3/21/2010 Case 3:09-cv-00080-TMB  Dodtrs®ntd/BbfnatioRiled 03/24/2010 Page 1 of 16

AHFS—

DRUG INFORMATION 21 March 2010

S t . .
upeor Thioridazine
New & Revised AHFS-DI

New & Rovised Essontials Thioridazine Hydrochloride
No Longer in Print AHFS Class: Phenothiazines (28:16.08.24)

Classification Changes VA Class: CN701

Correction Notices

Make a selection below to quickly jump to a specific section.
Choose... -

Introduction
Thioridazine is a phenothiazine antipsychotic agent. The drug is considered a conventional or first-generation antipsychotic

agent 100

See Uses in the associated General Statement for more information.

Uses

m Psychotic Disorders

Thioridazine is used for the symptomatic management of psychotic disorders. However, because thioridazine has the potential for
substantial, and possibly life-threatening, proarrhythmic effects and can precipitate sudden death, use of the drug is reserved for
patients with schizophrenia whose disease fails to respond adequately to appropriate courses with at least 2 different
antipsychotic agents, either because of insufficient efficacy or the inability to achieve an effective dosage due to intolerable adverse
effects. In addition, use of thioridazine in patients with refractory schizophrenia has not been evaluated in controlled clinical trials
and efficacy of the drug in such patients is not known.

Drug therapy is integral to the management of acute psychotic episodes and accompanying violent behavior in patients with
schizophrenia and generallyis required for long-term stabilization to improve symptoms between episodes and to minimize the
risk of recurrent acute episodes. Antipsychotic agents are the principal class of drugs used for the management of all phases of
schizophrenia and generally are effective in all subtypes of the disorder and subgroups of patients. Patient response and tolerance
to antipsychotic agents are variable, and patients who do notrespond to or tolerate one drug may be successfully treated with an
agent from a different class or with a different adverse effect profile. For additional information on the symptomatic management of
schizophrenia, see Uses: Psychotic Disorders, in the Phenothiazines General Statement 28:16.08.24.

m Other Uses

Thioridazine is used for the short-term treatment of adults with major depression who have varying degrees of associated anxiety,
and for the symptomatic management of agitation, anxiety, depressed mood, tension, sleep disturbances, and fears in geriatric
patients (see Cautions).

Thioridazine also has been used for the treatment of severe behavioral problems in children marked by combativeness and/or
explosive hyperexcitable behavior (out of proportion to immediate provocations), and for the short-term treatment of hyperactive
children who exhibit excessive motor activity with accompanying conduct disorders. However, the possible risks of developing
tardive dyskinesia, withdrawal dyskinesia, and other extrapyramidal reactions associated with the drug should be considered.
Some clinicians recommend routine administration of the Abnormal Involuntary Movement Scale (AIMS) to all children receiving
antipsychotic agents for this indication.

See Dosage and Administration in the associated General Statement for more information.

Dosage and Administration

m Administration
Thioridazine and thioridazine hydrochloride are administered orally. When thioridazine hydrochloride oral concentrate solution is
used, the dose should be diluted (e.g., with water or fruit juice) just before administration.

m Dosage

Dosage of thioridazine and thioridazine hydrochloride is expressed in terms of the hydrochloride salt. Dosage must be carefully
adjusted according to individual requirements and response using the lowest possible effective dosage. Dosage should be
increased more gradually in debilitated or geriatric patients.

Psychotic Disorders

For the symptomatic management of psychotic disorders, the usual initial adult dosage of thioridazine is 50-100 mg 3 times daily.
Dosage may gradually be increased, depending on the patient's therapeutic response and tolerance. The manufacturer
recommends that dosages greater than 300 mg daily be reserved for adults with severe neuropsychiatric conditions. Dosages up
to 800 mg daily given in 2—4 divided doses may be required in hospitalized, institutionalized, or severely psychotic adults. Dosage
during prolonged maintenance therapy with thioridazine should be kept at the lowest effective level; once an adequate response
has been obtained, dosage should be gradually reduced and subsequently adjusted according to the patient's therapeutic
response and tolerance. Because of the risk of adverse reactions associated with cumulative effects of phenothiazines, patients
with a history of long-term therapy with thioridazine and/or other antipsychotic agents should be evaluated periodically to determine
whether drug therapy could be discontinued.

For the management of hospitalized, severely disturbed, or psychotic children 2—-12 years of age, the usual initial dosage of
thioridazine is 0.5 mg/kg daily, administered in divided doses. Dosage may be gradually increased until optimum therapeutic effect
is obtained. Dosage for children should not exceed 3 mg/kg daily.

Other Conditions EXhlblt D18, page 1
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For the short-term treatment of adults with major depression who also have varying degrees of associated anxiety, or for the
symptomatic management of agitation, anxiety, depressed mood, tension, sleep disturbances, and fears in geriatric patients (see
Cautions), the usual initial dosage of thioridazine is 25 mg 3 times daily. Dosage ranges from 20—-200 mg daily in these patients,
depending on the severity of the condition.

See Cautions in the associated General Statement for more information.

Cautions

Thioridazine shares the toxic potentials of other phenothiazines, and the usual precautions of phenothiazine therapy should be
observed. (See Cautions in the Phenothiazines General Statement 28:16.08.24.) Atrecommended dosages, adverse effects of
thioridazine are generally mild and transient.

Geriatric patients with dementia-related psychosis treated with either conventional (first-generation) or atypical (second-

generation) antipsychotic agents are at an increased risk of mortality.101 102 103 104 £o additional information on the use of
antipsychotic agents for dementia-associated psychosis and other behavioral disturbances, see Geriatric Considerations under
Psychotic Disorders: Schizophrenia and Other Psychotic Disorders, in Uses and see Cautions: Geriatric Precautions, in the
Phenothiazines General Statement 28:16.08.24.

Care should be taken to avoid skin contact with thioridazine oral suspension or thioridazine hydrochloride oral concentrate
solution, since contact dermatitis has occurred rarely.

Because a rubbery, orange substance was noticed in the stool of a patient who ingested chlorpromazine oral solution immediately
after ingesting carbamazepine oral suspension, and subsequent testing has shown that mixing thioridazine oral liquid with
carbamazepine oral suspension also results in a rubbery, orange precipitate, it has been recommended that thioridazine oral
liquid not be administered simultaneously with carbamazepine oral suspension. Itis not known whether the development of this
precipitate results in decreased bioavailability of either thioridazine or carbamazepine.

m Arrhythmias and Associated Precautions and Contraindications

Dose-related serious cardiac effects, including prolongation of the QT interval corrected for rate (QT¢), arrhythmias (e.g., atypical
ventricular tachycardia [torsades de pointes]), and/or sudden death, have been reported in patients receiving thioridazine. A causal
relationship to the drug has not been established; however, since thioridazine and its major metabolite mesoridazine have been
shown to prolong the QT interval, such a relationship is possible. Although, thioridazine has been shown to prolong the QT¢

interval in a dose-dependent manner, prolongation of the QT interval and sudden death have been reported occasionally at usual

dosages. In a crossover study, healthy men receiving a single 50-mg dose of thioridazine hydrochloride had a greater increase in
QT¢ interval (mean maximum of about 23 msec) than those receiving either a 10-mg dose or placebo; however, the manufacturer

states that even further prolongation of the QT interval may be observed in clinical practice.

The risk of atypical ventricular tachycardia (e.g., torsades de pointes) and/or sudden death may be increased in patients with
bradycardia, hypokalemia, or congenital long QT syndrome and in those receiving thioridazine concomitantly with drugs that can
prolong the QT interval. Use of antiarrhythmic agents (e.g., disopyramide, procainamide, quinidine) that can prolong the QT¢
interval and potentially exacerbate the cardiotoxic effects of thioridazine should be avoided in treating arrhythmias associated with
the antipsychotic agent. (See Acute Toxicity: Treatment.) In patients who experience symptoms of possible atypical ventricular
tachycardia (torsades de pointes), such as dizziness, palpitations, or syncope, further cardiac evaluation (e.g., Holter monitoring)
should be considered.

Cardiotoxic effects may be associated with increased plasma concentrations of thioridazine and its metabolites. Increased
plasma concentrations of the drug are most likely to develop in patients with poor metabolizer phenotypes of the cytochrome P-450
(CYP) 2D6 isoenzyme; and in patients receiving drugs known to inhibit the CYP2D6 isoenzyme (e.g., fluoxetine, paroxetine) or
reduce the clearance of thioridazine by other mechanisms (e.g., fluvoxamine, pindolol, propranolol).

Because thioridazine may be associated with serious adverse cardiac effects, ECG and serum potassium concentrations should
be determined at baseline and periodically thereafter; such monitoring may be particularly useful during a period of dosage
adjustment. Serum potassium concentrations should be within the normal range before thioridazine therapy is initiated; patients
with a QT¢ interval exceeding 450 msec should not receive thioridazine. Thioridazine should be discontinued if the QT interval
exceeds 500 msec. Patients receiving thioridazine should be informed about the risk of developing adverse cardiac effects and the
possibility of switching from thioridazine to another antipsychotic agent should be considered based on the possible risks and
likely benefits associated with thioridazine.

Because thioridazine has been shown to be more cardiotoxic in overdosage than other antipsychotic agents, some clinicians
caution againstits use in actively suicidal patients.

Patients receiving of thioridazine concomitantly with drugs that prolong the QT interval, inhibit the CYP2D6 isoenzyme (e.g.,
fluoxetine, paroxetine), or reduce clearance of the phenothiazine by other mechanisms (e.g., fluvoxamine, pindolol, propranolol);
those with poor metabolizer phenotypes of the CYP2D6 isoenzyme; and those with underlying conditions that might prolong the
QT interval (e.g., congenital long QT syndrome, history of arrhythmias) may be at increased risk of developing cardiac arrhythmias
(e.g., atypical ventricular tachycardia [torsades de pointes]) that may be fatal. Therefore, use of thioridazine in such patients is
contraindicated.

Drug Interactions

m Drugs Affecting Hepatic Microsomal Enzymes

Drugs that inhibit the cytochrome P-450 (CYP) 2D6 isoenzyme (e.g., fluoxetine, paroxetine) appear to inhibit the metabolism of the
phenothiazine which has resulted in elevated plasma concentrations of the phenothiazine. Since thioridazine has been shown to
prolong the QT interval corrected for rate (QT¢) in @ dose-dependent manner, increased plasma concentrations of the drug may be
expected to augment such prolongation and thus may increase the risk of serious, potentially fatal, cardiac arrhythmias (e.g.,
atypical ventricular tachycardia [torsades de pointes]). Therefore, concomitant use of thioridazine with drugs that inhibit the
CYP2D6 isoenzyme is contraindicated.

m Other Drugs that Reduce Clearance of Thioridazine

Fluvoxamine

In a limited number of male patients with schizophrenia, concomitant use of thioridazine and fluvoxamine (25 mg twice daily for 1
week) resulted in a threefold increase in steady-state plasma concentrations of thioridazine and its 2 active metabolites
(mesoridazine and sulforidazine). Therefore, fluvoxamine and thioridazine should not be used concomitantly.

Exhibit D.18, page 2
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Propranolol

Concomitant use of propranolol (100-800 mg daily) and thioridazine reportedly resulted in increased plasma concentrations of
thioridazine (approximately 50—-400%) and its metabolites (approximately 80-300%). Therefore, propranolol and thioridazine
should not be used concomitantly.

Pindolol

Concomitant use of pindolol and thioridazine has resulted in moderate, dose-related increases in serum concentrations of
thioridazine and 2 of its metabolites in addition to higher than expected serum concentrations of pindolol. Therefore, pindolol and
thioridazine should not be used concomitantly.

m Drugs that Prolong QT Interval

Although specific drug interaction studies have not been performed to evaluate the concomitant use of thioridazine with drugs that
prolong the QT¢ interval, the manufacturers state that additive effects of such concomitant therapy on the QT interval can be

expected. Therefore, concomitant use of thioridazine with these drugs is contraindicated.

See Lab Test Interferences in the associated General Statement for more information.

Acute Toxicity

m Pathogenesis

Although the minimum toxic or lethal doses and blood concentrations of thioridazine remain to be definitely established, it has
been suggested that blood thioridazine concentrations of 1 mg/dL or greater are toxic, and those of 2—8 mg/dL are potentially
lethal.

m Manifestations

Owverdosage of phenothiazines (e.g., thioridazine) may be expected to produce effects that are extensions of common adverse
effects. (See Acute Toxicity: Manifestations, in the Phenothiazines General Statement 28:16.08.24.) However, results of case
reports and several studies suggest that overdosage of thioridazine may be associated with cardiotoxicity (e.g., prolongation of QT
intervals and QRS complex) more frequently than other antipsychotic agents.

m Treatment
Management of thioridazine overdosage generally involves symptomatic and supportive care with cardiovascular (e.g., ECG)
monitoring. A patent airmay must be established and maintained, and adequate oxygenation and ventilation must be ensured.

Following acute ingestion of thioridazine, gastric lavage and repeated doses of activated charcoal should be considered. Induction
of emesis is less preferable to gastric lavage because of the risk of dystonia and the potential for aspiration of vomitus. In addition,
emesis should not be induced in patients expected to deteriorate rapidly or in those with impaired consciousness.

To detect arrhythmias, continuous ECG monitoring may be necessary for at least 24 hours or for as long as the QT¢ is prolonged.

Management of thioridazine-induced arrhythmias may include ventricular pacing, defibrillation, administration of IV magnesium
sulfate, lidocaine, phenytoin, or isoproterenol and correction of electrolyte abnormalities and/or acid-base balance. Lidocaine must
be administered with caution in patients with overdosage of thioridazine since use of this antiarrhythmic in such patients may
increase the risk of developing seizures. Antiarrhthmic agents that can prolong the QT interval (e.g., class IA[disopyramide,
procainamide, quinidine] or Il agents) should be avoided in treating overdosage-associated arrhthmias in which prolongation of
the QT¢ is a manifestation. For additional information on treatment of acute toxicity, see Acute Toxicity: Treatment, in the
Phenothiazines General Statement 28:16.08.24.

See Pharmacology in the associated General Statement for more information.

Pharmacology

The principal pharmacologic effects of thioridazine are similar to those of chlorpromazine. On a weight basis, thioridazine is about
as potentas chlorpromazine. Thioridazine has strong anticholinergic and sedative effects and weak extrapyramidal effects.
Thioridazine has little antiemetic activity.

See Pharmacokinetics in the associated General Statement for more information.

See Chemistry and Stability in the associated General Statement for more information.

Chemistry and Stability

m Chemistry

Thioridazine is a phenothiazine antipsychotic agent. The drug is an alkylpiperidine derivative of phenothiazine which differs
structurally from other phenothiazine derivatives in the presence of a thiomethyl group at the 2 position of the phenothiazine
nucleus. Thioridazine is commercially available as the base and as the hydrochloride salt. Each 110 mg of thioridazine
hydrochloride is approximately equivalent to 100 mg of thioridazine.

Thioridazine occurs as a white or slightly yellow, crystalline or micronized powder, which is odorless or has a faint odor and is
practically insoluble in water and freely soluble in dehydrated alcohol. Thioridazine hydrochloride occurs as a white to slightly
yellow, granular powder with a faint odor and a very bitter taste, and is freely soluble in water.

m Stability

Commercially available thioridazine hydrochloride oral concentrate solution should be stored in tight, light-resistant containers at a
temperature less than 30°C, preferably between 15-30°C; freezing should be awoided. Thioridazine hydrochloride tablets should
be protected from light and stored in well-closed containers at a temperature less than 40°C, preferably at 15-30°C.

Testing has shown that mixing thioridazine oral liquid with carbamazepine oral suspension results in a rubbery, orange
precipitate. (See Cautions.) Itis not known whether the development of this precipitate results in decreased bioavailability of either
thioridazine or carbamazepine. Therefore, itis recommended that thioridazine oral liquid not be administered simultaneously with
carbamazepine oral suspension.

For further information on chemistry and stability, pharmacology, pharmacokinetics, uses, cautions, acute toxicity, drug
interactions, and dosage and administration of thioridazine, see the Phenothiazines General Statement 28:16.08.24.

