
    

DRUGDEX® Consults 
 
RECOMMENDATION, EVIDENCE AND EFFICACY RATINGS 
 
 RESPONSE  
The Thomson Efficacy, Strength of Evidence and Strength of Recommendation definitions are outlined 
below:  

 
Table 1. Strength Of Recommendation 
Class I Recommended The given test or treatment has been proven to be useful, and 

should be performed or administered.  
Class IIa Recommended, In Most 

Cases 
The given test, or treatment is generally considered to be useful, 
and is indicated in most cases.  

Class IIb Recommended, In Some 
Cases 

The given test, or treatment may be useful, and is indicated in 
some, but not most, cases.  

Class III Not Recommended The given test, or treatment is not useful, and should be 
avoided.  

Class 
Indeterminant 

Evidence Inconclusive  

 
 

Table 2. Strength Of Evidence 
Category 
A 

Category A evidence is based on data derived from: Meta-analyses of randomized controlled 
trials with homogeneity with regard to the directions and degrees of results between individual 
studies. Multiple, well-done randomized clinical trials involving large numbers of patients.  

Category 
B 

Category B evidence is based on data derived from: Meta-analyses of randomized controlled 
trials with conflicting conclusions with regard to the directions and degrees of results between 
individual studies. Randomized controlled trials that involved small numbers of patients or had 
significant methodological flaws (e.g., bias, drop-out rate, flawed analysis, etc.). Nonrandomized 
studies (e.g., cohort studies, case-control studies, observational studies).  

Category 
C 

Category C evidence is based on data derived from: Expert opinion or consensus, case reports or 
case series.  

No 
Evidence 

 

 
 

Table 3. Efficacy 
Class I Effective Evidence and/or expert opinion suggests that a given drug treatment for a specific 

indication is effective  
Class 
IIa 

Evidence Favors 
Efficacy 

Evidence and/or expert opinion is conflicting as to whether a given drug treatment 
for a specific indication is effective, but the weight of evidence and/or expert 
opinion favors efficacy.  

Class 
IIb 

Evidence is 
Inconclusive 

Evidence and/or expert opinion is conflicting as to whether a given drug treatment 
for a specific indication is effective, but the weight of evidence and/or expert 
opinion argues against efficacy.  

Class 
III 

Ineffective Evidence and/or expert opinion suggests that a given drug treatment for a specific 
indication is ineffective.  

 
© 1974- 2008 Thomson Healthcare. All rights reserved. 



Omega·3·acld Ethyl Estors ANTILIPEMIC AGENTS, MISCELLANEOUS 24:06.92 

Prolongation of Bleeding Time. Prolongation of bleeding time has been ob
served with omega-3 fatty acids; however, such prolongation has not exceeded 
normal limits and was not associated with clinically significant bleeding epi
sodes. The manufacturer states that, although additional blood testing is not 
required for patients receiving omega-3-acid ethyl esters, patients should be 
monitored for manifestations of bleeding prior to and during therapy with the 
drug. (See Drug Intemctions: Anticoagulants.) 

Specific Populations Pregnancy. Category C. (Sec Users Guide.) 
Lactation. Not known whether omega-3-acid ethyl esters nrc distributed 

into milk; caution advised if used in nursing women. 
Pediatric Ust. Safety and efficacy of omega-3-acid ethyl esters have not 

been established in children younger than 18 years of age. 
Geriatric Use. Experience in patients older than 65 years of age is limited. 

In pooled analyses, no substantial differences in safety and efficacy were ob
served between patients older than 60 years of age (approximately 25% of the 
study population) and younger patients. 

• Common Adverse Effects Adverse effects reponed in I% or more 
of patients receiving omega-3-acid ethyl esters include eructation, infection, 
nu syndrome, dyspepsia, taste perversion, back pain, pain, rash, and angina 
pectoris. 

Drug Interactions 

• Anticoagulants Concomitant usc of omega-3-ucid ethyl esters with 
anticoagulants have not been adequately evaluated; monitor PTJINR periodi
cally during such concomitant therapy. 

• Drugs Metabolized by Hepatic Microsomal Enzymes Free 
forms of eicosapentnenoic acid (EPA) and docosuhexaenoic acid (DHA) at a 
concentration of 23 ~M have been shown to cause modest inhibition of cyto
chrome P-450 (CYP) isoenzymes IA2, 2A6, 2C9, 2Cl9, 206, 2El, and 3A in 
vitro. However, because free forms of EPA and DHA are undetectable in sys
temic circulation (less than I ~M), clinically imponant interactions with drugs 
metabolized by the cytochrome P-450 enzyme system are not expected to occur 
in humans. 

Omega-3 fatty acid-containing preparations have been shown to increase 
hepatic concentrations of cytochrome P-450 and activity of cen ain cytochrome 
P-450 isoenzymes in rats. Potential for omega-3-acid ethyl esters to induce 
cytochrome P-450 activities in humans has not been studied. 

Description 
Omega-3-acid ethyl esters, a prescription preparation, is a combination 

consis ting predominantly of ethyl esters of eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA). EPA and DHA, collectively known as marine
derived omega-3 fatty acids (n·3 fatty acids), are long-chain, polyunsaturated 
fatty acids (PUFAs) that arc obtained mainly from marine sources such as fatty 
fish (e.g., herring, mackerel, salmon, sardines, tunn). 

The mechanism of action of omega-3-acid ethyl esters is not completely 
understood; however, the drug may inhibit diacylglycerol 0-ncyltransfemse 
and increase peroxisomal ,8-oxidation in the liver. Omega-3-acid ethyl esters 
may reduce the synthesis of triglycerides and VLDL-cholesterol in the liver 
because EPA and DHA are poor substrates for the enzymes responsible for 
triglyceride synthesis; EPA and DHA also inhibit esterification of other fatty 
acids. 

EPA and DHA are absorbed systemically following oral administration as 
ethyl esters. Oral administration of omega-3-ncid e thyl esters results in sub
stantial, dose-dependent increases in EPA content in serum phospholipids and 
less substantial, non-dose-dependent increases in DHA content. Uptake of EPA 
and DHA into serum phospholipids in patients receiving omega-3-acid ethyl 
esters is independent of age. EPA uptake, however, appears to be higher in 
women than in men. Pharmacokinetic data in pediatric patients currently are 
not avai !able. 

Omega-3-acid ethyl esters is commercially available in the US as a pre
scription drug. Each 1-g capsule of omegn-3-acid ethyl esters contains at least 
900 mg of the ethyl esters of omega-3 fatty acids (approximately 465 mg from 
ethyl esters of EPA and 375 mg from ethyl esters of DHA). Marine-derived 
omega-3 fatty acids also are commercially available in the US as nonprescrip
tion dietary supplements (fish-oil capsules) containing widely variable amount~ 
and ratios of EPA and DHA; the most common fi sh-oil capsules in the US 
provide approximately 180 mg of EPA and 120 mg of DHA per capsule. 

Advice to Patients 

lmponance of adherence to National Cholesterol Education Program 
(NCEP)'s dietary recommendations. 

Imponance of women informing clinicians if they arc or plan to become 
pregnant or plan to breast-feed. 

Imponance of informing clinicians of existing or contemplated concomitant 
thcmpy, including prescription and OTC drugs, as well as any concomitant 
illnesses. 

fmponance of informing patients of other imponant precautionary infor
mation. (See Cautions.) 

Overview"' (see Users Guide). For additional information on this drug 
until a more detailed monograph is developed and published, the manu
facturer's labeling should be consulted. It is essential that the manufac· 
turer's labeling be consulted for more detailed information on usual cau· 

1780 AHFS DRUG INFORMATION~ 2009 

lions, precautions, contraindications, potential drug interactions, 
laboratory test interferences, and acute toxicity. 

Preparations 

Excipients in commercially available drug preparations may have clinically 
imponant effect~ in some individuals; consult specific product labeling for details. 

Omega-3-acid Ethyl Esters 
Oral 
Capsules, 
liquid-filled 

1 9 Omacor", Reliant 

t Use is nOI currently included in the labeling approved by I he US Food ~nd Drug AdminiMr.:Hion 

SeleL'ti'd Re\·isiotu Jwwary 2007, 0 Copyright, Murch 1006, Amt rican Sodtty CJ/ 1/eallh-Sys/tm 
Pharnwcisu, hzc. 

HYPOTENSIVE AGENTS 

CENTRAL a-AGONISTS 

Clonidine 
Clonidine Hydrochloride 

24:08 
24:08.16 

• Clonidine hydrochloride, an imidazoline-dcrivative hypotensive agent, is a 
selective a 2-adrenergic agonist. 

Uses 

• Hypertension Clonidinc hydrochloride and transdcnnal clonidine arc 
used alone or in combination with other classes of antihypenensive agents in 
the management of hypenension. Thiazide diuretics are considered the pre
ferred initial monotherapy for uncomplicated hypenension by the Joint Na
tional Committee (JNC 7) on the Prevention, Detection, Evaluation, and Treat
ment of Hypenension in the US. (See Uses: Hypencnsion in Adults, in the 
Thiazidcs Geneml Statement 40:28.20.) 

Although many hypenensivc patients may be controlled by clonidine alone, 
the drug may be more effective when used with a diuretic. Clonidine hydro
chloride has been used in conjunction with thiazide diuretics, chlonhalidone, 
or furosemide , producing a greater reduction in blood pressure than is obtained 
with either drug alone. Use of a diuretic may aid in overcoming tolerance to 
clonidine and permit reduction of clonidine dosage. 

Clonidinc may be useful in some patients who arc unable to tolerate other 
adrenergic blocking agents because of severe postuml hypotension. However, 
the possibility that geriatric patients may not tolerate the adverse cognitive 
effects of central a 2-adrenergic agonists such as clonidine should be considered. 
Clonidine hydrochloride bas been used with other hypotensive agents such us 
hydralazine, reserpine, or methyldopa, permitting a reduction in the dosage of 
each drug and, in some patients, minimizing adverse effects while maintaining 
blood pressure control. As when clonidine is used alone, satisfactory results 
are obtained in both supine and standing patients during combined drug ther
apy; marked fl uctuations in blood pressure because of postural changes usually 
do not occur during combined therapy. As with other hypotensive agents , treat
ment with clonidine is not curative; upon withdrawal of the drug, blood pres
sure returns to pretreatment levels or greater. (See Cautions: Withdwwal Ef
fects.) 

Transdermal clonidine has been effective in many patients for the manage
ment of mild to moderate hypencnsion when used alone or in combination with 
an oral thiazide diuretic and has also been successfully substituted for oral 
clonidine hydrochloride in some patients with mild to moderate hypenension 
whose therapy included the om! form of the drug. The role of transdennal 
clonidine relative to oral clonidine hydrochloride remains to be more fully 
evaluated; transdermal clonidine therapy may prove to be convenient in some 
patients (e.g., those in whom compliance with a daily dosing regimen may be 
a problem), but adverse dermatologic reactions may occur frequently. 

For additional information on overall principles for treatment of hypenen
sion and overall expen recommendations for such disease, sec Uses: Hyper
tension in Adults, in the Thiazides General Statement 40:28,20. 

Hypertensive Crises Oral loading-dose regimens of clonidine hydro
chloridet have been effective in rapidly reducing blood pressure in patients 
with severe hypenension in whom reduction of blood pressure was considered 
urgent, but not requiring emergency treatment. Hypenensivc !lrgencies are 
those s ituations in which it is desimble to reduce blood pressure within a few 
hours. Such situations include the upper levels of severe hypenension, hyper
tension with optic disk edema, progressive target organ complications, and 
severe perioperativc hypenension. Hypenensive urgencies can be managed 
with oral doses of drugs with a relatively rapid onset of action. Excessive falls 
in blood pressure should be avoided since they may precipitate renal, cerebr.ll, 
or coronary ischemia. 

Clonidine hydrochloride also has been used IVt in the management of acute 
hypencnsive crisist and in hypenensive episodes during lahort, as well as IMt 
or subcutaneouslyt in the management of late-onset toxemia of pregnancyt. 
with satisfactory results; however, an injectable dosage form is not currently 
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available in the US. When the drug is administered IV, it must be injected very 
~lowly in order to minimize the possible hypertension that may precede iL~ 
hypotensive effect. 

• Pain Clonidine hydrochloride administered by epidural infus ion is used 
as adjunctive therapy in combination with opiates in the management of severe 
cancer pain that is not relieved by opiate analgesics alone. Epidural adminis
tration of analgesics should be considered only when maximum tulcr.ned doses 
of opiate and adjunct analgesics administered by other routes (e.g., oral , trans
dermal, subcutaneous, IV) fail to relieve pain. (Sec Cautions: Precautions and 
Contraindications.) Consistent with the drug's mechanism of action, epidural 
clonidine is more likely to be effective in patients with neuropathic pain rather 
than somatic or visceml pain. 

In a double-blind, placebo-controlled, mndomizcd s tudy, cancer patients 
with severe intmctable pain below the cervical dermatomes not controlled by 
oral , epidural, or IV opiate analgesics received epidural morphine with either 
clonidinc hydrochloride 30 meg/hour by continuous epiduml infusion or pla
cebo for 14 days. Pain relief, mensured by a decrease in use of epidural mor
phine or n decrease in visual analog pain score, was reponed in 45 or 21% of 
patients receiving epidural clonidine or placebo, respectively. In this study, 
substantial analgesic effects of clonidine appeared to be restricted to patients 
with neuropathic pain, characterized as localized, burning, shooting, or electric
like pain in a dermatomal or peripheml nerve distribution. 

• Pheochromocytoma Clonidine is not indicated in patients with pheo
chromocytoma; however, unlike reserpine and guanethidine, it does not cause 
acute cardiovascular collapse in patients with this condition. Because of clon
idine 's abili ty to suppress plasma norepinephrine concentration in healthy in
dividuals via stimulation of central a -adrenergic receptors, the drug has been 
used a.~ an· aid in the diagnosis of pheochromocytoma in hypertensive patients 
with suggestive symptoms and borderline catecholamine valuest; in patients 
with pheochromocytoma, plasma norepinephrine concentration is generally un
changed following administration of a single oral dose of clonidinc, while 
patients with sympathetic hyperactivity exhibit a decrease in plasma norepi
nephrine conccntrdtion. 

• Vascular Headaches Although clonidine has been used in the pro
phylaxis of migraine headachest, the efficacy of the drug for this condition is 
questionable. Results of most studies using a-adrenergic agents (e.g., clonidine} 
for prevention of migraine headaches indicate that these drugs have limited or 
no cflicucy in most patienL~. and therefore, some experts state that such usc is 
not recommended. For further information on management and c lassification 
of migraine headache, see Vascular Headaches: General Principles in Migraine 
Thcro~py, under Uses in Sumatriptan 28:32.28. 

• Dysmenorrhea Because clonidine reduces the responsiveness of 
blood vessels to vasodilators or vasoconstrictors, the drug has been used for 
the treatment of severe dysmenorrhcat. 

• Vasomotor Symptoms Associated with Menopause Clonidine 
has been used orally and trunsdermally for the management of vasomotor 
symptomst (e.g., hot flashes) associated with menopause. A lthough limited 
data indicate that the drug may improve the severity and frequency of vaso
motor symptoms in some patients, albeit modestly, the required dosages (ex
ceeding the equivalent of 0. 1 mg daily administered orally) may result in in
creased and, sometimes, intolerable adverse effects. Therefore, some clinicians 
recommend the use of clonidine for management of vasomotor symptoms 
mainly in postmenopausal women in whom estrogen replacement therapy is 
contraindicated or in those with preexisting hypertension. 

• Opiate Dependence Clonidine hydrochloride has been used safely 
and effectively for rapid detoxification in the management of opiate withdrawal 
in opiate-depcndeni individualst, in both inpatient and outpatient settings. TI1e 
exact role of c lonidine and its cfficucy compared with other methods of detox
ification (e.g., methadone) remain to be clearly determined. C lonidine appears 
to be most useful as a transitional treatment between opiate dependence and 
administration of the opiate antagonist naltrexone. Clonidinc also may be es
pecially useful when detoxification us ing methadone is inappropriate, unsuc
cessful, or unavailable. 

• Alcohol Dependence Clonidine also has been used in conjunction 
with benzodiazepines for the management of alcohol withdrawalt. Clonidine 
appears to be effective in reducing symptoms of the hyperadrcncrgic state as
sociated with ulcohol withdrawal, including elevated blood pressure, increased 
heart rate, tremor, sweating, and anxiety. However, clonidine has not been 
shown to prevent delirium or seizures, and the drug should be used only as an 
adjunct to benzodiazepines (not as monothcrapy) for the treatment of alcohol 
withdrawal (see Uses: Alcohol W ithdmwal in the Benzodiazepines General 
Statement 28:24.08). Some clinicians state that the usc of clonidinc may be 
particularly helpful in patients with certain coexisting conditions (e.g .. opiate 
withdrawn)). 

• Smoking Cessation Clonidine is used for the management of nicotine 
(tobacco) dependencet. Nicotine dependence is u chronic relapsing disorder 
that requires ongoing assessment and often repeated intervention. Because ef
fec tive nicotine dependence therapies are available, every patient should be 
offered effective treatment, und those who are unwilling to auempt cessation 
should be provided at least brief inte rventions des igned to increase their mo
tivation to stop tobacco use. The US Public Health Service (US PHS) currently 
recommends clonidine as a second-line drug for use under the supervision of 
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a clinician. This recommendation is bused on evidence from several c linical 
studies on smoking cessation showing that oral or transdennal clonidine ther
apy approximately doubles the abstinence rate relative to placebo. Second-line 
pham1acotherapy (e.g., clonidinc, nortriptyline, combined therapy with 2 forms 
of nicotine replacement} is of a more limited role than firs t-line phannacothcr
apy (i.e., bupropion [as extended-release tablets], nicotine polacrilex gum, 
transdcrrnal nicotine. nicotine nasal spray, nicotine nasal inhaler} in part be
cause of more concerns about potential adverse effects with second-line drugs 
than with first-line drugs. The use of second-line pharmacotherapy should be 
considered after first-line pharmacotherapy was attempted or considered and 
should be individualized based on patient considerations. Usc of second-line 
pharmacotherapy for smoking cessation should be considered for patients who 
received first-line drugs but were not able to quit smoking or in whom these 
drugs are contmindicated. (See Guidelines under Uses: Smoking Cessation, in 
Nicotine 12:92.} 

• Glaucoma Clonidine hydrochloride has been used topically] to reduce 
intraocular pressure in the treatment of opcn-anglet (chronic simple} and sec
ondary glaucomat and hemorrhagic glaucoma associated with hypertensiont. 

• Attention Deficit Hyperactivity Disorder C lonidine has been 
used for the treatment of attention deficit hyperactivity disordcrt (ADHD). 
Although pooled data from a retrospective analysis of studies in children with 
ADHD (with and without comorbid conditions [e.g., developmental delay, con
duct or tic disorders]) indicate that the drug has produced a moderate reduction 
in symptoms of ADHD, stimulants (e.g., methylphenidate, amphetamines) re
main the drugs of choice for the management of ADHD because of their greater 
eflicacy compared with that of other drugs (e.g .• clonidine). Clonidine generally 
has been shown to be more effective than placebo in the treatment of core 
symptoms of ADHD, but the magnitude of its effects is lower than with stim
ulants and efficacy has been established mainly in children with ADHD and 
comorbid conditions, especially sleep disturbances. However, because doni
dine may improve motor tics in patients with Tourette's syndrome, some ex
pens recomme nd its use as an adjunct to stimulant therapy in pediatric patients 
with ADHD whose comorbid tic disorder is not controlled by therapy with a 
stimulant alone. In pediatric patients without such comorbid psychiatric dis
orders, use of clonidinc for the treatment of ADHD usually is not recom
mended, because of the current lack of evidence establishing safety and effi
cacy. For a more detailed discussion on the management of ADHD, see Uses: 
Attention Delicit Hyperactivity Disorder, in Methylphenidate 28:20.04. 

• Other Uses Because of its GI effects (see Pharmacology: Other Ef
fects ), clonidine hydrochloride has been used with some success in a limited 
number of patients for the management of diarrheat of various etiologies (e.g., 
narcotic bowel syndrome, idiopathic diarrhea associated wtih diabetes). 

Dosage and Administration 

• Administration Clonidine hydrochloride is administered orally or by 
epidural infusion, and clonidine is administered percutaneously by topical ap
plication of a transdcrmal system. To ensure overnight blood pressure control 
with om) administration, the last dose of the day should be administered im
mediately before retiring. If oral clonidine therapy is to be discontinued, dosage 
of the drug should be slowly reduced over a period of 2~ days to avoid the 
possibility of precipitating the withdrawal syndrome. (Sec Cautions: W ith
drawal Effects.} 

Patients receiving transdermal c lonidine thempy should be carefully in
structed in the usc of the transdermal system. To obtain optimum results, pa
t i enL~ should also be given a copy of the pat ient instructions provided by the 
manufacturer. To expose the adhesive surface of the system, the clear plastic 
protective strip should be peeled :md discarded prior to administration. The 
transdermal system is applied topically to u dry, hairless area of intact skin on 
the upper am1 or chest by lirmly pressing the system with the adhesive side 
touching the skin. If the system becomes loose during the period of use, an 
adhesive cover should be applied directly over the system to ensure good ad
hesion. If the patient deve lops isolated, mild localized skin irritation before 
completion of the intended period of use, the system may be removed and 
replaced with a new sys tem at a different application site. To minimize and/or 
prevent potential skin irritution, each trunsdcrmal system should be applied at 
u different site (e.g., systems may be applied progressively across the arms and 
chest in one direction or the other). 

Specialized techniques nrc required for continuous epidural adminis tmtion 
of clonidine hydrochloride; the drug should be administered via this route only 
by qualified individuals familia r with the techniques of administration and pa
tient management problems associated with this route of clonidine administm
tion. Prior to the implantation of a permanent controlled infusion device, 
screening should be conducted to ensure adequate response to epidural thempy. 
Chronic epidural annlgesia should only be used when adequate pain relief can
not be achieved with less invas ive therapies. 

TI1e injection for cpiduml use concentrate containing 500 mcg/mL must be 
diluted prior to use in sodium chloride 0.9% injection to provide a final con
centration of 100 mcg!mL. 

For continuous epidural infusion of clonidine hydrochloride, a controlled
infus ion dev ice is used to administer the drug. Infusion of clonidine into the 
upper thoracic spinal segments may be associated with substanLial decreases 
in blood pressure. (Sec Cautions: Cardiovascular Effects.) The manufacturer 
states that administration of epiduml clonidine above the C4 dermatome is 
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contraindicated because of inadequate safety data supporting such use. Careful 
monitoring of infusion pump fu nction and inspection of catheter tubing for 
obstruction or dis lodgement is recommended to reduce the risk of inadvertent 
abrupt withdrawal of epidural clonidine infusion. Clonidine hydrochloride in
jection for epiduml infusion contains no preservatives, and partially used vials 
of the drug should be discarded. Parenteral drug products should be inspected 
visually for particulate mauer and discoloration whenever solution and con
tainer permit. 

• Dosage To avoid the possibility of precipitating the withdrawal syn
drome, clonidine thempy should not be discontinued abruplly. (Sec Cautions: 
Withdrawal Effects.) 

Hypertension Dosage of clonidine and clonidine hydrochloride must 
be adjusted according to the patient's blood pressure response and tolemnce. 
Adverse effects such as drowsiness and dry mouth may be minimized by in
creasing dosage gmdually and/or by taking the larger ponion of the daily dose 
at bedtime. 

Tolerance to the hypotens ive effect of clonidine or clonidine hydrochloride 
may develop in some patients necessitating increased dosage or concomitant 
administration of a diuretic to enhance the hypotensive response to the drug. 

Oral Dosage. For the management of hypertension, the usual initial oral 
dosage of clonidine hydrochloride in adults and children 12 years of age and 
older is 0. 1 mg twice daily; geriatric patients may benefit from a lower initial 
dosage of 0.05 mg twice daily. Most clinicians have reponed satisfactory re
sults with administration of the drug in 2 or 3 divided doses daily. Dosage may 
be increased by 0. 1 mg at weekly intervals until the desired response is 
achieved. When clonidine hydrochloride is used alone, the usual oral mainte
nance dosage ranges.from 0.05-0.4 mg twice daily. The manufacturers rcpon 
2.4 mg daily to be the maximum effective dosage in adults and children 12 
years of age and older. 

When combination therapy is required, the commercially available prepa
rmions containing clonidine hydrochloride in fixed combination with chlor
thalidone should not be used initially. Dosage should first be adjusted by ad
ministering each drug separately. If it is determined that the optimum 
maintenance dosage corresponds to the ratio in a commercial combination prep· 
aration, the fixed combination may be used. However, whenever dosage ad
justment is necessary, each drug should be administered separ.uely. Smaller 
than usual dosages of clonidine hydrochloride may be adequate in patients who 
arc also receiving diuretics or other hypotensive drugs. 

Tr.msdermnl Dosuge. When transdermal clonidine thempy is used for the 
management of hypertension in adults and children 12 years of age and older, 
transdermal therapy is initiated with one system delivering 0.1 mg/24 hours 
applied once every 7 days. Because of interpatient variability in transdermal 
absorption, it is recommended that this initial dosage be used in all patients, 
including those who had been receiving oral clonidinc hydrochloride therapy, 
and that dosage subsequently be titrated according to individual rcquiremenL~; 
the relationship between the effective dosage of oral clonidine hydrochloride 
and that of tr.msdermal clonidine is not predictable. 

If the desired reduction in blood pressure is not achieved after I or 2 weeks 
with the initial dosage, dosage may be increased by using 2 systems delivering 
0.1 mg/24 hours or a larger dosage system. Subsequent dosage adjustments 
may be made at weekly intervals. The usual dosage r • .mge for transdermal 
clonidine recommended by some experts (e.g., JNC 7) is 0. 1-0.3 mg/24 hours 
applied once every 7 days. Transdermal dosages exceeding 0.6 mg/24 hours 
(2 systems each delivering 0.3 mg/24 hours) are usually not associated with 
additional efficacy. In patients who develop localized skin irritation during the 
intended period of use (7 days), it may be necessary to move the tr.msdermal 
system to a different site or replace it with another system at shorter intervals 
(e.g., every 3-5 days). Replacement of the transdermal system following a 
duration of less than 7 days may be required rarely to maintain blood pressure 
control. 

When transdermnl therapy is initiated in patients who have been receiving 
low dosages of oral clonidine hydrochloride, some clinicians recommend con
tinuing the usual oral dosage the first day the initial transdermal system is 
applied. When transdermal clonidine therapy is administered to patients already 
receiving other hypotens ive agents, dosage of the other hypotensive agents 
should be gradually reduced when transdermal therapy is initialed since the 
hypotensive effect of transdermal clonidine may not begin until 2-3 days after 
application of the initial system; the other hypotens ive agents may have to be 
continued, panicularly in patients with more severe hypertens ion. 

Blood Pressure Monilorlng nnd Treatment Gouts. Careful monitoring of 
blood pressure during initial titration or subsequent upward adjustment in dos
age of clonidine hydrochloride is recommended. Large or abrupt reductions in 
blood pressure generally should be avoided. 

Once antihypertensive drug therapy has been initiated, dosage generally is 
adjusted at approximately monthly intervals (more aggressively in high-risk 
patients [stage 2 hypertension, comorbid conditions]) if blood pressure control 
is inadequate at a given dosage; it may take months to control hypertension 
adequately while avoiding adverse effects of therapy. (For definition of s tages 
of hypertension, see Initial Drug Therapy under Uses: Hypertension in Adults, 
in the Thiazides General Statement 40:28.20.) Once blood pressure has been 
stabilized, follow-up visits with the clinician generally can be scheduled at 3-
lo 6-month intervals, depending on patient s tatus. 

Because sys tolic blood pressure has been shown to be a more precise in-
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dicator of cardiovascular risk than diastolic blood pressure (except in patients 
younger than 50 years of age), the coordinating committee of the National High 
Blood Pressure Education Progr.un (NHBPEP) recommends us ing systolic 
blood pressure as the principal clinical end point for detecting, evaluating, and 
treating hypertension, especially in middle-aged and geriatric patients. In ad
dition, once the goal systolic blood pressure is anained, most hypertensive 
patients also will achieve the goal diastolic blood pressure. 

The goal of hypertens ion management and prevention is to achieve and 
maintain a lifelong systolic blood pressure less than 140 mm Hg and a diastolic 
blood pressure less than 90 mm Hg if tolerated. Because treatment to lower 
levels may be particularly useful to prevent stroke, to preserve renal function, 
and to prevent or slow hean failure progression in hypertens ive patients with 
diabetes mellitus or renal impairment, the goal of hypertension management 
and prevention in such patients is to achieve and maintain a systolic blood 
pressure less than 130 mm Hg and a diastolic blood pressure less than 80 mm 
Hg. Many expens recommend a goal of achieving and maintaining a systolic 
blood pressure of 125 mm Hg or less and a dias tolic blood pressure of 75 mm 
Hg or less in hypertension management in patients with proteinuria (urinary 
protein excretion exceeding I g per 24 hours) and renal insufficiency (regard
less of etiology). 

For additional information on initiating and adjusting clonidine hydrochlo
ride dosage in the management of hypertension, see Blood Pressure Monitoring 
and Treatment Goals under Dosage: Hypertension, in Dosage and Administra
t ion in the Thiuzides General Statement 40:28.20. 

Hypertensive Crises For the management of hypertensive crisist. 
clonidine hydrochloride in sodium chloride inject ion has been administered by 
IV injectiont (currently not commercially available in the US) over a period 
of 5 minutes at a dose of0.15-0.3 mg. If IV clonidine is used in the manage
ment of a hypertensive emergency, the initial goal of such therapy is to reduce 
mean arterial blood pressure by no more than 25% within minutes to I hour, 
followed by further reduction if stable toward 160/100 to 110 mm Hg within 
the next 2-6 hours, avoiding excessive declines in pressure that could precip
itate renal, cerebral, or coronary ischemia. If this blood pressure is well toler· 
ated and the patient is clinically stable, further gradual reductions toward nor
mal can be implemented in the next 24-48 hours. Patients with aortic dissection 
should have their systolic pressure reduced to less than 100 mm Hg if tolerated. 

For mpid reduction of blood pressure in patients with severe hypenensiont 
in whom reduction of blood pressure was considered urgent but not requiring 
eme rgency treatment, clonidine hydrochloride has been administered orally in 
an initial dose of 0.1-0.2 mg. followed by hourly doses of 0.05-0.2 mg until 
a total dose of 0.5-0.7 mg had been given or diastolic blood pressure was 
controlled. Excessive falls in blood pressure should be avoided s ince they may 
precipitate renal, cerebral, or coronary ischemia. Thereafter, maintenance dos
age of clonidine was adjusted according to the patient's response and tolerance. 

For rapid reduction of blood pressure in pediatric patients (1-17 years of 
age) with severe hypertensiont in whom reduction of blood pressure is con
sidered urgent or occasionally requires emergency treatment, some experts rec
ommend an initial oral clonidine hydrochloride dose of 0.05-0.1 mg, which 
may be repeated up to a total dosage of 0.8 mg. 

Pain Adult Dosuge. When used for the relief of severe, intractable can
cer pain that is unrespons ive to epidural or spinal opiate analgesia or other 
more conventional methods of analgesia, the recommended initial dosage of 
c lonidine hydrochloride in adults is 30 meg/hour, administered by continuous 
epidural infusion. The dosage may be adjusted based on clinical response and 
tolerance; however, clinical experience with infusion rates exceeding 40 meg/ 
hour is limited. Patients should be closely monitored, particularly during the 
first few days of epiduml clonidine therdpy. 

Pediatric Dosage. The recommended initial dosage of epidural clonidine 
hydrochloride in pediatric patients is 0.5 meg/kg of body weight per hour. The 
dosage of epidural clonidine in pediatric patients should be cautiously adjusted 
based on clinical response. 

Pheochromocytoma As an aid in the diagnosis of pheochromocy
tomat, clonidine hydrochloride has been administered orally as a single 0.3-
mg dose. To conduct the test. patients should rest in the supine position for 30 
minutes, afte r which time, 2 blood samples for baseline determination of cat
echolamine concentrations arc dmwn at 5-minute intervals. The 0. 3-mg dose 
is then administered and blood samples for catecholamine determinations arc 
drawn at hourly intervals for 3 hours. In patients with pheochromocytoma, 
plasma norepinephrine concentrations generally remain unchanged following 
administmtion of clonidine, whereas plasma norepinephrine concentrations 
generally decrease in patients without pheochromocytoma. 

Vascular Headache The oral dosage of clonidine hydrochloride used 
in the prophylaxis of migrainet is 0.025 mg 2-4 times a day or up to 0.15 mg 
daily in divided doses. 

Dysmenorrhea For the treatment of dysmenorrheat, 0.025 mg of clon
idine hydrochloride has been administered orally twice daily for 14 days before 
and during menses. 

Vasomotor Symptoms Associated with Menopause Ornl Dosoge. 
Oral clonidine hydrochloride dosages of 0.025-0.2 mg twice daily have been 
employed in the management of vasomotor symptoms (e.g., hot fl ashes) as
sociated with menopauset. 

Trnnsderrnal Dosage. While compamtive e fficacy of various transdermal 
clonidine dosages have not been established, patients in clinical studies have 
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rece ived one transdennal system delivering 0.1 mg/24 hours applied once every 
7 days. 

Opiate Dependence For rapid detoxification in the management of 
opiate withdrawal in opiate-dependent individualst. various dosage regimens 
of oral clonidine hydrochloride have been used. Dosage must be carefully in
dividualized according to the patient's response and tolerance, and patients 
must be closely monitored and supervised. Because of varying sensitivity to 
clonidine's sedative, hypotensive, and withdrawal-suppressing effects, it may 
be difficult or impossible to establish a dosage regimen that adequately sup
presses withdrawal without producing intolerable adverse effects. Some clini
cians administer an initial oral test dose of clonidine hydrochloride of 0.005 or 
0.006 mg/kg; if signs and symptoms of withdrawal nrc suppressed, patients 
then receive an om! dosage of0.017 mg/kg daily, given in 3 or4 divided doses, 
generally for about I 0 days. Alternatively, some clinicians have administered 
an initial oral dosage of 0.1 mg 3 or 4 times daily, with dosage adjusted by 
0. 1-0.2 mg per day according to the patient's response and tolerance. Dosage 
usually ranges from 0.3-1.2 mg daily. When clonidine hydrochloride therapy 
is discontinued, dosage has been reduced by increments of 50% per day for 3 
days and then discontinued, or reduced by 0.1-0.2 mg daily. Clinicians should 
consult published protocols for more specific infonnation. 

Alcohol Dependence While dosages of clonidine hydrochloride in the 
management of alcohol dependencet have not been established, oral dosages 
of 0.5 mg twice or 3 times daily have been shown to reduce tremor, heart rate, 
and blood pressure in patients with alcohol withdrawal. 

Smoking Cessation Optimum dosage of oral clonidine hydrochloride 
or transdennal clonidine for smoking cessationt (nicotine [tobacco] depen
dence) has not been established, and various regimens have been employed. 

Orut Dosage. For use in the cessation of smokingt , the initial adult oral 
dosage of clonidine hydrochloride is typically 0 .1 mg twice daily. Therapy 
with the drug is init iated on the day set as the date of cessation of smoking or 
shortly before this date (e.g., up to 3 days prior). Dosage may be increased 
each week by 0.1 mg daily, if needed. In clinical studies, oral dosages varied 
from 0. 15-0.75 mg daily, without a clear relationship to achievement of ces
sation of smoking. The duration of oml therapy with clonidine hydrochloride 
also varied in these studies, ranging from 3-10 weeks. 

Trunsdcrmat Dosnge. When transdcnnal clonidine is used for the cessation 
of smokingt, therapy is initiated typically in adult~ with one system delivering 
0.1 mg/:!4 hours applied once every 7 days. Therapy with the drug is initiated 
on the day set as the date of cessation of smoking or shortly before this date 
(e .g., up to 3 days prior). Dosage may be increased at weekly intervals by 0.1 
mg/24 hours, if needed. In clinical s tudies, the transdennal dosage varied from 
0.1-().2 mg/24 hours, without a clear relationship to achievement of cessation 
of smoking. The duration of transdennal clonidine therapy also varied in these 
s tudies, ranging from 3- 10 weeks. 

Glaucoma In the treatment of glaucomat , clonidine hydrochloride has 
been applied topicallyt in the fonn of 0.125%, 0.25%, or 0.5% ophthalmic 
solutions or as a 0.1% ophthalmic ointment. The 0.25% solution appears to 
provide maximum effectiveness with minimum adverse e ffects. 

Attentio11 Deficit Hyperactivity Disorder For the management of 
attention deficit hyperactivity disorder (ADHD)t, the initial oral daily dosage 
of clonidine hydrochloride in pediatric patients is 0.05 mg given as a single 
dose at bedtime. Thereafter, dosages may be cautiously increased over a period 
of 2-4 weeks, in order to minimize development of adverse effects (e.g., se
dation). Maintenance dosages of clonidine hydrochloride range from 0.05-0.4 
mg daily (depending on tolerance and patient's weight). Usually, pediatric pa
tients may receive the maximum tolerated dosages of clonidine hydrochloride 
for 2- 8 weeks in order to assess treatment response, although it should be 
considered that onset of action of clonidine may be more variable than that 
associated with stimulants or antidepressants. The American Heart Association 
(AHA) states that ECG monitoring is not required in pediatric patients receiving 
clonidine for ADHD; however, several experts recommend weekly office visits 
during clonidinc titration period to monitor both erect and supine blood pres
sure and heart rate. 

Dosage in Renallmpairme11t Smaller than usual dosages of doni
dine or clonidine hydrochloride may be adequate in patients with renal im
painnent. Dosage should be adjusted according to the degree of renal impair
ment. Some clinicians suggest that adjustment of clonidine hydrochloride 
dosage is not necessary in patients with creatinine cleamnces of 10 ml/minute 
or greater, but those with lower clearances can receive 50-75% of the usual 
dosage. Supplemental doses after hemodialysis are not necessary. 

Cautions 
Adverse effects occurring most frequently during oral clonidine hydrochlo

ride therapy are dry mouth, dizziness, drowsiness and sedation, and constipa
tion; these adverse effects appear to be dose related. Headache, fatigue, and 
weakness also have been reported. Generally, these adverse effects are mild 
and tend to diminish with continued therapy or may be relieved by a reduction 
in dosage. Adv~rse effect~ occurring with transdermul clonidine generally ap
pear to be similar to those occurring with oral therapy; however, systemic 
adverse effects with trunsdcnnal clonidine appear to be Jess severe und possibly 
may occur less frequently than with oral therapy. Most adverse systemic effects 
occurring during transdcrmal therapy have been mild and have tended to di-
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minish with continued treatment. The most frequently occurring adverse e ffects 
during transdermal therapy have been dry mouth, drowsiness, and local adverse 
dennatologic effects. Adverse effects reported most frequently in patients with 
cancer receiving clonidine by epidural infusion in combination with epidural 
morphine in a controlled clinical trial included hypotension, postural hypoten
sion, and dry mouth, which occurred in 45, 32, and 16% of patients, respec
tively. 

• Nervous System Effects Drowsiness ha.~ been reported in about 33, 
13, or 12% of patients receiving oml, epiduml, or transdennal clonidine. re
spectively. In addition to drowsiness, sedation, dizziness, headache, fatigue, 
and weakness, other adverse nervous system effects of clonidine include leth
argy, vivid dreams, nightmares, insomnia, behavioral changes, nervousness, 
restlessness, anxiety, agitation, irritability, mental depression, visual and au
ditory hallucinations, delirium, localized numbness, and cerebrova.~cular acci
dents. 

Depression, which occurs often in patients with cancer, may be exacerbated 
by the use of epidural clonidine. TI1erefore, the manufacturer recomn1ends that 
patients be monitored for signs and symptoms of depression (especially those 
with a history of affective disorders). Sedation and ventilatory abnommlities, 
usually mild, have been reponed in patients receiving bolus epidural doses of 
clonidine that were substantially higher than the infusion rate recommended 
for the treatment of cancer pain. Tolerance to these effects may occur with 
chronic administration of the drug. 

• GI Effects Dry mouth has been reponed in about 40, 25, or 13% of 
patients receiving oral, tmnsdermal, or epidural clonidine, respectively. Nausea 
and vomiting have occurred in about 5% of patients and anorexia and malaise 
in about I% of patients receiving or..tl clonidine. In addition, parotid pain, 
parotitis, pseudo-obstruction, abdominal pain, and constipation have occurred 
mrely in patients receiving oral clonidine. Nausea and vomiting were repon ed 
in about 13 and II%, respectively, of patients receiving clonidine by epidural 
infusion in combination with epidural morphine for the treatment of intractable 
cancer pain in a controlled clinical trial. Dry throat, constipation, nausea, dys
geusia, anorexia, and vomiting have been reponed in patients receiving trans
dennal clonidine. 

• Cardiovascular Effects Orthostatic symptoms have occurred in 
about 3% of patients receiving oral clonidine; palpitation and tachycardia, and 
bradycardia have occurred in about 0.5% of patients receiving oral drug . Rare 
cases of sinus bradycardia and atrioventricular block, with and without con
comitant cardiac glycoside therapy, have been reported. Congestive heart fail
ure, Raynaud's phenomenon, fl ushes, facial pallor, syncope, chest pain, in
creases in blood pressure, palpitations, and ECG abnonnalitics (e.g., 
arrhythmias, sick sinus syndrome disturbances, sinus node arrest, conduction 
disturbances such as A V block) also have been reported. 

Hypotension occurred in about 45% of patients receiving clonidine by ep
idural infusion as adjunctive therapy with epidural morphine for the treatment 
of cancer pain. In a 14-day clinical trial, hypotension usually was reported 
within the first 4 days of epidural clonidine therupy; however, hypotension also 
occurred throughout tlte duration of the study. Hypotension, which can be se
vere, usually responds to treatment with IV fluids and, if necessary, parenteml 
ephedrine. Hypotension appears to occur more frequently in women, in patients 
with a lower body weight, and in patient~ with higher serum clonidine concen
trations. 

Decreased heart rate has been reponed frequently in patients receiving ep
idural clonidine, while A V block greater than first degree in severity has been 
reponed rarely. Atropine may be used to treat symptomatic bradycardia when 
necessary. Increases in heart rate associated with hypovolemia may be ma.~ked 
by clonidine therapy. 

• Metabolic and Endocrine Effects Weight gain has been reported 
in about I% of patients receiving oral clonidine. Some patients gain weight 
during the first few days of oral clonidine therapy because of sodium and nu id 
retention. Sodium retention usually lasts only 3 or 4 days and may be avoided 
or relieved by administration of a diuretic. Gynecomastia has occurred in about 
0.1% of patients receiving oral clonidine during clinical trials, and in up to 
0.5% of patients during postmurketing experience with transdennal clonidine. 
Transient elevation of blood glucose concentmtion after single large doses of 
clonidine hydrochloride ha.~ been reponed; however, no effects on glucose 
metabolism have been reponed during long-tenn use of the drug, and diabetic 
patients have remained in control while taking clonidine hydrochloride. Rarely, 
transient elevation of serum creatine kinase (CK, creatine phosphokinase, CPK) 
concentrations have been associated with usc of the drug. 

• Dermatologic Effects Rash has occurred in about L% of patients; 
pruritus in about 0.7% of patients; angioedema and urticari;t in about 0.5% of 
patients; and alopecia in about 0.2% of patients receiving oral clonidinc. 

Dennatologic effects were the most frequently occurring adverse effects in 
clinical trials of transdennal clonidine. In clinical studies, localized skin reac
tions (i.e., erythema, pruritus) occurred in up to 50% of patients receiving 
transdennal clonidine therapy. Localized skin reactions occur more commonly 
in patients who usc an adhesive cover over the transdennal system for the entire 
7-day application period. Localized skin reactions usually are readily reversible 
following removal of the transdermal system and have usually not required 
discontinuance of transdermal therapy. Allergic contact sensitization to doni
dine has occurred in about 20% of patients with transdem1al therapy, most 
frequently in white females and least frequently in black mules; the dermatitis 
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may require discontinuance of transdennal therapy. Although systemic ana
phylactic reactions have not been reponed to date, subsequent administration 
of oral clonidine (or continued administration of transdennal clonidine) to pa
tients who experience allergic reactions with transdennal therapy may result in 
a recurrence of the reaction or development of a generalized rash, urticaria, or 
angioedema. (See Cautions: Precautions and Contmindications.) Localized ve
siculation, hyperpigmentation (at the application site), edema, excoriation, 
burning, throbbing, blanching, generalized macular rash, urticaria, contact der
matitis, alopecia, and localized hypopigmentatjon or hyperpigmentation also 
have occurred in patients receiving transdennal clonidine. 

• Genitourinary Effects Decreased sexual activity, impotence, and 
loss of libido have occurred in about 3% of patients receiving oral clonidine. 
Nocturia has occurred in about I % of patients , difficulty in micturition in about 
0.2% of patients, and urinary retention in about 0.1 % of patients receiving oral 
clonidine. Impotence/sexual dysfunction has been reponed in about 2% of pa
tients receiving transdennal clonidine, and loss of libido or decreased sexual 
activity and difficulty in micturition have been reported in up to 0.5% of pa
tients receiving transdennal clonidine. 

• Hepatic Effects Mild, transient abnonnalities in liver function test 
results have occurred in about I% of patients during oral clonidine therapy. 
Hepatitis has been reported rarely; one case of heputitis without icterus and 
hyperbilirubinemia occurred in a patient receiving clonidine hydrochloride, 
chlorthalidone, and papaverine, but a relationship to clonidine has not been 
established. 

• Other Adverse Effects Muscle or joint pain has occurred in about 
0.6% of patients and leg cramps in about 0.3% of patients receiving oral clon
idine. Dryness of the nasal mucosa; blurred vision; dryness and burning of the 
eyes; weakly positive Coombs' test results; fever, pallor, thrombocytopenia, 
and increas~d sensitivity to alcohol also have been reported in patients receiv
ing orJl clonidine. 

Fever, malaise, pallor, muscle or joint pain, and leg cramps have been 
reponed in up to 0.5% of patients during postrnarketing experience with trans
dermal clonidine. 

In several studies in albino rats receiving oml clonidine hydrochloride for 
6 months or longer, the drug produced a dose-dependent increase in the fre
quency and severity of spontaneous retinal degeneration. Distribution studies 
in dogs and monkeys showed that clonidine is concentrJtcd in the choroid of 
the eye. Ophthalmologic examinations performed prior to and periodically dur
ing oral clonidine hydrochloride therapy in humans (for 24 months or longer 
in some) revealed no evidence of drug-induced ophthalmologic abnonnalities, 
except dry eyes, nor was there evidence of altered retinal function as deter
mined by specialized tests such as electroretinography and macular dazzle. 
Blurred vision and burning and/or dryness of the eyes have been reported in 
up to 0 .5% of patients during postmarketing experience with transdennal clon
idine. 

Implantable epidural catheters are associated with u risk of infection, in
cluding meningitis and/or epidur.ll abscess. The incidence of catheter-related 
infections is about 5-20%, and depends on several factors, including the clin
ical status of the patient, type of catheter used, catheter placement technique, 
quality of catheter care, and duration of cathe ter placement. The possibility of 
catheter-related infection should be considered in patients receiving epidural 
clonidine who develop a fever. 

• Withdrawal Effects Abrupt withdrawal of clonidine therapy may re
sult in a rapid increase of systolic and diastolic blood pressures with associated 
symptoms such as nervousness, agitation, confusion, restlessness, anxiety, in
somnia, headache, sweating, palpitation, increased heart rate, tremor, hiccups, 
stomach pains, nausea, muscle pains, and increased salivation. The exact mech
anism(s) of the withdrawal syndrome following discontinuance of a-adrenergic 
agonists has not been dctennined but may involve increased concentrations of 
circulating catecholamines, increased sensitivity of adrenergic receptors, en
hanced renin-angiotensin system activity, decreased vagal function , failure of 
autoregulation of cerebral blood flow, and/or failure of central a,-adrenergic 
receptor mechanisms that regulate sympathetic outflow from the C NS and mod
ulate barorcflex function. 

Withdrawal syndrome has been reported in about I% of patients receiving 
oral clonidine. The clonidine withdrawal syndrome is more pronounced after 
abrupt cessation of long-tenn therapy than after short-tenn ( 1- 2 months) ther
apy and has usually been associated with previous administration of high oral 
dosages (greater than 1.2 mg daily) and/or with continuation of concomitant 
J3-udrenergic blocking therapy. In addition, the risk of adverse effects following 
abrupt discontinuance of clonidine therapy may be increased in patients with 
a history of hypertension and/or other underlying cardiovascular conditions. 
(See Cautions: Precautions and Contraindications.) When the drug is discon
tinued abruptly, symptoms such as restlessness and headache may begin to 
appear 2-3 hours after a dose is missed and blood pressure may increase sub
stantially within 8- 24 hours. In a few patients, blood pressure exceeded pre
treatment levels. Rare cases of hypertensive encephalopathy, cerebrovascular 
accidents, and death occurring after abrupt cessation of clonidine therapy have 
been reponed. It has been postulated that the risk of precipitating the with· 
drawal syndrome should be reduced substantially with usc of transdcnnal clon
idine because of the phannacodynamics associated with this dosage fonn; how
ever, withdrawal symptoms have been reported occasionally (in up to 0.5% of 
patients) following discontinuance of transdennal therapy or when absorption 
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of the drug was impaired because of dennatologic changes (e.g., contact der
matitis) under the transdennal system. In one patient, withdrawal symptoms 
(severe rebound hypertension, tachycardia, headache, diaphoresis) appeared 
approximately 36-72 hours after discontinuance or transdennal therapy but 
responded to sublingual nifedipine and oral clonidine therapy. ln a few geriatric 
patients, blood pressure has increased to levels exceeding baseline approxi
mately 3-7 days after transdennal therapy was discontinued, although other 
signs of a hyperadrenergic s tate were not evident 

An excessive rise in blood pressure after oral or transdennal clonidine with
drawal can be reversed and symptoms relieved by resumption of or..tl clonidine 
or by combined administration of a- and J3-adrenergic blocking agents (e.g., 
phentolamine or prazosin with menolol, labetalol, or propranolol). Rebound 
hypertension may present a particular problem if or.1l clonidine therapy must 
be interrupted for surgery. It has been reported that when the drug was discon
tinued 8 hours or more prior to surgery, hypertension resulted during and after 
surgery; however, when clonidine was administered 4-6 hours preopemtively, 
only minor hypertension developed and hypotension requiring treatment did 
not occur. 

The manufacturer of oral clonidine states that because children frequently 
experience vomiting associated with GI illnesses, they may be particularly sus
ceptible to hypertens ive episodes resulting from sudden inability to ingest the 
drug. · 

In a controlled clinical trial in cancer patients receiving epidural clonidine 
as an adjunct to epidural morphine for the treatment of pain, about I 0% of 
patients receiving 720 meg of clonidine hydrochloride daily experienced re
bound hypertension following abrupt discontinuance of the drug; one patient 
subsequently suffered a cerebrovascular accident. Rebound hypertension fol 
lowing discontinuance of epidural clonidine can be reversed by administration 
of clonidine or IV phentolamine. In patients who are receiving concomitant 
therapy with a /3-adrenergic blocking agent, the J3-blocker should be discon· 
tinued several days prior to discontinuance (by gradual tapering) of epidural 
clonidine. 

• Precautions and Contraindications When clonidine hydrochlo
ride is used as a fixed-combination preparation that includes chlorthalidone, 
the cautions, precautions, and contraindications associated with thiazide diu
retics must be considered in addition to those associated with clonidine. 

Because of the risk of rebound hypertension, patjents receiving clonidine 
prepar.uions should be warned of the danger of missing doses or stopping the 
drug without consulting their physician. (See Cautions: Withdrawal Effects.) 
When discontinuing clonidine therapy, a rapid rise in blood pressure may be 
minimized or prevented by tapered withdrawal of the drug over 2-4 days. 
Tapered withdrawal of transdennal clonidine or initiation of a tapered regimen 
of oral clonidine also is recommended by some clinicians when the transdennal 
dosage fonn is discontinued, particularly in geriatric patients. If clonidine ther· 
apy is to be discontinued in patients receiving clonidine and a /3-adrenergic 
blocking agent concomitantly, the J3-ndrenergic blocker should be discontinued 
several days before clonidine therapy is discontinued. It is recommended that 
clonidine therapy not be interrupted for surgery; trnnsdennal therapy can be 
continued throughout the perioperative period and oral therapy should be con
tinued to within 4 hours before surgery. Blood pressure should be carefully 
monitored during surgery and additional measures to control blood pressure 
should be available if necessary. If clonidine therapy must be interrupted for 
surgery, parenteral hypotensive therapy should be administered as necessary, 
and clonidine therapy should be resumed as soon as possible. If tr..tnsdennal 
therapy is initiated during the perioperative period, it must be kept in mind that 
therapeutic plasma clonidine concentrations are not achieved until 2-3 days 
after initial application of the transdennal system. 

Clonidine transdennal systems should be removed from the s ite(s) of ap
plication prior to auempting defibrillation or cardioversion since altered elec
trical conductivity and enhanced potential for electrical arcing may occur. 

Patients receiving transdennal clonidine therapy should be advised that if 
the transdennal system begins to loosen from the skin after application, an 
adhesive cover should be applied directly over the sys tem to ensure good ad
hesion over the period of application. Patients receiving transdennnl therapy 
who develop moderate or severe localized erythema and/or localized vesicle 
fonnation ai the application site or who develop a generalized rash should 
consult their phys ician promptly about the need to remove the transdennal 
system. If patients develop isolated, mild localized skin irritation before com
pletion of the intended period of use (7 days), the system may be removed and 
replaced with a new system at a different application s ite. In patients who 
develop localized contact sensitization to clonidine with transdermaltherapy, 
subsequent administration of oral clonidine hydrochloride (or continued ad
ministration of transdennal clonidine) may be associated with development of 
a generalized rash. In patients receiving transdennal therapy who aevelop an 
allergic reaction, subsequent administration of oral clonidine hydrochloride 
also may elicit an allergic reaction (e.g., generalized rash, urticaria, angio
edema). Patients receiving transdennal clonidine therapy should be instructed 
to keep both used and unused tmnsdennal systems out of the reach of children. 
In addition, these patients should be cautioned that even after usc, the trans
dennal system contains active medication that may be harmful if accidentally 
applied or ingested by infants or children. (See Acute Toxicity: Manifestations.) 
Patients should be ins tructed to handle the used transdermal system caref11lly 
(e.g., fold the system in half with the sticky sides together) and to dispose of 
the system out of the reach of children. 



In rare instances, loss of blood pressure control has been reponed in pmients 
using transderrnal clonidine therapy according to the instructions for use. 

Epidural clonidinc should be used only in patients with severe cancer pain 
that has failed to respond to an adequate trial with opiate analgesics. The drug 
is 1101 recommended for the management of obstetric, postpartum, or periop
er.ltivc pain. Careful monitoring of infusion pump function and inspection of 
catheter tubing for obstruction or dislodgement is recommended to reduce the 
risk of accidental abrupt withdrawal of epiduml clonidine. Patients should be 
instructed to notify their clinician immediately in case of inadvertent interrup
tion of cpiduml clonidine administration. Specialized techniques are required 
for continuous epidural administration of clonidine hydrochloride; the drug 
should be administered via this route only by qualified individuals familiar with 
the techniques of admioistration and patient management problems associated 
with this route of clonidine administmtion. Epiduml drug administration is 
contraindicated in patients receiving anticoagulant therapy, in those with a 
bleeding diathesis, and in the presence of an injection site infection. Admin
istration of epidural clonidinc also is not recommended in most patients with 
severe cardiovascular disease or in patients who are hemodynamically unstable. 
The manufacturer Stutes that administration of epidural clonidine above the C4 
dermatome is contraindicated because of inadequate safety data supporting 
such usc. 

Clonidine should be used with caution in patienl~ with severe coronary 
insufficiency, recent myocardial infarction, conduction disturbances, cerebro
vascular disease, chronic renal failure, Raynaud 's disease, or thromboangiitis 
obliterans. Patients with a history of mental depression require careful super
vision while receiving clonidine as they may be subject to further depressive 
episodes. Patients who engage in potentially hazardous activities such as op
erating machinery or driving should be warned of the possible sedative effect 
of the .drug. In addition, patients should be infonned that clonidine may be 
additive with, or may potentiate the action of, other CNS depressants such as 
opiate agonists or other analgesics, barbitur.ttes or other sedatives, anesthetics, 
or alcohol. 

The possibility that clonidine may lower blood pressure in patients receiv
ing the drug for conditions other than hypertension (e.g., smoking cessation, 
pain management, attention deficit hyperactivity disorder) should be consid
ered, and blood pressure should be monitored as appropriate. In addition, the 
possibility of rebound hypertension and other withdrawal effects should be 
considered when the drug is discontinued in such patients; abrupt discontinu-
ance should be avoided. • 

A dose-dependent increase in the incidence and severity of spontaneously 
occurring retinal degeneration was observed in albino rats receiving the drug 
for 6 months or longer, especially those receiving strong exposure to light. 
Although serious adverse ophthalmologic effects have not been reponed in 
patients receiving clonidine, periodic eye examinations should be performed 
in patients receiving the drug. 

Clonidine is contraindicated in patjents with known hypersensitivity to the 
drug or to any ingredient or component in the formulation. 

• Pediatric Precautions Safe use of oral clonidine hydrochloride for 
the management of attention deficit hyperactivity disorder in children has not 
been established, but clinical studies arc currently under way to determine 
pediatric safety and efficacy. Safety and efficacy of oml clonidine hydrochlo
ride and clonidine transdermal system for the management of hypertension in 
children younger than 12 years of age have not been established. For infor
mation on overall principles for treatment of hypertension and overall expert 
recommendations for such disease in pediatric patients, see Uses: Hypertension 
in Pediatric Patients, in the Thiazides General Statement 40:28.20. The safety 
and efficacy of clonidine hydrochloride epidural infusion have been established 
in pediatric patients who are old enough to tolerate placement and management 
of an epidural catheter, based on evidence from adequate, well-controlled stud
ies in adults and experience with the use of clonidine in pediatric patients for 
other indications. Epidural clonidinc should be used only in pediatric patients 
with severe, intractable cancer pain that is unresponsive to epidur.tl or spinal 
opiates and to other conventional analgesic thempy. 

Children may be more likely to experience CNS depression associated with 
clonidinc overdosage than adults. In children, signs of toxicity have occurred 
with clonidine doses as low as 0.1 mg. Rare cases of clonidine toxicity (many 
involving children) associated with accidental or deliberate mouthing or in
gestion of clonidine transdcrmal systems have been reported. 

The manufacturer of oral clonidine states that because children frequently 
experience vomiting associated with Gl illnesses, they may be particularly sus
ceptible to hypertensive episodes resulting from sudden inability to ingest the 
drug. 

• Mutagenicity and Carcinogenicity There was no evidence of 
clonidinc-induced mutagenesis in vitro in the Ames microbial mutagen test. 
Clonidinc was not clastogenic in the mouse micronucleus test. Studies to de
tcnnine the carcinogenic potential of clonidine were performed in rats receiving 
oral dosages up to 46 times the maximum recommended human dosage on a 
mg/kg basis for 132 weeks and in mice receiving up to 70 times the maximum 
recommended human dosage on a mg!kg basis for up to 78 weeks. These 
dosages were approximately 9 and 6 times the maximum recommended human 
daily dosage on a mg/m~ basis in rats and mice, respectively. 

• Pregnancy, Fertility, and Lactation Pregnancy Reproduc
tion studies in mbbits using oral clonidine hydrochloride dosages up to about 
3 times the maximum recommended human dosage have not revealed evidence 
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of teratogenicity or cmbryotoxicity. However, in female r.us receiving the drug 
continuously for 2 months prior to muting, an increased incidence of fetal 
resorptions occurred with oral dosages as low us one-third the maximum rec
ommended human dosage (I /15th the maximum recommended human dosage 
on a mg/m' basis); resorptions were not increased when these or higher dosages 
(up to 3 times the maximum recommended human dosage) were administered 
during days 6--15 of gestation. An increased incidence of fetal resorptions was 
observed when much higher dosages (40 times the maximum recommended 
human dosage on a mg!kg basis and 4-8 times the maximum recommended 
human dosage on a mg/m~ basis) were administered to mice and rats during 
days 1-14 of gestation; the lowest dosage used in the study was 0.5 mg/kg. 
There are no adequate and controlled studies to date using clonidinc in pregnant 
women, and the drug should be used during pregnancy only when clearly 
needed. 

Smolting cessation programs consisting of behavioml and educational 
rJther than pharmacologic interventions should be tried in pregnant women 
before drug therapy is considered. Smoking cessation therapy with clonidine, 
which is a second-line agent, should be used during pregnancy only if the 
increased likelihood of smoking cessation, with its potential benefits, justifies 
the potential risk to the fetus and patient of clonidine and possible continued 
smoking, and first-line pharmacotherapy (e.g., bupropion, nicotine replace
ment) has failed. Although smoking cessation prior to conception or early in 
pregnancy is most beneficial, health benefits result from cessation at anytime; 
therefore, effective smoking cessation interventions should be offered at the 
first prenatal visit and persist throughout the course of pregnancy for women 
who continue smoking after conception. 

Fertility Reproduction studies in rats using oml clonidine hydrochlo
ride dosages up to 0.15 mg/kg daily (about3 times the maximum recommended 
human dosage) have not revealed evidence of impaired fertility; however, fer
tility in female rJts was impaired at oral dosages ranging from 0.5-2 mg/kg 
daily (about 10-40 times the maximum recommended human oral dosage on 
a mg/kg basis [2-8 times the maximum recommended human dosage on a mg/ 
m~ basis)). 

Lactation Since clonidine is distributed into milk, the drug should be 
used with caution in nursing women. The manufacturer of parenteral clonidine 
states that because of the potential for serious adverse reactions to clonidine in 
nursing infants. a decision should be made whether to discontinue nursing or 
the drug, taking into account the importance of the drug to the woman. 

Drug Interactions 

• CNS Depressants Clonidinc may be additive with, or may potentiate 
the action of, other CNS depressants such as opiates or other analgesics, bar
biturates or other sedatives, anesthetics, or alcohol. Concomitant administration 
of opiate analgesics with clonidinc also may potentiate the hypotensive effects 
of clonidine. 

• Psychotherapeutic Agents Tricyclic antidepressants (i.e., imipra
mine, desipramine) have reportedly inhibited the hypotensive effect of cloni
dine. The increase in blood pressure usually occurs during the second week of 
tricyclic antidepressant therapy, but occasionally may occur during the first 
several days of concomitant therapy. The possibility of this interaction should 
be considered in patienl~ receiving clonidine and tricyclic antidepressants con
comitantly; blood pressure should be closely monitored during the first several 
weeks of concurrent therapy, and dosage of clonidine should be increased to 
adequately control hypertension if necessary. Alternatively, other hypotensive 
agents that do not interact with tricyclic antidepressants may be substituted, 
but clonidine therapy should not be discontinued abruptly. If tricyclic antide
pressant ther.1py is discontinued in patients receiving clonidine, the hypotensive 
effect of clonidine may increase; blood pressure should be monitored and dos
age of clonidine reduced if necessary. In mts, concurrent administration of 
clonidine and amitriptyline has produced corneal lesions within 5 days. 1l1e 
effects of tricyclic antidepressants on the analgesic effect of cpiduml clonidine 
hydrochloride are not known. 

Clonidine withdrawal may result in an excess of circulating cntecholamines; 
therefore, caution should be exercised in concomitant use of drugs which affect 
the metabolism or tissue uptake of these amines (monoamine oxidase inhibitors 
or tricyclic antidepressants, respectively). 

Acute delirium has been reponed in at lenst one patient receiving fluphen
azine concomitantly with oral clonidinc. The symptoms resolved following 
discontinuance of clonidine and recurred upon rcchall~nge with the drug. 

• Cardiovascular Drugs When clonidine is administered with other 
hypotensive agents, including diuretics, the hypotensive effect of clonidinc may 
be increased. This effect is usually used to therapeutic advantage in antihyper
tensive therapy; however, careful adjustment of dosage is necessary when these 
drugs arc used concomitantly. 

Because clonidine may produce bradycardia and atrioventricular (A V ) 
block, the possibility of additive effects should be considered if it is given 
concomitantly with other drugs that affect sinus node function or A V nodal 
conduction (e.g., guanethidine), {3-adrenergic blocking agents (e.g., propmno
lol), calcium-channel blocking agents, or cardiac glycosides. 

Because 13-adrenergic blocking agents may exacerbate rebound hyperten
sion that may occur following discontinuance of clonidinc therapy,f3-adrcner
gic blocking agents should be discontinued several days before gradual with
dmwal of clonidine when clonidine therapy is to be discontinued in patient~ 
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receiving a ,B·adrenergic blocking agent and clonidine concurrently. If d oni
dine therapy is to be replaced by a ,B-adrenergic blocking agent, administration 
of the ,B-adrenergic blocking agent should be delayed for sever..1l days after 
clonidine therapy has been discontinued. 

• Other Drugs Epidural clonidine may prolong the duration of the phar
macologic effects, including both sensory and motor blockade, of epidural local 
anesthetics. 

Acute Toxicity 

• Pathogenesis The oral LDS<, of clonidine hydrochloride is 206 and 465 
mg!kg in mice and rats, respectively. 

• Manifestations Signs and symptoms of overdosage of clonidine in
clude hypotension (which may be profound), transient hypertension, weakness, 
vomiting, irritability, diminished or absent reflexes, lethargy, somnolence, 
drowsiness, deep sedation, irritability, skin pallor, hypothermia, decreased or 
irregular hean rate, dryness of the mouth, constricted pupils with poor reaction 
to light, respiratory depression, and hypoventilation. Large overdoses may re
sult in reversible cardiac conduction defects or dysrhythmias, apnea, coma, and 
seizures. Signs and symptoms of clonidine overdosage usually occur within 
30-120 minutes after ingestion. Children may be more likely to experience 
CNS depression associated with clonidine overdosage. In children, signs of 
toxicity have occurred with oml clonidine doses as low as 0. i mg. Rare cases 
of clonidine toxicity (many involving children) associated with accidental or 
delibemte mouthing or ingestion of clonidine transdermal systems have been 
reported. In one individual who reportedly ingested 100 mg of clonidine hy
drochloride, plasma clonidine concentrations were 60, 90, 370, 120, and 120 
ng/mL l , 1.5, 2, 5.5, arid 6.5 hours after ingestion. Signs and symptoms of 
overdosage in this patient included transient hypertension followed by hypo
tension, br..1dycardia, apnea, hallucinations, partial coma, and ventricular pre
mature contractions; the patient recovered following intensive symptomatic and 
supportive treatment. In a 2-year old infant who apparently ingested clonidine 
from a used and discarded transdermal system, a serum clonidine concentration 
determined 24 hours after ingestion was approximately 8 ng/mL (therapeutic 
range: 0.5-4.5 ng/mL). In this infant, lethargy developed over several hours 
and was accompanied by bradycardia, hypotension, miosis, and gasping res
pimtions; the patient was monitored in an intensive care unit and recovered 
over a period of 16 hours without specific treatment. 

• Treatment There is no known specific antidote for clonidine over
dosage. If signs and symptoms of clonidine overdosage occur in patients re
ceiving transdermal ther..1py, alltransdermal systems should be removed. Fol
lowing removal of the transdcrmal system(s), plasma concentrations of 
clonidine will persist for about 8 hours and then decline slowly over seveml 
days. Ipecac-induced emesis and gastric lavage would not be expected to re
move significant amounts of clonidine following transdermal exposure. If the 
transdermal system has been ingested, whole bowel irrigation may be consid
ered, and the administmtion of activated charcoal and/or cathartic agents may 
be beneficial. 

ln acute overdosage with oml clonidine, gastric lavage may be indicated 
following recent and/or large ingestions; administration of an activated charcoal 
slurry and/or cathartic agents may be beneficial. Because clonidine overdosage 
may result in the mpid development of CNS depression, induction of emesis 
using ipecac syrup is not recommended. If the patient is comatose, having 
seizures, or lacks the gag rellex, gastric lavage may be performed if an endo
tracheal tube with cuff inflated is in place to prevent aspiration of gastric con
tents. Supportive and symptomatic treatment should be initiated and an ade
quate airway established and maintained since respimtory depression or apnea 
may ensue. Supportive care may include atropine sulfate for symptommic 
bradycardia, IV fluids and/or vasopressor agents for hypotension, and vasodi
lators for hypertension. Patients with hypotension also may be placed in Tren
delenburg's position: IV infusion of dopamine may be useful for severe, per
sistent hypotension. The manufacturers state that administration of tolazolinc 
has yielded inconsistent results and is not recommended as first-line therapy 
for clonidine overdosage. Hypertension has been managed with rv furosemide 
or diazoxide or a-adrenergic blocking agents (e.g. , phentolamine). Additional 
information on the efficacy of a-adrenergic blockers in the treatment of cion· 
idine overdosage is necessary. Naloxone may be a useful adjunct for the man
agement of respiratory depression, hypotension, and/or coma associated with 
clonidine overdosage; because paradoxical hypertension occasionally has been 
reported with the usc of naloxone, blood pressure should be monitored. Sei
zures can be managed with IV administration of a benzodiazepine (e.g., diaz
epam). Although forced diuresis has been suggested to enhance the elimination 
of clonidine , there is no current evidence to support this procedure for clonidine 
overdosage; in addition, forced diuresis may potentiate clonidinc-induced hy
potension. Hemodialysis is of limited value in the treatment of clonidine over
dosage, since a maximum of 5% of circulating drug is removed. 

Pharmacology 

• Cardiovascular Effects Clonidine appears to stimulate a 2-adrener
gic receptors in the CNS (mainly in the medulla oblongata), causing inhibition, 
but not blockade, of sympathetic vammotor centers. Cardiovascular refl exes 
remuin intact, and normal homeostatic mechanisms and hemodynamic re
sponses to exercise are maintained. The central effects of the drug result in 
reduced peripheral sympathetic nervous system activity, reduced peripheral and 
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renovascular resistance, reduction of systolic and diastolic blood pressure, and 
bradycardia. Peripheral venous pressure remains unchanged. It has been pos
tulated that the hypotensive response to clonidine may result from reduced 
angiotensin U generation because of inhibition of renin release or from reduced 
stimulation of medullary vasomotor centers responsive to circulating angioten
sin 11; however, the exact relationship between the action of the drug in reduc
ing renin activity and excretion of aldosterone and catecholamines and the 
hypotensive effect of the drug has not been fully elucidated. 

Clonidine reduces blood pressure to essentially the same extent in both 
supine and standing patients; therefore, orthostatic effects are mild and infre
quently encountered. However, the underlying hemodynamic effects differ with 
position of the patient. Administration of a single dose of clonidine hydrochlo· 
ride to supine patients results in a reduction in cardiac output and tlccreased 
stroke volume. Total peripher..1l resistance remains unchanged. In patients in 
the s tanding position or at a 45° tilt, a smaller decrease in cardiac output occurs 
and total peripheral resistance is decreased, but stroke volume is maintained. 
Prolonged therapy results in circulatory adjustments, so that the hypotensive 
effect of the drug largely results from reduced peripheral resistance. Rapid IV, 
but not oral or IM, administration of clonidine produces direct stimulation of 
peripheral a 2-adrenergic receptors, resulting in transient vasoconstriction and 
a rise in systolic and diastolic blood pressure. 

Urinary excretion of catecholamines is decreased during clonidine hydro
chloride ther..1py; however, unlike reserpine, clonidine does not deplete cute· 
cholamines from the heart or other tissues. Abrupt withdrawal of clonidine 
following prolonged oral administration may cause increased urinary excretion 
of catecholamines and rebound of systolic and diastolic blood pressure. 

Blood volume, as determined using iodinated I 131 serum albumin, is not 
substantially affected by clonidine. Circulation time is prolonged during use of 
the drug. 

• Analgesic Effect Epidurally administered a2-agonists, including clon
idine, produce anagesia by mimicking the activation of descending pain-sup
pressing pathways arising from supraspinal control centers (i.e., cortex, thala
mus, and brainstem) and terminating in the dorsal hom of the spinal cord. 
Stimulation of spinal a 2-adrenergic receptors by clonidine inhibits sympatliel
ically mediated ascending pain pathways that are activated by nociceptive stim
uli and prevents transmission of pain signals to the br.1in. Activation of a 2-

adrenergic receptors by a 2-adrenergic agonists also s timulates acetylcholine 
release and inhibits the release of substance P, an inflammatory neuropeptide. 
Clonidine-mediated analgesia is dose-dependent and is limited to regions of 
the body that are innervated by spinal segments containing analgesic concen
trations of the drug. Analgesia resulting from clonidine therapy is not antago
nized by opiate antagonists. 

• Renal and Metabolic Effects Acute or chronic administration of 
clonidine hydrochloride produces no substantial change in renal blood flow, 
renal plasma flow, or glomerular filtration mte. Jn standing patients, renal vas
cular resistance is substantially reduced. The moderate reduction in renal blood 
now and glomerular fi ltmtion rate produced by head-up ti lting are unchanged 
by administration of the drug. The increased renal vascular resistance which 
normally occurs after tilting does not occur in patients receiving clonidine. 

Sodium and chloride excretion are markedly reduced after initia.l admin· 
istration of clonidine hydrochloride; however, potassium excretion is not sub
stantially changed. Sodium retention probably results from enhanced tubular 
reabsorption being stimulated by decreased renal perfusion pressure and gen
erally persists for only 3-4 days after which natriuresis occurs. Renal vein 
plasma renin activity and a.ldostcrone excretion rate are consistently reduced 
as a result of centrally mediated sympathetic inhibition. 

• Other Effects Acute administration of clonidine s timulates release of 
growth hormone in children and adults, but the drug does not produce sustained 
elevation of growth hormone during chronic administration. 

The sedative effect of clonidine is thought to result from central a 2-agonist 
activity. The decrease in salivation induced by clonidinc appears to result from 
both central and peripheral mechanisms, probably involving the drug's a 2-

agonist activity. The peripheral mechanism of decrea~ed salivation may involve 
inhibition of cholinergic transmission via s timulation of a 2-adrenergic recep
tors. 

Clonidine has been shown to decrease Gl motility and control diarrhea in 
animals, probably secondary to the drug's aragonist activity. Clonidine has 
also been shown to increase intestinal absorption of sodium and chloride, with 
a secondary passive increa~e in water absorption. \ 

rv or topical administration of clonidine hydrochloride in patients with 
glaucoma decreases intr.Jocular pressure, reportedly by decreasing production 
of aqueous humor. It has been reported that when only one eye is treated 
topically with clonidine, ocular pressure in the untreated eye is also reduced. 

Clonidine has been shown to reduce the signs and symptoms o( opiate 
withdrawal in individuals physically dependent on opiates. Clonidinc appears 
to reduce the severity of opiate withdrawal symptoms by stimulating central 
presynaptic a,·adrenergic receptors; the stimulation results in attenuation in 
noradrenergic activity in the CNS, which may be responsible for the behavioral 
symptoms of opiate withdrawal. 

Pharmacokinetics 

• Absorption Clonidine hydrochloride is well absorbed from the GI 
tract. The drug may also be absorbed when applied topically to the eye. Cion-



idine is well absorbed percutaneously following topical application of u trans
dennal system to the ann or chest. Plasma clonidine concentmtions of 2 ng/ 
mL have been detected I hour after administration of n single 0.39-mg oral 
dose of radiolabeled drug. Peak plasma concentrations following orJI admin
istration occur in approximately 3-5 hours. 

Following initial application of a transdennal system of clonidine, the initial 
release of the drug saturates skin sites beneath the system: therapeutic plasma 
concentmtions are attained within 2-3 days. To provide the concentration gra
dient necessary for controlled release and percutaneous absorption of drug, 
clonidine transdennal systems contain an excess amount of drug. Following 
removal of the systems in one study in healthy adults, analysis of residual 
concentration of drug in transdennal systems that initially contained 2.5 mg of 
elonidine per 3.5 cm2 surface area indicated that release of clonidine avemged 
48 and 65% after 7 and II days of wear, respectively, following topical ap
plication to the upper outer ann and averaged 70% a fter II days of wear 
following topical application to the chest. When given in dosages that produce 
comparable blood pressure reduction, steady-state plasma clonidine concentra
tions attained with the transdennal systems are generally similar to trough 
concentrations attained with twice-daily om! dosing regimens of the drug. Mean 
steady-state plasma clonidine concentrations of 0.39, 0.84, or 1.12 ng/mL have 
been reponed following topical application of the 3.5-, 7-, or 10.5-cm2 trans
dennal system (see Preparations), respectively, to the upper outer ann of 
healthy adults. Percutaneous absorption of the drug from the upper ann or chest 
is similar, but Jess drug is absorbed from the thigh. Replacement of the trans
dennal system at a different site at weekly intervals continuously maintains 
therapeutic plasma clonidine concentrations. Following discontinuance of 
transdennal therapy, thempeutic plasma drug concentrations persist for about 
8 hours and then decline slowly over sevcrul days: over this time period, blood 
pressure returns gradually to pretreatment levels. If a transdcnnal system of 
clonidine is not removed after 7 days as recommended, absorption of the drug 
from the system may continue: if an additional system is then applied, higher 
plasma drug concentrations may result and, if an additional system is not up
plied, plasma drug concentrations may not decrease substantially for at least 
2~ more days while the system is still being worn. 

Reduction in blood pressure is maximal at plasma clonidine concentrations 
less than 2 ng/mL. Blood pressure begins to decrease within 30-60 minutes 
after an oral dose of clonidine hydrochloride: the maximum decrease occurs in 
approximately 2~ hours. The hypotensive effect lasts up to 8 hours. Following 
administrJtion of clonidine by slow IV injectiont in patients with acute hy
pertensive crisis, a hypotensive effect occurred within minutes, peaked in 30-
60 minutes, and lasted more thun 4 hours. 

Following epidural administration of a single bolus dose of clonidine in 
healthy individuals and patients with cancer, clonidine is rupidly absorbed into 
the systemic circulation. A mean peak plasma clonidine concentration of 4.4 
ng/mL (range: 3-5.8 ng/mL) was reponed on average 19 minutes following 
epidural administration of 700 meg of clonidine hydrochloride given over 5 
minutes in healthy individuals. Mean peak plasma concentrations of clonidine 
were reponed to be higher in women than in men. Following continuous epi
dural infusion of clonidine hydrochloride (30 meg/hour for 14 days in addition 
to administration of morphine sulfate for patient-controlled analgesia [PCA)) 
in cancer patients, mean steady-state plasma concentrations were approxi
mately 2.2 and 2.4-2.5 ng/mL on days 7 and 14 of dosing, respectively. Ac
cumulation of clonidine does not appear to occur following continuous epidural 
infusion of the drug in adult cancer patients. 

Following epidural administration of a single dose of clonidine hydrochlo
ride, near maximal analgesia occurs within 30-60 minutes. Onset and duration 
of the analgesic effect of a single epidural dose of clonidine do not correlate 
with plasma drug concentrations; rather, analgesic effects appear to correlate 
with drug concentmtion in the CSF. Although the CSF is not the presumed site 
of action of clonidine-mcdiated analgesia, the drug appears to diffuse rapidly 
from the CSF to the dorsal hom. A lumbar CSF concentration of 130 ng/mL 
reponedly was associated with a 95% maximal analgesic effect in healthy in
dividuals. 

• Distribution Animal studies indicate that clonidine is widely distrib
uted into body tissues: tissue concentrations of the drug are higher than plasma 
concentrations. The mean volume of distribution of clonidine is reponed to be 
2.1 L/kg. After oml administration, highest concentrations of the drug ure found 
in the kidneys, liver, spleen, and GI tract. High concentrations of the drug also 
appear in the lacrimal and parotid glands. Clonidine is concentrmed in the 
choroid of the eye and is also distributed into the hean, lungs, testes, adrenal 
glands, fat, and muscle. The lowest concentration occurs in the brain. Clonidine 
is distributed into CSF. Following epiduml infusion, clonidine is rapidly and 
extensively distributed into CSF and readily partitions into the plasma via ep· 
iduml veins. In vitro, clonidine is approximately 20-40% bound to plasma 
proteins, mainly albumin. Clonidine crosses the placenta and is distributed into 
milk. In one lactating woman who received approximately 0.04 mg of oral 
clonidine hydrochloride twice daily and 25 mg of oral dihydralazine 3 times 
daily, clonidine concentnnions were 0.33 ng/mL in a plasma sample obtained 
I hour af1er a dose and 0.6 ng/mL in a milk sample obtained 2.5 hours after a 
dose: the drug was not detected in the plasma of the infant I hour after nursing. 

• Elimination The plasma half-life of clonidine is 6-20 hours in patients 
with nonnal renal function. The half-life in patients with impaired renal func
t ion has been reponed to range from 18-41 hours. The elimination half- life of 
the drug may be dose dependent, increasing with increasing dose. 
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Clonidine hydrochloride is metabolized in the liver. In humans, 4 metab
olites have been detected but only one, the inactive p-hydroxyclonidine, has 
been identified. 

In humans, 40-60% of an orally administered dose of clonidine hydro
chloride is excreted in urine as unchanged drug within 24 hours. Following IV 
administration of rJdiolabeled clonidine, 72% of the administered dose is ex
creted in urine within 96 hours; about 40-50% is excreted as unchanged drug. 
In humans, less than 10% of a dose usually is excreted a~ p-hydroxyclonidine. 
Approximately 20% of the dose is excreted in feces, probably via enterohepatic 
circulation. Approximately 85% of a single dose is excreted within 72 hours, 
and excretion is complete after 5 days. Following IV administration of doni
dine, renal clearance of the drug avemgcs 133 mL/minute. In patients under
going hemodialysis, only 5% of a dose was removed into the dialysate. Fol
lowing continuous epidural infusion of clonidine hydrochloride (30 meg/hour 
for 14 days in addition to morphine sulfate administered for patient-controlled 
analgesia [PCA]) in cancer patients, mean total body clearance of the drug was 
approximately 279 and 272 mL/minute on days 7 and 14 of dosing, respec
tively. 

Chemistry and Stability 

• Chemistry Clonidine hydrochloride, un imidazoline-derivative hypo
tensive agent, is a selective c:r2-adrenergic agonist. Clonidine is commercially 
available as the base and as the hydrochloride salt. Clonidine hydrochloride 
occurs as a white, crystalline powder that has a bitter taste and is freely soluble 
in water and soluble in alcohol. Clonidine hydrochloride also is commercially 
available as a clear, colorless, preservative-free aqueous steri le solution. So
dium hydroxide and/or hydrochloric acid may be added during manufacture of 
the injection to adjust the pH to 5-7. 

The commercially available transdennal system of clonidine consists of an 
outer layer of pigmented polyester film: a drug reservoir of clonidine, mineral 
oil, polyisobutylene, and colloidal silicon dioxide: a microporous polypropyl
ene mcmbmne that controls the rate of diffusion of the drug: and a final ad
hesive layer that provides an initial release of drug and contains those ingre
dients found in the reservoir. The adhesive layer is covered by a protective slit 
release liner which is removed prior to application. 

• Stability The commercially available trJnsdennal system of clonidine 
should be stored at a temperature less than Jo•c. Clonidine hydrochloride tab
lets should be stored in tight, light-resistant containers at a controlled room 
temperature of 25"C, but may be exposed to temperatures ranging from J5-
30"C. Commercially available clonidine hydrochloride tablets have an expi
rJtion date of 42 months following the date of manufacture. Commercially 
available clonidine hydrochloride injection should be stored at controlled room 
temperature of 25°C, but may be exposed to temperJtures runging from 15-
3o•c. The injection contains no preservatives: any unused ponion should be 
discarded. 

Preparations 

Excipients in commercially available drug preparations may have clinically 
imponant effects in some individuals; consult specific product labeling for details. 

Clonidine 
Topical 
Transdermal 
System 

0.1 mg/24 hours (2.5 mg/3.5 Catapres-TTS•, Boehringer 
em>) lngelheim 

0.2 mg/24 hours (5 mg/7 
em•) 

Catapres-TTS•, Boehringer 
lngelheim 

0.3 mg/24 hours (7 .5 mg/10.5 Catapres-TTS•, Boehringer 
em') lngelhelm 

Clonidine Hydrochloride 
Oral 
Tablets 0.1 mg• 

0.2mg· 

0.3mg· 

Parenteral 
For Injection, 500 mcg/ml 
concentrate, 
for epidural 
use 

Catapres~ (scored), Boehringer 
lngelheim 

Clonldlne Hydrochloride 
Tablets • 

Catapres• (scored), Boehringer 
lngelheim 
Clonldlne Hydrochloride 
Tablets 

Catapres~ (scored). Boehringer 
lngelheim 
Clonldlne Hydrochloride 
Tablets 

Duraclon", Xanodyne 
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Inje ction, for 100 mcg/mL 
epidural uso 

Duraclon •, X anodyne 

••n-ail<:~ble (rom one m mom m:.nufoclurer, distribulOf", nnt.J/or rrpackllger by t;c:neric (nonpropri etary) name 

Clonidine Hydrochloride and Chlorthalidone 
Oral 
Tablets 0.1 mg C/onidine 

Hydrochloride and 
Chlorthalidone 15 mg 
0.2 mg Clonidine 
Hydrochloride and 
Chlorthalidone 15 mg 
0.3 mg Clonidrne 
Hydrochloride and 
Chlortha lidone 15 mg 

Clorpres s (scon.-<1). Mylan 

Clorpres8 (scored}, Mylan 

Clorpres~ (scored), Mylan 

tU~ is not cum:nlly indudct.J in the labeling approved by lhc US Food and Drug At.fministr.uion 

Scltct~d Rr\'i!,iotu January 1009. () Copyright, Ocwber /975, Americm1 Sodny of Jfcai:II-Sy.ttl'm 
Pllamw,·i.Jts. J,r . 

Guanabenz Acetate 

• Guanabenz acetate is a centr.tlly active hypotensive agent that is structurally 
and pharmacologically related to clonidine. 

Uses 
• Hypertension Guanabenz is used alone or in combination with other 
classes of antihypertensive agents in the management of hypertension. Thiazide 
diuretics. however, are considered lhe preferred initial monotherapy for un
complicated hypertension by 11ie Join! National Comminee (JNC 7) on !he 
Prevention, Dclection, Evalualion, and Treatment of Hypertension in the US. 
(See Uses: Hypertension in Aduhs, in 1he Thiazides Generul Stale ment 
40:28.20.) 

The efficacy of guanabenz in hypencnsive patients is similar to thut of other 
adrenergic agonists such as clonidine, methyldopa. or ,8-adrenergic blocking 
agents (e.g., pimlolol, propranolol). As with other hypotensive agent~. treatment 
wilh guanabenz is not curative; after withdrawal of the drug, blood pressure 
returns to pretreatment levels or greater. 

Although many hypertensive pat ients may be controlled by guanabcnz 
alone. !he drug may be more effective when used with a diurefic. Guanabenz 
has been used in conjunction with thiaz ide diuretics, produc ing a greacer re
duction in blood pressure than that obtained with either drug alone. Concom
itant usc with a diuretic may permit dosage reduction of e ither or both drugs 
and minimize adverse effects while maintaining blood pressure control. How
ever, tlie possibility that ge riatric patients may not tolerate the adverse cognitive 
cffecls of central a 1-adrenergic agonists such as guanabenz should be consid
ered. 

Guanabenz may be particularly useful in hypertensive patients whose base
line catecholamine concentrations arc markedly elevated and whose hyperten
sion is characterized by increased sympathetic activity. Guanabcnz also may 
be useful in 1he treatment of hypenension that is predominantly of the systolic 
form, commonly occurring in patients 60 years of age and older, although 
thiazide diuretics generally arc preferred for the treatment of isolated systolic 
hypertension in geriatric udults because of established cardiovascular benefits 
(e.g., stroke reduction). Because guanabenz does not appear to induce sodium 
retention, lhe drug is useful in patients who develop secondary renal- or car
diac-induced sodium relention during therapy wilh clonidine or methyldopa. 
Guanabenz has been used in diabetic hypertensive patients with no adverse 
effect on control or therapy of diabetes; the drug also has been e ffec tive in 
hypertensive pat ients with chronic obstructive pulmonary disease (COPD), in
cluding asthma, chronic bronchitis, or emphysema. 