Preparations

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

Thioridazine Hydrochloride

Routes Forms Strengths Brand Names Manufacturer
Oral Solution, concentrate 30 mg/mL* Thioridazine Oral Solution Roxane
100 mg/mL*  Thioridazine Oral Solution Actavis, Roxane
Tablets 10 mg* Thioridazine Tablets Mutual, Mylan
15 mg* Thioridazine Tablets Geneva
25 mg* Thioridazine Tablets Mutual, Mylan
50 mg* Thioridazine Tablets Mutual, Mylan
100 mg* Thioridazine Tablets Mutual, Mylan
150 mg* Thioridazine Tablets Geneva
200 mg* Thioridazine Tablets Geneva

* available from one or more manufacturer, distributor, and/or repackager by generic (nonproprietary) name

m Comparative Pricing

This pricing information is subject to change at the sole discretion of DS Pharmacy. This pricing information was updated 03/2010.
For the most current and up-to-date pricing information, please visit www.drugstore.com. Actual costs to patients will vary depending
on the use of specific retail or mail-order locations and health insurance copays.

Thioridazine HCI 10MG Tablets (MYLAN): 90/$21.99 or 270/$41.96
Thioridazine HCI 100MG Tablets (MYLAN): 90/$34.99 or 270/$87.97
Thioridazine HCI 25MG Tablets (MYLAN): 90/$25.97 or 270/$55.97

Thioridazine HCI 50MG Tablets (MYLAN): 90/$29.99 or 270/$79.97

AHFS Drug Information. © Copyright, 1959-2010, Selected Revisions February 2009. American Society of
Health-System Pharmacists, Inc., 7272 Wisconsin Avenue, Bethesda, MD 20814. o~
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clinician of any unusuai behavioral changes. Patients, family members, and
caregivers olso should be advised not 1o make any changes 10 the anticonvulsani
regimen without first consuliing with the responsible clinicion. They should
pay'close atiention to any day-to-day changes in mood, behavior. and actions;
since changes can happen very quickly, it is imponant te be alert 1o any sudden
differences. In addition, patents. family members, and caregivers should be
aware of common waming signs that may signal suicide risk (e.g.. nlking or
thinking aboat wanting to hurt onesell or end one’s life, withdrawing from
friends and family, becoming depressed or experiencing worsening of existing
depression. becoming preoccupted with death and dying, giving away prized
possessions). I these or any new and worrisome behaviors occur, the respon-
sible clinician should be contacted immediately. FDA also recommends that
cliniciany who prescribe felbamate or any other unticonvulsant balance the risk
for suicidality. with the risk of umireated illness. Epilepsy and many other ill-
nesses lor which anticonvulsants are prescribed are themselves associated with
an inceeased risk of morbidity and morality and an increased risk of. suicidal
thoughts und behavior. If suicidal thoughts and behavior emerge during anlti-
convulsunt therapy, the clinician must consider whether the emergence of these
symptoms in uny given patient muy be reloted Lo the illness being treated.

Because sicady-stale plasma concentrations of concomitanlly administered
anticonvulsants may be altered in patients reeeiving combination therapy in-
cluding [elbamate; moniloring of plasma concentrations of other anficonvulsant
agents und appropriate adjusiment of felbamate -and/or other anticonvulsans
dosage may be necessary during concomitant therapy; the value o monitoring
plasma concentrotions of [clbammale has noi been established. Specialized rel-
erences and the manulacturer’s lubeling should be consulted lor specific rec-
ommendations. Although clinical irials indicaic that routine monitoring of lab-
uralory paramelerss is not necessary for safe use of felbamate, clinicians should
exercise clinical judgment regarding monitoring of laburatory parumeters dur-
ing therapy with the drug.

Patients receiving felbamate should be instructed to.take the drug only as
preseribed 'and to store the drug in iws tightly closed container at roow femper-
uature away from eacessive heat, direct sunlight, moisture, and children.

Because of the possibility of increasing seizure frequency, anticonvulsant
drugs, including. [elbamate, should nol be discontinued suddenly.

Felbamale is contraindicaled in palients with known hypersensitivity to the

drug or any ingredient in the lormulation. The drug also is contraindicaied in
patients who have demenstrated hypersensitivily reactions lo olher curbamates.
Felhamale should not be used in patients with a history of any blood dyscrasia
or hepatic dyslunetion.
B Pedialric Precautions  Felbamalc is indicated as adjunctive therapy
for the treatment of partial and generalized seizures associated with Lennox-
Gastaul syndrome in children 2—14 yeuars ol age; safety and efficacy of the drug
for this indieation in children younger than 2 years of ape huve not been es-
tablished. Safely and elficaey of felhamatc for other indications in children
have not been established.

8 Geriafric Precautions  Safety und efficecy of felbamale in geriatric
patients have nol been evaluated systematically, and elinical trials did nol in-
clude sufficient’ numbers of paliems older than 65 yeurs of age to determine
whether they respond differemly than younger patiems. Giher clinical expeni-
ence has not identified any differences in responses between periatnic and
younger patients. If felbamalte is used in gedatric patients. the initia] dosage
usually should be at the low end of the dosage range and caution should be
exercised since renal, hepatic, and cardiovascular dysfunction and concomitant
disease or other drug therapy are more common in this age group than in
younger patients.

® Mulagenicily and Carcinogenicity  No evidence of muragenicity
was demonsirated by felbamate in the Ames Sufmonella microhial mutagen
test, the CHG/HMGPRT mammalian cell forwurd pene mutation assay, the sister
chmmulid exchange assay in CHO cells, or bone marrow cytogenelics assay.

Stuglies (o <lelermine” the carcinogenic potential ol felbamate were per-
formed in mice and raus. Mice received felbamute orally in dosages ol 300,
600, und 1200 mgfkg daily for 92 weeks, while male rats received Lhe drug
orally in dosages of 30, 100, and 300 mg/kg and female rawy received [0, 30
and 100 mp/kp daily for 104 weeks: The maximum dosages used in these
sludies produced sieady-state plasma lelbumate concenirations thal were equal
to or luss (han the sleady-stale plasma concentrations in patienis with epilepsy
receiving 3600 mg of the drug daily. There was an increase in hepatic cell
adenomas in male and female mice receiving the high dosages as welf as in
female ruts receiving the high dosages. Hepatic hyperirophy also was increased
in u dose-related manner in mice, principalty in males, but alse in lemales.
Hepasic hypertrophy was nol found in femule rats. The relationship between
the aceurrence of benign hepatoeellular adenomas and the finding of liver hy-
pertroplly resulting from hepalic enzyme induction hos not been evaluated.
There also was an increase in benign interstitial cell tumors of the lesies in
male rats receiving high dosages of felbamate. The relevance of these findings
Lo humans is not known.

As a result of the synthetic process involved in producing felbamate, the
drug-could contain small amounts of 1wo known animal carcinogens, the gen-
oloxic compound ethy| carbamate (urethane} and the nongenotaxic compaund
methyl. carbamaie. ‘Theoretically, it is possible that o 50-kg patient receiving
3600 mg of felburnate conld be exposed to up 1o 0.72 mey of urethane and
1800 mep of methyl carbamate. These daily -doses of urethane and methyl
curbamaie are approximately 1/35,000 and 1/5500, respectively, on a mp/kg
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basis (1/10,000 and /1600, respectively; on & mg/m? basis) of ihe dose levels
shown 10 be carcinogenic in rodenis. Any presence of these 1wo compounds in
felbamatc used in (he lifetime CJrC]anLnlcll)' studies was inedequme 10 cause
lumors.

® Pregnancy, Fertility, and Lactation  Reproduction studies in ras
and rabblis receiving felhamate doses of up to 13.9 and 4.2 imes, respeclively,
the human daily dose of the drug on mp/kp basis (3 and less than 2 times,
respectively, Lhe human daily dose on a mg/m* hasis) did not reveal evidence
of teriatogenieity; however, in rats, there was 4 decrease in pup weight and an
increase in pup dcaths during kactation. The cause of these deaths is nol known.
The dose ar which there was no effect an ral pup monality was 6.9 times the
human dose on a mg/kg basis (1:5 times the human dose on a mg/m® basis).
Felbamute crosses the placenta in rats. There are, however, no adequale and
controlled studies 1o date using the drug in pn:gmin[ womcn, and the eflect of
felbumate on lubor and delivery in humans also is not known. Plucental dis-
order, letal death, microcephaly, genital malformation, and sudden infant death
syndrome {SIDS) have hecn reported with felbamate, usually when used as
adjunctive therapy; however, a causal relulionship to the'drug has nol been
established. Felbamale should be vsed during prepnancy only when clearly
nceded.

Reproduction studies in rals revealed no évidence of impaired fertility 'in
males or [emales receiving orul lelbwnate dosupes of up to 13.9 times the
human- tolal daily dosage of 3600 mp on a mg/kg basis (up 10 3 times the
human 10tal daily dosage on a my/m? basix).

Felbamate is distributed into milk. Since the powémial elfect in nursing
infants is not known. lelbamate should be used wilh caution in nursing women.

Description

Felbamale, a dicarbamate. is an aniiconvulsant agent. Felbamate is struc-
tweally related to bur plarmacelogically distinet from meprobamate. Felhamate
hus a unique spectrum of activity compared with other currently available an-
ticonvulsants.

The exact ‘mechanism of action of elhamate is not known, but available
dala sugpest that the drug increases seizure threshold and reduces seizure
spread. A predominunt effect on any particular cell process has not been dem-
onstrated Lo date, bui felbamute appesrs ta exhibit a spectrum ol anticonvulsant
activity that is pharmacologically distinel from other currently available agents.
In animals, felhamale protects dgainst scizures induced by electrical stimula-
tion, quggeqlmg thal it .wquld e effeetive in the management of tonic-clonic
(y.\nd mud}) \cl?urcs and partial séizures, Tn animals, felbamate also protecls
aguinst seizures induced by pentylencieirazol, md]c.mnb that it may be eflective
in the management of absence (petit mal) seizures. Felhamale ulso protects
against seizures in animals induced by piunluxin glutamate, or ¥-methyl-di-
aspartic acid; il dnu. nol pr0|u.l against seizures induced by hicuculline or
sirychnine.

In vilro studies indicate that felbamate Has weak inhibitory eflects on hind-
ing a1 Y-sminobutyric ucid {GABA) receplors and benzodiozeping receplors.
The monocarbumate, p-hydroxy, and 2-hydroxy metabolites of lelbamale ap-
pear 1o contribute little, il any, 1o the anticonvulsant action ol the drug.

SumMon*® (see Users Guide}. For additional [nformation on this drug
until n more deiailed monograph is developed and published, the manu-
facturer's labeling shuuld be consulted. It is essential that the lobéling be
consulted for detailed information on the usual cautions, precautions, and
contraindicalions concerning potential drug Inleractions and/or Iaboratory
lest interfer’enccs and for informatioo on acute toxicity.

Preparations

Excipients in commerciully avuilablé drug preparations may have clinically
irnportant effects in seme individuals; consull specific product Inbeling for details.

Felbamate

Oral i

Suspension 600 mg/5 mL Felbalol®, Meda

Tablets 400 mg Felbatol* (scored), Mada
600 mg Felbatol? (scored), Méda

Selectedd Revissons Devember 20008 C Capyright, Seprember 1993, Amerivan Soviers of Healih-Seaem

Pliemagists, b,

Gabapentin

#  Gabupentin is an anticonvulsant structurally related to the inhibitory CNS
neurotransmitler y-aminobutyric acid (GABA).

Uses

W Seizure Disorders Gabupentin is itsed in combinatien wilh other an-
liconvulsant agents in the management ol pariial seizures with or without sec-
ondary generalizalion in adults and children 12 years of age and clder and in
the management of prrtial seizures in children 3-12 years of age. Although the
comparaltive efficacy of thernpeutically. clfective dosages of gabapentin versus
other anticonvulsants remains 10 be established, the anticonvulsant potential of
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gabapentin hos been established in studics. in which gabapeniin or placebo was
administered as adjunclive therapy in adults and children older than 3 years of
age with refructory partial seizures. :

In several placebo-controlled clinical siudies, gabapentin was effective in
reducing seizure freguency, including that of secondarily peneralized 1onic-
clonic seizures, in 17-265; of patients with partial seizures refraclory 1o therapy
with conveniional anticonvulsany drugs {e.g., phenytoin, carbamazepine, phe-
nobarbital, valproic acid). Patients in these studies had a history of at least 4
partial seizures (with or without secondary tonic-clonic generalization) per
month despite optimum therapy with one or mere anticonvulsants and were
eligible for study eniry if they continued 1a have at least 2—4 seizures per month
during a |2-week baseline period while receiving their established anticenvul-
sam regimen. Efficacy of gabapentin in these studies was evalualed principally
in teems of the percentuge of patients with a reduction in seizure frequency of
50% or. greater compared with, baseline values (i.c.. respender rate) and the
change in seizure frequency associated with the addition of gabapentin or pla-
cebo to existing anticonvulsant lreniment {i.c., response ratie, calculaed as
treatment seizure frequency. minus baseline seizure frequency divided. by the
sum of the tremtment and baseline seizure frequencies). Combined analysis of
these response paramelers in palients receiving various dosages of gabapentin
(600, %00, 1200, or 1800 mg in 3 divided doses daily) or placebo indicated a
dose-relaied reduction in the frequency of partial seizures with gubapentin,
although a dose-response relationship was nos consistently found in the indi-
vidual studies. The efficacy of adjunctive iherapy wish gabapentin for the man-
agement of partia) seizures does not appear 10 be affected by patient gender or
age, although the influence of these characleristics on cfficacy has not been
sludied systematically.

Gabapentin ulso is used in combinaiion with other anticonvulsant agents in
the management of partial seizures in chifdren 3-12 years of age, Efficacy of
gabapentin as adjunctive therapy in children 3-[2 years of sge with partial
seizures was established in a muliicenrer randomized controlled trial. Response
rutios were substantially better in patients receiving gabapentin 25-35 mg/kg
duily compared with patients receiving placebo; for the same populution, the
responder rate for the drug (2160) was not substantially different from plucebo
(185). Anather study in children | month to 3 years of ape reporied v sub-
stunlial difference in either the response ratio or responder rate [or those re-
ceiving gabapentin compared with those receiving placeba. )

Because addition of gabapentin 10 an existing anticonvulsani regirmen does
not appreciably alter steady-stare plasma concentrations of concomilantly ad-
ministered unticonvulsants, additional ingnitering of plasma concentrations of
anticonvulsant agents for adjustment of gubapentin andfor other anticonvulsant
dosape penerally is nel necessary during such concomitamt therapy; the value
of monitoring plasma concentralions of gabapentin has not been eslablished.
Although ¢linieal trials indicate that rodline montloring of laburilory parame-
lers is not necessary for the safe use of gabapentin, clinicians should exercise
clinicol judgment repurding such monitoring during therapy with the drug,

m Newropathic Pain.  Pestherpetic Neuralgia  Gabapentin is vsed
in the management of postherpetic neuralgia (PHN) in adulis. In 2 placebo-
contsolled clinicul studies in patients with postherpelic neuralgia, gabapentin
was effective in relieving pain (based on an ] }-point numeric rating scale) in
palients who continued 10 experience pain for longer than 3 months alter heal-
ing of the herpes zoster rash. In these studies, gabapentin dosage was titrated
aver the (irst 3 days of therapy to a maximum dosage of 900 mg daily and then
was increased further over a period of 3—4 weeks in increments of 600 mg to
1.2 g daily av interyals of 3-7 days 10 the designaied targel dosuge. [n | study,
2945 of patients receiving a target dosage of 3.6 g daily reported a reduelion
in pain of at least 5066 compared with baseline; in the other study, the same
level of puin relief (509 reduction) was achieved in 32 or 34% of patients
receiving a target gabapentin dosage of 1.8 ar 2.4 g daily, respectively.

Other Neuropathic Uses  Gabapentia is used for the ireatment of pain
associated with dinbelic nevropathyt. In an 8-week controlled clinical study in
patients with diabetic neuropathy, pubapentin was mare effective than plucebo
in improving pain {based on an | l-point numeric rating scale), sleep, and mood
during weeks 2-8 of the study. Mosl palients in Lhis study (67%%) received
gabapentin in dosoages of 3.6 g daily. In addition, 2 comparutive sludies reported
lhul gabapentin was al lenst us effective as amirriplyline in relieving pain as-
sociated with diabetic neuropathy. Analysis of data from randomized siudies
in putients with pain associated with diabetic neuroputhy indicates tha 40%% of
patients who received gabapenlin for neuropathic pain oblained good pain re-
lief.

Gabapentin also has been used with sowe evidence of benefit for the retiel
of chronic ncuwrogenic painy in a variety of conditions including (rigeminal
neuraigia¥, pain and control of puroxysmal symptoms of multiple sclcrosisT,
complex cegional pain syndromest (CRPS), HIV-refated peripheral neuropa-
thyt. and neuropathic pain ussociated with cancert, Limited evidenee indicates
that gabapentin is not effective for the munagement of acute pain, Gabapentin
also has been used in the weatment of restless legs syndromet (RLS). Addi-
lional study and ¢xperience are needed 1o further elucidate the precise role of
gabapenlin in the management of these.conditions.

B Vasomotor Symptoms - Gubapentin has been used for the munuge-
mnent of vosomotoer symptomst in women with breast cancer and in postmen-
apuusal women. Therapy with the drug has improved both the frequency and
severily of vasomolor symptoms (hot flushes [flashes]) in these women.

- Most women receiving systemie anlineoplastie therapy for breast cancer
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experience vasomotor symptoms, particularly those receiving tamoxifen ther-
upy. In a randomized, double-blind, placebo-controlled siudy in 420 women
wilh breast cancer (68-73% were receiving lamoxifen) who were experiencing
2 or more cpisodes of hot flushes daily. the percentage reductions in hot flush
severity score at 4 and B weeks of (reatment were 2] and 157, respectively,
for placebo: 33 and 31%, respeciively, far gabapemin 300 mg daily {100 mg
3 times daily), and 49 and 46%. respectively, for gabapentin 400 mg daily (300
mg 3 times daily). Comparisons amang treatment groups showed that only the
900-mg daily dosape was associated with a staiistically significant reduction in
hot Aush frequency and severity, Whether higher dosages will provide further
reductions in vasomotor symptoms remains o be delermined. The role of ga-
bapentin in managing vasomotor Symploms in women with breast cancer rel-
ative to other nenhormenal therapies (e.g., selective serotonin-reuptake inhib-
itors [SSRIs]. selective seralonin- and norepinephrine-reuptake inhibitors
[SNRIs]) remains lo be determined. Well-designed, comparative studies are
needed to establish eptimum nonhormonal therupy, both in terms of efficacy
und patient lolerance of adverse effects, in these women.

Becnuse of 1he risks associated with hormone replaceinent therapy (HRT)
for vasamolar symptoms in perimenopausal and postmenopausal women, al-
termative nonhormonal thernpies are being investigated. fn n randomized, dou-
ble-blind, placebo-controiled siudy in 59 postmenopausal women whe were
expericncing 7 or mare hot Aushes daily. intent-to-treat analysis revealed that
12 weceks of gabapentin 900 mg daily (300 mg 3 times daily) was associaied
with a 45% reduction in hot flush frequency and o 54% reduetion in composile
hot flush scare {frequency and severily). In a continuation open-label phase in
which patienis were permilted upward titration of dosage us necded (o a max-
imum ef 2.7 g daily (25%h received 900 mg or less daily, 61 reccived 900
mig-1.8 g daily. 145 received 1.8-2.7 g daily). the associnted reductions in hot
flush frequency and composite score were 54 and 67%, respectively. The role
of gabapentin therapy relasive to other nonhormonal therapies (e.g.. SSRIs,
SNRIs) for postmenopausal vasomotor symptoms, both in terms of elficacy
and solery, as well as the optimum dosage remain to be established.

Current evidence indicates that gabapentin is effective and well tolerared
in the short-ferm (reatment of vasamator symptons associated with breast can-
cer treaiment and with menopause. The principal adverse cffccts associated
with-gabapentin therapy in women with viasometor symptoms have been sem-
nalence, fatigue, dizziness, and rash (with or without peripheral edema). Ad-
ditienal study. and expericnce are needed 1o further elucidate the role of ga-
bupentin relative 1o other nonhormonol 1herapies, and to establish’ tonger-ienn
(t.e., heyond 17 weeks) elficacy and safery. :

The possible role of gabapentin in Lthe managemcnl of vasomolor symp-
tomst assacialed with antiandrogenic therapy in men with prostate cancer re-
mains 10 be established. Current evidence ol efficacy 35 linited; well-designed,
controlled studics are under way in thes, population,

Dosage and Administration

B Adminisiration  Gabapentin is administered orally. The drugz may be
administered without regard 1o meals.

If Neurontin® film-coated scored tablets comaining 600 or- 800 mg of ga-
bapentin are 10 be used in patients requiring a 300- or 400-mg dose, the 1abjets
can be halved 1o allow administration of 1he appropriate dose. Patients should
be instructed {0 take one-half tablet; the remaining haif-1ablet should be nsed
for the next dose. Half-table(s that are not wsed within several days should be
discurded.

Patients who are comently receiving or beginning therapy with gabapentin
andfor any other anticonvulsant for any indication should be closely manitored
for the emergenee or worsening of depression, suicidal thoughts or behavior
(suicidality), and/or any unusual ehanges in mool vt behavior. (See Suicidality
under Cautions: Nervous System Effects and see Cautions: Precautions and
Contraindications.)

m Dosage Seizure Disorders  Because of the possibility of increas-
ing seizure frequency, anticonvulsant drugs, including pabapentin, should nor
be discomtinued abruptly. (See Cautions: Precautions and Contraindicarions.)
Discentinuance of gabapentin therapy and/or additien of an aliernative anli-
convulsanl drug 1o therupy should be dene gradually over a minimum of |
week.

For adjunctive therapy in the munagement of partial seizures with or with-
ouf secondary gencralization in adults and children older than 12 years of age,
the effeclive dosuge of gabapentin is 900 mg to 1.8 g daily administered in 3
divided doses. Gabapentin therapy is initisled at a dosage of 300 mg 3 1imes
daily.

If necessary, the dosage of gabupentin may be incrensed wp to 1.8 p daily
in 3 divided doses. Dosupes up to 2.4 g daity have been toleratcd well as
adjunctive therapy by patients in long-lerm clinical studies, and a small number
of patients have tolerated dosages of 3.6 g dnily for short periods. With thrice-
dailv dosing, the interval between dases should not ¢xceed 12 hours. It is not
necessary o manitor plasma gabapentin concentrations to oplimize therapy.

For adjunctive therapy in the management of partial seizures, the effective
dosage of gabapentin in patients 5 years of age and older is 25-35 mg/kg daily
administered in 3 divided dases; for puticnts 3 and 4 years'ol age, Lhe effective
dosage is 40 mg/kg daily administered,in 3 divided doses. Gabapentin therapy
in patienis 3-12 years of age should be iniciated ot a dosage of 10-15 mg/kg
per day in 3 divided doses. Dosages up to 30 mg/kg daily have been well
tolerated by patients 3-12 years of age in u long-term clinical study. When
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administered 3 times daily, the interval between doses shoutd not exceed 12
hours.

IT gabapentin is discontinued and/or an alternative anticonvulsant is added
to the regimen, such changes in-therapy should be done gradually over a period
of at least | wcek. L

Postherpetic Neuralgia ' Forthe management of postherpetic neural-
gia in adulis; the initial dosage regimen of gabapentin.is 300 mg once daily on
the first day, 300:mg twice 'daily on the'second day, and 300 mg 3 times daily
on- the third day. Subsequently; the dosage may be ‘incrensed as needed for
relief of pain up 10 a total daily dosage of 1.8 g'administered in 3 divided doses,
In clinical studies evaluating gabapentin for the treatment of postherpetic neu-
ralgia, dosages of the drug ranging from 1.8-3.6 g daily were effective, but
there was no evidence that dosages exceeding 1.8 g daily. provided .any addi-
tionul benefit,

Digbetic Neuropathy  For the sympiomatic treatment of diabelic neu-
ropathyf in adulls, gabapentin dosages of 900 mg (0.3.6 g daily have been
used; however, pain reliel generally has been observed in patients receiving
doqngcs exceeding 1.8 g daily. ]

Vasamamr Symptoms  Although the optimum dosage remains 1o be
established, 0 gabapenlin dosage of 300, mg 3 times daily has been effective in
reducing both the severity and frequency of vasomoler symptomsy in wemen
with breast cancer and in postmenopausal women. Some clinicians recommend
thal theropy be initiated with a duquge of 300 mg once daily at bediime. I
needed, the dosage can be increased 1o 300 mg Iwice daily, and then 1o 300
mg 3 times daily, at 3- to 4-day intervals. A dosage of 100 mg 3 times dzuly
appears Lo be no more ¢lfective than placcbo, whereas dosdgcs exceeding 900
mg daily (e.g., up to 2.7 g dmly ddmlmslercd as 900 mg 3 times daily) may
provide additional benefit in‘some women !

® Dosage in Renal Impalrment In adults and children 12 years of
age and older with impaired renal function and/or underbmng hemodialysis,
dosagc andfor frequency of administration of gabapentin should be modified
in response lo the degree of renal impairment, Such patients with a creatinine
ch.arance ol 60 mL/mmul'e or greater may receive 300 mg ol 2 g of paba-
penun 3 1imes daily (i.e., up to a 10ial® dusa;,c of 3.6 g daily), and those with a
creatinine clearance of 30-59 m/minute imay receive 200-700 mg of gaba-
pcntm twice daily {i.e., up 1o a lotal dosdge of 14 g daily). P.mcnls with o
creatinine cleardnce of 15-29 mb/miniie may ‘receive 200-700 mg of gaba-
pcnlm once daily, and those with’a creatinine clearance of 15 mbl/minute may
receive 100-300 mg of gabnpentin daily. In paiienus with a crenunme clearance
of less than 15 mL/minute, dosage of gabapentin should be reduced: propor-
tionally (e.g., paiients with a creatinine clearance of 7.5 mL/minuie should
receive cne-half ihe'desage that pnrienl's wlth a creatinine clearance of 15 mL/
minute should réceive). Anephric panenu; may recewe maintenance doses of
gabapentin based on estimatés of créatinifie clearance, with supplemental‘doses
of §25-350 mg of gabupennn given afler each 4-hour hemodialysis-session.

The use of gubapenun in childrén'les's than 12" yedrs of age wilh impaired
renal function has net been evaluated.

Cautions

Gabapeniin generally is welt toleraléd, and adverse effects of the drug usu-
ally arc mild 10 moderalte in severily and may. be self-limiting. Nervous system
effects are the most [requenily reported ndverse-nffects of gabapenlin and lhose
most frequenily requiring disconiinuance.of the drug. The most frequent ad-
verse effects of gabupentin os adjunclive therapy in the treatment of partial
seizures in adults and- children 12 years of age and older ore somnolence,
dizziness, ataxia, fatigue, and nysagmus., Discontinuance of gabapentin be-
cause of adverse effects was required in 7% of adults and children 12 years of
age and older ru.cwmg the drug as adjunclive therapy in the treatment ofpamul
seizures in premarketinig Uncontrolled and controlted ¢linical trials; the adverse
éffects most frequently associated with discontinuance of gabapentin were som-
nolence { 1,25 4f patients), ataxia (0.8% of patients), fatigue (0.6% of patjents}),
nausea andfor vomiling (0.6% of patients), and dizziness (0,6% of puuen(s)
The most frequent adyerse effects of gabupcnurH s adJunclwe therapy in the
trealmenl of " partial seizures in paucnui 3-12 years of age were viral infection,
fever, nausea andfer vomiting, somnolence, and’ hostility. Discontinuance of
gabapentin because of adverse effects was required in approximately 7% of
patients 3—12 years of age in clinlcal rials; the adverse effecis most frequem]y
associated wilh discontinuance of gabapentiu weré emotidnal ]ﬂbl]l[y (1.6%),
hostility (£.3%), and hyperkinesia (1.1%). "

Because clinical 1riats of gabapentin therdpy in the trestment of partial
seizures involved specific patient populations and use of the driig as ZldjunC[lVC
therapy, it is diffrcult 1o determine wheiher & causal relationship exists for many
reported adverse effects, 10 eompare adverse effect frequencies with other clin-
ical reports, and/or Lo extrapotase Lhe adverse.effect experience from controlled
clinical trials (o usual clinical praetice.

In placebo-controlled studies, the adverse effects most frequently reported
in adults. receiving gabapentin for the manaogement of postherpetic neuralgia
were dizziness, somnolence, and peripheral edema. Discontinuance of paba-
pentin because of adverse effects was required in 6% of patients receiving the
drug in 2 elivical rials; the odverse elTects most fn:quenlly associated . with
discontinuance of gabapentin for the management of postherpetic neuralgia
were dizziness, somnolence, and nausea.

M Nervous System Effecls Nervous: system effects: were .among Lhe
most frequent ndverse effecls reported inpatients with epilepsy recelving ga-
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bapentin s adjunctive therapy in controlled clinical trials in:adults and children
12 years of age and older. Somnolence was the most frequent adverse nervous
system. effect, occurring in about 19% of. these receiving gabapentin; the in-
cidence and.severity of somnolcnce appear 1o be dose relalcd. Dizziness or
atoxia-was reported in about 17 or 12.5%, respectively, of palients receiving
gabapentin as adjunciive therapy in controlled trials; the incidence and severity
of:ataxia also appear to be dose relmed. Fatipue: reportedly occurred in aboul
| 1% of adulis receiving pabapentin as adjunctive therapy in controlled trinis.
Nystugmus was reported in aboui 8%, tremor in about 7%,.nervousness in
2.4%, dysarthria in 2.4%, amnesia in 2.2%, depression in |.8%, abnormual
thinking .in L{7%, twitching in 1.3%, and abnormal coordination in 1.1% of
patients receiving gabapentin as adjunctive therapy in controlled trinis. Other
nervous system elfects occurring.in.more than 1% of patients receiving gaba-
pentin as adjunctive therapy; but.with equal or greater frequency in patients
receiving placebo, were headache, seizures, confusion, insomnia, and emo-
tional lability.

Verligo, hyperkinesia, paresthesin, decreased or absenl refllexes, increased
reflexes, anxiety, hoslility, asthenia, or malaise was. reported in at least 1% of
adults and children ‘|2 years of nge dnd older receiving gabapentin as adjunctive
therapy in uncontrolled and controlled «clinical trials. CNS wmors, syncope,
abnormal dreaming, aphasia, hypoesthesia, intracranial hemorrhage, hypotonia,
dysesthesia,. paresis, dystonia, hemiplegia, facial paralysis, stupor, cerebellnr
dysfunction, posilive. Bubimki sign, positive Romberg lest, decreased posilion

sation, psychos;s. or (nigraine 0ccdrrcd inat Ieasr 0.1% but less lhdrl 1“ of
patients’ recelvmg gﬂbnpentm is adJunctWe therdpy in uncontroiled and con-
irolled clinical trinls. Chdréoathelbsis, orofacial dyskinesia, encephalopathy,
nerve palsy, personahty disorder, increased libido, subdued temperament,
apraxia, finc moiorconlrol disorder, meningismus, local myoclonns, hyperes-
Lhesm hypokinesia, mania, neurosis, hysteria, antisocial reaction, sirange feel-
ings, or lassitude oécurred in €8s thah 0.155 of patients receiving gabapentin
as adjunetivé therapy in uncontrolled and controlled clinicat irtals.

" Somnolente, hostility {in¢luding uggresswe behavior), émotienal lability,
faligue, liyperkinesia, and dizziness were: rcponcd in 8.4,7.6,4.2; 3.4, 2.5, and
2.5% of childreén 3-12 years of age receiving gabapentid as adjunctive lherapy
in controlled clinical trials. Headnche and convulsiting were reporied in more
than 2% and equally or* more l'requently than among those receiving placebo
in ch:]dren 312 years ol age reeeiving gabapentin as adjunctive therapy in
conrrolled. clinical trials. Somnambulism, aura disappeared, and occipital ncu-
ralgia were reported during controlled chinicad trials in children 312 years of
age, but were not reported in trials of adults receiving gabapentin. Thought
disorders {e.g., concentration_difficulty, change in school perfornmnce) have
been reported in 1. 7% of children 3-12 years of age receiving the drug

Dizziness was reported in 28%, :,omnolcncc in 21.4%, asthenia in 5.7%,
hendnche in 3.3%, atoxia in 3.3%, and abnormal thinking in,2.7% of adutts
receiving guhapenlm for the management of. poslherpeuc neumlgm (PHN) in
controlled cilman [Iriafs,. Abnormal gail, |ncnord1nallon amnesii, and hypes-
thesia occurred in 1.2-1 5% n[pnuems rccewmg the drug Pain, Lremor, and
neuralgia were reported in greater thag- 1:90,0f patients receiving gdbupentm in
clinical studies for the management of. PHN bul occurred with equal or grealer
frequency In palienis receiving pl.lcebo

Suicidality  The US Food and Drug Admiinistration (FDA) has analyzed
suicidality reports from. placebo-controlled siudies involving 11 anticonvul-
saris, including gabapentin, and found that patients,receiving anliconyulsanis
had approximately Lwice the risk,of svicidal behavior or ideation (0.43¢% %) com-
pared with patients receiving placebo (0.245),

FDA'’s analysis included 199 randemized, placebo-controlled sludies of 11
ariliconivulsants (carbimazepiné, felbamate, gnb..lpemln, lamotriging, levetira-
celai, oxcarbazepine, pregabulin, -tiagabine. topiramnate, valproate, and zoni-
samide) iAvolving over '43,000 pilients 5 yeafs of age of older; the studies
evaluated the effectiveness of the anticonvuisanis'in epilepsy, psychiatric dis-
orders {e.g., bipolar disorder; dépression, anxiety), and oiher conditions (€.g..
migraine, neuroparhie: pain). The'incrensed suicidality risk was ohserved as
corly as one week after beginning Merapy and contifiued through 24 weeks,
The results were generally consisient among the 11 drugs studied. In:addition,
patients who were trented for'epilepsy, psychiatric disorders, and other con-
ditions were all found'te be:at increased risk for suicidality when compared
with placebo; there did not appear1o:be a specific demographic subgroup of
patients to which the increased risk. could be atributed. However, the relative
risk.for suicidality was found w0 be higher in patients with epilepsy compared
with patients who were given one of the drugs for psychiatric er other condi-
tions. (See Cautions: Precautions and Contenindications.)