For add itional information on overall principles for treatmcnl of hyperten
sion and overall expert recommendations for such disease, see Uses: Hyper
tension in Adults, in the Thiazidcs General Statement 40:28.20. 

• Other Uses Guanubenz has been used alone or in combination with 
naltrexone in the management of opiate wilhdrawalt in patients physically 
dependent on opiates and undergoing detoxification. Guanabcnz has also been 
used as an analgesic in a limited number of patients with chronic paint; use of 
the drug perrnillcd a reduction in opiate dosage or discontinuance of opiate 
therapy in these patients, but additional sludy is necessary. 

Dosage and Administration 

• Administration Guanabenz ace1a1e is administered orally. To ensure 
ovcmighl blood pressure control and minimize daytime drowsiness, lhe last 
dose of the day should he administered at bedtime. Guanabenz has also been 
given as a single daily dose administered al bedtime to minimize adverse ef
fects. 

If guanabenz therapy is to be discominued, dosage of 1he drug should be 
slowly reduced over several days to avoid the possibility of precipitating the 
withdrawal syndrome. (Sec Cautions: Withdrawal Effects.) 

• Dosage Dosage of guanabenz ucctate is expressed in terms of guanu
benz. 
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Hypertension Dosage of guanabenz must be adjusted according 10 1hc 
paticnl's blood pressure response and tolerance. Additional dosage adjus1men1 
may he necessary in hypertensive patients with hepatic impairment. 

Adult Dosage. The initial adult dos<tgc of guanabenz, when administered 
alone or in combinmion with a thiazide diuretic, is 2-4 mg twice daily. Dosage 
may he increuscd by 4- or 8-mg increments daily ut 1- to 2-weck intervals or 
longer unci! the desired blood pressure response is achieved. The usual main
tenance dosage of guanubenz ranges from 4-16 mg twice daily. The ma:~imum 
dosage studied in patients with hypertension to date and recommended by the 
manufacturer and most clinicians is 32 mg twice daily, but such dosages are 
rarely necessary. 

Pcdialric Dosage. ln children 12 years of age and older, the maintenance 
dosage or guanabenz has been 4-24 mg daily (0.08-0.2 mg/kg daily). admin
istered in 2 divided doses. Initial dosuges of the drug in these children ranged 
from 0.5-4 mg daily and were increased in increments of 0.5- 2 mg daily, 
depending on patient weight, age, response, and tolerance. 

Blood Pressure Monitoring and Treatment Guuls. Careful monitoring of 
blood pressure during initial titralion or suhscquenl upward adjustment in dos
age of guanabenz is recommended. Large or abrupt reductions in blood pressure 
generally should be avoided. 

Once antihypertensive drug therapy has been initiated, dosage generally is 
adjusted al approximately monthly intervals (more aggressively in high-risk 
patients [s tage 2 hypertension, comorbid conditions]) if blood pressure control 
is inadequate at a given dosage; it may take months to control hypertension 
adequately while avoiding adverse effects of therapy. (For definition of stages 
of hypenension, sec Initial Drug Therapy under Uses: Hypertension in Adults, 
in the Thiazides General Stmement 40:28.20.) Once blood pressure has been 
sUlbilized, fo llow-up visil5 with the clinician gcne.rally can be scheduled at 3-
to 6-month intervals, depending on patient status. 

Because systolic blood pressure has been shown to be a more precise in
dicator of cardiovascular risk than diastolic blood pressure (except in patients 
younger than 50 years of age), the coordinating committee of the ~ational High 
Blood Pressure Education Program (NHBPEP) recommends using sysrolic 
blood pressure as the principal clinical end point for detecting, evaluating, and 
treating hypertension, especially in middle-aged and geriatric pntients. In ad
d ition, once the goal systolic blood pressure is attained, most hypenensivc 
patients also will achieve the goal diastolic blood pressure. 

The goal of hypertension management and prevention is to achieve and 
maintain a li felong systolic blood pressure less than 140 mm Hg and a diastolic 
blood pressure less than 90 mm Hg if tolerated. Because treatment lo lower 
levels may be particularly useful to prevent stroke, to preserve renal fu nction, 
and to prevent or slow heart failure progression in hypertensive patients with 
diabetes mellitus or renal impairment, the goal of hypertension management 
and prevention in such patient~ is 10 achieve and mainUlin a systolic blood 
pressure less than 130 mm Hg and a diastolic blood pressure less than 80 mm 
Hg. Many experts recommend a goal of achieving and maintaining a systolic 
blood pressure of 125 mm Hg or less and a diastolic blood pressure of 75 mm 
Hg or less in hypertension management in patients with proteinuria (urinary 
protein excretion exceeding I g per 24 hours) and renal insufficiency (regard
less of etiology). 

For additional information on iniciating and adjusting guanabenz dosage in 
the management of hypencnsion, see Blood Pressure Monitoring and Treat
ment Goals under Dosage: Hypertension, in Dosage and Administration in the 
Thiazides General Statement 40:28.20. 

Opiate Withdrawal A guanabenz dosage of 4 mg twice daily has been 
used in the management of opiate withdrawalt in patients physically dependent 
on opiates and undergoing detoxification; if necessary to control signs and 
symptoms of withdrawal, dosage has been increased 10 4 mg 4 times daily. 

Cautions 
Overall, the frequency of adverse effects produced by guanabenz is similar 

to or greater than that produced by clonidine and by methyldopa. Adverse 
effects of guanabenz generally are mild, appear to be dose related, usually occur 
within lhe lirst 2 weeks of therapy, and tend to diminish with continued therapy 
or may be relieved by a reduction in dosage. Adverse nervous system effects 
(e.g., sedation) and dry mouth occur most frequently during guanabenz therupy. 
Although adverse effects of the drug generally are not severe, discontinuance 
of guanabenz therapy has been necessary in about 10-15% of pJttiencs, prin
cipally because of intolemble sedation or dry mouth. The manufacturer slates 
that the incidence o f the most frequent ly reported adverse eflccts was similar 
in palients receiving guanabcnz or plucebo in some studies. 

• Nervous System Effects Sedation (e.g., drowsiness, tiredness) oc
curs in about 20% of patient~ at a guanabenz dosage of 8 mg daily and in about 
40% at a dosage of 8 mg twice daily. Dizziness, weakness, and headache occur 
in about 12-17, 10. and 5% of patients receiving the drug, respectively. Other 
adverse nervous system effects, including anxiety, irritability, tremor, ataxia, 
mental depression, insomnia, and numbness, occur in up to 3% of patients 
receiving guanubenz bu1 have not been directly anributcd to the drug. 

• GI Effects Dry mouth occurs in 30-40% of patients receiving guan
abenz. Other G l effccl5, including nausea, epigastric pain, diarrhea, vomiting, 
constipation, anorexia, abdominal discomfort. and dysgeusia, occur in up to 
3% of patients receiving !he drug. 

Jim
Highlight























Escltalopram SELECTIVE SEROTONIN·REUPTA KE I NHIBITORS 28:16.04.20 

• Other Serotonergic Agents Potential pham1acologic interaction until a more detailed monograph is developed and published, the manu-
(potentially life-threatening serotonin syndrome) with other drugs or herbal facturer ' s labeling should be consulted. It is esselltial that the manufac-
supplements affecting scrotoncrgic ncurotransmission, including tramadol and turer's labeling be consulted for more detailed information on usual cau-
St. John's Won; use with caution. Concurrent administration of serotonin pre- lions, precautions, contraindlcations, potential drug intera ctions, 
cursors (such as tryptophan) not recommended. (See Serotonin Syndrome un- laboratory lest interferences, and acute toxicity. 
der Warnings/Precautions: Warnings, in Cautions.) 
• Pimozide Potential pharmacodynamic interaction (increased QT. in- .P..;r..;e;..;p:.;.;.a;,;,r.;.a..;t;,;,i.;.o.n_s;... ___________________ _ 
tcrvals have been observed when pimozide and racemic citalopram have been Excipicnts in commercially available drug preparations may have clinically 
concurrently administered); effects on cscitalopram have not been evaluated. important effects in some individuals; consult specific product labeling for details. 
Pharmacokinetics of racemic citalopram (AUC and peak plasma concentra-
tions) were not affected by pimozide. Concomitant use of pimozidc with cs-
citalopram is contraindicated. ..,E_s_c_it_a_lo-"p:...r_a_m_O_x_a_la_t_e _ ________________ -:--

• Other CNS-Active Drugs Potential pharmacologic interaction with Oral 
other centrally acting drugs. Solution 5 mg (of escitalopram) per 5 Lexapro~, Forest 

mL 
• Alcohol Concomitant usc not recommended. 
• Cimetidine Potential pharmacokinetic interaction (increased AUC and Tablets, film· 5 mg (of escitalopram) 

coated 
Lexapro•, Forest 

peak plasma concentrations of citalopram have been observed; effects on cs-
citalopram have not been evaluated); clinical importance of this interaction is 
unknown. 

• Theophy lline Pharmacokinetics of theophylline were not affected by 
racemic citalopram. The effect of theophylline on the phannacokinetics of ra
cemic citalopram, however, has not been evaluated. 

• Digoxin Pharmacokinctic interaction unlikely based on studies with ra-
cemic citalopram. 

• Electroconvulsive Therapy The combined usc of electroconvulsive 
therapy and escitaloprum has not been evaluated. 

Description 
Escitalopram, a selective serotonin-rcuptakc inhibitor (SSRI), is u bicyclic 

phthalane-derivativc antidepressant. Escitalopmm is the S-cnantiomcr of cital· 
opmm, an SSRI that occurs as a 50:50 racemic mixture of the R- and S-enan
tiomers. Escitalopram and citalopram differ structurally from other SSRls (e.g., 
lluoxetine, lluvoxumine, paroxctine, sertraline) and other currently available 
antidepressants {e.g., monoamine oxidase inhibitors, tricyclic and tetracyclic 
antidepressants). Escitalopram is at least 100-fold more potent as an inhibitor 
of the reuptake of serotonin (5-hydroxytryptamine [5-HTJ) at the presynaptic 
membranes and the 5-HT neuronal firing rate than the R-enantiomer and is 
twice as potent as the racemic mixture. However, further studies are needed to 
determine whether these differences result in any clinical superiority of esci
talopram compared with citalopram. 

Like other SSRis, cscitalopram's antidepressant effect is believed to in
volve potentiation of serotonin activity in the CNS. Escitalopram appears to 
have little or no effect on reuptakc of other neurotransmitters such as norepi
nephrine and dopamine. In vitro studies also have demonstrated that cscitalo
pram possesses little or no affinity for a- or /3-adrcnergic, dopamine 0 1_5, 

histamine H1_l• GABA-benzodiazepinc, muscarinic M1_s. or 5-HT1_1 receptors 
or various ion channels (e.g., calcium, chloride, potassium, sodium channels). 

Escitalopram is extensively metabolized, principally by the hepatic cyto
chrome P-450 {CYP) 2C 19 and 3A4 isocnzymcs. The principal metabolites arc 
less potent inhibitors of serotonin reuptake, suggesting that the metabolites do 
not substantially contribute to the antidepressant act ivity or escitalopram. 

Advice to Patients 
Risk of suicidality; importance of patients, family, and caregivers being 

a lert to and immediately reponing emergence of suicidality, worsening de
pression, or unusual changes in behavior, especially during the first few months 
of therapy or during periods of dosage adjustment. {See Worsening of Depres
sion and Suicidality Risk under Warnings/Precautions: Warnings, in Cautions.) 
FDA recommends providing written patient information (medication guide) 
explaining risks of suicidality each time the drug is dispensed. 

Risk of psychomotor impairment; importance of exercising caution while 
operating hazardous machinery, including automobile driving, until they gain 
experience with the drug 's effects. 

Importance of informing patients of risk of serotonin syndrome with con
current use of cscitalopram and 5-HT, receptor agonists (also called triptans). 
tramadol, or other serotonergic agents. Importance of seeking immediate med· 
ical attention if symptoms of serotonin syndrome develop. 

Risks associated with concomitant use of escitaloprum with alcohol or ra
cemic citalopram. 

Importance of informing clinicians of existing or contemplated concomitant 
therapy. including prescription and OTC drugs or herbal supplements, as well 
as any concomitant illnesses (e.g., bipolar disorder) or personal or family his
tory of suicidality or bipolar disorder. Risk of bleeding associated with con
comitant usc of escitalopram with aspirin or other nonsteroidal anti-inflam
matory agents, warfarin, or other drugs that affect coagulation. 

Importance of women informing clinicians if they are or plan to become 
pregnant or plan to breast-feed. 

Importance of continuing escitalopram thempy even if improvement is ev
ident within 1-4 weeks, unless directed otherwise by their clinician. 

Importance of informing patients of other important precautionary infor
mation. (See Cautions.) 

Overview~ (see Users G uide). For additiona l information on this drug 
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10 mg (of escil'!lopram) 
20 mg (of escitalopram) 

Lexapro• (scored), Forest 
Lexapro" (scored), Forest 

Seft:cucl Re•·isirms January 1009. C Ctlpyriglu. D~aml~r 2001, Amtrican Sodtt)' of Hrnlti•-Systt'm 
Pl:urmacists, Inc. 

Fluoxetine Hydrochloride 

• Fluoxetinc, a selective serotonin-reuptake inhibitor (SSRI), is an antide
pressant. 

Uses 
Fluoxetine is used in the treatment of major depressive disorder, obsessive

compulsive disorder, premenstrual dysphoric disorder, and bulimia nervosa. In 
addition, lluoxetine has been used for the treatment of depression associated 
with bipolar disordert; obesityt; anorexia nervosat ; panic disordert with or 
without agoraphobia; myoclonust; cateplexyt; alcohol dependcncet; and pre
mature cjaculationt. 

• Major De pressive Disorder Fluoxetine is used in the treatment of 
major depressive disorder. The efficacy of fl uoxctine for long-term use (i.e., 
longer than 5-6 weeks) as an antidepressant has not been established by con
trolled s tudies, but the drug has been used in some patients for substantially 
longer periods (e.g., up to 4 years or longer) without apparent loss of clinical 
effect or increased toxicity. If fluoxctine is used for extended periods, the need 
for continued therapy should be reassessed periodically. 

A major depressive episode implies a prominent and relatively persistent 
depressed or dysphoric mood that usually interferes with daily functioning 
(nearly every day for at least 2 weeks). According to DSM-IV criteria, a major 
depressive episode includes at least 5 of the following 9 symptoms (with at 
least one of the symptoms being either depressed mood or loss of interest or 
pleasure): depressed mood most of the day as indicated by subjective report 
(e.g., feels sad or empty) or observation made by othe rs; markedly diminished 
interest or pleasure in all, or almost all, activities most of the day; significant 
weigh! loss (when not dieting) or weight gain (e.g., a change of more than 5% 
of body weight in a month), or decrease or increase in appetite; insomnia or 
hypersomnia; psychomotor agitation or retardution (observable by others, not 
merely subjective fee lings of restlessness or being slowed down); fatigue or 
loss of energy; fee lings of worthlessness or excessive or inappropriate guilt 
(not merely self-reproach or guilt about being sick); diminished ability to think 
or concentrate or indecisiveness (either by subjective account or as observed 
by others); and recurrent thoughts of death, recurrent suicidal ideation without 
u specific plan, or a suicide attempt or specific plan for committing suicide. 

Treatment of major depressive disorder generally consists of an acute phase 
(to induce remission), a continuation phase (to preserve remission), and a main
tenance phase (to prevent recurrence). Various interventions (e.g .• psychother
apy, antidepressant drug therapy, electroconvulsive therapy [ECTJ) are used 
alone or in combination to treat major depressive episodes. Treatment should 
be individualized and the most appropriate strategy for a particular patient is 
determined by clinical fac tors such as severity of depression (e.g., mild, mod
crate, severe), presence or absence of certain psychiatric features (e.g., suicide 
risk, catatonia, psychotic or atypical features, alcohol or substance abuse or 
dependence, panic or other anxiety disorder, cognitive dysfunction, dysthymia, 
personality disorder, seasonal affective disorder), und concurrent Illness (e.g., 
asthma, cardiac disease, dementia, seizure disorder, glaucoma, hypertension). 
Demographic and psychosocial factors as well as patient preference also nrc 
used to determine the most effective treatment strategy. 

While use of psychotherapy alone may be considered as an initial treatment 
strategy for patients with mild to moderate major depressive disorder tbased 
on patient preference and presence of clinical featu res such as psychosocial 
stressors), combined use of antidepressant drug therapy and psychotherapy may 
be useful for initial treatment of patients with moderate to severe major de
pressive disorder with psychosocial issues, interpersonal problems, or a co
morbid axis II disorder. In addition, combined use of antidepressant drug ther
apy and psychotherapy may be beneficial in patients who have a history of 



Fluoxetlne 

poor compliance or only partial response to adequate trials of either antide-
pressant drug therapy or psychotherapy alone. . .. 

Antidepressant drug therapy can be used alone fo r tntllal treatment of pa
tients wilh mild major depressive disorder (if preferred by the patient) and 
usually is indicated alone or in combination with psychother.tpy for initial 
treatment of patients with moderate to severe major depressive disorder (unless 
ECT is planned). ECT is not generally used for initial treatment of uncompli
cated major depression, but is recommended as first-line treatment for severe 
major depressive disorder when it is coupled with psychotic features, catatonic 
s tupor, severe suicidality, food refusal leading to nutritional compromise, or 
other situations when a rapid antidepressant response is required. ECT also is 
recommended for patients who have previously shown a positive response or 
a preference for this treatment modality and cun be considered for patients with 
moderdtc or severe depression who have not responded to or cannot receive 
antidepressant drug lherapy. In certain situations involving depressed patients 
unresponsive to adequate trials of several individual antidepressant agents, ad
junctive therapy with another agent {e.g., buspirone, lithium) or concomitant 
use of a second antidepressant agent (e.g., bupropion) has been used; however, 
such combination therapy is associated with an increased risk of adverse re
actions, may require dosage adjustments, and (if not contraindicated) should 
be undertaken only after careful consideration of the relative risks and benefits. 
(See Drug Interactions: Drugs Associated with Serotonin Syndrome, see Drug 
Interactions: Tricyclic and Olher Antidepressants, and see Drug Imeractions: 
LithiumJ} 

Efficacy of fluoxetine for the management of major depression has been 
established principally in outpatient settings; !he drug's antidepressant efficacy 
in hospital or institutional settings has not been adequately studied to date. 
Mo~t patief\L~ evaluated in clinical studies with fluoxetine had major depressive 
episodes of at lea~t moderate severity, had no evidence of bipolar disorder, and 
had experienced either single or recurrent episodes of depressive illness. Lim
ited evidence suggests that mildly depressed patients may respond less well to 
fluoxetine than moderately depressed patients. There also is some evidence that 
patients with atypical depression (which usually is characterized by atypical 
signs and symptoms such as hypersomnia and hyperphagia), a history of poor 
response to prior antidepressant therapy, chronic depressive symptomatology 
with or without episodic worsening of depressive ~ymptoms, a longer duration 
of depression in the current episode, and/or a younger age of onset of depres
sion may be more likely to respond to fluoxetine than to tricyclic antidepressant 
therapy. 

Considerations in Choosing Antidepressants A variety of anti
depressant drugs are av:tilable for the treatment of major depressive disorder, 
including selective serotonin-reuptake inhibitors (e.g., citalopram, escitalo
pram, ftuoxetine, paroxetinc, scrtraline), tricyclic antidepressants {e.g., amitrip
tyline, amoxapine, desipramine, doxepin, imipramine, nortriptyline, protripty
line, trimipramine), monoamine oxidase (MAO) inhibitors (e.g., phenelzine, 
tranylcypromine), and other antidepressants (e.g., bupropion, duloxetine, ma
protiline, nefazodone, trazodone, venlafaxine). Most clinical studies have 
shown that the antidepressant effect of usual dosages of fluoxetine in patients 
with moderate to severe depression is greater than that of placebo and com
parable to that of usual dosages of tricyclic antidepressants, maprotiline, other 
selective serotonin-reuptake inhibitors (e.g., paroxetine, sertraline), and other 
antidepressants (e.g., trazodone). Fluoxetine appears to be as effective as tri
cyclic antidepressants in reducing most of the signs and symptoms associated 
with major depressive disorder, including depression, anxiety, cognitive dis
turbances, and somatic symptoms. However, in some studies, the drug did not 
appear to be as effective as tricyclic antidepressants or trazodone in reducing 
sleep disturbances associated with depression. In geriatric patients with major 
depressive disorder, fl uoxetine appears to be as effective as and to cause fewer 
overall adverse effects than doxepin. The onset of action of fluoxetine appears 
to be comparable to that of tricyclic antidepressants, although the onset of 
action has been variably reported to be somewhat faster or slower than that of 
tricyclic antidepressants in some studies. 

Because response rates in patients wilh major depression are similar for 
most currently available antidepressants, the choice of antidepressant agent for 
a given patient depends principally on other factors such as potential adverse 
effects, safety or tolerability of lhese adverse effects in the individual patient, 
psychiau:ic and medical history, patient or family history of response to specific 
therapies, patient preference, quantity und quality of available clinical data, 
cost, and relative acute overdose safety. No single antidepressant can be rec
ommended a~ optimal for all patients because of substantial heterogeneity in 
individual responses and in the nature, likelihood, and severity of adverse ef
fects. In addition, patients vary in the degree to which certain adverse effects 
and other inconveniences of drug therapy (e.g., cost, dietary restrictions) affect 
their preferences. 

In the large-scale Sequenced Treatment Alternatives to Re lieve Depression 
(STAR *D) effectiveness trial, patients with major depressive disorder who did 
not respond to or could not tolerate therapy with one SSRI {citalopram) were 
randomized to switch to extended-release ("sustained-release") bupropion, ser
truline, or extendcd·release venlafux ine as a second step of treatment {level 2). 
Remission rates us assessed by the I 7-item Hamilton Rating Scale for Depres
sion (HRSD-17) and the Quick Inventory of Depressive Symptomology-Self 
Report (QIDS-SR-16) were approximately 21 and 26% for extended-release 
bupropion, 18 and 27% for sertraline, and 25 and 25% for extended-release 
venlafaxine thempy, respectively; response rates a~ assessed by the QIDS-SR-
1 6 were 26, 27, and 28% for extended-release bupropion, sertraline, and ex-
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tended-release venlafaxine therapy, respectively. These results suggest that af
ter unsuccessful initial treatment of depressed patients with an SSRl, 
approximately 25% of patients will achieve remission after therapy is switched 
to another antidepressant, and either another SSRl (e.g., scrtraline) or an agent 
from another class (e.g., bupropion, venlafaxine) may be rea~onable alternative 
antidepressants in patients not responding to initial SSRI therapy. 

Patient Tolerance Consldcrutions. Because of differences in the adverse ef
fect profile between selective serotonin-reuptake inhibitors and tricyclic anti
depressants. particularly less frequent anticholinergic effects, cardiovascular 
effects, and weight gain with selective serotonin-reuptake inhibitors, these 
drugs may be preferred in patients in whom such effects are not tolerated or 
are of potential concern. The decreased incidence of anticholinergic effects 
associated with ftuoxetine and other selective scrotonin-reuptake inhibitors 
compared with tricyclic antidepressants is a potential advantage, since such 
effects may result in discontinuance of the drug early during therapy in unusu
ally sensitive patients. In addition, some anticholinergic effects may become 
troublesome during long-tenn tricyclic antidepressant therapy {e.g., persistent 
dry mouth may result in tooth decay). Although serotonin-reuptake inhibitors 
share the same overall tolerability profile, certain patients may tolerate one 
drug in this cla~s better than another. In an open study, most patients who had 
discontinued fluoxetinc therapy because of adverse effects subsequently tol
erated senraline therapy. Antidepressants other than selective scrotonin·reUp· 
take inhibitors may be preferred in patients in whom certain adverse GI effects 
(e.g., nausea, anorexia) or nervous system effects (e.g., anxiety, nervousness, 
insomnia, weight loss) arc not tolerated or arc of concern, since such effects 
appear to occur more frequently with lluoxetine and other drugs in this class. 

Pediatric Considerations. The clinical presentation of depression in chil
dren and adolescents can differ from that in adults and generally varies with 
the age and developmental stages of the child. Younger children may exhibit 
behavioral problems such as social wilhdrawal, aggressive behavior, apathy, 
sleep disruption, and weight loss; adolescents may present with somatic com
plaints, self esteem problems, rebelliousness, poor perfonnance in ~chool, or a 
pattern of engaging in risky or aggressive behavior. 

Data from controlled clinical studies evaluating various antidepressant 
agents in children and adolescents are less extensive than with adults, and many 
of these s tudies have methodologic limitations (e.g., nonrandomized or uncon
trolled, small sample size, short duration, nonspecific inclusion criteria). How
ever, there is some evidence that the response to antidepressants in pediatric 
patients may differ from that seen in adults, and caution should be used in 
extrapolating data from adult studies when making treatment decisions for pe
diatric patients. Results of seveml studies evaluating tricyclic antidepressams 
(e.g., amitriptyline, desipramine, imipramine, nortriptyline) in preadolescent 
and adolescent patients with major depression indicate a lack of overall efficacy 
in this age group. 

Based on the lack of efficacy data regarding use of tricyclic antidepressants 
and MAO inhibitors in pediatric patients and because of the potential for life
threatening adverse effects associated with the usc of these drugs, many experts 
consider selective serotonin-reuptake inhibitors, including fluoxetine, the drugs 
of choice when antidepressant therapy is indicated for the treatment of major 
depressive disorder in children and adolescents. However, the US Food and 
Drug Administration (FDA) states that, while efficacy of fluoxet ine has been 
established in pediatric patients, efficacy of other newer antidepressants (i.e., 
c italopram, duloxetinc, escitalopram, fluvoxamine, mirtazapine, ne fazodonc, 
paroxetine, sertraline, venlafaxine) was not conclusively established in clinical 
trials in pediatric patients with major depressive disorder. In addition, FDA 
now warns that antidepressants increase the risk of suicidal thinking and be
havior {suicidality) in children and adolescents with major depressive disorder 
and other psychiatric disorders. (Sec Cautions: Pediatric Precautions.) FDA 
currently states that anyone considering using an antidepressant in a child or 
adolescent for any clinical use must balance the potential risk of thempy with 
the clinical need. (Sec Cautions: Precautions and Contraindications.) 

Gcrintric Considerations. The response to antidepressants in geriatric pa
tients is similar to that reported in younger adults, but depression in geriatric 
patients often is not recognized and is not tremed. In geriatric patients with 
major depressive disorder, selective serotonin-reuptakc inhibitors appear to be 
as effective as tricyclic antidepressants {e.g., amitriptyline) but may cause fewer 
overall adve rse effects than these other agents. Geriatric patients appear to be 
especially sensitive to anticholinergic (e.g., dry mouth, constipation, vision 
disturbance), cardiovascular, orthostatic hypotensive, and sedative effects of 
tricyclic antidepressants. The low incidence of anticholinergic effects associ
ated with fluoxetine compared with tricyclic antidepressants also is a potential 
advantage in geriatric patients, since such effects {e.g., constipation, dry mouth, 
confusion, memory impainnent) may be particularly troublesome in these pa
tients. Some clinicians state that selective serotonin-reuptuke inhibitors includ
ing ftuoxetine may be preferred for treating depression in geriatric patients in 
whom the orthostatic hypotension associated with many antidepressants (e.g., 
tricyclics) potentially may result in injuries {such as severe falls). However, 
despite the fewer cardiovascular and anticholinergic effects associated with 
selective serotonin-reuptake inhibitors, these drugs did not show any advantage 
over tricyclic antidepressants with regard to hip fracture in a case-control study. 
In addition, !here was little difference in !he rates of falls between nursing 
home residents receiving selective serotonin-reuptake inhibitors and those re
ceiving tricyclic antidepressants in a retrospective study. Therefore, all geriatric 
individuals receiving either type of antidepressant should be considered at in
creased risk of falls and appropriate measures should be taken. 
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Parients . d~mcntia of !he Alzheimer's rype (Al.zheimer's disease, pre- (STAR *D) level 2 trial, pUiienls wirh mnj?r d~press ive disorder who did not 
senl'le 1~111hdcmemia) ofir "' with depressive symptoms, such as respond 10 or could not lolemte therapy wllh cllalopmm (anolher SSRI) were 

or sent c en prcse r . • . b'[' . . d . d . 'lh d d 1 (" . d 1 ") b . depre. d mood, appelile lo . ·nsomniu, .augue, ITTI!a Illy, and agllauon. ran om1ze to receiVe e1 er exren e -re ease sustame -re ease upropron 
Most ~pcrtS recommend lha~pu:ie.nls with dementia of the Alzheimer's type or busp.irone therapy. in addilion to citalopram. Althou~h both exr~nded-release 
and depressive symptoms be constdered as candidates for pharmacotherapy bupropton and busprrone were found 10 produce Sl!llll~r remrsston rares, ex-
even if they fai l to mecr the criteria for a major depressive syndrome ... ~'he goals ten~ed-relcasc bupropion produced a greater ~ducuon m the number .and s~-
of such therapy ure to impr?ve mood, function~! status (e.g., cogm!lon), and ve.nty of symptoms and a lowe~ rate of drug d1scontmuunce than busprr?nc 111 
quality of life. Allhough pullents may present wllh depressed mood alone, the thts large-scale, effectiveness tnal. These results suggesl that augmentation of 
possibility of more exrensive depressive symptommology should be considered. SSRI therapy with exrendcd-release bupropion may be useful in some patients 
Therefore, patients should be monitored carefully for indices of major depres- wirh refractory depression. 
sion, suicidal ideation, and neurovegetative signs since safety measures (e.g., Auoxetine has been used safely for the management of depression in at 
hospitalization for suicidality) and more vigorous and aggressive therapy (e.g., least one patient with established susceptibility 10 malignant hyperthermia, sug-
relalively high dosages, multiple drug trials) may be needed in some patients. gesting that the drug may be useful in depressed patients susceptible to malig-

If pharmacotherapy is initiated for depressive symptoms in Alzheimer's nant hyperthermia and in whom tricyclics and MAO inhibitors arc potentially 
patients, most experts recommend selective seroronin-reuptake inhibitors such hazardous; however, additional experience is necessary to confirm this prelim-
as fluoxetine, citalopram, escitalopram, scrtruline, or paroxetine as first-line inary finding. 
therapy because of their favomble adverse effect profile in this population com- Because fluoxetine possesses anorectic and weight-reducing properties, 
pared with other currently available antidepressants (e.g., tricyclic untideprcs- some clinicians state !hat the drug may be preferred in obese patients and/or 
sants, MAO inhibitors). Although evidence of efficacy from controlled studies patients in whom the increase in appetite, carbohydrate craving, and weight 
currently is limited, the available evidence and experience with the use of gain associated with tricyclic antidepressant therapy may be undesirable (e.g., 
anlidepressants in patients with dementia of the Alzheimer's type and associ- potentially hazardous to the patient's health; result in possible discontinuance 
atcd depressive manifestations indicate that depressive symptoms (including of or noncompliance with therapy). However, the possibility that some patients 
depressive mood alone und with neurovegetative changes) in such patients are with concurrent eating disorders or !hose who may desire to lose weight may 
responsive to antidepressant therapy. In some patients, cognitive deficits may misuse nuoxetine for its anorectic and weight-reducing effects should be con-
partially or fully resolve during antidepressant therapy, but the extent of re· sidcred. (Sec Uses: Eating Disorders and also see Chronic Toxicity.) 
sponse will be limited to the degree of cognitive impairment that is directly • Obsessive-Compulsive Disorder Fluoxctinc is used in the treat-
related to depress1on. ment of obsessive-compulsive disorder in adults and pediatric patients 7 years 

Cardiovascular Considerations. 11tc relatively low incidence of adverse of age o.nd older when the obsessions or compulsions cause marked dislress, 
cardiovascular effects, including orthostatic hypotension and conduction dis- are time consuming, or interfere substantially with social or occupational func-
turbances, associaled with nuoxetine and other selective serotonin-reuptuke tioning. Obsessions are recurrent and persistent ideas, thoughts, impulses, or 
inhibitors max be advantageous in patients in whom cardiovascular effects images that, at some time during the disturbance, are experienced as intrusive 
associated with tricyclic antidepressants may be hazardous. However, most and inappropriate (i.e., "ego dystonic") and that cause marked anxiety or dis-
~li~ic_al studie~ of nuo.xetine forth~ management of dep.ression did no~ include tress bur that are not simply excessive worries about real-life problems. Com-
mdtvtdu~ls .wrth c.ardtovuscular d1sease. (e.g., those wtth u recc~t hJS!Ory of puis ions are repetitive, intentional behaviors (e.g., hand washing, ordering, 
myocardtal mfarctton or unstable heart d1scasc), and further expenence m such checking) or mental acts (e.g., praying, counting, repeating words silently) 
patients is necessary 10 confirm the reported relative lack of cardiotoxicity with performed in response to o.n obsession or according to rules that must be applied 
the drug. (See Cautions: Precautions and Cont:raindications.) rigidly (e.g., in a stereotyped fashion). Although the behaviors or acts nre aimed 

Sednlivc Conslderalions. Because nuoxetine und other selective serotonin- at preventing or reducing distreSs or prevenling some dreaded event or situa-
rcuptake inhibitors genem.lly arc less sedating than 'some olher antidepressants tion, !hey ei!her ure not connected in a realistic manner with what they are 
(e.g., tricyclics), some clinicians state !hut rhese drugs may be preferable in designed to neutralize or prevent or arc clearly excessive. At some time during 
patients who do not require the sedative effects associated with many amide- the course of the disturbance, the patient, if an adult, recognizes that the ob-
pressnnt agents; however, an antidepressant with more prominent sedative ef- sessions or compulsions arc excessive or unreasonable; children may not make 
fccts may be preferable in some patients (e.g., those with insomnia). such a recognition. 

Suicidal Risk Considerations. Suicide is a known risk of depression and . The efficacy of nu?xetin~ for the man~gemcnt of obsessivc-compuls.ive 
cenain other psychimric disorders, and these disorders themselves are the ?1sord~r has bee~ estabhshcd m sevem~ m~lttcenter, placebo-controlled stud1es: 
strongest prediclors of suicide. However, there has been a long-standing con- mclu?m~ 2 st~d1es of 13 weeks' duratton m adult~ and one stud.y of 13 wee~s 
cern that antidepressants may have a role in inducing worsening of depression dumtton m children and adoles~enls 7-17 years o.t age. Pat~ents m these s tud.res 
and the emergency of suicidal thinking and behavior (suicidality} in certain had modcmte to severe obscss1ve-compulsrve drso~der wuh average basehne 
patients during the early phases of treatment. FDA stales that antideprcsso.nts tot~! scores on the Yale_-Bro~n Obsess1ve-Compuls1ve Scale ~YBOCS~ of2:2,-
increased the risk of suicidality in short-term studies in children, adolescents, 26 m adults and 25-~6 m ch1ldre~ and adolescents (measured m the Chtldren s 
and young adults ( 18-24 years of age) with major depressive disorder and other Yale-Brown Obsessrvc'~ompuls rvc Sca!e [CY ~BOCS]). . . . 
psychiatric disorders. (Sec Cautions: Pediatric Precautions.} It currently is un- In 2 fixed-dose stud1es of 1.3 weeks . duratron, adul.rs rece~vmg tluox~unc 
known whether the suicidality risk extends ro longer-term antidepressant use ?osages of 20, 40 and 60 mg dmly expenen~~d substanually greater red~ctto~s 
(i.e., beyond several months); however, there is substantial evidence from pia- m the YBOCS total score tho.n those. receiVIng pla~cbo. Mean rcduct.tOns m 
cebo-controllcd maintenance trials in adults with major depressive disorder that total s~or~s on the YBOCS m flu?x~tme-treated pat tents were app!Ox1matcly 
antidepressants can delay the recurrence of depression. Because the risk of 4-6 u~1ts •.n onc.study an~ '!-9 unus m !he other study c?mpared ~v.tth a ~-unu 
suicidality in depressed patients may persist until substantial remission of de- reductton m pat tents receiVIng placebo. In these 2 ~t~d res, a posl11Ve ch~tcal 
pression occurs, appropriate moniloring and close observation of patients of all ~esponsc (much. or very muc~ Improved on , the Ch~1cal Glo~a! lmpresst?ns 
ages who ure receiving antidepressant therapy are recommended. (See Cau- Improvement scale). occurred !n 36-47 or I I .o ~f p~lle~ls recc1vmg lluoxetrne 
tions: Precautions and Contraindications.) or p~ace~. respectrv~ly. Wh1!c there was no md1cauon of a d~se-re~ponse 

D . 1 1 , 1 c ld 1 Fl . be . d . . d rc la11onsh1p for effectiveness m one study, a dose-response relattonshrp was 
. os1~g n cr:n ons c~utons. uoxe~m~ can. a mmtstcre . once observed in the other study, with numerically better responses in patients re-

wcck!Y us .~claycd-relcase capsules .for co~unur~g ma~agcment of. maJOr de- ceiving 40 or 60 mg of nuoxetine daily compared with !hose receiving 20 mg 
pr.ess1vc drso:der. Whethe~ the weekly rc~1men IS equtvalent lo da1ly th.erapy of the drug daily. No age- or gcndcr-rcla!cd differences in outcome were noted 
wuh conventt?nal prepa.rattons for preventmg relapse ~ns not be~n established. in either of these studies. 
In ~ double·b~~nd st.udy m adu~ts 1; ho responded to ~:u ly fluoxellne therapy for In another randomized, placebo-controlled study of 13 weeks • duration, 
m~Jor ?d~pres~~v~ dls<;>rde~, t~lc relapse ra.te. for conu~urng therapy Wtt~ fluox: children ~nd adolescents 1-! 7 years of age with o~scssivc-compulsil:c disorder 
~t ne _o mg o ventto~a ca~~ulcs admltlls ter:d datly, fluoxeune 90 mg de who received mean fluoxc!lne dosages of approxtmately 25 mg dUlly (range: 
layc~d-re~case. capsules ,rdmrnlstcrcd once weekly, or p lacebo was 26, 37, or 10-60 mg daily) demonstrated substantially greater reductions in the CY-
50 '0 • respecuvely. . . . BOCS total score than those receiving placebo. In !his study, a posilive clinical 

Otb~r Consldcrahon.s. Fluoxe~me has bee~ effcctt.ve for !he ~reat~ent of response (much or very much improved on the Clinical Global Impressions 
depressiOn 1.n adults wuh human tmmunodefic1e~cy v1ru~ (HIV) mfectton. In improvement scale} occurred in approximately 55-58 or 9-19% of patients 
one randomized, placeb?·~ontrollcd ~tudy, analys1s. of pu~tcnts wh~ ~ompleted receiving fluoxetine or placebo, respectively. In addition, 49% of paricnts who 
th~ study showed ~ stausucally ~·¥nrficant benefit tn pattents rcce rvr~g fluox- received fluoxetine were classified as responders (i.e., patients with a 40% or 
etme comp~red wuh !hose recetyt~g plac7bo: However, re~ults of tnle~t-.to· greater reduction in their CY -BOCS total score from baseline) compared with 
treat an.alysrs d1d not sh<;>w a stausttcally s rg~1ficant .~ncfit m those rcceiVt~g 25% of those who received placebo. Subgroup analyses on outcome did not 
the antidepressant, poss1bly because of a htgh attntton rule and substantml suggest any differential responsiveness on the basis of age or gender. 
placebo response. There was no evidence that !he degree of immunosuppres- Results from comparative studies to date suggest nuoxetinc and other se-
sion affccled the response to antidepressanl therapy. lectivc scrotonin-reuptake inhibitors (e.g., Ouvoxaminc, paroxetinc, scrtraline) 

Fluoxctine has been effective when used in combination with lithium in a are as effective or somewhat less effective than clomipramine in the manage-
limited number of patients with refmctory depression who had not responded ment of obsessive-compulsive disorde r. In a pooled analysis of separate short· 
lo prior lhcrupy (including tricyclic antidepressants o.nd MAO inhibitors ad- term (10-13 weeks) studies comparing clomipramine, fluoxct ine, Ouvoxamine, 
ministered alone or in combination with lithium), suggesting that lithium may or scrtruline with placebo, clomipramine was calculaled as being more effect ive 
potentiale the antidepressant activity of fluoxetine. (See Drug lnleractions: (as determined by measures on the YBOC scale) than selective serotonin-rcup-
Lithium.} In the Sequenced Treatment Alternatives to Relieve Depression take inhibitors, although all drugs were superior to placebo. 
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Fluoxe llne 

Many clinicians consider a selective scrotonin-reuptake inhibitor (e.g., 
Huoxetine, fiuvoxamine, paroxetine, sertraline) or clomipramine to be the drugs 
of choice for the phannacologic treatment of obsessive-compulsive disorder. 
The decision whether to initiate therapy with a selective serotonin-reuptake 
inhibitor or clomipramine often is made based on the adverse effect profile of 
these drugs. For example, some clinicians prefer clomipramine in patients who 
may not tolerate the adverse effect profile of selective serotonin-reuptake in
hibitors (nausea, headache, overstimulation, sleep disturbances) while selective 
seroiOnin-reuptake inhibitors may be useful alternatives in patients unable to 
tolerate the adverse effects associated with clomipramine therapy (anticholin
ergic effects, cardiovascular effects, sedation). Consideration of individual pa
tient characteristics (age, concurrent medical conditions). pharmacokinetics of 
the drug, potential drug interactions, and cost of therapy may also influence 
decisions regarding use of selective serotonin-reuptake inhibitors or clomip
ramine as fi rst-line therapy in patients with obsessive-compulsive disorder. Al
though not clearly established, it has been suggested that the mechanism of 
action of fiuoxetine and other drugs (e.g .. clomipramine) used in the manage
ment of obsessive-compulsive disorder may be related to their serotonergic 
activity. 

Other Disorders with an Obsessive-Compulsive Component 
Experience in a limited number of patients suggests that Huoxetine also reduces 
obsessive-compulsive symptoms associated with Tourette's disordert (Gilles 
de Ia Tourette's syndrome); however, the drug did not appear to be effective 
in suppressing motor and vocal tics associated with the condition. 

Trichotillomaniat (an urge to pull out one's hair) has some features in 
common with those of obsessive-compulsive disorder and some studies have 
suggested that antiobsessional agents such as selective serotonin-reuptakc in
hibitors and clomipramine may be useful in treating this condition. Successful 
treatment with Huoxetinc has been reported in some patients with trichotillo
mania, including in 2 short-term, open studies in which dosages of up to 80 
mg daily were given. However, fiuoxetine's efficacy in the management of this 
disorder was not dcmonstr.ned in 2 double-blind, placebo-controlled, crossover 
studies. In addition, behavioral thempy was found to be more effective than 
fiuoxetine in treating trichotillomania in a short-term, controlled study. Further 
studies arc needed to more clearly determine the role of fiuoxetine and other 
serotonin-reuptnke blockers in the management of this condition. 

• Premenstrual Dysphoric Disorder Fluoxetine is used in the treat
ment of premenstrual dysphoric disorder (previously late luteal phase dysphoric 
disorder). DSM-IV criteria for premenstrual dysphoric disorder (PMDD) re
quire that in most menstrual cycles of the previous year at least 5 of the fol
lowing II symptoms must have been present for most of the time during the 
last week of the luteal phase (with at least one of the symptoms being the firs t 
4 listed): marked depressed mood, feelings of hopelessness, or self-deprecating 
thoughts; marked anxiety, tension, feelings of being "keyed up" or on "edge"; 
marked :.ffective lability (e.g., feeling suddenly sad or tearful or increased 
sensitivity to rejection); persistent and marked anger or irritability or increased 
interpcrson:.l conHicts; decreased interest in usual activities (e.g., work, school, 
friends, hobbies); a subjective sense of difficulty in concenlrnting; lethargy, 
easy fatigability, or marked lack of energy; marked change in appetite, over
eating, or specific food cravings; hypersomnia or insomnia; a subjective sense 
of being overwhelmed or out of control; and other physical symptoms, such as 
breast tenderness or swelling, headaches, joint or muscle pain, a sensation of 
"bloating" or weight gain. Such symptoms should begin to remit within a few 
days of the onset of menses (follicular phase) and are always absent in the 
week following menses. The presence of this cyclical pan em of symptoms must 
be confirmed by at least 2 consecutive months of prospective daily symptom 
rntings. PMDD should be distinguished from the more common premenstrual 
syndrome (PMS) by prospective daily ratings and the strict criteria lis ted above. 

There is some evidence that serotonergic agents (e.g., fiuoxetine, paroxe
tine) have greater effi cacy compared with non-scrotonergic agents (e.g., bup
ropion, maprotiline) in relieving the physical and/or emotional symptoms of 
PMDD. In published studies, the response rates to nuoxetine therapy in women 
with PMDD appear to be similar to those described in patients with depression, 
panic disorder, and obsessive-compulsive disorder. However, unlike the onset 
of action of fiuoxet ine in other psychiatric conditions (6-8 weeks), some cli
nicians have observed a rapid onset of response to fiuoxetine (approximately 
2-4 weeks) in women with PMDD, suggesting that the mechanism of action 
of these agents in PMDD is not mediated by the drug's antidepressant or anti
obsessive effects. In addition, use of nuoxctinc in the treatment ofPMDD does 
not appear to produce the sustained remission typically seen in the treatment 
of major depressive disorder. PMDD symptoms recur soon after discontinuance 
of fiuoxctine therapy (e.g., within 2 menstrual cycles), even in women who 
have received the drug for more than I year. It has been suggested that a past 
history of major depression may be associated with a partial or absent response 
to lower dosages of nuoxctine therapy. Because patients on oral contmccptives 
were excluded from most clinical studies to date, efficacy of nuoxetine used 
in conjunction with oral contraceptives for the treatment of PMDD has not 
been determined. 

The efficacy of fiuoxetine for the management of PMDD has been estab
lished in 3 randomized, placebo-controlled (I intermittent- and 2 continuous
dosing) studies of 3 or 6 months' duration in adult women who met DSM-III
R or DSM-IV criteria for PMDD. One study involved over 300 women (20--
40 years of age) who were randomized to receive either nuoxctinc (at fixed 
dosages of 20 or 60 mg daily) or placebo continuously throughout the full 
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menstrual cycle, beginning on the first day of their cycle. In this study, fixed 
doses of Huoxetinc were shown to be substantially more effective than placebo 
in decreasing the mean total of 3 visual analog scale scores (tension, irritability, 
dysphoria); total scores decreased by 36-39% on 20 or 60 mg of nuoxetinc 
and 7% on placebo. However, marked (greater than 50% reduction from base
line) improvement in total luteal phase visual analog scale scores occurred only 
in 18% of patients receiving 60 mg of fluoxctine and in 6 or 4% of those 
receiving 20 mg of Huoxetine or placebo, respectively. Fluoxetine therapy ap
peared to be well tolerated in patients receiving dosages of 20 mg daily, but 
approximately 33% of women receiving 60 mg daily discontinued the drug 
because of adverse reactions and 86% of those receiving this dosage who re
mained in the study reported one or more adverse effects attributable to the 
drug. 

In a second double-blind, placebo-controlled, crossover study, women with 
PMDD who received Hexible doses of fiuoxetine (20-60 mg daily; mean dos
age of 27 mg daily) throughout the menstrual cycle for a total of 3 cycles had 
an average visual analog scale total score (follicular to luteal phase increase) 
that was 3.8 times lower than that of patients receiving placebo. However, 
results of another double-blind, parallel study indicated that the response rate 
in women receiving fluoxetine 20 mg daily or bupropion 300 mg daily contin
uously for 2 cycles was not substantially superior to placebo on the clinical 
global impressions scale. 

The efficacy of intermittent dosing (defined as initiation of daily dosage 14 
days prior to the anticipated onset of menstruation and continuing through the 
first full day of menses) was established in a double-blind, parallel group study 
of 3 months' duration. In this study, women receiving intermittent dosing of 
20 mg daily dosages of fiuoxetine had substantially greater improvements on 
the Daily Record of Severity of Problems, a patient-rated instrument that mir
rors the diagnostic criteria for PMDD as identified in the DSM-IV, than those 
receiving placebo. Further studies are needed to evaluate the comparative ef
ficacy of continuous and intermittent dosing regimens. 

• Eating Disorders Fluoxetine is used in the treatment of bulimia ncrv
osa; the drug also has been used in a limited number of patients with other 
eating disorders (e.g., anorexia nervosa). 

Although DSM-IV criteria provide guidelines for establishing a diagnosis 
of a specific eating disorder, the symptoms frequently occur along a continuum 
between those of anorexia nervosa and bulimia nervosa. The primary features 
in both anorexia nervosa ,and bulimia nervosa arc weight preoccupation and 
excessive self-evaluation (i.e., disturbed perception) of body weight and shape, 
and many patients exhibit a mixture of both anorexic and bulimic behaviors. 

The American Psychiatric Association (APA) states that psychiatric man
agement forms the foundation of treatment for patients with eating disorders 
and should be instituted for all patients in combination with other specific 
treatment modalities (e.g., nutritional rehabilitation and pharmacotherapy). Be
cause patients with eating disorders often exhibit comorbid conditions and/or 
associated psychiatric features that may compromise clinical outcome. treat
ment programs should identify and address all comorbid conditions before 
initiating therapy. Clinicians should recognize that patients with concurrent 
diabetes mellitus often underdose their insulin in order to lose weight, and that 
pregnant patients with disturbed eating behaviors (e.g., inadequate nutritional 
intake, binge eating, purging, abuse of teratogenic medications) may be at high 
risk for fetal or maternal complications. Results from several studies indicate 
that patients with associated psychiatric features such as substance abuse/de
pendence or personality disorder may require longer-term therapy than those 
without these comorbid conditions. Although the presence of depression at 
initial presentation has no predictive value for treatment outcome, many cli
nicians suggest that severe depression can impair the patient's involvement in 
and/or response to psychotherapy, and such patients should receive initial phar
macologic therapy to improve mood symptoms. 

Bulimia Nervosa Fluoxetine is used in the management of binge-eat
ing and self-induced vomiting behaviors in patients with moderate to severe 
bulimia nervosa (e.g., at least 3 bulimic episodes per week for 6 months). 

According to DSM-JV, bulimia nervosa is characterized by recurrent epi
sodes of binge eating and recurrent inappropriate compensatory behaviors to 
prevent weight gain (e.g., self-induced vomiting; misuse of lqxatives, diuretics, 
enemas, or other medications; fasting; excessive exercise) and binge eating and 
compensatory behaviors both occur at least twice a week for 3 months. 

Treatment strategies for bulimia nervosa include psychosocial interven
tions, nutritional counseling and rehabilitation, and pharmacotherapy. The pri
mary goals in treating bulimia nervosa are to reduce binge eating and purging. 
Although antidepressants initially were used only in bulimic patients who were 
clinically depressed, evidence from recent studies indicates that nondcpresscd 
patients also respond to these agents, and that the presence of depression is not 
predictive of therapeutic response. Therefore, antidepressants-are included as 
one component of initial treatment regimens for patienLs with bulimia nervosa. 
Because selective serotonin-reuptake inhibitors have a more favornble adverse 
effects profile, these drugs usually are preferred and may be especially useful 
for patients with symptoms of depression, anxiety, obsessions, or certain im
pulse disorder symptoms or for those who previously failed to achieve optimal 
response to psychosocial therapy. Other antidepressants also may be used to 
reduce the symptoms of binge eating and purging and help prevent relapse. 
However, the APA cautions against the use of tricyclic antidepressants in pa
tients who arc suicidal and cautions against use of MAO inhibitors in those 
with chaotic binge eating and purging. 
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The APA states that in patients who fail to respond to initial antidepressant 
therapy, it may be necessary to assess whether the patient has taken the drug 
shortly before vomiting or to determine whether effective drug concentrations 
have been achieved. Although only limited data are available regarding use of 
antidepressants for maintenance therapy, there appears to be a high rate of 
relapse during the treatment phase and an even higher rate following discon
tinuance of therapy. However, limited data indicate that the rate of relapse 
appears to correlate with the time at which drug therapy is initiated. In one 
small, open-label study, patients who received drug treatment within 13 weeks 
of diagnosis were more likely to exhibit sustained recovery during the first year 
than those who did not receive pharmacotherapy. Furthermore, continuing cog
nitive behavior therapy following discontinuance of drug therapy appears to 
prevent relapse in patients with bulimia nervosa. Additional study is needed to 
determine the effecL~ of sequential use of psychotherapy and pharmacotherapy 
in the treatment of bulimia nervosa. 

The efficacy of fluoxetine for the management of bulimia nervosa has been 
established in several multicenter, placebo-controlled studies, including 2 stud
ies of 8 weeks' duration (using fluoxetine dosages of 20 or 60 mg daily) and 
one study of 16 weeks' duration (using fluoxetine dosages of 60 mg once daily) 
in patients with moderate to severe bulimia nervosa with median binge eating 
and self-induced vomiting of7-IO and 5- 9 times a week, respectively.ln these 
studies, tluoxetine given in dosages of 60 mg daily (but nOt in dosages of 20 
mg daily) was substantially more effective than placebo in reducing the number 
of binge-eating and self-induced vomiting episodes weekly. l11e superiority of 
fluoxetine compared with placebo was evident as early as within I week of 
therapy and persisted throughout each study period. The drug-related reduction 
in bulimic episodes appeared to be independent of baseline depression as as
sessed by the Hamilton Depression Rating Scale. The beneficial effect of fluox
etine therapy (compared with placebo), as measured by median reductions in 
the frequency of bulimic behaviors at the end of therapy compared with base
line, ranged from 1- 2 and 2-4 episodes per week for binge eating and self
induced vomiting, respectively. The magnitude of clinical effect was related to 
baseline frequency of bulimic behaviors s ince greater reductions in such be
haviors were observed in patients w'ith higher baseline frequencies. Although 
binge eating and purging resolved completely in some patients who received 
fl uoxetine thempy, the majority of ftuoxetine-treated patients only experienced 
a pa{tial reduction in the frequency of bulimic behaviors. 

In un uncontrolled study in patients with bulimia nervosa, fluoxetine sub
stantially reduced tlie frequency of binge eating and self-induced vomiting but 
did not affect bodily dissatisfaction in patients receiving 60-80 mg of the drug 
for 4 weeks; in several patients, therapeutic effects of the drug appeared to be 
maintained during chronic therapy. In another, uncontrolled study, ftuo11:etine 
reduced the frequency of binge eating and self-induced vomiting in several 
patients with bulimia nervosa who were unresponsive to previous therapy with 
imipramine. The drug also reportedly improved bulimic symptoms, e11:panded 
food preferences, and resulted in weight gain in one underweight patient with 
anorexia nervosa and bulimia who \Vas unresponsive to or unable to tolerate 
previous therapy for her eating disorder (including tricyclic antidepressants, 
monoamine oxidase inhibitors, bupropion, nomifensine, or lithium). In addi
tion, fluoxetine used in combination with lithium was effective in improving 
bulimic symptoms in a patient with major depression and bulimia who was 
unresponsive to prior therapy. 

The efficacy of fluoxetine for long-term use in the treatment of bulimia 
ncrvosa has been cstnblished in a placebo-controlled study of up to 52 weeks' 
duration in patients who responded to an initial single-blind, 8-wce~ acute 
treatment phase with fluoxetine 60 mg daily for bulimia nervosa. In this study, 
fluoxctine decreased the likelihood of relapse and improved the clinical out
come. However, symptoms of bulimia gradually worsened over time in patients 
in both the fluoxetine and placebo groups in this study, suggesting that fluox
etine alone may not be an adequate maintenance treatment after acute response 
in some patients with bulimia nervosa. Additional management strategies, such 
as psychotherapy, may be required to augment or to sustain initia l improvement 
in this condition. 

Pending further accumulation of data, most clinicians recommend that an
tidepressant therapy, including fluoxetine, be continued for at least 6-12 
months in patients with bulimia nervosa before attempting to discontinue ther
apy. If fluoxetine is used for extended periods, the need for continued therapy 
with the drug should be reassessed periodically. 

Anorexia Nervosa Fluoxetine has been used in a limited number of 
patients with anorexia nervosat. According to DSM-IV, anorexia nervosu is 
charul:terized by refusal to maintain body weight at or above a minimally nor
mal weight for age and he ight (e.g., weight Joss leading to maintenance of body 
weight less than 85% of that expected or failure to make expected weight gain 
during periods of growth, leading to body weight less than 85% of that ex
pected); intense fear of gaining weight or becoming fat (even though under
weight); dis turbance in the perception of body weight and shape, undue influ
ence of body weight or shape on self-evaluation, or denial of the seriousness 
of the current low body weight; and amenorrhea in postmcnarcheal females 
(i.e., absence of at least 3 consecutive menstrual cycles). Patients with anorexia 
ncrvosa often exhibit depressive (e.g., depressed mood, social withdrawal, ir
ritability, insomnia, and diminished interest in sex) and obsessive-compulsive 
symptoms that may be associated with or exacerbated by undernutrition. 

l11e APA recommends that a program of nutritional rehabilitation, includ
ing vitamin (e.g., potassium and phosphorus) supplementation, be established 
for all patients who are significantly underweight: The APA states that phar-
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macologic measures (e.g., antidepressants) may be considered in patients with 
anorexia nervosa to maintain weight and normal eating behaviors; to treat psy
chiatric symptoms associated with the disorder (e.g., depression, anxiety, or 
obsessive-compulsive symptoms); and to prevent relapse. However, such ther
apy should not be used as the sole or primary treatment for anorexia nervosa. 
Because associated psychiatric symptoms of anorexia nervosa (e.g., depression) 
often improve with weight gain, the APA states that the decision to initiate 
antidepressant therapy should be deferred until weight gain has been restored, 
and that the choice of an antidepressant agent depends on the remaining symp
toms. According to the APA, selective serotonin-reuptake inhibitors commonly 
are considered in patients with anorexia nervosa whose depressive, obsessive, 
or compulsive symptoms persist in spite of or in the absence of weight gain. 

Although there are few well-controlled, clinical studies of antidepressants 
for the treatment of anorexia nervosa, data from one study indicate that weight
restored patients with anore11:ia nervosa who received tluoxetine (40 mg daily) 
after hospital discharge had less weight loss, depression, and fewer rehospital
izations for anorexia nervosu during the subsequent year than those who re
ceived placebo. However, it should be noted that fluoxetinc has been misused 
for its anorectic and weight-reducing effects in a patient with a history of 
chronic depression, anorexia nervosa, and laxative abuse who was receiving 
the drug for the treatment of depression; therefore, the misuse potential of 
fluoxetine in depressed patients with concurrent eating disorders or in other 
patients who may desire to lose weight should be considered. (See Chronic 
Toxicity.) 

• Panic Disorder Fluoxetine is us~d in the treatment of panic disorder 
with or without agoraphobia. Panic disorder is characterized by the occurrence 
of unexpected panic attacks :md associated concern about having additional 
attacks, worry about the implications or consequences of the attacks, and/or a 
clinically important change in behavior related 10 the attacks. 

According to DSM-IV, panic disorder is characterized by recurrent unex
pected panic attacks, which consist of a discrete period of intense fear or dis
comfort in which 4 (or more) of the following symptoms develop abruptly and 
reach a peak within 10 minutes: palpitations, pounding heart, or accelerated 
heart rate; sweating; trembling or shaking; sensations of shortness of breath or 
smothering; feeling of choking; chest pain or discomfort; nausea or abdominal 
distress; feeling dizzy, unsteady, lightheaded, or faint; derealization (feelings 
of unreality) or depersonalization (being detached from oneself); fear of losing 
control; fear of dying; paresthcsias (numbness or tingling sensations); and chills 
or hot flushes. 

The efficacy of fluoxetine for the management of panic disorder with or 
without agoraphobia has been established by 2 randomized, double-blind, pla
cebo-controlled studies in adult outpatients who met DSM-IV criteria for panic 
disorder with or without agoraphobia. These studies were of 12 weeks' duration 
and used a flexible dosing schedule. Fluoxetine therapy in both studies was 
initiated in a dosage of I 0 mg daily for the first week and then the dosage was 
escalated to 20-60 mg daily depending on clinical response and tolerability. In 
these s tudies, 42-62% of patients receiving fluoxetine were free from panic 
attacks at week 12 compared with 28-44% of those receiving placebo. The 
mean fluoxetine dosage in one of these studies was approximately 30 mg daily. 

The optimum duration of fluoxctine therapy required to prevent recurrence 
of panic disorder has not been established to date. The manufacturer states that 
the efficacy of fluoxetine for long-term use (i.e., longer than 12 weeks) has not 
been demonstrated in controlled studies. However, in a I 0-week, placebo-con
trolled, fixed-dose s tudy, patients responding to tluoxetine 10 or 20 mg daily 
were randomized to receive continued therapy with their previous fluoxetine 
dosage or placebo during a 6-month continuation phase. The patients who 
received an additional 6 months of tluoxetine therapy in this study demon
strated continued clinical improvement.. l11e manufacturer and some clinicians 
state that panic disorder is a chronic condition and requires several months or 
longer of sustained therapy. Therefore, it is reasonable to continue therapy in 
responding Pl\tients. The manufacturer recommends, however, that patients be 
reassessed periodically to determine the need for continued therapy. 

Panic disorder can be treated with cognitive and behavioral psychotherapy 
and/or pharmacologic thempy. There arc several classes of drugs that appear 
to be effective in the pharmacologic management of panic disorder, including 
tricyclic antidepressants (e.g., imipramine, clomipramine), monamine o11:idase 
(MAO) inhibitors (e.g., phenelzine), selective serotonin-reuptake inhibitors, 
and benzodiazepines (e.g., alprazolam, clonazepam). When choosing among 
the available drugs, clinicians should consider their acceptance and tolerability 
by patients; their ability to reduce or eliminate panic attacks, reduce clinically 
important anxiety and disability secondary to phobic avoidance, and ameliorate 
other common comorbid conditions (such as depression); and their ability to 
prevent relapse during long-term therapy. Because of their better tolerability 
when compared with other agents (such as the tricyclic antidepressants ·and 
benzodiazepines), the lack of physical dependence problems commonly asso
ciated with benzodiazepines, and efficacy in panic disorder with comorbid con
ditions (e.g., depression, other anxiety disorders such as obsessive-compulsive 
disorder, alcoholism), many clinicians prefer selective serotonin-reuptake in
hibitors as first-line thempy in the management of panic disorder. If selective 
serotonin-reuptake inhibitor therapy is ineffective or is not tolerated, use of a 
tricyclic antidepressant or a benzodiazepine is recommended. 

• Bipolar Disorder Fluoxetine has been used for the short-term treat
ment of acute depressive episodest in a limited number of patients with bipolar 
dcpressiont (bipolar disorder, depressed). In one poorly controlled study, tluox-
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etinc was more effective than imipramine, and each drug was more effective 
than placebo in the management of depression in patients with bipolar disorder; 
lluoxetine appeared to be particularly effective in reducing anxiety and somatic 
symptoms in these patients. However, because the drug has been reported to 
cause manic reactions in some patients, the possibility thm hypomanic or manic 
attacks may be precipitated in patients with bipolar disorder must be consid
ered. In addition, some experts have reported an association between usc of 
antidepressants and the development of rapid cycling and mixed affective states 
in patients with bipolar disorder, suggesting that such use may worsen the 
ovcrJII course of bipolar disorder in these patients. Consequently, the American 
Psychiatric Association (APA) docs not recommend use of antidepressant mon
otherupy in patients with bipolar disorder. Initiation or optimization of dosages 
of maintenance agent~ (i.e., lithium, lamotrigine) are considered first-line ther
apies for the management of acute episodes of depression in patients with 
bipolar disorder. While the addition of either lamotrigine, bupropion, or pa
roxetinc currently is recommended as the next step for patients who fail to 
respond to optimum dosages of maintenance agents, the APA states that other 
selective serotonin-reuptake inhibitors (e.g., lluoxetinc) can be used as an al
ternative to these agents. For further information on the management of bipolar 
disorder, see Uses: Bipolar Disorder, in Lithium Salts 28:28. 

Fluoxetinc also is used in combination with olanzapine for the treatment 
of acute depressive episodes in patients with bipolar disorder. In 2 randomized, 
double-blind studies of 8 weeks' duration comparing a fixed combination of 
lluoxctine and olanzapine (Symbyax") with olanzapine monotherapy and pla
cebo, the fixed combination (flexible daily dosages of 6 mg olanzapine and 25 
or 50 mg of lluoxetine or of 12 mg of olanzapine and 50 mg of nuoxetine) was 
more effective than olanzapine monotherapy (5-20 mg daily) or placebo in 
improvement in depressive symptoms as assessed by the Montgomery-Asberg 
Depression Rating Scale (MADRS). Although the manufacturer states that ef
ficacy beyond 8 weeks' duration remains to be established, patients have re
ceived the fixed combination for up to 24 weeks in clinical trials. Clinicians 
who elect to extend thempy beyond 8 weeks should reevaluate the risks and 
benefits of continued therapy periodically. 

• Obesity Fluoxetine has been used in a limited number of patients for 
the short-tem1 management of exogenous obesityt. In a controlled study, obese 
(i.e., more than 20% overweight), nondepressed individuals receiving lluoxe
tine (average dosage: 64.9 mg daily}, benzphetamine hydrochloride (average 
dosage: 97 mg daily), or placebo concurrently with reduced food intake and 
increased exercise for 8 weeks lost an average of about 4.8, 4, and 1.7 kg, 
respectively. Fluoxetine-treatcd patients who usually experienced carbohydrate 
cravings reportedly lost more weight during this study than those who did not 
experience such cravings. (Sec Pharmacology: Effects on Appetite and Body 
Weight.) 

In a study evaluating the safety of lluoxetine therapy in the management 
of exogenous obesity, the drug was generally well tolerated. The adverse effect 
profile of the drug in nondepressed obese patients appeared to differ somewhat 
from that in depressed patients receiving similar dosages of the drug; obese 
patients reportedly had a higher incidence of fatigue and a lower incidence of 
nausea, anxiety, and tremor. Unlike amphetamines, the potential for addiction 
to or abuse of lluoxetine appears to be minimal (see Chronic Toxicity), and 
tolerance to the drug's anorectic and weight-reducing effects has not been re
poned to date following short-term administration. However, long-term studies 
are necessary to fu lly determine whether tolerance develops during chronic 
nuoxetine therapy and to fully establish the relative efficacy and safety of 
fluoxetine in the management of exogenous obesity. 

• Cataplexy Fluoxetine has been used for the symptomatic management 
of cataplexyt in a limited number of patients with cataplexy and associated 
narcolepsy. In one study. the drug appeared to be as effective as clomipramine 
in reducing the number of cataplexy attacks in patients concurrently receiving 
CNS stimulants (e.g., dextroamphetamine) for the symptomatic management 
of associated narcolepsy. 

• Alcohol Dependence Like some other selective serotonin-reuptakc 
inhibitors (e.g., citalopram, zimcldine [not commercially available in the US]), 
fluoxetine has been used in the management of alcohol dependencet. However, 
studies of selective serotonin-reuptake inhibitors have generally shown modest 
effects on alcohol consumption. In a limited number of early-stage problem 
drinkers (who drank an average of about 8 drinks daily prior to therapy), al
cohol consumption was reduced by ;m average of 17% in patients receiving 60 
mg of lluoxetine daily; however, response showed considerable interindividual 
variability, and alcohol consumption was not altered substantially in problem 
drinkers receiving 40 mg of the drug daily. It has been suggested that the 
clinical effects of selective scrotonin-rcuptakc inhibitors in the management of 
alcohol dependence may only be transient. In patients with mild to moderate 
alcohol dependence, alcohol consumption is substantially decreased for only 
the first 1--4 weeks of tluoxetine therapy or first 12 weeks of citalopram therapy. 
Additional study is required tu fully detcm1ine the safety and efficacy of lluox
etine in the management of alcohol dependence. (See Pharmacology: Effects 
on Alcohol Intake and also sec Drug Interactions: Alcohol.) 

• Myoclonus Fluoxetinc has been used fo r the management of intention 
myoclonust, including postanoxic action myoclonust and progressive action 
myoclonust. in a limited number of patients. Although Huoxetine alone was 
not effective in improving myoclonus, speech abnormalities, gait abnormalities, 
or overall performance on neurological examination in such patients, the drug 
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did appear to potentiate the ther..tpeutic effects of combined oxitriptan (1-5-
hydroxytryptophan, l-5HTP) and carbidopa therapy in some patients. In addi
tion, fluoxetine reportedly reduced the dosage requirement of oxitriptan and 
the incidence of adverse GI effects (e.g., diarrhea, abdominal cramps) associ
ated with such therapy. Fluoxct.ine used in combination with oxitriptan also 
has exhibited antimyoclonic activity in animals. (Sec Pharmacology: Other 
Effects.} However, because toxic effects have been reported in some patients 
concurrently receiving fluoxctine and tryptophan, a scrotonergic agent that is 
structurally similar to oxitriptun (see Tryptophan and Other Serotonin Precur
sors under Drug Interactions: Drugs Associated with Serotonin Syndrome), 
further study and experience are needed to fully determine the safety and ef
ficacy of combined therapy with fl uoxctine and oxitriptan-carbidopa in the 
management of intention myoclonus. 

• Premature Ejaculation Like some other serotonin-rcuptake inhibi
tors, Auoxctine has been used with some success in the treatment of premature 
ejaculationt. In a placebo-controlled study, lluoxetine produced substantial im
provements compared with placebo in time to ejaculation and was well toler
ated in most patients. However, in a comparative study, patients receiving either 
clomipramine or sertraline reported a greater increase in mean intravaginal 
ejaculation lmcncy time and a greater patient sexual satisfaction rating than 
those receiving either tluoxetine or placebo. Although the mechanism of action 
of selective serotonin-reuptake inhibitors in delaying ejaculation is unclear, it 
has been suggested that these drugs may be particularly useful in patients who 
fail or refuse behavioral or psychotherupeutic treatment or when partners are 
unwilling to cooperate with such therapy. 

Dosage and Administration 

• Administration Fluoxetine hydrochloride is administered orally with
out regard to meals. 

Fluoxetine hydrochloride conventional capsules, tablets, and solution are 
administered once or twice daily; the delayed-release capsules are administered 
once weekly. For the initial management of depression, obsessive-compulsive 
disorder, premenstrual dysphoric disorder, or bulimia nervosa, the drug gen
erally is administered once daily in the morning. If the dosage exceeds 20 mg 
daily, the manufacturer and some clinicians state that fluoxctine should be 
administered in 2 divided doses daily (preferably in the morning and at noon). 
However, limited evidence suggests that no clinically important differences in 
either the efficacy or incidence of adverse effects exist with once-daily (in the 
morning) versus twice-daily (in the morning and at noon) administration of the 
drug. If sedation occurs during fluoxctine therapy, administering the second 
dose at bedtime mther than at noon may be useful. Because lluoxetinc and its 
active metabolites have relatively long half-l ives, the drug has been adminis
tered less frequently than once daily (e.g., every 2-7 days), particularly during 
maintenance therapy. Fluoxetine delayed-release capsules are administered 
once weekly as maintenance therapy in the management of major depressive 
disorder in patients who have responded to daily administration of the drug. 
Some clinicians have suggested that conventional fluoxetine preparations ad
ministered less frequently than once daily (i.e., three 20-mg capsules once 
weekly) may also be effective as maintenance therapy in the management of 
major depressive disorder, but such dosing regimens should be considered in
vestigational at this time and require additional study to confirm their safety 
and efficacy. 

Because of the prolonged elimination of lluoxetinc and its active metabolite 
from the body, missing a dose of the drug once steady-state concentmtions 
have been achieved is unlikely to result in substantial alterations in plasma 
lluoxetine or nornuoxctine concentrations. 

• Dosage Dosage of lluoxctine hydrochloride is expressed in tenus of 
lluoxetine. 

In tilrJting dosage of or discontinuing lluoxetine thempy, the prolonged 
elimination half-life of lluoxetine and nortluoxetine should be considered. Sev
eral weeks will be required before the fu ll effect of such alterations is realized. 

Withdrawal symptoms, including dysphoric mood, irritability, agitation, 
dizziness, anxiety, confusion, headache, lethargy, emotional lability, insomnia, 
hypomania, and sensory disturbances (e.g., paresthesias such as electric shock 
sensations), have been reported following discontinuance of fluoxetine and 
other selective serotonin-rcuptake inhibitors, particularly upon abrupt discon
tinuance. While these events arc generally self-limiting, there have been reports 
of serious discontinuance symptoms. If lluoxeLine is to be discontinued, the 
manufacturer recommends that the dosage be tapered gradually and the patient 
closely monitored for these manifestations. Abrupt discontinuance should be 
avoided whenever possible. If intolerable symptoms occur following a decrease 
in the dose or upon discontinuance of therapy. lluoxetine therapy may be rein
stituted at the previously prescribed dosage. Subsequently, the cljnician may 
continue decreasing the do5!! but at a more gradual rate. Plasma concentrations 
of lluoxetine and norlluoxctinc (the principal metabolite) decline gradually after 
cessation of therapy, which may minimize the risk of withdrawal symptoms. 

Patients receiving lluoxetinc should be monitored for possible worsening 
of depression, suicidality, or unusual changes in behavior, especially at the 
beginning of therapy or during periods of dosage adjustment. (Sec Cautions: 
Precautions and Contraindications.) 

Major Depressive Disorder Adult Dosuge. For the management of 
major depression, the recommended initial dosage of lluoxetine in adults is 20 
mg daily. However, some clinicians suggest that nuoxetine therapy be initiated 
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wilh lower dosages (e.g., 5 mg daily or 20 mg every 2 or 3 days). Allhough lh:ll Huoxeline dosage should no! exceed 80 mg daily. Like fluoxel ine 's anli-
symplomalic relief may be apparenl wilhin !he firs! 1-3 weeks of Huoxetine deprcssanl effecl, !he fulllherapeulic effecl of !he drug in paticnls wilh obses-
lherapy, oplimum nmidcpressanl effecl usually requires al least 4 weeks or sive-compulsive disorder may be delayed until 5 weeks of fluoxeline therapy 
more of 1herapy with !he drug. If insufficienl clinical improvemenl is apparenl or longer. 
afler several weeks of fluoxeline lherapy at 20 mg daily, an increase in dosage Pediatric Dosage. For !he managemem of obsessive-compulsive disorder, 
may be considered. Efficacy of ftuoxeline for major depression was demon- the recommended initial dosage of fluoxeline in children and adolescenls 7- 17 
slrated in clinicallrials employing 10-80 mg daily. Studies comparing fluox- years of age is 10 mg once daily. In adolescents and higher weight children, 
cline 20, 40, and 60 mg daily lo placebo indicate that a dosage of 20 mg daily !he dosage should be increased 10 20 mg daily afler 2 weeks; addilional dosage 
is sufficienl 10 oblain a satisfactory response in most adulls with major de- increases may be considered after several more weeks if insufficienl clinical 
pression. Fluoxeline dosages up lo 80 mg daily have been adminislered in some improvemenl is observed. In lower weigh! children, dosage increases may be 
palients, and dosages as low as 5 mg daily may be effective in some palients considered af1er several weeks if insufficient clinical improvement is observed. 
wilh depression. In addition, in a study in moderately depressed palienls, in- The manufaclurcr recommends t1uoxe1inc dosages of 20-60 mg daily for ad-
creasing !he dosage of fluoxetine from 20 mg lo 40 or 60 mg daily did no! olescents and higher weigh! children and fluoxeline dosages of 20-30 mg daily 
result in subslanlial improvement in depression but was associated wilh an for lower weight children for the 1reatmcn1 of obsessive-compulsive disorder. 
increase in certain adverse effects (e.g., nausea, anxiety, diarrhea, dry moulh, In tower weight children, 1he manufacturer slates that clinical experience with 
weight loss). The manufacturer slates that the maximum dosage of fluo/(eline fluoxctine dosages exceeding 20 mg daily is minimal and that !here is no ex-
in ndults wilh major depression should not exceed 80 mg daily; however, some- perience with dosages exceeding 60 mg daily in such patients. 
what higher dosages (e.g., 100-120 mg daily) occasionally have been used in Durnlion of Therapy. Although !he efficacy of fluoxetine for long-lerm usc 
patients who did not respond adequalely lo lower dosages. (i.e., longer !han 13 weeks) has no! been demonstraled in controlled s!Udies, 

When fluoxctine hydrochloride delayed-release capsules are used for the patients have been continued on the drug under double-blind conditions for up 
conlinuing management of major depressive disorder, the recommended dos- to an addilional 6 months without loss of benefil. The manufac!Urcr and many 
age of lluoxetine is 90 mg once weekly beginning 7 days after !he last dose of experts slale !hat obsessive-compulsive disorder is chronic and requires several 
fluoxetine 20 mg daily. If a satisfactory response is not maimained wilh once monlhs or longer of suslaincd therapy. Therefore, il is reasonable to continue 
weekly adminislration, consideration may be given to reeslablishing a daily therapy in responding patients. If fluoxetine is used for exlcnded periods, des-
dosage schedule. age should be adjuslcd so !hat the patient is mainlained on !he lowest effective 

As wilh !he use of fluoxctinc for olher indications, lower dosages or less 
frequent dosing regimens should be considered for geriatric patients, palients dosage, and !he need for conlinucd therapy wilh the drug should be reassessed 

periodically. wilh concurrent disease, and pmienls receiving mulliple concomitant drug ther-
apies. Premenstrual Dysphoric Disorder For the management of prcmcn-

Sirual dysphoric disorder (previously laic luteal phase dysphoric disorder), !he 
recommended dosage of fluoxetine is 20 mg once daily given continuously 
lhroughoul !he menstrual cycle or inlerminently (i.e., only during !he lu1eal 
phase, s tarting 14 days prior lo !he anlicipaled onsel of menslruation and con
tinuing through the first full day of menses). The inlcrmincnt dosing regimen 
is then repeated with each new menstrual cycle. Decisions regarding which 
dosing regimen lo use should be individualized. In a clinical study evaluating 
conlinuous dosing of tluoxetine dosages of 20 or 60 mg once daily for !he 
lreatment of premenslrual dysphoric disorder (PMDD), bolh dosages were ef
fective but !here was no evidence !hat lhc higher dosage provided any addilional 
benefit The manufaclurer slates !hat dosages exceeding 60 mg daily have no! 
been systcmalically s tudied in palients wilh PMDD and !hal 80 mg daily is the 
maximum dosage of fluoxetinc for !he management of PMDD. 

Pediatric Dosage. For !he management of major depressive disorder in chil
dren and adolescents 8-18 years of age, the recommended initial dosage of 
fluoxeline is 10 or 20 mg daily. If 1herapy is initialed at 10 mg daily, it can be 
increased afler I week 10 20 mg daily. Because higher plasma fluoxetinc con
cenlrmions occur in lower weight children, 1hc manufac!Urer slales !hat both 
the initial and target dose in lower weight children may be 10 mg daily. An 
increase in dosage 10 20 mg daily may be considered after several weeks in 
lower weigh! children if insufficient clinical improvement is observed. Because 
a rare bul serious drug interaction may occur in depressed children and ado
lescents with comorbid ancmion-dcficil hyperaclivity disorder (ADHD) who 
receive stimulants and selective scrolonin-reuplake inhibitors concomitantly, 
some experts recommend a maximum fluoxetine dosage of 20 mg daily in such 
patie nls. (See Olher Drugs under Drug lnleractions: Drugs Associaled with 
Serolonin Syndrome.) 

Duration of Therapy. The optimum duration of fluoxctine lherapy required 
10 prevent recurrence of depressive symploms has not been eslablishcd lo dale. 
However, many experts slale that acule depressive episodes require several 
monlhs or longer of suslained antideprcssanllherapy. Systemalic evaluation of 
tluoxctine has shown !hat ils antidepressant efficacy is mainlaincd for periods 
of up lo approximalely 9 monlhs following 3 momhs of open-label acule treat
ment (12 monlhs Iota!} in adults receiving 20 mg daily as conventional fluox
etine capsules or for periods of up to approximately 6 monlhs with once-weekly 
dosing of !he 90 mg delayed-release tluoxeline capsules following 3 monlhs 
of open-label treaunen1 with 20 mg once daily as conventional fluoxeline cap
sules. However, the therapeulic equivalence of once-weekly adminislration of 
the 90-mg delayed-release capsules wilh !hat of once-daily administration of 
the 20-mg conventional preparations for delaying time to relapse has not been 
eslablishcd. In addition, it has nol been determined lo dale whclher t11e dosage 
of the anlidcprcssant necessary to treat acute symploms of depression is the 
same as !he dosage necessary lo prcvenl recurrence of such symptoms. If ther
apy with the drug is prolonged, the lowest possible dosage should be employed 
nnd !he need for continued lherapy reassessed periodically. 

Switching To or From Olher Anlidepressants. Because concurrenl use of 
ftuoxelinc and u tricyclic nnlidepressant may result in grea1er than two- to I O
f old elevations in plasma lricyclic antidepressant concentrations, dosage of !he 
tricyclic anlidepressant may need 10 be reduced and plasma tricyclic concen
lrmions may need to be monilorcd tempmarily when tluoxetine is adminislered 
concurrently or has been recently discontinued. (See Drug Interactions: Tri
cyclic and O!her Antidepressanls.) 

Because of the po1ential risk of serotonin syndrome, lhc manufacturer rec
ommends that an inlervul of at leas! 2 weeks elapse when swilching a patient 
from a monoamine oxidase (MAO) inhibi10r 10 fluoxetine. Because bolh fluox
etine and its principal metabolite have rclalivcly long half-lives, !he manufac
turer and some clinicians recommend !hat at least 5 weeks elapse between 
discominuance of tluoxetine 1herapy and initial ion of MAO inhibilor lherapy. 
(See Drug Imeractions: Drugs Associaled with Serolonin Syndrome.) 

Obsessive-Compulsive Disorder Adult Dosage. For the manage
ment of obsessive-compulsive disorder, the recommended initial dosage of 
ftuoxetine in adults is :!0 mg once daily. Because a possible dose-response 
relationship for effectiveness was suggeslcd in one clinical study, an increase 
in dosage may be considered following several weeks of therapy if insufficient 
clinical improvement is observed. The manufacturer recommends fluoxeline 
dosages of 20-60 mg daily for the lreatmcnt of obsessive-compulsive disorder; 
dosages up 10 80 mg daily have been wellloleraled in clinical studies evnlunling 
the drug in adulls with obsessive-compulsive disorder. The manufacturer stales 
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Clinical studies using Huoxetine dosages of20 mg daily given inlermincntly 
or conlinuously have shown that !he efficacy of !he drug in !he trcalment of 
PMDD is mainlaincd for up to 3 or 6 months, respectively. Palicnts should be 
periodically reassessed lo delcrmine the need for conlinued lrealment. Discon
linuance of lhc drug (even after more !han I year of therapy) has resulted in 
relapse of PMDD wilhin approximately 2 menslrual cycles. 

Eating Disorders Bulimia Nervosa. For the management of bulimia 
nervosa in aduhs, the recommended dosage of fluoxeline is 60 mg daily, ad
ministered as a single dose in the morning. The manufacturer slalcs !hat in 
some palicnls, oral dosage of the drug may be carcflllly lilrated up lo the 
recommended initial dosage over a period of several days. However, since 60-
mg doses of fluoxetine were found 10 be well loleralcd, the APA slates that 
many clinicians initiale lreuunent for bulimia ncrvosa at the higher dosage, 
tilrating downward as necessary to minimize adverse effccls. Fluoxcline dos
ages exceeding 60 mg daily have not been cvalumed in patients with bulimia. 

Syslematic evaluation of tluoxelinc has demonstrated thai ils efficacy in the 
treatment of bulimia ncrvosa is maintained for periods of up to 12 momhs 
following 2 months of aculc treatment in palients receiving 60 mg daily as 
conventional Huoxctine capsules. Pending funher accumulalion of dala, most 
clinicians recommend 1hm anlidepressant therapy, including tluoxetine, be con
tinued for nl leas! 6--12 months in patients wilh bulimia ncrvosa before at
lempting to discontinue therapy. If fluoxeline is used for extended periods, !he 
manufaclurer slales !hal the need for continued thempy should be reassessed 
periodically. 

Anorexia Nervosa. Ahhough safely and efficacy of fluoxeline for !he man
agement of anorexia nervosnt and oplimul dosage of the drug for this disorder 
have not been established, fluoxetine hus been given in a dosage of 40 mg daily 
in weighl-restored patients wilh anorexia ncrvosn. 

Panic Disorder For !he management of panic disorder, the recom
mended inilial dosage of fluoxetine in adults is I 0 mg daily. Aflcr l week, the 
dosage should be increased to 20 mg once daily. If no clinical improvement is 
apparenl aflcr several weeks of lluoxetine lhcrapy al 20 mg daily, an increase 
in dosage may be considered. Efficacy of !he drug was demonstrated in clinical 
trials employing 10-60 mg daily. However, 1hc most frequemly adminislered 
dosage in flexible-dose clinical studies was 20 mg daily. As with !he usc of 
fluoxeline for olher indications, lower dosages or less frequenl dosing regimens 
should be considered for gerialric palienls and paticnls wilh concurrent disease 
or those receiving multiple concomilant drug therapies. The manufacturer s1a1es 
!hat tluoxetinc dosages exceeding 60 mg daily have nol been syslemalically 
evaluated in patients wilh panic disorder. 

The oplimum duration of Huoxeline therapy required to prevcnl recurrence 
of panic disorder has not been eslablished 10 date. The manufnclurer s1a1es !hat 
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the efficacy of fluoxetine beyond 12 weeks of therapy hus not been demon
strated in controlled studies. However, the manufacturer und some clinicians 
swte that panic disorder is chronic and requires several months or longer of 
sustained therapy. Therefore, it is reasonable to continue therapy in responding 
patients. TI1e manufacturer recommends, however, that patienlS be reassessed 
periodically to determine the need for continued therapy. 

Bipolar Disorder Monotherupy. For !he short-term treatment of 
acute depressive episodes in patients with bipolar disordert, fluoxetinc has been 
given in a dosage of 20-60 mg daily. Because of the risk of developing manic 
episodes associated with antidepressant ther.tpy in patienlS with bipolar dis
order, many clinicians recommend using the lowest effective dosage of fluox
ctinc for the shonest time necessary using the antidepressant in conjunction 
with a mood-stabilizing agent (e.g., lithium). 

Combinalion Therapy. When used in fixed combination with olanzapine 
for acute depressive episodes in patients with bipolar disorder, fluoxetine is 
administered once daily in the evening, usually initiating therapy with a dose 
of 6 mg of olanzapine and 25 mg of ftuoxetine (Symbyax" 6!25 ). This dosage 
gener.tlly should be used as initial and maintenance therapy in patients with a 
predisposition to hypotensive reactions, patients with hepatic impairment, or 
those with factors that may slow metabolism of !he drugs(s) (e.g., female gen
der, geriatric age, nonsmoking status); when indicated, dosage should be es
calated with caution. In other patienL~. dosage can be increased according to 
patient response and tolerance as indicated. In clinical trials, antidepressive 
efficacy wus demonstrated at olanzapine dosages ranging from 6-12 mg daily 
and Ouoxctine dosages r.tnging from 25-50 mg daily. Dosages exceeding 18 
mg of olanzapine and 75 mg of fluoxetine have not been evaluated in clinical 
studies. 

Cataplexy · For the management of cataplexyt, fluoxetine has been 
given in a dosage of 20 mg once or twice daily in conjunction with CNS 
stimulant therapy (e.g., methylphenidate, dextroamphetamine). 

;Ucolwl Dependence For the management of alcohol dependencct, 
fluoxetinc has been given in a dosage of 60 mg daily. Studies have shown that 
reductions in alcohol intake occur only with dosages of selective serotonin
reuptake inhibitors that arc higher than the average therapeutic dosages used 
in depression. Alcohol intake in patients receiving lower dosages of Huoxctine 
(40 mg daily) was comparable to that of patients receiving placebo. 