Tn uncoatrolled. and contrelled clinical trials, suicidal allempt occurred in
at least 0.1% but less than 16 of patients receiving gabapenin as adjunctive
therapy, and suicide occurred in less than 0.1% of .patients recelvmg the drug
a5 adjunctive therapy.

u ' GI Effects  Dyspepsia was the most frequent adverse Gl effect in aduits
and :¢hildren 12 years:of age and older receiving ;gabapentin as adjunctive
therapy in controlled clinical trals, occurring i 2.2% of such patients. Dry
mouth or throat occurred in 1.7%,.constipation in 1.5%, dentai-abnormalities
in 1.5%, and increased appente in+1. 1% of patients receiving the drug. Nausen
and/or vomiting, abdominal pain, or diarrhea was reported in more than 1% of
patients receiving gabapentin as-adjunctive therapy.in controtled clinical trials
but occurred with cqual or greater. frequency in. patients receiving placebo.
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.Anorexia; flatulence, or gingivitis was reporied in at least | % of adults and
children 12 years of age and older receiving gabapentin ns adjunclive therapy
in uncontrolted and controlled clinical trials. Glossitis, gingival hemorrhage,
thirst, slomatitis, increased salivation, Laste loss, unusual tasle, gastroemeritss,
hemorrhoids, bloody stoals, or [ecal incontinence oceurred in at least .19 bul
less than 1<t of such patients receiving gabopentind as adjunctive therapy in
uncontrolled and controlled clinical trials. ‘Dysphagia, eructation, pancreatilis;
peptic ulcer, colitis, blisters in mouth, looth discolor, perléche, enlarged sali-
vary glund, lip hemorrhage, esophagiiis, hiatal hernia, hematemesis, proetitis,
irritable bowel s‘yndrome rectal hemorrhage, or esophageal spasm was repored
in less than 0.1% of adulls. and children 12 years of age or older receiving
gabapentin as adjunctive therapy in unconirelled and controlled clinical irials;

* Nausea and/or vomiting was reporied in 8:4% of children 3-12 years of
age receiving gabapentin:as adjunciive therapy in controlled clinical trials. Di-
arrhea.and anorexia were reported in more than 2% of children 3=12 years of
age recelving gabapentin as adjunctive therapy in controlled clinical frials.

Diarrhea was reported in 5.7%, dry mouih in 4.8%, constipation in 3.9%
nausea in 3.9%. and:vomiting in'3.3% of adulls receiving gabapentin for ihc
manugement of postherpetic neuralgia (PHN) in conlrolled clinical (rials. Ab-
dominal pain and fAatulence occurred in 2.7 and 2.1, respectively, of patients
receiving the drug. Dyspepsia and dyspnea were reperted in‘greater than 1%
of paticnts receiving gabapentin in clinical sludies of the manogement of PHN,
bui occurred with equal of greater frequency.in patienis receiving placebo. -

m Cardiovascular Effects Pé'ri;')heml edemu was reported in 1.7%, and
vasodilation in 1.1 of adu][s and children, 12 years of age and older receiving
gubapcmln as adjunclive therapy in controlled clinical wials. Hypertension oc-
curred in more than 1% of patients receiving the drug as adjuncuve therapy in
uncontrolled and conirolled clinica) trials, and hypotension, angina peciors,
peripheral vascular disorder, palpilation, tachycardia, hcast. murmur, or gener-
atized edema wus reponed in at least 9.1% but less than [5 of such palients.
Atrial fibrillation, heart failure, thrombpphlebitis, deep-vein thrombophlebitis,
myocurdial infarction, cerebrovascular accident, pulmonary thrombosis, ven-
tricular extragystole, bradycardia, atrial premature contraction, pericardial rub,
beart block, pulmonary embolus, hyperlipidemia, hypercholeslerolemia, peri-
cardial effusion, or pericarditis accurred in less than 0.1% of patients receiving
gabapentin as adjunctive therapy in uncontrolled and controlled clinical trials,
Peripheral edecma was reporied in 8,3% of udults recciving gabapentin for
the management of postherpetic neuralgia (PHN) in controlled-clinical trinls.

m Respiratory Effects  Rhinitis occurred in 4.1%, pharyngitis in'2.8%;
and coughing in 1.8% of adulls and children 12-years of age‘and older rcceiving
gabupenun as adjunclive lhempy in conirolled clinical ¢rialé. Pneumonia oc-
curred in more than 1%; cp:smxm dyspnea, or apnea in at’least 0.1% bul less
than 1%¢; and' nwcosilis, aspiration pneumonia, hyperventilation, hiccup, lar-
yngitis, nasal obstruction, snoring, ‘brohchospasm hypoventilation, or lung
edema in less than 0.19% of patients receiving pabapentin as adjunctive therapy
in uncontrolled and controlted clinical trials.

Bronchilis and respiratory infection were reported in 3. 4 and 2.5% respec:
l|vely, of children 3—12 years of age rr:cewmg g,.lb‘lpenlln as adjuncuve therapy
in controlled clinical trials, Phnryngms, uppur respiralory infection, rhinitis,
and coughlng were reporied in more thin 24 of children 3-12 years of age
receiving gabapentin as adjunctive therapy in conlrolled clinical trials, Pseu-
docroup and hoirseness were reported during controlled clinical trials n chil-
dren 3—12 years-of ‘age, but were not reported in Ariaks in adults receiving
gabapenlin as adjunctive therapy.

Pharyngitis was reported in 1.2% ol odulls receiving pabapentin for the
managemenl of postherpetic ncuralgia {PHN) in controlled clinical trials.

| }
W Ocular and Otic Effects Diplopia was reponed in 5.9%, and am-
blyopia in 4.2%, of adulis and children. 12 years of ape and older receiving
gabapentin as adjunctive therapy in conuolled clinical trials. Abnormal vision
was reperted in more than 1% of palicnts receiving gubapentin as ad_wncuvc
therapy in uncentrolled and controlled clinical rials,

Calaract, conjunclivilis, dry cyes, ocular pain, visual ficld defeci, photo-
phobia, bilateral or unilateral plosis, ocular. hemorrhage, -ocular twitehing, .or
hordeolum (stye) occurred in at least 0.1%h but less than 1% of adulis and
children 12 years of age und older receiving gabapentin as adjunctive theraopy,
in uncontrolled and controlled clinical tcinls. Ocular itching, abnormal accom-
madation, ecular focusing difficulty, walcry eyes, retinopathy, glavcoma, iritis,
comeal disorders, laerimal dysfunction, degenerutive ocular! changes, blind-
ness, refinal dc‘gcncrmion, miosis; chorioretiniti, or sirohismus was repnncd
in less than 0.1% of patients receiving the drug as adjunctive therapy in un-
controlled and controlted clinical trials.

Hearing loss, ‘earache, tinnilus, iinner car infection, olitis, er etic fullncss
occurreyl in al least 0.152 but less thdn 19 of adults arid children 12 years of
age and elder receiving gabapenlin as adjunctive therapy in uncentrolled and
controlled clinical trials. Euslachian lube dysfuuction, labyrinthitis, otitis cx-
terna, perforaled eardrum, or sensilivity (o noise was reported in less than 0.1%
of patienis receiving gabapentin as adjunctive therapy in uncontrelled and con-
trolled clinical trinls.

Qritis media-was reporied in more than.2% of children 3—12 years of ape
receiving gabapentin as adjunctive therapy'in clinical studies.

Amblyopia occurred in 2.7%, and cenjunctivitiy, diptopia, and otitis media
each occurred in 1.2%.of adults recciving gabapentin for the management of
nostherpetic neumlgla (PHN) in controlled clinical trials.

2270 AHES DRUG INFORMATION® 2010

Filed 03/24/2010 Page 8 of 16

B Musculoskelelal Effects  Myalgia was reporled i 29, back pain in
1.8%, and fracture in 1.1% of adults and children 12 years of age and older
receiving gabapentin s adjunctive therapy in controlied clinical mrials. Arthral-
gin was reported in more than'1% of adulls and children 12 years of age and
older receiving the drug as adjunctive therapy in uncontrolled and controlled
clinical trtals, and vendinitis, arthrits, joint stiffness,-or jeinl swelling occurred
in at Jeast 0. 1% but. less than 1% of such patients. Costochondritls, osleoporosis,
bursitis, and eontracture were reporied in less than 0.1% of.patients receiving
pabapentin as adjunclive therapy in.uncontrolled and controlled clinical trials.
Back pain was reported in greater than 1% of adults receiving gabapentin
in clinical studies for the management of postherpelic neuralgin (PHN) but
occurred with equal or greater frequency in palients teceiving plucebo.

® Endocrine Effects  Hyperhyroidism; hypothyroidism, goiler, hypoes-
trogenism, and cushingoid manifestations were reporied in less than 0.1% of
adults and children 12 years of age and older receiving'gabapentin as adjunciive
therapy in uncontrolled and controlled trials.

W Genitourinary Effects Impolence was reported in 1.5% of paticnls
receiving gabapentin as adjunctive therapy in conlrolled clinical trials. Hema-
turia, dysuria, cystitis, urinary frequency, urinary retention, urinary inconti-
nence, vaginal hemorrhage, amenorrhea, dysmenorrhelt; menarrhagia, breast
cancer, |nnb1[tly Lo ciimax, dnd abnormal éjaculation occurred in at least 0.1 %
but less than 196 ofpatients receiving the drug as adjunciive therapy in uncon-
trolled and controlled clinical trials; andrenal pain, renal lithiusis, acute Tenal
foilure, anuria, ncphro51s nocruria, pyuria, uxinary urgency, leukorrhea, genital
pruritus, vaginal pain, ovarian failure, [esnculnrp:un epididymilis, and swollen
lellClE were reported in less than 0.1% of such patients.

| Dermatologlc and Sensitivity. Reactions, Pruriws or abrasion oc-
curred in 1.3% of adulis and children 12 years of age and clder receiving
gabapentin as adjunctive lhel'.lp)‘ in controlled clmlcal trials. Rush OT dCNE Were
reporied in.more than |% of patents recciving the drug in conlrolied studies
but occurred with equal or greater frequency with pluccbn

Facial edema was repnned in at least 1% of pal]cn[s receiving gabapentin
as .Jd_]uncuve Lherapy in unconirulled or controlled Clinical trials. Allergy, al-
opecia, eczema, dry, skin, mcrea:.cd swealing, urticaria, hirsutism, seborrhea,
cysts, and, .herpes simplex occurred in at least 0.1 bul less, than 1% of patienls
receiving the drug as adjunctive. Lh{:rapy in uncontrolled and controlled "rials,
Herpes zoster, skin discoleration, skin papules, pholoscnsuwny reaclion, leg
uleer, scalp seborrhen, psorinsis, desquamation, maceration, skin nodule, sub-
cutaneous nodule, melanosis, skin necrosis, or local swelling was reported in
less than 0,19 of such paticnis.

Angioedema, erythema multiforme, and Stevens-Johnsen syndrome have
been reported during posimarkeling experience with gabapentin; however, the
manufaclurers siate thal daia are insufficient Lo provide an eslimate of the in-
cidence of such effccts- or to establish o, causal relamionship Lo gabapentin.

Rash also was reporicd in 1,.2% of adults receiving gabapeniin for the mun-
agement of postherpetic neuralgia (PHN) in controlled clinical trials.

B Hepatic Effects  Hepatomegaly occurred in at least 0.1% but less than
1% of adults and children 12 years of age and oldcr receiving gabapemin as
adjunctive therapy in uncontrolled-and comrotfed-clinical trials,

Elevated liver function lest results.and:jaundice have been reported during
posimarketing experiencé with gabapentin; however, the inanufactrers state
that dat are insufficient to provide an estimale of the incidence of such cffects
or 1o establish a causal relationship to gabapentin,

Hepatilis was reponcd during controlled clinical trials in children3-12
years of age, but was not reported in trials in adulls receiving gabapentin.

B Electrolyte nnd Metabolic Effects A decreasc in body weight oc-

curred in at least 0.1% but less than 195 of adults and chlldrcn 12 years of age

and older receiving, gabnpemm as adjunctive therapy in ‘uncontrolled and con-

trolled clinical trials; weight gam also has been reporied. Glycosuria was Fe-

ported.im less than 0.1 of ' patients receiving 'the drag as ud]uncuve therapy in
uncontrolled and. conLro]led clinical tnals.

Weight gain and hypuglyccmm were rcported in 1.8 and | 1.2%, respec-
tively, of adulis receiving gabapentin for the management of posiherpeua neu-
ralgio-(PHN) in controlled clinical Lriais.,

Fluctuation in blood elucose concentrations and hyponatremia have been
reported during posunarkcung cxperience with gabapenlln however, the man-
ufaclurcrs state thar dala are insufficient to prowdc an csllmnle uf Lhe incidence

Weight increase was. repoi‘led i 3.4%. of. Chl]dl‘El‘] 3 l2 yem'-; of age re-
ceiving gabapentin in controlled clinical trials.

B 'Hematologic Effects - Leukopenia was reported in 1.1% of adults and
children 12 years of age and-elder reeciving gabapeniin as adjunctive therapy
in controlled clinical (rals. Purpura (gencrally described as bruiscs resulting
from physu:ul {rauma) was reporled in at leasl 196 of patients receiving paba-
pentin as adjunctive therapy in unconlrolled and conuolled clinicai trials.

Anémia, thrombocylopema or Jymphadencpathy oceurred in al least 0.1%
but less lhan 1% of adults and children 12 years of age and older recciving
gabapcn[tn as adjunctive therapy in uncontrolled and controlled clinieal rials.
Increased leukocyte count, Iymphocyms:-; non-Hadgkin's lymphaina, or in-
creased bleeding time was reported in Iess than 0:1% of such pdtients,

Cuoagulation defect-was repored during controlled clinical trials in ehildren
3-12 years of age, but was not reporied in trials-in adults receiving gabapentin.
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N Other Adverse EHects  Viral infection or fever occurred in more than
1% of adults and children 12 years ol age and oldes receiving -gabapentin as
adjunciive therapy in centrolled trials but was equally or more frequent wilh
placebo. Odd smell occurred inless than 0.1% of patients receiving the drug
in uncon(roiled and controlled trials. Alcohol intolerance; hangover eflecy,.or
breast pain occurred.in less than 0.1% of adulls receiving gabapeniin as od-
junctive therapy in uncontrolled and controlled clinical trials.

Fever hos been reported during postmarkeling experience with gabapentin;
however, the manuflacturers state that data are insufficient to provide an csti-
mate of the incidence of such clTeels or 10 establish a causul relationship 1o
gabapentin.

Viral infection and fever were reported in 10.9 and 10,157, re‘;peellvclv of
children 3-12 years of age recciving gabapentin as adjunctive therapy in con-
trolled clinical trials. Dehydration and infectious mononucleosis were reported
during controlled clinical trials in-children 3-12 years of age, but were not
reporicd in trials in adulis recciving pabapentin as adjunciive lherap)’.

Infection and accidental injury were.reported in 5.1 and 3.3%, respectively,
of adults.receiving gabapentin {or the management of postherpelic neuralgia
(PHN) in controlled clinical Lrials, Flu syndrome was reporied in greatcr Lthin
| % of paticnts receiving gubapentin for the management of PHN bul occurred
with equal or greater frcquency in patients receiving placebo in clinical studies.