• Dosage in Renal and Hepatic Impairment The need for modi
fication of nuoxetine dosage in patients with renal impairment has not been 
fully determined to date, and the drug should be used with caution in such 
patients. Although the e limination of fluoxetine and norfluoxetine following 
s ingle-dose administration docs not appear to be altered substantially in patients 
with renal impairment, multiple-dose studies arc needed to determine whether 
accumulation of !he parent drug and/or its metabolites occurs during long-term 
Huoxetinc therapy in patients with severe renal impairment. (Sec Pharmaco
kinetics.) The manufacturer and some clinicians state that a reduction in dose 
and/or frequency of administr.ttion of fluoxetine should be considered in pa
tients with renal impairment, panicularly those with severe renal impairment. 
Supplemental doses of fiuoxetine during hemodialysis do not appear to be 
necessary since the drug and its active metabolite norOuoxetine are not removed 
substantially by hemodialysis. 

Since fiuoxetine is extensively metabolized in the liver, elimination may be 
prolonged in patients with hepatic impairment. Therefore, the manufacturer and 
some clinicians recommend a reduction in dose and/or frequency of adminis
tration of fluoxetine in patients with hepatic impairment. Some clinicians rec
ommend a 50% reduction in initial Huoxetine dosage for patients with well
compensated cirrhosis; however, patients with more substantial hepatic 
impairment, panicularly those with severe disease, will require careful individ
ualization of dosage. Subsequent dosage adjustment based on the toler.tnce and 
therapeutic response of the patient has been recommended in patients with 
hepatic impairment. 

• Treatment or Pregnant Women during the Third Trimester 
Because some neonates exposed to fluoxetine and other SSRJs or selective 
serotonin- and norepinephrine-reuptake inhibitors (SNRis) late in the third tri
mester of pregnancy have developed severe complications, consideration may 
be given to cautiously tapering fluoxetine therapy in the third trimester prior 
to delivery if the drug is administered during pregnancy. (See Pregnancy under 
Cautions: Pregnancy, Fertility, and Lactation.) 

Cautions 
The adverse effect profile of nuoxetine is similar to that of other selective 

scrotonin-reuptake inhibitors (e.g., citalopram, escitalopram, fluvoxamine, pa
roxetine, senraline). Because Huoxctine is a highly selective serotonin-reuptnke 
inhibitor with little or no effect on other neurotransmitters, the incidence of 
some adverse effects commonly associated with tricyclic antidepressants, such 
us anticholinergic effects (dry mouth, dizziness. constipation), adverse cardio
vascular effects, drowsiness, and weight gain, is lower in patients receiving 
nuoxetine. However, certain adverse GI (e.g., nausea) and nervous system (e.g., 
anxiety, nervousness, insomnia) effects appear to occur more frequent ly during 
nuoxetine therapy than during therapy with tricyclic antidepressants. 

In controlled studies, the most common adverse reactions occurring more 
frequently in adults receiving nuoxetine than in those receiving placebo in
cluded nervous system effects such as anxiety, nervousness, insomnia, drows
iness, fatigue or asthenia, tremor, and dizziness or lightheadedness; GI effects 
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such as anorexia, nausea, and diarrhea; vasodilation; dry mouth; abnormal vi
sion; decreased libido; abnormal ejaculation; rash; and sweating. Discontinu
ance of nuoxetine therapy was required in about 15% of adults, principally 
because of adverse psychiatric (e.g., nervousness, an~iety, insomnia). other 
nervous system (e.g., dizziness, asthenia, headache), Gl (e.g., nausea), and 
dermatologic (e.g., rash, pruritus) effects. Because of the relatively long elim
ination half-lives of nuoxetine and it~ principal metabolite nornuoxetine, U1e 
possibility that some adverse effects may resolve s lowly following discontin
uance of the drug should be considered. 

In controlled clinical trials, adverse effect~ reported in adults with weekly 
administration of fluoxctinc delayed-release capsules were similar to those re
poned with daily administration of conventional capsules. Diarrhea and cog
nitive problems occurred more frequently with the delayed-release fonnulation 
compared with the conventional capsules. 

Common adverse effects associated with fluoxetine therapy for major de
pressive disorder or obsessive-compulsive disorder in children and adolescents 
7 years of age and older arc generally similar to those observed in adults and 
include nausea, tiredness, nervousness, dizziness, and difficulty concentrating. 
However, manic reactions, including mania and hypomania, were the most 
common adverse events associated with discontinuance of the drug in 3 pivotal, 
pediatric, placebo-controlled studies. TI1ese re<~ctions occurred in 2.6% of pe
diatric patients receiving fluoxetinc compared with 0% of those receiving pla
cebo and resulted in the discontinuance of nuoxetinc in 1.8% of the patients 
during the acute phases of the studies combined. Consequently, regular mon
itoring for the occurrence of mania and hypomania is recommended by the 
manufacturer. 

The usual cautions and precautions of olanzapine should be observed when 
fluoxetine is used in fixed combination with the antipsychotic. 

• Nervous System Effects He<~dache has occurred in approximately 
20% of patienlS receiving fluoxetine and hus required discontinuance of therapy 
in less thun I .5% of patienlS. Nervousness and anxiety have occurred in about 
15 and 9% of patients, respectively, and insomnia has occurred in about 14% 
of patients receiving the drug; such effects appear to be dose-related and have 
required discontinuance of thempy in approximately 5% of lluoxetine-treated 
patients. However, because insomnia is a symptom also associated with de
pression, relief of insomnia and improvement in sleep patterns may occur when 
clinical improvement in depression becomes apparent during antidepressant 
therapy. TI1e manufacturer and some clinicians state that a sedative (e.g., a 
shon-acting benzodiazcpine, chloral hydrate) may be administered to patients 
who experience insomnia or nervousness early in therapy; however, the pos
s ibility that nuoxctine may interact with some bcnzodiazepines (e.g., diazepam) 
should be considered. (Sec Drug Interactions: Benzodiazepines.) 

Drowsiness and fatigue or asthenia reponedly occur in about 12 and 4%, 
respectively, of patients receiving lluoxetine therapy. Tremor and dizziness 
have occurred in about 8 and 6% of patients, respectively; the incidence of 
dizziness may be dose-related. Adverse nervous system effects reponedly oc
curring in approximately 1-2% of patients include sedation, sensation distur
bance, lightheadedness, confusion, myoclonus, agitation, amnesia, and de
creased concentration. Abnormal dreams and agitation have been reponed in 
more than I% of patients receiving fiuoxetine ther.tpy. 

Hypomania, mania, and manic reaction have been reponed in I% or less 
of patients receiving fluoxetine, including those with depression or obsessive
compulsive disorder. In addition, mania reportedly occurred following admin
istration of a higher than recommended dosage ( 140 mg daily) in a patient with 
major depression refractory to conventional antidepressant thcmpy; this patient 
subsequently responded to a nuoxctine dosage of 60 mg daily without apparent 
adverse effects. Such reactions have occurred in patients receiving other anti
depressant agents and may be caused by antidepressant-induced functional in
creases in catecholamine activity within the CNS, resulting in u "switch" from 
depressive to manic behavior. There is some evidence that patients with bipolar 
disorder may be more likely to experience antidepressant-induced hypomanic 
or manic reactions than patients without evidence of this disorder. In addition, 
limited evidence suggests that such reactions may occur more frequently in 
bipolar depressed patients receiving tricyclics and tetracyclics (e.g., maproti
linc, mianserin [not commercially available in the US]) than in those receiving 
selective serotonin-reuptake inhibitors (e.g., citalopram, escitalopram, fluoxc
tine, fluvoxamine, paroxetinc, sertraline). However, funher studies are needed 
to confirm these findings. 

Extmpyramidal reactions, including acute dystonic reactions, tonicollis, 
buccolingual syndrome, and akathisia, have occurred rarely in patients receiv
ing fluoxetine. An extrapymmidal reaction consisting oftonicollis,jaw rigidity, 
cogwheel rigidity, and loss of Ouid motion in gait reponedly occurred in one 
patient several days after initiation of fiuoxetine thempy, but responded rapidly 
to an anticholinergic antiparkinsonian agent (i.e., trihcxyphcnidyl) and did not 
recur despite continued fluoxetine therapy. Neuroleptic maligmtnt syndrome 
also has been reponed. Serum prolactin concentrations were increased and CSF 
3-methoxy-4-hydroxyphenylacetic acid (homovanillic acid, HV A) concentr.t
tions were decreased in this patient, suggesting that a decrease in dopaminergic 
activity (possibly as a result of enhanced serotoncrgic neurotransmission) may 
have contributed to the reaction. 

1l1e incidence of seizures during fluoxetine thempy appears to be similar 
to that observed during therapy with most other currently available antidepres
sants. Seizures or events that were described as possible seizures have been 
reponed in approximately 0.2% of patients receiving lluoxetine therapy to date. 
(See Cautions: Precautions and Contraindications.) In addition, seizures have 
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occurred following acUie overdosage of the drug (see Acute Toxicity) and in 
at least one palient undergoing electroconvulsive therapy (ECT) concomitantly. 

Adverse nervous system effects occurring in less than I% of lluoxetine
treated pntients include ataxia, abnormal gait, incoordinntion, hyperkinesia, hy
poesthesia, neuropathy, neuralgia, and hydrocephalus; however, a causal re
lationship to the drug has not been established. Migraine, acute brain syndrome, 
amnesia, CNS stimulation, venigo, emotional lability, hostility, depersonali
zation, apathy, malaise, hangover effect, and euphoria also have been reponed 
in less than I % of patients receiving the drug. Psychosis, paranoid reaction. 
delusions, and hallucinations have been reponed in less than I% of patients, 
although these adverse effects have not been definitely attributed to lluoxetine. 
Rarely reponed adverse nervous system effects for which a causal relationship 
has not been established include antisocial reaction, violent behavior, chronic 
brain syndrome, confusion, circumoral paresthesia, precipitation or worsening 
of depression, stupor, coma, EEG abnormalities, dysanhria, hypenonia, hys
teria, myoclonus, dyskinesia, nystagmus, paralysis, exacerbation of multiple 
sclerosis, and decreased reflexes. Interference with facial nerve conduction, 
manifesting as ocular tics and impaired hearing, also has been reponed. In some 
patients developing movement disorders with lluoxetine, there were underlying 
risk factors such as predisposing drug therapy and/or the disorder was an ex
acerbation of a preexisting disorder. 

Suicidafity The US Food and Drug Administration (FDA) has deter
mined that antidepressants increase the risk of suicidal thinking and behavior 
(suicidality) in children, adolescents, and young adults (18-24 years of age) 
with major depressive disorder and other psychiatric disorders. Suicidal idea
tion, which can manifest as pers istent, obsessive, and violent suicidal thoughts, 
has emerged occasionally in adults receiving lluoxetine. In a repon of several 
fluoxetine-associatcd cases, severe suicidal ideation developed within 2-7 
weeks afler initiation of lluoxetine therapy and resolved within several days to 
months after discontinuance of the drug; however, the patients were unrespon
sive to fluoxetine and hnd received monoamine oxidase inhibitor therapy pre
vious ly, and most had a history of suicidal ideation, were receiving relatively 
high dosages (60-80 mg daily) of lluoxetine, and were receiving other psy
chotropic therapy concomitantly. Suicidal ideation also has been reported in 
patients who reportedly had no history of such ideation, but the drug also has 
been used without recurrence of suicidal ideation in a few patients in whom 
such ideation emerged during tricyclic antidepressant therapy. Because of the 
possibility of suicidality, patients should be appropriately monitored and 
closely observed for clinical worsening, suicidality, and unusual changes in 
behavior, panicularly during initiation of fluoxetine therapy (i.e., the first few 
months) and during periods of dosage adjustments. (See Cautions: Precautions 
and Contraindications and see Cautions: Pediatric Precautions and see Acute 
Toxicity.) 

• Gl Effects The most frequent adverse effect associated with fluoxetine 
therapy is nausea, which occurs in about 21% of patients. Nausea generally is 
mild, occurs early in therapy, and usually subsides after a few weeks of con
tinued therapy with the drug. Limited evidence suggesL~ that the incidence of 
nausea may be dose-related, but additional experience with the drug is neces
sary to conlirm this finding. Adverse GI effects, principally nausea, have re
quired discontinuance of nuoxetine therapy in about 3% of patients receiving 
the drug. Although the incidence of vomiting appears to be similar in patients 
receiving fluoxctinc or tricyclic antidepressants (e.g., imipramine}, the inc i
dence of nausea appears to be higher with lluoxetine. While the mechanism(s) 
of fluoxetine-induced GI effects has not been fully e lucidated, serotonin has 
been shown to have complex effects on the GI tract (e.g., stimulation of small 
intestine motility, inhibition of gastric and large intestine motility}. 

Diarrhea occurs in about 12%, anorexia in about 9%, and dyspeps ia in about 
6% of patients receiving the drug; limited evidence suggests that the incidence 
of anorexia may be dose-related. Other adverse GI effects associated with 
lluoxetine therapy include abdominal pain and change in taste perception, 
which occur in approximately 3 and 2% of patients, respectively; taste loss has 
been reponed rarely. Vomiting, melena, and flatulence rcpone dly occur in 
about 2% and gastroenteritis in about I% of patients receiving the drug. 

Increased appetite has been reponed in more than I% of patients receiving 
lluoxetine, but has not been definitely attributed to the drug. Other adverse GI 
effects, including aphthous stomatitis, dysphagia, eructation, esophagitis, gas
tritis, gingivitis, glossitis, melena, stomatitis, and thirst, have been reponed in 
less than I% of lluoxetine-treated patients; however, a causal relationship to 
the drug has not been established. Bloody diarrhea, GI hemorrhage, colitis, 
duodenal or gastric ulcer, enteritis, pancreatitis, fecal incontinence, hemate
mesis, hyperchlorhydria, increased salivation, mouth ulceration, salivary gland 
enlargement, tongue discoloration, and tongue edema have occurred rarely, but 
hnve not been definite ly attributed to lluoxetine. 

Epidemiologic case-control and cohen design studies have suggested that 
selective serotonin-reuptake inhibitors may increase the risk of upper GI bleed
ing. Although the precise mechanism for this increased risk remains to be 
clearly established, serotonin release by platelets is known to play an imponant 
role in hemostasis, and selective serotonin-reuptake inhibitors decrease sero
tonin uptake from the blood by platelets thereby decreasing the amount of 
serotonin in platelets. In addition, concurrent use of aspirin or other nonste
roidal anti-inflammatory agents was found to substantially increase the risk of 
Gl bleeding in patients receiving selective serotonin-re uptake inhibitors in 2 of 
these studies. Although these studies focused on upper GI bleeding, there is 
some evidence suggesting that bleeding at other sites may be similarly poten-
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tinted. Funher clinical studies are needed to determine the clinical imponance 
of these findings. (See Cautions: Hematologic Effects and see also Drug Inter
actions: Drugs Affecting Hemostasis.} 

• Dermatologic and Sensitivity Reactions Rash {including macu
lopapular, purpuric, pustular, and vesiculobullous rash; erythema multifomtc) 
and/or unicaria occurs in about 4% and pruritus occurs in about 2% of patients 
receiving lluoxetine. Adverse dermatologic effects, principally rush and pru
ritus, generally occur during the first few weeks of therapy and have required 
discontinuance of the drug in approximately I% of patients. 

Fluoxetine-induced msh and/or unicaria have been associated with sys
temic signs or symptoms such us fever, leukocytosis, anhralgia, edema, carpal 
tunnel syndrome, respiratory distress, lymphadenopathy, proteinuria, and mild 
elevation in serum aminotransferase (transaminase) concentrations in some pa
tients. Serious systemic illnesses have developed rarely in patients with lluox
etine-induced dermatologic reactions to date. Although the diagnosis was 
equivocal in at least 2 of these patients, one patient was diagnosed as having 
a leukocytoclastic vasculitis and the other patient exhibited a severe desqua
mating syndrome that was variably diagnosed as e ither vasculi tis or erythema 
multiforme. In addition, serum sickness reactions have developed in several 
other patients who experienced adverse dermatologic effects in association with 
lluoxetine therapy. Additional cases of systemic reactions possibly related to 
vasculitis have been reponed in patients with rash. Although systemic reactions 
appear to occur rarely in patients receiving fluoxetine, such reactions may be 
serious and pote ntially may involve the lung, kidney, or liver. death reponedly 
has occurred in association with such reactions. Anaphylactoid reactions {in
cluding bronchospasm, angioedema, and/or unicaria) have been reponed, and 
adverse pulmonary effects (inc luding inflammatory processes of varying his
topathology and/or fibrosis), which usually occurred with dyspnea as the only 
preceding symptom, have been reponed rarely. It has not been established 
whether the systemic reactions and associated skin rash in fl uoxetine-treated 
patients share a common underlying cause and represent a true syndrome in
duced by the drug or whether the temporal association between the rash and 
other systemic signs and symptoms occurred only by chance; in addition, a 
specific, underlying immunologic basis for these effects has not been identified. 
However, such systemic reactions are of potential concern since zimeldine 
{another selective serotonin-reuptake inhibitor that previous ly was commer
cially available outside the US) reponedly was associated with the development 
of Guillain-Barre syndrome following flu-like , hypersensitivity reactions to the 
drug; because of such reactions, zimeldine no longer is commercially available. 
Most patienL~ with lluoxetine-induccd rash and/or unicaria improve soon after 
discontinuance of therJpy and/or administration of an antihistamine or coni
costeroid, and most patients with such reactions to date have recovered com
pletely without serious adverse sequelae. In addition, several patients who de
veloped hypersensitivity reactions while receiving zimeldine subsequently 
received fluoxetine with no recurrence of a similar reaction. However, because 
of associated severe adverse systemic effects with lluoxetine and pharmaco
logically similar antidepressants (e.g .. zimeldine), it is recommended that lluox
etine be discontinued if rash, unicaria, and/or other manifcstatkms of hyper
sensitivity (e.g., fever, flu-like symptoms}, for which alternative etiologies 
cannot be identified, occur during thempy with the drug. 

Excessive sweating occurs in about 8% of patients receiving ftuoxetine. 
Acne and allergic reactions have occurred in approximately 2 and I% of pa
tients, respectively. Adverse dermatologic and hypersens itivity reactions oc
curring in less than I% of patients receiving lluoxetine include acne, cyst for
mation, dry skin, contact dermatitis, facial edema, alopecia, and herpes simplex; 
however, these effects have not been definitely attributed to the drug. Although 
a causal relat ionship has not been established, eczema, erythema nodosum, 
epidermal necrolysis, exfoliative dermatitis, Stevens-Johnson syndrome, seb
orrhea, psoriasis, fungal dermatitis, cellulitis, hirsutism, herpes zoster, skin dis
coloration, skin hypenrophy, subcutaneous nodules, and ecchymoses have been 
reponed rarely. 

• Metabolic Effects Unlike tricyclic antidepressants, which commonly 
cause weight gain, weight gain occurs in less than I% of patients receiving 
fluoxetine. Weight loss, however, frequently occurs during therapy with the 
drug. Normal-weight and overweight (i.e., body mass index exceeding 25 kg/ 
m2) depressed patients lost an average of 0.9-1.8 kg and 1.8 kg, respectively, 
following 6 weeks of therapy with the drug. In addition, weight loss exceeding 
5% of body weight has been reponed in approximately 13% of fluoxet ine
treated patients. Weight loss associated with lluoxetine therapy appears to be 
reversible, with a gradual increase in body weight occurring fo llowing discon
tinuance of therapy with the drug. Such weight loss appears to result from 
decreased food consumption rather than adverse Gl effects associated with the 
drug; there is some evidence that fluoxetine- induced weight loss may be dose
related. {Sec Pharmacology: Effects on Appetite and Body Weight.) In agdition, 
weight loss appears to occur independent of the antidepressant effect of the 
drug. Although weight loss is commonly associated with fluoxetine therapy, 
less than I% of patients discontinue the drug because of this effect. In some 
cases, however, substantia l weight loss may be an undesirable effect of therapy 
with the drug, panicularly in underweight depressed patients. 

Fluoxetine potentially may alter blood glucose concentrations. Hypogly
cemia has occurred in less than I% of patients receiving fluoxetine and hy
poglycemic reaction has occurred rarely. In addition, hyperglycemia has de
veloped following discontinuance of the drug. Therefore, the possibility that 
insulin and/or oral sulfonylurea antidiabetic agent dosage adjustments may be 
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necessary when fluoxetine therapy is initiated or discontinued in patients with 
diabetes mellitus should be considered. 

Hypercholesterolemia, hyperlipidemia, and hypokalemia have been re
ported rarely !n fluoxetine-treated patients; these adverse effects have not been 
definitely attnbuted to the drug. 

• Ocular Effects Visual disturbances, including blurred vision, occur in 
approximately 3% of parienL~ receiving fluoxetine . Adverse ocular effects re
ported in Jess th~ 1% of _flu?xetine-treated pa~ients inclu~~ amblyopia, con
junctivitis. eye patn, mydnas1s, and photophobm. BlcphantiS, cataract forma
tion. corneal lesion, diplopia, ocular hemorrhage, glaucoma, iritis, ptosis, and 
strabismus have been reponed rarely. 

• Cardiovascular Effects Current evidence suggests that fluoxetine is 
Jess cardiotoxic than most antidepressant agents (e.g., tricyclic antidepressants, 
monoamine oxidase inhibitors). Unlike tricyclic antidepressants, which may 
cause characteristic ECG changes such as prolongation of PR, QRS, and QT 
intervals and ST-segment and T-wave abnormalities. clinically important ECG 
changes (such as conduction abnormalities) have not been reponed during con
trolled studies in fluoxetinc-treated patients without preexisting cardiac disease. 
Jn addition, while tricyclic antidepressants commonly cause an increase in heart 
rate, heart rate reportedly is reduced by an average of approximately 3 beats/ 
minute in patients receiving fl uoxetinc. (Sec Pharmacology: Cardiovascular 
Effects.) 

Palpitations and hot flushes have been reponed in approximately I and 2% 
of patients receiving fluoxetine, respectively. Chest pain occurs in about I% 
of patients. Unlike tricyclic antidepressants, fluoxetine ha~ been associated with 
hypotension (including orthostatic hypotension) relatively infrequently; in con
trolled studies, orthostatic hypotension was reported in less than 1% of patients 
receiving the drug. Angina pectoris, cardiac arrhythmia, tachycardia, hemor
rhage, hypertension, and syncope have occurred infrequently in fluoxetine
trcatcd patients, although a causal relationship to the drug has not been estab
lished. First-degree A V block, bundle-branch block, bradycardia, ventricular 
arrhythmia, ventricular tachycardia (including torsades de pointes-type arrhyth
mias), myocardial infarction, thrombophlebitis, cerebral ischemia, vascular 
headache, and cerebrovascular accident have occurred rarely, but tl1ese adverse 
effects have not been definitely attributed to fluoxctine. 

• Musculoskeletal E ffects Back, joint, muscle, and limb pain report
edly occur in approximately 1-2% of patients receiving fluoxetine. Arthritis, 
bursitis, tenosynovitis, muscle iwitching, jaw pain, and neck pain or rigidity 
have occurred in less than I% of fluoxetine-treated patients, but these adverse 
effects have not been directly attributed to the drug. Bone necrosis, osteopo
rosis, pathological fracture, chondrodystrophy, myositis, muscle hemorrhage, 
and rheumatoid arthritis h:~vc been reported rarely, although a causal relation
ship to fluoxetine has not been established. 

• Hematologic Effects Lymphadenopathy or anemia has been reponed 
in 2% or less than I% of patients receiving flumwtine, respectively. Blood 
dyscmsia, leukopenia, thrombocythemia, pancytopenia, aplastic anemia, im
mune-related hemolytic anemia, lymphocytosis, increased sedimentation rate, 
increased bleeding time, petechiae, purpura, and iron deficiency anemia have 
occurred rarely, although a causal relationship to the drug has not been estab
lished. Thrombocytopenia also has been reponed. 

Abnormal bleeding has been reponed in several pnticnts receiving selective 
serotonin-reuptake inhibitors. Bleeding complications (e.g., ecchymosis, pur
pum, menorrhagia, rectal bleeding) have been reported infrequently in patients 
receiving selective serotonin-reuptake inhibitors. Although the precise mech
anism for these reactions has not been established, it has been suggested that 
impaired platelet aggregation and prolonged bleeding time may be due at least 
in pan to inhibition of serotonin reuptake into platelets and/or that increased 
capillary fragility and vascular tone may contribute to these cases. (See Cau
tipns: GI Effects and sec also Drug lnteractions: Drugs Affecting Hemostasis.) 

• Respiratory Effects Upper respiratory infection has been reported in 
approximately 8% of fluoxetine-treated patienl~. Flu-like syndrome (sec Cau
tions: Dennatologic and Sensitivity Reactions), pharyngitis, nasal congestion, 
sinusitis, sinus headache, cough, and dyspnea have occurred in approximately 
1-3% of patients receiving the drug. Adverse respimtory effects reportedly 
occurring in at least I% of patients but not directly attributable to fluoxctine 
therapy include bronchitis, rhinitis, and yawning, and those occurring in less 
than I% of patients but not attributed to the drug include asthma, hyperventi
lation, pneumonia, and hiccups. Apnea, hypoxia, pulmonary edema, laryngeal 
edema, pulmonary fibrosis/alveolitis, eosinophilic pneumonia, pleural effus ion, 
and hemoptysis have occurred rarely in patients receiving fluoxetine; however, 
these adverse effects have not been definitely attributed to the drug. 

• Renal, Electrolyte, and Genitourinary Effects Sexual 
Dysfunction Like other selective serotonin-reuptuke inhibitors, adverse ef
fects on sexual function have been reported in both men and women receiving 
fluoxetine. Although changes in sexual desire, sexual performance, and sexual 
satisfaction often occur as manifestations of a psychiatric disorder, they also 
may occur as the result of pharmacologic therapy. It is difficult to determine 
the true incidence and severity of adverse effects on sexual function during 
fluoxctine therapy, in part because patient~ and clinicians may be reluctant to 
discuss these effects. 1l1erefore, incidence data reponed in product labeling 
and earlier studies are most likely underestimates of the true incidence of ad
verse sexual effects. Recent reports indicate that up to 50% of patients receiving 
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selective serotonin-reuptake inhibitors describe some form of sexual dysfunc
tion during treatment and the actual incidence may be even higher. 

Ejaculatory disturbances (principally ejaculatory delay) arc the most com
mon adverse urogenital effects associated with fluoxetine in men, occurring in 
about 7% of men receiving the drug compared with less than I% of those 
receiving placebo in controlled clinical studies for the treatment of obsessive
compulsive disorder or bulimia. In some cases, the adverse effect of ejaculatory 
delay has been used for therapeutic benefit in the treatment of premature ejac
ulation. (See Uses: Premature Ejaculation.) Other genital disorders reponed in 
patients receiving the drug include impotence, penile (of the glans) anesthesia, 
and anorgasmy (in both males and females). Decreased or increased libido also 
reportedly occurs in up to 2% of patients. In addition, clitoral engorgement, 
sexual arousal, and orgasm reportedly occurred in at least one female patient 
receiving fluoxetine. 

Management of sexual dysfunction caused by selective serotonin-reuptake 
inhibitor therapy includes waiting for tolerance to develop; using a lower dos
age of the drug; using drug holidays; delaying administr.llion of the drug until 
after coitus; or changing to another antidepressant. Although further study is 
needed, there is some evidence that adverse sexual effects of tl1c selective 
serotonin-reuptake inhibitors may be reversed by concomitant use of certain 
drugs, including buspirone, 5-hydroxytryptamine-2 (5-HT2) receptor antago
nists (e.g., nefazodone), 5-HT) receptor inhibitors (e.g., granisetron), or a!
adrencrgic receptor antagonists (e.g., yohimbine), selective phosphodiesterase 
(PDE) inhibitors (e.g., sildenalil), or dopamine receptor agonists (e.g., aman
tadine, dextroamphetamine, pemoline [no longer commercially available in the 
US], methylphenidate). In most patients, sexual dysfunction is fully reversed 
1-3 days after discontinuance of the antidepressant. Ejaculatory dysfunction 
associnted with fluoxetine therapy also has responded to concomitant cypro
heptadine therapy in a few patients. 

Oilier Renal, Electrolyte, and Genitourinary Effects Hyponatre
mia has occurred in several patients receiving fluoxetine therapy; in some cases, 
serum sodium values of less than 110 mEq/L were reponed. Decreased serum 
and urine osmolarity may be present. Most cases of hyponatremia reponed to 
date have occurred in older patients and/or patients concurrently receiving di
uretics or those who were otherwise volume depleted. Although the causc(s) 
of the hyponatremia has not been fully established and various factors may 
have contributed to the condition, it has been suggested thut some ca~es mny 
have been associated with the syndrome of inappropriate secretion of antidi
uretic hormone (SIADH). Hyponatremia associated with fluoxetine therapy ap
pears to be reversible following discontinuance of the drug. 

Painful menstruation, sexual dysfunction, frequent micturition, and urinary 
tract infection have occurred in approximately 1-2% of patients receiving 
fluoxctine. Decreased or increased libido reportedly occur in 1-2% or less than 
I% of patients, respectively. Abnormal ejaculation, impotence, penile (of the 
glans) anes thesia, amenorrhea, leukorrhea, menorrhagia, ovarian disorder, vag
initis, pelvic pain, menopause, urinary incontinence, urinary urgency, impaired 
urination, cystitis, and dysuria have been reponed in less than I % of fluoxctine
treated patients, although these adverse effects have not been definitely attrib
uted to the drug. Dyspareunia, abortion, hypomenorrhea, metrorrhagia, uterine 
spasm, uterine hemorrhage, salpingitis, vaginal hemorrhage, and vaginal bleed
ing (which occurred following discontinuance of therapy) have occurred rarely, 
although a causal relationship to the drug ha~ not been established. Albumin
uria, hematuria, polyuria, pyuria, urinary tract disorder, pyelonephritis, ure
thritis, epididymitis, orchitis, urethral puin, and urolithiasis (including renal 
calculus formation) also have been reponed rarely in patients receiving fluox
etine therapy, although such effects have not been directly attributed to the 
drug. 

• Endocrine Effects Hypothyroidism has been reponed in less than 1% 
of patients receiving fluoxctine, and goiter and hyperthyroidism have occurred 
rarely; however, a causal relationship to the drug has not been established. 

• Anticholinergic Effects Although bothersome anticholinergic ef
fects occur commonly in patients receiving tricyclic antidepressant agents, such 
effects occur less frequently with fluoxetine. Dry mouth, dizziness, and con
stipation have been reported in about 10, 6, and 5% of patients receiving the 
drug. Urinary retention has occurred in less that l % of fluoxctine-trcated pa
tients; blurred vision also has been reponed. 

• Other Adverse Effects Viral infection and influenza have been re
ported in approximately 3 and I% of patients receiving Huoxetine, respectively. 
Fever or chills alone have occurred in more than I% of patients receiving 
fluoxetine; however, fever with accompanying chills ha~ lieen reponed in less 
than I% of patients. (See Cautions: Dermatologic and Sensitivity Reactions.) 
Hypothermia has occurred rarely; however, a causal relationship to the drug 
has not been definitely established. 

Abnormal liver function test results, lymphadenopathy, and epis taxis have 
been reponed in less than I% of fluoxetine-treated patients, although such 
effects have not been definitely attributed to the drug. Adverse effects occurring 
rarely in patients receiving fluoxetine include hepatitis, hepatomegaly, liver 
tenderness, jaundice, cholecystitis, cholelithiasis, acute abdominal syndrome, 
moniliasis, serum sickness, and lupus erythematosus syndrome. 

Ear pain and tinnitus have occurred in less than I% of patients, and deafness 
has been reported rarely. Although not directly attributed to the drug, gener
alized and peripheral edema have been reponed in less than I% of Huoxetine
trcated patients; dehydration and gout have. occurred rarely. 

Breast pain and fibrocystic breast disease have occurred in less than 1% of 
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patients, and breast enlargement and female lactation have been reported rarely. 
Hyperprolactinemia also has occurred in patients receiving the drug. Although 
a causal relationship to tluoxetine has not been established for these effects, 
serotonin has been implicated as a possible physiologic factor in the release of 
prolactin. (See Pharmacology: Neuroendocrine Effects.) 

• Precautions and Contraindications Worsening of depression and/ 
or the emergence of suicidal ideation and behavior (suicidality) or unusual 
changes in behavior may occur in both adult and pediatric (see Cautions: Pe
diatric Precautions) patients with major depressive disorder or other psychiatric 
disorders, whether or not they ure taking antidepressants. This risk may persist 
until c linically important remission occurs. Suicide is a known risk of depres
sion and certain other psychiatric disorders, and these disorders themselves are 
the strongest predictors of suicide. Howev~r. there has been a long-standing 
concern that antidepressants may have a role in inducing worsening of depres
s ion and the emergence of suicidality in certain patients during the curly phases 
of treatment. Pooled analyses of short-term, placebo-controlled s tudies of an
tidepressants (i.e., selective serotonin-reuptake inhibitors and other antidepres
sants) have shown an increased risk of suicidality in children, adolescents, and 
young adults ( 18-24 years of age) with major depressive disorder and other 
psychiatric disorders. An increased suicidality risk was not demonstrated with 
antidepressants compared with placebo in adults older ih:in 241 years of age, 
and a reduced risk was observed in adults 65 years of age or older. It currently 
is unknown whether the suicidality risk extends to longer-term use (i.e., beyond 
several months); however, there is substantial evidence from placebo-con
trolled maintenance trials in adults with major depressive disorder that anti
depressants can delay the recurrence of depression. 

The US Food and Drug Administration (FDA) recommends that all patients 
being treated with antidepressants for any indication be appropriately moni
tored and closely .observed for clinical worsening, suicidality, and unusual 
changes in behavior, particularly during initiation of therapy (i.e., the first few 
months) and during periods of dosage adjustments. Families and caregivers of 
patients be ing treated with antidepressants for major depressive disorder or 
other indications, both psychiatric and nonpsychiatric, also should be advised 
to monitor patients on a daily basis for the emergence of agitation, irritability, 
or unusual changes in behavior, as well as the emergence of suicidality, and to 
report such symptoms immediately to a health care provider. 

Although a causal relationship between the emergence of symptoms such 
as anxiety, agitation, punic uuncks, insomnia, irritability, hostility, aggressive
ness, impulsivity, akathisia, hypomania, and/or mania and either the worsening 
of depression and/or the emergence of suicidal impulses has not been estab
lished, there is concern that such symptoms may represent precursors to emerg
ing suicidality. Consequently, consideration should be given to changing the 
therapeutic regimen or discontinuing therJpy in patients whose depression is 
persistently worse or in patients experiencing emergent suicidality or symptoms 
that might be precursors to worsening depression or suicidality, particularly if 
such manifestations are severe, abrupt in onset, or were not part of the patient's 
presenting symptoms. FDA also recommends that the drugs be prescribed in 
the smallest quantity consistent with good patient management, in order to 
reduce the risk of overdosage. 

Jt is generally believed (though not established in controlled trials) that 
treating a major depressive episode with an antidepressant alone may increase 
the likelihood of precipitating a mixed or manic episode in patients at risk for 
bipolar disorder. Therefore, patients should be adequately screened for bipolar 
disorder prior to initiating treatment \Vith an antidepressant; such screening 
should include a detailed psychiatric history (e.g., family history of suicide, 
bipolar disorder, and depression). 1 

Because clinical experience with tluoxetine in patients with concurrent sys
temic disease, including cardiovascular disease, hepatic impairment, and renal 
impairment, is limited, caution should be exercised when nu'oxetine is admin
istered to patients with any systemic disease or condition that may alter me
tabolism of the drug or adversely affect hemodynamic function. (See Dosage 
and Administmtion: Dosage.) Fluoxetlne should be used wiih cnution in pa
tients with hepatic impairment, since prolonged elimination of the drug and its 
principal metabolite has been reported to occur in patients with liver cirrhosis. 
Because the safety of long-term nuoxetim! therapy in patients with severe renhl 
impairment has not been adequately evaluated to date, tluoxetine also should 
be used with caution in patients with severe renal impairment. (Sec Dosage 
and Administration: Dosage in Renal and Hepatic Impairment.) Although cur
rent evidence suggests that fluoxetine is less cardiotoxic than most older anti
depressant agents (see Cautions: Cardiovascular Effects), the safety of lluox· 
etine in patients with a recent history of myocardial infarction or unstable 
cardiovascular disease has not been adequately evaluated to date. 

Patients receiving lluoxetine should be advised to notify their physician if 
they are taking or plan to take nonprescription (over-the-counter)•or prescrip
tion medications or alcohol-containing beverages or products. (See Drug In-
teractions.) · 

Patients receiving nuoxetine should be cautioned about the concurrent use 
of nonsteroidal anti-inflammatory agents (including aspirin) or other drugs thnt 
affect coagulation s ince combined usc of selective serotonin-reuptake inhibitors 
and these drugs has been associated with an increased risk of bleeding. (See 
Cautions: GI Effects and see also Drug Interactions: Drugs Affec ting Hemo
s tasis.) 

FluOJtetine generally is less sednting than many other currently available 
antidepressants and does not appear to produce substantial impairment of cog
nitive or psychomotor function. However, patients should be cautioned that 
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tluoxetine may impair their ability to perform activities requiring mental alert
ness or physical coordination (e.g., operating machinery, driving a motor ve
hicle) and to avoid such activities until they experience how the drug affects 
them. 

Patients receiving fluoxetine should be advised to notify their physician if 
they develop rash or hives during therapy with the drug. Pending further ac
cumulation of data, monitoring for such effects is particularly important since 
these effects have been associated with the development of potentially serious 
systemic reactions in patients receiving nuoxctine or pharmacologically similur 
antidepressants (e.g., zimeldine). (See Cautions: Dermatologic and Sensitivity 
Reactions.) 

Seizures have been reported in patients receiving therapeutic dosages and 
following acute overdosage of fluoxetinc. Because of limited experience with 
lluoxetine in patients with a history of seizures, therapy with the drug should 
be initiated with caution in such patients. 

Because fluoxetinc may alter blood glucose concentrations in pntients with 
diabetes mellitus (see Cautions: Metabolic Effects), the possibility that insulin 
and/or oral sulfonylurea antidiabetic agent dosage adjustments may be neces
sary when nuoxetine therapy is initiated or discontinued should be considered. 

Because tluoxetine therapy has been commonly associated with anorexia 
and weight loss, the drug should be used with caution in patients who may be 
adversely affected by these effects (e.g., underweight patients). 

Potentially life-threatening serotonin syndrome may occur with selective 
serotonin-reuptake inhibitors (SSR!s), including lluoxetine, or selective sero
tonin- and norepinephrine-reuptake inhibitors (SNRis), particularly with con· 
current administmtion of other serotonergic drugs (e.g., serotonin [5-hydrox
ytryptamine; 5-HT] type I agonists ["triptans"J) or drugs that impair serotonin 
metabolism (e.g., monoamine oxidase [MAO] inhibitors). Symptoms of sero
tonin syndrome may include mental status changes (e.g., agitation, hallucina
tions, coma), autonomic instability (e.g., tachycardia, labile blood pressure, 
hyperthermia), neuromuscular aberrations (e.g., hyperrenexia, incoordination), 
and/or GI symptoms (e.g., nausea, vomiting, diarrhea). Patients should be cau
tioned about the risk of serotonin syndrome with the concomitant use of lluox • 
etine and 5-HT, receptor agonists (triptans), trumadol, or other serotonergic 
agents. Because of tl1e risk of serotonin syndrome, caution is also advised when 
nuoxetine is concurrently administered with other drugs affecting serotonergic 
neurotransmission, including linezolid, lithium, tramadol, and St. John's wort. 
If concurrent therapy with nuoxetine and a 5-HT, receptor agonist is clinically 
warranted, the patient should be observed carefully, particularly during initin· 
tion of therapy, when dosage is increased, or when another serotonergic agent 
is initiated. Concomitant use of nuoxetine and serotonin precursors (e.g., tryp
tophan) is not recommended. Fluoxetine is contraindicated in patients receiving 
MAO inhibitor therapy; at least 2 weeks should elapse between discontinuance 
of MAO inhibitor therapy and initiation of fluoxetine and vice versa. (Sec Drug 
Interactions: Drugs Associated with Serotonin Syndrome.) 

Fluoxetine therapy also is contraindicated in patients currently receiving, 
or having recently received, thioridazine therapy. In addition, concurrent use 
of nuoxetine in patients receiving pimozide is contraindicated. (See Thiorida
zine and also see Pimozide under Drug Interactions: Antipsychotic Agents.) 

Fluoxetine is contraindicated in patients with known hypersensitivity to the 
drug. 

• Pediatric Precautions Safety and efficacy of nuoxctine in pediatric 
patients have not been established in children younger than 8 years of age for 
the management of major depressive disorder (see Pediatric Considerations 
under Uses: Major Depressive Disorder) or in children younger than 7 years 
of age for the management of obsessive-compulsive disorder. 

FDA warns that antidepressants increase the risk of suicidal thinking and 
behavior (suicidality) in children and adolescents with major depressive dis
order and other psychiatric disorders. The risk of suicidality for these drugs 
wa~ identified in a pooled analysis of data from a total of 24 short-term (4-16 
weeks), placebo-controlled studies of 9 antidepressants (i.e., tluoxetine, bup
ropion, citalopmm, nuvoxamine, mirtuzapine, nefazodone, paroxetine, sertra
line, vcnlafaxine) in over 4400 children and adolescents with major depressive 
disorder; obsessive-compulsive disorder (OCD), or other psychiatric disorders. 
The analysis revealed a greater risk of adverse events representing suicidal 
behavior or thinking (suicidality) during the first few months of treatment in 
pediatric patients receiving antidepressants than in those receiving placebo. The 
average risk of such events was 4<;'o among children and adolescents receiving 
these drugs, twice the risk (2',1,) that was observed among those receiving 
placebo. However, a more recent meta-analysis of 27 placebo-controlled trials 
of 9 antidepressants (SSRis and others) in patients younger than 19 years of 
age with major depressive disorder, OCD, or non-OCD anxiety disorders sug
gests that the benefits of antidepressant thempy in treating these conditions 
may outweigh the risks of suicidal behavior or suicidal ideation. No suicides 
occurred in these pediatric trials. 

TI1e risk of suicidality in FDA's pooled analysis differed across the different 
psychiatric indications, with the highest incidence observed in the major de
pressive disorder s tudies. In addition, although there was considerable variation 
in risk among the antidepressants, a tendency toward an increase in suicidality 
risk in younger patients was found for almost all drugs studied. It is currently 
unknown whether the suicidality risk in pediatric patients extends to longer
term use (i.e., beyond several months). 

As a result of this analysis and public discussion of the issue, FDA has 
directed manufacturers of all antidepressants to add a boxed warning to the 
labeling of their products to alert clinicians of this suicidality risk in children 
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und adolescents and to recommend appropriate monitoring and close obser
vation of patients receiving these agents. (See Cautions: Precautions and Con
tr.Undicutions.) The drugs that arc the focus of the revised labeling arc all drugs 
included in the general class of antidepressants, including !hose that have not 
been studied in controlled clinical trials in pediatric patients, since the available 
data arc not adequate to exclude any single antidepressant from an increased 
risk. In addition to the boxed warning and other information in professional 
labeling on antidepressants, FDA currently recommends that a patient medi
cation guide explaining the risks associated with the drugs be provided to the 
patient each time the drugs are dispensed. Caregivers of pediutric patients 
whose depression is persistently worse or who are experiencing emergent sui
cidality or symptoms that might be precursors to worsening depression or sui
cidality during antidepressant therupy should consult their clinician regarding 
the best course of action (e.g., whether the therapeutic regimen should be 
changed or the drug discontinued). Patients should not discolllinue use of se
lective serotonin-rcuptake inhibitors ll'itllout first consulting their clinician. 
(Sec Dosage and Administration: Dosage.) 

Anyone considering the usc of Oum:etine in a child or adolescent for any 
clinical use must balance the potential risks of therapy with !he clinical need. 

Jmponunt toxicity, including myotoxicity, long-term neurobehavioral and 
reproductive toxicity, and impaired bone development, has been observed fol
lowing exposure of juvenile animals to Ouoxetine; some of these effects oc
curred at clinically relevant exposures to the drug. ln a s tudy in which tluoxetine 
{3, 10, or 30 mg/kg) was orally administered to young rats from weuning (post
natal day 21) through adulthood (day 90}, male und femttle sexual development 
was delayed at all dosages, and growth (body weight gain, femur length) was 
decreased during the dosing period in animals receiving !he highest dosage. At 
the end of the treatment period, serum levels of creatine kinase (a marker of 
muscle damage) were increased in animals receiving the intermediate and high
est dosage, and abnormal muscle and reproductive organ histopathology (skel
etal muscle degeneration and necrosis, testicular degeneration and necrosis, 
epididymal vacuolation and hypospermia) was observed at the highest dosage. 
When animals were evaluated after a recovery period (up to II weeks after 
drug cessation), neurobehavioral abnormalities (decreased reactivity at all dos
ages and learning deficit at the highest dosage) and reproductive functional 
impairment (decreased mating at all dosages and impaired fenility at the highest 
dosage) were noted; testicular and epididymal microscopic lesions and de
creased sperm concentrations were observed in the high-dosage group imlicat
ing that the reproductive organ effects seen at the end of treatment were irre
versible. Reversibility of Ouoxctine-induced muscle damage was not assessed 
in this study. Adverse effects similar to those observed in rats treated with 
Ouoxctine during the juvenile period have not been reported after administra
tion of fluoxclinc to adult animals. Plasma exposures (AUC) to fluoxctine in 
juvenile rats receiving the low, intermediate, and high dosages in this study 
were approximately 0.1-0.2, 1-2, and 5-10 times, respectively, the average 
exposure in pediatric patients receiving the maximum recommended dosage of 
20 mg daily. Exposures to norOuoxctinc, the principal active metabolite of 
Ouoxctine, in rats were approximately 0.3-0.8, 1-8, and 3-20 times the pedi
atric exposure ut the maximum recommended dosage, respectively. 

A specific effect of Ouoxctinc on bone development has been reponed in 
mice treated with Ouoxctine during the juvenile period. In mice treated with 
Ouoxctinc (5 or 20 mg/kg given intrapcritoneally) for 4 weeks beginning ut 4 
weeks of age, bone formation was reduced resulting in decreased bone mineral 
content and density. These dosages did not affect overall growth (e.g., body 
weight gain or femoral length). The dosages given to j uvenile mice in this 
study were approximately 0.5 and 2 times the maximum recommended dose 
for pediatric patients on a mg/mz basis. 

In a study conducted in mice, fluoxetinc administration ( 10 mg/kg intra
peritoneally) during early postnatal development (postnatal days 4 to 21) pro
duced abnormal emotional behaviors (decreased exploratory behavior in ele
vated plus-maze, increased shock avoidance latency) in adulthood (12 weeks 
of age). The dosage used in this study was approximately equal to the pediatric 
maximum recommended dosage on a mg/m2 basis. Because of the early dosing 
period in !his study, the clinical imponancc of these findings for the labeled 
pediatric usc in humans is unknown. 

As with other selective serotonin-rcuptake inhibitors, decreased weight gain 
has been observed in association with the use of Ouoxctine in children and 
adolescents. In one clinical trial in pediatric patients 8-17 years of age, height 
gain averaged about 1.1 em less and weight gain averaged about I kg less after 
J 9 weeks of fluoxctine therapy relative to placebo-treated patients. In addition, 
Ouoxctine therapy was associated with a decrease in plasma alkaline phospha
tase concentrations. Because the safety of Ouoxctinc in pediatric paticnL~ has 
not been systematically assessed for chronic therapy longer than several months 
in duration and studies !hal directly evaluate !he Jong-tcrrn effects of tluoxctine 
on the growth, development, and maturation of children and adolescents arc 
lacking, height and weight should be monitored periodically in pediatric pa
tients receiving Ouoxctine. The clinical imponancc of these findings on long
term growth currently is not known, bul the manufacturer will conduct a phose 
IV study 10 evaluate any potential impact of Ouoxetine therapy on long-term 
pediatric growth. For funhcr infonnation on adverse effects associated with the 
use of Ouoxetinc in pediatric patients, see the opening discussion in Cautions. 

• Geriatric Precautions The efficacy of fluoxetinc has been estab
lished in clinical studies in geriatric patients. Although no overall differences 
in efficacy or safety were observed between geriatric and younger patients, the 
possibility that some older patients panicularly those with systemic disease or 
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!hose who arc receiving other drugs concomitantly (sec Pharmacokinetics: 
Elimination and also sec Uses: Major Depressive Disorder) may exhibit in
creased sensitivity to the drug cannot be ruled out. 

In pooled data analyses, a rt•duced risk o f suicidality was observed in adults 
65 years of age or older with antidepressant ther.tpy compared with placebo. 
(Sec Cautions: Precautions and Contraindications.) 

• Mutagenicity and Carcinogenicity Fluoxctine and norOuoxetinc 
did not exhibit mutagenic activity in vitro in mammalian cell (e.g .. mouse 
lymphoma, rat hepmocyte DNA repair) or microbial (the Salmond Ia microbial 
mutagen [Ames]) test systems, or with the in vivo sister chromatid-exchange 
assay in Chinese hamster bone marrow cells. No evidence of carcinogenesis 
was seen in rats or mice receiving oral Ouoxetinc dosages of about 7.5 or 9 
times the maximum recommended hum:m dosage of the drug, respectively, for 
24 months. 

• Pregnancy, Fertility, and Lactation Pregnancy Some nco
nates exposed to tluoxctine and other selective scrotonin-rcuptake inhibitors 
(SSRis) or selective serotonin- and norcpincphrine-rcuptake inhibitors (SNRis) 
late in the third trimester of pregnancy have developed complications that have 
sometimes been severe and required prolonged hospitalization, respiratory sup
port, enteral nutrition, and other fom1s of supponive care in special care nurs
eries. Such complications can arise immediately upon delivery and usually last 
several days or up to 2-4 weeks. Clinical fi ndings reponed to date in the ne
onates have included respiratory distress, cyanosis, apnea, seizures, tempera
ture instability or fever, feeding difficulty, dehydration, excessive weight loss, 
vomiting, hypoglycemia, hypotonia, hyperrcncxia, tremor, jillcrincss, irritabil
ity, lethargy, reduced or lack of reaction to pain stimuli, and constant crying. 
These clinical features appear to be consistent with either a direct toxic effect 
of the SSRJ or SNRI or, possibly. a drug withdrawal syndrome. It should be 
noted that, in some cases, the clinical picture was consistent with serotonin 
syndrome (sec Drug Interactions: Drugs Associated with Serotonin Syndrome). 
When treating a pregnant woman with Ruoxctine during the third trimester of 
pregnancy, the clinician should carefully consider the potential risks and ben
efits of such therapy. Consideration may be given to cautiously tapering tluox
ctine therapy in the third trimester prior to delivery if the drug is administered 
during pregnancy. (Sec Dosage and Administration: Treatment of Pregnant 
Women during the Third Trimester.) 

FDA states that decisions about managemem of depression in pregnant 
women arc challenging and that the patient and her clinician must carefully 
consider and discuss the potential benefits and risks of SSRI therapy during 
pregnancy for the individual woman. Two recent studies provide imponanl 
information on risk.s associated with discontinuing or continuing antidepressant 
therapy during pregnancy. 

The firs t study , which was prospective, naturalistic, and longitudinal in 
design, evaluated the potential risk of relapsed depression in pregnant women 
with a history of major depressive disorder who discontinued or auempted to 
discontinue antidepressant (SSRJs, tricyclic antidepressants, or others) thcmpy 
during pregnancy compared with that in women who continued antidepressant 
therapy throughout their pregnancy; all women were euthymic while receiving 
antidepressant therapy at the beginning of pregnancy. In this study, women 
who disconlinucd antidepressant ther.tpy were found to be 5 times more like ly 
10 have a relapse of depression during their pregnancy than were women who 
continued to receive their antidepressant while pregnant, suggesting that preg
nancy docs not protect against a relapse of depression. 

The second study suggests !hat infants exposed to SSRis in late pregnancy 
may have an increased risk of persistent pulmonary hypcnension of the new
born (PPHN), which is associated with substantial neonatal morbidity and mor
tali ty. PPHN occurs at a rate of 1- 2 neonates per 1000 live binhs in the gencrJI 
population in !he US. In this retrospective case-control s tudy of 377 women 
whose infants were born with PPHN and 836 women whose infants were born 
healthy, the risk for developing PPHN was approximately sixfold higher for 
infants exposed to SSRis after the twentieth week of gestation compared with 
infants who had not been exposed to SSRis during this period. The study was 
too small to compare the risk of PPHN associated with individual SSRis, and 
the findings haye not been confirmed. Although the risk of PPHN identifi ed in 
this study still is low (6-12 cases per 1000) and J'unher study is needed, the 
findings add to concerns from previous rcpons !hat infants exposed to SSRJs 
late in pregnancy may experience adverse serotoncrgic effects. 

Fluoxetine and it~ principal metabolite norOuoxctine have been shown to 
cross the placenta in animals. 1l1erc arc no adequate and coptrollcd studies to 
date using tluoxctinc in pregnant women, and !he drug should he used during 
pregnancy only when clearly needed. Women should be advised to notify their 
clinician if they are or plan to become pregnant. FDA states that women who 
arc pregnant or thinking about becoming pregnant should not di~continue any 
antidepressant, including Ouoxctinc, without first consulting their clinician. The 
decision whether or not to continue antidepressant therapy should be made 
only after careful consideration of the potential benefits and risks of antide
pressant therapy for each individual pregnant patient If a decision is made to 
discontinue treatment with nuoxetinc or other SSRJs before or during preg
nancy, discontinuance of therapy should be done in consultation with the cli
nician in accordance with the prescribing information for the antidepressant, 
and the patient should be closely monitored for possible relapse of depression. 
In addition, the prolonged elimination of the drug and its active mctaholitc 
from !he body after discontinuunce of therapy should be considered when a 
woman of childbearing potential receiving Ouoxetine plans to become pregnant. 
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Most epidemiologic studies of pregnancy outcome following first trimester 
exposun: to SSR!s, including lluoxctine, conducted to date have not revealed 
evidence of un increased risk of major congenital malformations. In a pro
spective, controlled, multicenter study, maternal use of several SSRis (sertra
line, nuvoxamine, paroxetine) in a limited number of pregnant women did not 
appear to increase the risk of congenital malformation, miscarriage, stillbirth, 
or premature delivery when used during pregnancy at recommended dosages. 
Birth weight and gestational age in neonates exposed to the drugs were similar 
to those in the control group. In another small study based on medical records 
review, the incidence of congenital anomalies reported in infants born to 
women who were treated with lluoxetine and other SSR!s during pregnancy 
was comparable to that observed in the general population. However, the results 
of epidemiologic studies indicate thm exposure to paroxetine during the first 
trimester of pregnancy may increase the risk for congenital malformations, 
particularly cardiovascular malformations. (See Pregnancy, under Cautions: 
Pregnancy, Fertility, and Lactation in Paroxetinc 28:16.04.20.) Additional epi
demiologic studies are needed to more thoroughly evaluate the relative safety 
of lluoxctine and other SSRis during pregnancy, including their potential ter
atogenic risks and possible effects on neurobehavioral development. 

The effect of fluoxetine on labor and delivery is not known. 
Fertility Reproduction studies in rats using lluoxetine dosages 5-9 

times the maximum recommended human daily dosage have not revealed ev
idence of impaired fertility. However, a slight decrease in neonatal survival 
that probably was related to reduced maternal food consumption and sup
pressed weight gain was reported in the offspring. Like some other SSRis, 
pretreatment with lluoxetine inhibits methoxydimethyltryptamine-induccd 
ejaculation in rats; this effect is blocked by metergoline, a serotonin antagonist. 
Alterations in sexual function also have been reported in patients receiving the 
drug. (See Sexual Dysfunction under Cautions: Renal, Electrolyte, and Geni
tourinary Effects and see also Cautions: Pediatric Precautions.) 

Lactatio11 Fluoxetine and its metabolites distribute into human milk. 
Limited datu indicate that fluoxetine and norfluoxetine concentrations are 20-
30% of concurrent maternal plasma drug concentrations. Crying, sleep distur
bance, vomiting, and watery stools developed in an infant who nursed from a 
woman receiving fluoxetine; plasma fluoxetine and norlluoxetine concentra
tions in the infant on the second day of feeding were 340 and 208 ng/mL, 
respectively. Therefore, fluoxetine should not be used in nursing women, and 
women should be advised to notify their physician if they plan to breast-feed. 
In addition, the slow elimination of lluoxetine and norfluoxetine from the body 
after discontinuance of the drug should be considered. 

Drug Interactions 
As with other drugs, the possibility that fluoxetine may interact with any 

concomitantly administered drug by a variety of mechanisms, including phar
macodynamic and pharmacokinetic interactions, should be conside red. The po
tential for interactions exists not only with concomitantly administered drugs 
but also with drugs administered for several weeks after discontinuance of 
lluoxetine therapy due to the prolonged elimination of fluoxetine and its prin
cipal metabolite, norfluoxetine. (See Pharmacokinetics: Elimination.) 

• Drugs Associated with Serotonin Syndrome Serotonin syn
drome may occur in patients who receive selective serotonin-reuptake inhibi
tors (SSR!s) such as fluoxetine concurrently or in close succession with other 
serotonergic drugs. Symptoms of serotonin syndrome may include mental 
status changes (e.g., agitation, hallucinations, coma), autonomic instability 
(e.g., tachycardia, labile blood pressure, hyperthermia), neuromuscular aber
rations (e.g., hyperreflexia, incoordination), and/or Gr symptoms (e.g., nausea, 
vomiting, diarrhea). Although the syndrome appears to be relatively uncommon 
and usually mild in severity, serious and potentially life-threatening compli
cations, including seizures, disseminated intravascular coagulation, respiratory 
failure, and severe hyperthermia, as well as death occasionally have been re
ported. The precise mechanism of the syndrome is not fully understood; how
ever, it appears to result from excessive serotonergic activity in the CNS, prob
ably mediated by activation of serotonin 5-HTtA receptors. The possible 
involvement of dopamine and 5-HT2 receptors also has been suggested, al
though their roles remain unclear. 

Serotonin syndrome most commonly occurs when 2 or more serotonergic 
agents with different mechanisms of action are administered either concurrently 
or in close succession. Serotonergic agents include those that increase serotonin 
synthesis (e.g., the serotonin precursor tryptophan), stimulate synaptic sero
tonin release (e.g., some amphetamines, dexfenfluramine [no longer commer
cially available in the US], fenfluramine [no longer commercially available in 
the US]}, inhibit the reuptake of serotonin after release (e.g., SSRis. selective 
serotonin- and norepinephrine-reuptake inhibitors [SNRis], tricyclic antide
pressants, trazodone, dextromethorphan, meperidine, tramadol), decrease the 
metabolism of serotonin (e.g., MAO inhibitors), have direct serotonin postsy
naptic receptor activity (e.g., buspirone), or nonspecifically induce increases in 
serotonergic neuronal activity (e.g., lithium salts). Selective agonists of sero
tonin (5-hydroxytryptamine; 5-HT) type I receptors ("triptans") and dihydroer
gotamine, agents with serotonergic activity used in the management of migraine 
headache, and SL John's wort (Hypericum pe1jorawm) also have been impli
cated in serotonin syndrome. 

The combination of SSR!s and MAO inhibitors appears to be responsible 
for many of the reported cases of serotonin syndrome. The syndrome also has 
been reported when SSRis have been used concurrently with tryptophan, lith-
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ium, dextromethorphan, sumatriptan, or dihydroergotamine. In rare cases, the 
serotonin syndrome reportedly has occurred in patients receiving the recom
mended dosage of a single serotonergic agent (e.g., clomipramine) or during 
accidental overdosage (e.g., sertmline intoxication in a child). Some other drugs 
that have been implicated in certain circumstances include buspirone, bromo
criptine, dextropropoxyphene, methylenedioxymethamphetamine (MDMA; 
"ecstasy"), selegiline (a selective MAO-B inhibitor), and sibutramine (an SNRI 
used for the management of obesity). Other drugs that have been associated 
with the syndrome but for which less convincing data are available include 
carbamazepine, fentany l, and pentazocine. 

Clinicians should be aware of the potential for serious, possibly fatui re
actions associated with serotonin syndrome in patients receiving 2 or more 
drugs that increase the availability of serotonin in the CNS, even if no such 
interactions with the specific drugs have been reported to date in the medical 
literature. Pending further accumulation of data, drugs with serotonergic activ
ity should be used cautiously in combination and such combinations should be 
avoided whenever clinically possible. Serotonin syndrome may be more likely 
to occur when initiating therapy with a serotonergic agent, increasing the dos
age, or following the addition of another serotonergic drug. Some clinicians 
state that patients who have experienced serotonin syndrome may be at higher 
risk for recurrence of the syndrome upon reinitiation of serotonergic drugs. 
Pending further experience in such cases, some clinicians recommend thut ther
apy with serotonergic agents be limited following recovery. In cases in which 
the potential benefit of the drug is thought to outweigh the risk of serotonin 
syndrome, lower potency agents and reduced dosages should be used, combi
nation serotonergic therapy should be avoided, and patients should be moni
tored carefully for manifestations of serotonin syndrome. 

Serotonin Sy11drome Manifestations. Serotonin syndrome is char
acterized by mental status and behavioral changes, altered muscle tone or neu
romuscular activity, autonomic instability with rapid fluctuations of vital signs, 
hyperthermia, and diarrhea. Some clinicians have stated that the diagnosis of 
serotonin syndrome can be made based on the presence of at least 3 of the 
following manifestations: mental status changes (e.g., confusion, hypomania), 
agitation, myoclonus, hyperre flexia , fever, shivering, tremor, diaphoresis, 
ataxia, and diarrhea in the setting of a recent addition or an increase in dosage 
of a serotonergic agent; the absence of other obvious causes of mental status 
changes and fever (e.g., infection, metabolic disorders, substance abuse or with
drawal); and no recent initiation or increase in dosage of an antipsychotic agent 
prior to the onset of the signs and symptoms (in order to rule out neuroleptic 
malignant syndrome [NMS]). In some cases, features of the serotonin syndrome 
have resembled those associated with NMS, which may occur in patients re
ceiving phenothiazines or other antipsychotic agents. (See Extrapyramidal Re
actions in Cautions: Nervous System Effects in the Phenothiazines General 
Statement 28: 16.08.24.) 

Other signs and symptoms associated with serotonin syndrome have in
cluded restlessness, irritability, insomnia, aggressive behavior, headache, 
drowsiness, dizziness, disorientation, loss of coordination, anxiety, euphoria, 
hallucinations, dilated pupils, nystagmus, paresthesias, rigidity, clonus, sei
zures, and coma. Nausea, vomiting, abdominal cramping, flushing, hyperten
sion, hypotension, tachycardia, tachypnea, and hyperventilation also have oc
curred. 

The onset of the serotonin syndrome can range from minutes after initiating 
therapy with a second serotonergic agent to seveml weeks after receiving a 
stable dosage. Preliminary evidence to date suggests that neither the occurrence 
nor the severity of serotonin syndrome is related to the dose or dur.uion of 
serotonergic drug therapy. 

The incidence of serotonin syndrome is unknown, but it is likely that the 
syndrome is underreported because it is not recognized or appears in various 
degrees of severity (mild, moderate, or severe). In addition, serotonin syndrome 
may be confused with NMS in some cases. 

Treatment. Mild cases of serotonin syndrome generally respond within 
l 2-24 hours to the immediate discontinuance of serotonergic agents and gen
eral supportive therapy. Symptoms rarely last more than 72-96 hours in the 
absence of complications. Supportive therapy in such cases may include hos
pitalization, adequate hydration, control of myoclonus and hyperreflexia with 
benzodiazepines such as clonazepam (and possibly propranolol), and control 
of fever with acetaminophen and external cool ing, if necessary. Other possible 
causes of altered mental status and fever also should be considered and treated 
accordingly. 

Patients with severe hyperthcnnia (i.e., a temperature of more than 40.5°C) 
are considered to have more severe cases of serotonin syndrome' which are 
associated with more serious complications and mortality. Muscular rigidity 
often accompanies hyperthermia and may respond to benzodiazepine therapy. 
Such patients should be managed with aggressive cooling measures, including 
external cooling, the institution of muscular paralysis (to decrease body tcm
pemture, help prevent rhabdomyolysis and disseminated intravascular coagu
lation from muscular rigidity refractory to benzodiazepines, and facilitate in
tubation), and maintenance of a patent airway with endotracheal intubation. 
Seizures may be tre:ited with benzodiazepines and, if necessary, other andcon
vulsants (e.g .. barbiturates). Patients who de velop hypertension, cardiac ar
rhythmias, and other serious complications such as disseminated intravascular 
coagulation or rhabdomyolysis associated with serotonin syndrome should re
ceive appropriate therapy for these conditions. 

Although there is no specific therapy for serotonin syndrome, nonspecific 
serotonin (5-HT, and 5-HT,) receptor antagonists such as cyproheptadine and 
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methyscrgide and drugs with 5-HT,A receptor affinity such as propranolol have 
been used with some success in a limited number of patients whose symptoms 
persisted or were unusually severe. Dantrolene, bromocriptine, and chlorprom
azine (for sedation, to help reduce fever, and because of its 5-HT-receptor 
blocking activity) also have been used in a limited number of patients with 
serotonin syndrome but with inconsistent results; the possibility that chlor
promazine may lower the seizure threshold in this selling should be considered. 

Mo11oami11e Oxidase I1111ibitors Concurrent use of selective scro
tonin-rcuptakc inhibitors and MAO inhibitors potentially is hazardous and may 
result in the serotonin syndrome. 

Probably because of its extensive clinical usc and the prolonged elimination 
half-life of both nuoxetine and nornuoxctine, nuoxetine has been the selective 
serotonin-reuptake inhibitor most commonly implicated in serotonin syndrome. 
In at least 2 cases, serotonin syndrome developed when MAO inhibitor therapy 
was initiated after the discontinuance oflluoxetine therapy. Shivering, diplopia, 
nausea, confusion, and anxiety reportedly occurred in one patient 6 days after 
discontinuance of nuoxetine therapy and 4 days after initiation of tranylcy
promine therapy; s igns and symptoms resolved without apparent sequelae 
within 24 hours following discontinuance of the MAO inhibitor in this patient. 
In another case, the initiation of tranylcypromine therapy more than 5 weeks 
after discontinuance of nuoxctinc reportedly resulted in serotonin syndrome. 

Tite manufacturer and some clinicians state that concurrent administration 
of nuoxctine and MAO inhibitors is contraindicated. Because both nuoxetine 
and its principal metabolite have relatively long half-lives, the manufacturer 
and some clinicians recommend that at least 5 weeks elapse between discon
tinuance of lluoxctinc therapy and initiation of MAO inhibitor therapy, s ince 
administration of an MAO inhibitor prior to elapse of this time may increase 
the risk of serious adverse e ffects. Bused on clinical experience with concurrent 
administration of tricyclic antidepressants and MAO inhibitors, the manufac
ture r of lluoxetine recommends that at least 2 weeks elapse following discon
tinuance of an MAO inhibitor prior to initiation of nuoxetine therapy. 

Several other selective serotonin-reuptake inhibitors, including sertraline 
and citalopram, have been associated with serotonin syndrome when given in 
combination with MAO inhibitors. Because of the potential risk of serotonin 
syndrome when serotonin-reuptake inhibitors arc combined with MAO inhib· 
itor therapy, citalopram, escitalopr&m, Huvoxamine, paroxetine, and sertraline 
should not be used concomitantly with MAO inhibitors and it is recommended 
that at least 2 weeks elapse between discontinuance of MAO inhibitor therapy 
and initiation of therapy with these selective scrotonin-reuptake inhibitors and 
vice versa. 

Muclubcmldc. Moclobcmide, a selective and reversible MAO-A inhibitor 
(not commercially available in the US), also has been associated with serotonin 
syndrome and such reactions have been fatal in several cases in which the drug 
was given in combination with the selective serotonin-reuptakc inhibitor cital
opram or with clomipramine. Pending funher experience with such combina
tions, some clinicians recommend that concurrent therapy with moclobemide 
and selective serotonin-reuptake inhibitors be used only with extreme caution 
and serotonin-reuptakc inhibitors should have been discontinued for some time 
(depending on the elimination half-lives of the drug and its active metabolites) 
before initiating moclobemide therapy. 

Sclcgilinc. Selegiline, a selective MAO-B inhibitor used in the manage
ment of parkinsonian syndrome, also has been reponed to cause serotonin 
syndrome when given concurrently with selective serotonin-reuptake inhibitors 
(lluoxctine, paroxetine, sertraline). Although selegiline is a selective MAO-B 
inhibitor at therapeutic dosages, the drug appears to lose its selectivity for the 
MAO-B enzyme at higher dosages (e.g., those exceeding 10 mglkg), thereby 
increasing the risk of serotonin syndrome in patients receiving higher dosages 
of the drug either alone or in combination with other serotoncrgic agents. The 
manufacturer of sclegilinc recommends avoiding concurrent selegilinc and se
lective seroton in-reuptake inhibitor therapy. In addition, the manufacturer of 
sclegilinc recommends that a drug-free interval of at least 2 weeks e lapse be
tween discontinuance of selegiline and initiation of selective serotonin-reuptakc 
inhibitor therapy. Because of the long half-lives of nuoxetine and its principal 
metabolite, at least 5 weeks should elapse or even longer (particularly if lluox
etinc has been prescribed chronically and/or at higher dosages) between dis
continuance of lluoxetine and initiation of selegilinc therapy. 

Isoniazid. Isoniazid, an antituberculosis agent, appears to have some 
MAO-inhibiting activity. In addition, iproniazid (not commercially available 
in the US), another antituberculosis agent structurally related to isoniazid that 
also possesses MAO-inhibiting activity, reportedly has resulted in serotonin 
syndrome in at least 2 patients when given in combination with meperidine. 
Pending further experience, clinicians should be aware of the potential for 
serotonin syndrome when isoniazid is given in combination with selective se
rotonin-reuptake inhibitor therapy or other serotonergic agents. 

Linczolid. Linezolid, an anti-infective agent that is a nonselective and re
versible MAO inhibitor, has been associated with drug intemctions resulting 
in serotonin syndrome and should there fore be used with caution in patients 
receiving nuoxetine. 

T ramadol Because trnmadol affects the serotonergic neurotransmine r 
system, the drug should be used with caution in patients receiving fluoxetine, 

Tryptophan and Other Seroto11in Precursors Adverse nervous 
system effects (e.g., agitation, restlessness, aggressive behavior, insomnia, poor 
concentration, headache, paresthesia, incoordination, worsening of symptoms 
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of obsessive-compulsive disorder), adverse Gl effects (e.g., nausea, abdominal 
cramps, diarrhea), palpitation, and/or chills reportedly have occurred in a lim
ited number of patients receiving nuoxetinc concurrently with tryptophan, a 
serotonin precursor. Such symptoms generally resolved within several weeks 
following discontinuance of tryptophan despite continued lluoxetine therapy. 
Although the mechanism for this interaction has not been fully elucidated, it 
has been suggested that these adverse effects resemble the serotonin syndrome 
observed in animals and therefore may result from a marked increase in sero
tonin availability when tryptophan and potent serotonin-reuptukc inhibitors 
such us Huoxetine are administered concurrently. Because of the potential risk 
of serotonin syndrome, concurrent use of tryptophan or other serotonin pre
cursors should be avoided in pat ients receiving Huoxetine. 

5-HT1 Receptor Ago11ists ("Tripta11s") Weakness, hypcrrcncxiu, 
and incoordination have been reported rarely during postmurketing surveillance 
in patients receiving sumatriptan concomitantly with an SSRI (e.g., lluoxetine, 
citalopram, escitalopram, nuvoxamine, puroxetine, sertraline). Oral or subcu
taneous sumatriptun and SSRis were used concomitantly in some clinical stud
ies without unusual adverse effects. However, an increase in the frequency of 
migraine allacks and a decrease in the effectiveness of sumutriptun in relieving 
migraine headache have been reponed in u patient receiving subcutaneous in
jections of sumatriptan intermillently while undergoing Huoxetinc therapy. 

Because of the risk of potentially life-threatening serotonin syndrome, cli
nicians prescribing 5-HT, receptor ugonists (triptans; e.g., almotriptan, eletrip
tan, frovatriplan, naratriptan, rizatriptan, sumatriptun, zolmitriptan), SSRis, and 
selective serotonin- and norcpinephrinc-reuptake inhibitors (SNRJs) should 
consider that triptans often are used intermittently and that either the triptan, 
SSRI, or SNRI may be prescribed by a different clinician. Clinicians also 
should weigh the potential risk of serotonin syndrome with the expected benefit 
of using a triptan concurrently with SSRI or SNRI therapy. If concomitant 
treatment with Huoxetine and a triptan is clinically warranted, the patient should 
be observed carefully, panicularly during treatment initiation, dosage increases, 
and following the addition of other serotonergic ugems. Patients receiving con
comitant triptun and lluoxetine therapy should bt: informed of the possibility 
of serotonin syndrome and advised to immediately seek medical allention if 
they experience symptoms of this syndrome. 

Other Drugs Pentazocine, an opiate partial agonist analgesic, has been 
reported to cause transient symptoms of diaphoresis, ataxia, llushing, and 
tremor suggestive of the serotonin syndrome when used concurrently with 
lluoxetine. In addition, serotonin syndrome rarely may occur following con
comitant usc of lluoxctine and stimulants because stimulants can release se
rotonin, and amphetamine is metabolized by the cytochrome P-450 (CYP) 20 6 
isoenzyme, which is inhibited by some selective serotonin-rcuptake inhibitors 
(e.g., Huoxetinc, paroxetine). 

• Drugs Undergoing Metabolism by Hepatic Microsomal 
Enzymes Drugs Metabolized by Cytochrome P-450 (GYP) 2D6 
Fluoxetine, like many other antidepressants (e.g., other selective scrotonin
reuptakc inhibitors, many tricyclic antidepressants), is metabolized by the drug
metabolizing cytochrome P-450 (CYP) 206 isoenzyme (dcbrisoquinc hydrox
ylase). In addition, like many other drugs metabolized by CYP2D6. nuoxetinc 
inhibits the activity of CYP2D6 and potentially may increase plasma concen
lmtions of concomitantly administered drugs that also arc metabolized by this 
enzyme. Fluoxctine may make normal CYP2D6 mctabolizers resemble "poor 
metubolizcrs". Although similar interactions are possible with other selective 
scrotonin-reuptuke inhibitors, there is considerable variability among the drugs 
in the extent to which they inhibit CYP2D6: lluoxetine and paroxetinc appear 
to be more potent in this regard than sertraline. 

Concomitant usc of lluoxetine with other drugs metabol ized by CYP2D6 
has not been systematically studied. The extent to which this potential inter
action may become clinically imponunt depends on the extent of inhibition of 
CYP2D6 by the antidepressant and the therapeutic index of the concomitantly 
administered drug. The drugs for which this potential interaction is of greatest 
concern are those that arc metabolized principally by CYP2D6 and have u 
narrow therapeutic index, such as tricyclic antidepressants, class IC antiar
rhythmics (e.g., propafcnone, llecainide, encainide), vinblastine, and some phe
nothiazines (e.g., thioridazine). 

Caution should be exercised whenever concurrent therapy with lluoxetine 
and other drugs metabolized by CYP2D6 is considered. If lluoxetine therapy 
is initiated in a patient already receiving a drug metabolized by CYP2D6, the 
need for decreased dosage of that drug should be considered. In addition, a 
low initial dosage should be used whenever a drug that

1 
is predominantly me

tabolized by CYP2D6 and has a relatively narrow therapeutic margin (e.g., 
tricyclic antidepressants, class IC untiarrhythmics) is initiated in a patients who 
is receiving or has received lluoxetine during the previous ;; weeks. Because 
of the risk of serious ventricular arrhythmias and sudden death potentially as
sociated with increased plasma concentrations of thioridazine, thioridaz ine is 
contraindicated in any patient who is receiving or has received lluoxctine dur
ing the previous 5 weeks. (Sec Thioridazine under Drug lnteractjons: Antipsy
chotic Agents.) 

Drugs Metabolized by Cytochrome P-450 (CYP) 3A4 Although 
nuoxetine can inhibit the cytochrome P-450 (CYP) 3A4 isoenzyme, results of 
in vitro and in vivo studies indicate that the drug is a much less potent inhibitor 
of this enzyme than many other drugs. In one in vivo drug interaction study, 
concomitant administration of single doses of the CYP3A4 substrate terfcna· 
dine (no longer commercially available in the US) and Huoxetine did not in-
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crease plasma concentrations of terfenadine. In addition, in vitro s tudies have 
shown that ketoconazole, n potent inhibitor of CYP3A4 activity, is at least 100 
times more potent than lluoxetine or norlluoxetine as an inhibitor of several 
substrates of this enzyme (e.g., astemizole [no longer commercially available 
in the US], cisapride, midazolam). Some clinicians state that concomitant use 
of lluoxetine with astemizole or terfcnadine is not recommended since sub
stantially increased plasma concentrations of unchanged astemizole or terfen
adine could occur, resulting in an increased risk of serious adverse cardiac 
effects. However, the manufacturer of lluoxetine states that the extent of fluox
etine's inhibition of CYP3A4 activity is unlikely to be of clinical importance. 

• Tricyclic and Other Antidepressants Concurrent administration 
of lluoxetine and a tricyclic antidepressant (e.g., nonriptyline, desi11ramine, 
imipramine) reportedly has resulted in adverse effects associated with tricyclic 
toxicity (including sedation, decreased energy, lightheadedness, psychomotor 
retardation, dry mouth, constipation, memory impairment). In patients receiv
ing· imipramine or desipramine, initiation of fluoxetine therapy reportedly re
sulted in plasma concentrations of these tricyclic antidepressants that were at 
least 2-10 times higher; this effect persisted for 3 weeks or longer after fluox
etine was discontinued. Elevated plasma tmzodone concentrations and adverse 
effects possibly associated with trazodone toxicity (e.g., sedation, unstable gait) 
also have been reponed during concomitant lluoxetine and trazodone thempy. 
Although the mechanism for this possible intemction has not been established, 
it has been suggested that lluoxetine may inhibit the hepatic metabolism of 
tricyclic antidepressants. (Sec Drugs Metabolized by Cytochrome P-450 (CYP) 
2D6 under Drug Interactions: Drugs Undergoing Metabolism by Hepatic Mi
crosomal Enzymes.) Further study of this potential intemction is needed, but 
current evidence suggests that patients receiving fluoxetine and a tricyclic an
tidepressant or tmzodone concomitantly should be closely observed for adverse 
effects; monitoring of plasma tricyclic or trazodone concentrations also should 
be considered and their dosage reduced as necessary. Because lluoxetine may 
increase plasma concentrations und prolong elimination half-life of tricyclic 
antidepressants, the need for more prolonged monitoring following combined 
tricyc lic and fluoxetine overdose should be considered. In addition, because of 
the prolonged elimination of fluoxctine and norlluoxetine, the possibility that 
the drug may interact with tricyclic antidepressants after recent discontinuance 
of ftuoxetine also should be considered. 

• Antipsychotic Agents Some clinical data suggest a possible phar
macodynamic and/or pharmacokinetic interaction between selective serotonin
reuptake inhibitors, including fluoxetine, and some antipsychotic agents. 

Clozapine Concomitant use of fluoxetine and clozapine can increase 
plasma concentrations of clozapinc and enhance clozapine's pharmacologic 
effects secondary to suspected inhibition of clozapine metabolism by lluoxe
tine. Increased plasma clozapine concentrations also have been reponed in 
patients receiving other selective serotonin-reuptake inhibitors (e.g., ftuvox
nmine, paroxctine). There has been at least one fatality related to clozapine 
toxicity following ingestion of clozapine, fluoxetine, and alcohol. The manu
facturer of clozapine states that caution should be used and patients closely 
monitored if clozapine is used in patients receiving selective serotonin-reuptake 
inhibitors, and a reduction in clozapine dosage should be considered. 

Haloperidol Elevated plasma concentrations of haloperidol have been 
observed in patients receiving concomitant lluoxetine therapy. Severe extra
pyramidal symptoms (e.g., tongue stiffness, parkinsonian symptoms, akathisia), 
which required hospitalization and were refractory to conventional therapy (in
cluding anticholinergic antiparkinsonian agents, diphenhydramine, and diaze
pam), reportedly occurred in a patient receiving Huoxetine and haloperidol 
concurrently; this patient previously had experienced only mild adverse extra
pyramidal effects with haloperidol thempy alone. The extrapyramidal symp
toms gradually abated following discontinuance of both drugs, and the patient 
subsequently tolerated haloperidol therapy with evidence of only a slight par
kinsonian gait. The clinical importance of this possible interaction has not been 
established, and additional study is required to determine the safety of com
bined fluoxetine and antipsychotic therapy. 

Pimozide Clinical studies evaluating pimozide in combination with and 
other antidepressants have demonstr.tted an increase in adverse drug interac
tions or QT, prolongation during combined therapy. In addition, rare case re
ports have suggested possible additive cardiovascular effects of Huoxetine nnd 
pimozide, resulting in bradycardia. Marked changes in mental status (e.g., stu
por, inability to think clearly) and hypcrsalivation a lso were reponed in one 
woman who received both drugs concurre ntly. Although a specific study eval
uating concurrent fluoxetinc and pimozide therapy has not been performed to 
date, concurrent usc of these drugs is contraindicated because of the potential 
for adverse drug interactions or QT, prolongation. 

Risperidone Extrapyramidal symptoms followed by persistent tardive 
dyskinesia (dyskinetic tongue movements) have occurred in one 18-year old 
who received risperidone concomitantly with fluoxetine; however, a causal 
relationship has not been established. The AUC of risperidone increased during 
concomitant lluoxetine therapy in one study in psychotic patients, and the AUC 
of active drug (risperidone plus 9-hydroxyrisperidone) increased in poor and 
extensive metabolizers (determined by CYP2D6 genotyping): there was no 
evidence of increased severity or incidence of extrapyramidal symptoms in tllis 
30-day study. 

Thioridazine Although specific drug interaction studies evaluating 
concomitant use of lluoxetine and thioridazine are not available, concomitant 
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use of othe r selective serotonin-reuptake inhibitors (e.g., lluvoxamine) haS' re
sulted in increased plasma concentrations of the antipsychotic agent. Because 
of the risk of serious ventricular arrhythmia and sudden death associated with 
e levated plasma concentrations of thioridazine, thioriduzinc is contraindicated 
in any patients who is receiving or has received Huoxetine during the previous 
5 weeks. (See Drugs Metabolized by Cytochrome P-450 (CYP) 2D6 under 
Drug Interactions: Drugs Undergoing Hepatic Microsomal Metabolism.) 

• Benzodinzepines Fluoxetinc appears to inhibit the metabolism of di
azepam, as evidenced by increases in the elimination half-life and plasma con
centration of diazepam and decreases in diazepam clearance and the rate of 
formution of desmethyldiazepam (an active metabolite of diazepam) during 
concomitant use of the drugs. Although clinically important increase in psy
chomotor impairment hus not been noted when Huoxetine and diazepam were 
administered concomitantly as compared with. ndministration of diazepam 
alone, concomitant administration of alprazolam and fluoxetine have resu lted 
in increased plasma concentrations of alprazolam and further psychomotor per
formance impairments. Pending funher accumulation of data, the possibility 
that u clinically important interaction could occur in geriatric or other suscep
tible patients should be considered. 

• Buspirone Buspironc has serotonergic activity and may have been par
tially responsible for a case of serotonin syndrome that resulted in the death of 
a patient receiving fluoxetinc, buspirone, and an MAO inhibitor (tranylcyprom
ine) concomitantly. (See Drug Interactions: Drugs Associated with Serotonin 
Syndrome.) 

In a patient with depression, generalized anxiety disorder, and panic attacks 
who was receiving concomitant buspirone and trazodone therapy, an increa~e 
in anxiety symptoms to a level comparable to that observed prior to buspirone 
therapy occurred when nuoxetine was added to the regimen. Although the 
mechanism of this possible interaction has not been established, it was sug
gested that lluoxetine may have either directly antagonized the therapeutic ac
tivity of buspirone or may have precipitated the anxiety symptoms through a 
separate mechanism. However, combined usc of the drugs also has been re
ported to potentiate therapeutic efficacy in patients with obsessive-compulsive 
disorder. 

• Lithium Fluoxetine and lithium have been used concurrently in a lim
ited number of patients without apparent adverse effects. However, both in
creased and decreased serum lithium concentrations and adverse neuromus
cular e ffects possibly associated with lithium toxicity and/or serotonin 
syndrome (e.g., ataxia, dizziness, dysarthria, stiffness of the extremities) have 
been reponed during combined tl1erapy with the drugs. Lithium appears to have 
some serotonergic activity and serotonin syndrome ha~ been reponed following 
the initiation of lithium therapy in at least one patient receiving ftuoxetine. (Sec 
Drug Interactions: Drugs Associated with Serotonin Syndrome.) The clinical 
importance of this potential interaction remains to be determined and further 
substantiation is required; however, caution should be exercised when lluoxe
tine and lithium are administered concurrently. It is recommended that serum 
lithium concentrations be monitored closely during concomitant lluoxetine 
therapy. 

• Anticonvulsants Carbamazepine Fluoxetine can increase 
plasma carbamazepinc and carbamazepine 10,1 1-epoxidc (CBZ-E. un active 
metabolite) concentrations, and carbamazepine toxicity (e.g., ocular changes, 
venigo, tremor) has been reponed in some patients maintained on carbama
zepine following initiation of fluoxctine. It has been suggested that fluoxctine
induced inhibition of hepatic metabolism (e.g., inhibition of epoxide hydrolase) 
of carbamazepine and/or CBZ-E may be principally responsible for such in
creases; alteration in protein binding does not appear to be principally respon
sible for this interaction. The patient and plasma concentrations of carbama
zepine and its metabolite should be monitored closely whenever lluoxetinc 
therapy is initiated or discontinued; carbamazcpine dosage should be adjusted 
accordingly. 

Phenytoi11 Initiation of fluoxetine in patients stabilized on phenytoin 
has resulted in increased plasma phenytoin concentrations and clinical mani
festations of phenytoin toxicity. 

• Jl-Adrenergic Blocking Agents Concomitant use of lluoxetine and 
a /3-adrenergic blocking agent has resulted in increased plasma concentrations 
that have enhanced the /3-adrenergic blocking e ffects of tl1e drug, possibly 
resulting in cardiac toxicity. Metoprolol is metabolized by the CYP2D6 iso
enzyme and lluoxetine is known to potently inhibit this enzyme. Although 
specific data arc lacking, /3-adrenergic blocking agents that are renally elimi
nated (e.g., atenolol) may be a safer choice. Patients who were previously 
stabilized on propranolol or metoprolol should be monitored for toxicity (e.g., 
bradycardia, conduction defects, hypotension, hean failure, centr;~l nervous 
system disturbances) following initiution of fluoxetinc therapy. 

• Protein-bound Drugs Because tluoxetinc is highly protein bound, 
the drug theoretically could be displaced from binding sites by, or it could 
displace from binding sites, other protein-bound drugs such as om! anticoag
ulants and digitoxin (no longer commercially available in the US). Pending 
further accumulation of data, patients receiving fluoJtetine with any highly pro
tein-bound drug should be observed for potential adverse effects associated 
with such therapy. {Sec Drug Interactions: Drugs Affecting Hemostasis.) 

• Drugs Affecting Hemostasis Anticoagulants Concomitant use 
of fluoxetine and warfarin has resulted in altered anticoagulant effects, includ-
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ing increased bleeding. Therefore, patients receiving warfarin should be care
fully monitored whenever fluoxetine is initiated or discontinued. 

Other Drugs that Interfere with Hemostasis Epidemiologic case
control and cohon design studies that have demonstrated un association be
tween selective serotonin-rcuptake inhibitor therapy and an increased risk of 
upper Gl bleeding also have shown that concurrent use of aspirin or other 
nonsteroidal anti-inflammatory agents substamially increases the risk of Gl 
bleeding. Although these studies focused on upper GI bleeding, there is some 
evidence suggesting that bleeding at other sites may be similarly potentiated. 
TI1e precise mechanism for this increased risk remains to be clearly established; 
however, serotonin release by platelets is known to play an importanl role in 
hemostasis, and selective serotonin-reuptake inhibitors decrease serotonin up
take from the blood by platelets, thereby decreasing the amount of serotonin 
in platelets. Patients receiving ftuoxetine should be cautioned about the con
comitant use of drugs that interfere with hemostasis, including aspirin and other 
nonsteroidal anti-inflammatory agents. 

• Alcohol Concurrent administration of single or multiple doses of fluox
etine and alcohol does not appear to alter blood or Breathalyzer" alcohol, 
plasma fluoxetine, or plasma norftuoxetine concentrations in healthy individ
uals, suggesting that there is no pharmacokinetic interaction between fluoxetine 
and alcohol. In addition, ftuoxetine does not appear to potentiate the psycho
motor and cognitive impairment or cardiovascular effects induced by alcohol. 
However, the drug's ability to reduce alcohol consumption in animals and 
humans suggests that there may be a serotonergically mediated, pharmacody
namic interaction between fluoxetine and alcohol within the CNS. (See Phar
macology: Effects on Alcohol Intake, and also see Uses': Alcohol Dependence.) 

• Electroconvulsive Therapy The effects of ftuoxetine in conjunction 
with electroconvulsive therapy (ECT) for the management of depression have 
not been evaluated to date in clinical studies. Prolonged seizures reportedly 
have occurred rarely during concurrent usc of fluoxetine and ECT. 

• Antidiabetic Agents Auoxetine potentially may alter blood glucose 
concentrations in patients with diabetes mellitus. (See Cautions: Metabolic Ef
fects.) Therefore, dosage adjustments of insulin and/or sulfonylurea antidi
abetic agents may be necessary when ftuoxetine therapy is initiated or discon
tinued in such patients. 

Acute Toxicity 
Limited information is available on the acute toxicity of ftuoxetine. 

• Pathogenesis TI1e acute lethal dose of fluoxetine in humans is not 
known. The median oral LD5., of fluoxetine has been reponed to be approxi
mately 452 and 248 mg!kg in rats and mice, respectively. In animals, oral 
administration of single large doses of the drug ha~ resulted in hyperirritability 
and seizures. Tonic-clonic seizures occurred in 5 of 6 dogs given a toxic dose 
of fluoxetine orally; the seizures ceased immediately after IV administration of 
diazepam. In these dogs, the lowest plasma ftuoxetinc concentration at which 
seizures occurred reponedly was only twice the maximum plasma concentra
tion reported in humans receiving 80 mg of the antidepressant daily during 
long-term therJpy. Single large oral doses of ftuoxetine reportedly do not cause 
QT- or PR-interval prolongation or widening of the QRS complex in dogs, 
although tachycardia and an increase in blood pressure have occurred. 

The risk of ftuoxetine overdosage may be increased in patients with a ge
netic deficiency in the cytochrome P-450 (CYP) isoenzyme 2D6. 

• Manifestations In general, overdosage of fluoxetine may be expected 
to produce effects thut arc extensions of the drug's pharmacologic and adverse 
effects. Animal studies and case repons in humans indicate that possible effects 
of overdosage include agitation, restlessness, hypomania, vertigo, insomnia, 
tremor, and other signs of CNS excitation; nausea and vomiting; and tachy
cardia and/or increased blood pressure. Seizures have been reported in at least 
one patient after overdosage of fluoxetine. Acute overdosage of ftuoxetine 
alone reportedly has resulted in nystagmus, drowsiness, coma, urticaria, spon
taneous emesis, and ST-segmcnt depression. Nausea and vomiting appear to 
occur commonly following acute ingestion of relatively large single doses of 
the drug. 

Several fatalities following fluoxetine overdosage have been reported to 
date. One of the deaths occurred in a patient who reportedly ingested 1.8 g of 
fluoxctine and an unknown quantity of maprotiline; plasma fluoxetinc and ma
protiline concentrations in this patient were approximately 4570 and 4 180 ngj 
mL, respectively. Another patient died after concomitantly ingesting fluoxetine, 
codeine, and temazepam; plasma nuoxetine, norftuoxetine, codeine, and tem
azepam concentrations in this patient reponedly were 1930, Ill 0, 1800, and 
3800 ngjmL, respectively; a fatal overdose also has been reported in a patient 
ingesting fluoxctine and alcohol concomitantly. There also are a few reported 
cases of overdose in which fatality wa~ attributed to fluoxetine alone. In one 
such case, death \vus associated with extmcted blood fluoxetine and norftuox
etine concentrations of 6000 and 5000 ngjmL, respectively. and biliary con
centrations of 13,000 ng/mL each for the drug and metabolite. A patient en
rolled in a clinical study of fluoxetine reportedly died following intentional 
ingestion of an unknown quantity of amitriptyline, clobnzam, and pentazocine; 
however, it is not known whether this patient also ingested fluoxetine with the 
other drugs. 

A patient with a history of seizures who reportedly ingested 3 g of tluox
etine and an unknown quantity of aspirin experienced 2 tonic-clonic seizures, 
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tachycardia, dizziness, blurred vision, unsustained clonus, and ECG changes. 
The seizures occurred about 9 hours post-ingestion, lusted approximately 2-3 
minutes, and remitted spontaneously without anticonvulsant therapy. Although 
the uctual amount of fluoxetine absorbed by this patient may have been less 
than expected because of vomiting and gastric lavage, the plasma fluoxctine 
concentration reportedly was 2461 ngjmL when seizures occurred; the patient 
recovered with no apparent sequelae. Another patient reponed that he experi
enced sleepiness and nausea that lasted for several days following the inten
tional ingestion of 840 mg of ftuoxetine with alcohol; this patient did not seek 
medical treatment. Drowsiness, lethargy, and nausea occurred in a pnticnt who 
reportedly ingested 1.4 g of ftuoxetine and 15 mg of clonazepnm. No ECG 
abnormalities were reported in 2 patients who intentionally ingested 200 mg 
and I g of fluoxetine. 

A chi ld with a genetic deficiency in the CYP2D6 isoenzyme died following 
prolonged therapy with ftuoxetine, methylphenidate, and clonidine. Autopsy 
findings revealed blood, brain, and other tissue concentrations of fluoxetine and 
norftuoxetine that were seveml-fold higher than el\pectcd. Poor metabolism of 
fluoxctine via CYP2D6 was the likely cause of fluoxetine intoxication in this 
child. 
• Treatment Because fatalities and severe toxk:ity have been reported 
following overdosage of selective serotonin-reuptake inhibitors, particularly in 
large overdosage and when taken with other drugs or alcohol, some c linicians 
recommend that any overdosage involving these drugs be managed aggres
sively. 

Management of fluoxetine overdosage generally involves symptomatic and 
supportive care. A patent airway should be established and maintained, and 
adequate oxygenation and ventilation should be assured. ECG and vital sign 
monitoring is recommended following acute overdosage with the drug, al
though the value of ECG monitoring in predicting the severity of fluoxetine
induced cardiotoxicity is not known. (Sec Acute Toxicity: Manifestations, in 
the Tricyclic Antidepressants General Statement.) There is no specific antidote 
for ftuoxetinc intoxication. Because suicidal ingestion often involves more than 
one medication, clinicians treating fluoxetine overdosage shnuld be alen to 
possible toxic manifestations caused by medications other than nuoxetine. 

Following recent (i.e., within 4 hours) ingestion of a potentially toxic 
amount of fluoxetinc and in the absence of signs and symptoms of cardiac 
toxicity, the stomach should be emptied immediately by inducing emesis or by 
gastric lavage. If the patient is comatose. having seizures, or lacks the gag 
reflex, gastric lavage may be performed if an endotracheal tube with cuff in
flated is in place to prevent aspiration of gastric contents. Since administration 
of activated charcoal (which may be used in conjunction with sorbitol or a 
saline cathanic) may be as effective or more effective than induction of emesis 
or gastric lavage, its use has been r!!commended either in the initial manage
ment of ftuoxetine overdosage or following induction of emesis or gastric lav
age in patients who have ingested a potentially toxic quantity of the drug. 

Based on data from animal studies, IV diazepam should be considered for 
the management of ftuoxetine-induced seizures that do not remit spontaneously. 
If seizures are no! controlled or recur following administration of diazepam, 
administration of phenytoin or phenobarbital has been recommended by some 
clinicians. 

Auoxetine and norfl'uoxetine are not substantially removed by hemodialy
sis. Because of the large volume of distribution and extensive protein binding 
of the drug and its principal metabolite, peritoneal dialysis, forced diuresis, 
hemoperfusion, and/or exchange transfusion probably are ulso ineffective in 
removing substantinl amounts of ftuoxetine and norfluoxetine from the body. 
Clinicians should consider consulting a poison control center for additional 
information on the management of ftuoxetine overdosage. 

Chronic Toxicity 
Fluoxetine has not been studied systematically In animals or humans to 

determine whether therapy with the drug is associated with tolerance or psy
chologic and/or physical dependence. One patient" receiving the drug for the 
management of obesity reponedly experienced nervousness 2 days following 
discontinuance of fluoxetine therapy. However, it is unclear whether this ad
verse effect represented a withdrawal reaction since both the parent drug and 
its principal metabolite have relatively long half-lives, and withdrawal reactions 
following discontinuance of Huoxetine therapy muy therefore be more delayed. 
Although clinical experience to date has not revealed substantial evidence of 
drug-seeking behavior or a withdrawal syndrome associated with discontinu
ance of ftuoxetine therapy, it is difficult to predict from the limited data cur
rently available the extent to which a CNS-active drug like fluoxetine may be 
misused, diverted, and/or abused. 

Despite the lack of substantial evidence for abuse potential or dependence 
liability, clinicians should carefully evaluate patients for a history of substance 
abuse prior to initiating ftuoxetine therapy. If ftuoxetine therapy is initiated in 
patients with a history of substance abuse, such patients should be monitored 
closely for signs of misuse or abuse of the drug (e.g., development of tolerance, 
use of increasing doses, drug-seeking behavior). 

The potential for misuse of fluoxetine by depressed patients with concurrent 
eating disorders and/or those who may seek the drug for its appetite-suppressant 
effects also should be considered. One patient with an undisclosed history of 
anorexia ncrvosa and laxative abuse who was given fluoxetine for depression 
ingested larger-than-prescribed doses (e.g. , 9~120 mg/day) and lost 9.1 kg 
within 2 months; this patient falsely claimed mood improvement in order to 
continue receiving the drug for its anorectic and weight-reducing effects. 
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Fluoxctine has produced phospholipidosis following long-term administru· 
tion in animals; however, no evidence of phospholipidosis has been reported 
in humans receiving the drug to date. Additional study is needed to determine 
the clinical importance of these findings in patients receiving long-term Huox
etine therapy. (See Pharmacology: Effects on Phospholipids.) 

Pharmacology 
The pharmacology of fluoxetine is complex and in many ways resembles 

that of other antidepressant agents, particularly those agents (e.g., citalopram, 
clomipramine, escitalopram, fluvoxamine, paroxetine, sertraline, trazodone) 
that pr<!dominantly potentiate the pharmacologic effects of serotonin (5-HT). 
Like other selective serotonin-rcuptake inhibitors (SSRis), fluoxetine is a potent 
and highly selective reuptake inhibitor of serotonin and has little or no effect 
on other neurotransmitters. 

• Nervous System Effects The precise mechanism of antidepressant 
action of fluoxetine is unclear, but the drug has been shown to selectively inhibit 
the rcuptakc of serotonin at the presynaptic neuronal membrane. Fluoxetine
induced inhibition of serotonin rcuptake causes increased synaptic concentra
tions of serotonin in the CNS, resulting in numerous func tional changes asso
ciated with enhanced scrotonergic neurotransmission. Like other selective 
serotonin-reuptake inhibitors (fluvoxamine, paroxetinc, sertraline),' fluoxetine 
appears to have minimal or no effect on the reuptake of norepinephrine or 
dopamine and does not exhibit clinically important anticholinergic, antihista
minic, or a ,-adrcnergic blocking activity at usual therapeutic dosages. 

Although the mechanism of antidepressant action of antidepressant agents 
may involve inhibition of the reuptake of various neurotransmitters (i.e., nor
epinephrine, serotonin} at the presynaptic neuronal membrane, it has been sug
gested that postsynaptic receptor modification is mainly responsible for the 
antidepressant action observed during long-term administration of antidepres
sant agents .. During long-term therapy with most antidepressants (e.g., tricyclic 
antidepressants, monoamine oxidase [MAO] inhibitors}, these adaptive 
changes generally consist of subsensitivity of the noradrenergic adcnylate cy
clase system in association with a decrease in the number of 13-adrenergic 
receptors; such effects on noradrenergic receptor function commonly are re
ferred to as "down-regulation." In addition, some antidepressants reportedly 
decrease the number of 5-HT binding sites following chronic administration. 
Fluoxetine may exert its antidepressant activity by somewhat different mech
anisms than those usually associated )Vith tricyclic and some other antidepres
sants. Although some evidence indicates that long-term administration offluox
etine does not substantially decrease the number of ,8-adrenergic binding sites 
or reduce the sensitivity of J3-adrencrgic receptors, a decrea~e in the number 
of J3-adrcnergic binding sites in the brain has been reported in at least one study 
in animals. Data regarding the effects of fluoxetine on the number of serotonin 
(5-HT1 and/or 5-HT :J binding sites have been conflicting, with either no change 
or a reduction in the number of binding sites being reported during chronic 
administration of the drug. Increased postsynaptic receptor binding of GABA 
B also has been reported following prolonged administration of many antide
pressants, including fluoxetine. The clinical importance of these findings for 
fl uoxetine has not been fully elucidated to date, and further study is needed to 
determine the role, if any, of binding site alteration in the antidepressant action 
of fluoxetine and other antidepressants. 

The precise mechanism of action responsible for the efficacy of fluoxctinc 
in the treatment of obsessive-compulsive disorder is unclear. However, based 
on the efficacy of other selective serotonin-reuptake inhibitors (e.g., fluvox
amine, paroxetine, sertraline) and clomipramine in the treatment of obsessive
compulsive disorder and the potency of these drugs in inhibiting serotonin 
reuptake, a serotonergic hypothesis has been developed to explain the patho
genesis of the condition. The hypothesis postulates that a dysrcgulation of 
serotonin is responsible for obsessive-compulsive disorder and that fluoxetine 
and these other agents are effective because they correct this imbalance. Al
though the available evidence supports the 'serotonergic hypothesis of obses
sive-compulsive disorder, additional studies arc necessary to confirm this hy
pothesis. 

Seroto11ergic Effects Fluoxetine is a highly selective inhibitor of se
rotonin reuptake at the presynaptic neuronal membrane. In addition, the po
tency and selectivity of serotonin-reuptake inhibition exhibited by fluoxetine's 
principal metabolite, norfluoxetine, appear to be similar to those of the parent 
drug. Fluoxetine- and norfluoxetine-induced inhibition of serotonin reuptake 
causes increased synaptic concentrations of serotonin, resulting in numerous 
f unctiona.J. changes associated with enhanced serotonergic neurotransmission. 

Data from in vitro studies suggest that fluoxetinc is approximately equiv
alent to or less potent than c lomipramine as a serotonin-reuptake inhibitor; 
however. in vivo studies indicate that the serotonin-reuptake inhibiting effect 
of fluoxetine may be more potent than that of clomipramine on a weight as 
well as an equimolnr basis. This apparent discrepancy may be explained at lea~t 
in part by the relatively long elimination half-Jives of fluoxetine and norfluox
ctine. In addition, metabolism via N-demethylation decreases the potency and 
specificity of serotonin-reuptake inhibition of clomipramine but not fluoxetine. 
Data from both in vivo and in vitro s tudies indicate that fl uoxetine also is a 
more potent serotonin-reuptake inhibitor than other currently available anti
depressant agents, including imipramine and tmzodone. Fluoxetine appears to 
have practically no affinity for serotonin (e.g., 5-HT, and 5-HT2) receptors in 
vitro, although limited in vivo data suggest that the drug may bind to low
affinity sites on 5-HT receptors. 
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Fluoxetine appears to decrease the turnover of serotonin in the CNS, prob
ably as a result of a decrease in the rate of serotonin synthesis. The drug 
reportedly decreases brain concentrations of 5-hydroxyindolencctic acid (5-
HIAA ), the principal metabolite of serotonin; reduces the uptake of rndiola
beled tryptophan by synaptosomcs; and reduces the rate of conversion of tryp
tophan to serotonin. Fluoxetine also inhibits spontaneous firing of serotonergic 
neurons in the dorsal raphe nucleus. , 

Like other scrotonin-reuptake inhibitors. administration of fluoxetine alone 
does not produce the serotonin behavioral syndrome (a characteristic behav
ioral pattern caused by central stimulation of serotonin activity) in animals. 
However, the drug potentiates tile serotonin behavioral syndrome induced by 
oxitriptan (1-5-hydroxytryptophan, J-5HTP), MAO inhibitors, and MAO inhib
itors combined with tryptophan. 

Effects 011 Other Neurotransmitters Like other selective serotonin
rcuptake inhibitors, fluoxetine appears to have little or no effect on the rcuptake 
of other neurotransmitters such as norepinephrine or dopamine. In addition, the 
drug appears to have a substantially higher selectivity ratio of serotonin-to· 
norepinephrine rcuptake inhibiting activity than tricyclic antidepressant agents, 
including clomipramine. 

Unlike tricyclic and some other antidepressants, fluoxetinc does not exhibit 
clinically important anticholinergic, a 1-adrencrgic blocking, or antihistaminic 
activity at usual therapeutic dosages. As a result, the incidence of adverse 
effects commonly associated with blockade of muscarinic cholinergic receptors 
(e.g., dry mouth, blurred vision, urinary retention, constipation, confusion}, a 1-

adrenergic receptors (e.g., orthostatic hypotension), and histamine H1• and H2-

rcccptors (e.g., sedation) is lower in fluoxetine-treated patients. In vitro studies 
have demonstrated that the drug possesses only weak affinity for a,- and a 2• 

adrenergic, J3-adrenergic, H 1 and H2, muscarinic, opiate, GABA-benzodiaze
pine, and dopamine receptors. 

Effects 011 Sleep Like tricyclic and most other antidepressants, fluox
etine suppresses rapid eye movement (REM) sleep. Although not clearly es
tablished, there is some evidence that the REM-suppressing effects of antide
pressant agents may contribute to the antidepressant activity of these drugs. In 
animal s tudies, fluoxetine produces a dose-related suppression of REM sleep; 
the drug generally appears to reduce the amount of REM sleep by increasing 
REM latency (the time to onset of REM sleep) and by decreasing the number 
rather than the duration of REM episodes. Limited data in animals suggest that 
REM rebound does not occur following discontinuance of fluoxetine. The pre
cise mechanism has not been fully elucidated, but results of animal studies 
indicate that fluoxctinc 's effects on REM sleep are serotonergically mediated. 
Like other specific serotonin-reuptake inhibitors (e.g., zimeldine (previously 
zimelidine]), the effects of fiuoxctine on non-REM sleep reported to date have 
been variable and do not appear to be as clearly defined as those of tricyclic 
antidepressants, which usually increase slow-wave sleep. 

Effects on EEG Limited data currently arc available regarding the 
effects of fluoxetine on the EEG. Substantial EEG changes did not occur fol
lowing oral administration of single 30-mg doses of the drug in healthy indi
vidua.J.s. An increase in alpha activity and a decrease in fa~t beta activity and 
slow activity were noted following single oral 60-mg doses in this study; such 
changes arc characteristic of desipramine-type antidepressants and appear to 
indicate increased vigilance. Single 75-mg doses of fluoxetinc produced an 
increast; in slow and fast activity and a decrease in alpha activity; such EEG 
changes are similar to those observed with amitriptyline and imipramine and 
suggest possible sedative activity. 

Effects on Psychomotor Functio11 Fluoxetine does not appear to 
cause clinically important sedation and does not interfere with psychomotor 
performance. Controlled s tudies in healthy young adults 21-45 of years and in 
adult~ with major depression did not demonstrate any adverse effects on psy
chomotor performance in those receiving the drug. No adverse effects on psy
chomotor performance or cognitive function were observed in men with de
pression older than 60 years of age who received 20-mg doses of fluoxetine in 
a controlled study. Results of this study showed that overall cognition, as as
sessed by the critical tlicker fusion thresholds test, generally was better in 
patients receiving fluoxctine than in those receiving amitriptyline (a tricyclic 
antidepressant); however, Jess sedating tricyclic antidepressants (e.g., desipra
mine) were not included in the study and it is possible that fluoxetine may not 
have such an advantage over these other agents. In a controlled study evaluating 
the effects of fluoxctine (20 mg daily for 22 days) on psychomotor performance 
and car driving in healthy adults, the drug did not affect the highway driving 
or the car following tests but slightly impaired performance in correctly de
tecting changes in visual signals was evident in the sustained attention test. 

A11algesic Effects Like other serotonin-reuptake inhibitors (e.g., zi· 
mcldine), fluoxctine exhibits analgesic activity in some analgesic test systems 
when administered alone in animals, but the Jack of such effects observed in 
other test systems suggests that demonstration of analgesic activity may be test
dependent. Fluoxetine has potentiated opiate agonist-induced analgesia in most 
but not all studies, possibly us a result of the drug's ability to enhance sero
toncrgic neurotransmission. The clinical importance of these effects in the man
agement of acute and chronic pain remains to be determined. 

Effects 011 Respiratio11 Usual therapeutic dosages of fluoxetine do 
not appear to affect respiration substantially in humans; however, the effect of 
higher dosages of the drug on respir.nory function remains to be established. 
In animals. administrmion of single 20-mg/kg doses of fluoxetine reportedly 
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increased blood Po, concentrations but did not alter blood Pa, concentrations. 
The drug also has been shown to auenuate morphine- induced respiratory de
pression, although the precise mechanism for this effect has not been estab
lished. 

Effects on Thermoregulation Data are conflicting regarding the ef
fec t of fl uoxetine on them10regulation. In animals, ftuoxctine ha.~ produced 
dose-dependent hypothermia in some s tudies, suggesting that serotonin may 
play a role in thermoregulation, but the drug has produced only slight or min
imal hypothermia in other studies. 

TI1e drug has been used safely in at least one patient with established sus
ceptibility to malignant hyperthermia; however, additional e xperience with the 
drug is needed to confirm the safety of fluoxetine in patients known to be 
susceptible to this condition. 

• Cardiovascular Effects Tite cardiovascular effects of ftuoxetine 
have been studied in animals and to a limited extent in humans. Unlike some 
other antidepressant agents (e.g., tricyclic antidepressants, MAO inhibitors), 
fluoxetine has been associated with only minimal cardiovascular effects. The 
absence of substantial anticholinergic activity, a 1-adrenergic blocking activity, 
catecholamine-potentiating effec ts, and quin idine-like cardiotoxic effects ap
pears to be the principal reason for the general lack of card iovascular effects 
associated with ftuoxctine. 

A uoxetine does not exhibit clinically important a 1-adrenergic blocking ac
tivity und docs not inhibit catecholamine rcuptake. Unlike tricyclic antidepres
sants, fl uoxctine does not block the neuronal reuptake of norepinephrine and 
therefore docs not potentiate the pressor response associated with administra
tion of norepinephrine. In addition, the drug does not inhibit the re uptakc of 
and has no effect on the pressor response to tyramine. 

Fluoxetine docs not appear to have substantial arrhythmogenic activity: 
however, safety of the drug in patients with a recent history of myocardial 
infarction or unstable cardiovascular disease has not been adequately evaluated 
to date. A uoxetine genemlly docs not appear to affect cardiac conduction, and 
clinically important ECG changes have not been reported in patients without 
preexisting heart disease receiving therapeutic dosages of the drug. Unlike 
tricyclic antidepressants, which commonly cause an increase in heart rate, 
fluoxctine reportedly reduces heart rate by an average o f about 3 beats/minute 
in patients receiving usual therapeutic dosages of the antidepressant. (See Cau
tions: Cardiovascular Effects.) Unlike tricyclics, the drug does not appear to 
exhibit direct quinidine-like cardiotoxic activity, although the cardiovascular 
effects associated with fluoxetinc overdosage have not been fully established 
to date. (See Acute Tmdcity.) 

• Effects on Appetite and Body Weight Like some other seroto
nergic agents (e.g., fenfluramine [no longer commercially available in the US], 
zimeldine), fluoxet ine possesses anorectic activity. Although the precise mech
anism has not been cle:l!ly established, results of animal studies indicate that 
the drug's appetite-inhibiting action may result from serotonin-reuptake block
ade and the resultant increase in serotonin availability at the neuronal synapse. 
Following administration or single and multiple doses of ftuoxetinc in both 
meal-fed and free-feeding animals, a reduction in food intake usually occurs, 
particularly at relatively high doses of the drug (i.e., 10 mg/kg). Tile anorectic 
effect of fl uoxetine appears to be potentiated by oxitriptan. Tolerance to the 
anorectic effect of ftuoxetine has not developed fo llowing short-term admin
istration in humans and animals; however, long-term studies in humans are 
necessary to fully determine whether tolerance develops during chronic therapy 
with the drug. 

In animal studies, ftuoxetine has been shown to suppress palatability-in
duced food consumption (as determined by the volume of sweetened versus 
plain water ingested). Like fenfluramine, fl uoxetine a lso appears to selectively 
suppress carbohydmte and overall food intake while maintaining protein intake. 
Such carbohydmte intake-suppressing and protein-sparing effects may be of 
potential clinical importance in the management of obesity: however, additional 
study is necessary. (See Uses: Obesity.) Fluoxetine therapy also has resulted 
in decreases in body weight in normal-weight and obese animals as well as in 
depressed, nondeprcssed, and obese individuals receiving the drug. (Sec Uses: 
Obesity and also see Cautions: Metabolic Effects.) 

• Effects on Alcohol Intake Like some other serotonergic agents, 
lluoxetine produces a dose-dependent decrease in voluntary alcohol intake in 
normal and alcohol-preferring animals. Like some other serotonin-reuptakc in
hibitors (e.g., citalopram, zimeldine), Huoxctine has been shown to reduce al
cohol consumption in a limited number of heavy drinkers receiving 60 mg of 
the drug daily. Because serotonin appears to be involved in the regulmion of 
alcohol intake, it has been suggested that fluoxetine may attenuate alcohol 
consumption via enhanced serotonergic neurotrJnsmission. In addition, there 
is some evidence that such effects may be at leas t partially mediated by the 
renin-angiotensin-aldosterone system. (See Uses: Alcohol Dependence and sec 
Drug Interactions: Alcohol.) 

• Neuroendocrine Effects Fluoxetinc affec ts the endocrine system. 
Like other selective inhibitors of serotonin reuptakc, the drug has produced a 
dose-related increase in serum corticosterone concentrations in animals. A uox
etine also reportedly potentiates oxitriptan-induced elevation in serum corti
costerone concentrations. Such effects appear to be serotonergically mediated. 
Following parenteral administration of ftuoxetine in animals, the e levation in 
serum corticosterone concentration generally lusts only a few hours, although 
ft uoxetine-induced inhibition of serotonin reuptake is known to persist for 

SELECTIVE SEIWTONIN- R E UI"l'AKE INHIIJITORS 28:16.04.20 

longer than 24 hours. Therefore, it has been suggested that other compensatory 
mechanisms, possibly including decreased firing of serotonergic neurons, may 
contribute to the restoration of normal hypothalamic-pituitary-adrenal (HPA) 
axis function despite prolonged blockade of serotonin reuptake by the drug. 
Fluoxetine also has increased corticotropin (ACTH) and vasopressin ( antidi
uretic hormone, ADH) conccmrmions in peripheral plasma and has increased 
corticotropin and corticotropin-re leasing factor (CRF, corticoliberin) concen
trations in hypophysial portal blood. These effects may represent the initial step 
in fluoxctine-induced elevation o f plasma corticosterone concentmtions. 

The effects of fluoxe tine on serum prolactin concentrations hnvc not been 
clearly established. In some animal studies, lluoxetine potentiated tryptophan
induced increases in serum prolactin concentrations, although administration 
of the drug alone in animals and humans usually docs not substantially alter 
prolactin concentrations. However, administmtion of fl uoxet ine alone report
edly increased serum prolactin concentrations in young but not old male rats 
in one study. Fluo~ctine-induced effects on prolactin secretion appear to be 
scrotonergically mediated. 

• Effects on Phospholipids Like many other cationic, :1mphiphilic 
drugs (e.g., amiodarone. fe nfturamine, imipramine, ranitidine), fluoxetine re
portedly increases tissue phospholipid concentrations following chronic ad
ministration in animal studies: however, such effects have not been demon
strJted in humans receiving fiuoxetinc to date. His tologic examination 
following long-term (i.e., 1-12 months) lluoxetine administration in animals 
hus revealed the presence of characteristic concentric, lamellar inclusion bodies 
associated with phospholipidosis in alveolar macrophages of the lung, Kupffe r 
cells of the liver, and adrenal cortical cells; an increase in phospholipid content 
of the lung also has been reported. Fluoxetine-induced phospholipid accumu
lat ion in these animals was reversible within 1-2 months following discontin
uance of the drug. 

Studies in humans receiving Huoxetine have not revealed biochemical or 
clinical evidence of drug-induced phospholipidosis to date. There was no ev
idence of increased phospholipid content or changes in lamellar inclusion bod
ies in peripheral blood lymphocytes of either healthy individuals receiving I 
month of lluoxctine therapy or depressed patients receiving long-term (0.9-2.6 
years) therapy with the drug. In addition, ophthalmologic examination and 
chest radiographs in patients receiving ftuoxc tine during clinical studies have 
not revealed evidence of phospholipidosis induced by the drug. Although data 
from clinical studies suggest that Huoxetine-induced phospholipidosis is un
likely to occur in humans receiving long-term therapy with the drug, further 
study is needed to fully determine whether the phospholipidosis observed in 
animal studies is clinically important in humans receiving therapeutic dosages 
of the drug. 

• Other Effects Fluoxetine ha~ demonstrated some ;mtimyoclonic ac
tivity in animals and humans when used in combination with oxitriptan. Al
though the mechanism of fl uoxetine's anti myoclonic activity has not been fully 
e lucidated, some fonns o r myoclonus appear to be related to impaired seroto
nergic neurotransmission. Therefore, it hus been suggested that fl uoxctine-in
duccd enhancement of serotonergic neurotransmission via serotonin-reuptnkc 
blockade potentially may contribute to oxitriptan-induced increases in CNS 
serotonin concentrations in the management of this condition. (See Uses: My
oclonus.) 

Fluoxctine also has reduced cataplexy in both humans and animals. (Sec 
Uses: Cataplexy.) 

Fluoxetine reportedly has produced a dose-related elevation in plasma 13-
endorphin and 13-lipotropin concentrations in hcallhy individuals receiving sin
gle oral doses of the drug. 

Pharmacokinetics 
In all human studies described in the Phannacokinetics section, lluoxetine 

was administered as the hydrochloride suit. 

• Absorption Fluoxetine hydrochloride appears to be well absorbed 
from the GI tract following oral administration. The oral bioavailability of 
lluoxetine in humans has not been fully e lucidated to date, but at least 60-80% 
of an oral dose appears to be absorbed. However, the relative proportion of an 
oral dose reaching systemic circulation unchanged currently is not known. The 
oral conventional capsules and tablets, delayed-release capsules, and solution 
of fl uoxctine hydrochloride reportedly are bioequivalent. However, onset of 
ahsorption of fluoxetine hydrochloride delayed-release capsules (Prozac"' 
Weekly" ) is de layed 1- 2 hours relative to the onset of absorption when the 
drug is administered as a conventional preparation. Limited data from animals 
suggest that the drug may undergo first-pass metabolism and extraction in the 
liver and/or lung fo llowing oral administration. In these animals (beagles), 
approximately 72% of an oral dose reached systemic circulation unchanged. 
Food appears to cause a slight decrease in the rate, but not the extent, of 
absorption of Huoxetinc in humans. 

Peak plasma fl uoxctinc concentrations usually occur within 4-8 hours 
(runge: 1.5-1 2 hours) aft er oral administration of conventional preparations. 
Following oral adminis tration of a single 40-mg dose of the drug in healthy 
fasting adults, peak plasma concentrations of approximately 15- 55 ng/mL arc 
attained. Peak plasma fl uoxctine concentrations following administration of 
single oral doses of 20-80 mg are approxi mately proportional and are linearly 
related to dose, although there appears to be considerable interindividual vari
ation in plasma concentrations attained with a given dose. The manufacturer 
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ns achieved following weekly admin- At in vitro plasma conccntrdtions of 200-1000 ng/mL, fluoxeunc IS ap-
~tate~ that the pea~ plasma concenu;j~~lease capsules are in the range of the proximately 94.5% bound to plasma proteins, including albumin and a,-acid 
·~rnuo; c~ ~uoxet~ne 90-~;~cl'r~owing daily admi.nistration of 20-mg con- glycoprotein (a,-AGP); the extent of protein bind_ing appears to be_ independent 
~c~~;nal nce~tra~~~~~ ~~~vevcr, avcr.tgc trough concentrations arc reported to of plasma concentration. The. cxte_nt of _Huoxeu_nc prote~n b_mdtn~ docs not 
be I frc11P~llo v~ekly administration of the delayed-release preparation. appear to be altered substanually m pauenl~ w1th hepauc cmhos1s or renal 

ower •O owmg ' · d · · · 1 d" th de going hemodialysis p ak h fluctuations in plasma concentrations of fluoxeune an nor- 1mpa1rment, me u mg ose un r · . 
n e -t~-tro(~~e principal metabolite) reportedly are greater following weekly It is not known whether fluoxctine or its metabolites cross the placenta m 
uuoxeunc · 1 h b fl · d fl ·eti e reportedly cross the placenta in mts administmtion of the delayed-release capsules {164 and 43%, respecuve y) uman~, ut uoxe.u~e an. nor uox . n . . . . . 

Pared with daily administr.ttion of conventional preparations (24 and 17%, followmg or.tl admm1strauon. Auoxetmc a?d norfluoxetme are d1~tnbuted 1~to 
com · 1 ) milk Limited data indicate that conccntr.tllons of the drug and thts metabohte respecuve y . . : '"' f 1 · 

Preliminary data suggest that ftuoxetine rna~ exhibit n_on_line_ar accumula- m mtlk arc about 20-30 ,o o concurrent p asma.concentrauon~. . 
tion following multiple dosing. (See PhanJ?acokt.neucs: Eh~mauon.) The :el- • Elimination Fluoxetine and norfluoxctme, the pnnctp.al ~etabohte, 
atively slow elimination of Jluoxetine and Its acuve met.abohte, _no~uoxetm~. are eliminated slowly. Following a single oral dose of lluo,.etme m ~ealthy 
leads to clinically important accumulation of these acltv~ spectes ~n chrome adults, the elimination half-life of Jluoxetine reportedly averages approxtmately 
use and delayed auainment of steady state, even when a hxed dose IS used. In 2-3 days (range: 1-9 days) and that of norfluoxetine averages about 7-9 days 
healthy adults receiving 40 mg of Huoxetine dailr for 30 days, plas?Ja concen- (range: 3-15 days). The plasma half-life of Jluoxetine e_xhi~its consid7rnble 
trations of 91-302 and 72-258 ng/mL of fluoxetme and norfluoxcune, respec- interindividual variation, which may be related to geneuc d1ffcrcnces m the 
tively, were attained. These plasma concentrations of fluo.xetine were higher rate of N-demcthylation of the drug in the liver. The absence of either a bimodal 
than those predicted by single-dose studies because fluoxcune ' s mctabohsm IS or trimodal distribution of clearance values suggests that the rate of such me-
not proportional to dose. In addition, prolonged administration of the drug _and/ tabolism may be under polygenic control. The half-l~f~ of fl_uoxctinc reportedly 
or patient's disease states did not appear to affect steady-st~te concentr.tll?ns. is prolonged (to approximately 4-5 days) after admtmstrat1on of m~luple v_er-
ln one srudy, steady-state plasma fluoxetine and norlluoxeune concentrations sus single doses, suggesting a nonlinear pattern of drug accumulation dunng 
did not differ substantially arno~g healthr _individuals receiving ~ weeks of long-term administration. Norllu_oxetine. appears to e":hil;'it dose-proportional 
fluoxetine therapy, depressed patients rece1vmg 5 weeks offtuoxetme therapy, pharmacokinetics following muluple dosmg, although l_'mlled data md1cate that 
or depressed patients receiving more than a year of fluoxetme therapy. the rate of formation of the metabolite is decreased shghtly once steady-state 

Average steady-state fluoxetine and ~orflu~xetine _conce~tr.llions, h~wev~r. plasma concentrations have been achi~ved. . . . 
were affected by patient age. In pcd1atnc patients wuh ?JUJOr depre.sstve d1s- Following oral administration of smgle doses of _nuoxeune 10 heal~hy an-
order or obsessive-compulsive disorder (OCD) who rece_1ved fluoxetm~ 20 mg dividuals, total apparent plasma clearances of fluoxetme and norfluoxeunc av-
daily for up to 62 days, average steady-state concentmuons of fluox~une and erage approximately 346 ml./minute (range: 94-703 ml./mmute) and 145 mL/ 
norfluoxetine in children 6-12 years of age were 2- and 1.5-fold htghcr, re- minute (range: 61-284 ml./minute), respectively. Limited data suggest that 
spectivJ:Iy, than in adolescents 13-17 y~ars of ~ge who received _the same plasma clearance of ftuoxetinc decreases by approx.imately 7~% following ~ul-
lluoxetine regimen. These results are consistent w~th those ob~ervcd_ m another tiple or.tl doses of the drug once steady-state plasm~ fluoxetme conce~tr.tuons 
study in 94 pediatric patients 8-17 years of age d1agnosed wnh maJOr depres- have been achieved. Plasma clearances of Huoxetme and norfluoxetme also 
sive disorder, and can be almost entirely expl~ined by differenc~s in children's reponedly are decreased in patients with chronic liver disease (e.g., cirrhosi~). 
weight. Higher average steady-state Jluoxeune and norfluoxetme concentra- Evidence from single-dose studies indicates that clearances of the drug and ns 
tions also were observed in children relative to adults; howe_ver, these concen- principal metabolite are not altered substantially in patients with renal impair-
trations were within the range of concentrations observed m the adult popu- ment. 
lation. As in adults, fluoxetine and nornuoxetine accumulated extensively The exact metabolic fate of Jluoxetine has not been fully elucidated. The 
following multiple oral dosi_ng. Following dailr oral adminis~ration of the drug, drug appears to be metabolized extensively, pro~ably in the liver, to n_orlluox-
steady-state plasma nuoxeune and norfluoxeune concentrations generally arc etinc and several other metabolites. Norftuoxeunc (desmethylfluoxeune), the 
achieved within about 2-4 weeks. . principal metabolite, is formed by N-demethylation of ftuoxetine, which may 

The manufacturer states that average ste.ady-state plasm~ ~uox~une con- be under polygenic control. The potency and selectivity of norftuoxetine 's se-
centrations are approximately 50% lower wt_lh we_ekly ad:n~mst~uon of the rotonin-reuptake inhibiting activity appear to be similar to those of the pare~l 
90-mg delayed-release capsules compared ~1th dm~y admm1strau~n of a 20- drug. Both ftuoxetine and norfluoxctinc undergo conjugation with glucuromc 
mg conventional preparauon. In pauents bemg swllclted from dati~ therapy acid in the liver and limited evidence from animals suggests that both the 
with fluoxetine 20-mg conventional preparations to weekly t~erapy wllh fl~ox- parent drug and its principal metabolite also undergo 0-dealkylation to form 
etine 90-mg delayed-release capsules. peak plasma fluoxetme c~ncentmtlons p-trifiuoromethylpheno), which subsequently appears to be metabolized to hip-
reportedly were 1.7 times higher with the week~~ regim~n th~ With the est~b- puric acid. 
lished daily regimen ~hen the_r~ was no tr.tns111on penod <•:e., therapy wuh Following oral administration, Huoxetine and its metabolites arc excreted 
delayed-release nuoxeune was m1tated lh': ~ay after the last da1ly dose of llu~x- principally in urine. In healthy individuals, approximately 60% of an orally 
cline 20 mg). When weekly ther.tpy was tnlllated. one week aftc_r the last dally administered, r.tdiolabeled dose of fluoxetine is excreted in urine within 35 
dos~ of fluoxet~e . 20 mg, peak plasma fluo~e.une ~o~ccmrauons for the 2 days, with approximately 72.8% of excreted drug as unidentified metabolites, 
reg1mens were s tmtl.ar. {See Dosa~e _and Adm~mstrauon. ~o~age.) 10% as norfluoxetine, 9.5% as norftuoxetine glucuronide, 5.2% as fluoxctine 

. The onset of.anudepressant acuvuy ~ollowmg oral admtn!stmuon of fluox- glucuronide, and 2.5% as unchanged drug. Approximately 12% of th~ dose 
eune hydrochlonde usually occurs w1th~n the first 1- 3 weeks of ther.tpy, but was eliminated in feces within 28 days following oral administration, but the 
optimum therapeutic effect usually requtre~ 4 weeks or more of therap_y With relative proportion of unabsorbed versus absorbed drug that is excreted in feces 
the drug. Maximal EEG changes and beh~vtoml changes on psycho~etnc te~ts (e.g., via biliary elimination) is not known. 
~eporte.dly occur about8-10 hours after s1n~le oral doses of the drug, the de~ay The effect of age on the elimination of nuoxetine has not been fully elu-
m maxtma! CNS effects compared w_uh achtevem:nt of P:a'< ~lasma Huox~une cidated. Single-dose studies suggest that the pharmacokinetics of fluoxetine in 
c~nc~ntr_attons may relate to forma_uon ?f ?n active m~tab_ohte or 10 delayed healthy geriatric individuals do not differ substantially from those in younger 
dlstnbutlon ~f the parent drug and Its pnnclp_al metabohte IntO ~he CNS. . adults. However, because the drug has a relatively long half-life and nonlinear 
. The relauonshtp b~twecn plasm_a fl~~xeun~ rf'd d norfl~oxetm~onc~nt~- disposition following multiple-dose administration, single-dose studies are not 

lions ~d the therapeutic an~or tox1c ~ _eels o 1e. rug as not en c ear Y sufficient to exclude the possibility of altered pharmacokinetics in geriatric 
est~bhshed. I~ a g~oup of pauents receiVIng flu?xeune for the managemen~ of individuals, particularly those with systemic disease and/or in those receiving 
major dep~SIVe disorder, the~e w~ no co;elauon between pla;>ma fiu~xe.t:~c, multiple medications concomitantly. The elimination half-lives of Huoxetine 
norfluo_xeunc, or total Huoxeune p us_ nor uoxe.tme concentratiOns an el er and norftuoxetine may be rolonged in patients with hepatic impairment. Fol-
the an.ude~res~nt respo_ns~ or ~e wctght-re~ucmg ~ffect of lh~ d~g. lowing a single oral dos/or the drug in patients with hepatic cirrhosis, the 
• Drstrabuhon D1stnbut1on of fluoxetme and _rts met~b~htes mto huma.n elimination half-lives of fluoxetine and norfluoxetine reportedly average ap-
bo~y tissues an_d fluids ~as not been fully ~h~ract~nzed. L1m11e~ pharma~ok1- proximately 7 and 12 days, respectively. · 
neue data obtamed dunng long-term admtnlslr.tuon of fl uoxeune to ~mmals The elimination half-lives of fluoxetine und norftuoxetine do not appear to 
su_ggest t~at. the dfl!g and s~mc of it ~ me~abolites, includi~g norfluox~u~~· are be altered substantially in patients with renal impairment following o~l ad-
Widely d1str:tbuted m body Ussues, With h1ghest c_oncent~ll?ns occumng m th_e ministr.ttion of single doses of the drug, although multiple-dose studtes are 
lungs and l!ver. The dru~ crosses the ~lood-~ram hamer m hum_~~ an~ ant- needed to determine whether accumulation of the parent drug ana/or its me-
mals. In an1mnls, Jluoxeu~e:norflu?xetme rauos reportedly were s~m1lar m the tabolites occurs during long-term therapy in such patients. 
cerebral cortex, corpus stnal~T? · ht~pocampu_s, hypothalamus, bram stem. and Fluoxetine and norfluoxetine arc not removed substantially by hemodialy-
cerebellum I hour after admmts~rul_ton ?fa smglc do~e of the drug. . . sis. Because of the large volume of distribution and extensive protein binding 

The apparent volumes of dtstnbuu~n of flu~xeu~e .and norfluoxet~ne tn of the drug and its principal metabolite, peritoneal ~ialysis, fo~ed diuresi_s, 
healthy adults e~ch .rep?rtedly average -~5 L/kg. Limited. da_ta suggest t~mt hemoperfusion, and/or exchange transfusion also are hkcly_to be meffecuve m 
the volume ~f d1stnbuuon of lluoxetme 1s ~ot. alt~red substanually_ followmg removing substantial amounts of lluoxetine and norftuoxeune from the body. 
multiple dosmg. The apparent volume of dtstnbuuon of norfluoxetme report-
edly is higher in patients with cirrhosis than in healthy individuals, although Chemistry and Stability 
this difference may reflect decreases in the rates of formation and elimination _____ ..:._ ______ _:: ______ _____ -:-:--::-:::::-= 
of the metabolite rather than changes in volume of distribution. The volumes • Chemistry Fluoxetine, a selective serotonin-reuptnke inhibitor (SSRO 
of distribution of lluoxetine and norfluoxetine do not appear to be altered sub- antidepressant, is a phenylpropylamine-derivative. The drug differs structurdlly 
stantially in patients with renal impairment. from other selective serotonin-reuptake inhibitor antidepressants (e.g., citalo-
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Fluvoxamlne 

pram, paroxetine, scnraline) and also differs s tructurally and pharmacologically 
from other currently available antidepressant agents (e.g., tricyclic antidepres
sants, monoamine. oxidase inhibitors). 

Fluoxetine contains a p-trifluoromcthyl substituent that appears to contrib
ute to the drug's high selectivity and potency for inhibiting serotonin reuptake, 
possibly as a result of its electron-withdrawing effect und lipophilicity. The 
commercially available drug is a racemic mixture of2 optical isomers. Limited 
in vivo and in vitro data suggest that the pharmacologic activities of the optical 
isomers do not differ substantially, although the dextrorotatory isomer appears 
to have slightly greater scrotonin-reuptake inhibiting activity and a longer du
ration of action than the levorotatory isomer. 

Fluoxetine is commercially available as the hydrochloride salt, which oc
curs as a white to off-white crystalline solid and has a solubility of 14 mg!mL 
in water. 

• Stability Fluoxetine hydrochloride capsules and the oral solution 
should be stored in tight, light-resistant containers, both at 15-30°C. Fluoxet.ine 
tablets and delayed-release capsules should be stored at 15-30°C. 

Preparations 
Excipients in commercially available drug preparJtions may have clinically 

imponant effects in some individuals; consult specific product labeling for details. 

Fluoxetine Hydrochloride 
Oral 
Capsules 10 mg (of fluoxetine)" 

20 mg (ol fluoxetine)" 

40 mg (of fluoxetine)" 

Capsules, 90 mg (of fluoxetine) 
delayed-
release 
(containing 
enterlc-eoated 
pellets) 

Solution 20 mg (of fluoxetine) per 5 
mL· 

Tablets 10 mg (of fluoxetine)" 

20 mg (of fluoxetlne)" 

Fluoxellne Hydrochloride 
Caps ules 

Prozac• Pulvules• , Dista 
Saralem~ Pulvules•, Lilly 

Fluoxellne Hydrochloride 
Caps ules 
Prozac• Pulvules•, Dista 

Saralem" Pulvules", Lilly 

Fluoxetlne Hydrochloride 
Capsules 

Prozac• Pulvules•, Dista 

Prozac' Weekly, Dista 

Fluoxellne Hydrochloride Oral 
Solution 

Prozac• , Dista 

Fluoxetlne Hydrochloride 
Tablets (scored) 

Fluoxellne Hydrochloride 
Tablets 

•available from one or more m.u\uractu~r. dis1ributor, and/or rcp.1ckascr by t,"t..-ncric (nonproprietary) nounc 

Fluoxetine Hydrochloride Combinations 
Oral 
Capsules 25 mg (of fluoxetine) with 

Olanzapine 6 mg 
25 mg (of fluoxetine) with 
Olanzapine 12 mg 

50 mg (of fluoxetine) with 
Olanzapine 6 mg 

50 mg (of fluoxetine) with 
Olanzapine 12 mg 

Symbyax• , Lilly 

Symbyax~, Lilly 

Symbyax• , Lilly 

Symbyax~, Lilly 

tU>e is nDI cum:no ly included in lhc tobeting opprovcd by ohe US Food :md Drug Admini>tr.llion 

Stltc1~,/ Rrl'islmu Jmmary 1009, C Cvt'Jri.~ht, Jut_,, /9R9, Amrn"run SOC'itt)' of 1/rolt!J-Sy.rtrm 
1'/wrm"cisrs.luc. 

Fluvoxamine Maleate 

• Fluvoxaminc maleate, a selective serotonin-reuptnkc inhibitor (SSRI), is an 
antidepressant. 

Uses 

• Obsessive-Compulsive Disorder Fluvoxamine is used in the treat
ment of obsessive-compulsive disorder when obsessions or compulsions cause 
marked distress , arc time-consuming, or interfere substantially with social or 
occupational functioning. Efficacy of fluvoxamine for the management of ob
sessive-compulsive disorder has been established by controlled studies of I 0 
weeks' duration princ ipally in outpatient settings. In a limited number of clin
ical studies in patients with moderate to severe obsessive-compuls ive disorder, 

SELECTIVE SEtWTONIN-REUPTAKE INIIJDITORS 28:16.04.20 

fluvoxamine was more effective than placebo in reducing the severity of symp
toms associated with this disorder. In the studies used to establish efficacy, a 
positive clinical response (much or very much improved on the C linical Global 
Impressions scale) occurred in 43 or 12% of patients receiving fluvoxaminc or 
placebo, respectively. In these studies, no age- or gender-related differences in 
efficacy were noted. Results from a limited number of comparative studies 
suggest that fluvoxaminc is a~ effective us clomipramine in the management 
of obsessive-compulsive disorder. Like fluoxetine and clomipramine, fluvox
aminc reduces but does not eliminate obsessions and compulsions. Therapeutic 
response to fluvoxamine in patients with obsessive-compulsive disorder gen
erally is evident within 2-3 weeks, but may not be maximal until sever..tl 
months after beginning therapy with the drug. The efficacy of fluvoxamine for 
long-term usc (i.e., longer than I 0 weeks) has not been established in placebo
controlled studies, but the drug has been used in some patients for prolonged 
periods (e.g., reponedly up to 8 ye;trs) without apparent loss of clinical effect. 
If fluvoxamine is used for extended periods, the need for continued therapy 
should be reassessed periodically. 

As with other antidepressants, the possibility that fluvoxamine may precip
itate hypomanic or manic attacks in patients with bipolar or other major affec
tive disorders should be considered. 

• Bulimia Nervosa Fluvoxamine has been used in the treatment of bu
limia nervosat. In one double-blind placebo-controlled study in patients with 
bulimia nervosa, maintenance therapy with nuvoxaminc following an inpatient 
treatment program resulted in an attenuated relapse rate compared with treat
ment with placebo. For funher information on usc of antidepressants in the 
treatment of bulimia nervosa, sec Bulimia Ncrvosa under Uses: Eating Disor
ders, in Fluoxctine Hydrochloride 28:16.04.20. 

Dosage and Administration 

• Administration Fluvoxnminc maleate is administered orally. Dosages 
of I 00 mg daily or less in adults or 50 mg or less in pediatric patients generally 
nrc given as a s ingle daily dose at bedtime; higher dosages generally are given 
a~ 2 divided doses, e ither as equally divided doses or as unequal doses with 
the larger dose given at bedtime. Since food does not appear to affect GI 
absorption of fluvoxarnine maleate, the drug generally can be administered 
without regard to meals. 

Patients receiving fluvoxamine should be monitored for possible worsening 
of depression, suicidality, or unusual changes in behavior, especially at the 
beginning of therapy or during periods of dosage adjustment. (Sec Suicidality 
Precautions under Dosage and Administration: Dosage.) 

Fluvoxamine should 110 1 be used concomitantly with thioridaz.inc. In ad
dition, fluvoxaminc should 1101 be used concurrently with alosetron, astemizolc 
(no longer commercially available in the US), cisapride, pimozide, tcrfenadine 
(no longer commercially available in the US), or tizanidine. For additional 
information on potentially serious drug interactions that may occur between 
selec tive serotonin-reuptake inhibitors such as fluvoxaminc and these agents, 
sec Drug Interactions in Fluoxetine Hydrochloride 28: 16.04.20. 

Risk of Seroto11i11 Syndrome The development of potentially life
threatening serotonin syndrome may occur with nuvoxamine therapy, panic
ularly during concomitant adminis tration of other serotonergic drugs such as 
other selective serotonin-rcuptake inhibitors (SSR!s), selective serotonin- ;md 
norepinephrine-reuptake inhibitors (SNRJs), selective serotonin (5-hydroxy
tryptamine; 5-Hn type I agonists used as anlimigrainc agents (also called 
triptans), drugs that impair the metabolism of serotonin (e.g .. monoamine 
oxidase [MAO] inhibitors), tramndol, or tryptophan (a serotonin precursor) 
supplements. Therefore, patients should be cautioned about tlte potential risk 
of serotonin syndrome when fluvoxamine is given concurrently with other ser
otoncrgic agents. Symptoms of serotonin syndrome may include mental status 
changes (e.g., agitation, hallucinations, coma), autonomic instability (e.g., 
tachycardia, labile blood pressure, hyperthermia), neuromuscular aberrations 
(e.g., hyperrelkxia, incoordination), and/or Gl symptoms (e.g., nausea, vom
iting, diarrhea). 

Serious (sometimes fatal) adverse reactions, possibly related to serotonin 
syndrome, have been repon ed in patients who received an MAO inhibitor dur
ing or after SSRI therapy. Therefore, concomitant use of /Juvoxamine ;md MAO 
inhibitors is contraindicated, and it is recommended that at least 2 weeks elapse 
between discontinuance of an MAO inhibitor and initiation of fluvoxamine and 
vice versa. 

If concurrent therapy with fluvoxamine and an SSRI, SNRI. or 5-HT, re
ceptors agonist ("triptan") is clinically warranted, careful observation of the 
patient is recommended, panicularly during treatment initiation, increases in 
dosage, or follo wing the addition of another serotoncrgic drug. In addition, 
clinicians should assess the potential risks and benefits of concurrent therapy 
with /Juvoxaminc and triptans prior to prescribing these drugs concurrently. 
Concurrent use of SSRls with serotonin precursors (such as tryptophan sup
plements) is not recommended. For additional information on serotonin syn
drome, see Drug Interactions: Drugs Associated with Serotonin Syndrome, in 
the Monoamine Oxidase Inhibitors Geneml Statement 28: 16.04.1 2 and sec 
Drug Interactions: Drugs Associated with Serotonin Syndrome, in Fluoxetine 
Hydrochloride 28: 16.04.20. 

• Dosage Obsessive-Compulsive Disorder Adult Dusagc. For the 
management of obsessive-compulsive disorder in adults, the recommended ini
tial dosage of fluvoxamine maleate is 50 mg at bedtime. Based on the tolerance 
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Risperidone ATYPICAL ANTII'SYCHOTICS 28:16.08.04 

pression, or unusual changes in behavior, especially during the first few months 
of therapy or during periods of dosage adjustment FDA recommends providing 
wriucn patient information (medication guide) explaining risks o f suicidality 
each time the drug is dispensed. 

Risk of orthostatic hypotension, especially during initial dosage titration 
nnd at times of reinitiation of thempy or increases in dosage. 

Risk of somnolence and impairment of judgment, thinking, or motor skills; 
avoid driving, operating machinery, or performing hazardous tasks until e ffects 
on the individual are known. 

Importance of avoiding alcohol during quetiapine therapy. 
Importance of informing clinicians of existing or contemplated concomitant 

therapy, including prescription and OTC drugs, as well as any concomitant 
illnesses (e.g., diabetes mellitus). 

Jmportance of women informing clinicians if they are or plan to become 
pregnant or plan to breas t-feed. 

Importance of avoiding overheating or dehydration. 
Importance of informing patients of other important precautionary infor

mation. (Sec Cautions.) 
Overview" (sec Users Guide), For addilionnl informntion on this drug 

until a more detailed monograph 'is developed and published, the mnnu
facturer's lubeling should be consulted. It is esse11tial that the manufac
turer's labeling be consulted for more detailed information on usual cuu
tions, precautions, contraindications, potential drug interactions, 
laboratory lest interferences, and acute toxicity. 

Preparations 

Excipients in commcreially available drug preparations may have clinically 
important eff~ct~ in some individuals; consult specific product labeling for details. 

Quetiapine Fumarate 
Oral 
Tablets, film- 25 mg (of quetiapine) 
coated 

50 mg (of quetiapine) 
1 

' 

100 mg (ol quetiapine) 

200 mg (of quetiapine) 

300 mg (of quetiaplne) 

400 mg (of queliapine) 

Seroquel• , AstraZeneca 

Seroquef•, AstraZeneca 

Seroquel•, AstraZeneca 

SeroqueiA, AstraZeneca 

Seroquel3 , AstraZeneca 

Seroquef&, AstraZeneca 
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Risperidone 

• Risperidone has been described us an atypical or second-generation anti
psychotic agent 

Uses 

• Psychotic Disorders Risperidone is used for the symptomatic man
agement of psychotic disorders. Drug therapy is integral to the management of 
acute psychotic episodes and accompanying violent behavior in patients with 
schizophrenia and generally is re4uired for long-term stabilization to sustain 
symptom remission or control and 10 minimize the risk of relapse. Antipsy
chotic agents arc the principal class of drugs usc'd for the management of all 
phases of schizophrenia. Patient response and tolerance to untipsychotic agents 
are variable , and patients who do not respond to or tolerate one drug may be 
successfully treated with an agent from a different class or w ith a different 
adverse effect profile. 

Schizophrenia and Other Psychotic Disorders Efficacy of oral 
risperidonc for the management of psychotic disorders has been established by 
controlled s tudies of 4-8 weeks' duration principally in patients with schizo
phrenic disorders in hospital settings. Schizophrenia is a major psychotic dis
order that frequently has devastating effects on various aspects of the patient's 
life and curries u high risk of suicide and other life-threatening behaviors. 
Manifestations of schizophrenia involve multiple psychologic processes, in
cluding perception (e.g .• halluc inations), ideation, reality testing (e.g., delu
sions), emotion (e.g., flatness, inappropriate affect), thought processes (e.g., 
loose associations), behavior (e.g., catatonia, disorganization), attention, con· 
centration, motivation (e.g., avolition, impaired intention and planning), and 
judgment The principal manifestations of this disorder usually are described 
in tem1s of positive and negative (deficit) symptoms, and more recently, dis
organized symptoms. Positive symptoms include hallucinations, delusions, bi
zarre behavior, hostility, uncoopcrativeness, and paranoid ideation, while neg
ative symptoms include restricted range and intensity of emotional expression 
(affective naucning ), reduced though~ and speech productivity (alogia), anhe
donia, apathy, and decreased initiation of goal-directed behavior (avolition). 
Disorganized symptoms include disorganized speech (thought disorder) and 
behavior and poor attention. For additional information on the symptomatic 
management of schizophrenia, including treatment recommendations and re
sults of the C linical Antipsychotic Trials of Intervention Effectiveness (CA T IE) 

study, sec Schizophrenia and Other Psychotic Disorders under Uses: Psychotic 
Disorders, in the Phcnothiuzines General Statement 28: 16.08.24. 

In clinical studies principally in patients with schizophrenia, oral risperi
donc was more effective than placebo and nt least as effective as typical (e.g., 
haloperidol, perphenuzinc) and certain atypical (e.g., o lanzapine) antipsychot
ics in the treatment of schizophrenia. Data from limited clinical studies indicate 
that risperidone improves both positive and negative manifestations of schizo
phrenia, but that such improvements may not be substantially greater than those 
achieved by haloperidol, a typical antipsychotic. Risperidonc was more effec
tive than haloperidol in preventing relapse in adult outpatients with clinically 
s table schizophrenia or schizoaffective disorders who were assigned to receive 
either drug for a minimum of I year. In this study, approximately 25% of 
patients who received usual dosages of rispcridone had relapsed by the end of 
the study compared with approximately 40% of those receiving usual dosages 
of haloperidol. In these studies, improvement in manifestations of schizophre
nia was based on the results of various psychiatric rating scales, including the 
Brief Psychiatric Rating Scale (BPRS) that assesses factors such as anergy, 
thought disturbances, activation, hostility/suspiciousness, and anxiety/depres
sion; the BPRS psychosis cluster that assesses factors such as conceptual dis
organization, hallucinatory behavior, suspiciousness, and unusual thought con
tent in actively psychotic schizophrenic patients; the Scale for the Assessment 
of Negative Symptoms (SANS); the Positive and Negative Syndrome Scale 
(PANSS); and the C linical Global Impression (CGI) scale. 

Because of their safety and effi cacy, some authorities consider conventional 
antipsychotic agents or rispcridone to be reasonable first-line drugs for the 
management of the acute phase of schizophrenia. Risperidone may be partic
ularly useful in patients who experience extrapyramidal reactions with typical 
antipsychotic agents s ince the drug appears to cause fewer extrapyramidal re· 
actions at clinic ally effective dosages. Some authorities state that risperidone 
or newer atypical antipsychotic agents (such as olanzapine) also may be ad
vantageous in patients who have not responded adequately to therapy with a 
conventional antipsychotic agenL However, the efficacy of atypical antipsy· 
chotics, other than clozapine, in treatment-resis tant schizophrenia has yet to be 
established, and the possible clinical benefits of risperidone therapy should be 
weighed against the potential drawbacks, including its higher cost compared 
with standard agents and the lack of a parenteral preparation of the drug. 

Geriatric Considerations. Although risperidone has been s tudied for use in 
the management of psychosis and aggression in institutionalized geriatric pa
tients with moderate to severe dementia of the Alzheimer'st type (Alzheimer' s 
disease, presenile or senile dementia), vascular dementiut , or a combination of 
the 2 types of dementia (i.e., mixed dementiat), there is evidence that usc of 
the drug in geriatric patients with dementia may be associated with an increased 
risk of adverse cerebrovascular events. In randomized, placebo-controlled stud
ies in nursing home residents with dementia, oral risperidone at a dosage of 
approx imately I mg daily was more effective than placebo in decreasing psy
chotic and behavioral symptoms (e.g., aggression, agitation) of dementia, as 
assessed by the Behavioral Pathology in A lzheimer 's Disease scale (BEHAVE
AD) and the Cohen-Mansfield Agitation Inventory (CMAI). However, evi
dence from these s tudies showed n s ignificantly higher incidence of adverse 
cerebrovascular events such as stroke and transient ischemic unacks (TIAs) 
associated with rispcridone therapy relative to placebo. In addition, geriatric 
patients with dementia-related psychos is treated with atypical antipsychotic 
agents appear to be at an increased risk of death compared with that among 
pnticnts receiving placebo. (See Cautions: Geriatric Precautions.) Risperidone 
is not approved for the treatment with dementia-related psychosis . 

• Bipolar Disorder Risperidone is used alone or in conjunction with 
lithium or valproate for the management of manic and mixed episodes asso
ciated with bipolar I disorder. Efficacy of risperidone monotherapy in the treat
ment of acute manic and mixed episodes has been demonstrated in 2 placebo
controlled trials of 3 weeks ' duration in patients who met the DSM-IV criteria 
for bipolar I disorder with acute manic or mixed episodes with or without 
psychotic features. The principal rating instrument used for assessing manic 
symptoms in these trials was the Young Mania Rating Scale (Y-MRS), an I l 
item clinician-rated scale truditionally used to assess the degree of manic symp· 
tomatology in a runge from 0 (no manic features) to 60 (maximum score). In 
the first 3-week, placebo-controlled trial, which was limited to patients with 
manic episodes, risperidone monothcrapy was given at an initial dosage of 3 
mg daily and subsequently in n flexible dosage ranging from 1-6 mg daily; the 
mean modal dosage was 4.1 mg daily. In the second 3-weck, placebo-controlled 
trial, patients a lso were given an initial dosage of risperidone 3 mg daily and 
subsequently a flexible dosage ranging from 1-6 mg doily: the mean modal 
dosage was 5.6 mg daily. Risperidone was found to be superior to placebo in 
the reduction of the Y-MRS tota l score in both studies. 

Efficacy of risperidone when used in conjunction with lith[um or valproate 
in the treatment of acute manic or mixed episodes has been demonstrated in 
one placebo-controlled trial of 3 weeks' durution in patients who met the DSM
IV criteria for bipolar I d isorder (with or without a rapid cycling course) and 
who met diagnostic criteria for an acute manic or mixed episode (with or with
out psychotic features). In this study, inpatients and outpatients with bipolar 
disorder experiencing manic or mixed episodes who had not adequately re
sponded to lithium or valproate monotherapy were randomized to receive ris
peridone, haloperidol, or placebo in conjunc tion with the ir original therapy. 
Rispcridonc therapy wus given in nn initial dosage of 2 mg daily and subse
quently given in a flexible dosage ranging from 1-6 mg daily; the mean modal 
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dosage was 3.8 mg daily. Lithium and valproate were given in conjunction 
with risperidone and plasma drug concentrations were maintained within ther
apeutic ranges of0.6-1.4 mEq/L for lithium and 50-120 mcg/mL for valproate. 
Addition of risperidone to lithium or valproate was shown to be superior to 
continued monothernpy with lithium or valproate as assessed by reduction of 
Y-MRS total score. 

In a second 3-weck, placebo-controlled trial, inpatients and outparients with 
bipolar mania receiving lithium, valproatc (as divalprocx), or carbantazepine 
therapy with inadequately controlled manic or mixed symptoms were random
ized to receive risperidone or placebo in conjunction with their original therapy. 
Risperidone was given in a flexible dosage range of 1-6 mg daily, with an 
initial dosage of 2 mg daily: the mean modal dosage was 3. 7 mg daily. Addition 
of risperidone to lithium, valproate, or carbamazcpine therapy (with plasma 
drug concentrations maintained within therapeutic ranges of 0.6-1.4 mEq/L, 
50-120 mcg/mL, or 4-12 mcg/mL, respectively) was not found to be superior 
to lithium, valproate, or carbamazepine given alone as assessed by reduction 
of the Y -MRS total score. A possible explanation for the failure of this trial 
was enzymatic induction of clearance of risperidone and its principal active 
metabolite, 9-hydroxyrisperidone, by carbamazepine in the subgroup of pa
tients receiving combined therapy with these drugs, resulting in subtherapeutic 
plasma concentrations of risperidone and 9-hydroxyrisperidone. 

For the initial management of less severe manic or mixed episodes in pa
tients with bipolar disorder, current American Psychiatric Associmion (APA) 
recommendations state that monotherapy with lithium, valpronte (e.g., val
proate sodium, valproic acid, divalproex), or an antipsychotic such as olanza
pine may be adequate. For more severe manic or mixed episodes, combined 
therapy with an antipsychotic and lithium or valproutc is recommended as first
line therapy. For funher information on the management of bipolar disorder, 
see Uses: Bipolar Disorder, in Lithium Salts 28:28. 

The manufacturer states that efficacy of risperidone has not been system
atically evaluated for long-term usc (i.e., exceeding 3 weeks) in the trcmment 
of acute manic episodes or for prophylactic usc in patients with bipolar dis
order. 

• Autistic Disorder Risperidone is used for the management of irrita
bility a.~sociated with autistic disorder in children and adolescents, including 
symptoms of aggression towards others. deliberate self-injuriousness, temper 
tantrums, and quickly changing moods. 

Shon-term efficacy of risperidone in children and adolescents with autistic 
disorder has been demonstrated in 2 placebo-controlled trials of 8 weeks· du
ration in children and adolescents (aged 5-16 years) who met the DSM-IV 
criteria for autistic disorder. Over 90'm of the patients in these 2 trials were 
under 12 years of age and the majority weighed over 20 kg (weight range: 16-
104.3 kg). The principal rating instruments used for assessing efficacy in these 
trials were the Aberrant Behavior Checklist (ABC) and the Clinical Global 
Impression-Change (COl-C) scale. The primary outcome measure in both trials 
was the change from baseline to endpoint in the Irritability subscale of the ABC 
(ABC-I), which measures the emotional and behavioral symptoms of autism, 
including aggression toward others, deliberate self-injuriousness, temper tan
trums, and rapidly changing moods. The CGI-C rating at endpoint was a co
primary outcome measure in one of the s tudies. 

In the first 8-wcek, placebo-controlled trial, children und adolescents with 
autistic disorder aged from 5 to 16 years received twice daily placebo or ris
pcridone 0.5-3.5 mg duily on a weight-adjusted basis, staning at 0.25 mg daily 
or 0.5 mg daily if baseline weight was less than 20 kg or 20 kg or greater, 
respectively; dosage was then titrated according to clinical response. Risperi
done (mean modal dosage of 1.9 mg/day; equivalent to 0.06 mg/kg daily) was 
found to substantially improve scores on the ABC-I subscale and the CGI-C 
scale compared with placebo in this study. 

In the second 8-week, placebo-controlled trial, children and adolescent~ 
with autistic disorder aged from 5-12 years were given un initial risperidone 
dosage of O.ot mg/kg daily, which was then titrated up to 0.02-0.06 mg/kg 
daily based on clinical response. Risperidone (mean modal dosage of0.05 mg/ 
kg daily; equivalent to 1.4 mg daily) improved scores on the ABC-I subscale 
compared with placebo. 

The efficacy of risperidone for long-term usc (i.e .. longer than 8 weeks) in 
children and adolescents with autistic disorder has been demonstrated in an 
open-label extension of the first 8-wcek, placebo-controlled trial in which pa
tients received risperidone for 4 or 6 months (depending on whether they re
ceived risperidone or placebo in the double-blind study). During the open-label 
treatment period, patients were maintained on a mean modal risperidone dosage 
of 1.8-2.1 mg daily (equivalent to 0.05-0.07 mg/kg daily). 

Children and adolescents who maintained their positive response to risper
idone (defined as at least a 25% improvement on the ABC-I subscalc and u 
CGI-C mting of much improved or very much improved) during the 4-6 month 
open-label treatment period (avemge duration of thcrnpy was 140 days) were 
randomized to receive either risperidonc or placebo during an 8-week, double
blind withdrawal trial. A substantially lower relapse rate wa~ observed in the 
risperidonc group compared with the placebo group during the pre-planned 
interim analysis of data from this trial. Based on the interim analysis results, 
the s tudy was terminated since a statistically significant effecL on relapse pre
vention was demonstrated. Relapse was defined as at least a 25% worsening 
on the most recent assessment of the ABC-I subscale (in relation to baseline 
for the randomized withdrawal phase). The manufacturer s tates that clinicians 
who elect to usc risperidone in children and adolescents with autistic disorder 
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for extended periods should periodically re-evaluate the long-term risks and 
benefits of the drug for the individual patient. 

Although not curative, pharmacologic agents, such as risperidone, generally 
are used in children and :~dolescents with autistic disorder to reduce behavioral 
disturbances associated with autism and to help facili tate the child's or adoles
cent's adjustment and engagement in intensive, targeted educational interven
tions. In clinical studies, risperidone was not found to improve ccnain core 
symptoms of autism (e.g., language deficits, impaired social relatedness). How
ever, the drug was more effective than placebo for improving scores on sub
cates for sensory motor behaviors, affectual reactions, and sensory responses 
in a controlled study. The possible risks, including clinically imponant weight 
gain, tardive dyskinesia, withdrawal dyskinesia, and other cxtrapyrJmidal re
actions associated with the drug, should be considered. 

Risperidone also has been used for the treatment in a limited number of 
adultst with autistic disorder and other pervasive developmental disorders. 

Dosage and Administration 
• Administration Risperidone is administered orally or by IM injection. 

Oral Administration Risperidonc is administered orally, either in a 
once-daily dose or in 2 equally divided doses daily. Because rispcridone can 
cause onhostatic hypotension. twice-daily oral administration may be prefer
able during initiation of therapy and in patients who may be more susceptible 
to onhostatic hypotension, such as geriatric or debilitated patients. If once
daily dosing is being considered in geriatric or debili tated patients, it is rec
ommended that the patient be titrated on a twice-daily regimen for 2- 3 days at 
the target dose. Subsequent switching to the once-daily dosing regimen can be 
done thereafter. Some expens state that once-daily administration of risperi
done may be sufficient in most patients receiving maintenance therapy because 
of the extended half-life of the drug 's principal active metabolite (9-hydroxy
risperidone). 

In children and adolescents receiving risperidone for the management of 
irritability associated with autistic disorder who experience persistent somno
lence, administering the drug once daily at bedtime, twice-daily administration, 
or a reduction in dosage may be helpful. 

Since food reponcdly does not affect the rate or extent of GI absorption of 
risperidone, the drug can be administered without regard to meals. Compati
bility tests show that risperidone oral solution is compatible in the following 
beverages: water. coffee, orange juice, and low-fat milk; such test ing also in
dicates that risperidone oral solution is not compatible in cola or tea. 

Patients receiving risperidone orally disintegrating tablets should be in
structed not to remove a tablet from the blister until just prior to dosing. The 
tablet should not be pushed through the fo il. With dry hands, the blister backing 
should be peeled completely off the blister. The tablet should then be gently 
removed and immediately placed on the tongue, where it rapidly disintegrates 
in saliva, and then subsequently swallowed with or without liquid. Rispcridone 
orally disintegrating tablets should not be divided or chewed. 

IM Administration The commercially available risperidone powder 
for injection containing the drug in extended-release microsphercs must be 
reconstituted prior to administration using the components of the dose pack 
supplied by the manufacturer. The dose pack should be allowed to reach room 
temperature before reconstituting the injection. Risperidonc extended-release 
microspheres should be reconstituted using only the diluent in the prefilled 
syringe supplied by the manufacturer. The entire contents of the prelillcd sy
ringe should be injected into the vial, and the vial should be shaken vigorously 
while the plunger rod is he ld down with the thumb for at least 10 seconds to 
ensure a homogeneous suspension: the reconstituted suspension should appear 
uniform, thick, and milky. The manufacturer's prescribing information should 
be consulted for additional details on use of the components of the dose pack 
to reconstitute and administer risperidone injection. The manufacturer s tates 
that different dosage strengths of IM risperidone should not be combined in a 
single administration. 

Following reconstitution, immediate use is recommended because the sus
pension will settle over time. If more than 2 minutes pass before administration, 
the vial should again be vigorously shaken to resuspend the drug. TI1e contents 
of the vi<tl must be used within 6 hours of reconstitution and should not be 
exposed to temperatures exceeding 25°C. 

The entire contents of the vial should be administered by deep TM injection 
into the upper outer quadrant of the gluteal area every 2 weeks, alternating 
buttocks. The injection should not be administered IV. 

• Dosage Schizophrenia Ornl Dosage. Risperidone has a bell
shaped dose-response curve, with therapeutic efficacy of oral dosages of 12-
16 mg daily lower than that of dosages of 4-8 mg daily in adults. Because 
dosage information contained in the manufacturer's labeling principally is de
rived from early clinical studies of the drug in patients not typical of the general 
population of patients treated in the community (i.e., in hospitalized, chroni
cally-ill schizophrenic patients accustomed to high-dose antipsychotic thera
pies), dosage of risperidone should be individualized according to the patient's 
response and tolerance. Clinicians also may consider consulting published pro
tocols for specific dosage information, panicularly in geriatric or younger pa
tients, and in those experiencing their firs t psychotic episode. 