B Precautions and Contraindications The US Food and Drug Ad-
ministration (FDAJ has informed healthcare prolessionals aboug an incrensed
risk ol suicidality {suicidal hehavior or idcation) observed in-an analysis of
studies using various anticonvulsants, including gabapentin, compared - with
placebo. (See Suicidality under Cautions: Nervous Systemn Elfects.) Based on
the current analysis of the available data; FDA reeoinmends that all paticnis
wha are currenity receiving or beginning therapy with any- anticonvulsant [or
any indication be-closely monitored lor (he emergence or worsening ol de-
pression. -suicidal thoughts or bebavior {suicidality), and/or any unusoal
changes in mood or behavior. Symploms such us anxicly, agitation, hostility,
mania, and hypomania may he precursors (o emerging suicidality. Clinicians
should inlorm patients, their fumilies, and caregivers ol the polential [or. an
increased risk of suicidality so that they are aware and able o nojify their
clinician ol any unusual behavioral changes. Patients, [amily members, and
carcgivers also should be advised not to makc any changes o 1he drug segimen
wilhoul [irst consulting with the responsible clinician. They should pay close
altention 10 any duy-lo-day changes in mood, behavior; and aclions; since
changes can happen, very quickly, it is imporlant lo be alert 10.any sudden
differences. In, addition, patients, family members, and caregivers should be
aware of common waming signs thal may signal suicide risk (e.g., talking or
thinking about wanting to hurt onescll or cnd one’s life, withdrawing from
{riends and family, becoming depressed or expericncing worsening of exisling
depression, becoming prevceupied with death and dying, giving away prized
posscssions): [T these or any new snd worrisome behaviors occur, the respon-
sible clinictan should be contacted immediately.

FDA recommends that-clinicians who prescribe guhnpcnlin ‘or any other
anticonvulsunt balince the risk [or suicidality with (he risk of unureated illngss.
Epilepsy und many otherillnesses for which anliconvulsanis ircprescribed are
themselves associated with an increased risk of morbidity and mortality and an
inereased risk of suicidal thoughts and behavior, If suicidal theughts and be-
havior emerge during anticonvulsant therapy, the clinicinn must consider
whether the emergence of these symptoms in any given patient may be reluted
Lo the illness being treated.

Because of the possibility of increased seizure frequency, anticonvulsane
drugs, including gabapeniin, should not be disconlinued suddenly. In eontrolled
studies, the incidence of siatus epilepticus was 0.6% in adulis and children 12
years ol 'age and older receiving gubapentin and 0.5% in those receiving pla-
cebo. In all {uncontrolled and contratled) clinical stdies of gabapentin as ad-
juneiivé(herapy in adulls and children 12 years of age and older. the incidence
of status cpilepticus was 1.56. Because adequate historical dawa are unavailahle
for comparison, it has nol been eslablished whether (he tncidence ol status
epilepticus in palicnts with epilepsy treated with gabapentin is higher or lower
than weuld be expecied in a siiniiar population of patients nol (reated with the
drug. Disconlinuance of gabapentin and/or addition of an alternative anlicon-
valsant drug to existing therapy should be done gradually over a mlmmum of
| week.

Adverse CNS cvents (einotional lability, ho‘.illuy [including agpressive he-
haviors]. thought disorders including conceniration problems and ¢hange in
school performance], and hyperkinesia) have been reported in Lpll(.pl]C children
3-12 years of age. {See Cautions: Nervous Syslem Effects.)

During the premarkeling deve]opmcm ol gabapentin, §' sudden abd uncx-
plained deaths were reporied antong a cohort of 2203 patients with epilepsy
(2103 patient-years of exposure) Alihough the fate of these dealhs cxceeds
that expected 1o occur in i healthy (nonupllcpuc) pnpui.mon ‘matched Tor age
and gender, this tale was similar o that occarring in'n similar’ populdunn of
epileplic putients not receiving gabapentin. This cvidence ‘sugpesis,'bul does
not prove that the incidence of sudden, urexplained death observed wilh ad-
junctive gubapentin therapy may be reflective ol the pOPLI|JlIDI‘I ttsell rather
than the effects of gabapentin.

Gabapentin ean produce drowsiness und dizziness, and patients should be
cautioned that the drug may impair their shility to perform hazardous activities
requiring mental aleriness or physical coordination {e.g., operaling machinery,
driving a molor vehicle),

Concomitant use of morphine in padtients receiving gabapentin may resuli
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in inereased plasma couceutralious of gabapeutin. Patients experiencing symp-
loms of CNS depressiou sueh as somnolence may require a decrease in dosnge
of morphine or gnbapentin.

Gabapentin is contraindicated in patients with known hypersensitivity 1o
the drup or any ingredient in the formulwion.

m Pediatric Precautions  Safety-and efficacy of pabapentin as adjunc-
tive therapy in- the munagemenl of pariial scizures in children younger than 3
years of age have not been cstablished, Safety and efficacy of gahapentin in
the management ol postherpetic neuralgia also have not heen cstahlished in
children,

E Geriatric Precautions  Safety and clficucy of gabapentin in the man-
agement of partial seiznres in gertatric paticnis have not been evaluated sys-
temnatically, and clinical trials did not include sulficient numbers of patients 65
years of: age and older to determine whether they respond differemly than do
younger paticnts. However, in clinical stodies of the drug in paticnts ranging
from 20-80 years of.age, gabapentin. plasma clearance, renal clearance, and
renal clearance adjusted for body surface area declined wilh age. Although
safety and efficacy of gabapentin in geriatric patients with postherpetic neu-
r.1lgm have not been established specifically, 30% ol the patients receiving the
drug in clinical studics were 65-74 years of age and 50% were 75 vears of age
und older, In these siudies, pabapentin appeared (o he more effcetive [or. (he
management of puslherpt:[ic neuralgia in patients older tlin 75 years ol age
than in younger patienls, The m:mufacmrcr‘. state. that the apparent grealer
efficacy in gerialric paljents muay be related to decreased renal [unction in this
age group, Although adverse effects reported in alder pasients generally were
similar 10 Lthose n:porled in younger adults, the incidence of penpher.ll edema
and, ataxia appears 10 increase with age, [f gahapenun is used in geriatric, pa-
tlcnl-.. (he initial dosage may need to be rednced and caution should be exer-
cised since anu.l hcpuukc and cqrdmvmculﬂr dyslunction and concomilant dis-
ease or other drug therapy are more common in this age group than in younger
patients.

® Pregnancy, Fertility, and Lactiation Pregnancy Allhough
there are no adequaie andiconirolfed studics 10 dale in humans, gabapentin has
been shown Lo be leratopenic in mice and rits. Delayed ossificalion of several
boues in the skull, vericbrac;i forelimbs. and hindlimbs eccurved in mice, and
hiydrourcier and hydronephrosis pccurred in fat pups when- gahapentin was
administered prior e and diring miting or ducing organogencesis in dosapes
|=4-times or-up to -5 timnes (on a‘mg/m’ basis), respectively, the maximum
luman daily dosage ol 3.6:g. The dosage:at which these cflects did not eccur
in mice was approximately half the human daily dosage on a mg/m? basis. The
dosages (on a mg/m’ basis) at which 1hese effects did not oceur in rat pnps
were those equal 1o the, maximum human daily dusage (in a teratogenicity
siudy) or approximately 3times the maximum human daily dosage (in a Fem]uy
and general repreductive perfonmance study). There also was an increased in-
cidence of postimplantation [efal loss in rabbits receiving gabapentin dosages
onc-fourth 10 8 timey the maximurn human daily dosage {on a mg/m® basis).
Other than hydroureter and hydroncephrosis, the cliologies of which are unclear.,
the incidence of malformations 'was not increased compared with cortrols in
ollspring of mice, rass, or rubbits given dosages up o S0 times (inice), 30 limes
(rats), or 25 times {rabbils) the human daily dosage on a mg/kg basis, or 4
times {mice), 5 imes (rats), or § limes (rabbits) the human daily dosage on a
mgfm? basis. Gabapentin should be used during pregnancy only when the po-
tentin! benefits justily the possible risks to 1he letus,

Reproduction studies revealed no adverse eflects on femility or reproduction
in rals receiving gabapentin dosages up to 5 Limes the maximum reconunended
human daily dosage on 0 mg/m? basis.

Lactation  Gabapentin is distributed into milk following oral adminis-
tration. Because ol 1he potential [or serious adverse reactions 1o gabapentin in
nursing infants, the drug should be administered to nursing women only it the
pelcntial benehls justify.the risk (o the inlant.

Description

Cabapentin is an anticonvulsant agens structurally related to the'inhibitory
CNS peurotransmitter y:aminobutyric acid {GABA). Although pabapentin was
developed as agtructural anglog of GABA 1hat would penetrale the blood-brain
basticr (unlike GABA) and mimic the action of GABA at inhihitory neuronal
synapses, the drug has no_dircetl GABA-mimelic action and ils precise mech-
anism ol action.has not been elucidiled.

Resulls of some siudics in anirmals indicate that gabapentin prolects against
seizure and/or tonic exicnsions induced by the GABA aatagnnists picroloxin
and bicucnlline or by GABA synthesis inhibitors (e.g., 3-rercaplopropionic
acid. isonicolinic acid, semicarbazide). However, gabapentin dnes nol appear
to bind to GABA receptors. nor alfect GABA reuptake or metabolism and does
not acl as a precursor of GABA or of other subsiances active at GABA recep-
tors. Gabapentin also has no affnity for binding sil¢s on common neurerccep-
lors (e.g., benzodianzepine; glulamate; quisqualaie: kainate; sirychnine-insen-
sitive or -sensilive glycine; a-, .-, or f-adrenergic; adencsine A, or A
cholinergic [muscarinic or nicotinic}; dopamine D, or D;; histamine H,; type
| or 2 scrotoncrgic [5-HT . or 5-HT,]; opiate_g, 8, or &) or ion channels {e.g..
vollage-sensitive ealcium channel siles labeled-with nitrendipine ordiltinzem,
vollage-sensitive sodinm channel sites labeied with batrachotoxinin A 20a-
benzoate). Conflicling results have been reported in studies of gabapentin af-
tinity for and octivity al N-methyl-d-ssparticacid (NMDA) receptors. Altlrough

AHFS DRUG INFORMATIONT 2010 2271

Exhibit D.19, page 5




Gabapentin Case 3:096x+QB088xNBisceiDocment 78stido

in vilro studies have idcniified a novel.gabapentin binding site in the neocoricex
and hippecampus of rat brain, additional studies are requircd 1o [ully elucidale
the identity and function of this binding site.

In animal test systems, gabapentin ¢xhibils anticonvulsant acliviey similar
to that of other commenly used anticonvulsant drugs: The drug protects againsi
seizures induced in animals by electrical stimulation or pentylenetelrazole, sug-
gesting thart it may be effeclive in the management of lonic-clonic (grand mal)
and partiu] scizures or absence {pelit mal) seizures, respectively. However,
availuble data in animals und humans are confliciing regarding the effect of
gabapentin on EEG spike and wave activily associated wilh nbsence (petit mal)
seizures. Gabapenlin also prevents seizurcs in some animals with congenital
epilepsy and protects against audiogenic tonic extensions and clonic seizures
in 1nice.

Although the mechanism of action is unknown as yet, gabapentin also has
demonsiraled anulgesic activity. In animals, pabapertin has been shown to
prevent allodynia (pain-related behavior in response lo normally innociious
stimulfi) and hypcm]gesl.l (exapperated responsclo palnlul stimuli) in several
modcls of neuropathic pain. Gabapentin also has been'shown to deercase pain-
related responses afier pcnphera] inflammation in animdls; however, the drug
has net altered immediate paoin-relaled behaviors. The c]mlcnl relevance of
lhese findings is nol known,

Gabapentin does not bind to plasma proteins, is not appreciably metabo-
fized, does not induce hepatic enzyme aclivity, and does not appear to alterthe
pharmacokinetics of commeonly used anticonvulsant dmgs (e.g., carbamaze-
pine, phenytoin, valproate, phenobarbital, diazepam) or oral contraeeplives. [n
addition, lhe pharmaeckinetics of gabapentin are not aliered substantially by
concomilant udminisiration of other anticonvulsant drugs.

* Children younger than 5 years of age haye a higher cleurance ol gabapentin
normalized'for weight eompared ‘with those 5 years ol age and older, eleurance
of the'drug in ehildren 5 yeats of age'and older is consistent with that in adults
alier a single dose, Therelore, & higher daily dosage is required in children 3—
5 years of age 1o achiieve average plasma coneentrations similar to those in
patients 5 years of age and older. {See Dosage und. Administration:. Dosage.)
Infants younger thun [ year of age have a'highly variable clearance.

SumMon® (sce Users Guide). For additional informalion on this-drug
until a more detailed monograph is developed and published, the manu-
faeturer’s labeling shnuld be consulted. Il is essentfal that the labeling be
consulled for detailed information on the usual cautions, preeaulions, and
contraindications eoncerning potential drug.interaetions and/or Jaborutory
Lest.intetferences and for information on acute toxicily.

Preparations .

Excipients in commereially available drug preparations may have clinically
important effects in some individuals; consult specific produet labeling for detuils.

Gabapentin
Oral 4
Capsules 100 mg* Gabapentin Capsules
Neurontin®, Plizer
300 mg* 'Gabapentin Capsules
Neurontin®, Plizar
400 mg* Gabapentin Capsules
Neurantin®, Plizer
Solutlon 250 mg/s mL Neurontin®, Plizer
Tablets 100 mg* Gabapentin Tablels
300 mg” Gabapentin Tablets
400 mg* Gabapentin Tablets
600 mg* Gabapeniin Tablets
800 mg* Gabapentin Tablets
Tablets, fiim- 00 mg" Gabapentin Tablets
coated ' Neurontin®, Pfizar
aco my” Gabapentin Tablats

.Neurontin®, Plizer

Favailable (mm vne or more manuTaciurer, distibutor, andfor repackager by generic tnonpropriclary) nume
+HUse is i currenily included in ihe ]nl\clim_: apprewed by the US Food ond Drup Admimistration

Selected Revistens December 2000, ¢
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Lamotrigine
W Lanwotrigine is a phenyliriazine anticonvulsant.

Uses

B Seizure Disorders  Partial Seizures  Lamotrigine is used in com-
binatien with other aniconvulsant agents in the managemens of partial seizures
in adults and children, Lamotrigine. also is used as monotherapy in patients
converting from monotherapy. with a hepatic enzyme-inducing anticonvulsant
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agent {(e.g., phenytoin, carbainazepine, phenobarbilal, primidone} in-the<man-
agement.ol partial seizures in aduls.

In controlled clinical studics, adjurictive therapy with lamotrigine was el-
leetive in reducing seizure [requency in patients with simple andfor complex
panial seizures relrictory o (herapy with one or mere conventional anticon-
vulsant drugs {e.g., phenytoin, carbamazepine, phenobaorbitafy; the median re-
duction in seizure frequency was 24-365. In a controlled clinical swdy in
children 2-16 years of age with partial seizures, the median reduction in fre-
quency of all puntial seizurcs was 36 or 7% in patients receiving lamotrigine
or placebo, respectively, in addition to their current therapy (up to 2 conven-
Llional ansiconvulsant drugs).

The effeciiveness of lamotrigine monotherapy in aduls with partial seizures
who are converting from monothernpy with a hepatic enzyme-inducing anti-
convulsant drug (e.g., phenyloin, carhamazepine, ‘phenobarbital, primidone)
was established in a-controlled clinicat study of -putients who expericnced:-at
least 4 simple or complex partial seizures, wilh or without secondary gener-
alization, during each of 2 conseculive 4-week bascline periods; during the
buseline periods, patients were receiving either phenylein or carbamazepine
monotherapy. Patients were randomized eitber to lamotrigine (targe dose: 500
mg daily) or valproic acid (1000 mg daily) therapy, which was added 1o their
baseline regimen over a 4-weck period. Patienis were then eonverted-to cither
lamotrigine or valproic acid monodierapy over another 4-week period and mon-
otherapy continued for another [2-weck period. Study end points were cither
successful eompletion.of the |12-week monotherapy period or meeling a study
“escape” criterion, relative to baseline. Eseape criteria were defined as doubling
of the mean monthly seizure count; doubling of the highest consecutive 2-day
scizure frequency; emergence of u new seizuve Lype {defined us u.seizure that
did not occur during the B-week baseline period) that was more severe than
the other seizure types occurring during the study period; or ¢linically important
prolnngulion of generalized (onic-elonic seizures. The prnporliun of laruotri=
gine- or valproic ueid-treated patients meeting eseape crileria was 42 or 69%,
respectively; no dilferences in efficacy were detecied based on age, race; or
gender. 1L was noled' thol the pavents in the valproic acid control arm were
lreuted intentionally with a relatively low valproic aeid dosage beeause the
intent of the swdy was to establish the cffecliveness of lamorrigine monoth-
erapy, and thar'the study results cannol be interpreted fo imply the superiority
of lumotrigine therapy o adequale valproic acid therapy. In addition, the man-
ulacturer states tha the use of lameotrigine: therapy for the manugement’ of
partial seizurcs has not heen established ds initial monotherapy: for convérsion
from monotherapy wish anficonvalsant drugs ‘tbat do #ot'induce hepalic en-
zymes (c.z., vulproate); or for simullancous conversion lo monotherapy from
2 or more eohcomilant anticonvulsant drugs.

o . . ;

Primnary Generalized Tonic-Clonfe Sefzures - Lamarrigine is used
in eomhination with other anticenvalsam agents in the management of primary
geueralized lonic-elonic seizures in adults and children 2 years ol ape and older,
Efficacy ol -the drug as adjunctive therapy was esiablished in o plocebo-con-
trolled trial in udult and pediatric patients a1 lesst 2 years of .age-who had
experienced at least. 3 primary gencralized.tonic-clonic seizures during an 8-
week baseline phase. Palients. were randomized .to receive either placebo or
lamotrigine in o fixed-dose’ regimen (targel dosages of 200400 mg daily in
adults and 3-12 mg/kg daily in childeen) lor 19—24 weeks,-which was added
lo their current anticonvulsant regimen ol up to 2 anticonvulsant drugs, Patienls
reeejving lamolrigine experienced a substantially greaser median reduction in
seizure frequency cornpared with baseline than did pasients receiving placebo
{66 and 34%, respectively).