The manufacturer's labeling states that the initial oral dosage of risperidone 
in adults generally is I mg twice daily, with dosage increase in increments of 
I mg twice daily on the second and third day, as tolerated, to a target dosage 
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of 6-8 mg daily (administered once daily or in 2 equally divided doses). How- is not known. While it is generally agreed that pharmacologic treatment beyond 
ever, more r~cent evidence from open labeled studies and c linical experience an acute response in mania is des irable, both for maintenance of the initial 
with the drug indicates that an initial dosage o f 1-2 mg daily. with dosage response and for prevention of new manic episodes, there are no systematically 
increases in increments of 0.5-1 mg daily titrated over 6-7 days, as tolemted, obtained data to support the use of risperidone beyond 3 weeks. Therefore, the 
to a target dose of 4 mg daily may be more appropriate for the management manufacturer states that clinicians who elect to use risperidone for extended 
of schizophreniu in most otherwise healthy adult patients. Because steady-state periods should periodically reevaluate the long-tenn risks and benefit s of the 
plasma concentr-<~t ions of 9-hydroxyrisperidonc (an active metabolite of risper- drug for the individual patient. 
idone) may not be auained for 7 days at a given dosage, subsequent dosage Autistic Disorder For the management of irritability associated with 
adjustment~ generally should be made at interva ls of at least 7 days. Lower autistic disorder in children 5 years of age and older and adolescents, an initial 
initial dosages (e.g., I mg daily) :md s lower dosage titrations to an initial target risperidone oral dosage of 0.25 mg daily is recommended for patients weighing 
dosage of 2 mg daily may be appropriate for younger patients and in those less than 20 kg and 0.5 mg daily is recommended for patients weighing 20 kg 
being treated for their firs t psychotic episode; dosage may then be titrated up or more. The drug may be administered either once or twice daily. 
to 4 mg daily depending on clinical response at the lower dosage and adverse Dosage should be individualized accord ing to clinical response and toler-
neurologic effects. Such patients appear to benefit optimally from risperidone ability of the patient. After a minimum of4 days following initiation of therapy, 
dosage of 1- 3 mg daily. A subs tantial number of patients being treated for their the dosage may be increased to the recommended dosage of 0.5 mg daily for 
first psychotic episode stan to develop extrapyramidal symptoms once dosages patients weighing less than 20 kg and 1 mg daily for patients weighing 20 kg 
are increased above 2 mg daily. Dosage reductions should be considered in any or more; this dosage should then be maintained for a minimum of 14 days. In 
patient who develops extrapyramidal symptoms. patients not responding adequately, increases in dosage may be considered at 

While antipsychotic efficacy has been established in clinical trials at oral intervals of 2 weeks or longer in increments of 0.25 mg daily for patients 
dosages ranging from 4-16 mg daily, maximum efficacy of the drug was ob- weighing less than 20 kg or 0.5 mg daily for patients weighing 20 kg or more. 
served in most patients at risperidone dosages of 4-!l mg daily. In addition, the Exercise caution with risperidone dosages in smaller children who weigh less 
manufacturer nnd some clinicians state that dosages exceeding 6 mg daily, than 15 kg. Safety and effectiveness in pediatric patients less than 5 years of 
when given in 2 divided doses, did not result in funher improvement but were ugc not established. 
associated with increases in some adverse effects, including extrapyramidal In clinical trials, 90% of patient~ who responded to risperidone therapy 
manifestations. Therefore, the manufacturer states that dosages exceeding 6 mg (based on at least :?.5% improvement in the Irritability subscale of the Abermnt 
(in 2 divided doses) daily generally arc not recommended and those exceeding Behavior Checklist [ABC-I]) received dosages from 0.5-2.5 mg daily. The 
16 mg daily have not been evaluated for safety. In a single s tudy of once-daily maximum daily dosage in one of the pivotal trials, when the therapeutic effect 
dosing, cflicacy results generally were stronger for 8 mg than for 4 mg. reached a plateau, was 1 mg in patients weighing less than 20 kg, 2.5 mg in 

The manufacturer s tates that there are no systematically collected data that patients weighing 20 kg or more, and 3 mg in patients weighing more than 45 
specifically address switching from other antipsychotic agents to risperidone kg. Dosage data for children weighing less than 15 kg currently are lucking. 
or concomitant administration with other antipsychotic agents. While imme- Once adequate clinical response has been achieved, consider a gradual rc-
diatc discontinuance of the previous antipsychotic treatment may be acceptable duc tion in dosage to achieve an optimal balance of efficacy and safety. Patients 
for some patients with schizophrenia, gradual discontinuance of the drug may experiencing excessive somnolence may benefit from a once-daily dosage ad-
be appropriate for most patients. In all cases, the period of overlapping anti- ministered at bedtime or administering half the daily dosage twice daily, or a 
psychotic administration should be minimized. The first risperidone dose reduction in dosage. 
should be administered in place of the next scheduled parenteral antipsychotic The manufacturer states that cJinicinns who elect to usc risperidone in chil-
dose in schizophrenic patients being switched from long-acting (depot) par- drcn and adolescents with autistic disorder for extended periods should peri-
enteral antipsychotic therapy to oral risperidonc therapy. odically reevaluate the long-term risks and benefits of the drug for the individ-

The optimum duration of oml risperidone therapy currently is not known, ual patient. 
but maintenance therapy with rispcridone 2- 8 mg daily has been shown to be if O 
effective for up 10 2 years. Patients should be reassessed periodically to deter- Geriatric Patients and Others at Risko rtlwstatic Hypotension 
mine the need for continued therapy with the drug. If risperidone therapy is Like other a-adrenergic blocking agents, risperidone can induce onhostatic 
reinitiatcd after a drug-free period, the manufacturer recommends that the ap- hypotension (e.g., manifested as dizziness, tachycardia, and occasionally syn-
propriate recommended schedule of careful dosage titration be employed. cope), panicularly during initiation of therapy with the drug. The manufacturer 

and some cl inicians state that the risk of this effect can be min imized by limiting 
IM Dosugc. For the management of schizophrenia, the recommended ini- the initial orul dosage o f risperidone to I mg twice daily in otherwise healthy 

~~~~~~u~t}!:n~~!~~ ~~ ~:C;i1~nfn~:~~f~~~nc~~~n;l~~~~~~~~~ ~~~~s~h'~~e~~~~ adults and to 0.5 mg once ur twice daily in geriatric or debilitated patients, in 
The manufacturer recommends that patients first receive oral risperidonc 10 patients with renal or hepatic impairment, and in those predisposed to, or at 
establish tolerability of the drug before the extended-release risperidonc injec- risk from, hypotension. Dosages in such patients should then be increased grad-

unlly at increments of not more than 0.5 mg twice daily as necessary and tion is used. To ensure that adequate plasma antipsychotic concentrations arc 
maintained prior to the main release of risperidone from the injection site, tolerated. Increases beyond a dosage level of 1.5 mg twice daily generally 
therapy with oral risperidone or another oral antipsychotic agent (e.g., for pa- should occur at intervals of at least 7 days. However, other clinicians rccom-
tients being switched from other oral antipsychotic therapy to IM risperidonc) mend initiating rispcridone therapy at a dosage of 0.25 mg daily in geriatric 
should be given with the firs t 1M injection of risperidone, and such oral therapy patients and gradually increas ing the dosage as tolerated. (See Caut ions: Ocr-
should be continued for 3 weeks, then discontinued. If risperidone injection is iatric Precautions.) Most geriatric patients should not be maintained at an oral 
used in patients previously receiving other oral antipsychotic agents, the need dosage exceeding 3 mg daily. 
for continuing any concomitant therapy for managing extrapyramidal manifes- For geriatric patients with schizophrenia, the recommended IM risperidone 
tat ions should be periodically reevaluated. dosage of the extended-release injection is 25 mg every 2 weeks. Oral risper-

Some patients not responding to the initial dosag~of 25 mg every 2 weeks idone (or another oral antipsychotic ugent) should be given with the first ris-
may benefit from increasing the IM dosage to 37.5 or 50 mg every 2 weeks. peridone extended-release injection and should be continued for 3 weeks to 
However, the dosage should not be increased more frequently than every 4 ensure that adequate antipsychotic plasma concentrations arc maintained prior 
weeks, and clinical effects of the increased dosage should not be expected to the main release phase of rispcridone from the injection s ite. 
earlier than 3 weeks afte r the first injection of the higher dose. The maximum Elderly patients and patients with a predisposition to hypotensive reactions 
IM dosage should not exceed 50 mg every 2 weeks s ince higher dosages were or for whom such reactions would pose a particular risk should be instructed 
associated with an increased incidence of adverse effects, but no additional in nonpharmacologic interventions that help reduce the occurrence of onho-
clinical benefit was observed. static hypotension (e.g., s itting on the edge of the bed for several minutes before 

Although no controlled studies have been conducted to establish the opti- attempting to stand in the morning, s lowly rising from a seated position). These 
mum duration of IM risperidone therapy in patients with schizophrenia, oral patients should avoid sodium depletion or dehydration and circumstances that 
risperidone has been shown to be effective in delaying time to relapse with accentuate hypotension (e.g .• alcohol intake, high ambient temperature). Man-
longer term usc. It is recommended that responding patients be continued on itoring of onhostlllic vital s igns should be considered. 
treatment with IM risperidone at the lowest dose needed. Patients should pe- Paniculur caution ulso is warranted in patients with known cardiovascular 
riodically be reassessed to dc tem1ine the need for continued treatment. disease (e.g., history of myocardial infarction o r ischemia, heart failure, con-

If thcmpy with IM risperidone is reinitiatcd after a drug-free period, oral duction abnormalities), cerebrovascular disea~e . or conditions that would pre-
risperidone (or another oral antipsychotic agent) should again be administered dispose to hypotension (e.g., dehydration, hypovolemia, concomitant antihy-
for supplementation. penensive therapy) and in those for whom such reactions would pose a risk, 

Bipolar Disorder For the management of acute manic and mixed ep- and cautious dosage titration and careful monitoring are necessary in such 
isodes associated with bipolar d isorder as monotherapy or as combined therapy patients. Dosage reduction should be considered in any patient in whom hy-
in adults, an initial risperidonc oml dosage of 2-3 mg given once daily was potension develops. 
found to be effective in clinical trials . Dosage may be increased or decreased • Dosage in Renal and Hepatic Impairment Because e limination 
by I mg daily nt intervals of not less than 24 hours, reflecting the procedures of rispcridonc may be reduced and the risk of adverse effects, panicularly 
in the placebo-controlled trials. In these trials, the short-term (i.e., 3-wcek) hypotension, increased in patients with renal impairment, oral risperidonc ther-
ant imanic efficacy of risperidonc was demonstrated in a flexible dosage ranging apy should be initiated at a reduced dosage of 0.5 mg twice daily in adults and 
from I to 6 mg daily. Safety of dosages exceeding 6 mg daily has not been increased as necessary and tolerated at increments of 0.5 mg twice daily; in-
established. creases beyond a dosage level of 1.5 mg twice daily should be made at intervals 

The optimum duration of risperidone therapy for bipolar disorder currently of at least 7 days. Likewise, this reduced oral dosage should be employed in 
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patients with hepatic impainnent because of the risk of an increased free frac- ported in patients with schizophrenia who received approximately 8- 9 mg of 
tion of risperidone in such patients. oral risperidone daily for at least I year. The prevalence of this syndrome 

If IM risperidone is used for management of schizophrenia in adult patients appears to be highest among geriatric patients (particularly females). The risk 
with renal or hepatic impainnent, the patient should be treated with titrated of developing tardive dyskinesia and the likelihood that it will become irrc-
doses of oral risperidone prior to initiating treatment with the extended-release versible also appear to increase with the duration of therapy and cumulative 
injection. The recommended starting oral rispcridone dosage is 0.5 mg twice dose of antipsychotic agents administered; however, the syndrome may occur, 
daily during the first week, which can be increased to I mg twice daily or 2 although much less frequently, after relatively short periods of treatment with 
mg once daily during the second week. If a dosage of at least 2 mg daily of low dosages. For additional infonnation on tardive dyskinesia. see Tardive 
oral risperidonc is well tolerated, an IM dosage of 25 mg of the extended- Dyskinesia under Cautions: Nervous System Effects, in the Phcnothiazines 
release injection can be administered every 2 weeks. Oral supplementation General Statement 28:16.08.24. 
should be continued for 3 weeks after the first injection until the main release Extrapyramidal Reactions Extrapyramidal reactions occurred in 
of risperidone from the injection site has begun. In some patients, s lower titra- 17% of patients with schizophrenia receiving oral rispcridone dosages of 10 
tion may be medically appropriate. mg daily or tess and in 34<;;. of patients receiving dosages of 16 mg daily in 

Cautions 
Although rispcridone differs chemically from the phenothiazines, the drug 

may be capable of producing many of the toxic manifestations of phenothiazine 
derivatives. Not ull adverse effects of the phenothiazincs have been reponed 
with risperidonc, but the possibility that they may occur should be considered. 
Adverse effects of risperidone and the phenothiazines arc numerous and may 
involve nearly all organ systems. Although these effects usually are reversible 
when dosage is reduced or the drug is discontinued, some effects may be ir
reversible and, rarely, fatal. In some patients, unexpected death associated with 
antipsychotic therapy has been attributed to cardiac arrest or asphyxia resulting 
from failure of the gag reflex. (See Cautions: Cardiovascular Effects.) In other 
cases, the cause of death could not be detennined or definitely attributed to 
antipsychotic drug therapy. 

The most frequent adverse effects of oml risperidone reported in at least 
5'7o of adult patients with schizophrenia who received the drug in 2 shon-tenn 
(6--8 wee\<) clinical studies and with an incidence of at least twice that of those 
who received placebo included nervous system (e.g., anxiety, dizziness, extra
pyramidal symptoms, somnolence), Gl (e.g., constipation, dyspepsia, nausea}, 
dennatologic (e.g., rash), respiratory (e.g., rhinitis), and cardiovascular (e.g., 
tachycardia) effects. Approximately 9% of patients receiving risperidone in 
phase 2 or 3 studies discontinued treatment because of adverse effects com
pared with about 7% of those receiving placebo and 10% of those receiving 
an active control drug (haloperidol). Adverse effects commonly associated with 
discontinuance of therapy and considered to be possibly or probably related to 
risperidonc include e1ltrapyramidal symptoms, dizziness, hyperkinesia, som
nolence, and nausea. 

The most frequent adverse effects of oral risperidone reponed in at least 
57o of adult patients with bipolar mania who received the drug as monotherapy 
in the US placebo-controlled trial and with an incidence of at least twice that 
of those receiving placebo included nervous system (e.g., somnolence, dys
tonia, akathisia, parkinsonism, vision abnonnalities) and Gl (e.g., dyspepsia, 
nausea, increased salivation) effects. In the US placebo-controlled trial of ris
peridone in conjunction with mood stabilizers (lithium or valproate), the most 
common adverse effects associated with risperidone administration were som
nolence, dizziness, parkinsonism, increased saliva, akathisia, abdominal pain, 
and urinary incontinence. In the US placebo-controlled trial of risperidone 
monotherapy, approximately 8% of patients receiving risperidone discontinued 
thempy because of adverse effects compared with about 6% of those receiving 
placebo. Adverse effect.~ associated with discontinuance of therapy in this study 
and considered to be possibly, probably, or very likely related to risperidone 
included paroniria, somnolence, dizziness, extrapyramidal reaction, and invol
untary muscle contractions; each of these occurred in I risperidone-treated 
patient (0.7%) but in none of those receiving placebo. In the US placebo
controlled trial of risperidone used in conjunction with mood stabilizers, there 
was no overall difference in the incidence of discontinuance because of adverse 
effects (4'7o for risperidonc and 4% for placebo). 

The most frequent adverse effects of oral risperidone reponed in at least 
5'i0 of pediatric patients with autistic disorder who received the drug in 2 pla
cebo-controlled trials and with an incidence of at least twice that of those 
rece iving placebo included nervous system (e.g., somnolence, fatigue, tremor, 
dystonia, dizziness, parkinsonism, automatism, dyskinesia, confusion), Gl 
(e.g., increased appetite, increased salivation, constipation, dry mouth), respi
ratory (e.g., upper respirutory tract infection), cardiovascular effects (e.g., 
tachycardia), and weight gain. Somnolence was the most frequent adverse ef
fect in these trials. occurring in 67% of the risperidone-trcated patients and in 
23% of patients receiving placebo. Average weight gain over 8 weeks was 2.6 
kg for the risperidone-treatcd patients compared with 0.9 kg for patients re
ceiving placebo. Extrapyramidal symptoms occurred in approximately 28% of 
the risperidone-treatcd patients compared with 10% of those receiving placebo. 

The most frequent adverse effects associated with use of risperidonc ex
tended-release IM injection reponed in at least 5% of adult patients with schizo
phrenia in clinical trials and with an incidence of at least twice that of those 
receiving placebo included somnolence, akathisia, parkinsonism, dyspepsia, 
constipation, dry mouth. fatigue, and increased weight. 

• Nervous System Effects Tardive Dyskir~esia Like other anti
psychotic agents (e.g., phenothiazines), risperidone has been associated with 
tardive dyskinesias. Although it has been suggested that atypical nntipsychotics 
appear to have a lower risk of tardive dyskinesia, whether antipsychotic drugs 
differ in their potential to cause tardive dyskinesia is as yet unknown. In one 
open-lube! study, an annual incidence of tardive dyskinesia of 0.3% was re-
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clinical studies. Although the incidence of extrapyramidal manifestations in 
patients receiving risperidone dosages of 10 mg daily or less was similar to 
that reponed in patients receiving placebo, the incidence increased as the dos
age of the drug increased, suggesting a dose-related effect. At recommended 
therapeutic dosages of rispcridone (4-8 mg daily) for schizophrenia, the se
verity of extrapyramidal reactions appears to be comparable to placebo and 
clo7.apine 400 mg daily. and substantially less than that associated with halo
peridol 10 or 20 mg daily. Similarly, the severity of parkinsonian symptoms, 
as assessed on the parkinsonism subscale of the Extrapymmidal Symptom Rat
ing Scale (ESRS), is also linearly related to risperidone dosages of 2- 16 mg 
daily, with the incidence of parkinsonian symptoms at risperidune dosages of 
6 mg daily or less comparable to that of placebo and substantially less than 
that seen with haloperidol dosages of 20 mg daily. 

Neuroleptic malignant syndrome (NMS), a potentially fatal symptom com
plex, has been reponed in patients receiving antipsychotic agents. NMS re
quires immediate discontinuance of the drug and intensive symptomatic and 
supportive care. For additional infonnation on NMS, sec Neuroleptic Malignant 
Syndrome under Nervous System Effects: Extrapyramidal Reactions in Cau
tions, in the Phenothiazincs General Stutemcnt 28:16.08.24. 

Other Nervous System Effects Dose-related somnolence was a com
monly reponed adverse effect associated with rispcridonc trc;ument. Approx
imately 8% of adult putients with schizophrenia receiving 16 mg of oral ris
peridonc daily and I<;;, of patients receiving placebo reported somnolence in 
studies util izing direct questioning or a checklist to detect ;1dverse events, re
spectively. 

Insomnia, agitation, and anxiety have been reponed in 20--26% of patients 
receiving risperidone. In addition, headache. dizziness, and aggressive reaction 
have been reported in 12-14, 4-7. and 1-3% of schizophrenia patients, re
spectively. 

Adverse nervous system effects reponed in I '7o or more of patients with 
schizophrenia who received risperidone in clinical studies include increased 
sleep duration or dream activity, diminished sexual desire, fatigue, and nerv
ousness. Impaired concentration, depression, apathy, catatonic reaction, eu
phoria, increased libido. amnesia, dysarthria, venigo, stupor, parJesthe
sia,malaise, seizure, and confusion also have been reported in 0.1-1% of 
patients. In addition. aphasia, cholinergic syndrome, choreoathetosis, coma, 
delirium, emotional lability, hypocsthesia, hypotonia, hyperrefl exia, leg 
cramps, migraine, nightmares. tongue paralysis, torticollis, withdrawal syn
drome, and yawning have been reponed in fewer than 0.1 % of patients. Mania 
also has been reponed during postmarkcting surveillance; however, a causal 
relationship to the drtJg has not been established. 

• Cardiovascular Effects Orthostatic Hypotension Orthostatic 
hypotension associated with dizziness, lllchycardia, and in some patients, syn
cope, especially during the initial dose-titration period has been reponed in 
patients receiving risperidone, probably rellecting the drug's a-adrenergic an
tagonistic properties. The risk of orthostatic hypotension and syncope may be 
minimized by limiting initial doses in geriatric patients and patients with renal 
or hepatic impainnent. (Sec Dosage and Administration.) Monitoring of ortho
static vital signs should be considered in patients for whom this is of concern. 
A dose reduction should be considered if hypotension occurs. Rispcridune 
should be used with particular caution in patients with known cardiovascular 
disease (history of myocardial infarction or ischemia, heart failure, or conduc
tion abnonnalities), cerebrovascular disease. or conditions that would predis
pose to hypotension (e.g., dehydration, hypovolemia). Clinically important hy
potension has been observed with concomitant use of risperidone and 
antihypertensive drtJg therapy. 

Other Cardiovascular Effects Pooled analysis of results of placebo
controlled studies indicates that risperidonc therapy is not associated with sta
tistically significant changes in ECG parameters (e.g., PR, QT. or QT. intervals, 
heart rate). In pivotal clinical studies, however, Ulchycardia, whicli may be dose 
dependent, occurred in 3 or 5% of patients with schizophrenia receiving daily 
oral dosages of risperidone of I 0 mg or less or 16 mg, respectively. In addition, 
palpitation, hypertension, hypotension, A V block, and myocardial infarction 
have occurred in I% or more of patients receiving risperidone. Ventricular 
tachycardia, angina pectoris, atrial premature complexes (APCs, PACs), T
wave inversions, ventricular extrasystoles, ST depression, and myocarditis have 
occurred in fewer than 0. 1 <:'o of patients receiving the drtJg in clinical trials. 
Atrial fibri llation, pulmonary embolism, cerebrovascular disorders (including 
stroke and transient ischemic ;mack) (sec Cautions: Geriatric Precautions), and 
mrely, sudden death and/or cardiopulmonary arrest also have been reponed 
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~ Risperldone ATYPICAL A NTIPSYCHOTICS 28: 16.08.04 I during postmarketing surveillance; however, a causal relationship to the drug In male patients, erectile dysfunction and ejaculation fai lure were reponed 
has not been established. in up to I% of schizophrenia patients receiving oral risperidone in c linical 
• E ndocr ine and Metabolic Effects Severe hyperglycemia, some- studi.es. In additi.on, r~re c:tses of priapism have be~n reponed. While a ~ausa l 
times associated with ketoacidosis, hyperosmolar coma, or death, has been re latlons?•P to n~pendone use has not been established, oth~r ?rugs WJt~ ~-
reponed in patients receiving certain atypical antipsychotic agents, including adre?crg1c bl~ckm~ effects have bee.n repo~ed to cause pnaptsm, and n. Js 
risperidone. While confounding factors such as an increased background risk poss1ble !hat nsp~ndone may share th1s capacuy. Severe pnap1sm may reqmre 
of diabetes mellitus in patients with schizophrenia and the increasing incidence surgJcal mtervenuon. 
of diabetes mellitus in the general population make it difficult to establish with • Musculoskeletal Effects Back or chest pain and arthralgia have been 
certainty the relationship between use of agents in this drug class and glucose reponed in 2-3% of patients with schizophrenia receiving oml risperidonc in 
abnormalities, epidemiologic studies suggest an increased risk of treatment- clinical studies. In addition, myalgia has been reponed in 0.1- 1% of patients. 
emergent hyperglycemia-rclatcd adverse events in patients treated with the Anhrosis, synostosis, bursitis, arthritis, and skeletal pain also have occurred in 
atypical antipsychotic agents included in the studies (e.g., risperidonc, cloza- fewer than 0.1% of patients. 
pine. o l~nza~inc, q~etiapinc) . . . . • Hemato logic Effects Anemia, hypochromic anemia, epistaxis. and 

Prects.e nsk c~umatcs. for hyr:rglycemm-relatcd advcrs.e events m patients purpura have been reponed in 0.1- 1% of adult patients with schizophrenia and 
tre.atcd wnh atyptcal anups_Ychottcs. currently arc not avmla~lc. Wh•le s~mc granulocytopenia has been reponed in 0.1-1 % of children and adolescents with 
ev1~ence su.ggests that the nsk for dm~tes may b~ greater wnh SOf!le atyptcal autistic disorder receiving oral risperidone in clinical studies. Normocytic ane-
antt~sy~hou.cs (e.g., clozap~ne, olan7.apme) th::O :-"tth ot~crs (e.~., nspendo~e, mia, leukocytosis, lymphadenopathy, leukopenia, Pelger-Huet anomaly, hcm-
qu~uapme).m the class, av~Jiab~c data an~ contltctmg and msuffict~nt to pro~Jdc orrhage, superficial phlebitis, thrombophlebitis, and thrombocytopeniu also 
reh_ablc csu.matcs of relative nsk assocJatcd wnh usc of the vanous atyp1cal have been reported in fewer than 0.1% of patients. In addition, thrombotic 
anup~y~houcs. . . . . . thrombocytopenic purpura occurred in at least one patient (a 28 year-old female 

SJmJI~ to othe~ anupsychot~c agc~ts, nsper~donc causes elevate~ pro~actm patient) receiving rispcridonc in a large, open-labeled study. This patient ex-
concentrations, wh1~h may persJst. dunng chrome use o~ the drug. R1spendonc pericnced jaundice, fever, and bruising but eventually recovered after receiving 
appears to be associated with a h1gher level of prolactin clcvauon than other plasmapheresis. Tite re lationship of this adverse event to risperidonc therapy 
currently available antipsychotic agents. The clinical importance of e levated is unknown. 
serum prolactin concentrations is as yet unknown for most patients receiving . . 
tltese drugs. Gynecomastia and breast pain in men have been reponed in fewer • Hepatic E![ects . In~ren;;ed SC?OT and.mcre~~~ SGPT ~ave ~en r~-
than 0.1 % of patients. In addition, galactorrhea, amenorrhea, and impotence p~n~d m 0. ~- 1 '0 of P~llents wnh. sch~zophrenm rec~tvmg o~l nspendon7 _1n 
have been reported with agents that increase serum prolactin concentrations, chmc~l s.tu~JeS. In ~d.dJtJon, hcpauc fatlure, cholestatJc hepatllJs, cholecystllJS, 
inclu~ing rispcridone. cholchth;asJs, ~epauus, and hepato~~II U.Iar d~~agc l~ave been reponed m fewer 

Hyponatremia, weight gain or loss. increased serum creatine kinase (CK, than 0.1 ,o o~ patu:nts. AltiJOugh u 'ausal re lau~nsh•p to the d':'lg has n?t been 
creatine phosphokinase, CPK} concentrations, thirst, and diabetes mell itus have estabhshed, Jaundtce also has been reponed durmg postmurketmg surveJIIancc. 
been reponed in 0.1- 1% of schizophrenia patients receiving oral risperidonc • Ocula r an d Otic Effects Abnormal vision has been reponed in l-
in clinical studies. In addition, decreased serum iron concentrations, cachexia, 2% of patients with schizophrenia receiving oral risperidone in clinical studies. 
dehydration, disorders in antidiure tic hormone, hypokalemia, hypoproteinemia, Abnormal accommodation and xerophthalmia also have been reported in 0.1-
hyperphosphatcmia, hypcrtriglyceridcmia, hyperuricemia, and hypoglycemia I% of patients receiving risperidone in clinical studies. In addition, diplopia, 
have been repon ed in fewer than 0. 1% of patients. Precocious puberty and ocular pain, blepharitis, photopsia, photophobia, abnormal lacrimation, tinnitus, 
pituitary adenomas also have been reponed during postmarketing surveillance; hypcracusis, and decreased hearing have been reponed in fewer than 0.1% of 
however, a causal relationship to the drug has not been established. patients. 
• GI Effects Adverse GI effects that have been reponed in 5- 13'/o of • Other Adver se Effects Chest pain and fever have been reported in 
patients with schizophrenia receiving oral risperidonc in c linical studies include 2-3% of patients with schizophrenia receiving oral risperidone in clinical stud-
constipation, nausea, dyspepsia, and vomiting. Abdominal pain, increased sal- ies. Although a causal relationship to the drug has not been established, pan-
ivation, and toothache also have been reponed in 1--4% of patients receiving creatitis and aggravated parkinsonian syndrome has been reported during post-
rispcridone in clinical studies. In addition, anorexia and reduced salivation were marketing surveillance. 
reponed in 1% or more of patients receiving rispcridone in clinical trials. Flat- • Precautions and Contraindications Risperidonc shares many of 
ulence, diarrhea, increased appetite, stomatitis, melena, dysphagia, hcmor- the toxic potentials of other antipsychotic agents (e.g., phcnothiazines), and the 
rhoids, and gnstritis have also been reponed in 0. 1- 1% of patients. In addition, usual precautions associated with therapy with these agents should be observed. 
fecal incontinence, eructation, gastroesophageal reflux, gustroenteritis, esoph- (See Cautions, in the Phenothiazines General Statement 28: 16.08.24.) 
agitis, lingual discolomtion, cholelithiasis, lingual edema, diverticulitis, gin- Because severe hyperglycemia, sometimes associated with ketoacidosis, 
givitis, discolored feces, GJ hemorrhage, and hcmatemesis have been reponed hyperosmolar coma, or death, has been reponed in patients receiving certain 
in fewer than O.ol % of patients receiving the drug in clinical trials. Although a atypical antipsychotic agents, including risperidone, the manufacturers of atyp-
causal relationship to risperidone has not been established, intestinal obstruc- ical antipsychotic agents state that patients with preexisting diabetes mellitus 
tion has been reponed during postmnrkcting surveillance. in whom therapy with an atypical antipsychotic is initiated should be closely 
• Respiratory Effects Rhinitis has been reponed in 8- 10% of patient~ monitored for worsening of glucose control: those with risk factors for diabetes 
with schizophrenia receiving oral risperidone and was the most common ad- {e.g., obesity, family history of diabeteS) should undergo fasting blood glucose 
verse respiratory effect reponed during clinical studies. In addition, cough, testing upon therapy initiation ;md periodically throughout treatment. (Sec Call-
sinusitis, pharyngitis, upper respiratory infections, and dyspnea have been re- tions: Endocrine and Metabolic Effects.) Any patient who develops manifes-
ported in 1-3% of patients receiving rispcridonc in clinical studies. Hyperven- tat ions of hyperglycemia during treatment with an atypical antipsychotic should 
tilation, bronchospasm, pneumonia, and stridor also have been reponed in 0.1- undergo fasting blood glucose testing, fn some cases, patients who developed 
I% of patients receiving risperidonc in clinical studies. Asthma, increased hyperglycemia while receiving an atypical antipsychotic have required contin-
sputum, and aspiration have been rarely reponed in fewer than 0.1 % of patients. uance of antidiabetic treatment despite discontinuance of the antipsychotic; in 
Although a causal relationship to the drug has not been established, apnea also other cases hyperglycemia resolved with discontinuance of the suspect drug. 
has been reported during postmarkcting surveillance. For further information on the management of diabetes risks in patients rc-
• Dermatologic E ffects and Sens itivity Reactions Rash and dry ceiving atypical antipsychotics, see Hyperglycemia and Diabetes Mellitus un-

der Cautions·. Precautions and Contraindications, in Clozapine 28·.16.08.04. skin have been reponed in about 2-5<;1, of patients with schizophrenia receiving 
oral risperidonc in clinical studies. In addition, adverse dermatologic effects Because of the possibility of orthostatic hypotension, caution should be 
that have been reponed in 1% or more of patients receiving rispcridone include observed in patients with known cardiovascular disease (e.g., history of myo-

cardial infarction or ischemia, heart failure, conduction abnonnalitics), cere-
seborrhea and increased pigmentation. Increased or decreased sweating, acne, brovascular disease (see Cautions: Geriatric Precautions), conditions that would 
alopecia, hyperkeratosis, pruritus, and skin exfoliation were reponed in 0.1-
1% of patients in clinical trials. Bullous eruption, skin ulceration, aggravated predispose patients to hypotension (e.g., dehydmtion, hypovolemia), and pa

tients receiving antihypertensive agents. Since patients with a recent history of 
psoriasis, furunculosis, verruca, demtatitis lichenoid, hypertrichosis, genital myocard· 1 · far 1· ttbl h rt d'seasc .. xcl d d < cl· 11·cal Ja m c 1on or uns ; c ea 1. . \,ere e u e .rom 11 
pruritus, and urticaria have been rarely reponed. studies, clinicians should be aware that risperidone has not been evaluated or 

Although a causal relationship has not been established, hypersensitivity used to any appreciable extent in such patients. Patients r~cc iving risperidone 
reactions, including anaphylaxis, angioedema, and photosensitivity have been should be advised of the risk of orthostatic hypotension, especially during the 
reponed in patients receiving risperidone. period of initial dosage titration. (Sec Cautions: Cardiovascular Effect~.) 
• Genitourinary Effects Adverse genitourinary effects reponed in I% Patients with parkinsonian syndrome or dementia with Lewy bodies who 
or more of patients with schizophrenia receiving oml rispcridone include poly- receive antipsychotics, including risperidone, reportedly have an increased sen-
uria, polydipsia, menorrhagia, orgasmic dysfunction, and vaginal dryness. fn sitivity to antipsychotic agents. Clinical manifestations of this increased sen-
addition, urinary incontinence, hematuria, dysuria, nonpucrperal lactation, sitivity have been reponed to include confusion, obtundation, postural insta-
amenorrhea, breast or perineal pain in females, leukorrhea, mastitis, dysmen- bility with more frequent falling, cxtmpymmidal adverse effects, and clinical 
orrhea, intermenstrual bleeding, and vaginal hemorrhage have been reponed in features consistent with neuroleptic malignant syndrome. (For additional in-
0.1 - 1% of patients receiving risperidonc in clinical studies. Urinary retention, formation on extrapyramidal adverse effects and neuroleptic malignant syn-
cystitis, and renal insufficiency also have been reponed in fewer than 0.1 % of drome, see Cautions: Nervous System Effects, in the Phenothiazines General 
patients. Statement 28: 16.08.24.} 
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Plasma concentr-Jtions of risperidone and its principal active metabolite, 9-
hydroxyrisperidone, are increased in patients with severe renal impairment 
(creatinine clearance less than 30 mL/minute perl.73 m'), and an increased 
free fraction of risperidone occurs in patients with severe hepatic impairment 
Therefore, lower initial dosages should be used in such patients. (See Dosage 
and Administration.) 

Individuals with phenylketonuria (i.e., homozygous genetic deficiency of 
phenylalanine hydroxylase) and other individuals who must restrict their intake 
of phenylalanine should be warned that risperidone 0.5-, 1-, 2-, 3-. or 4-mg 
orally disintegrating tablets contain aspartame te.g., NutraSweet~) which is 
metabolized in the GJ tract to provide about 0. 14, 0.28, or 0.-42, 0 .63, or 0.84 
mg of phenylalanine, respectively, following oral administration. 

Because seizures have occurred in 0.3% of patients receiving risperidone 
in clinical studies, the drug should be administered with caution to patients 
with a history of seizures. 

Esophageal dysmotility and aspiration have been associated with the usc 
of antipsychotic agents, including risperidone. Because aspiration pneumonia 
is a common cause of morbidity and mortality in patients with advanced de
mentia of the Alzheimer's type, risperidonc and other antipsychotic drugs 
should be used with caution in patients at risk for aspiration pneumonia. 

Because both hypothermia and hyperthermia have been associated with 
risperidone therapy, the drug should be administered with caution in patients 
who will be exposed to temperature extremes. 

Because risperidone has the potential to impair judgment, thinking, or mo
tor skills, patients should be cautioned about operating hazardous machinery, 
including driving automobiles, until they are reasonably certain that risperidone 
therapy does not adversely affect them. 

Risperidone has an antiemetic effect in animals; this effect also may occur 
in humans, and may mask manifestations of overdosage with certain drugs or 
may obscure the cause of vomiting in various disorders such as intestinal ob
struction, Reye 's syndrome or brain rumor. 

Patients should be advised to inform their clinician if they are taking, or 
plan to take, any prescription or nonprescription drugs, or have any concomitant 
illnesses (e.g., diabetes mellitus). Patients also should be advised to avoid al
cohol while taking risperidone. 

Risperidone is contraindicated in patients with known hypersensitivity to 
the drug. 

• Pediatric Precautions The manufacturer states that safety and effec
tiveness of risperidone in children with schizophrenia or acute mania associated 
with bipolar I disorder have not been established. However, efficacy and safety 
of the drug in the treatment of irritability associated with autistic disorder have 
been established in 2 placebo-controlled trials of 8 weeks' duration in 156 
children and adolescents aged from 5-16 years. (See Uses: Autistic Disorder.) 
Additional safety information also was assessed from a long-term study in 
patients with autistic disorder and from short- and long-term studies in more 
than 1200 pediatric patients with other psychiatric disorders who were of sim
ilar age and weight and who received similar risperidone dosages as patients 
treated for irritability associated with autistic disorder. Safety and effectiveness 
of risperidone in pediatric patients with autistic disorder younger than 5 years 
of age have not been established. 

In clinical trials in 1885 children and adolescents with autistic disorder or 
other psychiatric disorders treated with risperidone, 2 patients (0.1 'i'o) report
edly developed tardive dyskinesia, which resolved upon discontinuance of ther
apy. In addition, approximately 15% of children and adolescents receiving 0.5-
2.5 mg daily dosages of risperidone developed withdrawal dyskinesia during 
the discontinuance phase of one long-term (6 month), open-label s tudy. 

In long-term, open-label trials in patients with autistic disorder or other 
psychiatric disorders, a mean body weight gain of 7.5 kg after 12 months of 
risperidonc thempy was reported, which was higher than the normal expected 
weight gain (i.e., 3-3.5 kg per year adjusted for age, based on the Centers for 
Disease Control and Prevention normative data). The majority of the weight 
increase occurred within the fi rst 6 months of drug exposure. Average percen
tiles at baseline and at 12 months were 49 and 60 for weight, 48 and 53 for 
height, and SO and 62 for body mass index, respectively. When treating pedi
atric patients with risperidone, the manufacturer recommends that weight gain 
should be assessed against that expected with normal growth. 

Somnolence frequently occurred in placebo-controlled trials in pediatric 
patients with autistic disorder. Most cases were mild to moderate in severity, 
occurred early during therapy (peak incidence during the first 2 weeks of ther
apy), and were transient (median duration of 16 days). Patients experiencing 
persistent somnolence may benefit from a change in dosage regimen. 

Risperidone has been shown to elevate prolactin concentrations in children 
and adolescents as well as adults. In double-blind, placebo-controlled, 8-week 
trials in children and adolescents aged from 5-17 years, 49% of risperidone
treated patients had elevated prolactin concentrations compared with 2% of 
those receiving placebo. 

In clinical trials conducted in 1885 children and adolescents with autistic 
disorder or other psychiatric disorders, galactorrhea and gynecomastia report
edly occurred in 0.8 and 2.3% of risperidone-treated patients, respectively. 

The manufacturer states that the long-term effects of risperidone on growth 
and maturation have not been fully evaluated. 

• Ger iatric Precautions Clinical studies of risperidone for the man
agement of schizophrenia did not include sufficient numbers of patients 65 
years of age and older to determine whether geriatric patients respond differ-
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ently than younger patients. However, serious adverse effects, including an 
increased risk of death, have been reported in geriatric patients receiving ris
peridone or other atypical antipsychotic agents in clinical trials in patients with 
dementia-related psychosis. Risperidone is not approved for the treatment of 
dementia-related psychosis. (Sec Geriatric Considerations in Uses: Psychotic 
Disorders.) 

Adverse cerebrovascular events (e.g., stroke, transient ischemic attack), 
some of which resulted in fatalities, have been reported in clinical studies of 
risperidone for the management of psychosis in geriatric patients (mean age 
85 years; range 73-97) with dementia. Analysis of pooled data from 4 random
ized, placebo-controlled studies indicates that adverse cerebrovascular events 
occurred in approximately 4% of geriatric patients with dementia of the Alz
heimer's type, vascular dementia, or mixed dementia receiving risperidone 
compared with 2% of those receiving placebo. Although many of the patients 
who experienced adverse cerebrovascular events during the course of these 
s tudies had at least one risk factor for cerebrovascular events (e.g., arrhythmia, 
atherosclerosis, atrial fibrillation, diabetes, heart failure, hypertension, prior 
history of stroke or transient ischemic anack), the total number of such patients 
was too small to permit definitive conclusions about the relationship between 
known risk factors for cerebrovascular events and risperidone therapy. An in
creased risk of adverse cerebrovascular events has not been identified to date 
in clinical studies of risperidone for the management of schizophrenia. 

An increased risk of death has been reported among geriatric patients with 
dementia-related psychosis treated with atypical antipsychotic drugs compared 
with that among patients receiving placebo. Analyses of 17 placebo-controlled 
trials (average duration of 10 weeks) revealed an approximate 1.6- to 1.7-fold 
increase in mortality among geriatric patients receiving atypical antipsychotic 
drugs (i.e., risperidone, aripiprazole, olanzapine, quetiapine) compared with 
that in patients receiving placebo. Over the course of a typical 10-week con
trolled trial, the rate of death in drug-treated patients was about 4.5% compared 
with a rate of about 2.6% in the placebo group. Although the causes of death 
were varied, most of the deaths appeared to be either cardiovascular (e.g., heart 
failure, sudden death) or infectious (e.g., pneumonia) in nature. 

A higher incidence of mortality also was observed in geriatric patients with 
dementia-related psychosis receiving risperidone and furosemide concurrently 
in placebo-controlled trials when compared with that in patients receiving ris
peridone alone or placebo and fu rosemide concurrently. The increase in mor
tality in patients receiving risperidone and furosemide concurrently was ob
served in 2 out of 4 clinical trials. The pathological mechanism for this finding 
remains to be establish~d and no consistent pattern for the cause of death was 
observed. An increased incidence of mortality in geriatric patients with de
mentia-related psychosis was observed with risperidone regardless of concur
rent furosemide administration. 

Risperidone dosage generally should be titrated carefully in geriatric pa
tients, usually initiating therapy at the low end of the dosage range. The greater 
frequency of decreased hepatic, renal, and/or cardiac function and of concom
itant disease and drug thempy observed in the elderly also should be considered. 
Although geriatric patients exhibit a greater tendency to orthostatic hypoten
sion, the manufacturer states that its risk may be minimized by limiting the 
initial oral dosage to 0.5 mg twice daily followed by careful titration and close 
monitoring of orthostatic vital signs in patients for whom this is of concern. 
More recent evidence however, indicates that even lower initial dosages and 
slower dosage titr-Jtion are better tolerated in these patients. Therefore, some 
clinicians recommend initiating oral risperidone therapy at 0.25 mg daily, and 
gradually increasing dosages, as tolerated, to a dosage of 2 mg daily in these 
patients. Higher oral dosages (e.g. , 3 or 4 mg daily) may be required in some 
patients, but are usually associated with greater incidence of extrapyramidal 
reactions. Most geriatric patients should not be maintained at an oral risperi
done dosage exceeding 3 mg daily. (See Geriatric Patients and Others at Risk 
of Orthostatic Hypotension under Dosage and Administration: Dosage.) 

• Mutagenicity and Carcinogenicity Risperidone did not exhibit 
mutagenic potential in in vitro chromosomal aberration studies in human lym
phocytes or Chinese hamster cells, mouse lymphoma assay, in vitro rat hepa
tocyte DNA-repair assay, in vivo micronucleus test in mice, the sex-linked 
recessive lethal test in Drosophila, or in microbial (Ames) test systems. 

Statistically significant increases in pituitary gland adenomas and mammary 
gland adenocarcinomas were observed in female mice receiving risperidone 
dosages of 0.63, 2.5, and 10 mg!kg (equivalent to 2.4, 9.4, and 37.5 times the 
maximum recommended human dosage for schizophrenia on a mg/kg basis or 
0.2, 0.75, and 3 times the maximum recommended human dosage on a mg/m2 

basis, respectively) for 18 month.~. In addition, statistically significant increases 
were observed in mammary gland adenocarcinomas in both male and female 
rats, and mammary gland neoplasms and endocrine pancreas adenomas in male 
r-Jts receiving risperidone dosages of 0.63, 2.5, and 10 mg/kg (equivalent to 
0.4, 1.5, and 6 times the maximum recommended human dosage for schizo
phrenia on a mg/kg basis or 0.2, 0.75, and 3 times the maximum recommended 
human dosage on a mg/m2 basis. respectively) for 25 months. 

Although an increase in mammary neoplasms has been found in rodents 
following long-term administration of prolactin-stimulating antipsychotic 
agents, no clinical or epidemiologic studies conducted to date have shown an 
association between long-term administration of prolactin-stimulating drugs 
and mammary tumorigenesis in humans. Current evidence is considered too 
limited to be conclusive, and further study is needed to determine the clinical 
importance in most patients of elevated serum prolactin concentrations asso
ciated with antipsychotic agents. Since in vitro tests indicate that approximately 
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one-third of human breast cancers are proloctin-dependenr. risperidone should 
be used with caution in patients with previously detected breast cancer. 

• Pregnancy, Fertility, and Lactation Reproductive studies in rats 
and rabbits using risperidone dosages of 0.4-6 times the maximum recom
mended human dosage on a mg/m2 basis have not revealed evidence of fetal 
malformation. However, risperidone has been shown to cross the placenta in 
rats, and an increased rate of stillborn rat pups occurred at dosages 1.5 times 
higher than the maximum recommended human dosage on a mg/m1 basis. In 
3 reproductive studies in rats. there was an increase in pup deaths during the 
first 4 days of lactation at dosages 0.1-3 times the human dosage on a mg/ 
m1 basis. It is not known whether these deaths resulted from a direct effect 
on the fetuses or pups or to effects on the dams. In a separate reproductive 
study in rnts, an increased number of pup daths (at birth or by the day after 
birth) and a decrease in birth weight were observed in pups of dams treated 
with risperidone dosages that were 3 times the maximum recommended hu
man dosage on a mglm1 basis. Risperidonc also appeared to impair maternal 
behavior, as evidenced by reduced weight gain and decreased survival (from 
day l-4 of lactation) in pups born to control dams but reared by risperidone
treatcd dams. 

Although there are no adequate and conrrollcd studies to date in humans. 
one case of agenesis of the corpus callosum has been reponed in an infant 
exposed to risperidone in utero; however, a causal relationship to risperidone 
thempy is unknown. Reversible extrapyramidal adverse effects in the neonate 
also were observed following postmarketing use of rispcridonc during the third 
trimester of pregnancy. Risperidone should be used during pregnancy only 
when the potential benefits justify the possible risks to the fetus. The effect of 
risperidone on labor and delivery in humans is unknown. 

Risperidone (0.16-5 mglkg) has been shown to impair mating, but not 
ferlility , in Wistar rats in 3 reproductive studies at dosages 0.1-3 times the 
maximum recommended human dosage on a mg/m2 basis. The effect appeared 
to be in females since impaired mating behavior was not noted in the Segment 
I study in which males only were treated. Sperm motility and serum testosterone 
concentrations were decreased in beagles at dosages 0.6-10 times the human 
dose on a mg/m2 basis. Serum testosterone and sperm parameters partially 
recovered but remained decreased after treatment was discontinued. A no-effect 
dos:tgc was not found in these studies in either rats or dogs. 

Rispcridone and its principal active metabolite. 9-hydroxyrisperidonc, arc 
distributed into milk. The manufacturer states that women receiving risperidone 
should avoid nursing. 

Description 

Risperidone is a benzisoxazole-dcrivativc antipsychotic agent and is chem
ically unrelated to other antipsychotic agents. While risperidone shares some 
of the pharn1acologic actions of other antipsychotic agents, the drug has been 
described as an atypical or second-generation antipsychotic agent since many 
of its CNS effects differ from those of typical or first-generation agents (e.g., 
butyrophenones, phenothiazines). The exact mechanism of antipsychotic action 
of risperidonc has not been fully elucidated but, like that of clozapine, appears 
to be more complex than that of most other antipsychotic agents and may 
involve antagonism of central type 2 serotonergic (5-HT2) receptors and central 
dopamine D2 receptors. 

SumMon~ (see Users Guide). For additional information on this drug 
until a more detailed monograph is developed and published, the manu
facturer's labeling should be consulted. II is essential tha t the labeling be 
consulted for detailed information on the usual cautions, precautions, and 
contraindicalions concerning potential drug interactions undfor laboratory 
lest interferences and for information on acute toxicity. 

Preparations 

Excipients in commercially available drug prepamtions may have clinically 
important effects in some individuals; consult specific product labeling for details. 

Risperidone 
Oral 

Solution 

Tablets 

1 mgfml 

0.25 mg 
0.5 mg 

1 mg 
2mg 

3 mg 

4 mg 

Tablets, orally 0.5 mg 
disintegrating 

1 mg 
2 mg 

3mg 
4 mg 

Rlsperdal3 , Janssen 

Rlsperda(• (scored). Janssen 

Rlsperdal• (scored). Janssen 
Risperdal~ (scored). Janssen 
Rlsperdal" (scored), Janssen 

Rlsperdal• (>cored). Janssen 
Rlsperdal• (scored). Janssen 

Rls perdal• M·TAB~, Janssen 

Rlsperdal• M·TAB•, Janssen 

Rlsperdal" M-TAB", Janssen 
Rlsperdal• M-TAB•, Janssen 
Ris perdal' M-TAB•, Janssen 

Parenteral 
For Injectable 25 mg 
suspension, 
extended· 
release, for IM 
use 

37.5mg 

50mg 

Risperdal• Consta• (available a> 
dose pack containing n SmartS ire• 
needle· free vial acce.-.s device. a 
Needle-Pro• safely needle, and with 
2-mL pre fill ed syringe ditucnl). 
Janssen 
Rlsperdat•· Consta• (availnble us 
dose pnck containing a SmunSile" 
needle-free vial acce>s device, a 
Needle· Pro• safety needle. and wilh 
2-mL prefittcd syringe diluent), 
Janssen 
Risperdal• Consta' (available as 
dose pack comaining a SmartSilc • 
needle-free viul access device. a 
Needle· Pro• safely needle, and wilh 
2-mL pretillcd syringe diluenl), 
Janssen 

tUsc is ool currently included in the bbeling approved by the US Fuod and Drug Administration 

Sdaud R,•,•isimu Jmumry :!009. 0 Cr'pyn,~llt. M(ly /99-1, AmnilYm S()(·in.v tif llt'ulth·S)stem 
Plwrmocistr. Juc. 

Ziprasidone 

• Ziprasidone has been referred to as an mypical or second-generation anti
psychotic agent. 

Uses 

• Psychotic Disorders Schizophrenia Ziprnsidone is used for the 
symptomatic management of schizophrenia. Drug therapy is integral to the 
management of acute psychotic episodes and accompanying violent behavior 
in patients with schizophrenia and generally is required for long-term stabili
zation to sustain symptom remission or control and to minimize the risk of 
relapse. Antipsychotic agents arc the principal class of drugs used for the man
agement of all phases of schizophrenia. Patient response and tolerance to an
tipsychotic agents are variable, and patients who do not respond to or tolerate 
one drug may be successfully treated with an agent from a different class or 
with a different adverse effect profile. 

Because of ziprasidone's greater capacity to prolong the QT/QT,-interval 
compared with that of several other antipsychotic agents, usc of ziprasidone 
may be reserved for patients whose disease fails to respond adequately to ap
propriate courses of other antipsychotic agents. (Sec Prolongation of QT inter
val under Warnings/Precautions: Warnings, in Cautions.) However, it should 
be noted that patients with a history of resistance to antipsychotic therapy (i.e., 
failed to respond to adequate courses of 2 or more antipsychotic agents) usually 
were excluded in clinical studies of ziprasidone. 

Efficacy of oral ziprasidone was evaluated in 5 placebo-controlled studies 
of variable duration (4 shorl-term [4-6 weeks] and one long-term [52 weeks]). 
principally in patients with schizophrenic disorders in hospital settings. Z i
pmsidone appears to be superior to placebo in improving both positive and 
negative manifestations in acute exacerbations of schizophrenia and in reducing 
the r~tc of re lapse for up to 52 weeks. 

Although results of a limited comparative study suggest that oral ziprasi
done hydrochloride dosages of 160 mg daily may be us effective as oral hal
operidol 15 mg daily in reducing positive symptoms of schizophrenia, a reliable 
and valid comparison of ziprasidonc and oral haloperidol cannot be made at 
this time based solely on this study due to its relatively small sample size (90 
patients), high dropout mtc (51.1 %), and brief duration (4 weeks). Data from 
one unpublished comparative study also suggest that ziprasidone hydrochloride 
(mean dosage of 130 mg daily) may be as effective as olanzapine (mean dosage 
of ll mg daily) in the treatment of schizophrenia. 

Ziprasidone is used IM for the management of acute agitation in plttients 
with schizophrenia for whom treatment with ziprasidone is appropriate and 
who require an IM antipsychotic agent for rapid control of behaviors that in
terfere with diagnosis and care (e.g .• threatening behaviors, escalating or ur
gently distressing behavior, self-exhausting behavior). Tite efficacy of 1M zi
prasidone for the management of acute agitation in schizophrenia was 
established in single-day controlled trials in hospital settings. Because there is 
no experience regarding the safety of administering ziprasidone 1M to schiz
ophrenic patients already receiving oral ziprasidone, concomitant use of oral 
and IM formulations of ziprasidone is not recommended. 

For additional information on the symptomatic management of schizophre
nia, including lreatment recommendations and results of the Clinical Antipsy
chotic Trials of Intervention Effectiveness (CA TIE). sec Schizophrenia and 
Other Psychotic Disorders under Uses: Psychotic Disorders, in the Phenothi
azines General Statement 28: 16.08.24. 

• Bipolar Disorder Ziprasidone is used for the treatment of acute manic 
and mixed episodes (with or without psychotic features) associated with bipolar 
I disorder. According to DSM-JV criteria, manic episodes are distinct periods 
lasting l week or longer (or less than l week if hospitalization is required) of 
abnormally and persistently elevated, expansive, or irritable mood accompa
nied by at least 3 (or 4 if the mood is only irritability) of the following 7 
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Overview"' (see Users Guide). For additional information on this drug 
until a more detailed monograph is developed and published, the manu
facturer's labeling should be consulted. It is essclltial that the manufac
turer's labeling be consulted for more detailed information on usual cau
tions, precautions, contraindications, potential drug interactions, 
laboratory test interferences, and acute toxicity. 

Preparations 

Excipients in commercially available drug prcpamtions may have clinically 
important effects in some individuals; consult specific product labeling for details. 

Paliperidone 

Oral 
Tablets, 
extended
release 

3mg 

6mg 
9mg 

lnvegaA, Janssen 

lnvega• , Janssen 

lnvega• , Janssen 
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Quetiapine Fumarate 

• Quctiapinc is considered an atypical or second-generation antipsychotic 
agent. 

Uses 

• Psychotic Disorders Quetiapine is used for the symptomatic man
,agement of psychotic disorders (e.g., schizophrenia). Drug therapy is integral 
to the management of acute psychotic episodes and accompanying violent be
havior in pmients with schizophrenia and generally is required for long-term 
stabilization to sustain symptom remission or control and to minimize the risk 
of relapse. Antipsychotic agents are the principal class of drugs used for the 
management of all phases of schizophrenia. Patient response and tolerance to 
antipsychotic agents are variable, and patients who do not respond to or tolerate 
one drug may be successfully treated with an agent from a different class or 
with a different adverse effect profile. 

Schizophrenia Short-tcm1 efficacy of quetiapine for the management 
of schizophrenia has been established by placebo-controlled studies of 6 weeks' 
duration principally in hospitalized patients with schizophrenia. Schizophrenia 
is a major psychotic disorder that frequently has devastating effects on various 
aspects of the patient ' s life and carries a high risk of suicide and other life
threatening behaviors. Manifestations of schizophrenia involve multiple psy
chologic processes, including perception (e.g., hallucinations), ideation, reality 
testing (e.g., delusions), emotion (e.g., llatncss, inappropriate affect~ . thought 
processes (e.g., loose associations}, behavior (e.g., catatonia, disorganization), 
attention, concentration, motivation (e.g., avolition, impaired intention and 
planning), and judgment. The principal manifestations of this disorder usually 
are described in terms of positive and negative (deficit) symptoms, and more 
recently, disorganized symptoms. Positive symptoms include hallucinations, 
delusions, bizarre behavior, hostility, uncoopcrativencss, and paranoid ideation, 
while negative symptoms include restricted range and intensity of emotional 
expression (affective llattening), reduced thought and speech productivity {al
ogia), anhedonia, apathy, and decreased initiation of goal-directed behavior 
(avolition). Disorganized symptoms include disorganized speech (thought dis
order) and behavior and poor attention. 

In clinical studies in patients with schizophrenia, quetiapine was more ef
fective than placebo in reducing the severity of symptoms associated with this 
disorder. Quetiapine appears to improve both positive and negative manifes
tations of schizophrenia. Results from comparative clinical studies and meta
analyses suggest that quetiapine is at least as effective as chlorpromazine or 
haloperidol in reducing positive and negative symptoms of schizophrenia. 

The American Psychiatric Association (APA) considers certain atypical 
antipsychotic agents (i.e., quetiapine, aripiprazolc, olnnzapinc, risperidonc, zi
prasidone) first-line drugs for the management of the acute phase of schizo
phrenia (including first psychotic episodes), principally because of the de
creased risk of adverse extrapymmidal effects and tardive dyskinesia, with the 
understanding that the relative advantages, disadvantages, and cost-effective
ness of conventional and atypical antipsychotic agents remain controversial. 
The APA states that, with the possible exception of clozapine for the manage
ment of treatment-resistant symptoms, there currently is no definitive evidence 
that one atypical antipsychotic agent will have superior efficacy compared with 
another agent in the class, although meaningful differences in response may be 
observed in individual patients. Conventional :mtipsychotic agents may be con
sidered first-line therapy in patients who have been treated successfully in the 
past with or who prefer conventional agents. The choice of an antipsychotic 
agent should be individualized, considering past response to therapy, adverse 
effect profile (including the patient's experience of subjective effects such as 
dysphoria), and the patient's preference for a specific drug, including route of 
adminislmtion. 

Although the efficacy of quetiapinc for long-term usc has not been estab-

lished in controlled studies, the manufacturer states that beneficial effects of 
the drug were maintained for up to 4 years in some patients during an open
label extension study in patients who achieved an initial response to treatment 
during double-blind clinical studies. If quetiapine is used for extended periods, 
the need for continued therJpy should be rea~sessed periodically on an indi
vidualized basis. (See Dosage and Administration: Dosage.) 

For additional information on the symptomatic management of schizophre
nia, including treatment recommendations and results of the Clinical Antipsy
chotic Trials of Intervention Effectiveness (CAT! E) study, sec Schizophrenia 
and Other Psychotic Disorders under Uses: Psychotic Disorders, in the Phe
nothiazincs General Statement 28:16.08.24. 

• Bipolar Disorder Quetiapine is used alone or in conjunction with 
lithium or divalprocx sodium for the management of acute manic episodes 
associated with bipolar I disorder. Efficacy of quetiapine monotherapy in the 
treatment of acute manic episodes has been demonstrated in 2 placebo-con
trolled studies of 12 weeks' duration in patients who met the DSM-IV criteria 
for bipolar disorder and who met diagnostic criteria for an acute manic episode 
(with or without psychotic features). Patients with rapid cycling and mixed 
episodes were excluded from these studies. The principal rating instrument used 
for assessing manic symptoms in lhesc studies was the Young Mania Rating 
Scale (YMRS) score, an I l-item clinician rated scale traditionally used to as
sess the degree of manic symptomatology in a range from 0 (no manic features) 
to 60 {maximum score). In these studies, quctiapine was shown to be superior 
to placebo in reduction of the YMRS total score after 3 and 12 weeks of 
treatment. 

Efficacy of quetiapine when used in combination with lithium or divalprocx 
sodium in the management of acute manic episodes has been demonstrated in 
u placebo-controlled study of 3 weeks' duration in patients who met the DSM
lV criteria for bipolar I disorder with acute manic episodes (with or without 
psychotic features ). Patients with rapid cycling and mixed episodes were ex
cluded from enrollment and patients included in the study may or may not have 
received un adequate course of therapy with lithium or divalproex sodium prior 
to randomization. Quctiapine was shown to be superior to placebo when added 
to lithium or divalproex sodium alone in the reduction of YMRS total score. 
However, in a similarly designed study, quetiapinc was associated with an 
improvement of YMRS scores but did not demonstrate superiority to placebo. 

For the initial management of Jess severe manic or mixed episodes in pa
tients with bipolar disorder, current APA recommendations state that monoth
erapy with lithium, valproate {e.g., valproatc sodium, valproic acid, dival
procx), or an antipsychotic (e.g., olunzapine) may be adequate. For more severe 
manic or mixed episodes, combination therapy with an antipsychotic and lith
ium or valproate is recommended as first-line therapy. For further information 
on the management of bipolar disorder, see Uses: Bipolar Disorder, in Lithium 
Salts 28:28. 

Quetiapine also is used for the treatment of depressive episodes associated 
with bipolar disorder. Efficacy of quetiapinc in the treatment of depressive 
episodes has been demonstrated in 2 randomized, double-blind, placebo-con
trolled studies of 8 weeks' duration in patients with bipolar I or II disorder 
(with or without a rapid cycling course). Patients in these studies received fixed 
daily quetiapine dosages of 300 or 600 mg once daily. The principal rating 
instrument used for assessing depressive symptoms in these studies was the 
Montgomery-Asberg Depression Rating Scale (MADRS), u 10-item clinician
rated scale with scores ranging from 0 to 60. In both studies, quetiapine was 
found to be superior to placebo in reduction of MADRS scores at week 8, with 
improvements in scores evident within one week of treatment. In addition, 
patients receiving 300 mg of quetiapine daily demonstrated significant im
provements compared to placebo recipients in overall quality of life and sat
isfaction related to various areas of functioning. 

Dosage and Administration 

• Administration Quetiapine is administered orally. While food re
portedly can marginally increase the peak concentration and oral bioavailability 
of quetiapine, the drug generally can be administered without regard to meals. 

Dispensing and Administration Precautions Because of similar
ity in spelling between Seroquel" (the trade name for quctiapinc fumarate) and 
Ser.wne" (the former trade name for ncfazodone hydrochloride, an antidepres
sant agent; no longer commercially available in the US under this trade name), 
dispensing errors have been reported to the US Food and Drug Administration 
(FDA) and the manufacturer of Seroquel" (AstraZeneca). According to the 
medication error reports, the overlapping s trengths (100 and 200 mg), dosage 

· forms (tablets), and dosing intervals (twice daily) and the fact that these 2 drugs 
were stored closely together in pharmacies also were criti~al in causing these 
errors. Therefore, extru care should be exercised in ensuring the accuracy of 
both oral and written prescriptions for Seroqucl" and Serzonc" . Although the 
Serzone brand was discontinued in June 2004, clinicians may continue to refer 
to nefazodone by the former brand name in prescribing. Some experts rec
ommend that pharmacists assess the measures of avoiding dispensing errors 
and implement them as appropriate (e.g., by verifying all orders for these agents 
by spelling both the trade and generic names to prescribers, using computerized 
name alerts. attaching reminders to drug containers and pharmacy shelves, 
separating the drugs on pharmacy shelves, counseling patients). (Sec Dispens
ing and Administration l?recautions under Warnings/Precautions: General Pre
cautions in Cautions.) 
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• Dosage Dosage of quetiapine fumarate is expressed in terms of quetia
pinc and must be carefully adjusted according to individual requirements and 
response, using the lowest possible effective dosage. 

Higher maintenance dosages of quetiapine may be required in patients re
ceiving the antipsychotic drug concomitantly with phenytoin or other hepatic 
enzyme-inducing agents (e.g., carbamazepine, barbiturates, rifampin, gluco
conicoids), and an increase in the maintenance dosage of quetiapine may be 
required to reestablish efficacy in patients receiving such concomitant therapy. 
(See Drug Interactions: Drugs Affecting Hepatic Microsomal Enzymes and also 
Phenytoin.) 

Patients receiving quetiapine should be monitored for possible worsening 
of depression, suicidality, or unusual changes in behavior, especially at the 
beginning of therapy or during periods of dosage adjustments. (Sec Worsening 
of Depression and Suicidality Risk under Warnings/Precautions: Warnings, in 
Cautions.) 

The manufacturer states that if quetiapine therapy is reinitiated after a drug
free period of less than I week, dosage titration is not necessary. However, if 
quetiapine therapy is reinitiated after a drug-free period exceeding I week, 
dosage generally should be titrated as with initial therapy. 

Schizophrenia For the management of schizophrenia, the recom
mended initial dosage of quetiapinc in adults is 25 mg twice daily. Dosage may 
be increased in increments of 25- 50 mg 2 or 3 times daily on the second or 
third day, as tolerated, to a target dosage of 300-400 mg daily in 2 or 3 divided 
doses by ihe founh day. Because steady-state plasma concentrations of quetia
pine may not be auained for l-2 days at a given dosage, subsequent dosage 
adjustments generally should be made at intervals of not less than 2 days, 
usually in increments or decrements of25- 50 mg twice daily. Effective dosages 
of quetiapine in clinical trials generally ranged from 150-750 mg daily. While 
the manufacturer states that increasing quetiapine dosages beyond 300 mg daily 
usually does not result in additional therapeutic effect, dosages of 400-500 mg 
daily apparently have been required in some patients, and a dosage range of 
300-800 mg daily has been recommended. Safety of quetiapine in dosages 
exceeding 800 mg daily has not been established. 

The optimum duration of quctiapine therapy currently is not known, but 
the efficacy of maintenance therapy with antipsychotic agents used in the treat
ment of schizophrenia is well es tablished. Patients responding to quetiapine 
therapy should continue to receive the drug as long as clinically necessary and 
tolerated but at the lowest possible effective dosage, and the need for continued 
therapy with the drug should be reassessed periodically. The American Psy
chiatric Association (APA) s tates that prudent long-term treatment options in 
patients with rcmilled first- or multiple-episodes include either indefinite main
tenance therapy or gradual discontinuance of the antipsychotic agent with close 
follow-up and a plan to reinstitute treatment upon symptom recurrence. Dis
continuance of antipsychotic therapy should be considered only after a period 
of at least I year of symptom remission or optimal response while receiving 
the antipsychotic agent. In patients who have had multiple previous psychotic 
episodes or 2 psychotic episodes within 5 years, indefinite maintenance anti
psychotic treatment is recommended. 

If antipsychotic therapy is to be discontinued in patients with schizophrenia, 
precautions should include slow, gradual dose reduction over many months, 
more frequent clinician visits, and use of early intervention strategies. Patients 
and their family and caregivers should be advised about early signs of relapse, 
and clinicians should collaborate with them to develop plans for action should 
they emerge. The treatment program should be designed to respond quickly to 
evidence of prodromal symptoms or behaviors or exacerbations of schizo
phrenic symptoms. 

Bipolar Disorder For the management of depressive episodes asso
ciated with bipolar I or II disorder, the recommended dosage of quetiapine in 
adults is 50 mg administered once daily at bedtime on the first day of therapy. 
The dosage of quctiapine should then be increased to I 00 mg once daily on 
the second day of therapy, 200 mg once daily on the third day of therapy, and 
300 mg once daily on the founh day of therapy. In clinical trials demonstrating 
clinical efficacy, quctiapine was given in a dosing schedule of 50, 100, 200, 
and 300 mg once daily on days 1-4, respectively; patients who received 600 
mg daily received 500 mg daily on day 5 and 600 mg daily on day 8. Although 
antidepressant efficacy was demonstrated with quetiapine at dosages of 300 
mg daily and 600 mg daily, no additional benefit was seen in the 600-mg daily 
group. 

For the management of acute mania associated with bipolar I disorder 
(alone or in conjunction with lithium or divalproex sodium), the recommended 
initial dosage of quetiapinc in adults is I 00 mg daily, administered in 2 divided 
doses. The dosage of quctiapine should be increased in increments of up to 
100 mg daily in 2 divided doses to 400 mg daily on the founh day of therapy. 
Subsequent dosage adjus tments up to 800 mg daily by the sixth day of therapy 
should be made in increments not exceeding 200 mg daily. Data indicate that 
most patients respond to 400-800 mg daily. The safety of quetiupine dosages 
exceeding 800 mg daily has not been established. 

The APA states that for patients treated with an antipsychotic agent during 
an acute episode in bipolar disorder, the need for ongoing antipsychotic treat
ment should be reassessed upon entering the maintenance phase. The APA 
recommends that antipsychotics be slowly tapered and discontinued unless they 
are required to control persistent psychosis or provide prophylaxis against re
currence. While maintenance therapy with atypical anti psychotics may be con
sidered, there currently is limited evidence regarding their efficacy in the main-
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tenancc phase compared with that of agents such as lithium or valproatc. The 
manufacturer of quetiapine states that efticacy of the drug has not been system
atically evaluated for more than 12 weeks as monotherapy of acute manic 
episodes associated with bipolar l disorder or for more than 3 weeks as com
bined therapy with divalprocx or lithium. In addition, the manufacturer of quc
tiapinc states that efficacy of the drug has not been systematically evaluated 
for more than 8 weeks in the management of depressive episodes in patients 
with bipolar I or II disorder. If quctiapine is used for extended periods, the 
need for continued therapy should be reassessed periodically on an individu
alized basis. 

Switching to or Concomitant Use with Other Antipsychotic 
Agents The manufacturer states that there arc no systematically collected 
data that specifically address switching from other antipsychotic agents 10 que
tiapine or concerning concornitam usc of quctiapinc with other antipsychotic 
agents. Although abrupt discontinuance of the previous antipsychotic agent 
may be acceptable for some patients with schizophrenia, gradual discontinu
ance may be most appropriate for others. In all cases, the period of overlapping 
antipsychotic administration should be minimized. In patiems being switched 
from long-acting (depot) parenteral antipsychotic therapy to oral quetiapinc 
therapy, the first oral dose of quetiapine should be administered in place of the 
next scheduled dose of the long-acting preparation. The need for continuing 
existing drugs used for the symptomatic relief of extrapyramidal manifestations 
should be reevaluated periodically. 

• Special Populations The manufacturer states that because quetiapinc 
is substantially metabolized in the liver and because the pharmacokinetics of 
quetiapine appear to be altered in patients with hepatic impairment, an initial 
dosage of 25 mg daily should be used in adults with hepatic impairment. The 
dosage should be increased by 25-50 mg daily according to clinical response 
and tolerability until an effective dosage is reached. 

Although elimination of quetiapine was rcc.Jucec.J in patients with severe 
renal impairment (e.g., creatinine clearance of l 0-30 mL/minull!), the plasma 
quetiapine concentrations were similar to those in patients with normal renal 
function; therefore, the manufacturer states that dosage adjustment is not nec
essary in such patients. 

Geriatric or debilitated patients and patients predisposed to hypotension or 
in whom hypotension would pose a risk (e.g., patients with dehydration or 
hypovolemia, those receiving antihypenensive drugs, patients with known car
diovascular or cerebrovascular diseuse) should have a slower rate of dosage 
titration and should receive lower target dosages of quetiapine. The risk of 
orthostatic hypotension can be minimized by limiting the inirial dosage of que
tiapine to 25 rng twice daily. If onhostatic hypotension occurs during titration 
to the target dosage, the manufacturer recommends a return to the previous 
dosage in the titration schedule 

Cautions 

• Contraindications Known hyper sensitivity to quetiapine or any in
gredient in the formulation. 

• Warnings/Precautions .Warnings Increased Mortality in Geriat
ric Patients with Dementia-related Psychosis. Geriatric patients with dementia
related psychosis treated with atypical antipsychotic drugs appear to be at an 
increased risk of death compared with that among patients receiving placebo. 
Analyses of 17 placebo-controlled trials (average duration of I 0 weeks) re
vealed an approximate 1.6- to 1.7-fold increase in monality among geriatric 
patients receiving atypical antipsychotic drugs (i.e., qucliapine, aripiprazole, 
olanzapine, rispcridonc) comparcc.J with that in patients receiving placebo. Over 
the course of a typical I 0-wcek controlled trial, the rate of death in drug-treated 
patients was about 4.5% compared with a rate of about 2.6% in the placebo 
group. Although the causes of death were varied, most of the deaths appeared 
to be either cardiovascular (e.g., heart failure , sudden death) or infectious (e.g., 
pneumonia) in nature. The manufacturer states that quetiapine is not approved 
for the treatment of dementia-related psychosis. (Sec Dosage and Administra
tion: Special Populations and see also Geriatric Use under Warnings/Precau
tions: Specific Populations, in Cautions.) 

Worsening or Depression and Suicidnlity Risk. Worsening of depression and/ 
or the emergence of suicidal ideation and behavior (suicidality) or unusual 
changes in behavior may occur in both adult and pediatric (see Pediatric Use 
under Warnings/Precautions: Specific Populations, in Cautions) patients with 
major depressive disorder or other psychiatric disorders, whether or not they 
are taking antidepressants. This risk may persist until clinically imponant re
mission occurs with thempy. Suicide is a known risk of depression and certain 
other psychiatric disorders, and these disorders themselves arc the strongest 
predictors of suicide. However, there has been a long-standing concern that 
antidepressants may have a role in inducing worsening of dcpressioo and the 
emergence of suicidality in cenain patients during the early phases of treatment. 
Pooled analyses of shon-tcrm, placebo-controlled studies of antidepressants 
(i.e., selective serotonin-reuptake inhibitors and other antidepressants) have 
shown an increased risk of suicidality in children, adolescents, and young adults 
(18-24 years of age) with major depressive disorder and other psychiatric dis
orders. An increased suicidality risk wa~ not demonstrated with antidepressants 
compared to placebo in adults older than 24 years of age and a reduced risk 
was observed in adults 65 years of age or older. 

The US Food and Drug Administration (FDA) recommends that all patients 
being treated with antidepressants for any indication be appropriately moni-
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rored and closely observed for clinical worsening, suicidality, and unusual 
changes in behu~ior, pa~icularly during i.nitiation of thera.py (i.e., the first few 
months) and dunng penods of dosage adjustments. Famrhes and caregrvers of 
patients being treated with antidcprcss;mts for major depressive disorder or 
other indications, both psychiatric and nonpsychiatric, also sh~uld be. ad~i~cd 
to monitor patients on a daily basts for the emergence of agttatwn, rrntab1hty, 
or unusual changes in behavior us well as the emergence of suicidality, and to 
report such symptoms immediately to a health-care provider. 

Although a causal relationship between the emergence of symptoms such 
as anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressive
ness, impulsivity, akathisia, hypomania, and/or mania and either the worsening 
of depression and/or the emergence of suicidal impulses has not been estab
lished, there is concern that such symptoms may represent precursors to emerg
ing suicidality. Consequently, consideration should be given to changi~g t~c 
therapeutic regimen or discontinuing therapy in patients whose dcpressron IS 

persistently worse or in patients experiencing emergent s\ricidality or sympto~s 
that might be precursors to worsenmg depressmn or sutctdahty, parttcularly 1f 
such manifestations arc severe, abrupt in onset, or were not part of the patient's 
presenting symptoms. FDA also recommends that the drugs be prescribed in 
the smallest quantity consistent with good patient management, in order to 
reduce the risk of overdosage. 

Bipolar Disorder. It is generally believed (though not established in con
trolled trials) that treating a major depressive episode with an antidepressant 
alone may increase the likelihood of precipitating a mixed or manic episode in 
patients at risk for bipolar disorder. Therefore, patients should be adequately 
screened for bipolar disorder prior to initiating treatment with an antidepres
sant; such screening should include a detailed psychiatric history (e.g., family 
history of suicide, bipolar disorder, and depression). Quctiapinc is approved 
for use in treating bipolar depression in adults. (See Bipolar Dis,ord~r under 
Uses.) 

Neuroleptic Malignant Syndrome. Neuroleptic malignant syndrome (NMS), 
a potentially fatal syndrome requiring immediate discontinuance of the drug 
and intensive symptomatic treatment, has been reported in patients receiving 
antipsychotic agents, including quetiapine. For additional information on NMS, 
sec Extrapyramidal Reactions under Cautions: Nervous Systein Effects, in the 
Phenothiazines General Statement 28: 16.08. 24. 

Tardive Dyskinesia. Usc of antipsychotic agents, including quetiapine, may 
be associated with tardive dyskinesias, a syndrome of potentially irreversible, 
involuntary, dyskinetic movements. For additional information on tardive dys
kinesia, sec Tardive Dyskinesia under Cautions: Nervous System Effects, in 
the Phenothiazincs General Statement 28:16.08.24. 

Hyperglycemia und Diabetes Mellitus. Severe hyperglycemia. sometimes as
sociated with ketoacidosis, hyperosmolar coma, or death, has been reported in 
patients receiving all, atypical antipsychotic agents, incl~ding qu.etiapinc. W~tile 
confounding factors such as an increased background rrsk of drabetes mellitus 
in patients with schizophrenia and the increasing incidence of diabetes mellitus 
in the general population make it difficult to establish with certainty the rela
tionship between use of agents in this drug cbss and glucose abnormalities, 
epidemiologic studies suggest an increased risk of treatment-emergent hypcr
glyccmia-relared .adverse events in patients treated with the atypical antipsy
chotic agents included in the studies (e.g., quetiapinc, clozapinc, olanzapine, 
risperidone). 

Precise risk estimates for hyperglycemia-related adverse events in patients 
treated with atypical antipsychotics currently arc not available. While some 
evidence suggest~ that the risk for diabetes may be greater with some atypical 
antipsychotics (e.g., clozapine, olanzapinc) than with others in the class (e.g., 
quetiapine, rispcridonc) . available data arc conflicting and insufficient to pro
vide reliable estimates of relative risk associated with usc of the various atypical 
antipsychotics. 

The manufacturers of atypical antipsychotic agents state that patients with 
preexisting diabetes mellitus in whom therapy with an atypical antipsychotic 
is initiated should be closely monitored for worsening of glucose control; those 
with risk factors for diabetes (e.g., obesity, family history of diabetes) should 
undergo fasting blood glucose testing upon therapy initiation and periodically 
throughout treatment. Any patient who develops manifestations of hypergly
cemia (e.g., polydipsia, polyphagia, polyuria, weakness) during treatment with 
an atypical antipsychotic should undergo fasting blood glucose testing. In some 
ca~cs, patients who developed hyperglycemia while receiving an atypical an
tipsychotic have required continuance of antidiabetic treatment despite discon
tinuance of the suspect drug; in other cases, hyperglycemia resolved with dis
continuance of the antipsychotic. 

For further information on the risk of hyperglycemia and diabetes mellitus 
associated with atypical antipsychotic agents, see Cautions: Endocrine and 
Metabolic Effect~ and see also Hyperglycemia and Diabetes Mellitus under 
Cautions: Precautions and Contraindications, in Clozapine 28:16.08.04. 

Sensitivity Reactions Contact dermatitis, maculopapular rash, and 
photosensitivity reactions were reported infrequently during clinical trials. An
aphylaxis and Stevens-Johnson syndrome have been reported during postmar
keting surveillance. 

General Precautions Curdiovusculur Effects. Orthostatic hypoten
sion with associated dizziness, tachycardia, and/or syncope, particularly during 
the initial dosage titration period, has been reported. The risk of orthostatic 
hypotension and syncope may be minimized by limiting initial dosage. (Sec 
Dosage and Administration: Special Populations.) Use with caution in patients 

with known cardiovascular (e.g., history of myocardial infarction or ischemia, 
heart failure, conduction abnormalities) or cerebrovascular disease and/or con
ditions that would predispose patients to hypotension (e.g., dehydration, hy
povolemia, concomitant antihypertensive therapy). 

Ocular Effects. The development of cataracts in association with quetia
pine was observed in animal studies. Lens changes also have been reported in 
some patients receiving long-term quctiapine therapy, although a causal rela
tionship has not been established. Because the possibility of lens changes can
not be excluded, the manufacturer recommends ophthalmologic examination 
of the lens by methods adequate to detect cataract formation (e.g., slit lamp 
exam) be performed at the initiation of quetiapinc therapy, or shortly thereafter, 
and at 6-month intervals during chronic quetinpine tlicrapy. 

Nervous System Effects. Seizures occurred in 0.6% of patients receiving 
quctiapine in controlled clinical trials. Use with caution in patients with a his
tory of seizures or with conditions known to lower the seizure threshold (e.g., 
dementia of the Alzheimer's type, geriatric patients). 

Somnolence occurred in 16-18 or 34% of patients receiving quctiapinc as 
monothcrapy (for the treatment of schizophrenia or bipolar disorder) or in con
junction with lithium or divalproex sodium (for the treatment of bipolar dis
order), respectively, during clinical studies compared with 4-11% of those 
receiving placebo. 

Endocrine Effects. Dose·related decreases in total and free thyroxine (T4) 
of approximately 20% were observed in patients receiving quetiapinc dosages 
at the higher end of the therapeutic dosage range during clinical studies. These 
decreases were maximal during the first 2-4 weeks of therapy and were main
tained without adaptation or progression during more chronic therapy. Gener
ally, these changes were not considered clinically important and were reversible 
upon discontinuance of quctiapine, regardless of duration of therapy. Increases 
in TSH were observed in about 0.4 or 12% of patients receiving quetiapine 
alone or in conjunction with lithium or divalproex sodium, respectively. In 
patients receiving quetiapine monothcrapy, thyroid replacement therapy was 
necessary in some patients who experienced increases in TSH. 

Although not observed in patients receiving quctiapine during clinical trials, 
increases in prolactin concentrations and associated increases in mammary 
gland neoplasia were reported in animal studies. 

Metabolic Effects. During clinical studies, 23 or 21 % of patients with 
schizophrenia or acute mania receiving quetiapinc gained at least 7% of their 
baseline weight compared with 6-7% of those receiving placebo. In patients 
receiving quctiapinc as adjunctive therapy for acute mania, 13% gained at least 
7% of their baseline weight compared with 4% of those receiving placebo. 

Increases from baseline in cholesterol and triglyceride concentrations of II 
and 17%, respectively, were reported in patients receiving quetiapine compared 
with slight decreases in patients receiving placebo in clinical studies in patients 
with schizophrenia. These changes were weakly related to increases in weight 
observed in patients receiving quetiapinc. For additional information on meta
bolic effects, see Hyperglycemia and Diabetes Mellitus under Warnings/Pre
cautions, in Cautions. 

Hepatic Effects. Asymptomatic, tmnsient, and reversible increases in se
rum transaminascs, principally AL T, have been reported in patients receiving 
quetiapinc; these changes usually occurred within the first 3 weeks and resolved 
despite continued quetiapine therapy. 

Sexual Dysfunction. One case of drug-induced priapism was reported in 
clinical studies of quetiapine. 

Body Temperature Regulation. Although not reported in clinical studies 
with quetiapine, disruption of the body's ability to reduce core body temper
ature ha~ been associated with usc of antipsychotic agents. Usc caution when 
quetiapine is administered in patients exposed to conditions that may contribute 
to an elevation in core body temperature (e.g., dehydration, extreme heat, stren
uous exercise, concomitant usc of anticholinergic agents). 

Gl Effecl~. Esophageal dysmotility and aspiration have been associated 
with the usc of antipsychotic agents. Use with caution in pmicnts at risk for 
aspiration pneumonia (e.g., geriatric patients, those with advanced Alzheimer's 
dementia). 

Suicide. Attendant risk with bipolar disorder and psychotic illnesses; 
closely supervise high-risk patients. In clinical studies in patients with bipolar 
depression. the incidence of treatment-emergent suicidal ideation or suicide 
attempt in quetiapine-treatcd patients wa~ low ( 1.7- 2.6%} and similar to that 
observed with placebo (2%). Prescribe in the smallest quantity consistent with 
good patient management to reduce the risk of overdosage. (Sec Worsening of 
Depression and Suicidality Risk under Warnings/Precautions: Warnings, in 
Cautions.) 

Dispensing and Administration Precautions. Because of similarity in spelling 
between Scroquel" (the trade name for quctiapine fumarate) and Serzone" (the 
former trade name for nefazodone hydrochloride, an antidepressant agent; no 
longer commercially available in the US under this trade name), dispensing 
errors have been reported to the US Food and Drug Administration (FDA) and 
the manufacturer of Seroquel" (AstraZeneca). According to the medication 
error reports, the overlapping strengths (100 and 200 mg), dosage forms (tab
lets), and dosing intervals (twice daily) and the fact that these 2 drugs were 
stored closely together in pharmacies also were critical in causing these errors. 
These medication errors may be associaicd with adverse CNS (e.g., mental 
status deterioration, hallucination, paranoia, muscle weakness, lethargy, diz
ziness) and GI effects (e.g., nausea, vomiting, diarrhea). As of November 2001, 
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4 patients had required emergency room visits and 3 patients reportedly had 
been hospitalized because of dispensing errors involving these 2 agents. One 
female patient 25 years of age experienced fever and respiratory arrest after 
mistakenly taking Seroquel" for 3 days instead of taking Serzone=, and even
tually died, although a causal relationship has not been established. FDA also 
is concerned that several patients unintentionally ingested Serzone" or Sero
quel" for a prolonged period of time before the error was discovered. Therefore, 
extra care should be exercised in ensuring the accuracy of both oral and written 
prescriptions for Seroquel" and Serzone". Although the Serzone brand was 
discontinued in June 2004, clinicians may continue to refer to nefazodone by 
the former brand name in prescribing. Some experts recommend that phar
macists assess the measures of avoiding dispensing errors and implement them 
as appropriate (e.g., by verifying all orders for these agents by spelling both 
the trade and generic names to prescribers, using computerized name alerts, 
attaching reminders to drug containers and phannacy shelves, separating the 
drugs on phannacy shelves, counseling patients). 

Patients should be advised to question the dispensing phannacist regarding 
any changes in the appearance of their prescription in terms of shape, color, or 
size of the tablets. Dispensing errors involving Seroquel" (quetiapine) and Scr
zone" (nefazodone) should be reported to the manufaciUrers or directly to the 
FDA McdWatch program by phone (800-FDA-1088), by fax (800-FDA-0178), 
by the Internet (http://www.fda.gov/medwatch), or by mail (FDA Safety In
formation and Adverse Event Reporting Program, FDA, 5600 Fishers Lane, 
Rockville, MD 20852-9787). 

Specific Populations Pregnancy. Category C. (See Users Guide.) 
Lactation. Quetiapine is distributed into milk in animals. Not known 

whether quetiapine is distributed into milk in humans. The manufacturer states 
that women receiving quetiapine should not breast-feed. 

Pediatric Use. Safety and efficacy not established in children younger 
than 18 years ·of age. 

FDA warns that a greater risk of suicidal thinking or behavior (suicidality) 
occurred during first few months of antidepressant treatment (4%) compared 
with placebo (2%) in children and adolescents with major depressive disorder, 
obsessive-compulsive disorder (OCD), or other psychiatric disorders based on 
pooled analyses of 24 short-term, placebo-controlled trials of 9 antidepressant 
drugs (selective serotonin-reuptake inhibitors [SSRis] and other antidepres
sants). However, a more recent meta-analysis of 27 placebo-controlled trials 
of 9 antidepressants (SSRis and others) in patients younger than 19 years of 
age with major depressive disorder, OCD, or non-OCD anxiety disorders sug
gests that the benefits of antidepressant therapy in treating these conditions 
may outweigh, the risks of suicidal behavior or suicidal ideation. No suicides 
occurred in these pediatric trials. 

Carefully consider these findings when assessing potential benefi ts and risks 
of quetiapine in a child or adolescent for any clinical use. (See Worsening of 
Depression and Suicidality Risk under Warnings/Precautions: Warnings, in 
Cautions.) 

Gerintric Use. In clinical studies, approximately 7% of 3400 patients 
were 65 years of age or older. While no substantial differences in safety relative 
to younger adults were observed, factors that decrease pharmacokinetic clear
ance, increase the pharmacodynamic response, or cause poorer tolerance (e.g., 
onhostnsis) may be present in geri atric patients. (See Dosage and Administra
tion: Special Populations and sec also Increased Mortality in Geriatric Patients 
with Dementia-related Psychosis under Warnings/Precautions: Warnings, in 
Cautions.) 

In pooled data analyses, a reduced risk of suicidality wns observed in adults 
65 years of age or older with antidepressant therapy compared with placebo. 
(See Worsening of Depression and Suicidality Risk under Warnings/Precau
tions: Warnings, in Cautions.) 

Hepatic Impairment. Increased plasma concentrations expected in pa-
tients with hepatic impairment; dosage adjustment may be necessary. (See Dos
age and Administration: Special Populations.) 

Renal Impairment. Clearance may be decreased in patients with severe 
renal impairment, but dosage adjustment is not necessary. 

• Common Adverse Effects The most common adverse e ffects re
poned in 5% or more of patients receiving quetiapine therapy fo r schizophrenia 
or bipolar disorder and at a frequency twice that repon ed among patients re
ceiving placebo in clinical trials include somnolence, sedation, asthenia, leth
argy, dizziness, dry mouth, constipation, increased ALT. weight gain, dyspep
sia, abdominal pain, postural hypotension, and pharyngitis. 

Drug Interactions 

• Drugs Affecting Hepatic Microsomal Enzymes Inhibitors of cy
tochrome P-450 (CYP) isoenzyme 3A4 (e.g., erythromycin, fluconazole, itra
conazole, ketoconazole): potential pharmacokinetic interaction (increased se
rum quetiapine concentrations). Use with caution. 

Inducers of CYP3A4 (e.g., barbiturates, carbamazepine, glucocorticoids, 
phenytoin, rifampin): potential phannacokinetic interaction (increased quetia
pine metabolism and decreased serum quetiapine concentrations). Dosage ad
justment may be necessary if these drugs are initiated or discontinued in pa
tients receiving quetiapine. (See Drug Interactions: Phenytoin.) 

• Drugs Metabolized by Hepatic Microsomal Enzymes Sub
strates of CYPIA2, CYP3A4, CYP2C9, CYP2Cl9, or CYP2D6: pharmaco
kinetic interaction unlikely. 
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• Alcohol Potential pharmacologic intemction (additive CNS effects). 
Avoid alcoholic beverages during quetiapine therapy. 

• Cimetidine Concomitant use of cimetidine (400 mg 3 times daily for 
4 days) and quetiapine (I 50 mg 3 times daily) decreased mean clearance or 
quctiapinc by 20%. However, dosage adjustment or quetiapine is not necessary. 

• Divalproex Potential pharmacokinetic interaction. Increased maxi
mum plasma quctiapine concentrations, with no effect on extent of quetiapine 
absorption or mean cleardnce. Decreased maximum plasma valproic acid con
centrations and extent of absorption (not clinically important). 

• Fluoxetine, Haloperidol, Imipramine, Risperidone No effect 
on steady-state pharmacokinetics of quetiapine observed. 

• Hypotensive Agents Potential phannacologic interaction (additive 
hypotensive effects). 

• Levodopa and Dopamine Agonists Potential pharmacologic inter
action (antagonistic effects). 

• Lithium No effect on steady-state lithium pharmacokinetics observed. 

• Lorazepam Potential pharmacokinetic interaction (decreased clear
ance of Jorazepam). Concomitant use of quctiapine (250 mg 3 times daily) and 
lorazepam (single 2-mg dose) resulted in a 20% decrease in the mean clearance 
of lorazepam. 

• Phenytoin Concomitant use of quetiapine (250 mg 3 times daily) and 
phenytoin (100 mg 3 times daily) resulted in a fi vefold incr~ase in quetiapine 
clearance. An increase in quetiapinc dosage may be required; caution advised 
if phenytoin is withdrawn and replaced with a noninducer of CYP3A4 (e.g., 
valproate). 

• Thioridazine Potential phannacokinetic interaction (increased oral 
clearm'tce of quetiapine). 

• Other CNS Agents Potential pharmacologic intemction (additive 
CNS effects). Use with caution. 

Description 
Quetiapine is a dibenzothiazepine-derivative antipsychotic agent. The drug 

is pharmacologically similar to clozapine, but differs pharmacologically from 
other currently available fi rst-generation (typical) antipsychotic agent~ (e.g., 
phenothiazines, butyrophenoncs). Because of these pharmacologic differences, 
quetiapine is considered an atypical or second-generation antipsychotic agent. 

The exact mechanism of quctiapine's antipsychotic action in schizophrenia 
and its mood stabilizing action in bipolar disorder has not been fully elucidated 
but may involve antagonism at serotonin type I (5-hydroxytryptamine [5-
HT,,..]) and type 2 (5-HT2;.. 5-HT2c) receptors, and at dopamine (D., D:J re
ceptors. 

Current evidence suggests that the clinical potency and antipsychotic effi
cacy of both typical and atypical antipsychotic drugs genemlly are related to 
their affinity for and blockade of centml dopamine D2 receptors; however, 
antagonism at dopamine D2 receptors does not appear to account fully for the 
antipsychotic effects of quetiapine. Results of in vivo and in vitro studies in
dicate that quetiapinc is a comparatively weak antagonist at dopamine D2 re
ceptors. Receptor binding studies show quetiapine is a weak antagonist at 0 1 
receptors. Although their role in eliciting the pharnmcologic effects of antipsy
chotic agents remains to be fully eluc idated, dopamine D3, D4 , and Ds receptors 
also have been identified; quetiapine possesses no affinity for the dopamine 0 4 

receptor. 
The therapeutic effects of antipsychotic drugs are thought to be mediated 

by dopaminergic blockade in the mesolimbic and mesocortical areas of the 
CNS, while antidopaminergic effects in the neostriatum appear to be associated 
with cxtrapymmidal effects. The apparently low incidence of extrapymmidal 
effects associated with quetiapine thempy suggests that the drug is more active 
in the mesolimbic than in the neostriata! dopaminergic system. In contrast to 
typical antipsychotic agents (e.g., chlorpromazine) but like other atypical an
tipsychotic drugs (e.g., clozapine), quetiapine does not cause sustained e leva
tions in serum prolactin concentrations and therefore is unlikely to produce 
adverse effects such as amenorrhea, galactorrhea, and impotence. 

Quetiapine exhibits a,- and a 2-adrencrgic blocking activity; blockade of 
a 1-adrenergic receptors may explain the occasional orthostatic hypotension as
sociated with the drug. Quetiapine also blocks histamine H1 receptors, which 
may explain the sedative effects associated with the drug. Quetiapine possesses 
little or no affinity for 13-adrenergic, -y-aminobutyric acid (GABA), benzodi
azepine, or muscarinic receptors. 

Quetiapine is extensively metabolized in the liver principally via sulfoxi
dution und oxidation to inactive metabolites. In vitro studies suggest that the 
cytochrome P-450 (CYP) 3A4 isoenzyme is involved in the metabolism of 
quetiapine to the inactive sulfoxide metabolite, which is the prin"ipnl metab
olite. The mean terminal half-life of quetiapine is about 6 hours. Following 
oral administration of a single dose of quetiapine, approximutely 73 and 20% 
of the dose is excreted in urine and feces, respectively; less than I% of the 
dose is excreted unchanged. Bused on in vitro studies, quetiapine and 9 of its 
metabolites do not appear likely to inhibit CYP isoenzymes 1A2, 3A4, 2C9, 
2CJ9, or 2D6. 

Advice to Patients 
Risk of suicidality; importance of patients, family, and caregivers being 

alert to and immediately reporting emergence of suicidality, worsening de-



S effects). 

; daily for 
arance of 
ecessary. 

:d maxi
Jetiapine 
cid con-

>effect 

:lditive 

inter-

rvcd. 

·lear
land 
lnce 

and 
ine 
•ed 
g., 

al 

e 

Risperidone ATYPICAL ANTIPSYCHOTICS 28:16.08.04 

pression, or unusual changes in behavior, especially during the firs t few months 
of therapy or during periods of dosage adjustment. FDA recommends providing 
written patient information (medication guide) explaining risks of suicidality 
cnch time the drug is dispensed. 

Risk of orthostatic hypotension, especially during initial dosage titration 
and at times of reinitiation of thempy or increases in dosage. 

Risk of somnolence and impairment of judgment, thinking, or motor skills; 
avoid driving, operating machinery, or performing hazardous tasks until effects 
on the individual are known. 

Importance of avoiding alcohol during quetiapine therapy. 
Importance of informing clinicians of existing or contemplated concomitant 

therapy, including prescription and OTC drugs, as well as any concomitant 
illnesses (e.g., diabetes mellilus). 

Importance of women informing clinicians if they arc or plan to become 
pregnant or plan to breast-feed. 

Importance of avoiding overheating or dehydration. 
Importance of informing patients of other important precautionary infor

mation. (See Cautions.) 
Overview" (see Users Guide). For additional information on this drug 

until a more detailed monograph is developed and published, the manu
facturer's labeling should be consulted. It is essential that the manufac
turer' s labeling be consulted for more detailed information on usual cau· 
tions, precautions, contraindications, potential drug interactions, 
laboratory test interferences, and acute toxicity. 

Preparations 
Excipients in commercially available drug preparations moy have clinically 

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

Quetiapine Fumarate 
Oral 
Tablets, film· 25 mg (of que'tiapine) 
coated 

SO mg (of quetiapine) 
1 

' 

100 mg (of quetiapine). 
200 mg (of quetiapine) 
300 mg (of qlletiapine) 
400 mg {of quetiapine) 

Seroquel•, AstraZeneca 

Seroquel~, AstraZeneca 
Seroquel• , AstraZeneca 
Seroquel•, AstraZeneca 
Seroquel~ , AstraZeneca 

Seroquel&, AstraZeneca 

Srltl'trd Rr,·isitllls JJJ1mmy 2()()9. CJ Cop)'ri,e:ltt, Ocl0!11!r 1998 , Amtrkrlll Sudtl)' of HtctiJIJ.j)·strm 
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Risperidone 

• Risperidone has been descrihed as an atypical or second-generation anti
psychotic agent. 

Uses 

• Psychotic Disorders Risperidone is used for the symptomatic man
agement of psychotic disorders. Drug therapy is integral to the management of 
acute psychotic episodes and accompanying violent behavior in patients with 
schizophrenia and generally is required for long-term stabilization to sustain 
symptom remission or control and to minimize the risk of relapse. Antipsy
chotic t1gcnts are the principal class of drugs used for the munagement of ull 
phases of schizophrcniu. Patient response and tolerance to antipsychotic agents 
are variable, and patients who do not respond to or tolerate one drug may be 
successfully treated with an agent from a different class or with a different 
adverse effect profile. 

Scllizopllrenia and Other Psychotic Disorders Efficacy of oral 
rispcridone for the management of psychotic disorders has been established by 
controlled studies of 4-8 weeks' duration principally in patients with schizo
phrenic disorders in hospital settings. Schizophrenia is a major psychotic dis
order that frequently has devastating effects on various aspects of the patient's 
life and carries a high risk of suicide and other life-threatening behaviors. 
Manifes tations of schizophrenia involve multiple psychologic processes, in
cluding perception (e.g., hallucinations), ideation, reality leMing (e.g., delu
sions), emotion (e.g., Harness, inappropriate affect}, thought processes (e.g., 
loose associations), behavior (e.g., catatonia, disorganization), attention, con
centration, motivation {e.g., avolition, impaired intention and planning), and 
judgment. The principal manifestations of this disorder usually arc described 
in terms of positive and negative (deficit) symptoms, and more recently, dis
organized symptoms. Positive symptoms include hallucinations, delusions, bi
zarre behavior, hostility, uncooperativeness, and paranoid ideation, while neg
ative symptoms include restricted range and intensity of emotional expression 
(affective nattening}, reduced thought and speech productivity (alogia), anhe
donia, apathy, and decreased initiation of goal-directed behavior (avolition). 
Disorganized symptoms include disorganized speech (thought disorder) and 
behavior and poor attention. For additional information on the symptomatic 
management of schizophrenia, including treatment recommendations and re
sults of the Clinical Antipsychotic Trials of Intervention Effectiveness (CA TIE) 

study, sec Schizophrenia and Other Psychotic Disorders under Uses: Psychotic 
Disorders. in the Phenothiazincs General Statement 28: 16.08.24. 

In clinical studies principally in patients with schizophrenia, oral risperi
done was more effective than placebo and at least us effective as typical (e.g., 
haloperidol, perphcnazine) and certain mypical (e.g., olanzapine) antipsychot
ics in the treatment of schizophrenia. Data from limited clinical studies indicate 
that risperidone improves both positive and negative manifestations of schizo
phrenia, but that such improvements moy not be subslantially greater than those 
achieved by haloperidol, a typical antipsychotic. Risperidone was more effec
tive than haloperidol in preventing relapse in adult outpntients with clinically 
stable schizophrenia or schizouffective disorders who were assigned to receive 
either drug for a minimum of I year. In this study, approximately 25% of 
patients who received usual dosages of risperidone had relapsed by the end of 
the study compared with approximately 40% of those receiving usual dosages 
of haloperidol. In these studies, improvement in manifestations of schizophre
nia was based on the results of various psychiatric rating scales, including the 
Brief Psychiatric Rating Scale (BPRS) that assesses factors such as anergy, 
thought disturbances, activation, hostility/suspiciousness, and anxiety/depres
sion; the BPRS psychosis cluster that assesses factors such as conceptual dis
organization, hallucinatory behavior. suspiciousness, and unusual thought con
tent in actively p~ychotic schizophrenic patients; the Scale for the Assessment 
of Negative Symptoms (SANS); the Positive and Negative Syndrome Scale 
(PANSS); and the Clinical Global Impression (CGI) scale. 

Because of their safety and efficacy, some authorities consider conventional 
antipsychotic agents or rispcridonc to be reasonable first-line drags for the 
management of the acute phase of schizophrenia. Risperidone may be partic
ularly useful in patients who experience cxtmpyramidal reactions with typical 
antipsychotic agents since the drug appears to cause fewer extrapyramidal re
actions at clinically effective dosages. Some authorities state that risperidone 
or newer atypical antipsychotic agents (such as olanzapine) also may be ad
vamageous in palients who have not responded adequately to therapy with a 
conventional antipsychotic agent. However, the efficacy of atypical amipsy
chotics, other than clozapine, in treatment-resistant schizophrenia has yet to be 
established, and the possible clinical benefits of risperidone therapy should be 
weighed against the potential drawbacks, including its higher cost compared 
with standard agents and the lack of a parenteral preparation of the drug. 

Geriatric Considerations. Although risperidone has been studied for use in 
the management of psychosis and aggression in institutionalized geriatric pa
tients with moderate to severe dementia of the Alzheimer'st type (Alzheimer's 
disease, presenile or senile dementia), vascular dementiut, or a combination of 
the 2 types of dementia (i.e., mixed dementiut), there is evidence that use of 
the drug in geriatric patients with dementia may be associated with an increased 
risk of adverse cerebrovascular events. In randomized, placebo-controlled stud
ies in nursing home residents with dementia, oral risperidone at a dosage of 
approximately I mg duily was more effective than placebo in decreasing psy
chotic and behavioro~l symptoms (e.g., aggression, agitation) of dementia, as 
assessed by the Behavioral Pathology in Alzheimer's Disease scale (BEHAVE
AD) and the Cohen-Mansfield Agitation Inventory (CMAI). However, evi
dence from these studies showed a significantly higher incidence of adverse 
cerebrovascular events such as s troke nod transient ischemic attacks (TIAs) 
associated with risperidone therapy relative to placebo. In addition, geriatric 
patients with dementia-related psychosis treated with atypical antipsychotic 
agents appear to be at an increased risk of death compared with that among 
patients receiving placebo. (Sec Cautions: Geriatric Precautions.) Rispcridonc 
is not approved for the treatment with dementia-related psychosis. 

• Bipolar Disorder Rispcridone is used alone or in conjunction with 
lithium or valproate for the management of manic and mixed episodes asso
ciated with bipolar I disorder. Efficucy of risperidone monothcrapy in the treat
ment of acute manic and mixed episodes htls been demonstrated in 2 placebo
controlled trials of 3 weeks' duration in patients who met the DSM-IV criteria 
for bipolar I disorder with acute manic or mixed episodes with or without 
psychotic features. The principal rating instrument used for assessing manic 
symptoms in these trials was the Young Mania Rating Scale {Y-MRS), an I l
item clinician-rated scale traditionally used to assess the degree of manic symp
tomatology in a range from 0 (no manic features) to 60 (maximum score). In 
the first 3-week, placebo-controlled trial, which was limited to patients with 
monic episodes, risperidone monotherapy was given at an initial dosage of 3 
mg daily and subsequently inn Hexible dosage ranging from 1-6 mg daily; the 
mean modal dosage was 4.1 mg daily. In the second 3-week, placebo-controlled 
trial, patients also were given an initial dosage of rispcridonc 3 mg daily and 
subsequently a ncxible dosage ro~nging from 1-6 mg daily; the mean modal 
dosage was 5.6 mg daily. Risperidone was found io be superior to placebo in 
the reduction of the Y -MRS total score in both studies. • 

Efficacy of risperidone when used in conjunction with lithium or valproate 
in the treatment of acute manic or mixed episodes has been demonstrated in 
one placebo-controlled trial of 3 weeks' duration in patients who met the DSM
IV criteria for bipolar I disorder (with or without a rapid cycling course) and 
who met diagnostic criteria for an acute manic or mixed episode (with or with
out psychotic features). In this study, inpatients and outpatients with bipolar 
disorder experiencing manic or mixed episodes who had not adequately re
sponded to lithium or valproate monotherapy were randomized to receive ris
peridone, haloperidol, or placebo in conjunction with their original therapy. 
Risperidonc therapy wus given in an initial dosage of 2 mg daily and subse
quently given in a Hexible dosage ranging from 1-6 mg daily; the mean modal 
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Overview• (see Users Guide). For additional information on this drug patients (28%) than in placebo-treated patienL~ (48%). In addition, patients who 
until a more detailed monograph is developed and published, the manu- continued receiving atomoxetine experienced a longer time to relapse and 
fucturer's labeling should be consulted. It is essential that the manufac- achieved superior psychosocial functioning compared to those receiving pla-
turer's labeling be consulted for more detailed information on usual cau- cebo. 
lions, precautions, contraindications, potential drug interactions, In controlled clinical studies in aduiL~ with ADHD, therapy with atomox-
laboratory lest interferences, ond acute toxicity. etine (mean final dosage of 95 mg daily, administered in 2 equally divided 

Preparations 

Excipients in commercially available drug prepamtions may have clinically 
imponant cffecL~ in some individuals; consult specilic product labeling for details. 

Acamprosate Calcium 

Oral 
Tablets, 
delayed
release 
(enteric
coated) 

333mg Campral8
, Forest 

Sel~t·rcd Ht'l'iJinns Jamwry 1009, 0 CopJrJ.~III. Scprtmhtr :1005, A,lt'r iC"•m Society •if Hralllt-Syntm 
Pllllmwcisu, l11r. 

Atomoxetine Hydrochloride 

• Atomoxetine is a selective norepinephrine-reuptake inhibitor. 

Uses 
Atomoxetine hydrochloride is used as an adjunct to psychological, educa

tional, social, and other remedial measures in the treatment of attention-deficit 
hyperactivity disorder (ADHD). 

• Attention Deficit Hyperactivity Disorder Atomoxetine hydro
cllloride is used as an adjunct to psychological, educational, social, and other 
remedial measures in the treatment of ADHD (hyperkinetic disorder, hyper
kinetic syndrome of childhood, minimal bruin dysfunction) in adults and chil
dren 6 years of age and older. Efficacy of the drug for this indication was 
established in shon-tenn (6-9 weeks) controlled clinical studies in children and 
adolescents 6-18 years of age and also in 10-week controlled clinical studies 
in adults who met DSM-IV criteria for ADHD. Efficacy of atomoxetine in the 
treatment of ADHD also was established in one longer-tenn ( 12 months) con
trolled clinical study in children and adolescents 6-15 years of age. 

In controlled clinical studies in children 7-13 years of age with ADHD, 
ther..tpy with ntomoxetine (mean final dosage of 1.6 mg/kg daily. administered 
in 2 divided doses in the morning and late afternoon for 9 weeks) was more 
effective than placebo in decreasing inattention and hyperactive/impulsive 
symptoms, as measured by the ADHD Rating Scale-IV-Parent Version 
(ADHDRS), Clinical Global Impressions-ADHD-Severity (CGI-ADHD-S), 
and Conners Parent Rating Scale-Revised: Shon Form (CPRS-R:S). In another 
controlled clinical study in children and adolescents 6-16 years of age with 
ADHD, therapy with atomoxetine (mean final dosage of 1.3 mg!kg once daily 
in the morning for 6 weeks) was more effective than placebo in decreasing 
inauention and hyperactive/impulsive symptoms, as measured by the 
ADHDRS, Conners Parent Rating Scale, and Conners Teacher Rating Scale. 

In a rundomized, placebo-controlled, dose-response study with atomoxetine 
(0.5, 1.2. or 1.8 mg/kg daily, administered in 2 divided doses in the morning 
and late afternoon for 8 weeks) in children and adolescents 8-18 years of age 
with ADHD, therapy with atomoxetine 1.2 or 1.8 mg/kg daily was more ef
fective than placebo in decreasing inallention and hyper..tctive/impulsive symp
toms, as measured by the ADHDRS, :md improving social and family func
tioning, as measured by the Child Health Questionnaire (CHQ). PatienL~ 
receiving atomoxetine 0.5 mg/kg daily exhibited responses intermediate to 
those observed in patients receiving placebo or utomoxetine at higher dosages 
( 1.2 or 1.8 mg!kg daily), but no differences in response were observed between 
patients receiving dosages of 1.2 versus 1.8 mg/kg daily. 

In an open-label, multicenter study in boys 7-15 years of age and girls 7-
9 years of age with ADI-iD, therapy with atomoxetine (up to 2 mg!kg daily, 
administered in 2 divided doses in the morning and lute afternoon) or meth
ylphenidate (up to 60 mg daily, administered once daily or in 2 or 3 divided 
doses) for 10 weeks produced similar resulL~ in the reduction of ADHD symp
toms; however, double-blind clinical studies are needed to establish the com
parative efficacy and tolerance of these therapies. 

In u randomized, double-blind, placebo-controlled maintenance study, 604 
children and adolescents 6-15 years of age with ADHD initially received open
label atomoxetine ( 1.2-1.8 mg/kg daily in 2 divided doses) for I 0 weeks. Pa
tients who responded to therapy during the open-label pha~e were randomized 
at week 12 to receive either atomoxetine (ut the same dosage) or placebo for 
an additional 9 months . At study end pnint, relapse (defined as an increase in 
ADHDRS total score to 90% of baseline score ami an increase of 2 or more 
points on the CGI-S scale) occurred in fewer patients receiving atomoxetine 
compared with those receiving placebo (22 versus 38%). When the more sen
sitive secondary definition of relapse (an increase in ADHDRS total score to 
50% of baseline score and an increase of 2 or more points on the CGI-S scale) 
was used, the re lapse rate also was substantially lower in atomoxetine-treated 
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doses in the morning and late afternoon/curly evening for 10 weeks) was more 
effective than placebo in decreasing inattention and hyperactive/impulsive 
symptoms, as measured by the Conners Adult ADHD Rating Scale (CAARS). 

Dosage and Administration 

• Administration Atomoxetine hydrochloride may be administered 
orally once daily in the morning or in 2 equally divided doses in the morning 
and late afternoon/early evening. The drug may be administered without regard 
to meals. 

The manufacturer states that atomoxetine is an ocular irritant; therefore, the 
capsules should be swallowed whole and should not be broken or opened, nor 
should the capsule contents be sprinkled on food. 

• Dosage Dosage of atomoxetine hydrochloride is expressed in terms of 
atomoxetine. 

The usual initial dosage of atomoxetine in aduiL~ or in children and ado
lescents weighing more than 70 kg is 40 mg daily; dosage may be increased 
after a minimum of 3 days to a target dosage of approximate ly 80 mg daily. If 
an optimum response has not been achieved after 2-4 additional weeks of 
therapy, dosage may be increa~ed to a maximum of 100 mg daily; dosages 
exceeding I 00 mg daily have not been shown in clinical trials to result in 
additionalthempeutic benefit. In adults or in children and adolescents weighing 
more than 70 kg, if utomoxetine is used concomitantly with potent inhibitors 
of the cytochrome P-450 2D6 (CYP2D6) isoenzyme (e.g., puroxetine, lluoxc
tine, quinidine) or in patients with poor metabolizer phenotypes of the CYP206 
isoenzyme, the initial atomoxetine dosage should be 40 mg daily and dosage 
should be increased to the usual target dosage of 80 mg daily only if ADHD 
symptoms fai l to improve after 4 weeks of therJpy and the initial dosage is 
well tolerated. 1l1e maximum recommended dosage of atomoxetine in adults 
or in children and adolescents weighing more than 70 kg is 100 mg daily. The 
safety of single doses exceeding 120 mg and total daily dosages exceeding 150 
mg has not been established. 

Tite usual initial dosage of atomoxetine in children and adolescents weigh
ing 70 kg or less is approximately 0.5 mg/kg daily; dosage may be increased 
after a minimum of 3 days to a target dosage of approximately 1.2 mg/kg daily. 
In children and adolescents weighing 70 kg or less, if atomoxetine is used 
concomitantly with potent CYP2D6 inhibitors (e.g., paroxetine, fluoxetine, 
4uinidine) or in patients with poor metabolizer phenotypes of the CYP2D6 
isoenzyme, the initial atomoxetinc dosage should be 0.5 mg/kg daily and dos
age should be increased to the usual target dosage of 1.2 mg!kg daily only if 
ADHD symptoms lailto improve after 4 weeks of therapy and the initial dosage 
is well tolerated. Daily dosage of atomoxetine in children and adolescenls 
weighing 70 kg or less should not exceed I 00 mg or 1.4 mg/kg, whichever is 
less; dosages exceeding 1.2 mg/kg daily have not been shown in clinical trials 
to result in additional therapeutic benefit. 

Because the effectiveness of atomoxetine for long-term use (i.e., more than 
12 months in children and adolescents 6-15 years of age, more than 9 weeks 
in those 16-18 years of age, and more than 10 weeks in adult.~) has not been 
established, patients receiving atomoxetinc for extended periods should be pe
riodically reevaluated to assess the long-tcnn usefulness of the drug. 

Atomoxetine may be discontinued without tapering the dosage. 

• Special Populations Tite manufacturer recommends that usual initial 
and target dosages of atomoxetine be reduced by 50% in polients with moderate 
hepatic impairment (Child-Pugh class B) and by 75% in those with severe 
hepatic impairment (Child-Pugh class C). 

Cautions 

• Contraindications Known hypersensitivity to atomoxetine or any in-
gredient in the formulation. 

The manufacturer states that atomoxetine is contraindicated in patients cur
rently receiving or having recently received (i.e., within 2 weeks) monoamine 
oxidase (MAO) inhibitor therapy. In addition, at least 2 weeks should elapse 
after discontinuing atomoxetine before initiating MAO inhibitor therapy. Se
vere, potentially fatal, reactions {including hypenhennia, rigidity, myoclonus, 
autonomic instability with possible rapid fluctuations of vital signs, and mental 
status changes that include extreme agitation progressing to delirium and coma) 
have been reponed in patients receiving other drugs that affect brain mono
amine concentrations concomitantly with MAO inhibitor thempy. 

The manufacturer also states that atomoxetine should not be used in patients 
with angle-closure glaucoma, since the drug was associated with an increased 
risk of mydriasis in some patients during controlled clinical trials. 

• Warnings/Precautions Wami11gs Suicidnlity Risk. Atomoxe
tine may increase the risk of suicidal ideation in children and adolescents with 
atlention deficit hyperactivity disorder (ADHD). (See Pediatric Use under 
Warnings/Precautions: Specific Populations, in Cautions.) Pediatric patients 
should be closely monitored for clinical worsening, suicidality (suicidal idea
tion or behaviors), or unusual changes in behavior, particularly during the first 
few months after initiation of therapy and during periods of dosage adjustments. 
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Atomo~~:otlne 

Monitoring should include daily observation by family members and caregivers 
and frequent contact with the prescribing clinician, particularly if the patient's 
behavior changes or is a concern. The manufacturer recommends face-to-face 
contact between clinicians and patients or their family members or caregivers 
at least weekly during the lirst 4 weeks of therapy and then every other week 
for the next 4 weeks, with subsequent face-to-face contact at 12 weeks and as 
clinically indicated thereafter; additional contact via telephone may be appro
priate between visits. 

Discontinuance of therapy should be considered in patients with emergent 
suicidality or manifestations that may be precursors to emerging suicidality 
(e.g., anxiety, agitation, panic anacks, insomnia, irritability, hostility, aggres
siveness, impulsivity, ukathisia, hypomania, mania), particularly if such man
ifestations are severe or abrupt in onset or were not part of the patient's pre
senting symptoms. 

Sensitivity Reactions Allergic reactions, including angioedema, urti
caria, and rash, have been reported rarely in patients receiving atomoxctine. 

Otller Warnings and Precautions Severe Hepatic Injury. Severe 
hepatic injury was reported during post marketing surveillance in 2 patients (an 
adolescent and an adult) who had received atomoxetine for several months. In 
one patient, hepatic injury was manifested by increased hepatic enzymes {up 
to 40 times the upper limit of normal [ULN]) and jaundice (bilirubin up to 12 
times the ULN); manifestations recurred upon rechallenge with atomoxetine 
and resolved upon discontinuance of the drug, providing evidence that the 
hepatic injury was caused by atomoxetine. Both patients recovered and did not 
require liver transplantation. However, the manufacturer notes that severe drug
related hepatic injury may progress to acute hepatic failure resulting in death 
or requiring liver tr.msplantation in a small percentage of patients. The actual 
incidence of hepatic injury in patients receiving atomoxetine is unknown be
cause of possible underreporting of postmarketing adverse effects. 

Adverse hepatic effects may occur several months after initiation of ato
moxetine, and labomtory abnormalities may continue to worsen for several 
weeks after discontinuance of the drug. Hepatic enzyme concentrations should 
be determined after the first manifestation of hepatic dysfunction (e.g., pruritus, 
dark urine, jaundice, right upper quadrant tenderness, unexplained Hu-like 
symptoms) in patients receiving atomoxetine. Atomoxetine should be discon
tinued in patients with jaundice or laboratory evidence of hepatic injury, and 
therapy with the drug should nor be reinitiated in such patients. 

Sudden Death and Serious Cordlova~cular EvcnL~. Although a causal rela
tionship to atomoxetine has not been established, sudden unexplained death, 
stroke, and myocardial infarction have been reported in adults receiving usual 
dosages of atomoxetine for the treatment of ADHD. Sudden unexplained death 
also has been reported in children and adolescents with structural cardiac ab
normalities or other serious cardiac conditions receiving usual dosages of ato
moxctine. Children, adolescents, and adults who are being considered for ato
moxctinc therapy should undergo a thorough medical history review {including 
evaluation for a fumily history of sudden death or ventricular arrhythmia) and 
physical examination to detect the presence of cardiac disease, and should 
receive further cardiac evaluation (e.g., ECG, echocardiogram) if initial find
ings suggest such disease. Although some serious cardiac conditions are in
dependently associated with an increased risk of sudden death, atomoxetine 
generally should 1101 be used in children, adolescents, or adults with known 
serious structural cardiac abnormalities, cardiomyopathy, serious heart rhythm 
abnonnalities, coronary artery disease, or other serious cardi:~c conditions. Pa
tients who develop e11ertion:~l chest pain, unexplained syncope, or other man
ifestations suggestive of cardiac disease during atomoxctine therapy should 
undergo prompt cardiac evaluation. 

For further infornmion on screening for cardiac conditions, selecting ap
propriate candidates for stimulant therapy, and monitoring for treatment-emer
gent cardiac conditions, sec Cardiovascular Precautions under Cautions: Pre
cautions and Contraindications, in the Amphetamines General Statement 
28:20.04. 

Psychiatric EJTects. Atomoxetine should be used with caution in tl1c man
agement of ADHD in patients with comorbid bipolar disorder because of the 
potential for precipitation of mixed or manic episodes in such patients. Prior 
to initiating atomo11etinc therapy, patients with ADHD and comorbid depres
sive symptoms should be carefully screened to determine if they arc at risk for 
bipolar disorder; such screening should include a detailed psychiatric history 
(e.g., family history of suicide, bipolar disorder, or depression). 

Psychotic or manic symptoms (e.g., hallucinations, delusional thinking, ma
nia) have been reported in children and adolescents without prior his tory of 
psychotic illness or mania who received usual dosages of atomoxetine. In a 
pooled analysis of multiple short-tenn, placebo-controlled studies, such symp
toms occurred in about 0.2% of patients receiving usual dosages of atomoxetine 
compared with 0% of those receiving placebo. If psychotic or manic symptoms 
occur, a causal relationship to atomoxetinc should be considered, and discon
tinuance of therapy may be appropriate. 

Cardiovascular Effects. Increased blood pressure and heart rate were re
ported in children, adolescents, and adults receiving atomoxetine in controlled 
clinical studies. TI1e drug should be used with caution in patients with hyper
tension, tachycardia, or cardiovascular or cerebrovascular disease that might 
be affected by increases in blood pressure or heart rate. Blood pressure and 
pulse r.ue should be measured before initiation of atomoxetine, following any 
increase in dosage, and periodically during therapy. 

Orthostatic hypotension and syncope also were reported in patients rcceiv-
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ing atomoxetine in controlled clinical studies. The drug should be used with 
caution in patients with conditions that would predispose them to hypotension. 

Peripheral Vascular EITects. Exacerbation or precipitation of Raynaud's 
phenomenon was reported during postmarketing surveillance in patients re
ceiving atomoxetine. 

Genitourinary Effects. Urinary retention and urinary hesitation were re-
ported in adults receiving atomoxetine in controlled clinical studies. 

Growth Effects. Temporary suppression of normal weight and height put
terns has been observed in pediatric patients receiving atomoxetine therapy. 
Gains in weight and height generally lug behind predicted population values 
for about the lirst 9-12 months of therapy; however, weight and height gains 
rebound with continued treatment. Similar growth panems have been observed 
regardless of metabolizer phenotype (poor or extensive metabolizer of the drug) 
or pubertal status upon initiation of treatment. The manufacturer states that 
growth should be monitored in patients receiving therupy with atomoxetine. 

Children and adolescents 6--18 years of age receiving atomoxetine for up 
to 9 weeks in controlled clinical studies had an avemge weight loss of 0.4 kg 
compared with an average weight gain of 1.5 kg in those receiving placebo for 
the same time period; similar rJtes of weight loss have been reported in other 
controlled clinical studies with the drug. In one clinical trial, decreases in body 
weight of at least 3.5% occurred in 7-29% of patients receiving atomoxetine 
at various dosages, compared with 1.3% of patients receiving placebo. How
ever, in patients receiving atomoxetine for 3 years, weight increased by an 
average of 17.9 kg (0.5 kg more than predicted by baseline data) and height 
increased by an average of 19.4 em (0.4 em less than predicted by baseline 
data) at 3 years. Gain in height s tabilized at about I 2 months. 

Behavioral Effects. Aggressive behavior and hostility frequently arc ob
served in pediatric patients with ADHD and have been reponed in patients 
receiving drug therapy (including atomoxetine) for the disorder. In controlled 
clinical s tudies in pediatric patients, aggressive behavior or hostility was re
ported slightly (overall risk ratio of 1.33), but not signilicantly, more frequently 
in those receiving atomoxetine compared with those receiving placebo. Patients 
beginning treatment for ADHD should be monitored for the onset or worsening 
of aggressive behavior or hostility. 

Priapism. Priapism was reported rarely during postmarketing surveillance 
in pediatric and adult patients receiving atomoxetine; if priapism is suspected, 
prompt medical uucntion is required. (See Advice to Patients.) 

Tics. In a controlled study, atomo11etinc did not worsen tics in patients 
with ADHD and comorbid Toureue's disorder. 

Specific Populations Pregnancy. Category C. (See Users Guide.) 
Luctalion. Atomoxetine and/or its metabolites are distributed into milk 

in rats; it is not known whether the drug is distributed into milk in humans. 
Therefore, atomoxetine should be used with caution in nursing women. 

Pediatric Use. Safety and efficacy of atomoxctine have not been estab-
lished in children younger than 6 years of age. 

Atomoxctine may increase the risk of suicidal ideation in children and 
adolescents with ADHD. In a pooled analysis of 12 short-term controlled clin
ical s tudies in pediatric patients with A DHD (II studies) or enuresis (I study), 
the risk of suicidal ideation was about 0.4% in those receiving atomo11etine 
versus 0% in those receiving placebo. One child receiving the drug anempted 
suicide; no completed suicides were reported. All events representing suicidal 
behavior or thinking occurred in children 12 years of age or younger and oc
curred during the first month of therapy. It is not known whether the risk of 
suicidal ideation in pediatric patients e11tends to long-term use of the drug. A 
similar analysis of data from adults with ADHD or major depressive disorder 
found no increased risk of suicidal ideation or behavior in those receiving 
atomo11etine. The potential risks of suicidality should be weighed against the 
clinical need for the drug prior to initiating atomoxetine therapy in children or 