Seizures Associated with Lennox-Gastaut Syndrome  Lamold-
gine also is used in combination with olher anticonvulsant.agents in the man-
agemenl.of generalized seizures associated with Lennox-Gastaut syndrome in
pediatric patienis and adulis. In a controlled clivical trial in patients with Len-
nox-Gastaut. syndrome, adjunctive therapy with lamotrigine resulled in a 32,
34, .and 36% decrease m major motor seizurcs, drop attacks, and 1onic-clonic
seizures, respectively.

m Bipolar Disorder  Lamourigine is used in the mainienance therapy of
bipolar | disorder Lo prévenl or attenualc recurtences of hipolar episodes in
patients who remain at high risk of relapse lollowing 1rearment of an acuté
depressive or masiic episode. The Americai Psychiatric Association (APA)
currefilly recommends use of lamotrigine as an ulicenative to lisstsline main-
tenance therapies (e.g., Ilthlum valproic acid, or Lllvu]pmcx) The APA also
stales that both lamolrlgme and lithiuin are effective in the maintenance treat-
ment of bipolar | disorder; however, the résulls ol wo randomjzed, double-
blind, placebo-controlled studies of 18 months” duration indicate that larnotri-
gine may be nore effective in preventing depressive cpisodes. while lithium
may be more el'fecuve in prev;nllng manic episodes.

Although el'ﬁc:lcy of the drug in the acute reatment of mood episodes has
yel Lo be [ully established, Jamotrigine is considered a first-line ageni.by 1he
APA for the managemen! of:acule depressive episodes in patienls with bipolar
disordert. The APA also recommends the use ol lamotrigine as an.-alilernative
lo lithium, valpreic acid, or divalproex in the management of patienis. with
rapid cycling bipolur disordert, particularly in those with the bipelar 2 fonn
of rupid cycling.

For [urher lnfonmlmn on the management ol bipolar disorder, see Uses:
Bipolar Disorder, in:Lithium Salis 28:28.
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Preparations

Excipients in commercially available drug preparations.may have clinically.

imponant efTects in some individuals; consult specific produet labeling for details.

Molindone Hydrochloride

Oral

Tablets 5mg Moban*, Eodo
10 mg Moban™, Endo
25 mg Maban*®, Eodo
50 mg Moban®, Endo

fUse 15 not currently included in e Jabeling approved by the US Food and Drug Adminisicalion

Selevivd Revistons Janpury JIEH,
Plarmucists, fne

Capyrighs, July 1975, Anrerican Soviely of Health-Svstem

Pimozide

B Pimozide is a diphenylbutylpiperidine-derivative antipsychotic agent. The
drug is considered a conventional or first-generation antipsychotic agent.

Uses

B Tourette’s Syndrome - Pimozide is used [or suppression of inotor and
vocal tics of Tourctte's syndrome (Giiles'de in Touretie’s syndrome).

+ Pimozide has been used eoneomitantly with a stimulant in children with tic
disorders (c.g., Tourelte's syndrome) and comorbid atention deficit hyperac-
tivity diserder (ADHD)T in whom stimulanis alone cannot control tics.

Overview ' Tourctie’s syndrome is a neurologic genetic disorder withi a
spectrum of neurcbehavioral manifestations that may vary with time and fuc-
tuake in scverity and [requency of symptoms during the natural course of the
diseasc. The diagnosis of Tourette’s syndrome usuaily is’based on a history
and observation of ticy oficn aceompunicd by behavieral . disorders (v.g..
ADHD, obsessive-compulsive disorder). Tics may be sudden. bricl, intermi-
lent, involuntary, or semivoluntary movements {motor [ics) or sounds {phonic
or vocal tics). For a diagnosis of Tourctte's syndrome, the csilerin estublished
by the Tourette Syndroma Classificimion Study Group may be used. According
lo this classification, both multiple motor Lics and one or morc phenic tics must
be present al some time during the disease (although nol necessarily concur-
rently), and such ties must occur many.limes a doy and nearly every day, or
intermitiently, throughout a period of more thun ] year. Molor and phonie lics
must be witnessed direcily by a reliable examiner some {ime during the disease
or be recorded by video or cinematography. In addstion, anatomieal'location,
number, frequency, (ype. complexity, or severity ol tics must undergo.s chunge
over-time. Involuntary movemenlts and sounds must not be explained by a
medical condition other than Tourelle’s.syndrome. Although the onset of the
syndrome must.occur in patients younger than 21 years ol age. in most paticns
the disease is manilested by 1F years of ape, usually beginning in children 2—~
15 years old. Generally, tics become more severe when p.llic.n[ﬁ reach the age
of [0 years, and 50% ol patients are free [rom ties by 1he time they reach the
ago ol |8 years. Severity of tics usually decreases- when reaching adulthood.
These and other diagnostic criteria are designed 1o assist clinicians in reaching
an accurate diagnosis {e.g.. differentiating Tourelle's syndrome from other tie
disorders) and Lhose invesligating the genelic factors .L'shOClﬂlCd will the syn-
drome.

Therapentic Considerations  Inilially, management of Tourelie's
syndrome should include proper education of putients, family members. and
teachers in order to provide o proper environment (a1l home und in school} for
children with the disease. Drug therapy usually is considered when symptoms
of the disorder begin to interfere with the patient’s activitics of d:uly lwmg
{e.g., work, school, social aetivities). Beeause Touretie’s syndrome is associ-
aled with n wide variety of neurologic and behavioral manifestations, drug
therapy should be individualized and 1he most severe symptoms should be
treated first. The goal in the management of ties is to relieve tic-related dis-

comfort and embarrassment and to achieve a degree ol control of tics that

allows the patient 10 funeiion as normally as possible.’ Dopamine’ receplor
blocking agents are considered the most effective drugs lor the manugement
of tics, although enly haloperidol and pimozide are approved by the US Fondl
und Drug Administration (FDA) [or the tremtment of Tourelle's syndrome. Hal-
operidol generully has been considered 1he drug of choice for the munagement
of Tourelle’s syndrome und pimozide bas been an effeclive sitemative in some
patients who have had an inadequate response to or did not tolerule haloperidol.
Limited data suppest thut pimozide may be more effective than haloperidol in
reducing lics. Some clinicians, howevey, prefer other antipsycholic drugs .in-
cluding molindone, phenethiazines (e.g., fluphenazine, thioridazine, trilluoper-
azine), risperidone, thiothixene. or tiupride {nol commercially available in the
US». It is not known whether some other alypical anlipsychotics (e.g.. clozs-
pine, olanzapine, quetiapine) are effective in the management of tics or other
symptomns of Touretie's syndrome; however, limited data indicate that zipras-
idone may decrease Lhe severily ol tics. Tetrabenazine {not commercially avail-
able in the US), a drug thm imerferes with monoamine neurotransmiilers and
hlocks dopamine receptors, bas been effective for the management.of tics and,
unlike conventinnal antipsycholic agents, letrabenazine does not appear to
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cause tardive dyskinesia. Although several other drugs (e.g.. canrabinoids. clo-
oazepam. pergolide, nicotine gum, nicotine transdermal sysiem) have been
shown (o be effective in the mansgement of tics, 1hese agents have not been
evaluated in well-desipned, controlled studics. Focal motor and vocal ties huve
responded to injections of bolulinun toxin in the affecied muscies.

Pimozide is considered an orphan drug and is used for suppression of motor
and vocal tics of Tourelle’s syndrome (Gilles de la Tourette’s syndrome) in
chifdren and adults. The drug usually should be reserved for the teeatment of
those patienis wilh Tourerte’s syndroine who have an inadeqnale response to,
or who do not tolerate, conventional therapy (c.g.. haloperidol) and whose
development and/or daily life function is severely compromised by the presence
of motor and vocal tics, Pimozide usually is #o! intended as a trearment of first
choice for this syndrome, nor is it intended for suppression of tics that are only
annoying or cosmelically troublesome.

Controlled studics in patients with Touretie's syndrame have shown that
pimozide is effeerive in reducing the number-ol stimulued and unstimulated
motor and voea] lics and the severity ol associaled symptomatology. Results
of several-studies suggest that pimozide is at least as clfective as haloperidol
in the management of Tourelle’s syndrome and may be ussociated with fewer
and possibly less severe adverse cffects, particularly sedation, in some parients.
The long-term safely of pimozide in the management of this syndreme, how-
ever, remains to be determined, and addiional well-controlled studies com-
paring pimozide and haloperidol are needed to assess their-relative clficacy and
safety. Haloperidol gencrally has been considered the drug ol choice for the
managemenl of Touretle’s syndrome, and pimozide has heen an elfective al-
lernalive in some paticn(s who have an inadequale response to or do not 1olerate
haloperidol., Because limited data sugpgest that pimozide inuy be more effeclive
than haloperidol in reducing lics and pimozide appears 1o he better toleraled
than haloperidol. some clinicians and expens prefer the use of pimozide in
pitients with Touretre's syndrome. Limited duly suggest dhat pimozide may be
more eflective than clonidine and that pimozide and penfluridol (nol coinmer-
cially available in the US) may have comparable ¢fficacy in thé management
of Tourelle's syndrome. Well-controlled clinical studies comparing the efficacy
and safety of pimozide and other ugenlts used in the manageinent of Toureue's
syndrome are needed. '

Comorbid Conditions  Palienis with Tourelie’s syndrome oficn ex-
libit comorbid condilions (¢.g.. ADHD. ohsessive-compulsive disorder). Al-
though CNS stimulants, including amphelamines, have been reponed (o ¢x-
acerbate motor and vocal lics in patients with Touretle’s syndrome, resulis of
severul studies indicate that stimulints are cffective in the management of
ADHD in pnlk.nls with Tourelld"s syndrome and the mie of tics is not increased
in the majority of pitients, In patients in whom the rate of tics increascs, seme
cxperts recommend addition ol asy e-adrenergie agonist (e.g.. clonidine, puan-
fucine), risperidone, pimozide, or haloperidot. Clonidine or puanfacine have
been nsed in the management of ADHD. Although less effective than slimu-
lunis, clonidine and guanfacine do nor increase the frequency or severily of
tics. Tricyclic anlidepressans (c.g., imipramine, noririptyline) also muy be used
for the treatment of mild cases off ADHD and concornitunt lics or Touretie™s
qyndromc in puncmr. who do nol respond o or'otherwise o not 1olerate $1im-
ulams, in whon (ics are exacerbaied hy stimualants, or those who develop clin-
ically important depression.

In addition, there is a high incidence of obsessive-compulsive disorder in
patients with Tourette's syndrotne, Many ¢linicians recommend shat patients
with "Tourelte’s syndrome and coexisting absessive-compulsive disorder se-
ceive therapy wilh a selective serelonin-reuptake inhibitor or a selective sero-
tonin- and nurt.plnephnnc reuplake inhibitor (e.g., citalopram, fluoxetine, Nu-
voxamine, paroseline, senraline, venlafaxine} alone or, il needed, in
combination with bu-iplmm. clanazepam, lithium, or a dopamine receptor an-
tagonist. In a limited number of Jpatients, ather drugs (e.g., clomipraming, ris-
peridone) ulsa have been elfective in the management of this comorhid van-
diton,

B Schizophrenia  Pimozide hus been used for the symplomalic manoge-
ment of-a variety of psychiairic illnessest, prineipally schizophreniat, bul olher
apgents penerally are preferred,

' Pimozide appears 1o be as cffective os phenothiuzines or haloperidol for
the symplomutic management of schizophreniat. The drug is effective in re-
ducing hallucinations. thought diserders, change in affect, and autism, Pitmno-
zide also appears 1o be effective for ihe muanagement of socinl adjusiment prob-
lems, emotional withdrawal, motor relardation, apathy, and eonceplual
disorganization. Delusions. . bizarre mannesisms, cbronic paranoia. anxicty.
guill feelings, disosienation, and hosiility also may be reduced during therapy
with the drug. Pimozide should ol be used for the management of schizo-
phremia in patients whose main manilesttions include excitement. agitation,
or hyperictivily. hecause the ¢lficaey of the drug in-these patients has not been
established,

Pimozide also has been used lor the symptomatic. management of acule
schizophrenic cpisodest. Results ol nitial clinical studies were not encourtg-
ing, but subseyuent uncentrolled clinical studies suggest that pimozide may be
effective in she munngement ol scute schizophrenic cpisodes when used at
dosapes substantially higher thun those used for the. management of schizo-
phrenia. Limited data suggest thal high-dose pimozide thecupy may be as cl-
fective as haloperidol or phenoihinzines: however, the Itequency and severity
of .pimozide-induced extrapyramidal reactions are increased ar high dosages.
Pimozide currently is nof recommended {or the munagement of neute schizo-

AHES PRELRIBI 2D, page 1 eees




Pimozide Case 3Oaﬁ\éEQQ%QETM&LLARQ&Umentzzgﬁ'.%z

phrenic episodes, For further information on the symptomatic management of
schizophrenia, see Uses: Psychotic Disorders, in the Phenothiazines General
Stalement 28:16,08.24,

® Maonia  Pimozide has been used for the management of manic episodest
{mania) in patients with major affcctive disorders. Although limited dala sug-
gest thal pimozide may be as effective as phenolhiazines, the efficacy of the
drup has not been clearly established, and pimozide currently is nor recom-
mended for the management of manic episodes.

® Behavioral Disorders  The efficacy of pimozide for the management
of behavioral disorders in patients with mental retardation has not been estab-
bBished, but limited data suggest that the drug may reduce irritability, anxiery,
and hyperactivity and improve social hehavior in mentally retarded adolescents,
without subsiamially affecting cognition or leamning performance. Further con-
Lrolled studics arc needed,

® Dyskinesias  Pimozide has been used for the management of various
dyskinesias, including chronic progressive hereditary chorcs (Huntington's
choreu), acute chorea {Sydenham's chorea), 1ardive dyskinesia, and tardive
dystonia; however, the uselulness of the drug for the management of dyski-
nesias is questionable because it has both dyskinesin-ulleviating and dyskinesia-
producing properties. Because pimozide tends to worsen purkinsonian symp-
toms, the drug should not be used for the management of levodopa-induced
dyskinesias in patients with parkinsonian syndrome.
m Other Uses Resulis of onconisolled clinical studies suggest that pi-
mozide may be useful for the manapement of phencyclidine-induced psycho-
sisT or various personality disorders} (c.g., paranoid, schizoid, compulsive).
Pimozide also has repertedly been beneficial in some patients for the manage-
ment of pathologic jealousy¥, erotomanint, and monesymptomatic hypochon-
driacal psychosist, including delusions of parasitosis.

Although pimozide has been used in (he trealment of anorexia nervosa¥,
use of the drug for this purpose does nol appear to provide substantial benefit.

Dosage and Administration

B Administration  Pimozide is administered orally. The drug may usu-
ally be administered once daily but also may be given in divided doses, par-
licularly il once-duily dosing is not well tolerated. Some clinicians recommend
administration of (he drug ax a single dose a1 bediime 10 minimize adverse
effects.

m Dosage When pimozide is used for suppression of motor and vocal lics
in patienis with Tourelte's syndrome, the initial dosage of the drug should be
low and dosape adjusiments should be made pradually. Dosage of pimozide
must be carefully adjusted to balance symptomatic relief and the suppression
of tics agains! the odverse effects of the .drug. Patients receiving pimozide
should have an ECG performed before therapy with the drug is initiated and
periodicully thereafier, particularly during the period of dosape adiustment.
(See Cautions: Precautions and Contraindications.)