adolescents. (See Suicidality Risk under Warnings/Precautions: Warnings, in 
Cautions.) 

Sudden death has been reported in children and adolescents with structural 
cardiac abnormalit.ies or other serious cardiac conditions receiving usual dos
ages of stimulants. (See Sudden Death and Serious Cardiovascular Events un
der Warnings/Precautions: Other Warnings and Precautions, in Cautions.) 

Temporary suppression of normal weight and/or height pauerns has been 
reported during the lirst 9-1 2 months of atomoxctinc therapy; however, weight 
and height gains have rebounded with continued treatment. (See Growth Effects 
under Warnings/Precautions: Other Warnings and Precautions, in Cautions.) 
The growth of pediatric patients receiving atomoxetine should be monitored. 

Geriatric Use. Safety and effi cacy of atomexetine have not been estab-
lished in geriatric patients. 

Hepatic Impairment. Systemic e11posure to atomo11etine concentmtions is 
increased twofold in patients with moderJtc hepatic impairment (Child-Pugh 
class B) and fourfold in those with severe hepatic impairment (Child-Pugh class 
C). (See Dosage and Administration: Special Populations.) 

• Common Adverse Effects Abdominal pain, decreased appetite, 
vomiting, somnolence, nausea, fatigue, irritability, and dizziness each occurred 
in 5% or more of children and adolescents receiving atomoxetine in controlled 
clinical studies and were at least twice as frequent in patients receiving the 
drug as in those receiving placebo. Dry mouth, nausea, insomnia, decreased 
appetite, constipation, fatigue, erectile dysfunction, hot flush, urinary disorders 
(urinary hesitation, urinary retention), and dysmenorrhea each occurred in 5'ib 
or more of adults receiving atomoxctine in controlled clinical s tudies and were 
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at least twice as frequent in patients receiving the drug as in those receiving 
placebo. 

Drug Interactions 

• Drugs Affecting Hepatic Microsomal Enzymes Potential phar
macokinetic interaction (decreased metabolism of atomoxctine) when atomox
etine is used concomitantly with drugs that inhibit the activity of the cyto
chrome P-450 2D6 (CYP2D6) isoenzyme. Inhibitors of CYP2D6 may increase 
plasma concentrations of atomoxctine in patients with the cxtcnsive-mctabol
izer phenotype to such an extent that plasma concentrations of the drug are 
similar to those achieved in poor mctabolizcrs. When atomoxctinc is used con
comitantly with potelll CYP2D6 inhibitors (e.g., paroxetine, fluoxctine , quin
idine), or in patients with poor-metabolizer phenotypes of tl1c CYP2D6 iso
enzyme. the manufacturer states that dosage adjustment of atomo"etinc should 
be considered. (See Dosage and Administration: Dosage.) However, in vitro 
studies suggest that concomitant use of atomoxetinc with CYP2D6 inhibitors 
will not increase plasma concentrations of atomoxetinc in patients with the 
poor-metabolizer phenotype. 

• Drugs Metabolized by Hepatic Microsomal Enzymes Phar
macokinctic interaction unlikely; evidence to date suggests that atomoxetine 
does not cause clinically important inhibition or imluction of cytochrome P-
450 enzymes, including CYP IA2. CYP3A, CYP2D6, and CYP2C9. 

• GI Drugs No important pham1acokinctic interactions reported with 
drugs that increase gastric pH (e.g., antacids containing magnesium hydrmide 
and aluminum hydro"idc, omcprazolc). 

• Protein-bound Drugs Pharmacokinetic interaction unlikely . .In vitro 
studies indicate that atomoxetine is not displaced from binding sites by, and 
docs not displace from binding sites, other highly protein-bound drugs (e.g .. 
warfarin, a~pirin . phenytoin, diazepam) in therapeutic concentrations. 

• Alcohol No change in the intoxicating effects of alcohol when alcohol 
was ingested by individuals receiving atomoxetinc. 

• ,8-Adrenergic Agonists Potential pharmacologic intemction (in
creased cardiovascular effects [e.g., increased hean rate and blood pressure]) 
when atomoxetine is used concomitantly with oral or parenteml /32-adrenergic 
agonists (e.g., albuterol). Use with caution. 

• Cardiovascular Agents Potential pharmacologic interaction (in
creased hypertensive effects) with concomitant use of pressor agents (e.g., do
pamine, dobutaminc) and atomoxetim!. Usc with caution. 

• Methylphenidate No increase in cardiovascular effects with concom
itant usc of methylphenidate and atomoxctine re lative to use of methylpheni
date alone. 

• Monoamine Oxidase Inhibitors Potential pharmacologic interac
tion (inhibition of catecholamine metabolism). (Sec Cautions: Contraindica
tions.) 

Description 

Atomoxetinc is a selective norcpinephrine-reuptake inhibitor. Atomoxctine 
is not considered a stimulant and also is structurJIIy unrelated to other agents 
used for the treatment of attention deficit hyperactivity disorder (ADHD). The 
exact mcchanism(s) or action or atomoxetinc in the management of ADHD has 
not been fu lly elucidated but, ba~ed on in vitro studies. appears to be related 
to selective inhibition of the presynaptic norepinephrine transponer; the drug 
appears to have minimal affinity for other noradrcnergic receptors or for other 
neurotransmitter transporters or receptors. 

Atomoxctinc is readily absorbed fo llowing oml administration. The drug is 
approximately 98%• bound to plasma proteins, principally albumin, at thcm
peutic concentrations. Atomo"ctine is metabolized principally via oxidation by 
the cytochrome P-450 20 6 (CYP2D6) isoenzyme and subsequent glucuroni
dation. Individuals who extensively metabolize atomoxctine via the CYP2D6 
pathway exhibit the extensivc-metabolizer phenotype, while those who have 
an impaired ability to metabolize the drug by this pathway e"hibit the poor
metubolizer phenotype. In patients with the poor-metabolizer phenotype (about 
7% of Caucasians and 2% of African-Americans), metabolic clearance of ato
mo"etine may be decreased; a fivefold increase in peak plasma concentrations 
of atumoxctine and a tenfold increase in area under the plasma concentration
Lime curve (AUC) have been reported in individuals with the poor-metabolizer 
phenotype relative to those with the e"tensive-mctabolizer phenotype. The 
mean elimination hal.l~lifc of utomoxetine is 5.2 or 2.1.6 hours in extensive or 
poor metabolizers, respectively. Atomoxetinc docs not inhibit or induce 
CYP206. 

Advice to Patients 
lmponancc of providing patient or caregiver with u copy of the manufac

turer's patient information {medication guide); discuss und answer questions 
about its contents (e.g .. benefi ts and risks of atomoxetine thcmpy, appropriate 
use) as needed. Importance of instructing the patient or caregiver to read and 
understand the content~ of the medication guide before initiating therapy and 
each time the prescription is refilled. 

Risk of suicidal thinking. Importance of patients, caregivers, and family 
members immediately informing clinician if clinical worsening, anxiety, agi
tation, panic attacks, insomnia, irritability, aggressive behaviors, hostility, im-

2706 AHFS DRUG INFOHMATION• 2009 

pulsivity, restlessness, mania, depression, suicidal ideation or behaviors, or 
unusual changes in behavior occur, particularly during the first few months 
after initiation of therapy or following dosage adjustments. 

Patients and/or caregivers should be advised that hepatic dysfunction may 
develop rarely. Importance of info rming clinicinn immediately if symptoms of 
hepatic injury occur (e.g .. pruritus, jaundice, dark urine, upper right-sided ab
dominal tenderness, unexplained llu-like symptoms). 

lmponancc of informing clinician immediately if adverse cardiovascular 
effects (e.g., chest pain, shortness of breath, fainting) occur. 

Importance of infom1ing clinician immediately if precipitation of psychotic 
(e.g., hallucinations, delusional t11inking) or manic symptoms occurs. 

lmponance of exercising caution when driving or operating machinery until 
the effects of the drug on the individual are known. 

Risk of priapism. Importance of seeking immediate medical attention if an 
erection persist~ for more than 4 hours. 

lmponance of taking atomoxetine exactly as prescribed. If a patient misses 
a dose of the drug, the missed dose should be taken as soon as it is remembered, 
but the amount of atomoxetine taken within a 24-hour period should not exceed 
the prescribed total daily dosage of the drug. 

Importance of advising patient and/or caregivers that atomoxetine capsules 
should not be opened because the drug is an ocular irritant; if eye contact 
occurs, llush the affected cye(s) with water immediately, obtain medical advice, 
and w;tsh hands and potentially contaminated surfaces as soon as possible. 

Importance of informing clinician of any history of physical or mental 
disorders (e.g., cardiovascular disease, liver disease, depression). 

Importance of women informing clinicians if they are or plan to become 
pregnant or plan to breast-feed. 

lrnponance of informing clinicians of existing or contemplated concomitant 
therapy, including prescription and OTC drugs, dietary supplements, and herbal 
products, as well as any corcornitant illnesses/conditions (e.g., glaucoma, su
icidal ideation or behaviors, cardiac/cardiovascular disease, mental/psychiatric 
disorder, hepatic disease). 

Importance of informing patients and/or caregivers of other important pre
cautionary information. (See Cautions.) 

Overview3 (see Users Guide). For additional information on this drug 
until a more detailed monograph is developed and published, the manu
facturer's labeling should be consulted. It is essential that the manufac
turer's labeling be consulted for more detailed information on usual cau
tions, preca utions, contraindications, potential drug interactions, 
labora tory test interferences, and acute toxicity. 

Preparations 

Excipients in commercially available drug preparations may have clinically 
important effects in some individuals; consult specific product labeling for details. 

Atomoxetine Hy drochloride 

Oral 
Capsules 10 mg (of a tomoxetine) Stra«era~, Lflly 

18 mg (of alomoxetine) Strattera•, Lilly 

25 mg (of atomoxeline) Stra«era•, lilly 

40 mg (of atomoxetine) Strattera~, lilly 

60 mg (of alomoxetine) Strattera•, Lilly 

80 mg (of alomoxeline) Stra«era~, Lilly 

100 mg (of atomoxetine) Stra«erae, lilly 

Sttlrctt•r/ Rt:l'iJioru-Or tuber 200t~. 0 CtJpyri,~lrt, July 2lHJJ. Amt'ncmr Sodt•ty of Ht'aii/J ·Sysll.•m 
Pharmad JI.S, Inc. 

Flumazenil 

• Flumazenil, u 1,4-imidazobenzodiazepine derivative, is a benzodiazepine 
antagonist. 

Uses 

Flumazenil is used in adults for the complete or panial reversal of benzo
diazepinc-induced sedation when benzodiazepines are used for induction or 
maintenance of general anesthesia or for diagnostic or thempeutic procedures 
(i.e .• conscious sedation) and for the management of benzodiazcpine intoxi
cation. Flumazenil also is used in children 1- 17 years of age for the reversal 
of benzoc.liazcpine-induccd sedation when bcnzodiazepines are used for diag
nostic or therapeutic procedures. The manufacturer states that the safety and 
cfiicacy of llumazcnil have nor been established in pediatric patients for re
versal of benzodiazepinc-induced sedation when benzodiazcpines are used for 
induction of general anesthesia, for the management of benzodiazepine intox
ication, nor for the resuscitation of neonates. (See Special Populations: Pedi
atric Usc.) 

• Reversal of General Anesthesia Flumazenil has been shown to be 
effective in reversing sedation and restoring psychomotor function in adults 
who received midazolam for induction or maintenance of general anesthesia. 
Efficacy was established in 4 clinical studies in adults who received 5-80 mg 





























Sertraline 

of paroxctinc kinetics observed with increasing dosage and duration of treat· 
ment. The role of the CYP2D6 enzyme in paroxetine metabolism also suggests 
potential drug-drug interactions. (Sec Drug Interactions: Drugs Undergoing 
Hepatic Metabolism or Affecting Hepatic Microsomal Enzymes.) 

Following oral administration, paroxetine and its metabolites are excreted 
in both urine and feces. Following oral administration of a single, 30-mg dose 
of paroxctine (administered as paroxetine hydrochloride) as an oral solution 
(not commercially available), approximately 64% of the dose was excreted in 
the urine within 10 days; unchanged paroxetine accounted for 2% of the dose 
and metabolites accounted for the remaining 62% of the dose. During the same 
period, approximately 36% of the dose was eliminated in feces (probably via 
the bile), mostly as metabolites and less than I% as the parent drug. 

The effect of age on the elimination of paroxetine has not been fully elu
cidated. In healthy geriatric adults, hepatic clearance of paroxctine was mildly 
impaired leading to slower elimination and increased plasma concentrations of 
the drug. (See Pharmacokinetics: Absorption.) Studies in depressed, geriatric 
patients confirm these findings with higher steady-state concentrations and 
longer elimination half-lives reported compared with younger individuals. 
These resulrs suggest that older patients may be more susceptible to saturation 
of hepatic metabolic activity resulting in nonlinear kinetics and higher plasma 
concentrations occurring at lower dosages of paroxetine. Therefore, the man
ufacturers and some clinicians recommend that paroxetine initially be admin
istered in a reduced dosage in geriatric patients. (Sec Cautions: Geriatric Pre
cautions and sec Dosage and Administration: Dosage in Geriatric and 
Debilitated Patients.) 

Because paroxctine is extensively metabolized by the liver, hepatic im· 
pairment can affect the elimination of the drug. In cirrhotic• patients with mod· 
crate hepatic impairment who received a single 20-mg dose of paroxetine (ad· 
ministered as paroxetine hydrochloride), no significant difference in plasma 
paroxetine concentrations and pharmacokinetic parameters was observed when 
compared with corresponding data in healthy individuals. However, accumu
lation potentially may occur in patients receiving multiple daily doses of pa
roxetine. The manufacturers state that patients with impaired hepatic function 
have approximately twofold higher peak plasma concentrations and AUC val· 
ues. Therefore, the manufacturers recommend that paroxetine be udministered 
in a reduced dosage initially in patients with severe hepatic impairment; caution 
also should be exercised when increasing the dosage of paroxctine in such 
patients. (See Cautions: Precautions and Contraindications and see Dosage and 
Administration: Dosage in Renal and Hepatic Impairment.) 

The effect of renal impairment on the pharmacokinetics of paroxetine has 
not been fu lly evaluated to date. Following oral administration of multiple daily 
doses of paroxetine as paroxetine hydrochloride in patients with creatinine 
clearances less than 30 mL/minute, mean plasma concentrations of,paroxetine 
were approximately 4 times greater than those seen in healthy individuals. In 
patients with creatinine clearances of 30-60 mL/minute, peak plasma concen
trations and AUC values were approximately twofold higher when compared 
with healthy individuals. The influence of renal impairment in patients receiv
ing multiple daily doses of paroxetine has not been evaluated to date. Pending 
further accumulation of data, the manufacturers and some clinicians recom
mend that paroxetine be administered in a reduced dosage initially in patients 
with severe renal impairment. (See Cautions: Precautions and Contraindica
tions and see Dosage and Administration: Dosage in Renal and Hepatic lm· 
pairment.) 

Because of the large volume of distribution of paroxetinc and its principal 
metabolite, peritoneal dialysis, forced diuresis, hcmopcrfusion, und/or ex
change transfusion arc unlikely to be effective in removing substantial amounts 
of paroxetine from the body. 

I 
Chemistry and Stability 

• Chemistry Paroxetine, a selective serotonin-reuptake inhibitor (SSR!) 
antidepressant agent, is a phenylpipcridine-dcrivative. Paroxetinc differs struc· 
tumlly from other SSRls (e.g .. citalopram, lluoxctine, scrtraline) and also dif
fers structurally and pharmacologically from other currently available antide
pressants (e.g., tricyclic antidepressants, monoamine oxidase inhibitors). 

Paroxetine is commercially available in the US as the hydrochloride and 
mesylate salts. Paroxetine hydrochloride occurs as an odorless, off-white pow
der and has a solubility of 5.4 mg/mL in water. The drug has a pK. of approx
imately 9.9. Paroxctine mesylate also occurs as an odorless, off-white powder 
but has a solubility of more than I g/mL in water. 

The commercially available extended-release tablets of paroxetine hydro· 
chloride contain the drug in a biodegradable polymeric delivery system, con
sisting of a hydrophilic core surrounded by a biodegradable barrier layer. This 
delivery system is designed to release the drug gmdually over a period of 4-5 
hours after ingestion; in addition, an enteric coating delays the release of drug 
until after the extended-release tablet has left the stomach. 

• Stability Paroxetine hydrochloride conventional tablets should be 
stored at 15-30°C. The oral suspension and extended-release tablets of parox
etine hydrochloride should be stored at or below 2SOC. When stored as directed, 
pnroxetine hydrochloride conventional tablets und om! suspension have an ex
piration date of 3 and 2 years following the date of manufacture, respectively. 

Paroxetine mesylate conventional tablets should be stored at a temperature 
of 25°C but may be exposed to temperatures ranging from 15-3o·c; the tablets 
should be protected from humidity. 
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Excipients in commercially available drug preparations may have clinically 
important effects in some individuals; consult specific product labeling for details. 

Paroxctine Hydrochloride 
Oral 
Suspension 10 mg (of paroxetine) per 5 Paxll~. GlaxoSmithKiine 

ml 

Tablets, 
extended-

12.5 mg (of paroxetine) Paxll CR•, GlaxoSmithKIIne 

release, film-
coated 

25 mg (of paroxetine) Paxll CR~, GlaxoSmithKiine 
37.5 mg (of paroxetine) Paxll CR~. GlaxoSmithKiine 

Tablets, film· 10 mg (of paroxetine)" Paroxetlne Hydrochloride Film· 
coated coated Tablets 

Pax II~ (scored), GlaxoSmithKiine 

20 mg (of paroxetine)" Paroxetine Hydrochloride Film· 
coated Tablets 

Paxll• (scored), GlaxoSmithKiine 
30 mg (of paroxetine)" Paroxetine Hydrochloride Film· 

coated Tablets 

Paxll• , GfaxoSmithKiine 
40 mg (of paroxetine )" Paroxetine Hydrochloride Film· 

coated Tablets 
Paxil• , GlaxoSmithKiine 

•avai!<~ble frurn one or more manufacturer, d istributor, rutd/or repJcknger by generic (nonpmprietary)"n;une 

Paroxctinc Mesylate 
Oral 
Tablets, film· 10 mg (of paroxetine) 
coated 

20 mg (of paroxetine) 

30 mg (of paroxetine) 

40 mg (of paroxetine) 

Pexeva~, JDS Pharmaceuticals 

Pexeva~ (scored), JDS 
Pharmaceuticals 
Pexeva•, JDS Pharmaceuticals 

Pexeva•, JDS Pharmaceuticals 

tU:-e L'i n01 currently inclut.letl in the labeling ilppmved by the US Food and Drug Administration 

Seleclt'd Rel·isiom Jmwary 20lW, 0 CupyrigJJJ, fum! 1993, Amcrit•mz Sl)l.: iery of Hrafclz.Systt'm 
Plwrnraci.ftr, Inc. 

Sertraline Hydrochlqride 

• Scrtraline, a selective serotonin-reuptake inhibitor (SSRl), is an antide
pressant agent. 

Uses 
• Major Depressive Disorder Sertraline is used in the treatment of 
major depressive disorder. A major depressive episode implies a prominent and 
relatively persistent depressed or dysphoric mood that usually interferes with 
daily functioning (nearly every day for at least 2 weeks). According to DSM· 
IV criteria, a major depressive episode includes at least 5 of the following 9 
symptoms (with at least one of the symptoms being either depressed mood or 
loss of interest or pleasure): depressed mood most of the day as indicated by 
subjective report (e.g., feels sad or empty) or observation made by others; 
markedly diminished interest or pleasure in all, or almost all, activities most 
of the day; signilicant weight loss (when not dieting) or weight gain (e.g., a 
change of more than 5% of body weight in a month), or decrease or increase 
in appetite; insomnia or hypersomnia; psychomotor agitation or retardation 
(observable by others , not merely subjective feelings of restlessness or being 
slowed down); fatigue or loss of energy; feelings of worthlessness or excessive 
or inappropriate guilt (not merely self-reproach or guilt about being sick); di
minished ability to think or concentrate or indecisiveness (either by subjective 
account or as observed by others); and recurrent thoughts of death, recurrent 
suicidal ideation without a specific plan, or a suicide attempt or specific plan 
for committing suicide. 

Treatment of major'depressivc disorder generally consists of an acute phase 
(to induce remission), a continuation phase (to preserve remission), and a main
tenance phase (to preveni recurrence). Various interventions (e.g., psychother
apy, antidepressant' drug therapy, electroconvulsive therapy ~ECT]) are used 
alone or in combination lo treat major depr~ssive episodes. Treatment should 
be individualized and the most appropriate strategy for a particular patient is 
determined by clinical factors such as severity of depression (e.g., mild, mod
erate, severe). presence or absence of certain psychiatric features (e.g~. suicide 
risk, catatonia, psychotic or atypical features, alcohol or substance abuse or 
dependence, panic or other anxiety disorder, cognitive dysfunction, dysthymia, 
personality disorder, seasonal affective disorder), and concurrent illness (e.g., 
asthma, cardiac disease, dementia, seizure disorder, glaucoma, hypertension). 
Demographic and psychosocial factors as well as patient preference also are 
used to determine the most effective treatment strategy. 
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While use of psychotherapy alone may be considered as an initial treatment 
strategy for patients with mild to moderate major depressive disorder (based 
on patient preference and presence of clinical features such as psychosocial 
strcssors), combined use of antidepressant drug therapy and psychotherapy may 
be useful for initial treatment of patients with moderate to severe major de
pressive disorder with psychosocial issues, interpersonal problems, or a co
morbid axis II disorder. In addition, combined usc of antidepressant drug ther
apy and psychotherapy may be beneficial in patients who have a history of 
poor compliance or only partial response to adequate trials of either antide
pressant drug therapy or psychotherapy alone . 

Antidepressant .drug therapy can be used alone for initial treatment of pa
tients with mild major depressive disorder (if preferred by the patient) and 
usually is indicated alone or in combination with psychotherapy for initial 
treatment of patients with moderate to severe major depressive disorder (unless 
ECT is planned). ECT is not generally used for initial treatment of uncompli
cated major depression, but is recommended as first-line treatment for severe 
major depressive disorder when it is coupled with psychotic features, catatonic 
stupor, severe suicidality, food refusal leading to nutritional compromise, or 
other s ituations when a rapid antidepressant response is required. ECT also is 
recommended for patients who have previously shown a positive response or 
a preference for this treatment modality and can be considered for patients with 
moderate or severe depression who have not responded to or cannot receive 
antidepressant drug therapy. In certain situations involving depressed patients 
unresponsive to adequate trials of several individual antidepressant agents, ad
junctive therapy with another agent (e.g., buspirone, lithium) or concomitant 
use of a second antidepressant agent (e.g., bupropion} has been used; however, 
such combination therapy is associated with an increased risk of adverse re
actions, may require dosage adjustments, and (if not contraindicated) should 
be undertaken only after careful consideration of the relative risks and benefits. 
(See Drug Interactions: Drugs Associated with Serotonin Syndrome and sec 
Drug Interactions: Tricyclic and Other Antidepressants.) 

The efficacy of sertraline for the acute treatment of major depression has 
been established by 2 placebo-controlled studies in adult outpatients who met 
DSM-1II criteria for major depression. In the first study of 8 weeks' duration, 
sertraline was administered with flexible dosing in a mnge of 50-200 mg daily; 
the mean daily dosage for patients completing the study was 145 mg daily. In 
the second study of 6 weeks' duration, sertraline was adminis tered in fixed 
doses of 50, I 00, and 200 mg daily. Overall, these 2 studies demonstrated that 
scrtralinc was superior to placebo in improving scores on the Hamilton De
pression Rating Scale and the. Clinical Global Impression Severity and Im
provement Scales. However, the second study was not readily interpretable 
regarding whether there was a dose-response relationship for the drug's effi
cacy. 

In a third s tudy, depressed outpatients who had responded by the end of an 
initial 8-wcek open treatment phase to sertraline 50-200 mg daily were ran
domized to continue sertraline in the same dosage range or placebo for 44 
weeks in a double-blind manner. The mean daily dosage of scrtraline in those 
who completed this long-term s tudy was 70 mg daily, and the relapse rate in 
the sertraline-treated patients was substantially lower than in those who re
ceived placebo. 

An analysis of these 3 controlled studies for possible gender-related effects 
on treatment outcome did not suggest any difference in efficacy based on the 
gender of the patient. 

While the optimum duration of sertraline therapy has not been established, 
many experts state that acUic depressive episodes require several months or 
longer of sustained antidepressant therapy. ln addition, some clinicians rec
ommend that long-term antidepressant therapy be considered in certain patients 
at risk for recurrence of depressive episodes (such as those with highly recurrent 
unipolar depression}. The efficacy of sertraline in maintaining an antidepressant 
response for up to 1 year without increased toxicity has been demonstrated in 
a controlled setting. The manufacturers state that the usefulness of the drug in 
patients receiving prolonged therapy should be reevaluated periodically. (Sec 
Dosage and Administmtion: Dosage.} 

The manufacturers state that the drug's antidepressant efficacy in hospital 
settings has not been adequately studied to date. 

As with certain other antidepressants, the possibility that sertralinc may 
precipitate hypomanic or manic attacks in patients with bipolar or other major 
affective disorder should be considered. Sertraline is not approved for use in 
treating bipolar depression in adults. 

Considerations in Choosing an Antidepressant A variety of an
tidepressant drugs arc available for the treatment of major depressive disorder, 
including selective scrotonin-reuptakc inhibitors (e.g., citalopram, escitalo
pram, lluoxctinc, paroxctine, sertraline), tricyclic antidepressants (e.g., amitrip
tyline, amoxapine, desipramine, doxepin, imipramine, nortriptyline, protripty
line, trimipramine), monoamine oxidase (MAO) inhibitors (e.g., phenelzine, 
tranylcypromine}, and other antidepressants (e.g., bupropion, duloxctinc, ma
protiline, ncfazodone, trazodone, venlafaxine). Most clinical studies have 
shown that the antidepressant effect of usual dosages of sertraline in patients 
with depression is greater than that of placebo and comparable to that of usual 
dosages of tricyclic antidepressants (e.g., amitriptyline), other selective scro
tonin-rcuptake inhibitors (e.g., fluoxctinc), and other antidepressants (e.g., nc
fazodone). In geriatric patients with major depression, sertraline appears to be 
as effective as amitriptyline. The onset of action of sertraline appears to be 
comparable to that of tricyclic antidepressants. 
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ln general, response rates in patients with major depression are similar for 
currently available antidepressants, and the choice of antidepressant agent for 
a given patient depends principally on other factors such as potential adverse 
effects, safety or tolerability of these adverse effects in the individual patient, 
psychiatric and medical history, patient or family history of response to specific 
therapies, patient preference, quantity and quality of available clinical data, 
cost, and relative acute overdose safety. No single antidepressant can be rec
ommended as optimal for all patients because of substantial heterogeneity in 
individual responses and in the nature, likelihood, and severity of adverse ef
fects. In addition, patients vary in the degree to which certain adverse effects 
and other inconveniences of drug therapy (e.g., cost, dietary restrictions) affect 
their preferences. 

In the large-scale Sequenced Treatment Alternatives to Relieve Depression 
(STAR*D} effectiveness trial, patients with major depressive disorder who did 
not respond to or could not tolerate therapy with one SSRI (citalopram) were 
randomized to switch to extended-release ("sustained-release"} bupropion, ser
traline, or extended-release venlafaxine as a second s tep of treatment (level 2). 
Remission rates as assessed by the 17-itcm Hamilton Rating Scale for Depres
sion (HRSD- I 7} and the Quick Inventory of Depressive Symptomology-Sclf 
Report (QIDS-SR-16) were approximately 21 and 26% for extended-release 
bupropion, 18 and 27% for sertraline, and 25 and 25% for extended-release 
vcnlafaxine therapy, respectively; response rates as assessed by the QIDS-SR-
16 were 26, 27, and 28% for extended-release bupropion, sertraline, and ex
tended-release venlafaxine therapy, respectively. These results suggest that af
ter unsuccessful initial treatment of depressed patients with an SSRI, 
approximately 25% of patients will achieve remission after therapy is switched 
to another antidepressant and that either another SSRI (e.g., sertraline} or an 
agent from another class (e.g., bupropion, venlafaxinc) may be reasonable al
ternative antidepressant.~ in patients not responding to initial SSRI therapy. 

Patient Tolerance Considerations. Because of differences in the adverse ef
fect profile between selective serotonin-rcuptake inhibitors and tricyclic anti
depressants, particularly Jess frequent anticholinergic effects, cardiovascular 
effects, and weight gain with selective scrotonin-reuptakc inhibitors, these 
drugs may be preferred in patients in whom such effects arc not tolerated or 
are of potential concern. The decreased incidence of anticholinergic effects 
associated with scrtraline and other selective serotonin-reuptake inhibitors 
compared with tricyclic antidepressants is a potential advantage, since such 
effects may result in discontinuance of the drug early during therapy in unusu
ally sensitive patients. In addition, some anticholinergic effects may become 
troublesome during long-term tricyclic antidepressant therapy (e.g., persistent 
dry mouth may result in tooth decay). Although selective serotonin-rcuptakc 
inhibitors share the same overall tolerability profile, certain patients may tol
erate one drug in this class better than another. In an open study, most patients 
who had discontinued nuoxetine therapy because of adverse effects subse
quently tolerated sertraline therupy.•Antidepressants other than selective sero
tonin-rcuptakc inhibitors may be preferred in patients in whom certain adverse 
GI effects (e.g., nausea, anorexia), nervous system effects (e.g., anxiety, nerv
ousness, insomnia), and/or weight loss arc not tolerated or are of concern, since 
such effects appear to occur more frequently with this class of drugs. 

Pediatric Considerations. The clinical presentation of depression in chil
dren and adolescents can differ from that in adults and generally varies with 
the age and developmental stages of the child. Younger children may exhibit 
behavioral problems such as social withdrawal, aggressive behavior, apathy, 
sleep disruption, and weight loss; adolescents may present with somatic com
plaints, self esteem problems, rebelliousness, poor pcrfonnance in school, or a 
pattern of engaging in risky or aggressive behavior. 

Only limited data are available to date from controlled clinical studies eval
uating various antidepressant agents in children and adolescents, and many of 
these studies have mcthodologic limitations (e.g., nonrandomized or uncon
trolled, small sample size, short duwtion, nonspecific inclusion criteria). How
ever, there is some evidence that the response to antidepressants in pediatric 
patients may differ from that seen in adults, and caution should be used in 
extrapolating data from adult s tudies when making treatment decisions for pe
diatric patients. Results of several studies evaluating tricyclic antidepressants 
(e.g., amitriptyline, desipramine, imipramine, nortriptyline) in preadolescent 
and adolescent patients with major depression indicate a lack of overall efficacy 
in this age group. Based on the lack of efficacy data regarding usc of tricyclic 
antidepressants and MAO inhibitors in pediatric patients and because of the 
potential for life-threatening adverse effects associated with the usc of these 
drugs, many experts consider selective serotonin-reuptake inhibitors, including 
scrtralinc, the drugs of choice when antidepressant therapy is indicated for the 
treatment of major depressive disorder in children and adolescents. However, 

,the US Food and Drug Administration (FDA) states that, while efficacy of 
fluoxetinc has been established in pediatric patients, efficacy of other newer 
antidepressants (i.e., sertraline, citalopram, duloxetinc, escitalopram~ fluvox
aminc, mirtazapine, ncfazodonc, paroxctinc, venlafaxine) was not conclusively 
established in clinical trials in pediatric patients with major depressive disorder. 
In addition, FDA now warns that antidepressants increase the risk of suicidul 
thinking and behavior (suicidality} in children and adolescents with major de
pressive disorder and other psychiatric disorders. (See Cautions: Pediatric Pre
cautions.) FDA currently s tates that anyone considering using an antidepressant 
in a child or adolescent for any clinical use must balance the potential risk of 
therapy with the clinical need. (Sec Cautions: Precautions and Contraindica
tions.) 
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Geriatric Considerations. The response to antidepressants in geriatric pa
tients is similar to rhaL reponed in younger adults, but depression in geriatric 
patients often is not recognized and is not treated. Jn geriatric patients with major 
depressive disorder, selective scrolonin-reuptake inhibitors appear 10 be as effec
tive as tricyclic antidepressants (e.g., amitriptyline) bur gener.!lly are associated 
with fewer over.tll adverse effects than these other agents. Geriatric patients ap
pear 10 be especially sensitive to anticholinergic (e.g., dry mouth, constipation, 
vision disturbance), cardiovascular, onhostatic hypotensive, and sedative effects 
of tricyclic antidepressants. The low incidence of anticholinergic effects associ
ated with senrnline compared with tricyclic antidepressants also is a potential 
advantnge in geriatric patients, since such effects (e.g., constipation, dry mouth, 
confusion, memory impairment) may be panicularly troublesome in these pa
tients. Some clinicians state that selective serotonin-reuptake inhibitors such as 
senrnline may be preferred for treating depression in geriatric patients in whom 
the onhoslatic hypotension a'sociatcd with many antidepressants including tri
cyclics potentially may result in injuries (such as severe falls). However, despite 
the fewer cardiovascular and anticholinergic effects associated with selective se
rotonin-reuptnke inhibitors, these drugs did not show any advantage over tricyclic 
antidepressants with regard to hip fracture in a case-control study. In addition, 
there was linlc difference in the rates of falls between nursing home residents 
receiving selective serolonin-reuptnke inhibitors and those receiving tricyclic an
tidepressants in a retrospective study. TI1erefore, all geriatric individuals receiving 
either type of antidepressant should be considered at incrensed risk of falls and 
appropriate measures should be taken. 

Patients with dementia of the Alzheimer's type (Alzheimer's diseuse, pre
senile or senile dementia) often present with depressive symptoms, such us 
depressed mood, appetite loss, insomnia, fatigue, irritability, and agitation. 
Most expens recommend that patients with dementia of the Alzheimer's type 
and depressive symptoms be considered as candidates for pharmacotherapy 
even if they fail to meet the criteria for a major depressive syndrome. The goals 
of such therapy arc to improve mood, functional status (e.g., cognition), and 
quality of life. Although patients may present with depressed mood alone, the 
possibility of more extensive depressive symptomatology should be considered. 
TI1erefore, patients should be monitored carefully for indices of major depres
sion, suicidal ideation, and neurovegetative signs since safety measures (e.g., 
hospitalizmion for suicidality) and more vigorous and aggressive therapy (e.g., 
relatively high dosages, multiple drug trials) may be needed in some patients. 

If pharmacotherapy is initiated for depressive symptoms in Alzheimer's 
patients, most expcns recommend selective serotonin-reupruke inhibitors such 
as scnralinc, citalopram, escitalopram, nuoxcrine, or paroxetine as first-line 
therapy because of their favorable adverse effect profile in this population com
pared with other currently available antidepressants (e.g., tricyclic ;mtidcpres
sants, MAO inhibitors). Although evidence of efficacy from controlled studies 
currently is limited, the available evidence and experience with the use of 
antidepressants in patients with dementia of the Alzheimer's type and associ
ated depressive manifestations indicate thut depressive symptoms (including 
depressive mood alone and with neurovegetative changes) in such patienL~ are 
responsive to antidepressant therapy. In some pntients, cognitive deficits may 
panially or fully resolve during antidepressant therapy, but the extent of re
sponse will be limited 10 the degree of cognitive impairment that is directly 
related to depression. 

Cardiovascular Consideralions. The relutively low incidence of adverse 
cardiovascular effects, including orthostatic hypotension and conduction dis
turbances, associated with senraline and other selective serotonin-reuptnke in
hibitors may be advantageous in patients in whom the cardiovascular effects 
associated with tricyclic antidepressants may be hazardous. Patients with a 
recent history of myocardiul infarction or unstable cardiovascular disease were 
excluded from premarketing clinical studies with senraline. However, the car
diovascular safety of senraline (50-:!00 mg daily for 24 weeks; mean dosage 
of 89 mg daily) was evaluated in a postmarketing, double-blind, placebo-con
trolled study in adult outpatiellls with major depressive disorder and a recent 
history of myocardial infarction or unstable angina pectoris requiring hospi
talization but who were otherwise free of life-threatening medical conditions. 
When therapy wa~ initiated during the acute phase of recovery (within 30 days 
after a myocardial infarction or hospitalization for unstable angina), scrtruline 
therapy did not differ from placebo on the following cardiovascular end points 
at week I 6: left ventricular ejection fraction and total cardiovascular events 
(angina, chest pain, edema. palpitations, syncope, postural dizziness, chronic 
hcan failure, myocardial infarction, tachycardia, bradycardia, blood pressure 
changes). Although not statistically significant, approximately 20% fewer ma
jor cardiovascular events involving death or requiring hospitalization (e.g., for 
myocardial infarction, chronic hean failure. stroke, angina) occurred in the 
senraline-treatcd patients compared with those receiving placebo. (Sec Cau
tions: Cardiov;L~cular Effects and sec also Cautions: Precautions and Contra
indications.) 

Sedative Considerations. Because sertralinc and other selective serolonin
reuptakc inhibitors arc generally less scdming than some other antidepressams 
(e.g., tricyclics). some clinicians state thai these drugs may be preferable in 
patients who do nor require the sedative effects associated with many antide
pressant agents; however, an antidepressant with more prominent sedative e f
fects may be preferable in cenain patients (e.g., those with insomnia). 

Suicidal Risk Cunsidcrutions. Suicide is a known risk of depression and 
cenain other psychiatric disorders. and these disorders themselves arc the 
strongest predictors of suicide. However, there ha~ been a long-standing con-
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cern that untidepressants may have a role in inducing worsening of depression 
and the emergence of suicidal thinking and behavior (suicidality) in cenuin 
patients during the early phases of treatment. FDA states that antidepressants 
increased the risk of suicidality in shon-term studies in children, adolescents, 
and young adults ( 18-24 years of age) with major depressive disorder and other 
psychiatric disorders. (See Cautions: Pediatric Precautions.) An increased sui
cidality risk was not demonstrated with antidepressants compared with placebo 
in adults older than 24 years of age and u reduced risk was observed in adults 
65 years of age or older. It currently is unknown whether the suicidality risk 
extends 10 longer-term antidepressant use (i.e., beyond several months); how
ever, there is substantial e\•idence from placebo-controlled maintenance trials 
in adults with major depressive disorder that antidepressants can delay the 
recurrence of depression. Because the risk of suicidality in depressed patients 
may persist until substantial remission of depression occurs, appropriate mon
itoring and close observation of all patients who are receiving antidepressant 
therapy is recommended. (See Cautions: Precautions and Contmindications.) 

Other Considerations. Senralinc has been effective in patients with mod
erate lo severe depression. 

In the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) 
level 2 trial, patients with major depressive disorder who did nol respond to or 
could not tolerate therapy with citalopram (another SSR]} were randomized to 
receive either extcnded-rekase ("sustained-release") bupropion or buspirone 
thempy in addition to citnlopram. Although both extended-release bupropion 
and buspirone were fo und to produce similar remission r<llcs, extended-release 
bupropion produced a greater reduction in the number and severity of symp
toms and a lower rule of drug discontinuance than buspirone in this large-scale, 
effectiveness trial. These results suggest that augmentation of SSRI therapy 
with extended-release bupropion may be useful in some patients with refractory 
depression. 

Senraline hus been effective in patients with depression and concurrent 
human immunodeficiency virus (HIV) infection and depression with anxiety. 

In a double-blind, placebo-controlled study, both senraline or imipramine 
were found to be more effective than placebo in reducing the depressive symp
toms and improving psychosocial func tioning in patients with dysthymiat with
out concurrent major depression; moreover, fewer patients treated with senm
linc than those treated with imipramine or placebo discontinued therapy 
because of adverse effects. The results of several other studies, both controlled 
and uncontrolled, also suggest that senruline may be effective in patients with 
dysthymia. Because dysthymia is a chronic condition and requires prolonged 
antidepressant therapy, the good tolerability demonstrated in clinical studies lo 
date may be advantageous. Senralinc also has been used in the treatment of 
anger allacks associated with atypical depression and dysthymiat in a limited 
number of patients. 

• Obsessive-Compulsive Disorder Sertraline is used in the treatment 
of obsessive-compulsive disorder when the obsessions or compulsions cause 
marked distress, arc time consuming (take longer thun I hour daily), or interfere 
substantially with the patient 's nomul routine, occupational or academic func
tioning, or usual social activities or relationships. Obsessions are recurrent and 
persistent ideas, thoughts, impulses, or images that, al some time during the 
disturbance, arc experienced us intrusive and inappropriate (i.e., "ego dys
tonic") and that cause marked anxiety or distress but that are not simply ex
cessive worries about real-life problems. Compulsions arc repetitive, inten
tional behaviors (e.g., hand washing, ordering, checking) or mental acts (e.g., 
praying, counting, repeating words silently) performed in response to an ob
session or according to rules that must be applied rigidly (e .g., in·n stereotyped 
fashion). Although the behaviors or acL~ arc uimcd at preventing or reducing 
distress or preventing some dreaded event or situation, they either nrc nor con
nected in a realistic manner with what they are designed to neutralize or prevent 
or are clearly excessive. At some time during the course of the disturbance, 
the patient, if an adult, recognizes that the obsessions or compulsions are ex
cessive or unreasonable; children may not make such a recognition. 

The efficacy of sertraline for the management of obsessive-compulsive dis
order has been established in several multicenter, placebo-controlled studies, 
including one study of 8 weeks' duration and 2 studies of 12 weeks' duration 
in adults and one study of 12 weeks' duration in children and adolescents 6-
17 years of age. Patients in these studies had moderate to severe obsessive
compulsive disorder with mean baseline total scores on the Yule-Brown Ob
sessive-Compulsive Scale (YBOCS) of 23- 25 in adults and 22 in children and 
adolescents (measured in the Children's Yale-Brown Obsessive-Compulsive 
Scale [CY-BOCS]). In the B-week study with flex ible dosing, adult patients 
received senraline in dosages ranging from 50-200 mg daily; the mean dosage 
for those completing the study wus 186 mg daily. Total scores on the YBOCS 
decreased by nn average of approximately 4 points in senraline-trcaled patients 
and 2 points in plllicnts receiving placebo; this difference wa~ statistically sig
nificant. 

In a fixed-dose study of I 2 weeks' duration involving senraline dosages of 
50, 100, and 200 mg daily, adult patients receiving 50 and 200 mg of the drug 
daily experienced substantially greater reductions in the YBOCS total score 
than those receiving placebo (approximately 6 to approximately 3 points, re
spectively). In a I 2-week study with flexible dosing in the range of 50-200 mg 
daily, the mean senraline dosage in adult patients completing the study was 
185 mg daily. YBOCS Iota) scores in the senraline-treated patients were re
duced by u mean of approximately 7 points, which was beucr than the mean 
reduction of approximately 4 points reponed in the placebo-treated patients. 
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In a 12-week study wilh flexible dosing, sertraline therapy was initialed a! 
dosages of 25 or 50 mg daily in children 6-12 years of age or adolescents 13-
17 years of age, respectively. Subsequent dosage was titrated according to 
individual tolemnce over the first 4 weeks to a maximum dosage of 200 mg 
daily; the mean dosage for those completing the study was 178 mg daily. The 
drug produced substantially greater reductions in scores in the Children ' s Yale
Brown Obsessive·Compulsive Scale (CY -BOCS), the National Institute of 
Mental Health Global Obsessive-Compulsive Scale (NlMH-OC), and the Clin
ical Global Jmpressions (CG!) Improvement Scale; total scores on the CY
BOCS decreased by an average of approximately 7 units in sertraline-treated 
patients and 3 units in patients receiving placebo. An analysis of these con
trolled studies for possible age- and gender-related effects on treatment out
come did not suggest any difference in eflicacy based on either the age or 
gender of the patient. 

In addition, in an uncontrolled 6-week study with fl exible dosing (50-200 
mg daily) in children or adolescents 6-17 years of age with obsessive-com
pulsive disorder or major depressiont, those with a diagnosis of obsessive
compulsive disorder had mean baseline total scores on the CY-BOCS, NIMH
OC, and CGI of about 24.9, 10.2, and 5.2, respectively. Senraline produced 
substarllial reductions in all 3 of the scales; total scores on CY-BOCS, NIMH
OC, and CGI decreased to 12.9, 6.7, and 3.4, respectively. In another uncon
trolled, 6-wcck study employing n sertraline dosage that was escalated from 
25 to 200 mg daily over 3 weeks, the drug combined with behavioral therapy 
was effective in a limited number of adolescents 13-17 years of age with 
obsessive-compulsive disorder refractory to other therapies; total scores on the 
CY-BOCS al the end of the study decrca~cd by II point~ (from 25.4 to 14.4). 

Result~ from comparative studies to date suggest sertraline and other se
lective serotonin-reuptake inhibitors {e.g., fiuoxetine, fluvoxamine, paroxetine) 
are as effective or somewhat less effective than clomipramine and more effec
tive than tricyclic antidepressants (e.g., amitriptyline, desipramine, imipramine, 
nortriptyline) in the management of obsessive-compulsive disorder. Jn a pooled 
analysis of separate short-term {10-13 weeks) studies comparing clomipra
mine, fiuoxetine, lluvoxamine, or scnralinc with placebo, clomipramine was 
calculated as being more effective (a~ determined by measures on the YBOC 
scale) than selective serotonin-reuptake inhibitors, although all drugs were su
perior to placebo. Like clomipramine, selective serotonin-reuptake inhibitors 
reduce but do not completely eliminate obsessions and compulsions. 

Many clinicians consider a selective scrotonin-reuptake inhibitor (e.g., ser
traline, paroxetine, fluoxetine, lluvoxaminc) or clomipramine to be the drugs 
of choice for the phammcologic treatment of obsessive-compulsive disorder. 
TI1e decision whether to initiate therapy with a selective serotonin-reuptake 
inhibitor or clomipramine often is made based on the adverse effect profile of 
these drugs. For example, some clinicians prefer clomipramine in patients who 
may not tolerate the adverse effect prolile of selective serotonin-reuptake in
hibitors (nausea, headache, overstimulation, sleep disturbances) while selective 
serotonin-reuptake inhibitors may be useful alternatives in patients unable to 
tolerate the adverse effects {anticholinergic effects, cardiovascular effects, se· 
dation) associated with clomipramine therapy. Consideration of individual pa
tient characteristics (age, concurrent medical conditions), pharmacokinetics of 
the drug, potential drug interactions, and cost of therapy may also influence 
clinicians when selecting between selective serotonin-reuptake inhibitors and 
clomipramine as first-line therapy in patients with obsessive-compulsive dis
order. Although not clearly established, it has been suggested that the mecha
nism of action of scrtraline and other potent serotonin-reuptake inhibitors {e.g., 
clomipramine, fluoxetine , fluvoxamine, paroxetine) used in the management of 
obsessive-compulsive disorder may be related to their serotonergic activity. 

• Panic Disorder Sertraline is used in the treatment of panic disorder 
with or without agoraphobia. Panic disorder is characterized by the occurrence 
of unexpected panic attacks and associated concern about having additional 
attacks, worry about the implications or consequences of the attacks, and/or a 
clinically important change in behavior related to the attacks. 

According to DSM-IV, panic disorder is chamctetized by recurrent unex
pected panic attacks, which consist of u discrete period of intense fear or dis
comfort in which 4 (or more) of the following symptoms develop abruptly and 
reach a peak within 10 minutes: palpitations, pounding heart, or accelerated 
heart rate; sweating; trembling or shaking; sensations of shortness of breath or 
smothering; feeling of choking; chest pain or discomfort; nausea or abdominal 
distress; feeling dizzy, unsteady, lightheaded, or faint; derealization (feelings 
of unreality) or depersonalization (being detached from oneself); fear of losing 
control; fear of dying; paresthesias (numbness or tingling sensations); and chills 
or hot flushes. 

The efficacy of sertraline for the management of panic disorder has been 
established by 3 double·blind, placebo-controlled studies in udult outpatients 
who met DSM·III-R criteria for panic disorder with or without agoraphobia. 
The first 2 studies were of 10 weeks' duration and used a flexible dosing sched
ule. Sertraline therapy was initiated in a dosage of 25 mg daily for the first 
week and then dosage was escalated to 50-200 mg daily depending on clinical 
response and tolerability. The mean sertraline dosages for completers were 131 
and 144 mg daily for the first 2 studies. Overall, these 2 studies demonstrated 
that sertraline was superior to placebo in decreasing the frequency of panic 
attacks and in improving scores on the Clinical Global Impression Seventy of 
Illness and Global Improvement Scales. The difference between sertraline and 
placebo in reduction in the number of full panic attncks per week compared 
with baseline was approximately 2 in both studies. 

The third study was a fi xed·dose study of 12 weeks' duration. Sertraline 
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was given in dosages of 50, 100, and 200 mg daily. The patients receiving 
sertraline demonstrated a substantially greater reduction in panic attack fre
quency than patients receiving placebo. However, the results of this study were 
not readily interpretable regarding a dose-response relationship for eflicacy in 
this condition. 

An analysis of these 3 controlled studies for possible age-, race-, or gender
related effects on treatment outcome did not suggest any difference in efficacy 
based on these patient characteristics. 

Panic disorder can be treated with cognitive and behavioral psychothcmpy 
and/or phammcologic therapy. There are several classes of drugs that appear 
to be effective in the pharmacologic management of panic disorder, including 
tricyclic antidepressants, MAO inhibitors (e.g., phenelzine), selective sero
tonin·reuptake inhibitors (e.g., citalopram, fluoxetine, paroxetine, sertraline), 
and benzodiazepines (e.g., alprazolam, clonazepam). When choosing among 
the available drugs, clinicians should consider their acceptance and tolerability 
by patients; their ability to reduce or eliminate panic attacks, reduce clinically 
important anxiety and disability secondary to phobic avoidance, and ameliorate 
other common comorbid conditions (such as depression); and their ability to 
prevent relapse during long-term therapy. Because of their better tolerability 
when compared with other agents (such as the tricyclic antidepressants and 
benzodiazepines), the lack of physical dependence problems commonly asso
ciated with benzodiazepines, and efficacy in panic disorder with comorbid con
ditions (e.g., depression, other anxiety disorders such as obsessive-compulsive 
disorder, alcoholism), many clinicians prefer selective serotonin-reuptake in· 
hibitors as first-line therapy in the management of panic disorder. If selective 
serotonin-reuptake inhibitor therapy is ineffective or not tolerated, usc of a 
tricyclic antidepressant or a benzodiazepine is recommended. 

Sertraline has improved chronic idiopathic urticariat associated with panic 
disorder in at least one patient, but further study is needed to determine whether 
serotonin is involved in the pathogenes is of urticaria and whether selective 
serotonin-reuptake inhibitors are effective in this condition. ·• 

• Posttraumatic Stress Disorder Sertraline is used in the treutment 
of posttraumatic stress disorder (PTSD). PTSD is an anxiety disorder that in
volves the development of certain characteristic symptoms following personal 
exposure to an extreme traumatic stressor. According to DSM-lV, PTSD re
quires exposure to a traumatic event(s) that involved actual or threatened death 
or serious injury, or threat to the physical integrity of self or others, and the 
response to the event must involve intense fear, helplessness, or horror (in 
children the response may be expressed by disorganized or agitated behavior). 
PTSD is characterized by persistent symptoms of ree.1perieaciag the trauma 
(e.g., intrusive distressing recollections of the event; recurrent distress ing 
dreams of the event; acting or feeling as if the event were recurring including 
illusions, hallucinations, or flashbacks; intense distress at exposure to internal 
or external cues that symbolize or resemble an aspect of the event; physiologic 
reactivity on exposure to internal or external cues that symbolize or resemble 
an aspect of the event), persistent ai'Oidance of stimuli associated with the 
trauma and numbing of general responsiveness (e.g., efforts to avoid thoughts, 
feelings, or conversations related to the event; efforts to avoid activities, places, 
or people that arouse recollections of the event; inability to recall an important 
aspect of the event; markedly diminished interest or participation in significant 
activities; feeling of detachment or estrangement from others; restricted emo
tions and/or range of affect not present before the event; sense of a foreshort
ened future), and persistent symptoms of increased arousal (e.g., difficulty 
sleeping; irritability/outbursts of anger; difficulty concentrating; hypcrvigil
ance; exaggerated startle response). According to DSM-JV, a PTSD diagnosis 
requires the presence of I or more symptoms of reexperiencing, 3 or more 
symptoms of avoidance, and 2 or more symptoms of increased arousal, all of 
which must be present for at least one month and cause clinically important 
distress or impairment in social, occupational, or other important areas of func· 
tioning. PTSD, like other anxiety disorders, rarely occurs alone, and patients 
with PTSD often present with comorbid disorders (e.g., major depressive dis
order, substance abuse disorders, panic disorder, generalized anxiety disorders, 
obsessive-compulsive disorder, social phobia); it is unknown whether these 
comorbid disorders precede or follow the onset of PTSD. 

Psychotherapy alone or in combination with pharmacotherapy generally is 
considered the treatment of choice for PTSD. Pharmacologic therapy may be 
indicated in addition to psychotherapy for initial treatment of PTSD in patients 
who have comorbid disorders (e.g., major depressive disorder, bipolar disorder, 
other anxiety disorders) and also may be indicated in those who do not respond 
to initial treatment with psychotherapy alone. If pharmacothempy is indicated 
in patients with PTSD, selective serotonin-reuptake inhibitors (e.g., scrtraline, 
lluoxetine, paroxctine) usually arc considered the drugs of choice (except in 
patients with bipolar disorder who require treatment with mood stabilizing 
agents). 

The efficacy of sertraline for the management of PTSD has been established 
in 2 placebo·controlled studies of 12 weeks' duration in adult outpatients (76% 
women) who met DSM-III-R criteria for chronic PTSD (durJtion of symptoms 
3 months or longer). The mean duration of PTSD for these patients was ap
proximately I 2 years and 44% of patients had secondary depressive disorders. 
Sertraline therapy was initiated at a dosage of 25 mg daily for the first week 
and then dosage was escalated (using a flexible dosage schedule) to 50-200 
mg daily based on clinical response and tolerability. The mean scnraline dosage 
for patients who completed studies I and 2 was 146 mg and 15 I mg daily, 
respectively. Overall, these 2 studies showed that sertraline was superior to 
placebo in improving scores on the Clinician-Administered PTSD Scale Part 2 
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total severity scale (a measure of the intensity and frequency of all 3 PTSD 
diagnostic symptom clusters [reexperiencing/intrusion, avoidance/numbing, 
and hyperarousal)), Impact of Event Scale (a patient rated measurement of the 
intrusion and avoidance symptoms), and the Clinical Global Impressions Se
\'crity of Illness and Global Improvement Scales. 

However, in 2 additional placebo-controlled studies of similar design and 
duration, the difference in response to treatment on key assessment scales be
tween patients receiving scrtraline and those receiving placebo was not statis
tically significant. In one study of mostly female patients who met the DSM
lii-R criteria for PTSD related to sexual/physical tr.tuma, those receiving 
placebo experienced substantially greater improvement on the Impact of Event 
Scale than those receiving sertraline therapy. Although this study enrolled a 
hil!her proportion of patients with comorbid anxiety disorders and a higher 
proportion of patients receiving placebo with a successful response to previous 
psychotropic therapies than the studies demonstrating efficacy of the drug, it 
is unknown whether these factors alone account for the high placebo response 
in the study. 

Efficacy of sertraline for the management of PTSD related to war or combat 
was evaluated in a study involving primarily white men in a VA medical center 
outpatient setting (mean duration of PTSD approximately 18 years). At the end 
of this study, patients receiving scrtraline did not diiTer from those receiving 
placebo on any of the key efficacy assessment scales (e.g., Clinician-Admin
istered PTSD scale, Davidson Self-Rating Trauma scale, Impact of Event 
Scale). In addition, the mean change from baseline for both treatment groups 
in this study was of a lesser magnitude than those of patients receiving placebo 
in the other reported studies. The lack of response to sertraline treatment in 
these combat veterans is consistent with controlled studies evaluating other 
selective serotonin-reuptake inhibitors (e.g., nuoxetine, brofaromine [not com
nn:rcially available in the USJ) in Vietnam veterans with PTSD. Some ex pen s 
suggest that patients with combat- or war-rel;tted PTSD may be less responsive 
to treatment than patients with PTSD related to other traumatic events (e.g., 
sexual assault, accidents, natural disasters) because of some factor inherent in 
combat- or war-related trauma. However, other experts suggest that the poor 
treatment response in studies evaluating usc in veter.tns may be the result of 
sampling error since veterans receiving treatment at VA hospitals may consti
tute a self-selected group of patients with chronic PTSD who have multiple 
impaimtents (comorbid disorders, substance abuse) that make them less re
sponsive to treatment. 

Sine~ PTSD is a more common disorder in women than men, Jhc majority 
(76%) of patients in reported studies were women. A retrospective analysis of 
pooled data has shown a substantial difference between scrtralinc and placebo 
on key eflicacy assessment scales (e.g., Clinician-Administered PTSD scale, 
Impact of Event Scale, Clinical Global Impressions Severity of TJlness Scale) 
in women (regardless of a baseline diagnosis of comorbid depress ion), but 
essentially no effect in the limited number of men studied. The clinical impor
tance of this apparent gender effect is unknown; however, only limited data 
are available to date regarding usc of selective serotonin-reuptake inhibitors in 
men who have PTSD related to noncombat-related trauma (e.g., sexual assault, 
accidents, natural disasters). There are insuflicient data to date to determine 
whether race or age has any effect on the efficacy of sertmline in the manage
ment of PTSD. 

• Premenstrual Dysphoric Disorder Sertraline is used in the treat
ment of premenstrual dysphoric disorder (previously late luteal phase dysphoric 
disorder). DSM-rv criteria for premenstrual dysphoric disorder (PMDD) re
quires thm in most menstrual cycles of the previou.~ year at least 5 of the 
following II symptoms must have been present for most of the time during 
the last week of the luteal phase (with at leas t one of the symptoms being one 
of the lir,t -!listed): marked depressed mood, feelings of hopelessness, or self
deprecating thoughts; marked anxiety, tension, feelings of being "keyed up" or 
on "edge"; marked affective lability (e.g., feeling suddenly sad or tearfu l or 
increased sensitivity to rejection); persistent and marked anger or irritability or 
increased interpersonal conflicts; decreased interest in usual activities (e.g., 
work, school, friends , hobbies); a subjective sense of difliculty in concentrating; 
lethargy, easy fatigability, or marked lack of energy; marked change in appetite, 
oyercating, or specific food cravings; hypersomnia or insomnia; a subjective 
sense of being overwhelmed or out of control; and other physical symptoms, 
such as breast tenderness or swelling, headaches, joint or muscle pain, or a 
sensation of "bloating" or weight gain. Such symptoms should begin to remit 
within a few days of the onset of menses (follicular phase) and arc always 
absent in the week following menses. The presence of this cyclical pattern of 
symptoms must be confirmed by at least 2 consecutive months of prospective 
daily symptom ratings. PMDD should be distinguished from the more common 
premenstrual syndrome (PMS) by prospective daily ratings and the strict cri
teria listed above. 

The efficacy of sertraline for the management of PMDD has been estab
lished in 2 randomized, placebo-controlled studies over 3 menstrual cycles in 
adult women who met DSM-III-R or DSM-IV criteria for PMDD. In these 
studies, fl exible dosages (range: 50--150 mg daily) of sertraline administered 
continuously throughout the menstrual cycle or during the luteal phase only 
(i.e., for 2 weeks prior to the onset of menses) were shown to be substantially 
more effective than placebo in improving scores from baseline on the Daily 
Record of Severity of Problems (DRSP), the Clinical Global Impression of 
Severity of Illness (CGI-S) and Improvement (COI-l), and/or the Hamilton 
Depression Rating Scales (HAMD-17). The mean dosage of sertraline in pa-
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tients completing these trials was 102 or 74 mg daily for those receiving con
tinuous or luteal-phase dosing of the drug, respectively. 

When given in a flexible dosage of 50-150 mg daily in a separate double
blind, placebo-controlled s tudy, sertraline was substantially better than placebo 
in improving symptoms (depressive symptoms, physical symptoms, anger/ir
ritability) and functional impairment associated with this disorder. The bene
ficial effect of the drug was apparent by the first treatment cycle. In an open 
study comparing sertraline and desipramine in the treatment of premenstrual 
dysphoric disorder, sertraline and possibly desipramine were found to be ef
fective; however, sertraline was bellcr tolerated than desipramine. Additional 
controlled studies are needed to determine whether the efficacy of the drug is 
sustained during longer-term, maintenance therapy in women with this condi
tion. In addition, eflicacy of sertraline used in conjunction with oral contracep
tives for the treatment of PMDD has not been determined since patients re
ceiving or.tl contraceptives were excluded from most clinical studies to date. 

• Social Phobia Scrtraline is used in the treatment of social phobia (so
cial anxiety disorder). According to DSM-IV, social phobia is characterized by 
a marked and persistent fear of one or more social or performance situations 
in which the person is exposed to unfamiliar people or to possible scrutiny by 
others. Exposure to the feared situation almost invariably provokes anxiety, 
which may approach the intensity of a panic anack. The feared situations ure 
avoided or endured with intense anxiety or distress. The avoidance, fear, or 
anxious anticipation of encountering the social or performance situation inter
feres significantly with the person's daily routine, occupational or academic 
functioning, or social activities or relationships, or there is marked distress 
about having the phobias. Lesser degrees of performance anxiety or shyness 
generally do not require psychotherapy or pharmacologic treatmenL 

The efficacy of sertralinc in the treatment of social phobia has been estab
lished in 2 multicenter, placebo-controlled studies in adult outpatients who met 
DSM-JV criteria for social phobia. In one study of 12 weeks' duration, 47% 
of patients receiving flexible dosages of scrtralinc (50-200 mg daily; mean 
dosage of 144 mg daily) were characterized as responders (defined as a score 
of I or 2 on the Clinical Global Impressions [CGJ] Global Improvement Scale) 
compared with 26% of those receiving placebo (intent-to-treat analysis). Ser
traline also was found to be superior to placebo on the Liebowitz Social Anxiety 
Scale (LSAS), a 24-item clinician administered measure of fear, anxiety, and 
avoidance of social and performance situation, and on most secondary efficacy 
measures, including the Duke Brief Social Phobia Scale (BSPS) total score, 
fear and avoidance subscales of BSPS, and fear/anxiety and avoidance subs
cafes of LSAS. These results were similar to those seen in a llexible-dose study 
of 20 weeks' duration, in wh ich a score of I ("very much improved") or 2 
("much improved") on the CGI G lobal Improvement Scale was anained by the 
end of the treatment period by 53 or 29% of patients receiving scnraline (50-
200 mg daily; mean dosage of 147 mg daily) or placebo, respectively (intent
to-treat analysis) . Sixty-five patients in this study subsequently were enrolled 
in a separate controlled study, including 50 patients who had responded to 
scrtraline in the initial study and then were randomized to receive either con
tinued treatment with sertraline or placebo in the subsequent study and 15 
patients who had responded to placebo in the initial study and continued to 
receive placebo in the subsequent study. Based on an intent-to-treat analysis, 
4% of patients who continued treatment with sertraline, 36% of patients ran
domized to receive placebo, and 27% of those who continued treatment with 
placebo relapsed (defined as an increase of 2 or more points from baseline in 
the CGJ Se\·erity of Illness score or discontinuance of the study drug because 
of lack of efficacy) at the end of the 24-weck treatment period. Similar to results 
of pivotal, short-term clinical studies, scrtraline also wa~ shown to be substan
tially more effective than placebo on the CGJ Severity of Illness Scale, Marks 
Fear Questionnaire (MFQ) Social Phobia subscalc. and BSPS total score. 

Subgroup' analysis of short-tenn, controlled studies in adult outpatients with 
social anxiety disorder did not reveal any evidence of gender-related differ
ences in treatment outcome. There was insuflicient infonnation to determine 
the effect of race or age on treatment outcome. Safety and efficacy of sertraline 
for the treatment of social phobia in children or adolescents have not been 
established to date. 

• Premature Ejacqlation Like some other scrotonin-reuptake inhibi
tors, scrtraline has been used with some success in the treatment of premature 
cjaculationt. In a placebo-controlled study, sertraline produced substantial im
provements compared with placebo in time to ejaculation, number of successful 
attempts at intercourse, and incidence of ejaculation during foreplay, as well 
as overall clinical judgment of improvement. In addition, the drug was well 
tolerated in most patients. A trial with drug therapy may be particularly useful 
in patients who fai l or refuse behavioml or psychotherapeutic treatment or when 
partners arc unwilling to cooperate with such therapy. 

• Other Uses Sertraline has been used in a limited number of patients 
with various types of hcadachct with variable results; however, its use in this 
condition may be limited by frequent adverse effects. 

Dosage and Administration 
• Administration Sertraline is administered orally. The drug usually is 
administered once daily in the morning or evening. The extent of GT absorption 
of sertraline reponedly may be increased slightly, the peak concentrJtion in
creased by about 25%, and the time to peak concentration after a dose decreased 
from about 8 to 5.5 hours when the drug is administered with food, but such 
changes do not appear to be clinically imponant. 
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When sertraline hydrochloride concentrate for oral solution (Zolofr") is 
used, doses of the drug should be measured carefully using the calibrated drop
per provided by the manufacturer. The appropriate dose of the oral solution 
should be diluted in 120 mL of water, ginger ale, lemon/lime soda, lemonade, 
or orange juice before administration. The diluted solution containing sertraline 
hydrochloride should be mixed and administered immediately and should not 
be allowed to stand before administration. A slight haze may occasionally 
appear in the diluted oral solution, but the manufacturer states that this is nor
mal. 

• Dosage Dosage of sertraline hydrochloride is expressed in terms of 
sertraline. 

Abrupt discontinuance of sertraline therapy should be avoided because of 
the potential for withdrawal reactions. (Sec Chronic Toxicity.} In addition, 
patients may experience a worsening of psychiatric s tatus when the drug is 
discontinued abruptly. Therefore, it is recommended that dosage be tapered 
gradually (e.g., over a period of several weeks) and the patient monitored care
fully when sertraline therapy is discontinued. 

Clinical experience regarding the optimal timing of switching from other 
antidepressants to sertraline therapy is limited. Therefore, the manufacturers 
recommend that care and prudent medical judgment be exercised when switch
ing from other antidepressants to sertraline, particularly from long-acting 
agents (such us Huoxetine). Because some adverse reactions resembling sero· 
tonin syndrome have developed when Huoxctinc therapy was discontinued 
abruptly and sertraline therapy was .initiated immediately afterward, a washout 
period appears to be advisable when transferring a patient from fluoxetine to 
sertraline therapy. Howe ver, the appropriate duration of the washout period 
when switching from one selective scrotonin-reuptake blocker to another has 
not been clearly established. Pending further experience in patients being trans
ferred from thempy with another antidepressant to sertraline, it generally is 
recommended that the previous antidepressant be discontinued according to the 
recommended guidelines for the specific antidepressant prior to initiation of 
sertraline therapy. (Sec Drug Interactions: Drugs Associated with Serotonin 
Syndrome and see Drug Interactions: Tricyclic and Other Antidepressants.) 

Patients receiving sertraline should be monitored for possible worsening of 
depression, suicidality, or unusual changes in behavior, especially at the be
ginning of therapy or during periods of dosage adjustment. (Sec Cautions: 
Precautions and Contraindications.) 

Tile manufacturers recommend that an interval of at least 2 weeks elapse 
when switching a patient from a monoamine oxidase (MAO} inhibitor to ser
traline or when switching from sertraline to an MAO inhibitor. (See Drug 
Interactions: Drugs Associated with Serotonin Syndrome.) 

Major Depressive Disorder For the management of major depressive 
disorder in adults, the recommended initial dosage of sertraline is 50-I 00 mg 
once daily. If no clinical improvement is apparent, dosage may be increased at 
intervals of not less than I week up to a maximum of 200 mg daily. Clinical 
experience with the drug to date suggests that many patients will respond to 
50-100 mg of the drug once daily. While a relationship between dose and 
antidepressant effect has not been established, efficacy of the drug was dem
onstrated in clinical trials employing 50-200 mg daily. 

While the optimum duration of sertraline therapy has not been established, 
many experts stmc that acute depressive episodes require several months or 
longer of sustained antidepressant therapy. In addition, some clinicians rec
ommend that Iong·term antidepressant therapy be considered in certain patients 
at risk for recurrence of depressive episodes (such as those with highly recurrent 
unipolar depression). Whether the dose of sertraline required to induce remis
sion is identical to the dose needed to maintain and/or sustain euthymia is 
unknown. Systematic evaluation of sertraline has shown that its antidepressant 
efficacy is maintained for periods of up to I year in patients receiving 50-200 
mg daily (mean dose of 70 mg daily). The usefulness of the drug in patients 
receiving prolonged therapy should be reevaluated periodically. 

Obsessive-Compulsive Disorder For the management of obsessive
compulsive disorder in adults and adolescents 13- 17 years of age, the recom
mended initial dosage of scrtraline is 50 mg once daily. In children 6-12 years 
of age, the recommended initial dosage of sertraline is 25 mg once daily. If no 
clinical improvement is apparent, dosage may be increased at intervals of not 
less than I week up to a maximum of 200 mg daily. However, it should be 
considered that children usually have a lower body weight than adults and 
particular care should be taken to avoid excessive dosage in children. While a 
relationship between dose and efficacy in obsessive-compulsive disorder has 
not been established, efficacy of the drug was demonstrated in clinical trials 
employing 50-200 mg daily in adults and 25-200 mg daily in children and 
adolescents. 

While the optimum duration of sertraline therapy required to prevent re
currence of obsessive-compulsive symptoms has not been es tablished to date, 
the manufacturer and many experts state that this disorder is chronic and re
quires several months or longer of sustained therapy. Whether the dose of 
sertraline required to induce remission is identical to the dose needed to main
tain and/or sustain remission in patients with this disorder is unknown. System
atic evaluation of scrtraline has shown that il~ efficacy in the management of 
obsessive·compulsive disorder is maintained for periods of up to 28 weeks in 
patients receiving 50-200 mg daily. The usefulness of the drug in patients 
receiving prolonged therapy should be reevaluated periodically. 

Panic Disorder For the management of panic disorder in adults, the 
recommended initial dosage of sertraline is 25 mg once daily. After I week, 
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the dosage should be increased to 50 mg once daily. If no clinical improvement 
is apparent, dosage may then be increased at intervals of not less than I week 
up to a maximum of 200 mg daily. 

While the optimum duration of sertraline therapy required to prevent re
currence of panic disorder has not been es tablished to date, the manufacturer 
and many experts state thut this disorder is chronic and requires several months 
or longer of sustained therapy. Whether the dose of sertraline required to induce 
remission is identical to the dose needed to maintain and/or sustain remission 
in patients with this disorder is unknown. Systematic evaluation of sertraline 
has shown that its efficacy in the management of panic disorder is maintained 
for periods of up to 28 weeks in patients receiving 50-200 mg daily. llte 
usefulness of the drug in patients receiving prolonged therapy should be re
evaluated periodically. 

Posttraumatic Stress Disorder For the m<magement of posttraumatic 
stress disorder (PTSD} in adults, the recommended initial dosage of scrtraline 
is 25 mg once daily. After I week, dosage should be increased to 50 mg once 
daily. If no clinical improvement is apparent, dosage may then be increased m 
intervals of not less than I week up to a maximum of 200 mg daily. 

While the optimum duration of sertralinc therapy required to prevent re
currence of PTS D has not been established to date, this disorder is chronic and 
it is reasonable to continue therapy in responding patients. Whether the dose 
of sertraline required to induce remission is identical to the dose needed to 
maintain and/or sustain remission in patients with this disorder is unknown. 
Systematic evaluation of sertraline has shown that its efficacy in the manage
ment of posttraumatic stress disorder is maintained for periods of up to 28 
weeks in patients receiving 50-200 mg daily. The usefulness of the drug in 
patients receiving prolonged therapy should be reevaluated periodically. 

Premenstrual Dysphoric Disorder For the treatment of premen-
strual dysphoric disorder (previously late luteal-phase dysphoric disorder), the 
recommended initial dosage of sertralinc is 50 mg daily given continuously 
throughout the menstrual cycle or given during the luteal·phase only (i.e., start
ing 2 weeks prior to the anticipated onset of menstruation and continuing 
through the first full day of menses). If no clinical improvement is apparent, 
dosage may be increased in 50·mg increments at the onset of each new men
strual cycle up to a maximum of 150 mg daily when administered continuously 
or 100 mg daily when administered during the luteal-phase only. If a dosage 
of 100 mg daily has been established with luteal phase dosing, dosages should 
be increased gradually over the first 3 days of each luteal phase dosing period. 
While a relationship between dose and effect in premenstrual dysphoric dis
order (PMDD) has not been established, efficacy of the drug was demonstrated 
in clinical trials employing 50-150 mg daily. 

The optimum duration of scrtraline therapy required to treat PMDD has 
not been established to date. The manufacturer states that the efficacy of ser
traline therapy beyond 3 menstrual cycles has not been demonstrated in con
trolled studies. However, because women commonly report that symptoms of 
PMDD worsen with age until relieved by the onset of menopause, the manu· 
facturcr recommends that long·term sertraline therapy be considered in re · 
sponding women. Dosage adjustments, which may include transfers between 
dosing regimens (e.g., continuous versus luteal phase dosing) . may be needed 
to maintain the patient on the lowest effective dosage, and patients should be 
periodically reassessed to determine the need for continued treatment. 

Social Phobia For the management of social phobia in adult~. the rec
ommended initial dosage of scrtraline is 25 mg once daily. After I week, the 
dosage should be increased to 50 mg once daily. If no clinical improvement is 
apparent, dosage may then be increased at intervals of not less than I week up 
to a maximum of 200 mg daily. 

While the optimum duration of sertraline thempy required to prevent re
currence of social phobia symptoms has not been es tablished to date, the man
ufacturer states that this disorder is chronic and requires several months or 
longer of sustained therapy. Whether the dose of sertmlinc required to induce 
remission is identical to the dose needed to maintain and/or sustain remission 
in patient~ with this disorder is unknown. Systematic evaluation of sertmline 
has shown that its efficacy in the management of social phobia is maintained 
for periods of up to 24 weeks following 20 weeks of therapy at dosages of 50-
200 mg daily. Dosages should be adjusted so that the patient is maintained on 
the lowest effective dosage, and patients should be reassessed periodically to 
determine the need for continued therapy. 

Premature Ejaculation For the management of premature ejacula
tiont, sertraline has been given in a dosage of 25- 50 mg daily. Alternatively, 
patients have taken sertraline on an "as needed" basis using doses of 25-50 
mg daily. 

• Dosage in Renal and Hepatic Impairment The manufacturers 
state that, based on the pharmacokinetics of sertraline, there is no need for 
dosage adjustment in patients with renal impairment. Because sehraline does 
not appear to be removed substantially by dialysis, supplemental doses of the 
drug probably are unnecessary after dialysis. 

Because scrtraline is metabolized extensively by the liver, hepatic impair
ment can affect the elimination of the drug. (Sec Pharmacokinetics: Elimina· 
tion.) Therefore, the manufacturers recommend that scrtmlinc be administered 
with caution and in a reduced dosage or less frequently in patients with hepatic 
impairment. 

• Treatment of Pregnant Women during the Third Trimester 
Because some neonates exposed to sertraline and other selective serotonin-
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reuptake inhibitors or selective serotonin- and norepinephrine-reuptake inhib· 
itors (SNRls) late in the third trimester of pregnancy have developed severe 
complications, consideration may be given to cautiously tapering sertralinc 
therapy in the third trimester prior to delivery if the drug is administered during 
pregnancy. (See Pregnancy, under Cautions: Pregnancy, Fertility, and Lacta· 
tion.) 

Cautions 
The adverse effect profil e of sertraline is similar to that of other selective 

serownin-reuptake inhibitors (e.g., citalopram, escitalopram, fluoxctine, parox
etine). Because sertra line is a highly selective serotonin-rcuptake inhibitor with 
lit!le or no effect on other neurolransmiuers, the incidence of some adverse 
effects commonly associated with tricyclic antidepressants, such as anticholin
ergic e ffects (dry mouth, constipation), adverse cardiovascular effects, drows
iness, and weight gain, is lower in patients receiving senraline. However, cer
tain adverse GJ (e.g., nausea, diarrhea, anorexia) and nervous sys tem (e.g .. 
tremor, insomnia) effects appear to occur more frequently with senralinc and 
other selective serotonin-reuptake inhibitors than with tricyclic antidepressants. 

Overall, the adverse effect profile of sertraline in adults with depression, 
obsessive-compulsive disorder, or panic disorder appears to be similar. In con
trolled studies, the most common adverse effects occurring more frequently in 
adults receiving sertraline than in those receiving placebo included G I effects 
such as nausea, diarrhea or loose stools, dyspepsia, and dry mouth; nervous 
system effects such as somnolence. dizziness, insomnia, and tremor; sexual 
dysfunction in males (principally ejaculatory delay); and sweating. Discontin
uance -of scrtraline therapy was required in about IS% of a dulL~ in clinical 
trials, principally because of adverse psychiatric (e.g .. somnolence, insomnia, 
agitation, tremor), other nervous system (e.g., dizziness, headache), GI (e.g .• 
nau~ea, diarrhea or loose stools, anorexia), or male sexual dysfunction (e.g .. 
ejaculatory delay) effects or because of fatigue. 

• Nervous System Effects Headache is the most common adverse ner
vous system effect of senralinc, occurring in approKimately 26% of patients 
receiving the drug in controlled clinical trials; headache occurred in 23% of 
those receiving placebo in these trials. Somnolence or drowsiness occurred in 
nbout 14% of patients receiving scrtralinc in controlled clinical trials. Headache 
or somnolence each required discontinuance of therapy in about 2% of patients. 
Fatigue has been reported in approximately 12% of patients receiving the dmg 
in clinical trials and required discontinuance of thcrJpy in about I% of patients; 
this effect was reported in 8% of those receiving placebo in these trials. 

Dizziness occurred in about I 3% of patients receiving scrtralinc in con
trolled clinical trials and required discontinuance of therapy in less than I % of 
patients. Insomnia occurred in about 22% of patients receiving the drug in 
controlled clinical trials. However, because insomnia is a symptom also asso
ciated with depress ion, re lief of insomnia and improvement in sleep patterns 
may occur when clinical improvement in depression becomes upparent during 
antidepressant therapy. In clinical trials, ubout 2% of patients discontinued 
sen raline because of insomnia. 

Tremor occurred in about 9%, nervousness in about 6%, anxiety (which 
occasionally may be severe [e.g., punic]) in about 4%, paresthesia in about 3%, 
and agitation in about 6% of patients receiving sertra line in controlled clinical 
trials. Tremor, agitation, and nervousness resulted in discontinuance of sertra· 
line in about I% of patients while anxiety resulted in discontinuance in less 
than I% of patients in clinical trials. Agitation and anxiety may subside with 
continued therapy. Hypoesthesia, hypertonia, or malaise occurred in at least 
I% of patients receiving sertraline in clinical trials. Impaired concentration, 
dystonia, or twitching occurred in approximately 0.1 - 1% of paticnLs receiving 
sertraline, a lthough these adverse effects hnve not been definite ly attributed to 
the drug. 

The incidence of seizures during scrtralinc therapy appears to be s imilar to 
or less than that observed during therapy with most other currently available 
antidepressants. Seizures occurred in less than 0.1% of patients receiving scr
traline in clinical trials. (See Cautions: Precautions and Contraindications.) 

Hypomania and mania have been reponed in approximately 0.4% of pa· 
tients receiving sertralinc in controlled c linical trial s, which is similar to the 
incidence reported in patients receiving active control agents (i.e., o ther anti
depressants). In at least 2 patients, hypomanic symptoms occurred after they 
were receiving sertra line 200 mg daily for approximately 9 weeks. In both 
patients, the adverse reaction was obviated by a reduction in sertraline dosage. 
(See Cautions: Precautions and Contmindications.) Such reactions have oc
curred in pntients receiving other antidepressant agents and may be caused by 
antidepressant-induced functional increases in catecholamine activity within 
the CNS, resulting in a "switch" from depressive to manic behavior. There is 
some evidence that patients with bipolar disorder may be more like ly to ex
perience antidepressant-induced hypomanic or manic reactions than patients 
without evidence of this disorder. In addition, limited evidence suggests that 
such reactions may occur more frequently in bipolar depressed patients rcceiv· 
ing tricyclics and tetracyclics (e.g .. maprotilinc, mianserin [not commercially 
available in the US]) than in those receiving selective serotonin-reuptake in
hibitors (e.g .• citalopram, cscitalopmm, fluoxetine, paroxctine, sertralinc). 
However, furthe r s tudies arc needed to confirm these findings: 

Asthenia has been reported in at least I % of patients receiving scnralinc; 
however, a causal relationship to the dm g has not been established. Confusion, 
migraine, abnormal coordination, abnom1al gait, hyperesthesia, ataxia, deper
sonalization, hallucinations, hyperkinesia, hypokinesia, nystagmus, vertigo, ab· 
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normal dreams, aggressive reaction, amnesia, apathy, paroniria, delusion, de
pression or aggravated depression, emotional lability, euphoria, abnormal 
thinking, or paranoid reaction have been reported in 0.1-1 % of patients re
ceiving the dmg, although these adverse effects have not been definitely at
tributed to sertralinc. 

Adverse nervous system effects reponed in less than 0.1% of patients re
ceiving sertralinc include dysphoria, choreoathetosis, dyskinesia, coma, dys
phonia, hyporeflexia, hypotonia, ptosis, somnambulism, and illus ion; these ef
fects have not been definitely anributcd to the drug. Although a causal 
relationship has not been established, psychosis, extrapyramidal symptoms, 
oculogyric crisis, serotonin syndrome, and neuroleptic malignant syndrome 
(NMS)-like events also have been r~poned during postmarketing surveillance 
of scnraline. In some cases, features of serotonin syndrome have resembled 
those associated with NMS, which may occur in patients receiving phenothi
azincs or other antipsychotic agents. (See Drug Interactions: Dmgs Associated 
with Serotonin Syndrome.) 

A withdrawal syndrome, which also has not been definite ly anributed to 
the drug, has been reported in less thao 0. I % of sertraline-treated patienL~. 
Fatigue, severe abdominal cramping, memory impairment, and influenza-like 
symptoms were reported :! days following the abrupt discontinuance of senra
line in one patient; when sertraline was restarted, the symptoms rcmincd. Elec· 
tric shock-like sensations occurred in another patient I day after the last ad
minis tered dose of sertraline; these sensations became less intense and 
eventually disappeared,l3 weeks after scrtralinc therapy was discontinued. (See 
Chronic Toxicity.) Forgetfulness, panic anacks , and unspecified pain also have 
been reponed mrely, although a causal relationship to sertraline has not been 
estublishcd. Sertmline also has been reponed to precipitate or exacerbate "flash
backs" in patients who previously had used lysergic acid diethylamide (LSD). 

Extrapyramidal reactions, including akathisia, stunering (which may be a 
speech manifestation of akathisia), bilateral jaw stiffness , and torticollis, have 
been reported rarely with scrtraline usc, and such reactions appear to be a class 
effect of selective serotonin-reuptake inhibitors and dose related. Reactions 
occurring early during therapy with these drugs may be secondary to preex
is ting parkinsonian syndrome and/or concomitant therapy. 

Suicidality Suicidal ideation has been reported in less than 0.1 % of 
adults receiving scnraline. The US Food and Drug Administration (FDA) has 
dete rmined that antidepressants increase the risk of suicidal thinking and bc
h:IVior (suicidality) in children, adolescents, and young adults (18-24 years of 
age) with major depressive disorder and other psychiatric disorders. (See Sui
cidality, under Cautions: Nervous System Effects, in Paroxctinc 28: 16.04.:!0.) 
Patients, therefore, should be appropriately monitored and closely observed for 
clinical worsening, suicidality, and unusual changes in behavior, panicularly 
during initiation of scnralinc therapy (i.e., the fi rst few months) and during 
periods of dosage adjustments. (Sec Cautions: Precautions :md Cor.llraindica
tions and Cautions: Pediatric Precautions.) 

• GI Effects Like other selective scrotonin-reuptake inhibitors (e.g., ci· 
taloprom, escitulopram, fluoxetine, fluvoxamine, paroxetine), senraline thcmpy 
is associated with a relative ly high incidence of GI disturbances, principally 
nausea, dry mouth, and diarrhea/loose stools. The most frequent adverse effect 
associated with sertraline therapy is nausea, which occurred in about 28% of 
patients receiving the dmg in controlled clinical trials. In clinical trials , nausea 
required discontinuance of scrtraline in about 4% of patients. In geneml, the 
incidence of nausea associated with selective serotonin-reuptakc inhibitors ap
pears to be higher when therapy is initiated with high doses but decreases as 
the rapy with these drugs is continued. While the mcchanism(s) of scnraline
induccd GJ effecL~ has not been fully e lucidated, they appear to arise at least 
in pan because of increased scrotoncrgic activity in the GI tract (which may 
result in stimulation of small intestine motility and inhibition of ga~tric and 
large intes tine motility) and possibly because of the drug's effect on central 
scrotonergic type 3 (5-HT 1) receptors . 

Diarrhea or loose stools occurred in about 20%, tlry mouth in about 15%, 
constipation in about 7%, dyspeps ia in about 8%, or anorexia in about 6% of 
patients receiving senralinc in controlled clinical tria ls. Other adverse GI ef
fects associated with sertraline therapy include vomiting which occurred in 
about 4% and flatulence which occurred in about 3% of patients receiving the 
drug in controlled clinical trials. Abdominal pain was reported in approximately 
2% and tas te perversion in about 1% of patients receiving sertralinc. In clinical 
trials, diarrhea or loose stools required discontinuance of sertraline in about 
3% of patients and dry mouth required discontinuance of therapy in about I c;o 
of putients. 

Epidemiologic case-control and cohort design studies have suggested that 
selective serotonin-reuptake inhibitors may increase the risk o f upper GI bleed
ing. Although the precise mechanism for this increased. risk remains to be 
clearly established, serotonin re lease by platelets is known to play an important 
role in hemostasis, and selective serotonin-reuptakc inhibitors decrea~e sero
tonin uptake from the blood by platelets thereby decreasing the amount of 
serotonin in platelets. In addition, concurrent use of aspirin or other nonste
roidal anti-inflammatory drugs was found to substantially increase the risk of 
GI bleeding in patients receiving selective serotonin-rcuptakc inhibitors in 2 of 
these studies. Although these s tudies focused on upper GI bleeding, there is 
some evidence suggesting that bleeding at other sites may be similarly poten
tiated. Further clinical studies arc needed to determine the clinical importance 
of these findings. (See Cautions: Hematologic Effects, and sec also Drug In
teractions: Drugs Affecting Hemostasis.) 
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Although a causal relationship to sertr.tline has not been established, dys
phagia, esophagitis, aggravation of dental caries, gastroenteritis, eructation, and 
increased salivation have been reported in 0.1-1% of patients receiving the 
drug. Aphthous stomatitis, ulcerative stomatitis, stomatitis, tongue ulceration 
or edema, glossitis, diverticulitis, gastritis, hemorrhagic peptic ulcer, rectal 
hemorrhage, colitis, proctitis, fecal incontinence, melena, or tenesmus has been 
reponed in less than 0.1% of patients receiving sertrnline; however, these ad
verse effects have not been definite ly attributed to the drug. Pancreatitis also 
has been rejX>rted rarely in association with sertraline; however, a causal re
lationship to the drug has not been clearly established. 

Although a causal relationship has not been established, nocturnal bruxism 
(clenching and/or grinding of the teeth during sleep) has developed within 2-
4 weeks following initiation of sertraline or fluoxetine therapy in several pa
tients. The bruxism remitted upon reduction in dosage of the serotonin-rcuptake 
inhibitor and/or the addition of buspirone therapy. 

Speech blockage also has been reponed in at least one sertraline-treated 
patient. 

• Dermatologic and Sensitivity Reactions Sweating occurred in 
about 7% of patients receiving sertraline in controlled clinical trials. 

Rash, which may be erythematous, follicular, maculopapular, or pustular, 
has been reported in about 3% of patients receiving sertraline in controlled 
clinical trials. Adverse dermatologic effects reponed in 0.1-1 % of patients 
receiving senraline in controlled clinical trials include acne, alopecia, dry skin, 
urticaria, pruritus, and photosensitivity reaction (which may be severe); how
ever, these adverse effects have not been definitely altributed to senraline. 
Bullous eruption, eczema, contact dermatitis, skin discoloration, and hypertri
chosis have been reponed in less than 0.1 % of patients receiving the drug, 
although a causal relationship to senraline has not been established. Allergy, 
allergic reaction, and angioedema also have been reponed rarely. 

Other dermatologic and sensitivity events, which can be severe and poten
tially may be fatal, reponed during the postmarketing surveillance of senraline 
have included anaphylactoid reaction, angioedema, Stevens-Johnson syn
drome, erythema multiforme, and vasculitis. 

• Metabolic Effects Thirst has been reported in 0.1 -1% of patients re
ceiving senraline in controlled clinical trials. 

Weight loss occurred in 0.1- 1% of patients receiving senraline. In con
trolled clinical trials, patients lost an average of about 0.45~.9 kg while re
ceiving sertraline. Rarely, weight loss has required discontinuance of therapy. 
Like fluoxe tine, scrtraline exhibits anorexigenic activity and can cause ano
rex ia, which may be more pronounced in overweight patients and those with 
carbohydrate craving. Anorexia occurred in about 3% of patients receiving 
sertraline in controlled clinical trials and required d.iscontinuance in at least I % 
of patients. Increased appetite and weight gain have been reponed in at least 
I% of patients receiving sertralinc in controlled clinical trials, although a causal 
relationship to the drug has not been established. (Sec Cautions: Pediatric Pre
cautions.) 

Sertraline usc has been associated with small mean decreases (approxi
mately 7%) in serum uric acid concentration as a result of a weak uricosuric 
effect; the clinical importance is not known and there have been no cases of 
acute renal failure associated with the drug. Small mean increases in serum 
total cholesterol (about 3%) and triglyceride (about 5%) concentrations also 
have been reponed in patients receiving senraline. Hypercholesterolemia has 
been reported in less than 0.1 % of patients. Other adverse effects reponed in 
less than 0.1 % of patients receiving the drug include dehydration and hypo
glycemia. These adverse effects have not been definitely allributed to sertruline. 

• Ocular and Otic Effects Abnormal vision (including blurred vis ion) 
occurred in about 4% of patients receiving senralinc in controlled clinical trials. 
Adverse ocular effects reponed in 0.1-1 % of patients receiving sertraline in
clude abnormality of accommodation, conjunctivitis, mydriasis, and ocular 
pain. Although a causal relationship to senraline has not been established, 
anisocoria, abnormal lacrimation, xerophthalmia, diplopia, scotoma, visual 
fi eld defect, exophthalmos, hemorrhage of the anterior chamber of the eye, 
glaucoma, or photophobia has been reported in less than 0.1 % of patients re
ceiving the drug. Other adverse ocular effects reponed during postmarketing 
surveillance of sertraline have included blindness, optic neuritis, and cataract; 
however, a causal relationship to the drug has not been established. 

Tinnitus occurred in at least I% of patients receiving senraline in controlled 
clinical trials. Earache has been reported in 0.1-I % of patients, and hyperacusis 
and labyrinthine disorder have been reported in less than 0.1 % of patients. 

• Cardiovascular Effects Sertraline does not exhibit clinically impor
tant anticholinergic activity, and current evidence sugges ts that sertraline is less 
cardiotoxic than many antidepressant agents (e.g., tricyclic antidepressants , 
monoamine oxidase inhibitors). (Sec Cardiovascular Considerations in Uses: 
Major Depressive Disorder and see also Pharmacology: Cardiovascular Ef
fects.) However, bradycardia, AV block, atrial arrhythmias, QT-interval pro
longation, and ventricular tachycardia (including torsadcs de pointes-type ar
rhythmias) have been reported during jX>Stmarketing surveillance evaluations 
of the drug. 

Hot flushes occurred in about 2% of patients receiving sertraline in con
trolled clinical trials. Palpitation and chest pain have bc:nn reponed in at least 
I% of patients receiving senraline in controlled clinical trials. In one patient 
with underlying coronary artery disease, chest pain developed suddenly and 
was relieved with sublingual nitroglycerin but was not associated with ECG 
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changes; the mechanism of this effect, particularly regarding any potential car
diovascular effect, is unclear and alternative mechanisms (e.g., Gil for the chest 
pain have been proposed. 

Unlike tricyclic antidepressants, scrtraline has been associated with hypo
tension (e.g., orthostatic) infrequently; in controlled clinical trials, postural ef
fects (e.g., dizziness, hypotension [which can also be nonposturJI]) occurred 
in 0.1-1% of patients receiving sertraline. Syncope also occurred in a1 leas t 
0.1 o/o of patients. 

Hypertension, pcripheml ischemia, and tachycardia have been reported in 
0.1-1% of patients receiving the drug, although a definite causal relationship 
to sertraline has not been established. Precordial or substernal chest pain, ag
gravated hypertension, myocardial infarction, pallor, vasodilation, and cere
brovascular disorder have been reponed in less than 0.1 % of patients receiving 
senraline; these adverse effects have not been definitely allributed to the drug. 

Generalized, dependent, periorbital, or peripheral edema has been reported 
in at least 0. 1% of patients receiving scnraline, and facial edema has been 
reported rarely. However, a causal relationship to the drug has not been cstab· 
lished. 

• Musculoskeletal Effects Myalgia or back pain occurred in at least 
I% of patients receiving senraline in controlled clinical trials. Arthralgia, ar
throsis, leg or other muscle cramps, or muscle weakness has been reponed in 
0.1-1 % of patients receiving sen.ralinc; these adverse effects have not been 
definitely anributed to the drug. 

• Hematologic Effects Purpura, aplastic anemia, pancytopenia, leu
kopenia, thrombocytopenia, and abnormal bleeding have been reported occa
sionally in patients receiving sertraline; however, these adverse effects have 
n01 been definitely attributed to the drug. 

Altered platelet function and/or abnormal platelet laboratory results have 
been reponed rarely, but a causal relationship to senralinc remains to be es
tablished. In addition, in at least one patient with idiopathic thrombocytopenic 
purpura, sertraline therapy was associated with an increase in platelet counts. 
Anemia hus been reported in less than 0.1 % of patients receiving senraline, 
although a causal relationship to the drug has not been established. Ne utropenia 
also has been reponed rarely with sertraline use and has been a reason for drug 
discontinuance. Agranulocytosis and septic shock developed in a geriatric 
woman who had been receiving sertraline for about I month in addition to 
atenolol, bendroflumcthiazide, and thioridazine; the patient resjX>nded to anti
infective and granulocyte colony-stimulating factor therapy and made a full 
recovery within 10 days. 

Bleeding complications (e.g., ecchymosis, purpura, menorrhagia, rectul 
bleeding) have been reported infreq uently in patient~ receiving selective se
rotonin-rcuptake inhibitors. Although the precise mechanism for these reactions 
has not been es tablished, it has been suggested that impaired platelet aggre
gation and prolonged bleeding time may be due at least in pan to inhibition of 
serotonin reuptake into platelets and/or that increased capillary fragility and 
vascular tone may contribute to these cases. (Sec Cautions: Gl Effects and see 
also Drug Interactions: Drugs Affecting Hemostasis.) 

• Respiratory Effects Rhinitis or yawning has been reponed in at least 
I% of patients receiving sertraline in controlled clinical trials. Adverse respi
ratory effect.s rejX>rted in 0.1- 1% of patients receiving the drug include bron
chospasm, dyspnea, epistaxis, upper respiratory tract infection, sinusitis, and 
coughing; however, a defini te causal relationship to senraline has not been 
established. Adverse respiratory effects reported in less than 0.1 % of patients 
receiving sertraline include bradypnea, hyjX>ventilation, hyperventilation, ap
nea, s tridor, hiccups, hemoptysis, bronchitis, laryngismus, and laryngitis. Pul
monary hypertension also has been reported during postmarketing surveillance 
evaluations of the drug. However, these adverse effects have not been definitely 
anributed to the drug. 

• Renal, Electrolyte, and Genitourinary Effects Sexual 
Dysfunction Like other selective serotonin-reuptakc inhibitors. adverse ef
fects on sexual function have been reported in both men und women receiving 
scrtraline. Although changes in sexual desire, sexual performance, and sexual 
satisfaction often occur as manifestations of a psychiatric disorder, they also 
may occur as the result of pharmacologic thempy. It is difficult to determine 
the true incidence and severity of adverse effects on sexual function during 
sertmiine therapy, in part because patients and clinicians may be reluctant to 
discuss these effects. Therefore, incidence data reported in product labeling 
and earlier studies are most likely underestimates of the true incidence of ad
verse sexual effects. Recent reports indicate that up to 50% of patients receiving 
selective scrotonin-rcuptake inhibitors describe some form of sexual dysfunc
tion during treatment and the actual incidence may be even higher. 

Sexual dysfu nction (principally ejaculatory delay) is the most common ad
verse urogenital effect of senraline in males, occurring in about 14 % of male 
patients receiving the drug in controlled clinical trials. In some cases, this effect 
has been used for therapeutic benefit in the treatment of premature ejaculation. 
(See Uses: Premature Ejaculation.) Impotence has occurred in at least I% of 
male patients receiving sertraline in controlled trials, and priapism has been 
reponed rare ly. Female sexual dysfunction (e.g., anorgasmia) has been reported 
in at least I% of female patients receiving the drug in controlled clinical trials. 
Decreased libido has been reported in males and females, occurring in 6% of 
patients in controlled clinical studies. Sexual dysfunction (principally ejacu
latory delay) required discontinuance of therapy in m least 1% of patients in 
controlled clinical trials. Increased libido has been reponed in less than I% of 
patients receiving the drug. 
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Results of some (but not all) studies in men and women suggest that pa
roxetine may be associated with a higher incidence of sexual dysfunction than 
some other currently available selective serotonin-reuptake inhibitors, includ
ing sertraline and citalopram. Since it is difficult to know the precise risk of 
sexual dysfunction associated with serotonin-reuptnke inhibitors, clinicians 
should routinely inquire about such possible adverse effects in patients receiv
ing these drugs. 

The long-term effects of selective serotonin-reuptakc inhibitors on sexual 
function have not been fu lly determined to date. In a double-blind study eval
uating 6 months of senralinc or citalopram therapy in depressed patients, sexual 
desire and overall sexual functioning (as measured on the UKU Side Effect 
Scale) substantially improved in women and sexual desire improved in men. 
In men, no change in orgasmic dysfunction, erectile dysfunction, or overall 
sexual functioning was reponed after 6 months of therapy with sertmline or 
citalopram, although there was a trend toward worsening of ejaculatory dys
function. However, in the subgroups of women and men reporting no sexual 
problems at baseline, approximately 12% of women reported decreased sexual 
desire and 14% reponed orgasmic dysfunction after 6 months of citaloprum 
therapy; the corresponding ligures in the same subgroup of men were approx
imately 17 and 19%, respectively, and as many as 25% experienced ejaculatory 
dysfunction after 6 months. No substantial differences between sertraline and 
citalopram were reponed in this study. 

Management of sexual dysfunction caused by selective serotonin-reuptake 
inhibitor therapy includes waiting for tolerance to develop; using a lower dos
age of the drug; using drug holidays; delaying administration of the drug until 
after coitus; or changing to another antidepressant. Although further study is 
needed, there is some evidence that adverse sexual effects of the selective 
serotonin·reuptake inhibitors may be reversed by concomitant use of certain 
drugs, including buspirone, 5-hydroxytryptumine-2 (5-HT2) receptor antago
nists (e.g., nefazodone), 5-HT3 receptor inhibitors (e.g., granisetron), or cr2-

adrenergic receptor antagonists (e.g., yohimbine), selective phosphodiesterase 
(PDE) inhibitors (e.g., sildenafil), or dopamine receptor agonists (e.g., aman
tadine, dextroamphetamine, pemoline [no longer commercially available in the 
US], methylphenidate). In most patients, sexual dysfunction is fully reversed 
1-3 days after discontinuance of the antidepressant. 

Otlzer Renal, Electrolyte, and Genitourinary Effects Although a 
definite causal relationship to sertraline has not been established, menstrual 
disorders, dysmenorrhea, intermenstrual bleeding, amenorrhea, vaginal hem
orrhage, and leukorrhea have been reponed in 0.1-1 % of patients receiving 
scrtr·aline. In addition, menorrhagia, breast enlargement, female breast pain or 
tenderness, acute masti tis in females , gynecomastia, and atrophic vaginitis have 
been reported in less than 0.1 % of patients receiving sertraline; however, a 
causal relationship to the drug has not been clearly established. 

Hyponatremia and transient syndrome of inappropriate secretion of anti
diuretic hormone [SIADH]) have been reported in some patients receiving ser
traline. Similar effects have been reported with other selective serotonin-reup
take inhibitors (e.g., citalopram, fluoxetine, fluvoxamine, paroxetine) and 
appear to develop an average of 2 weeks after initiating therapy (range: 3-120 
days). (See Cautions: Renal, Electrolyte, and Genitourinary Effects in Fluox
etine Hydrochloride 28: 16.04.20.) Most cases of hyponatremia reponed to date 
have occurred in gerintric patients and/or in patients concurrently receiving 
diuretics or who were otherwise volume depleted. (Sec Cautions: Geriatric 
Precautions.) Hyponatremia associated with sertraline therapy appears to be 
reversible following discontinuance of the drug and/or fluid restriction. Because 
geriatric patients may be at increased risk for hyponatremia associated with 
selective serotonin-reuptake inhibitor therapy, clinicians prescribing sertraline 
in such patients should be aware of the possibility that such reactions may 
occur. Periodic monitoring of serum sodium concentrations in geriatric patients 
receiving the drug has been recommended by some clinicians. 

A variety of urinary disorders, including urinary frequency, polyuria, uri
nary hesitancy and/or retention, dysuria, nocturia, and urinary incontinence, 
has been reponed in 0.1- 1% of patients receiving sertraline; however, these 
effects have not been delinitely attributed to the drug. In addition, cystitis, 
oliguria, pyelonephritis, hematuria, renal pain, s trangury, and balanoposthitis 
have been reponed in less than 0.1% of patients receiving sertraline, although 
a causal relationship to the drug ha~ not been clearly established. 

• Hepatic Effects Impaired hepatic function has been reponed in less 
than l % of patients receiving sertraline in controlled clinical trials; in most 
cases, such reactions appeared to be reversible upon discontinuance of sertra
line therapy. Asymptomatic elevations in serum AST (SGOT) and ALT (SGPT) 
concentrations have been reponed in approximately 0.8% of patients receiving 
the drug and occasionally have been a reason for drug discontinuance. Eleva
tions in aminotransferase concentrations usually occurred within the firs t 1-9 
weeks of senraline therapy and were rapidly reversible following discontinu
ance of the drug. In addition, in at least 2 patients, elevated liver enzymes 
returned to normal levels with continued therapy. 

Increased serum alkaline phosphatase and bilirubin concentrations occurred 
mrely in patients receiving sertraline in clinical trials and required discontin
uance of therapy in some cases. Other clinical features associated with adverse 
hepatic reactions that have been reponed in at least one patient include hepa
titis, hepatomegaly, jaundice, abdominal pain, vomiting, hepatic failure, and 
death. However, these effects have not been definitely nllributed to the drug. 

• Endocrine Effects Low levels of total thyroxine developed in a de· 
pressed adolescent who had been receiving sertraline therapy; however, it ap· 

SELECTIVE SEROTONJN-REUI' TAKE INHIBITORS 28:16.04.20 

pears that sertraline only displaced the bound fraction of total thyroxine but 
was not associated with true hypothyroidism. In a limited number of hypothy
roid patients receiving thyroxine therapy, elevated serum thyrotropin and re
duced serum thyroxine concentrations have been observed following the ini
tiation of sertraline therapy. Hypothyroidism also has been reported. (Sec 
Cautions: Precautions and Contraindications.) 

Hypcrprolactinemia and galactorrhea also have been reported rarely; how
ever, a causal relationship to the drug has not been established. 

• Other Adverse Effects Cold clammy skin, flushing, fever, or rigors 
has been reported in 0.1- 1% of patients receiving the drug, although a causal 
relationship to sertrJiine has not been established. In addition, lupus-like syn
drome and serum sickness have been reponed during postmarketing surveil
lance evaluations of the drug; however, a causal relationship has not been 
definitively established. 

• Precautions and Contraindications Worsening of depression and/ 
or the emergence of suicidal ideation and behavior {suicidality) or unusual 
changes in behavior may occur in both adult and pedintric (see Cautions: Pe
diatric Precautions) patients with major depressive disorder or other psychiatric 
disorders, whether or not they arc taking antidepressants. This risk may persist 
until clinically important remission occurs. Suicide is a known risk of depres
sion and certain other psychiatric disorders, and these disorders themselves are 
the strongest predictors of suicide. However, there has been a long-standing 
concern that antidepressants may have a role in inducing worsening of depres
sion and the emergence of suicidality in certain patients during the early phases 
of treatment. Pooled analyses of short-term, placebo-controlled studies of an
t idepressants (i.e., selective serotonin-reuptake inhibitors and other antidepres
sants) have shown an increased risk of suicidality in children, adolescents, and 
young ndults (18- 24 years of age) with major depressive disorder and other 
psychiatric disorders. An increased suicidality risk was not demonstrated with 
antidepressants compared to placebo in adults older than 24 years of age and 
a reduced risk was observed in adults 65 years of age or older. It currently is 
unknown whether the suicidality risk extends to longer-term use (i.e., beyond 
several months); however, there is substantial evidence from placebo-con
trolled maintenance trials in adults with major depressive disorder that anti
depressants can delay the recurrence of depression. 

The US Food and Drug Administration (FDA) recommends that all patients 
being treated with antidepressants for any indication be appropriately moni
tored and closely observed for clinical worsening, suicidality, and unusual 
changes in behavior, particularly during initiation of therapy (i.e., the first few 
months) and during periods of dosage adjustments. Families and caregivers of 
patients being treated with antidepressants for major depressive disorder or 
other indications, both psychiatric and nonpsychiatric, also should be advised 
to monitor patients on a d:~ily basis for the emergence of agitation, irritability, 
or unusual changes in behavior as well as the emergence of suicidality, and to 
report such symptoms immediately to a health-care provider. (Sec Suicidality, 
under Cautions: Nervous System Effects, in Paroxetine 2R: 16.04.20.) 

Although a causal relationship between the emergence of symptoms such 
as anxiety, agitation, panic auacks, insomnia, irritability, hostility, aggressive
ness, impulsivity, akathisia, hypomania, and/or mania and either the worsening 
of depression and/or the emergence of suicidal impulses has not been estub
lished, there is concern that such symptoms may represent precursors to emerg
ing suicidality. Consequently, consideration should be given to changing the 
therapeutic regimen or discontinuing therapy in patients whose depression is 
persistently worse or in patients experiencing emergent suicidulity or symptoms 
that might be precursors to worsening depression or suicidality, particularly if 
such manifestations nrc severe, abrupt in onset, or were not pan of the patient's 
presenting symptoms. If a decision is made to discontinue therapy, sertmline 
dosage should be tapered as rapidly us is feasible but with recognition of the 
risks of abrupt discontinuance. (Sec Dosage and Administration: Dosage.) FDA 
also recommends that the drugs be prescribed in the smallest quantity consistent 
with good patient management, in order to reduce the risk of overdosage. 

It is generally believed (though not established in controlled trials) that 
treating a major depressive episode with an antidepressant alone may increase 
the likelihood of precipitating a mixed or manic episode in patients at risk for 
bipolar disorder. Therefore , patients should be adequately screened for bipolar 
disorder prior to initiating treatment with an antidepressant; such screening 
should include a detailed psychiatric his tory (e.g., family history of suicide, 
bipolar disorder, and depression). 

1l1e dropper dispenser provided with Zoloft" oral solution contains natural 
latex proteins in the form of dry natural rubber which may cause sensitivity 
reactions in susceptible individuals. 

Because clinical experience with sertralinc in patients with certain concur
rent systemic disease, including cardiovascular disease and renal impairment, 
is limited, caution should be exercised when senraline is aoministered to pa
tients with any systemic disease or condition that may alter metabolism of the 
drug or adversely affect hemodynamic function. (See Dosage and Administra
tion: Dosage.) 

Senraline should be used with caution in patients with hepatic impairment, 
since prolonged elimination of the drug has been reponed to occur in patients 
with liver cirrhosis. (See Pharmacokinetics: Elimination and sec Dosage and 
Administration: Dosage in Renal and Hepatic Impairment.) 

The manufacturers recommend that patients receiving scn raline be advised 
to notify their clinician if they arc taking or plan to take nonprescription (over
the-counter) or prescription medications or alcohol-containing beverages or 
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preparations. Although no interactions with nonprescription medications have 
been reponed to date, the potential for such adverse drug interactions exists. 
Therefore, the use of any nonprescription medication should be initiated cau
tiously according to the directions of usc provided on the nonprescription med
ication. Although senraline has not been shown to potentiate the impairment 
of mental and motor skills caused by alcohol, the manufacturers recommend 
that patients be advised to avoid alcohol while rece iving the drug. 

Senraline generally is less sedating than most other currently available 
antidepressants and does not appear to produce substantial impairment of cog
nitive or psychomotor function. However, patients should be cautioned that 
senraline may impair their ability to perform activities requiring mental alert
ness or physical coordination (e.g., operating machinery, driving a motor ve
hicle) and to avoid such activities until they experience how the drug affects 
them. Because the risk of using senraline concomitantly with other CNS active 
drugs has not been evaluated systematically to date, the manufacturers rec
ommend that such thcmpy be employed cautiously. 

Seizures have been reponed in patients receiving therapeutic dosages of 
scnraline. Because of limited experience with sertmline in patients with a his
tory of seizures, the drug should be used with caution in such patients. 

Activation of mania and hypomania has occurred in patients receiving ther
apeutic dosages of sertraline. The drug should be used with caution in patient5 
with a history of mania or hypomania. 

Altered platelet function has been reponed rarely in patients receiving ser
traline. In addition, use of the drug has been associated with several reports of 
abnormal bleeding or purpura. While a causal relationship to senraline remains 
to be established, pending such establishment, the drug should be used with 
caution in patients with an underlying coagulation defect since the possible 
effects on hemostasis may be exaggerated in such patients. (See Cautions: 
Hematologic Effects.) 

Hyponatremia has been reported in several patients receiving sertraline, 
principally in geriatric patients but also in those concurrently receiving diuretics 
or who were otherwise volume depleted. Hyponatremia associated with sertra
line therapy appears to be revers ible following discontinuance of the drug. 

Scrtralinc has a weak uricosuric effect. (See Cautions: Metabolic Effects.) 
Pending further elucidation of the clinical importance, if any, of this effect, the 
drug should be used with caution in patients who may be adversely affected 
(e.g .• those ar risk for acute renal failure). 

Because sertraline therapy has been associated with anorexia and weight 
loss (see c;::autions: Metabolic.: Effects), the drug should be used with caution 
in patients who may be adversely affected by these effects (e.g., underweight 
patients). 

Like many other antidepressant drugs, sertraline has been associated with 
hypothyroidism, elevated serum thyrotropin, and/or reduced serum thyroxine 
concentrations in a limited number of patients. Because of reports with other 
antidepressant agents and the complex interrelationship between the hypotha
lamic-pituitary-thyroid axis and affective (mood) disorders, at least one man
ufacturer recommends that thyroid function be reassessed periodically in pa
tients with thyroid disease who are receiving sertmline. 

Potentially life-threatening serotonin syndrome may occur during thernpy 
with selective serotonin-reuptake inhibitors (SSR!s). including sertaline, or se
lective serotonin- and norepinephrine-reuptakc inhibitors (SNR!s), particularly 
with concurrent administration of other serotonergic drugs (e.g., serotonin [5-
hydroxytryptamine; 5-HT] type 1 agonists ["triptans"J) or drugs that impair 
serotonin metabolism (e.g., monoamine oxidase [MAO] inhibitors). Symptoms 
of serotonin syndrome may include mental s tatus changes (e.g., agitation, hal
lucinations, cornu), autonomic instability (e.g., tachycardia, labile blood pres
sure, hyperthermia), neuromuscular aberrations (e.g., hyperreflexia, incoordi
nation}, and/or GI symptoms (e.g., nausea, vomiting, diarrhea). Patients should 
be cautioned about the risk of serotonin syndrome with the concomitant use of 
scrtraline and 5-HT, receptor agonists (triptans), tramadol, or other scrotonergic 
agents. Because of the risk of serotonin syndrome, caution also is advised when 
scrtraline is concurrently administered with drugs affecting serotoncrgic neu
rotransmission, including linezolid, lithium, tramadol, and St. John's wort (Hy
pericum peiforatum), If concurrent therapy with sertraline and a 5-HT, receptor 
agonist is clinically warranted, the patient should be observed carefully, par
ticularly during initiation of therapy, when the dosage is increased, or when 
another serotonergic agent is initiated. Concomitant use of sertraline and se
rotonin precursors (e.g., tryptophan) is not recommended. (See Drug Interac
tions: Drugs Associated with Serotonin Syndrome.) 

Sertraline is contraindicated in patients receiving pimozide or MAO inhib
itor therapy; at least 2 weeks should elapse between discontinuance of MAO 
inhibitor therapy and initiation of sertraline therapy and vice versa. (See Drug 
Interactions: Pimozide, and also see Monamine Oxidase Inhibitors under Drug 
Interactions: Drugs Associated with Serotonin Syndrome.) 

Commercially available sertralinc hydrochloride oral solution (Zoloft") 
contains alcohol. Therefore, concomitant use of sertraline hydrochloride oral 
solution and disulfiram is contraindicated. 

Sertraline also is contraindicated in patients who are hypersensitive to the 
drug or any ingredient in the formulation. 

• Pediatric Precautions The manufacturer states that safety and effi
cacy of sertraline in children with obsessive-compulsive disorder (OCD) 
younger than 6 years of age have not been established. Safety and efficacy of 
sertmline in children with other disorders (e.g., major depressive disorder, panic 
disorder, posttraumatic stress disorder, premenstrual dysphoric disorder, social 
phobia) have nor been established. The overall adverse effect profile of sertaline 
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in over 600 pediatric patients who received senaline in controlled clinical trials 
was generally similar to that seen in the adult clinical studies. However, adverse 
effects reponed in at least 2% of the sertraline-treated pediatric patients in these 
trials and that occurred at least twice as frequently as in pediatric patients 
receiving placebo included fever, hyperkinesia, urinary incontinence, aggres
sive reaction, sinusitis, epistaxis, and purpura. 

Efficacy of senralinc in pediatric patients with major depressive disorder 
was evaluated in 2 randomized, I 0-week, double-blind, placebo-controlled, 
flexible-dose (50-200 mg daily) trials in 373 children and adolescents with 
major depressive disorder, but data from these s tudies were not sufficient to 
es tablish efficacy in pediatric patients. In a safety analysis of the pooled data 
from these 2 s tudies, a difference in weight change between the sertmline and 
placebo groups was noted of approximately I kg for both pediatric patients (6-
11 years of age) and adolescents (12-17 years of age) representing a slight 
weight loss for those receiving sertrnline and a slight weight gain for those 
receiving placebo. In addition, a larger difference was noted in children than 
in adolescents between the senraline and placebo groups in the proportion of 
outliers for clinically important weight loss; about 7% of the children and about 
2% of the adolescents receiving sertraline in these studies experienced a weight 
loss of more than 7% of their body weight compared with none of those re
ceiving placebo. 

A subset of patients who completed these controlled trials wns continued 
into a 24-week, fl exible-dose, open-label, extension study. A mean weight loss 
of approximately 0.5 kg was observed during the initial 8 weeks of treatment 
for those pediatric patients first exposed to scnraline during the extension s tudy, 
which was similar to the weight loss observed among sertraline-treated patients 
during the first 8 weeks of the randomized controlled trials. The patients con
tinuing in the extension study began gaining weight relative to their baseline 
weight by week 12 of sertraline therapy, and patients who completed the entire 
34 weeks of therapy with the drug hud u weight gain that was similar to that 
expected using data from age-adjusted peers. The manufacturers state that pe
riodic monitoring of weight and growth is recommended in pediatric patients 
receiving long-term therapy with senraline or other selective serotonin-reup