Adult Dosage  For the suppression of motor and vocal tics in adults
with Tourelle's syndrome, the usual initial dosuge of pimozide is 1-2 mg duily.
The manufaciurer and some clinicians staste thal dosage may be increased every
other duy according Lo the palicnt's tolerance and therapeutic response. Because
of pimozide’s prolonged climination half-life, other clinicinns suggest that dos-
age be increased at longer imervals (¢.g., every 5=7 days) until signs and symp-
toms of the disorder decrease by al least 70%, adverse effects occur without
symptomatic benefit, or symptomatic benefir and adversc effects occur ar the
sume time. If adverse effects are minimal and do not interfere with functioning
(e.z., dry mouth, slight sedation) bul adequate response has not been achieved,
dosage should not be increased further until these adverse effecis resolve, If
adverse effects inlerfere with functioning bul are not severe, dosage can be
reduced by 1-mg increments at weekly intervals umil such effects resolve.
Dosage should be reduced by 505 immediately or the drug withheld if severe
adverse effects occur. (See Cautions: Precautions and Costrnindications.) Once
serious ndverse effects resolve, therupy can be reinstituted with more gradual
titration, increasing dosage at intervals ranging from 7-30 days. Most patients
are adequatcely treated with dosages less than 0.2 mg/kg duily or 10 mg daily,
whichever is less, and the manufuciurer recommends thut these dosages not be
exceeded.

Pediatric Dosage  For the suppression of motor and vocal tics in chil-
dren with Tourcite’s syndrome, the usual initial dosage of pimozide is 0.05
mg/kg daily, preferably at bedtime. The dose may be incrensed every third day
10 a maximum of 0.2 mg/kg or 10 mp per day. Reliable dose-response data for
the effects of the drug on tic manifestations in children younger than 12 years
of age are not avajlable.

Dosage of pimozide during prolonged maintenance therapy should be kept
at the lowesl possible effective level. Once an adequale response has been
achicved, periodic attempls (¢.g., every 6—12 months) should be made 10 reduce
dosage ol the drug to detcrmine whether the initial intensily and {requency of
tics persist, When attempting to reduce the dosage of pimozide, consideration
should be given to the possibility that observed increascs of ic intensity and
frequency may vepresent a transient. withdrawal-relaled phenomenon rather
1han a return of the syndrome's sympioms, Before concluding that an increase
in tie manifestations is a function of the underlying disorder rather than a
response (o drug withdrawal, a1 least 1-2 weeks should be allowed 10 elapse.
It pimozide therapy is to be discontinued, dosage of the drug should be grad-
vally reduced.-
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Cautions

m Nervous System Effects The most frequent and polentially severe
adverse effects of pimozide involve the CNS.

Extrapyramidal Reactions  Exirapyramidal reactions occur fre-
quently wilth pimozide, especially during the first few days of therapy. In most
patients, Lhese reactions consisl of parkinsonian symploms (c.g., tremor, rigid-
ily, ukincsia) thut are mild to moderate in severity and usually reversible fol-
lowing discontinuance of the drug. Dysionic reactions and feelings of molor
restlessness {i.e., akathisia) occur less frequently. Generally, the occurrence
and severity of most extrapyramidal reactions are dose related because they
occur it relutively high dosages and disappear or become less severe following
a reduction in dosage;, however, severe extrapyramidal reaclions have report-
cdly occurred at relatively low dosages. Extrapyramidal reactions appear 1o
occur in about 10-15% of patients receiving usuil dosages of pimozide. Ad-
ministration of anticholinergic antiparkinsontan agenis (e.g.. benziropine, tri-
hexyphenidyl) or diphenhydramine may be necessary to control parkinsonian
extrapyrumidal reactions. If persisient extrapyramidal reaclions occur, pimo-
zide therapy may have to be discontinued.

The mosl common dystonic reaclion is torticollis, which generally is ac-
companied by orolacial symptoms and, in some instances, oculogyric crisis, as
well as spusms of the face, tongue, and jaw, Dyskinesias of the mouth and
throat arcas, rismus, dysarthria, muscle cramps, and athetoid movemenis have
cccurred occnsionally.

Akathisia occurs relatively frequently in palienls receiving pimozide, but
usually can be munaged by reducing 1he dosape of pimozide or by concomitant
administration of an anlicholinergic antiparkinsonian agent, diphenhydrumine,
a benzodiazepine, or proprunolol.

Like other antipsychotic agenis, pimozide-has been associnted with neu-
roleptic malignant syndrome (NMS), a potentially fawal syndrome requiring
immediate discontinuance of the drug and intensive symptomatic treatment.
For additional information on NMS, see Extrnpyramidal Reactions in Cautions:
Nervous System Effects, in the Phenothiazines General Statement 28;16.08.24.

Tardive Dyskinesia  Like other antipsychotic agents, pimozide has
been associated with persisient dyskinesias. Tardive dyskinesia may occur in
some patients during long-lerm udministration of pimozide or possibly follow-
mg discontinuance of the drug. The risk of developing tardive dyskincsia ap-
pears to be preater in geratric palients receiving high dosoges of the drug,
especially females. The symptoms are persistent and in some pitients appear
to be irreversible, Turdive dyskinesia is characlerized by rhylhmic involuntary
movements of the tongue, face, mouth, or jaw (c.g., protrusion of the tongue,
puffing of:cheeks, chewing movements. puckering of the mouth}, which some-
times muy be accompanied by involuntary movements of the extremities and
trunk. Although not clearly:established, the risk of developing the syndrome
and the likelihood that it will become irreversiblc may increase with the du-
ration of therapy and 1mal cumutative dose of antipsychotic agent(s) adminis-
lered; however, the syndrome muy occur, although much less [requently, nfler
relntively short periods of treatmeni with low dosages. There is no proven or
uniformly. effcclive treatment. for 1ardive dyskinesia; anticholinergic antipar-
kinsonian agents do not alleviale und ofien exacerbaie the symptoms of this
syndrome. If possible, antipsycholic agents should be discontinued if signs or
symploms of lardive dyskinesia occur. The syndrome may partially or com-
pletely remit if antipsychotic agents are discontinued, although some patients
may require many momhs for improvement. Tardive dyskinesin may be masked
if therapy is reinstituted, dosage is increased, or therapy with another antipsy-
chotic agent is initiated. The effect that masking of the symptoms may have
on the tong-term course of the syndrome is not known. Fine vermicular move-
ment of the tongue may be an carly sign of ardive dyskinesia: prompl discon-
tinuance of pimozide afler this sign nccurs may prevem development of the
syndrome. ,

In general, ubrupt withdrawal ol antipsychotic agents lollowing short-re
administration is not associaled with adverse, effects; however, transient dys-
kinetic signs have pccurrcd following abrupt withdrawal in some patients re-
ceiving maintenance therapy. In some of these patients, the dyskinetic move-,
menis are indistinguishable, except on the basis of duration. from persistent
tardive dyskinesia. It is not known whether gradual withdrawal of antipsychotic
agents reduces the incidence of withdrawal-emergent neurologic signs: how-
ever, if pimozide therapy must be discominued, gradual withdrawal of the drug
is recommended, if possible, pending further accumulaiion of data.

Other Nervaus Systern Effects  Pimozide is gencrally considered to
be relalively nonsedating compared with other antipsychotic agenis, buit seda-
tion, lethargy, and/or drowsiness appear (0 be the most common adverse effects
of the drug in patients with Tourctte's syndrome. Other adverse nervous system
cffects of pimozide include insomnia, dizziness, excilement, agitation, nerv-
ousness, fainting, agpressiveness, imitability, anxiety, tension, headache, de-
pression, decreased atlentivencss, confusion, nightmares, hallucimations, pho-
bia, impaired motivation, speech disorder, handwriting change, fatigue,
weakness, lransient affective disturbance, and aggravation of psychotic symp-
romatology. Rarely, pimozide has been associaled with sejzures, including
tonic-clonic (grand mal) seizures, in patients without a previous history of
seizure disorder.

Adverse anticholinergic effects of pimozide include dry mouth, blurred
viston,.difticulty with accommodation, urinary retention, conslipation, and uri-
nary and fecal incontineoce.
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@ Cardiovascular Effecis  Various ECG changes, such as prolongation
of the QT (includinp QT,) inlerval; Aattening, notching, and inversion of 1he
T wave; and appearance of U waves, have oceurred in some paticats receiving
pimozide. The elmieal importance of pimozide-induced ECG changes has not
been clearly establishicd, but some clinicians believe that the changes are com-
panuble to thosc induced by phenothiazines. Sudden, unexpected deaths have
occurred in some patients receiving hiph doses of the Urug (i.e., exceeding 10
mg; in the range of 1 mg/kg) for conditions other (han Toureue’s syndrome or
in patients receiving concomilant pimozide and clarithromycin, (See Drug In-
teractions: Drugs and Foods Alfecting Hepatic Microsnmal Enzymes.) A pos-
sible mechanism for these deaths is prolongation of the QT interval, predis-
posing the patients to ventriculur arthythmia. Patients reeciving pimozide
should hive ECG evaluations before and periodically during therapy with the
drug, (See Cautions; Precautions and Contraindications.)

Pimozide rasely may produce hypoiension. orthesiatic hypotension, hyper-
tension, tachycardia, or palpitations. In some paticnts, particularly geriatric or
dehilitated patients, transient hypolension lor several hours after administralion
of the drug hus occurred.

® Endocrine and Melabolic Effects Amenorthea, dysmenorrhen,
and mild galaciorthes have occurred in some patients receiving pimozide. Like
other antipsychotic agenis, pimozide increascs serum prolactin concentrations.
(Sce Cautions: Mutagenicity and Carcinogenicity.) Loss of libido, impotence,
and weight gain or, more frequently, weight loss, has occurred in patiems
receiving pimozide.

m Gl Effects  Adverse GI effccts' of pimozide include increased saliva-
lion, nausea, vomiling, anorexiu, GI distress, diarrhes, conslipation, and ab-
dominal ceumps or pain. Thirst, altered 1aste, pingival hyperplasia, and in-
creased appetite alse have been reported. !

m Other Adverse Effects  Rash, urticaria, skin irritation, [acial edema
{muy be severe), perierbital edemna, sweating, cularacis, visual disturhances or
sensitivity 1o light, chest pain. nocturia, and urinary frequency have been re-
poned in patients receiving pimozide, Hemolytie anemia alse has occurred in
pimozide-treated patients, although p cousal relotionship to the drug has not
been established. Hyponalremia has occurred in pulienls receiving the drug
following marketing approval.

The possibility that pimnozide may cause other adverse effects reporied with
other antipsychotic agents should be considered. In addition, becanse clinical
experience with pimozide for ithe management of Tourette’s syndrome is lim-
iled, uncommon adverse effects may not have been detected 1o dale.

B Precautions and Contraindications = Pimozidc shares the toxic pn-
tentials of other antipsychotic agents (e.p., phenothiazines, butyrophenones),
and the vsual precautions associated with therapy with these agents should he
obscrved. (See Cautions in the Phenothiazines General Statement 28:16.08.24.)
Because treatment with pimozide exposes the patient to polentintly serious
risks, the decision to use the 'drug for the lonp-lerm management of Touretie’s
syndrome should be carefully considered by the patient {andfor the patient’s
family or pnardians) and the physician. The use of pimozide for the manage-
ment of Tourette's syndrome involves different considerations of risks and
henelits than the use ol other antipsychotic agents lor olher conditions. Because
the goal of lrealment is symptomatic improvement, the patient’s view of the
need Tor tremment and assessment ol response are eritical in evalunting the
relative benelits and risks ol pimozide therapy. Patienls should be informed
that pimozide hias an adverse effect profile similar to that of other antipsychotie
agents and that adverse effects associnted with these ngents may occur with
pimozide.

Geriatric patients with dementia:related psychosis treated with either con-
ventional {first-generation) or alypi'c:h'(5ccnnd-generation) antipsychotic-ugents
are at an jncreased risk of mortulity. For additional infermation on the use of
antipsycholic agenis Tor dementin-associated psychosis and other behavieral
disturbances, see Gerisiric Considerations under Psychotic Disorders: Schizo-
phrenia and Other Psychatic Disorders, in Uses and see also Cautions: Geriatrie
Precawmions, in the Phenothiazines General Stalcmem 28:16.08.24.

Because of the likelihoad that a proportion of patients receiving long-lerm
therapy with an antipsychotic agent will develop tardive dyskinesia, patients
in whom long-term pimozidc Lherupy is considered should be [ully informed,
il possible, about the risk of developing this syndrome. The decision to inform
the patient {and/for the patient’s family er guardians) should tske into account
the clinical circumstances and the eompetency of the patient to understand the
information. Becuuse of the risk of tardive dyskinesin, long-term pimozide
therapy should generally be reserved for parients whosc syndrome is responsive
10 the drug and for whom uliernative, equally effective, but potentially less
loxic thernpy is notl available or appropriate. In patiemts requiring long-lerm
treaiment, the smallest effective dosape and shertess duration of therapy pro-
ducing an adequate ciinical respense should be employed. Patiets receiving
pimozide should be evaluated peripdicatly to determine whether maintenance
dasape could be decreased or the drug discontinued,

Becuuse sudden, unexpecled denths, which may be relsied to.an effect af
pimozide on the heart, have occurred in some patienis receiving high doses ol
the drug {i.c.. exceeding 10 mg; in the mange of 1 mg/ke} for conditions other
than Touretle’s syndrome, an ECG should be performed before pimozide ther-
apy is iniliated and periodically thereafier, particularly during the period of
dosage adjustment, Some clinicians recommend that a curdiologist be consulted
before initiating therapy with the drug in patients with a baseline QT, interval
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cxceeding 440 ms. Patieats should be instrucied not o eaceed the preserihed
dosage and should be aware of the need for the inilial ECG and lollow-up
ECGs during pimozide therapy. Prolongation of the QT, interval (QT interval
correcled for rate) Lo greater than 470 ms in children or 320 ms in adulis. or
more than 25% beyond the patient’s pretreatment value, or the development of
other T-wave abnormalities should be considered a basis for slopping lurther
dosuge increases and considering a dosage reduction, Dosage reduction also
shotild be considered if bradycardia {fess than 50 bpm) occurs. Some clinicians
recommend 1hat pimozide be withheld il T-wavc inversion. U waves, or cardiac
arrhythinia occurs and reinstituted only afier ECG findings are normal. Because
pimozide may cause ECG changces, the drug should be used with caution in
patiemis with cardiovascular disorders. Becausce fiypokalemia has been associ-
ated with ventricular arthythmias, potassium insulficiency secondary 1o diu-
retics, diarthea, or other csuses should be correcied before pimozide 1herapy
is initiated, and normal serum potassium concenirations should be maintained
during pimozide therapy.

The clinical imporance is not known, but pimozide has produced a dose-
related increase in benign pilvitary tumors in female mice, (See Cautions: Mu-
tagenicity and Carcinogenicity.) The wumarigenic potentiul of pimozide should
be given careful consideralion by the patient and physician in Lhe decision 10
use the drug, especially if the patient is young and long-term iherapy is antic-
ipated.

Patients should be warned that pimozide may impair their ability to periorm
activities requiring mental alertness or physical coordination (e.g., operiating
machinery. driving a motor vehicle), especially during 1he first lew days of
therapy.

Because pimozide produces adverse anticholinergic cifects, the drug should
be used with caution in individuals whose conditions may be appravated by
anticholinergie aciivity. |

Like other antipsychotic agents, pimezide should be used with caution in
pulients rcceiving anticenvulsant agenls and in those with EEG abnorinalitics
or a history of scizures because (be drug may lower the seizure threshold. If
necessary, adequate anticonvulsant therapy should be maintained during pi-
mozide therapy.

Pimozide should be used with caution in paticnis with hepatic or renal
impairment.

Because pimozide has an antiemetic effect, the drug should be used with
caution when suppression of nausea snd vomiting migin abscure diagnosis of
an underlying physical disorder,

Because increased plasma concentrations of pimozide have oceurred lol-
lowing concomitant use ol pimozide and sertraline, the manulaciurers of pi-
mozide and sertraline state that concomitant use of the drups is contraindicated.
In addiion, increased plasma pimozide concentralions were observed during
concurrent use with paroxetine. The manufacturers of paroxetine state thit con-
comitant use of these drugs is contraindicated because ol the narrow therapeutic
index of pinozide and ils known abilily to prolong the QT inerval. Because
of the risk ef QT-interval prolongation. the manulucturer ol citalopram hydro-
bromide and escilalopram oxalate stites 1hat concurrent use of either of these
drugs with pimozide is contraindicated. Concurrent use of pitnozide and fluox-
etine ulso is contraindicated because ol the potential [or adverse drug interic-
lions or QT, prolongation. In mddition, Nuvoxamine should not be.used con-
currently witl pimozide. (Sce Drup Imeractions: Selective Serotonin-reuplake
Inhibitors.)