take inhibitors (SSRis). 

FDA warns that antidepressants increase the risk of suicidal thinking and 
behavior (suicidality) in children and adolescents with major depressive dis
order and other psychiatric disorders. The risk of suicidality for these drugs 
was identified in a pooled analysis of data from a total of 24 short-term (4-16 
weeks), placebo-controlled studies of 9 antidepressants (i.e., senraline, bup
ropion, citalopram, fluoxetinc, fluvoxamine, mirtazapinc, nefuzodone, parox
etine, venlnfaxine) in over 4400 children and adolescents with major depressive 
disorder, OCD, or other psychiatric disorders. The analysis revealed n greater 
risk of adverse events representing suicidal behavior or thinking (suicidality) 
during the first few months of treatment in pediatric patients receiving anti
depressants than in those receiving placebo. The avemge risk of such events 
was 4% among children and adolescents receiving these drugs, twice the risk 
(2%) that was observed among those receiving placebo. However, a more re
cent meta-analysis of 27 placebo-controlled trials of 9 antidepressants (SSRis 
and others) in patients younger than 19 years of age with major depressive 
disorder, OCD, or non-OCD anxiety disorders suggests that the benefits of 
antidepressant therapy in treating these conditions may outweigh the risks of 
suicidal behavior or suicidal ideation. No suicides occurred in these pediatric 
trials. 

The risk of suic idality in FDA's pooled analysis differed across the different 
psychiatric indications, with the highest incidence observed in the major de
pressive disorder s tudies. In addition, although there was considerable variation 
in risk among the antidepressants, a tendency toward an increase in suicidality 
risk in younger patients was found for almost all drugs studied. It is currently 
unknown whether the suicidality risk in pediatric patients extends to longer
term use (i.e., beyond several months). (See Suicidality, under Cautions: Ner
vous System Effects, in Paroxetine 28: 16.04.20.) 

As a result of this analysis and public discussion of the issue, FDA has 
directed manufacturers of all antidepressants to add a boxed warning to the 
labeling of their products to alert clinicians of this suicidality risk in children 
and adolescents and to recommend appropriate monitoring and close obser
vation of patients receiving these agents. (See Cautions: Precautions and Con
traindications.) The drugs that are the focus of the revised labeling are all drugs 
included in the general class of antidepressants, including those that have not 
been studied in controlled clinical trials in pediatric patients, since the available 
data are not adequate to exclude any single antidepressant from an increased 
risk. In addition to the boxed warning and other information in professional 
labeling on antidepressants, FDA currently recommends that a patient medi
cation guide explaining the risks associated with the drugs be provided to the 
patient each time the drugs are dispensed. Caregivers of pediatric .patients 
whose depression is persistently worse or who are experiencing emergent sui
cidality or symptoms that might be precursors to worsening depression or sui
cidality during antidepressant therapy should consult their clinician regarding 
the best course of action (e.g., whether the thempeutic regimen should be 
changed or the drugs discontinued). Patients should not discontinue use of 
selectil'l! serotonin-reuptake inhibitors without first consult in~: their clinician; 
it is very important that the drugs not be abruptly discolllinued (see Dosage 
and Administration: Dosa~:cJ. a.f wirlulrmml effects may occur. 

Anyone considering the usc of scrtraline in a child or adolescent for any 
clinical use must balance the potential risk of therapy with the clinical need. 
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• Geriatric Precautions In clinical studies in geriatric patients, 660 
patients receiving senraline for the treatment of depression were 65 years of 
age or older, tmd 180 were 75 years of age or older. No overall differences in 
efficacy or adverse effects were observed for geriatric patients in these studies 
relutivc to younger patients, and other clinical experience has revealed no ev
idence of age-related differences in safety. In addition, no adverse eflccts on 
psychomotor performance were observed in geriatric individuals who received 
the drug in one controlled study. However, the possibility that older patients 
may exhibit increased sensitivity to the drug cannot be excluded. Limited ev
idence suggests that geriatric patients may be more likely than younger patients 
to develop senraline-induced hyponatremia and transient syndrome of inap
propriate secretion of antidiuretic hormone (S IADH). Therefore, clinicians pre
scribing senralinc in geriatric patients should be aware of the possibility that 
such reactions may occur. Periodic monitoring (especially during the lirst sev
eral months) of serum sodium concentrations in geriatric patients receiving the 
drug has been recommended by some clinicians. 

In pooled data analyses. a reduced risk of suicidality was observed in adults 
65 years of age or older with antidepressant therapy compared with placebo. 
(See Cautions: Precautions and Contraindications.) 

Plasma clearance of sertraline may be decreased in geriatric patients; 
plasma clearance of the less active metabolite, N-desmethylsenraline, also may 
be decreased in older males. 
• Mutagenicity and Carcinogenicity Scnraline was not mutagenic, 
with or without metabolic activation, in several in vitro tests including the 
bacterial mutation assay and the mouse lymphoma mutation assay. Senraline 
also was not mutagenic in tests for cytogenetic aberrations in vivo in mouse 
bone marrow and in vitro in human lymphocytes. 

Lifetime studies to determine the carcinogenic potential of sen rafinc were 
performed in CD- I mice and Long-Evans rats receiving dosages up to 40 mg/ 
kg daily. This dosage corresponded to I and 2 times the maximum recom
mended human dose on 11 mg/m2 basis in mice and rats, respectively. There 
w11s a dose-related increase in the incidence of hepatic adenomas in male mice 
receiving senralinc dosages of 10-40 mg/kg (0.25-1 times the maximum rec
ommended human dose on a mg/m2 basis). No increase was seen in female 
mice or in ruts of either gender receiving the same dosages, nor was there an 
increase in hepatocellular carcinomas. Hepatic adenomas have a variable r~te 
of spontaneous occurrence in this strain of mice, and the relevance of this 
finding to humans is not known. There was an increase in follicular adenomas 
of the thyroid, not accompanied by thyroid hyperplasia, in female rats receiving 
u sertralinc dosage of 40 mg/kg (2 times the maximum recommended human 
dose on u mg/m2 basis). There also was an increase in uterine adenocarcinomas 
in rats receiving senralinc dosages of 10-40 mg/kg (0.5- 2 times the maximum 
recommended human dose on a mg/m2 basis); however, this effect could not 
be directly anributed to the drug. 

• Pregnancy, Fertility, and Lactation Pregnancy Some neo
nates exposed to senruline und other SSRis or SNRis late in the third trimester 
of pregnancy have developed complications that have sometimes been severe 
and required prolonged hospitalization, respiratory suppon, enteral nutrition, 
and other forms of supponive cure in special-care nurseries. Such complications 
can arise immediately upon delivery and usually last several days or up to 2-
4 weeks. Clinical findings reponed to date in the neonates have included res
piratory distress, cyanosis, apnea, seizures, temperature instability or fever, 
feeding difficulty, dehydration, excessive weight loss, vomiting, hypoglycemia, 
hypotonia, hyperreflexia, tremor, jitlerincss, irritability, lethargy, reduced or 
lack of reaction to pain stimuli, and constant crying. These clinical features 
appear to be consistent with either a direct toxic effect of the SSRI or SNRJ 
or. possibly, a drug withdrawal syndrome. It should be noted that in some cases 
the clinical picture was consistent with serotonin syndrome (sec Drug Inter
actions: Drugs Associated with Serotonin Syndrome). When treating a pregnant 
woman with senralinc during the third trimester of pregnancy, the clinician 
should carefully consider the potential risks and benefits of such therapy. Con
sideration may be given to cautiously tapering sertraline therapy in the third 
trimester prior to delivery if the drug is administered during pregnancy. (Sec 
Treatment of Pregnant Women during the Third Trimester under Dosage and 
Administration: Dosage.) 

FDA slates that decisions about management of depression in pregnant 
women arc challenging and that the patient and her clinician must carefully 
consider and discuss the potential benefits and risks of SSRI ther~py during 
pregnancy for the individual woman. Two recent studies provide imponanl 
information on risks associated with discontinuing or continuing antidepressant 
therapy during pregnancy. 

The fi rst study, which was prospective, natumfistic, and longitudinal in 
design, evaluated the potential risk of relapsed depression in pregnant women 
with a history of major depressive disorder who discontinued or allempted to 
discontinue antidepressant (SSRis, tricyclic antidepressants, or others) therapy 
during pregnancy compared with that in women who continued antidepressant 
therapy throughout their pregnancy; all women were euthymic while receiving 
antidepressant therapy at the beginning of pregnancy. In this study, women 
who discontinued antidepressant therapy were found to be 5 times more likely 
to have a relapse of depression during their pregnancy than were women who 
continued to receive their antidepressant while pregnant, suggesting that preg
nancy does not protect against a relapse of depression. 

The second study suggests that infants exposed to SSRis in late pregnancy 
may have an increased risk of persistent pulmonary hypenension of the new-
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born (PPHN), which is associated with substantial neonatal morbidity and mor
tulity. PPHN occurs at a rate of 1-2 neonates per 1000 live binhs in the general 
population in the US. In this retrospective case-control study of 377 women 
whose infants were born with PPHN und 836 women whose infants were born 
healthy, the risk for developing persistent pulmonary hypertension of the new
born was approximately sixfold higher for infants exposed to SSRfs after the 
twentieth week of gestation compared with infants who had not been exposed 
to SSRis during this period. The study was too small to compare the risk of 
PPHN associated with individual SSR!s, and the findings hnve not been con
fi rmed. Although the risk of PPHN identified in this study stiff is low (6-12 
cases per 1000) and funher study is needed, the fi ndings udd to concerns from 
previous repons that infants exposed to SSRis late in pregnancy may experi
ence adverse effects. 

Most epidemiologic studies of pregnancy outcome following first-trimeMer 
exposure to SSRis, including senrafinc, conducted to date have not revealed 
evidence of an increased risk of major congenital malformations. In a pro
spective, controlled, multicenter study, maternal usc of several SSRls (senra
linc, fiuvoxam ine, paroxctine) in a limited number of pregnant women did not 
appear to increase the risk of congenital malformation, miscarriage, stillbirth, 
or premature delivery when used during pregnancy at recommended dosages. 
Binh weight and gestational age in neonates exposed to the drugs were similar 
to those in the control group. In another small study based on medical records 
review, the incidence of congenital anomalies reponed in infants born to 
women who were treated with senrufine and other SSRis during pregnancy 
was comparable to that observed in the general population. However, the results 
of epidemiologic studies indicate that exposure to paroxetine during the first 
trimester of pregnancy may increase the risk for congenital malformations, 
panicufarly cardiovascular malformations. (See Cautions: Pregnancy, Fenility, 
and Lactation, in Paroxetine 28: I 6.04.20.) Additional epidemiologic studies 
arc needed to more thoroughly evaluate the relative safety of senraline and 
other SSRis during pregnancy, including their potent ial temtogenic risks and 
possible effects on neurobehavioral devefopmem. 

The manufacturers state that there arc no adequate and controlled studies 
to date using senralinc in pregnant women, and the drug should be used during 
pregnancy only when the potential benefits justify the possible risks to the fetus. 
Women should be advised to notify their physician if they become pregnant 
or plan to become pregnant during therapy with the drug. FDA states that 
women who are pregnant or thinking about becoming pregnant should not 
discontinue any antidepressant, including senraline, without first consulting 
their clinician. The decision whether or not to continue antidepressant thempy 
should be made only after careful consideration of the potential bcnelits and 
risks of antidepressant therapy for each individual pregnant patient. If a deci
sion is made to discontinue treatment with senraline or other SSRis before or 
during pregnancy, discontinuance of therapy should be done in consultation 
with the clinician in accordance with the prescribing info rmation for the anti
depressant and the p:uient should be closely monitored for possible relapse of 
depression. 

Reproduction studies in rats using senraline dosages up to 80 mg/kg daily 
and in rabbits using dosages up to 40 mg{kg daily have not revealed evidence 
of teratogenicity; these dosages correspond to approximately 4 times the max
imum recommended human dosage on a mg/m2 basis. No evidence of terato
genicity was observed at any dosage studied. When pregnant rats and rabbits 
were given senraline during the period of organogenesis, delayed ossification 
was observed in fe tuses at doses of I 0 mg/kg (0.5 times the maximum rec
ommended human dose on a mg/m2 basis) in rats and 40 mg/kg (4 times the 
maximum recommended human dose on a mg/m2 basis) in rabbits. When fe
male rats received senraline during the last third of gestation and throughout 
lactation, there was an increase in the number of stillborn pups and in the 
number of pups dying during the first 4 days after binh. The body weights of 
the pups also were decreased during the first 4 days after binh. These effects 
occurred at a dose of 20 mg/kg (approximately the same as the maximum 
recommended human dose on a mg/m2 basis). At 10 mg/kg (0.5 times the 
maximum recommended human dose on a mg/m2 basis), no effect on rat pup 
monality was observed. The decrease in pup survival was shown to result from 
in utero exposure to the drug. The clinical imponance of these effects is not 
known. 

The effect of senmfine on labor and delivery is not known. 
Fertility A decrease in ferti lity was observed in I of 2 reproduction 

studies in ral~ using scrtrafinc dosages of 80 mg/kg (4 times the maximum 
recommended human dose on a mg/m2 basis). 

Lactation Scnraline and its principal metabolite, N-desmethylsertra
fine, are distributed into milk. Senralinc should be used with caution in nursing 
women, and women should be advised to notify their physician if they plan to 
breast-feed. 

Drug Interactions 

• Drugs Associated with Serotonin Syndrome Use of selective 
serotonin-reuptakc-inhibitors (SSRls) such us senrafine concurrently or in close 
succession with other serotonergic drugs may result in serotonin syndrome. 
Symptoms of serotonin syndrome may include mental status changes (e.g .. 
agitation, hallucinations, coma), autonomic instability (e.g., tachycardia, labile 
blood pressure, hypenhermia), neuromuscular aberrations (e.g., hyperreflexia, 
incoordination), and/or GJ symptoms (e.g., nausea, vomiting, diarrhea). Al
though the syndrome appears to be relatively uncommon and usually mild in 
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severity, serious and potemially life-threatening complications, including sei
zures, disseminated intravascular coagulation, respiratory failure, and severe 
hypcrthcnnia as well as death occasionally have been reported. The precise 
mechanism of the syndrome is not fully unders10od; however, it appears to 
result from excessive serotonergic activity in the CNS, probably mediated by 
activation of serotonin 5-HT,A receptors. The possible involvement of dopa
mine and 5-HT~ receptors also has been suggested, although their roles remain 
unclear. 

Serotonin syndrome most commonly occurs when 2 or more scrotonergic 
agents with different mechanisms of action arc administered either concurrently 
or in close succession. Serotonergic agems include those that increase serotonin 
synthesis (e.g., the serotonin precursor tryptophan), stimulate synaptic sero
tonin release (e.g., some amphetamines, dcxfenfturaminc [no longer commer
cially available in the US], fennuramine [no longer commercially available in 
the US]), inhibit the reuptake of serotonin after release (e.g., SSRis, selective 
serotonin- and norepinephrinc-rcuptake inhibitors [SNRis], tricyclic antide
pressants, trazodone, dextromethorphan, meperidine, tramadol), decrease the 
metabolism of serotonin (e.g., MAO inhibitors), have direct serotonin postsy
naptic receptor activity (e.g., buspirone), or nonspecifically induce increases in 
serotonergic neuronal activity (e.g., lithium salts). Selective agonists of sero
tonin (5-hydroxytryptamine; 5-HT) type I receptors ("triptans") and dihydroer
gotamine, agents with serotonergic activity used in the management of migraine 
headache, and St. John's wort also have been implicated in serotonin syndrome. 

The combination of SSRis and MAO inhibitors appears to be responsible 
for many of the reponed cases of serotonin syndrome. The syndrome also has 
been reponed in patients receiving SSRis concomitamly with tryptophan, lith
ium, dcxtromethorphan, sumatriptan, or dihydroergotamine. In rare cases, se
rotonin syndrome reportedly has occurred in patients receiving the recom
mended dosage of a single scrotonergic agent (e.g., clomipmmine) or during 
accidental overdosage (e.g., sertraline intoxication in a child). Some other drugs 
that have been imp! icated in certain circumstances include buspirone, bromo· 
criptine, dextropropoxyphene, methylenedioxymethamphetamine (MDMA; 
"ecstasy"), selegiline (a selective MAO-B inhibitor), and sibutramine (an SNRI 
used for the management of obesity). Other drugs that have been associated 
with the syndrome but for which less convincing data are available include 
carbamazepine, fentanyl, and pentazocine. 

Clinicians should be aware of the potential for serious, possibly fatal re
actions associated with serotonin syndrome in patients receiving 2 or more 
drugs that increase the availability of serotonin in the CNS, even if no such 
interactions with the specific drugs have been reported to date in the medical 
literature. Pending further accumulation of data, drugs with serotonergic activ
ity should be used cautiously in combination and such combinations avoided 
whenever clinically possible. Serotonin syndrome may be more likely to occur 
when initiating therapy, increasing the dosage, or following the addition of 
another serotonergic drug. Some clinicians state that patients who have expe
rienced serotonin syndrome may be at higher risk for recurrence of the syn
drome upon reinitiation of serotonergic drugs. Pending further experience in 
such cases, some clinicians recommend that therapy with serotonergic agents 
be limited following recovery. In ca~es in which the potential benefit of the 
drug is thought to outweigh the risk of serotonin syndrome, lower potency 
agents and reduced dosages should be used, combination serotonergic therapy 
should be avoided, and patients should be monitored carefully for manifesta
tions of serotonin syndrome. 

For further information on serotonin syndrome, including manifesta
tions and treatment, see Serotonin Syndrome under Drug Interactions: 
Drugs Associated with Serotonin Syndrome, in Fluoxeline Hydrochloride 
28:16.04.20. 

Monoamine Oxidase Inhibitors Concurrent use of selective sero· 
tonin-reuptake inhibitors and monoamine oxidase (MAO) inhibitors potentially 
is hazardous and may result in serotonin syndrome. 

Serious, sometimes fatal, reactions have been reported in patients receiving 
scnraline in combination with an MAO inhibitor. Severe serotonin syndrome 
reaction deve loped several hours after initiating sertraline in a woman already 
receiving phenelzine, lithium, thioridazine, and doxcpin. Such reactions also 
have been reported in patients who recently have discontinued a selective se
rotonin·reuptake inhibitor and have been started on an MAO inhibitor. 

Because of the potential risk of serotonin syndrome, sertraline should not 
be used concomitamly with MAO inhibitors and at least 2 weeks should elapse 
between discontinuance of MAO inhibitor therapy and initiation of senraline 
therapy and vice versa. 

Linezolid Linezolid, an anti-infective agenr that is a nonselective and 
reversible MAO inhibitor, has been associated with drug intemctions resulting 
in serotonin syndrome and should therefore be used with caution in patients 
receiving sertraline. 

Moclobemide Moclobemide (not commercially available in the US), 
a selective and reversible MAO-A inhibitor, has been associated with serotonin 
syndrome, and such reactions have been fatal in several cases in which the 
drug was given in combination with the selective serotonin-reuptakc inhibitor 
citalopram or with clomipramine. Pending further experience with such com
binations, some clinicians recommend that concurrent thempy with moclobem
ide and selective serotonin-reuptake inhibitors be used only with extreme cau· 
tion and serotonin-reuptake inhibitors should have been discontinued for some 
time (depending on the elimination half-lives of the drug and its active metab
olites) before initiating moclobemide therapy. 
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Se/egili11e Sclegiline, a selective MAO-B ii1hibitor used in the man-
agement of parkinsonian syndrome, has been reported to cause serotonin syn
drome when given concurrently with selective serotonin-reuptake inhibitors 
(e.g., nuoxetine, paroxctine, sertralinc). Although sclegiline is a selective 
MAO-B inhibitor at therapeutic dosages, the drug appears to lose its selectivity 
for the MAO-B enzyme at higher dosages (e.g., those exceeding 10 mg/kg), 
thereby increasing the risk of serotonin syndrome in patients receiving higher 
dosages of the drug either alone or in combination with other serotonergic 
agents. The manufacturer of selegiline rccommends •avoiding concurrent sele
giline and selective serotonin-reuptake inhibitor therapy. In addition, the man· 
ufacturer of selegiline recommends that at least 2 weeks elapse between dis
continuance of selegiline and initiation of selective scrotonin-reuptake inhibitor 
therapy. 

lso11iazid Isoniazid, an antituberculosis ugcnt, appears to have some 
MAO-inhibiting activity. In addition, iproniazid (not commercially availuble 
in the US), another antituberculosis agent structurally related to isoniazid that 
also possesses MAO-inhibiting activity, reportedly has resulted in serotonin 
syndrome in m least 2 patients when given in combination with meperidine. 
Pending further experience, clinicians should be aware of the potential for 
serotonin syndrome when isoniazid is given in combination with selective se
rotonin-reuptake inhibitor therapy (such as sertraline) or other serotonergic 
agents. 

5-HT1 Receptor Agonists ("Triptans") Weakness, hypcrrcncxia, 
and incoordination have been reported rarely during postmarkcting surveillance 
in patients receiving sumatriptan concomitantly with an SSRI (e.g., lluoxctinc, 
lluvoxamine, paroxctine, sertmline). Oral or subcutaneous sumatriptan and 
SSRis were used concomitantly in some clinical studies without unusual ad
verse effects. However, an increase in the frequency of migraine attacks and a 
decrease in the effectiveness of sumatriptan in relieving migraine headache 
have been reported in a patient receiving subcutaneous injections of sumatrip
tan intennittently while undergoing nuoxetine therapy. 

Serotonin syndrome has been reported rarely during postmarketing sur
veillance in patients concurrently receiving 5-HT1 receptor agonists (e .g., al
motriptan, eletriptan, frovatriptan, naratriptan, rizatriptan, sumatriptan, zolmi
triptan) and SSRis or selective serotonin- and norepinephrine-rcuptakc 
inhibitors (SNRls). Clinicians prescribing 5-HT, receptor agonists, SSRis, and 
SNRis should consider that 5-HT, receptor agonists often are used intermit
tently and that either the 5-HT1 receptor agonis t, SSRI, or SNRI muy be pre· 
scribed by a different clinician. Clinicians also should weigh the potential risk 
of serotonin syndrome with the expected benefit of using a 5-HT, receptor 
agonist concurrently with SSRI or SNRI therapy. If concomitant treatment with 
sumatriptan or another 5-HT, receptor agonist and citulopram is clinically war
ranted, the patient should be observed carefully. particularly during treatment 
initiation, dosage increases, and following the addition of other scrotoncrgic 
agents. Patients receiving concomitant 5-HT, receptor agonist and SSRI or 
SNRlthcrapy should be infonned of the possibility of serotonin syndrome and 
advised to immediately seek medical attention if they experience symptoms of 
this syndrome. 

Selective Serotonin-reuptake Inhibitors and Selective Serotonin
and Norepinephrine-reuptake Inhibitors Because of the potential risk 
of serotonin syndrome, •concurrent use of other SSRis and SNRls should be 
avoided in patients receiving sertral inc. 

Tryptophan and Other Serotonin Precursors Because of the po-
tential risk of serotonin syndrome, concurrent usc of tryptophan or other se
rotonin precursors should be avoided in patients receiving sertraline. 

Other Serotonergic Drrtgs Because of the potential risk of serotonin 
syndrome, caution is advised whenever SSRis, including scrtraline, and SNRis 
are concurrently administered with other drugs that may affect scrolonergic 
neurotransmitter systems, including tramadol and St. John's wort. 

• Drugs Undergoing Hepatic Metabolism or Afl'ecting Hepatic 
Microsomal Enzymes Animal studies have demonstrated that senraline 
induces hepatic microsomal enzymes. In humans, microsomal enzyme induc
tion by sertraline was minimal as detcnnined by a small (5%) but statistically 
s ignificant decrease in antipyrine half-life following sertraline administration 
(200 mg daily) for 21 days. The manufacturers state that this small change in 
antipyrine half-life reflects a clinically unimportant change in hepatic metab
olism. Nonetheless, caution should be exercised when scrtraline is given to 
patients receiving drugs that are hepatically metabolized and that have a low 
therapeutic ratio, such as warfarin. (Sec Anticoagulants under Drug Interac
tions: Protein-bound Drugs.) 

Drugs Metabolized by Cytochrome P-450 (CYP) 2D6 Sertraline, 
like many other antidepressants (e.g., other selective serotonin-rcuptake inhib
itors, many tricyclic antidepressants) is metabolized by the drug-111etabolizing 
cytochrome P-450 (CYP) 2D6 isoenzyme (debrisoquine hydroxylase). In ad· 
dition, like many other drugs metabolized by CYP2D6, senralinc inhibits the 
activity of CYP2D6 and potentially may increase plasma concentrations of 
concomit;mtly adminis tered drugs that also are metabolized by this isoenzyme. 
Although similar interactions arc possible with other selective serotonin-reup
takc inhibitors, there is considerable variability among the drugs in the extent 
to which they inhibit CYP2D6. At lower doses, sertraline has demonstrated a 
less prominent inhibitory effect on CYP2D6 than some other selective sero
tonin-reuptake inhibitors. Nevertheless, even sertraline has the potential for 
clinically important CYP2D6 inhibition. 
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Concomitant usc of sertrnline with other drugs metabolized by CYP2D6 
has not been systematically studied. The extent to which this potential inter
action may become clinically important depends on the extent of inhibition of 
CYP:!D6 by the antidepressant and the therapeutic index of the concomitantly 
administered drug. The drugs for which this potential interaction is of greatest 
concern are those that are metabolized principally by CYP2D6 and have a 
narrow therapeutic indc)(, such as tricyclic antidepressants, class IC antiar
rhythmics (e.g., propafenone, tlecainide, encainide), and some phenothiazincs 
(e.g., thioriduzine). 

Caution should be used whenever concurrent therapy with sertraline and 
other drugs metabolized by CYP2D6 is considered. Because concomitant use 
of sertralinc and thioridazine may result in increased plasma concentrations of 
the phenothiazine and increase the risk of serious, potentially fatal, adverse 
cardiac effects (e.g., cardiac arrhythmias), the manufacturer of thioridazine 
states that the drug should not be used concomitantly with any drug that inhibits 
the CYP2D6 isozyme. The manufacturers of sertraline s tate that concurrent use 
of a drug metabolized by CYP2D6 may necessitate the administration of dos
ages of the other drug that arc lower than those usually prescribed. Furthermore, 
whenever sertralinc therapy is discontinued (and p lasma concentrations of ser
traline are decreased) during concurrent therapy with another drug metabolized 
by CYP2D6, an increased dosage of the concurrently administered drug may 
be necessary. 

Drugs Metabolized by Cytochrome P-450 (CYP) 3A4 Although 
sertraline can inhibit the cytochrome P-450 (CYP) 3A4 isoenzyme, results of 
in vitro and in vivo studies indicate that the drug is a much less potent inhibitor 
of this enzyme than many other drugs. In an in vivo drug interaction study, 
concomitant use of senraline anti the CYP3A4 substrate, carbamazepine, under 
steady-state conditions had no effect on plasma concentrations of carbamaze
pine. The manufacturers of sertraline state that these data suggest that the extent 
of scrtrafine's inhibition of CYP3A4 activity is unlikely to be of clinical im
portance. However, a marked increase in plasma concentrations (ranging from 
80-250%) and bone marrow suppression developed within 1-2 months of in
itiating sertraline in a patient previously stabilized on carbamazepine and fle
cainide therapy. Although the precise mechanism for this possible interaction 
and the role of the cytochrome P-450 enzyme system are unclear, some clini
cians recommend that carbamazepine concentrations be monitored during con
comitant sertraline therapy. 

Results of an in vivo drug interaction study with cisapride indicate that 
concomitant use of sertraline (200 mg daily) induces the metabolism of cisa
pride; peak plasma concentrations and area under the plasma concentration
time curve (AUC) of cisapride were decreased by about 35% in the s tudy. 
However, the manufacturers of sertraline state that the e)(tent of sertraline's 
inhibition of CYP3A4 activity is unlikely to be of clinical importance. 

Results of ;mother drug interaction study in which sertrnline was used con
comitantly with terfenadine (no longer commercially available in the US), a 
drug metabolized principally by the cytochrome P-450 microsomal enzyme 
system (mainly by the CYP3A4 isoenzyme), indicate that concurrent use of 
sertraline did not increase plasma concentrations of terfenadine and, therefore, 
the manufacturers state that these data suggest thut the extent of sertrnline's 
inhibition of CYP3A4 activity is unlikely to be of clinical importance. How
ever, the manufacturer of astemizole (no longer commercially available in the 
US) and some clinicians state that until the clinical importance of these findings 
is established, concomitant use of sertraline with astemizole or tcrfenadine is 
not recommended since substantially increased plasma concentrations of un
changed astcmizole or terfcnadine could occur resulting in an increased risk of 
serious adverse cardiac effects. 

• Tricyclic and Other Antidepressants The e)(tent to which selec
tive serotonin-reuptake inhibitor interactions with tricyclic antidepressants may 
pose clinical problems depends on the degree of inhibition and the pharma
cokinetics of the scrotonin-reuptake inhibitor involved. In healthy individua ls, 
sertraline has been shown to substantially reduce the clearance of two tricyclic 
antideprcssanLs, desipramine and imipramine. This interaction appears to result 
from sertraline-induccd inhibition of CYP2D6. TilUs, the manufacturers anti 
some clinicians recommend that caution be exercised during concurrent use of 
tricyclics with sertraline since sertraline may inhibit the metabolism of the 
tricyclic antidepressant. In addition, pla~ma tricyclic concentrations may need 
to be monitored and the dosage of the tricyclic reduced during concomitant 
administration. (Sec Drugs Metabolized by Cytochrome P-450 [CYP] 2D6 un
der Drug Interactions: Drugs Undergoing Hepatic Metabolism or Affecting 
Hepatic Microsomal Enzymes.) 

Clinical experience regarding the optimal timing of switching from other 
antidepressants to sertraline therapy is limited. Therefore, the manu fac turers 
recommend that care and prudent medical judgment be exercised when switch
ing from other antidepressants to sertrulinc, particularly from long-acting 
agents (e.g., fluoxetine). Because some adverse reactions resembling serotonin 
syndrome have developed when Huoxetine therapy has been abruptly discon
tinued and sertmlinc therapy initiated immediately afterward, a washout period 
appears to be advisable when transferring a patient from Huo)(etine to sertraline 
therapy. However, the appropriate duration of the washout period when switch
ing from one selective serotonin-reuptake blocke r to another has not been 
clearly established. Pending further experience in patients being transferred 
from therapy with another antidepressant to scrtraline and us the clinical situ
ution permits, it generally is recommended that the previous antidepressant be 
discontinued according to the recommended guidelines for the specific anti-
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depressant prior to initiation of sertraline therapy. (Sec Drug Interactions: 
Drugs Associated with Serotonin Syndrome,) 

• Protein-bound Drugs Because sertraline is highly protein bound, the 
drug theoretically could be displaced from binding sites by, or it could displace 
from binding sites, other protein-bound drugs such as oral anticoagulants or 
digito,;in. In vitro studies to date have shown that sertraline has no effect on 
the protein binding of 2 other highly protein-bound drugs, propmnolol or war
fa rin; these findings also have been confirmed in clinical studies. However, 
pending further accumulation of data, patients receiving sertraline concomi
tantly with any highly protein-bound drug should be observed for potential 
adverse effects associated with combined therapy. 

• Drugs Affecting Hemostasis Anticoagulants In a study com
paring prothrombin time AUC (0-120 hour) following a dose of warfarin (0.75 
mg/kg) or placebo prior to and after 21 days of either sertraline (50-200 mg 
daily) or placebo, prothrombin t ime increased by an average of 8% compared 
with baseline in the sertraline group and decreased by an average of I% in 
those receiving placebo. In addition, the normalization of prothrombin time 
was slightly delayed in those receiving sertraline when compared with those 
receiving placebo. Because the clinical importance of these findings is not 
known, prothrombin time should be monitored carefully whenever sertralinc 
therapy is initiated or discontinued in pat ients receiving anticoagulants. 

Other Drugs That Interfere with Hemostasis Epidemiologic case
control and cohort design studies that have demonstrated an association be
tween selective scrotonin-reuptake inhibitor therapy and an increased risk of 
upper GI bleeding also have shown that concurrent use of aspirin or other 
nonst.eroidal anti-inHammatory agenl~ substantially increases the risk of G l 
bleeding. Although these studies focused on upper GI bleeding, there is some 
evidence suggesting that bleeding at other sites may be similarly potentiated. 
The precise mechanism for this increased,risk remains to be clearly established; 
however, serotonin release by platelets is known to play an import;mt role in 
hemostasis, and selective serotonin-reuptake inhibitors decrease serotonin up
take from the blood by platelets, thereby decreasing the amount of serotonin 
in platelets. Patients receiving sertrnline should be cautioned about the con
comitant usc of drugs that interfere with hemostasis, including aspirin and other 
nonsteroidnl anti-inflammatory agents. 

• Alcohol Sertraline administration did not. potentiate the cognitive and 
psychomotor effects induced by alcohol in healthy individuals. In addition, no 
apparent additive CNS depressant effects were observed in geriatric patients 
receiving sertraline together with moderate amounts of alcohol. Nonethe less, 
the manufacturers state that concurrent use of sertraline and alcohol is not 
recommended. 

• Electroconvulsive Therapy The effects of scrtraline in conjunction 
with electroconvulsive therapy (ECf) have not been evaluated to date in clin
ical s tudies. 

• Cimelidine In a study evaluating the effect of the addition of a single 
dose of sertraline ( 100 mg) on the second of 8 days of cimctidine administration 
(800 mg daily), the mean AUC, peak concentration, and elimination half-life 
of sertraline increased substantially (by 50, 24, and 26%, respectively) com
pared with the placebo group. The clinical importance of these changes is 
unknown. 

• Benzodiazepines ln a study comparing the disposition of diazepam 
administered IV before and after 2 1 days of sertraline therapy (dosage titrated 
from 50-200 mg daily) or placebo, there was a 32% decrease in diazepam 
clearance in the sertrnline recipients and a 19% decrease in those receiving 
placebo when compared with baseline. There was a 23% increase in the time 
to maximal plasma concentration for desmcthyldiazepam in the scnralinc group 
compared with a 20% decrease in the placebo group. The clinical importance 
of these findings is unknown; however, they suggest that sertraline and N
tlesmethylsertraline are not likely to inhibit substantially the CYP2C 19 and 
CYP3A3/4 hepatic isoenzymes involved in the metabolism of diazepam. 

• Clozapine Concomitant use of selective serotonin-reuptake inhibitors 
such us sertraline in patients receiving clozapine can increase plasma concen
trations of the antipsychotic agent. In a study in schizophrenic patients receiv
ing clozapine under steady-state conditions, initiation of paro)(etinc therapy 
resulted in only minor changes in plasma concentrations of clozapine and its 
metabolites; however, initiation of Huvoxamine therapy resulted in increases 
that were threefold compared with baseline. In other published reports, con
comitant use of clozapine and selective serotonin reuptuke-inhibitors (fluvox
amine, paroxetine, sertraline) resulted in modest increases (less than twofold) 
in clozapine and metabolite concentrations. The manufacturer of clozupine 
s tates that caution should be exercised and pat ients closely monitored if clo
zapine is used in patients receiving selective serotonin-reuptake inhibitors, and 
a reduction in clozapine dosage should be considered. · 

• Lithium In a placebo-controlled trial, the administration of2 doses of 
sertraline did not substantially alter steady-state plasma lithium concentrations 
or the renal clearance of lithium. Pending further accumulation of data, how
ever, the manufacturers recommend that phisma lithium concentrations be mon
itored followin~ init iation of sertraline in patients receiving lithium and that 
lithium dosage be adjusted accordingly. In addition, because of the potential 
risk of serotonin syndrome, caution is ad vised during concurrent sertraline and 
lithium usc. 
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• Hypoglycemic Drugs In u placebo-controlled study in healthy male 
volunteers, sertraline administration for 22 days (including 200 mg daily for 
the final 13 days) caused u small but statistically significant decrease (16%) in 
the clearance of a 1-g IV dose of tolbutamide compared with baseline values 
and an increase in the terminal elimination half-life (from 6.9 to 8.6 hours). 
The decrease in clearance )YUS not accompanied by any substantial changes in 
the plasr,-~a protein binding or tjle app,arent volume of distribution of tolbut
amide, which suggests that the cqjlnge m tolbutamide clearance .may be caused 
by a slight inhibition of the cytochrome P-450 isoenzyme CYP2C9/IO when 
sertraline is given in !he max.imum re~ommended dosage. The clinical impor
tance of these findings remains JO be det~rmined. 

• Digoxin In a placebo-coptrolled trial in healthy volunteers, sertraline 
administration for 17 days (including 200 mg daily for the final 10 days) did 
no,t alter serum digoxin conceniiations or renal clearance of digoxin. The results 
of this study suggest that dosage adjustment of digoxin may not be necessary 
in patients receiving concomitant sertraline. 

• Atenolol In a doubl~Lblind, placebo-controlled, randomized, crossover 
study, a single, 100-mg dose of scrtraline had no effect on the ,13-adrenergic 
blocking activity of atenolol when administered to a limited number of healthy 
males . 

• Amiodarone A decrease in the plasma concentrations of amiodarone 
and its active metabolite , desmethylamiodarone, to 82 and 85% of the baseline 
values, respectively, occurred in one' patient following the discontinuance of 
scrtralinc and carbamazepine therapy, suggesting that sertraline may have been 
inhibiting the metabolism of'amipqarone by CYP3A4. 

• Phenytoin In a Iandomized, double-blind, placebo-coniiolled trial, 
chronic administration of high dosages of sertraline (200 ,mg daily) did not 
substantially affect the pharmacokinetics or pharmacodynamics of phenytoin 
when the 2 drugs were given concurrently in healthy volunteers. However, 
substantial reductions in plasma sertaline concentrations have been observed 
in sertraline-IICatcd patients concurrently receiving phenytoin; it was suggested 
that induction of •the cytochrome P-450 isoenzymes may be responsible. In 
addition, concurrent administration of sertraline and phenytoin reportedly re
sulted in elevated phenytoin concentrations in 2 geriatric patients! Pending 
further accumulation of dqta, the manufacturers and some clinicians recom
men,d that plasma phenytoin concentratiO!l!j be monitored following initiation 
of sertraline thempy and that phenytoin dosage should be adjusted us necessary, 
particularly in patients with multiple underlying medical conditions and/or 
those receiving multiple concomitant drugs. 

• Pimozide Concomitant usc of sertralinc and pimozide has resulted in 
substantial increases in peak plasma concentrations. and area under the plasma 
concentration-time curve (AUC) of pimozide. In one controlled study, admin
istration of a single 2-mg dose of pimozide in individuals receiving sertraline 
200 mg daily resulted in a m,ean increase in pimozide AUC and peak plasma 
concentrations of about 40%, but was not associated with changes in ECG 
parameters. The effect on QT interval and pharmacokinetic parameters of pi
mozide administered in higher doses (i.e., doses exceeding 2 mg) in combi
nation with sertraline are as yet unknown. Concomitant use of sertraline and 
pimozide is contraindicated because of the low therapeutic index of pimozide 
and because the reported interaction between the 2 drugs occurred at a' low 
dose of pimozidc. The mechanism of this interaction is us yet unknown. 

• Valproic Acid The effect of sertraline on plasma valproic acid con
centrations remains to be evaluated in clinical studies. In the absence of such 
daca, the manufacturers recommend monitoring plasma valproic acid concen
trations following initiation of sertraline therapy and adjusting the dosage of 
valproic acid as necessary. · 

Acute Toxicity 

• Pathogenesis The acute lethal dose of sertaline in humans is not 
known. One patient who ingested 13.5 g of sertraline alone subseguently re
covered. However. death occurred in another patient who ingested 2.5 g of the 
drug alone. , 

In general, overdosage of sertraline may be expected to produce effects that 
are extensions of the drug's pharmacologic and adverse effects. The most com
mon signs and symptoms associated with nonfatal sertraline overdosage include 
somnolence, nausea, vomiting, tachycardia, dizziness, agitation, and tremor. 
Other adverse evenL~ observed in patients who received.overdosages of sertra
line (alone or in combination with other drugs) include bradycardia, bundle 
branch block, coma, seizures, delirium, hallucinations, hypertension, hypoten
sion, manic reaction, pancreatitis, QT-interval prolongation, serotonin syn
drome, stupor, and syncope. Prolonged tachycardia, hypertension, hallucina
tions, hyperthermia, tremors of the extremities, and skin flushing have occurred 
in a child after accidental sertraline ingestion; the reaction resembled serotonin 
s.yndrome. Flushing, anger, emotional lability, and distractability developed 1 
hour after an adult female ingested 2 g of sertraline; recovery was uneventful 
apart from watery bowel movements. 

• Treatment Because fatalities and severe toxicity have been reported 
when sertralinc was ingested alone or in combination with other drugs and/or 
alcohol, the manufacturers and some clinicians recommend that any overdosage 
involving sertraline be managed aggressively. Clinicians also should consider 
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the possibility of serotonin syndrome in patients presenting with similar clinical 
features and a recent history of sertralinc and/or ingestion of other serotonergic 
agents. (See Drug Interactions: Drugs Associated with Serotonin Syndrome.) 

Management of sertraline overdosage generally involves symptomatic and 
supportive care. A patent airway should be established and maintained, and 
adequate oxygenation and ventilation should be ensured. ECG and vital sign 
monitoring is recommended following acute overdosage with the drug, al
though the value of ECG monitoring in predicting the severity of sertraline
induced cardiotoxicity is not known. (See Acute Toxicity: Manifestations, in 
the Tricyclic Antidepressants General Statement 28:16.04.28.) There is no spe
cific antidote for sertraline intoxication. Because suicidal ingestion often in
volves more than one drug, clinicians treating sertraline overdosage should be 
alert to possible manifestations caused by drugs other than sertraline. 

If the patient is comatose, having seizures, or lacks the gag reflex, gastric 
lavage may be performed if an endotracheal tube with cuff intlmed is in place 
to prevent aspiration of gastric contents. Since administration of activated char
coal (which may be used in conjunction with sorbitol) may be as effective us 
or more effective than induction of emesis or gastric lavage, its use has been 
recommended either in the initial management of sertraline overdosage or fol
lowing induction of emesis or gastric lavage in patients who have ingested u 
potentially toxic quantity of the drug. 

Limited data indicate that sertraline is not appreciably removed by hemo
dialysis. Because of the large volume of distribution of sertraline and its prin
cipal metabolite, peritoneal dialysis, forced diuresis, hemoperfusion, and/or 
exchange IIansfusion also are likely to be ineffective in removing substantial 
amounts of scrtralinc and N-desmethylsertralinc from the body. 

Clinicians should consult a poison control center for additional infom1ation 
on the management of sertraline overdosage. 

Chronic Toxicity 
Sertraline has not been studied systematically in animals or humans to 

determine whether therapy with the drug is associated with abuse, tolerance, 
or physical dependence. 

The premarketing clinical experience with senraline did not reveal any 
tendency for a withdrawal syndrome or any drug-seeking behavior. However, 
fatigue, severe abdominal cramping, memory impairment, and influenza-like 
symptoms were reported 2 days following abrupt discontinuance of sertraline 
in one patient; when sertraline was restarted, the symptoms remitted. Electric 
shock-like sensations occurred in another patient I day after the last adminis
tered dose of sertraline; these sensations became less intense and eventually 
disappeared 13 weeks after sertralinc therapy was discontinued. When evalu
ating these cqscs and those reported with other serotonin-reuptake inhibitors, 
it appears that a withdrawal syndrome may occur within several days following 
abrupt discontinuance of these drugs. The most commonly observed symptoms 
arc those that resemble influenza, such as fatigue, stomach complaints (e.g., 
nausea), dizziness or lightheadcdness, tremor. anx.iety, chills, sweating, and 
incoordination. Other reported symptoms include memory impairment, insom
nia, paresthesia, shock-like sensations, headache, palpitations, agitation, or ag
gression. Such reactions appear to be self-limiting and improve over I to sev
eral weeks. Pending further experience, sertraline therapy should be 
discontinued gradually to prevent the possible development of withdrawal re
actions. 

As with other CNS-active drugs, clinicians should carefully evaluate pa
tients for u history of substance abuse prior to initiating sertraline therapy. If 
scrtraline therapy is initiated in patients with a history of substance abuse, such 
patients should be monitored closely for signs of misuse or abuse of the drug 
(e.g., development of tolerance. use of increasing doses, drug-seeking behav-
ior). ' 

The potential for misuse of sertralinc in patients with concurrent eating 
disorders and/or those who may seck the drug for its appetite-suppressant ef
fects also may be considered. 

Pharmacology 

The pharmacology of scrtraline is complex and in many ways resembles 
that of other antidepressant agents, particularly those agents (e.g., tluoxetine, 
tluvoxaminc, paroxetinc, clomipramine, trazodone) that predominantly poten
tiate the pharmacologic effects of serotonin (5-HT). Like other selective sero
tonin-rcuptake inhibitors (SSR!s), sertraline is a potent and highly selective 
rcuptakc inhibitor of serotonin and has little or no effect on other neurotrans
mitters. 

• Nervous System Efl'ects The precise mechanism of antidepressant 
action of scrtraline is unclear, but the drug has been shown to selectively inhibit 
the reuptakc of serotonin at the pn:synaptic neuronal membrane.-Sertraline
induced inhibition of serotonin reuptakc causes increased synaptic concentra
tions of serotonin in the CNS, resulting in numerous functional changes asso
ciated with enhanced serotonergic ncurotransmission. Like other selective 
serotonin-reuptake inhibitors (e.g., fluoxctine, fluvoxamine, paroxctine), sertra
line appears to have only very weak effects on the reuptake of norepinephrine 
or dopamine and does not exhibit clinically important anticholinergic, antihis
taminic, or adrenergic (a,, a 2, {3) blocking activity at usual therapeutic dosages. 

Although the mechanism of antidepressant action of antidepressant agent~ 
may involve inhibition of the reuptake of various neurotransmitters (i.e., se-
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rotonin. norepinephrine) at the presynaptic neuronal membrane, it has been 
suggested that pos tsy~aptic receptor m?dification is mainly ~espo_nsible for 
the antidepressant ucuon observed dunng long-term admm1stratton of an
tidepressant agents. During long-term therapy with most antidepressants 
(e.g .• tricyclic antidepressants, monoamine oxidase [MAO] inhibi tors), 
these adaptive changes mainly consist of subsensitivity of the noradrener
gic adenylate cyclase syste m in association with a decrease in the number 
of 13-adrenergic receptors; such effects on noradrenergic receptor function 
are commonly referred to as "down regulation." In animal studies, long
term administration of sertraline has been shown to downregulate norad
renergic receptors in the CNS as has been observed with many other clin
ically effective antidepressants. In addition, some antidepressants (e.g., 
amitriptyline) reportedly decrease the number of serotonergic (5-HT) bind
ing sites following chronic administration. Although changes in the density 
o f type 2 serotonergic (5-HT,) binding sites were not observed during 
chronic administration of sertraline in animals in one study, the drug caused 
desensitization of the 5-HT, receptor transmembrane signaling system; the 
clinical importance of these findings requires further study. 

The precise mechanism of action that is responsible for the eflicncy of 
scrtrnline in the treatment of obsessive-compulsive disorder is unclear. How
ever, because of the potency of clomipramine and other selective serotonin
reuptake inhibitors (e.g., fluoxet ine, nuvo11amine, paroxetine) in inhibiting se
rotonin reuptake and their efficacy in the treatment of obsessive-compulsive 
disorder, a serotonin hypothesis has been developed to explain the pathogenesis 
of the condition. The hypothesis postulates that a dysregulation of serotonin is 
responsible for obsessive-compulsive disorder and that sertraline and these 
other agents are effective because they correct this imbalance, Although the 
available evidence supports the serotonergic hypothesis of obsessive-compul
sive disorder, additional studies are necessary to confirm this hypothesis. 

Serotonergic mechanisms also appear to be involved at least in part in u 
number of other pharmacologic effects associated with selective serolonin
reuptake inhibitors, including senraline, such us decreased food intake and 
altered food selection as well as decreased alcohol intake. 

Serotonergic Effects Sertmline is a highly selective inhibitor of se
rotonin reuptake at the presynaptic neuronal membrane. Sertraline-induced in
hibition of serotonin reuptake causes increased synaptic concentrations of the 
neurotransmiller, resulting in numerous funct ional changes associated with en
hunced seroloncrgic neurotrunsmission. 

Data from in vitro s tudies suggest that sertralinc is more potent than nu
voxamine , nuoxetine , or clomipramine as a serotonin-reuptake inhibitor. Like 
some other serotonin-reuptake inhibitors, sertraline undergoes metabolism via 
N-demethylation to form N-desmethylscrtraline, the principal metabolite. Data 
from in vivo and in vitro s tudies have shown that N-desmethylsertraline is 
approximately 5- 10 times less potent as an inhibitor of serotonin reuptake than 
sertraline; however, the metabolite retains selectivity for serotonin reuptake 
compared with either norepinephrine or dopamine reuptake. 

At therapeutic dosages (50-200 mg daily) in healthy individuals, sertraline 
has been shown to inhibit the reuptake of serotonin into platelets in a dose
dependent manner. Like other serotonin-reuptake inhibitors, scrtraline inhibits 
the spontaneous firing of serotoncrgic neurons in the dorsal raphe nucleus, In 
vitro data have demonstrated that sertraline has substantial affinity for seroto
nergic (5-HT,", 5-HT111, 5-HT2) receptors. 

Effects 011 Otlter Neurotra11smillers Like other serotonin-reuptake 
inhibitors, sertraline has been shown to have lillie or no activity in inhibiting 
the reuptake of norepinephrine. In addition, the drug has demonstrated a sub
stantially higher selectivity ratio of serotonin-to-norepinephrine reuptake in
hibiting activity than nuoxetine or tricyclic antidepressant agents, including 
clomipramine. 

Although sertraline has only weak activity in inhibiting the reuptake of 
dopamine, the relative selectivity of scrtraline for inhibiting serotonin reuptake 
relative to dopamine reuptake appears to be somewhat less than that of fiuoll
etinc, fiuvoxamine, zimelidine, or clomipramine. In addition, sertralinc does 
not inhibit monoamine oxidase. 

Unlike tricyclic and some other antidepressants, sertraline does not exhibit 
clinically important anticholinergic, a - or j3-adrenergic blocking, or antihista
minic activity nt usual therapeutic dosages. As a result, the incidence of adverse 
effect~ commonly associated with blockade of muscarinic cholinergic receptors 
(e.g., dry mouth, blurred vision, urinary retention, constipation, confusion), a
adrenergic receptors (e.g., orthostatic hypotension), and histamine H,- and H2-

receptors (e.g., sedation) is lower in sertraline-treated patients. In vitro studies 
have demonstrated that sertralinc does not possess clinically important affinity 
for a 1- or c:r2-adrcnergic, 13-adrcnergic, histaminergic , muscarinic, GABA, bcn
zodiazepine, or dopamine receptors. 

Effects 011 Sleep Like tricyclic and most other antidepressants, sertra
linc suppresses rapid eye movement (REM) sleep. Although not clearly estab
lished, there is some evidence that the REM-suppressing effects of antidepres
sant agents may contribute to the antidepressant activity of these drugs. In 
animal studies, sertraline suppressed REM sleep; the drug appears to reduce 
the amount of REM sleep by decreasing the number as well as the dur.uion of 
REM episodes. Although the precise mechanism has not been fu lly elucidated, 
results of animal studies indicate that sertraline's effects on REM sleep are 
serotonergically mediated. 
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Effects 011 EEG Limited data currently are available regarding the 
effects of sertraline on the EEG. EEG changes in healthy individuals receiving 
single, I 00-mg doses of sertmline resembled the EEG profiles of patients re
ceiving desipramine-type antidepressants (increased alpha and decreased but 
accelerated delta activity) and suggest improved vigilance and psychometric 
performance. In individuals receiving higher single doses (200 and 400 mg) of 
the drug, sertraline produced EEG changes similar to imipramine-type anti
depressants (reduced alpha and low beta activity and increased theta and fast 
beta activity), which renee! vigilance changes of the dissociative type and there
fore possibl.e sedative activity. 

Effects 011 Psychomotor Fu11ction Scrtraline docs not appear to 
cause clinically important sedation and does not interfere with psychomotor 
performance. The drug did not appear to have any adverse effects on psycho
motor performance when given to healthy women in single doses up to 100 
mg. In healthy individuals over 50 years of age, single, I 00-mg doses of ser
traline increased the critical nicker fusion frequency slightly and the subjective 
perception of sedation; however, the drug had no depressant effect on objective 
tests of psychomotor performunce. In addition, no adverse effects on psycho
motor performance were observed in geriatric individuals who received the 
drug in a controlled study. 

• Cardiovascular Effects Senral ine appears to have lillie effect on the 
ECG. Data from controlled studies indicate sertraline does not produce clini
cally important changes in heart rate, cardiac conduction, or other ECG param
eters in depressed patients. 

• Effects on Appetite and Body Weight Like some other seroto
nergic agents (e.g., fenfiurumine [no longer commercially available in the US], 
nuoxetine, zimelidine), sertraline possesses anore11igenic activity. Limited data 
from animal studies suggest that fenfiuramine has been the most effective in
hibitor of food intake followed by fluoxetine and then scrtralinc. Although the 
precise mechanism has not been clearly established, results from animal studies 
indicate that sertraline's appetite-inhibiting action may result at least in part 
from serotonin-reuptake blockade and the resultant increase in serotonin avail
abili ty at the neuronal synapse. Because sertraline's anorexigenic activity was 
not antagonized by prior administration of serotonergic antagonists, other 
mechanisms also may be involved but require further study. Following admin
istration of single doses of sertraline in meal-fed animals, food intake was 
reduced in a dose-dependent manner. At a dose of 3 mg/kg. the reduction in 
food intake was substantially reduced and higher doses of I 0 or 30 mg/kg 
reduced food intake by 45 or 74%, respectively. 

Sertraline therapy hus resulted in dose-dependent decreases in body weight 
in animals receiving the drug for 3 days; the weight loss was not accompanied 
by any overt signs of behavioral abnormality. Sertralinc therapy also has re
sulted in decreases in body weight in individuals receiving the drug. However, 
weight loss is usually minimal and averaged about 0.45...().9 kg in individuals 
treated with the drug in controlled clinical trials. (Sec Cautions; Metabolic 
Effects and see also Cautions; Pediatric Precautions.) Rarely, weight loss has 
required discontinuance of therapy. 

• Effects on Alcohol Intake Like some other serotonergic agents, ser
traline produces a substantial decrease in voluntary alcohol intake in animals. 
Because serotonin appears to be involved in the regulation of alcohol intake , 
it has been suggested that selective serotonin-reuptakc inhibitors may allenuate 
alcohol consumption via enhanced scrotonergic neurotransmission. (Sec Cau
tions.) 

• Neuroendocrine Effects Limited data currently arc available regard
ing the effects of sertraline on the endocrine system. In one animal study, 
sertraline did not demonstrate substantial neuroendocrine effects at a dose that 
substantially reduced gross activity. 

Although a causal relationship has not been established, hypothyroidism, 
decreased serum thyroxine concentrations, and/or increased serum thyrotropin 
(thyroid-stimulating hormone , TSH) concentrations have been reported in a 
limited number of sertralinc patients, some of whom were receiving thyroxine 
concurrently. (See Cautions; Other Adverse Effects and also see Precautions 
and Contraindications.) 

• Other Effects Sertraline appears to have a weak uricosuric effect; 
mean decreases in serum uric acid of approximately 7% have been reported in 
patients receiving the drug. The clinical importance of these fi ndings is un
known, and there have been no reports of acute renal failure associated with 
the drug. (Sec Cautions; Precautions and Contraindications.) 

Pharmacokinetics 
In all human studies described in the Pharmacokinetics section, sertraline 

was administered as the hydrochloride salt; dosages and concentrations are 
expressed in terms of sertraline. 

• Absorption Sertrnline appears to be slowly but well absorbed from the 
Gltract following oral administration. The oral bionvailability of sertraline in 
humans has not been fully elucidated to date because a preparation for IV 
administration is not available. However, the relative proportion of an oml dose 
that reaches systemic circulation unchanged appears to be relatively small be
cause sertraline undergoes extensive first-pass metabolism. In animals, the oml 
bioavailability of sertraline ranges from 22-36%. The manufacturers state that 
the biouvailability of a single dose of scrtraline hydrochloride tablets is ap-
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proximately equal to that of an equivalent dose of senrnline hydrochloride oral 
solution. In a study in healthy adults who received a single I OO·mg dose of 
sertraline as a tablet or oral solution, the solution to tablet ratios of the mean 
geometric AUC and peak plasma concentrmion were 114.8 and 120.6%, re
spectively. 

The effect of food on the absorption of sertraline hydrochloride given as 
tablets or the oral solution hus been studied in single-dose studies. Adminis
tration of a sertmline hydrochloride tablet with food slightly increased the area 
under the concentration-time curve (AUC) of sertmline, increased peak plasma 
concentrations by approximately 25%, and decreased the time to achieve peak 
plasma concentrations from about 8 to 5.5 hours. Administration of sertmline 
hydrochloride oral solution with food increased the time to achieve peak plasma 
concentrations Jrom 5.9 to 7.0 hours. 

Peak plasma sertraline concentrations usually occur within 4.5-8.4 hours 
following oral administration of 50--200 mg once daily for 14 days. Peak 
plasma sertmline concentrations following administration of single oral doses 
of 50--200 mg are proportional and linearly related to dose. Peak plasma con
centrations and bioavailability are increased in geriatric individuals. 

Following multiple dosing, steady-state plasma senraline concentrations 
should be achieved after approximately I week of once-daily dosing. When 
compared with a single dose, there is an approximate twofold accumulation of 
senraline after multiple daily dosing in dosages ranging from 50--200 mg daily. 
N-Desmcthylsenralinc, scrtraline 's principal metabolite, exhibits time-related, 
dose-dependent increases in AUC (0--24 hour), peak plasma concentrations, 
and trough plasma concentrations with about a 5- to 9-fold increase in these 
parameters between day I and 14. 

As with other scrotonin-reuptake inhibitors, the relationship between 
plasma sertraline and N-desmcthylsertraline concentrations and the therapeutic 
and/or toxic effects of the drug has not been clearly established. 

• Distribution Distribution of sertraline and its metabolites into human 
body tissues and fluids has not been fully characterized. However, limited phar
macokinetic datu suggest thot the drug and some of its metabolites are widely 
distributed in body tissues. Although the apparent volume of distribution of 
sertraline has not been determined in humans, values exceeding 20 L/kg have 
been reported in rats and dogs. The drug crosses the blood-brain barrier in 
humans and animals. 

At in vitro plasma concentrations ranging from 20--500 ng/mL, sertalinc is 
approximmely 98% bound to plasma proteins, principally to albumin and a 1-

acid glycoprotein. Protein binding is independent of plasma concentrations 
from 20--2000 mcg!mL. However, scrtraline and N-desmethylsertmline did not 
alter the plasma protein binding of 2 other highly protein bound drugs, warfarin 
or propranolol, at concentmtions of 300 and 200 ng!mL, respectively. 

Sertraline and N-desmethylsertmline are distributed into milk. In a study 
involving 12 lactating women who received om! dosages of sertraline ranging 
from 25-200 mg daily, both sertraline and N-desmethylscrtraline were present 
in all breast milk samples, with the highest concentrations observed in hind 
milk 7-10 hours after the maternal dose. Detectable concentrations of sertraline 
were found in 3 and N-desmethylsenraline in 6, respectively, out of II nursing 
infants. 

• Elimination The elimination half-life of scnraline averages approxi
mately 25-26 hours and that of desmethylsertmline averages about 62-104 
hours. In geriatric adults elimination half-life may be increased (e.g., to about 
36 hours); however, such prolongation does not appear clinically important and 
does not warrant dosing alterations. 

The exact metabolic fate of senrnline has not been fully elucidated. Sertm
line appears to be extensively metabolized, probably in the liver, to N-des
methylsertraline and several other metabolites. Like some other serotonin-reup
take inhibitors, sertralinc undergoes metabolism via N-demethylation to form 
N-desmethylsertraline, the principal metabolite. Unlike some other serotonin
reuptake inhibitors, the drug metabolizing isoenzyme CYP2D6 (a cytochrome 
P-450 isoenzyme implicated in the sparteine/debrisoquine polymorphism) does 
not appear to have a major role in the conversion of scmalinc to N-desme
thylsertrJ!ine. Nonetheless, sertmline has the potential for clinically important 
inhibition of this enzyme. (Sec Drug Interactions: Drugs Undergoing Hepatic 
Metabolism or Affecting Hepatic Microsomal Enzymes.) In vitro, the conver
sion of sertraline to N-desmethylsertraline correlates more with CYP3A3/4 ac
tivity than with CYP2D6 activity. Data from in vivo and in vitro studies have 
shown that N-desmethylsertraline is approximately 5-10 times less potent as 
an inhibitor of serotonin reuptake than sertraline; however, the metabolite re
tains selectivity for serotonin reuptake compared with either norepinephrine or 
dopamine reuptake. Both sertraline and desmethylsenraline undergo oxidative 
dcamination and subsequent reduction, hydroxylation, and glucuronide con
jugation. Desmethylsenraline has an elimination half-life approximately 2.5 
times that of sertraline. 

Following oral administration, sertraline and its metabolites are excreted in 
both urine and feces. Following oral administmtion of a single, radiolabeled 
dose in 2 healthy males, unchanged senraline accounted for less than 5% of 
plasma radioactivity. Approximately 40--45% of the radiolabeled dose was ex
creted in urine within 9 days. Unchanged sertraline was not detectable in urine. 
During the same period, approximately 40--45% of the radiolabeled drug was 
eliminated in feces, inc luding 12-14% of unchanged sertraline. 

The effect of age on the elimination of sertraline has not been fully eluci-
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dated. Plasma clearance of sen aline was approximately 40% lower in a group 
of 16 geriatric patients (8 males and 8 females) who received 100 mg of the 
drug for 14 days than that reponed in a similar study involving younger indi
viduals (from 25-32 years of age). Based on these results, the manufacturers 
state that steady-state should be achieved in about 2-3 weeks in older individ
uals. In addition, decreased clearance of N-desmethylsenraline was nmed in 
older males but not in older females. 

Because senraline is extensively metabolized by the liver, hepatic impair
ment can affect the elimination of the drug. In one study in patients with chronic 
mild hepatic impairment (Child-Pugh scores of 5-8) who received 50 mg of 
sertraline daily for 21 days, senraline clearance was reduced resulting in a 2-
3 times greater exposure to the drug and its metabolite (desmethylsertraline) 
than that reported for age-matched individuals without hepatic impairment. In 
a single-dose study in patients with mild, s table cirrhosis, the elimination half
life of sertraline was prolonged to a mean of 52 hours compared with 22 hours 
in individuals without hepatic disease. In addition, peak plasma concentrations 
and AUC values for sertraline were 1.7- and 4.4-fold higher, respectively, in 
patients with hepatic impairment when compared with healthy individuals with
out liver disease, rellecting decreased c learance of the drug. The pharmacoki
netics of sertraline have not been studied to date in patients with moderate and 
severe hepatic impairment; therefore, the manufacturers recommend that ser
traline be administered with caution and in reduced dosage or less frequently 
in patients with hepatic impairment. (See Cautions: Precautions and Contra
indications and see Dosage and Administration: Dosage in Renal and Hepatic 
Impairment.) 

Because sertraline is extensively metabolized in the liver and renal clear
ance of the drug is negligible, the manufacturers state that clinically important 
decreases in sertraline c learance are not anticipated if the drug is used in pa
tients with renal impairment. Results of a multiple-dose study indicate that the 
pharmacokinetics of sertraline nrc not affected by renal impairment. In this 
study, individuals with mild to moderate reni)J impairment (creatinine clear
ance: 30--60 mL/minute), moderate to severe renal impairment (creatinine 
clearance: I 0--29 mL/minute), or severe renal impairment (undergoing hemo
dialysis) received 200 mg of senrnline daily for 21 days; the pharmacokinetics 
and protein binding of the drug in these patients were similar to those reported 
for age-matched individuals without renal impairment. (See Cautions: Precau
tions and Contraindications and see Dosage and Administration: Dosage in 
Renal and Hepatic Impairment.) 

Limited data indicate that sertraline is not appreciably removed by hemo
dialysis. Because of the large volume of distribution of sertraline and its prin
cipal metabolite, peritoneal dialysis, forced diuresis, hemoperfusion, and/or 
exchange transfusion also are likely to be ineffective in removing substantial 
amounts of sertraline and N-dcsmethylsertmline from the body. 

Chemistry and Stability 

• Chemistry Sertraline, a selective serotonin-reuptakc inhibitor antide
pressant agent, is a naphthalenamine (naphthylamine)-derivative. Sertraline dif
fers structurally from other selective serotonin-reuptakc inhibitor antidepres
sants (e.g., citalopram, lluoxetine, paroxetine) and also diffe rs structurally and 
pharmacologically from other currently available antidepressants (e.g., tricycl ic 
antidepressants, monoamine oxidase inhibitors). Like most other sermonin
reuptnke inhibitors, sertraline contains an asymmetric carbon; therefore, there 
are 2 existing optical isomers of the drug. However, only one of the optical 
isomers is present in the commercially available form of the drug. 

Sertro~linc is commercially available as the hydrochloride salt, which occurs 
as a white, crystalline powder thut is slightly soluble in water and isopropyl 
alcohol and sparingly soluble in ethanol. Commercially available senraline 
hydrochloride oral solution is a clear, colorless solution with a menthol scent 
containing 20 mg of sertralinc per mL and 12% alcohol. 

• Stability Commercially available sertrnline hydrochloride tablets and 
oral solution should be stored at 25"C, but may be exposed to temperatures 
ranging from 15-30"C. Sertraline hydrochloride oral solution should be diluted 
only in the liquids specified by the manufacturer, and should be used imme
diately after dilution. 

Preparations 

Excipients in commercially available drug preparations may have clinically 
important effects in some individuals; consult specific product labeling for details. 

Sertraline Hydrochloride 
Oral 
For solution, 20 mg (of sertraline) per mL' Sertrallne Hydrochloride Oral 
concentrate Solution 

Tablets, film- 25 mg (of sertraline)' 
coated 

50 mg (of sertraline)' 

Zolott~ (will1 calibmtcd dropper 
dispenser containing latex rubber), 
Pfizer 

Sertrallne Hydrochloride 
Tablets 
Zoloft• (~cored), Pfizer 

Sertraline Hydrochloride 
Tablets 
Zolott~ (scored), Pfizer 
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100 mg (of sertraline}" 

150 mg (of sertraline)' 

200 mg (of sertraline)' 

Sertraline Hydrochloride 
Tablets 
Zofofl" (scored), Pfizer 
Sertraffne Hydrochloride 
Tablets, Ranbaxy 
Sertraffne Hydrochloride 
Tablets, Ranbaxy 

•nvnil;~.blc frmn one or nmre manuf:lCturcr. distributor, and/or repack;~ger by b~neric (oonproprietary) name 

t U5C is n01 currently inclutJtd in lhc labeling ilpprnvcd by lhe US FtHxl and Drug Adminis1rJtion 

Sl'itrtt'd RrusumJ Jmuwry ~tKJ9. 0 CoJJ)'riglu. Jamusry 19119. Amrrrcun Sorirl)' of fft'altlr-Systrm 
Plumnadsu. 1m· 
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Nefazodone Hydrochloride 

• Nefazodonc is a phenylpiperazine-derivativc antidepressant agent that dif
fers chemically and pharmacologically from selective scrotonin-reuptake in
hibitors, monoamine oxidase inhibitors, and tricyclic and tctracyclic antide
pressant agents. 

Uses 

• Major Depressive Disorder Ncfazodone is used in the treatment of 
major depressive disorder. Because of the risk of hepatic failure associated 
with nefazodonc therapy, it may be appropriate to reserve the drug for patients 
whose disease fails to respond adequately to appropriate courses of other an
tidepressants. (See Hepatic Precautions under Dosage and Administration: Ad
ministrJtion.) Efficacy of nefazodone for the management of major depression 
has been established by controlled studies of 6-8 weeks' duration, principally 
in patients with major depressive episodes of at least moderntc severity, in 
outpatient seuings. Most clinical studies have shown that the antidepressant 
e ffect of usual dosages of ncfazodone in patients with moderate to severe de
pression is greater than placebo and comparable to that of usual dosages of 
tricyclic antidepressants. In these studies, no gender-related differences in 
safety or efficacy were noted. In addition, nefazodone has been evaluated in 
controlled trials of 6 weeks' duration in a hospital setting in patients who had 
major depression and, in most cases, melancholia. The safety and efficacy of 
nefazodone for relapse prevention also have been demonstrated in controlled 
trials of up to 36 weeks ' duration in pnticnts who responded to an initial 16-
week course of treatment with the drug for major depression. For further in
format inn on treatment of major depressive disorder :md considerations in 
choosing the most appropriate antidepressant for u particular patient, including 
considerations re lated to patient tolerance, patient age, and cardiovascular, sed
ative, and suicidal risks, see Considerations in Choosing Antidepressants under 
Uses: Major Depressive Disorder, in Fluoxetinc Hydrochloride 28: I 6.04.20. 

As with other antidepressants, the possibility that nefazodone may precip
itate hypomanic or manic auacks in patients with bipolar or other major affec
tive disorder shou ld be considered. 

Dosage and Administration 

• Administration Ncfazodone hydrochloride is administered omlly, 
usually in 2 equally divided doses daily. Concomitant administration of nefa
zodone and food delays absorption and decreases bioavailability of the drug 
by about 20%. However, the manufacturer states that this effect is unlikely to 
be clinically important and that nefazodone generally can be given orally with
out regard to meals. 

Although the effects of concomitant use of nefazodone and monoamine 
oxidase (MAO) inhibitors have not been evaluated in humans or animals, se
rious (sometimes fatal ) reactions related to serotonin syndrome have occurred 
in patients receiving MAO inhibitors concomitantly with other antidepressants 
that have pharmacologic properties similar to nefazodonc (e.g., selective se
rotonin-reuptakc inhibitors). Therefore, ncfazodone should not be used con
comitantly with MAO inhibitors and it is recommended that at least 2 weeks 
elapse between discontinuance of an MAO inhibitor and initiation of nefazo
donc and that an inte rval of at least I week elapse between discontinuance of 
nefazodonc and initiation of an MAO inhibitor. For information on the sero
tonin syndrome, sec Drug Interactions: Drugs Associated with Serotonin Syn
drome, in the Monoamine Oxidase Inhibitors General Statement 28:16.04.12 
and see Serotonin Syndrome under Drug Interactions: Drugs Associated with 
Serotonin Syndrome, in Fluoxctine Hydrochloride 28:16.04.20. 

The manufacturer states that concomitant usc of nefazodone is contrain
dicated in patients receiving tcrfenadine (no longer commercially available in 
the US), astemizole (no longer commercially available in the US), cisapride, 
or pimozide since nefazodonc may inhibit metabolism of these drugs and in
crease the potential for serious adverse cardiac effects. Concomitant use of 
carbamazepine and nefazodonc is contraindicated since this may reduce plasma 
concentrations of nefazodone and hydroxynefazodone by 95% resulting in lev
els insufficient to achieve an antidepressant effect. Concomitant usc of ncfa
zodone and alprazolam or triazolam results in clinically important increases in 
ph1sma concentrations of these benzodiazepines but does not affect the phnr-

macokinetics of nefazodone. Concomitant usc of triazolam and nefazodonc 
should be avoided for most patients, including the elderly; however, in excep
tional cases when concomitant use of the drugs may be considered appropriate. 
triazolam dosage should be reduced 75% and the lowest possible dosage should 
be used. If alprazolam is used concomitantly with nefazodone, a 50% reduction 
in initial dosage of the bcnzodiazepine is recommended. 

Dispensing and Administration Precautions Because of similar
ity in spelling between Scrzone" (the former tr:~de name for nefazodonc hy
drochloride; no longer commercially available in the US under this trade name) 
and Seroquel" (the trade name for quctiapinc fumarate, an antipsychotic agent), 
dispensing errors have been reported to the US Food and Drug Administration 
(FDA) and the manufacturer of Seroquel" (AstraZencca). According to the 
medication error reports, the overlapping strengths ( I 00 and 200 mg), dosage 
forms (tablets), and dosing intervals (twice daily) and the fact that these 2 drugs 
were stored closely together in pharmacies also were critical in causing these 
errors. These medication errors may be associated with adverse CNS (e.g., 
mental status deterioration, halluc ination, p:1ranoia, muscle weakness, lethargy. 
dizziness) and GI effects (e.g., nausea, vomiting, diarrhea). As of November 
200 I, 4 patients required emergency room visits and 3 patients were reportedly 
hospitalized because of dispensing errors involving these 2 agents. One female 
patient 25 years of age experienced fever and respiratory arrest after mistakenly 
taking Scroqucl" for 3 days instead of taking Serzonc• . and eventually died, 
although a causal relationship has not been established. FDA also is concerned 
that several patients unintentionally ingested Serzonc" or Seroqucl41 for a pro
longed period of time before the error was discovered. Therefore, extra care 
should be exercised in ensuring the accuracy of both oral and wriuen prescrip
tions for Seroquc l"' and Serzone "'. Although the Serzone brand was discontin
ued in June 2004, clinicians may continue to refer to ne fazodonc by the former 
brand name in prescribing. Some experts recommend that phannacists assess 
the measures of avoiding dispensing e rrors and implement them as appropriate 
(e.g., by verifying all orders for these agents by spelling both the tmde and 
generic names to prescribers, using computerized name alerts, attaching re
minders to drug containers and pharmacy shelves, separating the drugs on 
pharmacy shelves, counseling patients). 

Patients should be advised to question the dispensing pharmacist regarding 
any changes in the appearance of their prescription in terms of shape, color, or 
s ize of the tablets. Dispensing errors involving Scrzone• (nefazodone) and 
Seroquel" (quetiapine) should be reported to the munufacturers or directly to 
the FDA MedWatch program by phone (800-FDA-1 0!!8). fax (800-FDA-0 178), 
by the Intemet (hup://www.fda.gov/medwatch), or by mail (FDA Safety In
formation and Adverse Event Reporting Program, FDA, 5600 Fishers Lane , 
Rockville, MD 20852-9787). 

Hepatic Precautions Severe, life-threatening, and in some ca~cs fatal 
hepatic failure has been reported in patients receiving nefazodone. The onset 
of hepatic injury generally occurred after approximately 2 weeks to 6 months 
of nefazodone thempy in patients who subsequently developed hepatic fai lure 
that resulted in liver transplantation or death. Although some reports described 
prodromal symptoms (e.g .• anorexia, malaise, other GI sympw ms) or dark urine 
occurring before onset of jaundice, such prodromal symptoms were not re
ported in other cases. The incidence of hepatic fa ilure resulting in death or liver 
transplantation in the US associated with ncfazodone usc has been estimated 
to be approximately I case per 250,000-300,000 patient-years of usc (3-4 times 
the estimated rate of hepatic failure in the general populat ion). However, this 
is considered an underestimate because of undcrreporting, and the true risk of 
nefazodone-rclatcd hepatic failure may be substantially greater. 

Although there is no evidence to suggest that the presence of preexisting 
liver disease increases the likelihood of developing hepatic failure, nefazodone 
therapy generally should not be initiated in patients with active liver disease 
or elevated serum transaminase concentrations since baseline abnormalities can 
complicate monitoring of such patients. Early detection of drug-induced hepatic 
injury along with immediate withdrawal of the suspected drug is believed to 
enhance the likelihood of recovery. There fore, patients receiving ncfazodone 
should be advised to be alert for manifestations of hepatic dysfunction (e.g., 
jaundice, anorexia, GI complaints, malaise) and to contact their clinician im
mediately if they occur. Nefazodone should be discontinued if clinical signs or 
symptoms suggest hepatic fai lure. The drug also should be discontinued and 
should not be reinitiated in patients who develop evidence of hepatocellular 
injury (e.g., serum aminotransferase [ASTor ALT ] concentrations of 3 times 
the upper limit of normal or higher). Development of hepatocellular injury 
during nefazodone therapy is a contraindication to future use of the drug. 

Suicidality Precautions Worsening of depression and/or the emer
gence of suicidal ideation and behavior (suicidality) or unusual changes in 
behavior may occur in both adult and pediatric (see Pediatric Precautions unde r 
Dosage and Administration: Administration) patients with major depressive 
disorder or other psychiatric disorders, whether or not they arc taking ant ide· 
pressants. This risk may persist until clinically important remission occurs. 
Suicide is a known risk of depression and certain other psychiatric disorders, 
and these disorders themselves nrc the strongest predictors of suicide. However, 
there ha~ been a long-standing concern that antidepressants may have a role in 
inducing worsening of depression and the emergence of suicidality in certain 
patients during the early phases of treatment. Pooled analyses of short-tenn, 
placebo-controlled studies of antidepressants (i.e., selective serotonin-reuptake 
inhibitors and other antidepressants) have shown an increused risk of suicidality 
in children, adolescents, and young adults ( I ll-24 years of age) with major 
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Dosing a. Indications 

• Adult Dose 

Sertral i ne H}'drochloride 

• Major depressive disorder: SO mg/day ORALLY as a single dose in the rroming or the evening; may 
be increased at intervals of at least 1 week to a MAX dose of 200 mg/day 

• Obsessive-compulsive disorder: SO mg/day ORALLY as a single dose in the rrorning or the evening; 
may be increased at intervals of at least 1 week to a MAX dose of 200 mg/day 

• Panic disorder: 2S mg/day ORALLY as a single dose in the rroming or the evening for 1 week, then 
increase to SO mg/day; may then be increased at intervals of at least 1 week to a MAX dose of 200 
mg/day 

• Posttraumatic stress disorder: 2S mg/day ORALLY as a single dose in the rroming or the evening for 
1 week, then increase to SO mg/day; may then be increased at intervals of at least 1 week to a 
MAX dose of 200 mg/day 

• Prerrenstrual dysphoric disorder: daily dosing, SO mg/day ORALLY as a single dose in the rroming or 
the evening throughout the rrenstrual cycle; may be increased at SO-mg increrrents/rrenstrual 
cycle up to 1SO mg/day; OR 

• Prerrenstrual dysphoric disorder: luteal phase dosing, SO mg/day ORALLY only during the luteal 
phase; may be increased up to 100 mg/day if needed; if 100-mg dose is necessary, each new 
luteal-phase dosing cycle should begin with SO mg/day for 3 days before increasing to 100-mg/day 
dose 

• Social phobia: 2S mg/day ORALLY as a single dose in the rroming or the evening for 1 week, then 
increase to SO mg/day; may then be increased at intervals of at least 1 week to a MAX dose of 200 
mg/day 

• Pediatric Dose 

• Obsessive-compulsive disorder: children 6 to 12 years, 2S mg/day ORALLY as a single dose in the 
rroming or the evening; may be increased at intervals of at least 1 week to a MAX dose of 200 
mg/day 

• Obsessive-compulsive disorder: children 13 to 17 years, SO mg/day ORALLY as a single dose in the 
rroming or the evening; may be increased at intervals of at least 1 week to a MAX dose of 200 
mg/day 

• Dose Adjustments 

• renal irrpairrrent: dose adjustrrent not necessary 
• hepatic irrpairrrent: lower or less frequent doses should be used 

• FDA Labeled Indications 

• Major depressive disorder 

~FDA Approval: 
Adult, yes 
Pediatric, no 

~Efficacy: 

Adult, Effective 
Pediatric, Evidence favors efficacy 

~ Strength of Recomrrendation: 
Adult. Class I 
Pediatric. Class lib 
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~ Strength of Evidence: 
Adult. Category B 
Pediatric. Category B 

• Obsessive-compulsive disorder 

~FDA Approval: 
Adult, yes 
Pediatric, yes 6 years and older 

~Efficacy: 

Adult, Effective 
Pediatric, Effective 

~ Strength of Recommendation: 
Adult. Class I 
Pediatric. Class I 

~ Strength of Evidence: 
Adult. Category B 
Pediatric. Category B 

• Panic disorder 

~FDA Approval: 
Adult, yes 
Pediatric, no 

~Efficacy: 
Adult, Effective 

~ Strength of Recommendation: 
Adult. Class IIa 

~ Strength of Evidence: 
Adult. Category B 

• Posttraumatic stress disorder 

~FDA Approval: 
Adult, yes 
Pediatric, no 

~Efficacy: 

Adult, Effective 

~ Strength of Recommendation: 
Adult. Class I 

~ Strength of Evidence: 
Adult. Category B 

• Premenstrual dysphoric disorder 

~FDA Approval: 

Sertral i ne H}'drochloride 
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Adult, yes 
Pediatric, no 

~Efficacy: 
Adult, Effective 

~ Strength of Recommendation: 
Adult. Class I 

~ Strength of Evidence: 
Adult. Category B 

• Social phobia 

~FDA Approval: 
Adult, yes 
Pediatric, no 

~Efficacy: 

Adult, Effective 

~ Strength of Recommendation: 
Adult. Class I 

~ Strength of Evidence: 
Adult. Category B 

• Non-FDA Labeled Indications 

• Bipolar disorder, depressed phase; Adjunct 

~FDA Approval: 
Adult, no 
Pediatric, no 

~Efficacy: 

Adult, Evidence favors efficacy 

~ Strength of Recommendation: 
Adult. Class lib 

~ Strength of Evidence: 
Adult. Category B 

• Depression - Myocardial infarction, Post 

~FDA Approval: 
Adult, no 
Pediatric, no 

~Efficacy: 
Adult, Evidence favors efficacy 

~ Strength of Recommendation: 
Adult. Class lib 

Sertral i ne H}'drochloride 
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~ Strength of Evidence: 
Adult. Categorv B 

• Dysthyrria 

~FDA Approval: 
Adult, no 
Pediatric, no 

~Efficacy: 

Adult, Evidence favors efficacy 

~ Strength of Recomrrendation: 
Adult. Class lib 

~ Strength of Evidence: 
Adult. Category B 

• Generalized anxiety disorder 

~FDA Approval: 
Adult, no 
Pediatric, no 

~Efficacy: 
Adult, Evidence favors efficacy 
Pediatric, Evidence is inconclusive 

~ Strength of Recomrrendation: 
Adult. Class lib 
Pediatric. Class lib 

~ Strength of Evidence: 
Adult. Category B 
Pediatric. Category B 

• Night eating syndrorre 

~FDA Approval: 
Adult, no 
Pediatric, no 

~Efficacy: 

Adult, Evidence favors efficacy 

~ Strength of Recomrrendation: 
Adult. Class lib 

~ Strength of Evidence: 
Adult. Category B 

Sertral i ne H}'drochloride 

• Severe rmjor depression with psychotic features; Adjunct 

~FDA Approval: 
Adult, no 
Pediatric, no 
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~Efficacy: 

Adult, Evidence favors efficacy 

~ Strength of Recommendation: 
Adult. Class lib 

~ Strength of Evidence: 
Adult. Category B 

Black Box WARNING 

Antidepressants increased the risk of suicidal thinking and behavior in children, adolescents, and young 
adults with major depressive disorder (MDD) and other psychiatric disorders in short-term studies. 
Short-term studies did not show an increase in the risk of suicidality with antidepressants co111>ared 
with placebo in adults older than 24 years, and there was a reduction in risk with antidepressants 
co111>ared with placebo in adults aged 65 or older. This risk rrust be balanced with the clinical need. 
Monitor patients closely for clinical worsening, suicidality, or unusual changes in behavior. Farrilies and 
caregivers should be advised of the need for close observation and comrrunication with the prescriber. 
Sertraline hydrochloride is not approved for use in pediatric patients except for patients with 
obsessive co111>ulsive disorder (OCD) . 

Contra indications/Warnings 

• Contraindications 

• concorritant use of disulfiram (oral concentrate) 
• concorritant use of MAOis, including linezolid or IV methylene blue, within 14 days of sertraline 

discontinuation or use of sertraline within 14 days of discontinuing an MAOI; increased risk of 
serotonin syndrome 

• concomitant use of pirrozide 
• hypersensitivity to sertraline or any other COI'll>onent of the product 

• Precautions 

• suicidal ideation and behavior or worsening depression; increased risk, particularly in children, 
adolescents, and young adults during the first few rronths of therapy or following changes in 
dosage; rronitoring recomrended 

• bipolar disorder; increased risk of precipitation of a mixed/manic episode 
• bleeding events, including life-threatening herrorrhages, have been reported with SSRis; risk may be 

increased with concorritant use of aspirin, NSAIDs, warfarin, and other anticoagulants 
• concorritant use of alcohol is not recomrended 
• diabetes mellitus, new onset, has been reported 
• glycemic control, loss of (including hypoglycemia and hyperglycemia), has been reported in patients 

with and without preexisting diabetes; rronitoring recomrended 
• glaucoma, narrow-angle (angle-closure glaucoma) or increased intraocular pressure, history or at risk 

for; increased risk of mydriasis 
• hyponatremia, usually the result of SIADH, has occurred; increased risk with volume-depletion, 

elderly age, or concurrent diuretic therapy; discontinuation recomrended with symptomatic 
hyponatremia 

• latex allergy; oral concentrate dropper dispenser contains dry natural rubber 
• liver disease or impairment; risk of drug toxicity; lower or less frequent dose may be required 
• mania and hypomania have been reported 
• seizure disorder; seizures have been reported rarely, usually in patients with a personal or family 

history of seizure disorder 
• serotonin syndrome has been reported, often with concurrent use with other serotonergic drugs (eg, 

triptans, tricyclic antidepressants, fentanyl, lithium, tramadol, buspirone, tryptophan, St John's 
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wort), MAOis (including methylene blue IV and linezolid), and other drugs that ir11)air serotonin 
metabolism; monitoring recommended; discontinue use if suspected 

• withdrawal, abrupt; serious discontinuation symptoms have been reported; gradual reduction is 
recommended when possible 

• Pregnancy Category 

• Sertraline: C (FDA) 
• Sertraline: C CAUS) 

• Breast Feeding 

• Sertraline: AAP: Drugs for which the effect on nursing infants is unknown but may be of concern. 
• Sertraline: Micromedex: Infant risk is minimal. 

Drug Interactions 

• Contraindicated 

~ Clorgyline (probable) 
~ Furazolidone (theoretical) 
~ Iproniazid (probable) 
~ Isocarboxazid (probable) 
~ Levomethadyl (theoretical) 
~ Linezolid (probable) 
~ Methylene Blue (theoretical) 
~ Moclobemide (probable) 
~ Nialamide (probable) 
~ Pargyline (probable) 
~ Phenelzine (probable) 
~ Pimozide (probable) 
~ Procarbazine (probable) 
~ Rasagiline (theoretical) 
~ Selegiline (probable) 
~ Toloxatone (probable) 
~ Tranylcypromine (probable) 

• Major 

~ Abciximab (probable) 
~ Acenocoumarol (probable) 
~ Almotriptan (theoretical) 
~Amitriptyline (probable) 
~ Amoxapine (probable) 
~ Ancrod (probable) 
~ Anisindione (probable) 
~ Antithrombin III Human (probable) 
~ Apixaban (theoretical) 
~ Ardeparin (probable) 
~ Aspirin (probable) 
~ Astemizole (probable) 
~ Bivalirudin (probable) 
~ Certoparin (probable) 
~ Cilostazol (probable) 
~ Citalopram (theoretical) 
~ Clomipramine (probable) 
~ Clopidogrel (probable) 
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~ Clozapine (established) 
~ Cyclobenzaprine (theoretical) 
~ Dabrafenib (theoretical) 
~ Dalteparin (probable) 
~ Danaparoid (probable) 
~ Defibrotide (probable) 
~ Dermatan Sulfate (probable) 
~ Desipramine (probable) 
~ Desirudin (probable) 
~ Desvenlafaxine (theoretical) 
~ Dexfenflurarrine (theoretical) 
~ Dextromethorphan (theoretical) 
~ Diclofenac (probable) 
~ Dicumarol (probable) 
~ Dipyridamole (probable) 
~ Dothiepin (probable) 
~ Doxepin (probable) 
~ Droperidol (theoretical) 
~ Duloxetine (theoretical) 
~ Eletriptan (theoretical) 
~ Enoxaparin (probable) 
~ Eptifibatide (probable) 
~ Erythromycin (probable) 
~ Escitalopram (theoretical) 
~ Fenfluramine (theoretical) 
~ Fentanyl (theoretical) 
~ Flecainide (probable) 
~ Fluoxetine (theoretical) 
~ Fluvoxarrine (theoretical) 
~ Fondaparinux (probable) 
~ Fosphenytoin (probable) 
~ Frovatriptan (probable) 
~ Heparin (probable) 
~ Irriprarrine (probable) 
~ Iobenguane I 123 (theoretical) 
~ Levomilnacipran (theoretical) 
~ Lofeprarrine (probable) 
~ Lorcaserin (theoretical) 
~ Milnacipran (theoretical) 
~ Nadroparin (probable) 
~ Naratriptan (probable) 
~ Nortriptyline (probable) 
~ Oxcarbazepine (probable) 
~ Oxycodone (probable) 
~ Pamaparin (probable) 
~ Paroxetine (theoretical) 
~ Pazopanib (theoretical) 

Sertraline H~rochloride 

~ Pentosan Polysulfate Sodium (probable) 
~ Phenindione (probable) 
~ Phenprocoumon (probable) 
~ Phenytoin (probable) 
~ Prasugrel (probable) 
~ Protriptyline (probable) 
~ Reviparin (probable) 
~ Rizatriptan (probable) 
~ Sibutramine (probable) 
~ St John's Wort (probable) 
~ Sumatriptan (theoretical) 
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~ Tamoxifen (theoretical) 
~ Tapentadol (theoretical) 
~ Terfenadine (probable) 
~ Ticlopidine (probable) 
~ Tinzaparin (probable) 
~ Tirofiban (probable) 
~ Tramadol (theoretical) 
~ Trazodone (theoretical) 
~ Trimipranine (probable) 
~ Tryptophan (theoretical) 
~ Vilazodone (theoretical) 
~ Warfarin (probable) 
~ Zolnitriptan (probable) 

Sertraline H~rochloride 

• Moderate 

~ Alprazolam (probable) 
~ Bupropion (probable) 
~ Carbamazepine (probable) 
~ Cimetidine (probable) 
~ Darunavir (established) 
~ Efavirenz (established) 
~ Fluphenazine (probable) 
~ Ginkgo (probable) 
~ Lamotrigine (probable) 
~ Lithium (established) 
~ Metoclopranide (probable) 
~ Propafenone (probable) 
~ Propranolol (probable) 
~ Rifampin (probable) 
~Thiotepa (probable) 
~ Zolpidem (probable) 

Adverse Effects 

•COMMON 

~Gastrointestinal: Constipation (3% to 8%), Diarrhea (13% to 24%), Indigestion (6% to 13%), 
Nausea (13% to 30%), Nausea and voniting (2% to 30%) 

~ Neurologic: Dizziness (6% to 17%), Headache (25%), Insomnia (12% to 28%), Somnolence 
(2% to 15%), Tremor (5% to 11%) 

~Reproductive: Abnormal ejaculation (7% to 19%), Reduced libido (up to 11%) 
~ Other: Fatigue (10% to 16%) 

• SERIOUS 

~ Dermatologic: Stevens-Johnson syndrome 
~Endocrine metabolic: Hyponatremia 
~Immunologic: Anaphylaxis 
~ Musculoskeletal: Rhabdomyolysis 
~ Neurologic: Seizure (rare) 
~ Psychiatric: Depression, Exacerbation, Mania (rare), Suicidal thoughts (rare), Suicide (rare) 
~ Other: Serotonin syndrome 

Name Info 
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o US Trade Names 

o Zoloft 

o Class 

o Antidepressant 
o Serotonin Reuptake Inhibitor 

o Regulatory Status 

oRX 

o Generic Availability 

o Yes 

Mechanism of Action/Pharmacokinetics 

o Mechanism of Action 

o Sertraline HCI is a serotonin reuptake inhibitor (SSRI). The mechanism of action as antidepressant 
may be due to its inhibition of CNS neuronal uptake of serotonin. It has only very weak effects on 
norepinephrine and dopamine neuronal uptake. 

o Pharmacokinetics 

o Absorption 

~Oral: time to peak concentration, 4.5 h to 8.4 h 
~ Effect of food: (tablet), slightly increased AUC but Cmax was 25% greater, while Tmax 

decreased from 8 h to 5.5 h 
~ Effect of food: (solution), Tmax slightly prolonged from 5.9 h to 7 h 

o Distribution 
~ Protein binding: 98% 

o Metabolism 

~ Hepatic; glucuronide conjugation, hydroxylation, N-demethylation, oxidative deamination, and 
reduction 

~ Metabolite: N-desmethylsertraline 

o Excretion 

~ Fecal: 40% to 45%, 12% to 14% unchanged 
~ Renal: 40% to 45% 
~ Dialyzable: no 

o Elimination Half Life 
~ 26 h (average) 

Administration/Monitoring 

o Administration 
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• Oral 

~Oral: (oral concentrate) dilute ii'TTTl!diately before use; do not mix in advance 
~Oral: (oral concentrate) dilute in 4 ounces (one-half cup) using only water, ginger ale, 

lemon/lime soda, lemonade, or orange juice 

• Monitoring 

• reduction or resolution of symptoms 
• serum glucose, especially in patients with diabetes 
• thyroid function periodically 
• worsening of depression, suicidality, or unusual changes in behavior, especially at initiation of 

therapy or when the dose increases or decreases 

How Supplied 

• Generic 

~ Oral Solution: 20 MG/ML 
~Oral Tablet: 25 MG, 50 MG, 100 MG 

• Zoloft 

~ Oral Solution: 20 MG/ML 
~Oral Tablet: 25 MG, 50 MG, 100 MG 

Toxicology 

• Clinical Effects 

• SERTRALINE 
~ USES: Sertraline is used for depressive disorders, panic attacks, anxiety, obsessive-compulsive 

disorders and posttraumatic stress disorders. EPIDEMIOLOGY: Sertraline overdose is fairly 
common, but only rarely results in serious toxicity. However, deaths have occasionally been 
reported. PHARMACOLOGY: It is a selective serotonin reuptake inhibitor (SSRI). TOXICOLOGY: 
Typically, sertraline overdose is mainly associated with CNS depression. Seizures have rarely 
been reported. Serotonergic toxicity, especially after congestions with other serotonergic 
agents (MAO inhibitors, serotonin releasers, and other serotonin reuptake inhibitors) may be 
observed. QTc prolongation, but not torsade de pointes has been reported. ADVERSE EFFECTS: 
Somnolence, insomnia, vertigo, headache, palpitations, nausea, diarrhea, diaphoresis are often 
reported. MILD TO MODERATE TOXICITY: Somnolence, dizziness, nausea, constipation, 
diarrhea, tachycardia, hypertension and mydriasis. SEVERE TOXICITY: Marked CNS depression. 
Serotonergic toxicity, such as hyperreflexia, clonus, altered mental status, or hemodynamic 
instability may be seen, usually when sertraline is taken in combination with other serotonergic 
agents, but serotonin syndrome has been reported after sertraline overdose. Seizures have 
been reported. 

• Treatment of Exposure 

• SERTRALINE 

~Support: MANAGEMENT OF MILD TO MODERATE TOXICITY: Primarily supportive care; activated 
charcoal may be helpful in patients presenting shortly after ingestion. Give benzodiazepines 
titrated to effect for anxiety and seizures. MANAGEMENT OF SEVERE TOXICITY: Consider 
activated charcoal if patients present early after ingestion. If significant CNS depression 
occurs, intubate the patient for airway protection before giving charcoal. Consider intravenous 
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lipid therapy early for patients with ventricular dysrhythrrias or hypotension. Give 
benzodiazepines for seizures. Treat serotonin toxicity with benzodiazepine, and consider 
cyproheptadine, if symptoms persist. Severe cases may require neuromuscular paralysis. 

~ Decontarrination: PREHOSPITAL: Activated charcoal may be considered if the patient is alert 
and able to protect their airway. HOSPITAL: Activated charcoal, gastric lavage may be 
considered if a large ingestion. 

~Airway management: Early orotracheal intubation in patients with signs of severe intoxication 
(CNS depression, seizures, agitation). 

~ Antidote: There is no specific antidote. 
~ Fat emulsion: Patients who develop significant cardiovascular toxicity should be treated with 

intravenous lipids. Administer 1.5 ml./kg of 20% lipid emulsion over 2 to 3 rrinutes as an IV 
bolus, followed by an infusion of 0.25 ml./kg/rrin. If possible, discontinue after 30 to 60 
minutes. Longer periods of lipid therapy should be considered if the patient's hemodynamic 
stability is dependent on continued lipid infusion. 

~ Serotonin syndrome: Treat initially with benzodiazepines. Cyproheptadine is sometimes used for 
moderate cases (ADULT: 12 mg orally then 2 mg every 2 hours until symptoms improve; 
maximum 24 mg/day. CHILD: 0.25 mg/kg/day divided every 6 hours; maximum dose 12 mg/day). 
Patients with severe serotonin syndrome (ie, severe hyperthermia, agitation, rigidity, 
hypertension, tachycardia, acidosis) may require neuromuscular paralysis. 

~ Monitoring of patient: Monitor vital signs and mental status. Sertraline serum levels are not 
rapidly available and not helpful in managing overdose. No specific lab work is needed in most 
patients. Obtain an ECG and institute continuous cardiac monitoring in patients with moderate 
to severe toxicity (ie, CNS depression, seizures, coma, serotonin toxicity). Monitor serum 
electrolytes, creatinine phosphokinase and lactate levels in patients with serotonin toxicity, 
seizures, or coma. 

~ Enhanced elimination procedure: There is no role for repeat-dose activated charcoal. 
Hemodialysis is not useful given the large volume of distribution (20 l./kg) and high protein 
binding (99%). 

~ Patient disposition: HOME CRITERIA: Asymptomatic or mildly symptomatic (nausea, discrete 
somnolence, diaphoresis, mydriasis) patients can be managed at home, if the ingestion was 
inadvertent and 250 mg or less. OBSERVATION CRITERIA: Patients with deliberate ingestions, 
patients with more than mild symptoms, and those with inadvertent ingestions of more than 
250 mg should be referred to a healthcare facility for evaluation and treatment. If symptoms 
resolve after 6 to 12 hours of observation the patient may be discharged. ADMISSION 
CRITERIA: Any patients experiencing more than rrild effects that do not resolve after 6 to 12 
hours of observation should be adrritted to the hospital. CONSULT CRITERIA: Consult a poison 
center or medical toxicologist for assistance in managing patients with severe toxicity (ie, CNS 
depression, seizures, serotonin toxicity), or in whom the diagnosis is unclear. 

o Range of Toxicity 

o SERTRALINE 
~TOXICITY: Expect rrild toxicity in sertraline naive patients even at therapeutic dosages. 

Ingestion of up to 250 mg is not expected to result in more than mild toxicity. SEVERE: Serious 
toxicity is not expected after an overdose of up to 2 g of sertraline. Complete recovery after 
an ingestion of 8 g and 13.5 g of sertraline, respectively has been reported, however, in 
another case, 2.5 g of sertraline was fatal. Adding sertraline to an established therapy with 
serotonergic agents may lead to serotonin toxicity. THERAPEUTIC DOSE: ADULT: DEPRESSION 
and PANIC DISORDER: 50 mg orally once daily; may increase the dosage up to a maximal dose 
of 200 mg daily. ANXIETY: 50 mg orally once daily. POSTTRAUMATIC STRESS DISORDER: 25 mg 
orally once daily up to 200 mg/day. PEDIATRIC: OBSESSIVE COMPULSIVE DISORDER: Ages 6 to 
12 years: Initial dose: 25 mg once daily; and 50 mg once daily in adolescents (ages 13 to 17 
years); maximum dose 200 mg daily. The safety and efficacy of sertraline for other conditions 
in children under 18 years has not been studied. 

Clinical Teaching 
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o Advise patient to avoicl activities requiring mental alertness or coordination until drug effects are 
realized. 

o wam patient with latex alergy to use caution with oral concentrate. The dn:.pper contains dry 
natural rubber. 

o Instruct patient to report svnoptoms or serotonin syndrome (eg, mental status changes, autonornc 
IMtablnty, gastrointestinal svnoptoms, neurom.~scular changes, seizures) • 

o Drug rrev cause eJaculation raiUre, dJY nl)uth, Increased sweating, sonnolence, dizziness, trerror, 
fatigue, dlanllea, dyspepsia, nausea, rnsonnla, or reduced libido. 

o Advise patient that syn'11tonoetlc: ~ement nay not be seen for a few weelc$. 
o IMtruct patient to report woJSenlng depression, suicidal Ideation, or unusual changes In behavior. 
o Advise patient against sudden discontinuation ot dl\lg, as this rrey cause dysphoric rrood, ln1tablllty, 

agitation, dlzDiess, sensorv disturbances, arodetv, confusion, headache, lethargy, errotlonal 
lability, lnsonnla, or hyponoenla. 

o IMtruct patient umg oral concentrate that dilution Is required pr1or to dose (eg, water, ginger ale, 
lerrolllhrre soda, lenl)nade, orange .rurce) . 

o Wam patient that alcohol use 1!1 not advised with dl\lg. 

&aft llodlllad: Oij I:Dmber 12, 2013 

Images a. Imprints 
lllgredlllntll: Sertralne Hydrochloride (50 MG) 
Color. Light llue 
Shape: Oblong 
Pattam: Sol'ld 
llnpltnt: ZOLOFT: 50 MG 
NDC: 00049-4900-30, 00049-4900-41, 00049·4900·66, 00049·4900·73, 00049·4900·94, 13411·0152· 

03, 16590-0250-30, 49999-0292-15, 49999-0292-30, 54868-21512-05, 54868-2192-06, 548611·2192-
f¥1, 55045-2224-00, 55045-2224-02, 55045-2224-07, 55045-2224-08, 55289-0409-30, 55289·0409-
60, 55887·0487·30,55887·0487·60,55887·0487·82,55887·0487·510, 58864·0707·30,63874·0555-
01, 63874-0555-10, 63874-0555·14, 63874-0555·15, 63874-0555·20, 63874·0555·30, 63874·0555-
60, 68115-0366-00, 68115-0366-30, 68115-0366-60 



Ingred._.: Sertralne Hydrochloride (100 MG) 
CoiDr. Light Yellow 
Shape: Oblong 
Pattem: Sol'ld 
llnpltnt: ZOLOFT: 100 MG 
NDC: IJOIMg..491D-30, 00049 4910..41, 00049•4910•66, 00049•4910•73, 00049•4910•94, 13411•0153-

03, 16~0251·J0,4gggg..0375·00,49999·0375·15,49999·0375·30, 54868·2637·08, 55045·2~ 
01, 55045-.2.2.08-03, .5.504,5-.22.08-07, 55045·2208-08, 55289·0550·30, 55887·0967·15, 55887·0967· 
30, 55887·0967·60, 55887·0967·90, 57866-6305·00, 57866·6305·01, 58864·0627·15, 58864·0627· 
30, 63874-0596-01, 63874-0596-10, 63874-0596-14, 63874-0596·15, 63874·0596·20, 63874·0596-
30, 63874-0596-60, 68115-0365·00, 68115·0365·15, 68115·0365·30, 68115·0365·45, 68115·0365-
60 



Ingred._.: Sertralne Hydrochloride (2.0 MG/ML) 
NDC: 110049-4940-23 
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so rnL 

Zoloft" 
(sertraline HCI) 

ORAL CO NCE NJRATf 

~( 
I 

lnaNCIIM-.: Sertrelne Hydrochloride (25 MG) 
Color: l...ight Green 
Sbape: Oblong 
Pett.m: soriCI 
lmp"nt: ZOLDFT; 25 MG(Seore is between "25" and 'MG".) 
NDC: 00049-4960-30, 00049-4960-50, 52959-0787-30, 55887-0519-20, 55887-0519-30, 55887-0519-

60, 55887-0519-82, 55887-0519-90, 68115-0765-50 





lllgred._.: Sertralne Hydrochloride (SO MG) 
CoiDr. Light Blue 
Shape: OVal 
Pattem: Solid 
Impltnt: 9 3{Scora between 9 &. 3.); 7176 
NDC: ~7176-10, 00093·7176-56, 00172•5673·10, 16590·0457•15, 16590·0457·28, 16590·0457· 

56, 68071·0548-60 
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lngNCIIMis: Sertrelne Hydrochloride (100 MG) 
Color: l...igllt Yellow 
Sbllpe: OVal 
P•ttem: soriCI 
lmp"nt: 9 3(Scote between 9 I. 3.); 7177 
NDC: 00093-7177-10, 00093-7177-56, 00172-5674-10, 16590-0416-15, 16590-0416-30, 16590-0416-

60, 16590-0416-90 

lnDNCIIMts: Sert111lne Hydrochloride (50 MG) 
Color: Blue 
Sbllpe: capsule-shape 
Pettem: soriCI 
lmp .. llt: WPI; 32 39 
NDC: 00591-3239-10, 00591-3239-19, 00591-3239-30 





Ingred._.: Sertralne Hydrochloride (SO MG) 
Calar: Light Elue 
Shape: OVal 
Pattem: Solid 
llnpJtnt: I G(The tablet Is debossed with I on the left: side of the bisect and G on the right side of the 
bisect on one side and 213 on the other side.); 213 
NDC: 12.634-0904-71, 16590-0457·45, 16590·0457·90, 31722·0213·05, 31722·0213·30, 47463·0770... 

30, 4746.3-0770...60, 47463·0770-90, 50436-6304-01, 54458·0944-10, 54569·5818·00, 54569·5818-
01, 54569-5818-02, 55048 0770-30, 55048-0770·60, 55048·0770·90, 63629·3309·04, 63629·3309-
05, 68071·0548-28, 68071·0548-56, 68258-7086-03, 68258·7086·06, 68258·7086·09, 68645·0425-
54 



lllgred._.: Sertralne Hydrochloride (100 MG) 
CoiDr. Light Yellow 
Shape: OVal 
Pattem: Solid 
llnpltnt: I G(The tablet Is debossed with I on the left side of the bisect and G on the right side of the 
bisect on one slde and 214 on the other side.); 214 
NDC: 16590-0416-10, 31722·0214-05, 31722·0214-30, 50436·6305·01, 54458·0945·10, 54569·5819-

00, 54569-5819-01, 54569-5819-02, 54868-5638-07, 54868·5638·08, 63629·3289·01, 68071·0702-
28, 68258-7054-01, 68~70.54-03, 68258-7054-06, 68258·7054-08, 68258·7054·09, 68645·0426-
54 
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Warranty and Disclaimer 

The information above is for use only by healthcare professionals in conjunction with clinical data and 
their professional judgment. 
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Program Name: BadgerCare Plus and Medicaid Handbook Area: Pharmacy 
10/04/2013 

Claims : Drug Utilization Review 

Topic #1978 

A Comprehensive Overview 

The federal OBRA '90 (Omnibus Reconciliation Act of 1990) established program requirements 
regarding several aspects of pharmacy practice. One of the requirements of OBRA '90 was a DUR 
(Drug Utilization Review) program for BadgerCare Plus, Medicaid, and SeniorCare members to 
improve the quality and cost-effectiveness of care. 

The OBRA '90 requires that BadgerCare Plus, Medicaid, and SeniorCare DUR program includes all of 
the following: 

• Prospective DUR. 
• Retrospective DUR. 
• An educational program using DUR program data on common drug therapy. 

Individual pharmacies are responsible for prospective DUR, while BadgerCare Plus, Medicaid, and 
SeniorCare are responsible for retrospective DURand educational programming. Additional 
differences between prospective and retrospective DUR can be found in the following table. 

Prospective Versus Retrospective DUR 

Prospective DUR Retrospective DUR 

• Performed before a drug is • Performed after a drug is dispensed 
dispensed 

• Warns when a potential problem has occurred 
• Identifies a potential problem before 

it occurs • Useful for detecting patterns and designing 
targets for intervention 

• Provides rea 1-time response to a 
potential problem • Has corrective action 

• Has preventive and corrective action 

The OUR Board, required by federal law, consists of three physicians, five pharmacists, and one 
nurse practitioner. The DUR Board and the DHS (Department of Health Services) review and approve 
all DUR criteria and establish a hierarchy of alerts for prospective and retrospective DUR. 

Providers should refer to Phar. 7.01C1lCel and 7.08, Wis. Admin. Code, and s. 450.01C16l(i), Wis. 
Stats., for additional information about DUR program requirements. 

Topic #12657 

Additive Toxicity 

The additive toxicity DUR (Drug Utilization Review) alert is activated when a prescribed drug causes a 
cumulative effect with other drugs in the claims history. Points accumulate for side effects based on 
the severity and the frequency of the side effect. Once a defined threshold is reached, an alert is 
sent to the provider. 
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Topic #1983 

Alerts and Alert Hierarchy 

The DUR (Drug Utilization Review) Board established a hierarchy for the order in which multiple alerts 
appear if more than one alert is activated for a drug claim. Factors taken into account in determining 
the hierarchy include the potential for avoidance of adverse consequences, improvement of the 
quality of care, cost savings, likelihood of a false positive, retrospective DUR experience, and a 
review of alerts used by other state Medicaid programs for prospective DUR. The clinical drug tables 
used to establish the alerts are provided to BadgerCare Plus, Medicaid, and SeniorCare by First 
DataBank. Inc. 

For information about overriding DUR alerts, providers may refer to the Prospective Drug Utilization 
Review System topic. 

BadgerCare Plus, Medicaid, and SeniorCare activate alerts that identify the following problems. 
These alerts are listed in hierarchical order according to the following prospective DUR conflict codes: 

• DD- Drug-drug interaction. 
• Drug-disease contraindication. 

o MC- reported. 
o DC - inferred. 

• TD- Therapeutic duplication. 
• PG- Pregnancy alert. 
• ER- Overuse. 
• AT- Additive toxicity. 
• LR- Underuse. 
• NS- Insufficient Quantity. 

Topic #12618 

Drug-Disease Contraindication 

The drug-disease contraindication DUR (Drug Utilization Review) alert is activated when a drug is 
prescribed for a member who has a disease for which the drug is contraindicated. Acute diseases 
remain in the member's medical profile for a limited period oftime, while chronic diseases remain 
permanently. The disease may have been reported on a medical claim or inferred from a drug in 
claims history. 

Contraindications include the following: 

• Reported -The diagnosis is extracted from the member's medical profile. A medical profile 
includes previously reimbursed claims, including pharmacy claims, where a diagnosis is 
submitted. 

• Inferred -Infer that the member has a disease based on a drug present in claims history. 
This inference is made if there is one disease indicated for a drug. 

Topic #12617 

Drug-Drug Interaction 

The drug-drug interaction DUR (Drug Utilization Review) alert is activated when another drug in 
claims history interacts with the drug being filled. The system reviews not only the prescriptions at 
the current pharmacy, but all of the prescriptions reimbursed by BadgerCare Plus, Medicaid, and 
SeniorCare. 

Topic #1981 

Edits and Audits 
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The claims processing system includes certain edits and audits. Edits check the validity of data on 
each individual claim. For example, a claim with an invalid NDC (National Drug Code) will be denied 
with an edit. In contrast, audits review claim history. For example, if the same claim is filed at two 
different pharmacies on the same day, the claim at the second pharmacy will be denied with an 
audit. 

Only payable claims that are not denied by an edit or audit are submitted to prospective DUR (Drug 
Utilization Review). Prospective DUR alerts inform providers of potential drug therapy problems. With 
the exception of the overuse precaution (''ER") alert, providers can override any of these alerts. 

Topic #1980 

Educational Programming 

A number of educational programs are generated by the OUR (Drug Utilization Review) Board. One of 
the primary means of education is the distribution of educational newsletters to prescribers and 
pharmacists. Topics for newsletters include: 

• Current treatment protocols. 
• How to best use the information received in the intervention letter. 
• New drug-drug interactions. 
• Utilization and cost data for selected therapeutic classes of drugs. 
• Comparison of efficacy and cost of drugs within a therapeutic class. 

In addition, the intervention letters sent out generate additional calls to the OUR pharmacy staff that 
provide an opportunity for a one-on-one educational activity with the prescriber. 

Topic #12660 

High Dose 

Providers receive the high dose prospective DUR (Drug Utilization Review) alert on claims for drugs 
listed in the table below if the dose exceeds daily limit indicated. 

Drug Daily Limit 

Acetaminophen Greater than 4,000 mg/day, for all members 

Alprazolam Greater than 2 mg/day, for members 65 or older 

Amitriptyline Greater than 150 mg/day, for all members 

Cyclobenzaprine Greater than 30 mg/day, for all members 

Escita lepra m Greater than 30 mg/day, for all members 

Tramadol Greater than 300 mg/day, for members 65 or older 

Zolpidem Greater than 10 mg/day for members 65 or older 

Topic #12637 

Overuse Precaution 

The overuse precaution DUR (Drug Utilization Review) alert is activated when a member is requesting 
an early refill of a prescription. The alert is sent to the provider if a claim is submitted before 80 
percent ofthe previous claim's days' supply for the same drug, drug strength, and dosage form has 
been taken. The alert indicates the number of days that should remain on the prescription, not the 
day that the drug can be refilled without activating the alert. Drugs with up to a 10-day supply are 
excluded from this alert. 

A comprehensive list of drug categories are monitored for the "ER" prospective DUR alert if a member 
requests a refill before 80 percent of a previous claim's days supply has been taken. Antibiotics, 
insulins, IV solutions, electrolytes (except potassium, blood components and factors), and diagnostic 
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drugs are excluded. 

The Prospective Drug Utilization Review System topic includes more information about override 
policies. 

Topic #12620 

Pregnancy Alert 

The pregnancy OUR (Drug Utilization Review) alert is activated when the prescribed drug is 
contraindicated in pregnancy. This alert is activated when all of the following conditions are met: 

• The member is a woman between 12 and 60 years of age. 
• Forward Health receives a medical or pharmacy claim for a member that indicates pregnancy 

using a diagnosis code. 
• A pharmacy claim for a drug that possesses a clinical significance of D, X, or 1 (as assigned by 

the FDA (Food and Drug Administration) or First DataBank, Inc.) is submitted for a member. 

Clinical Significance Codes 

D There is positive evidence of human fetal risk based on adverse reaction data from 
investigational or marketing experience or studies in humans. However, potential benefits may 
warrant use of the drug in pregnant women despite potential risks if the drug is needed in a life-
threatening situation or for a serious disease for which safer drugs cannot be used or are 
ineffective. This is a FDA-assigned value. 

X Studies in animals or humans have demonstrated fetal abnormalities and/or there is positive 
evidence of human fetal risk based on adverse reaction data from investigational or marketing 
experience, and the risks involved in use of the drug in pregnant women clearly outweigh 
potential benefits. This is an FDA-assigned value. 

1 No FDA rating but is contraindicated or not recommended; may have animal and/or human 
studies or pre- or post-marketing information. This is a First DataBank, Inc.-assigned value. 

The pregnancy diagnosis will be deactivated from a member's medical profile after 260 days or if an 
intervening diagnosis indicating delivery or other pregnancy termination is received on a claim. 

Topic #1977 

Prospective Drug Utilization Review System 

To help individual pharmacies comply with their prospective OUR (Drug Utilization Review) 
responsibility, BadgerCare Plus, Medicaid, and SeniorCare developed a prospective OUR system. The 
system screens certain drug categories for clinically significant potential drug therapy problems 
before a drug is dispensed to a member. Prospective OUR enhances clinical quality and cost-effective 
drug use. 

Prospective OUR is applied to all BadgerCare Plus, Medicaid, and SeniorCare real-time POS (Point-of
Sale) claims submitted to ForwardHealth. Prospective OUR alerts are returned to pharmacy providers 
as a conflict code. Providers may refer to the ForwardHealth Payer Sheet: (P-00272) NCPDP (National 
Council for PrescriPtion Drug Programs) Version D.O for more information about prospective OUR. 

Although the prospective OUR system alerts pharmacy providers to a variety of potential problems, it 
is not intended to replace pharmacists' professional judgment. Potential drug therapy problems may 
exist which do not trigger the prospective OUR system. Prospective OUR remains the responsibility of 
the pharmacy, as required by federal and state law. The system is an additional tool to assist 
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pharmacists in meeting this requirement. 

Claims Reviewed by the Prospective Drug Utilization Review System 

Under the prospective DUR system, only reimbursable claims for BadgerCare Plus, Medicaid, and 
SeniorCare members submitted through the real-time pharmacy POS system are reviewed. Although 
paper claims and compound drug claims are not reviewed by the prospective DUR system, pharmacy 
providers are still required under provisions of OBRA '90 (Omnibus Budget Reconciliation Act of 1990) 
to perform prospective DUR independently. 

Claims for Assisted Uvlng Facility, Group Home, and Nursing Facility Members 

Real-time claims for assisted living facility, group home, and nursing facility members are reviewed 
through the prospective DUR system; however, they do not require a response to obtain 
reimbursement since claims submission for these members does not always occur at the same time 
the drug is dispensed. The assisted living facility, group home, or nursing facility pharmacist 
consultant is responsible for prospective DUR. Although assisted living facility, group home, and 
nursing facility claims are exempt from denial, an informational alert will be received on POS claims. 

Overriding Prospective Drug Utilization Review Alerts 

When a claim is processed for a drug that has the potential to cause problems for a member, 
BadgerCare Plus, Medicaid, or SeniorCare return an alert to inform the pharmacy provider about the 
potential problem. The provider is then required to respond to the alert to obtain reimbursement. For 
certain drugs, providers may override the claim in the POS system. The provider is required to 
resubmit the claim and include information about the action taken and the resulting outcome. 

For other drugs, pharmacy providers are required to call the DAPO CDrug Authorization and Policy 
Override) Center to request authorization. 

If a provider receives a prospective DUR alert and subsequently receives an override through DAPO 
Center, the DUR alert pre-override is not required on the resubmitted claim. If multiple DUR alerts are 
received for a claim and an override from the DAPO Center is obtained for one DUR alert, the provider 
may be required to pre-override/override the additional prospective DUR alerts, as appropriate. 

Providers are strongly encouraged to contact their software vendors to ensure that they have 
access to these necessary fields. Providers may also refer to the payer sheet for information about 
NCPDP transactions. 

Prospective DUR allows pre-overrides if a drug in claims history will activate an alert for a drug that 
will dispensed from the same pharmacy. Providers may not pre-override claims for certain drugs for 
which the overuse precaution (''ER") DUR alert will activate. 

Early Refill Prospective Drug Utilization Rwiew Overridf!B 

Examples of when an early refill override request may be approved through the DAPO Center 
include, but are not limited to, the following: 

• If the member has an appropriate medical need (e.g., the member's medications were lost or 
stolen, the member has requested a vacation supply). 

• A member has been taking too much of a medication because he or she misunderstood the 
directions for administration from the prescriber. 

• A prescriber changed the directions for administration of the drug and did not inform the 
pharmacy provider. 

Pharmacy providers should call prescribers to verify the directions for use or to determine whether or 
not the directions for use changed. 

If the pharmacist determines that it is not appropriate to refill the drug early, the pharmacy may 
instruct the member to return to the pharmacy to pick up the refill after 80 percent of the previous 
claim's days supply has been taken. Providers may refer to NCPDP field 544-FY (DUR Free Text 
Message) to determine the date the member may pick up the refill of a drug. 

When pharmacy providers submit noncompound drug claims or reversals with a response to a 
prospective DURalert at a minimum, the following fields are required: 

• Reason for Service Code (NCPDP field 439-E4). 
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• Professional Service Code (NCPDP field 440-ES). 
• Result of Service Code (NCPDP field 441-EG). 

The following table indicates the specific fields that providers are required to submit for prospective 
DUR claims. The "X" denotes a required field with a prospective DUR claim submission. 

Policy Drug Utilization Reason for Professional Result of 
Requirements Review /PPS Code Counter Service Code Service Code Service Code 

Prospective DUR 
X X X X Override 

The following table provides additional prospective DUR claim submission examples for when 
providers submit responses to the prospective OUR alert services in the same transaction. 

Example Reason for Professional Result of Drug Utilization Review or 
Service Code Service Code Service Code Pharmaceutical Care 

A AT MO 15 OUR 

B AT RE lE DUR 

c AT RE lE DUR 

D AT RE lE DUR 

SR MO lF Not applicable 

F AT RE lE DUR 

SR MO lF Not applicable 

Topic #1975 

Retrospective Drug Utilization Review 

Retrospective OURs (Drug Utilization Reviews) are performed by BadgerCare Plus, Medicaid, and 
SeniorCare on a monthly basis. Review of drug claims against DUR Board-approved criteria 
generates patient profiles that are individually reviewed for clinical significance. 

Each month, all BadgerCare Plus, Medicaid, and SeniorCare pharmacy claims are examined by a 
software program for potential adverse drug concerns. Criteria are developed by BadgerCare Plus, 
Medicaid, and SeniorCare and are reviewed and approved by the DUR Board. Problems that are 
reviewed include drug-drug interactions, overuse (i.e., early refill), drug-disease contraindications, 
duplicate therapy, high dose, and drug pregnancy contraindication. 

If a potential drug problem is discovered, intervention letters are sent to all prescribers who ordered 
a drug relevant to an identified problem. Also included with an intervention letter is a response form 
for the prescriber to complete, a pre-addressed return envelope, and a patient drug profile. 
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Topic #12619 

Therapeutic Duplication 

The therapeutic duplication DUR (Drug Utilization Review) alert is activated when another drug is 
present in claims history in the same therapeutic class as the drug being dispensed. The message 
sent to the provider includes the drug name in claims history that is causing the alert. The 
therapeutic classes for the duplication alert include: 

• Anti-anxiety agents. 
• Antidepressants. 
• Antihistamines. 
• Antihypertensives. 
• Antipsychotics. 
• Antithrombotics. 
• Barbiturates. 
• Cardiovascular agents. 
• Diuretics. 
• Histamine H2 receptor inhibitors. 
• Hypoglycemics. 
• Narcotic analgesics. 
• NSAIDs (nonsteroidal anti-inflammatory drugs) (including COX-2 selective agents). 
• Oral contraceptives. 
• Platelet aggregation inhibitors. 
• PPI (proton pump inhibitor) drugs. 
• Sedatives and hypnotics. 
• Skeletal muscle relaxants. 

Topic #12659 

U nderuse Precaution 

The underuse precaution DUR (Drug Utilization Review) alert is activated when a member is late in 
obtaining a refill of a maintenance drug. The alert is sent to the provider when a drug is refilled and 
exceeds 125 percent of the days' supply on the same drug in history. The number of days late is 
calculated as the days after the prescription should have been refilled. Drugs with up to a 10-day 
supply are excluded from this alert. This alert applies, but is not limited to, the following therapeutic 
categories: 

• ACE (angiotensin converting enzyme) inhibitor drugs. 
• Alpha-blockers. 
• Antilipidemics. 
• Angiotensin-2 receptor antagonists. 
• Anti-a rrhyth mics. 
• Anticonvulsants. 
• Antidepressants. 
• Antipsychotics. 
• Beta-blockers. 
• Calcium channel blockers. 
• Digoxin. 
• Diuretics. 
• 0 ra I hypog lyce mics. 
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