Because pimnzide prolongs the QT interval. the drug also is contraindicaéd
in patients with congenital long QT syndruine or a history of cardiue arthylh-
mias, and in patients receiving other drugs that prolong the QT interval or that
inhibil the metabolism of pimozide by inhibiting the cylochrome P-450 (CYP)
3A4 isoenzyme such as macrolide antibiotics (e.p., clarithromycin, erythro-
mycin, azithromycin, dirithromycin, troleandomycin}, azole antifngal agems
{c.p.. itraconazole, ketoconazole), protease inhibitors {c.g., rfitonavir, saquina-
vir, indinavir, nellinavir), nclazodone, or zileuton. (See Drug Interactions:
Drugs That Prolong the QT Interval, and Drugs and Foods Affecting Flepatic
Microsomal Enzymes.)

Pimozide i5 contraindicated in the treanment of simple tics or fics other than
those associated with Tourette's syndrome. Pimozide should not be used in
pitients receiving drugs that may cause molor and vocal tics (e.g.. pernoline
[na Jonger commerciully avuilable in the US], nethylphenidate, amphetasnines)
until snch drugs bave been withdrawn 1o determine whether the drups or Tour-
elte’s syndrome is responsible for the lics.

Pimozide is contraindicated in patients with known hypokalemia or hy-
pomagnesenia.

Pimozide is contraindicated in patients with severe toxic CNS depression
or in‘those who are comatese from any cause; patients with blood dyscrasias,
depressive disorders, or parkinsonian syndrome; and in patients who are hy-
persensitive 1o the drug. It is not known whether cross-sensitivity exisis among
antipsyehetic agents; however, pimozide should be used with particular caution
in patients with known hypersensilivity to other antipsychotic agents.

® Pediatric Precautions  The onset of Tourete's syndrome usunlly oc-
curs between the-ages of 2 and [5 years, but data on the use and efficacy of
pimozide in children younger than 12 years of age are Jinited. Further study
is needed 10 fully evaluate the use and eflficacy of the drug for Touretic's
syndrome in this age proup. Limited clinieal evidence suggests that the safety
profile of pimozide in children aged 2-12 yeurs penerally is comparable 10 that
observed in older patienis. Safety and cfficacy of pimozide for the manngement
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of other conditions in children have not been evaluated. and use of the drug in
children for any condition other than Touretie s syndrome is #of recommended.
® Mutagenicity and Carcinogenicity No evidence of pimozide-in-
duced nniagenesis was seen in the Ames microbial mniagen lest, the micro-
nucleus test in raty, or the dominant lethal assay in mice,

No evidence of carcinogenesis was seen in rats receiving oral pimozide
dosages up to 50 times the muximum recommended human dosage for 2 years;
however, because of the limited number of rats surviving the study, the meaning
of the resulis is unclear, Reversible gingival hyperplasio has occurred in dogs
receiving oryl pimozide dosages greater than 1.5 mg/kg daily (about 5 limes
the maximnm recommended human dosage) for 12 months, and has occarred
in at least one patient receiving the drug following marketing approval. Fol-
fowing oral udministration of pimozide 0.62, 5. or 40 mg/kg daily for 18 months
in mice. dose-related increases in the incidence of pituitary adenomas und mam-
mary gland adenocyreinomas were observed in females. Pituitary changes a1 a
dosage ol (.62 mg/kg daily were characlerized as hyperplasia, while benign
adenomas occurred ar the higher dosages, The mechanism of pimozide-induced
piuitary tumors in mice and ihe clinical importance of this finding are not
known; however, the lumorigenic potential of pimozide should be given careful
consideralion by the patient and physician in the decision to nse the drug,
especially if the putient is young and long-erm therapy is anticipated.

Although an increase in mummary neoplasms has heen found in rodenis
following long-term admiinistration of prolactin-stimulating antipsychotic
apents, no clinical or epidemiologic studies conducted to dute have shown an
assoeiation beiween long-term odminisiration of these drugs and mammary
twmorigenesis in humans, Currem evidence is consjdered oo limited to be
eonclusive, and further study is needed lo determine the clinical importance in
most panients of elevated serum prolactin concentrations associated with anti-
psychotic agents. Becuuse in vitro tests indicote 1hat approximutely one-third
of human breust cancers are prolactin dependent, pimozide should be used with
caurion in patients with previously detecied breast eancer.

B Pregnancy, Fertility, and Lactation  Reproduction studies in rats
and rabbits using oral pimozide dosages up to 2.5 mgfkg daily (op to about 3
times the maximum recommended human dosage) have not revealed evidence
of letal malformation; however, in rals receiving oral pimozide dosages of 2.5
mg/kg daily or higher, i decreased pregnancy rate, increased fetal resorption,
and retarded development of fetuses oecurred. The abserved effects nay have
resulted from delay or inbibition of implanration. In rabbits, dose-relaled na-
ternotoxicily, mortality, decreased weight gain, and embryotoxicity, including
increased fetal resorption, occurred. There are no adequate and controlled stud-
ies 10 date using pimozidc in pregnant women, and the drug should be used
during pregnancy only when the potential benefits justify the possihle risks to
the fetus. '

Reproduction studies in animals using oral pimozide were not adequate to
lully assess patential effects of the drug on fertility. Fernale rats receiving oral
pimozide dosages up to 2.5 ingfkg daily had prolonged estris eycles.

It is not known whether pimozide 1s distributed 3mo milk. Because of the
polential for serious adverse reactions (e.g., tumorigenicity, unknown cardio-
vascular effects) 10 pinozide in nursing infanrs, a decision should be made
whether 10 discontinue nursing or the drug, 1aking into account the imponance
of the drug to the wamun.

Drug Interactions

m Selective Serotonin-reuptake Inhibitors Citalopram In a
conrrolled study, administration of a single 2-mg dose of pimozide in individ-
uals receiving cilalopram {40 mg once daily for |1 days) was associated with
mean inereases in the QT, imterval of approximately 10 msec compared wiih
pimozide given alene, Citalopram did nol subsianiially affeet the mean AUC
or peuk plasma concenirations of pimozide. The mechanism for this polential
pharmacodynamic interaction is not known. The manufaciurer of citnlopram
hydrobromide states that concorrent use of citalopram and pimozide is conira-
indicated.

Escitalepram  In a controlled stwdy, administration ol a single 2-mg
dose of pimezide in individuals receiving racemic citalopram (40 mg once daily
for |l days) was associated with mean increases in the QT, interval of ap-
proximately 10 msec compared with pimozide given alone. Racemic citalopram
did not substantially affect the mean AUC or peak plasma cencentrations ol
pimozide. Concurrent pimozide and escitalopram adminisirsiion has not been
specifically evaluated to dote. Pending funther accumulation of data, the man-
ufacturer of escitalopram states that concurrent use of escitalopram and pi-
inozide is contraindicated.

Fluoxetine  Clinical studies evalualing pimozide and other antidepres-
sants huve demonstrated an increase in adverse drug interactions or QT, pro-
longution during combined therapy. In addition, rare cose reparts have sug-
pested possible addilive cardiovascular cffects of pimozide and Muoxeline,
resulling in bradycardia. Marked chanpes in mental status (e.g., stupor, inability
to think clearly) and hypersalivation also were repuorted in one wownan who
received both drugs concurrently. Aldough a specific study evaluating con-
eurrent pimozide and fluoxetine has not been performed 10 dete, coneurrent use
of these drugs is contraindicaled because of the polential for adverse drug
internctions or QT, prolengation,

Flivoxamine  Concomilont vse of fMuvoxamine is eontraindicaled in
putients receiving pimozide, since fluvoxamine may inhibit the metaboelism of
pimozide and increase the polential for serious adverse cardiac effects.
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Paroxetine  Ina controlled study, concurrent administration ol single
2-mg doses of pimozide in hcalthy individuals receiving puroxetine {dosage
titreted up to 60 mg daily) was associated with mean increases of 13) and 62%
in the area under the plasma conceniration-lime curve (AUC) and peak plasma
concentrations of pimozide, respeclively, comparcd with pimozide given alone.
The manufacturers of paroxetine siate that concomitant use of paroxetine and
pimozide is contraindicated because of the narrow therapeutic index of pimo-
zide and its known ability 10 prolong the QT interval.

Sertraline  Administration of a single 2-mg dose of pimozide in indi-
viduals receiving sertraline 200 mg daily has resulted in a mean increase of
about 40% in pimozide AUC and peak plasma concentrations, hut was not
associnted with changes in ECG parameters. The effect on QT interval and
phurmacokinetic parameters of pimozide administered in higher doses {i.e.,
doses exeeeding 2 mg) in cambination with sertraline is as yet unknown. Con-
comitant use of sertraline and pimozide is contraindieated because of the low
therapeutie index of pimozide and becavse the reported interaction between the
2 drups oceurred a1 a low dose of pimozide. The mechanism of this interaction
is as yet unknown.

® Other CNS Agents  Pimozide muy be additive with, or may polentiale
the. action of, other CNS depressants such as opiales or other analgesics, bar-
biturates or other sedatives, anxiolytics, or alcohol. When pimozide is used
concomitantly with other CNS depressants, caution should be vsed 1o avoid
excessive CNS depression.

m Drugs That Prolong the QT Interval  Because pimozide prolangs
the QT imerval, an additive elfect on the QT interval might occur if the dmug
is administered with osher ugents that inay prolong the QT interval such as
phenothiazines, tricyclic antidepressants, or antiarrhythmic agenis. Therefore,
the manufacturer slates that pimozide is conirnindicated in patients receiving
dofetilide, quinidine, sotulol, and other class 1A and [I1 antiwthythmics: ¢hlor-
promazine, droperidol, mesoridazine (no longer commercinlly available in the
US). und thioridazine; gatjfloxacin, moxifloxucin, and sparfloxocin; halofin-
trine (licensed in the US but not commercially avajlables; mefoquine; pentam-
idine; arsenic trioxide: levomethadyl acetate {no longer commercially available
in the US); dolasetron mesylate; probueol (no longer commercially availahle
in the US); 1acralimus; ziprasidone; and any OIhf:r drugs that have demonstrated
QT prolongation as one of their phannacodynamic effecls. (Sce Cautions: Car-
dipvascular Effects and sec also Caulions: Precautions and Contraindicalions.)

® Drugs and Foods Affecting Hepatic Microsomal Enzymes
Prolongation of QT interval and, rarely, serious cardiovascular cllects, includ-
ing ventricular arrhiythmias and death, have been reported in patienus receiving
drugs that inhibit the ¢ytochrome P-450 (CYP) 3Ad isoenzyme such as ma-
crolide antibiotics (e.g., clarithromycin, erythromycin, azithromycin, dirithra-
mycin, trolcandomycin), azote untifungal agenls (e.g., iiraconazole, kelocona-
zole), protease inhibilors (e.g., dionavir, saquinavir, indinavir, nelfinavir),
nefazodone, or zileuton concomituntly with pimozide. Macrobide antibiotics
inhibi1 metabolism of pimozide, which may result in increased plasma eoncen-
trations of unchanged.dreg. Such alieralions in phammacokinelics of pimozide
may be associated with prolongation of the QT and QT, intervals, and, rarely,
associated with ventricular arthythmias, The manufacturer ol pimozide stales
that concomilant administration of pimozide and macrolide antibiotics, azole
antifungal apents, proicase inhibitors, nefazodone, or zileuton is contraindi-
cated.

Patients receiving pimozide should avoid grapefruit juice because it may
inhibit drug metabolism by the CYP3A4 isoenzyme.

Becpuse pimozide alsa may be metabolized by the CYPIA2 isvenzyme,
the manufacturer states the theoretical potential for drupg interactions with drugs
that inhibit this enzyme system should be considered.

Acute Toxicity

B Pathogenesis  The acute Jethnl dose of pimozide in humans is not
known. The oral LD, of pimozide is 228, 5120, 188, and 40 mg/kg in mice,
rats, guinen pigs, and dogs, respectively. The 1V and subcutaneous LDygs of
pimozide are 11.1 and 40 mp/kg. respectively, for mice, and 5 and 40 mg/kg,
respectively, for rats.

m Manifestations In general, overdosage of pimozide may be expected
to produce effects that are extensions of pharmacologic effects and adverse
reaciions, predominantly ECG abnormalities {including prolongation of the QT
interval und torsades de pointes), severe exlrapyramidal renctions, hypoiension,
seizures, and comatose state:with respiratory depression.

A |7-year-old female who reportedly intentionally ingested 100 mg of pi-
mozide and underwent gastric lavage (apparently no drug wos recovered) had
a complete und uneventlul recovery except for slight tremer of the extremitics
that subsided within a few hours afier ingestion. A 24-year-old male who
accidentally reportedly ingested 60 mg of pimozide exhibited mild extrapyram-
idal symptoms that subsequently subsided, and the putient recovered com-
pletely. Delayed-onset dystonia, hypotension, tachycardia, and drowsiness
were reporied in an 18-month-old female who ingested vup 10 6 mg (0.5 mp/
kg) of pimozide; manifesimions developed more than 12 hours after the acci-
dental ingestion. The dystonia subsided aver Lhe following 12 hours while the
drowsiness and tachycardia persisicd for 40 hours. The child recovered fully
without sequelne.
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B Treatment Tremment of pimezide overdosage generally involves
symplomatic and supportive care, with ECG, blood pressure, and respiratory
menitoring. There is no specific anidote for pimozide intoxication.

Following acute ingestion of the drug, the stomachshould be emptied im-
mediately, prelerably by-gastric lavage. II the patient is comutose, having sei-
zures, or lacks the gag reflex, gastric lavage may be performed il an endotra-
cheul tube with culf inflaled is in place 1o prevent aspiralion ef gasiric contents.
As in the case of phenothiazine vverdosuge, induction ol emesis should gen-
erally nor be attemnpted because- n pimozide-induced dystonic reaction of the
hend or neck may result in aspiration ol gastric confents during cmesis: how-
ever, il Lthe ingestion has only recently occurred (i.e., within an hour or so),
induction of emesis may be considered. Following gastric lavage and/or emesis,
activated charcoal should be administered. A patent airway should be cstab-
lished, using controlled or mechanically assisted respiration as nccessary. ECG
menitering should be initiated immediately and continued until ECG parame-
lers are within'normal ranges. For iypotension or circulatory collapse, IV Jlu-
ids, plasma, albumin, and/or vasopressor ngenls (c.g., norepinephrinc) may be
uscd. Epihephrine should not be used. For sévere extrapyramidal reactions,
anticholinergic anliparkinsenian agents or diphenhydramine shoukbd be admin-
istered. Because of the long elimination half-life of pimozide, patients should
be abserved [or at leas! 4 days lollowing acute ingestion of the drug. Clinicians
should consider contacling a poison conirol cemer lor additienal information
on the management of pimozide averdosage.

Pharmacology

The principal pharmacologic effects of pimozide are similar 1o 1hese of
haloperidol and, 1o a lesser extenl, those of phenothiazines. In animal studics
that are corrclated with unijpsychotic nctivity, pimozide is, on u weight basis,
almast as potent s h;llupn.ndnl and 1nore potent than chlorpromazine l'ollnwmg
oral or subculaneous administration.

m Nervous System Effects  In the CNS, pimozide has pharmucologic
actions similar fo those of haloperidol. The precise mechanism(s) of pimozide
int suppressing motor and vocal tics in patients with Tourette’s syndrome und
its andipsychatic action have not been determined, but it may be related prin-
cipally to the antidopaminergic effects of the drug. Although it has not been
clearly established, most evidence suggests that pimozide is a selective dopa-
mine-2 {D,) receplor antagonist. Like butyrophenones (e.g., haloperidol), pi-
mozide appears lo predominantly block posisynaplic dopamine recepior siles,
altheugh the drug alse may block presynaplic dopamine receplor siles.- Block-
ade of dopamine receplors by pimozide miy be accompanied by a series of
secondary alieratinns in central dopamine metabolism and function that may
comribule to the drug’s herapeulic and adverse elfects. Pimozide inhibits clec-
trically induced dopamine release in brain tissuc in vitro and increases synthesis
and lurmover of brain dopamine, Unlike most other currently availoble anii-
psychotic agents, pimovide appeass 1o have little effect on catecholamines other
than dopamine. although tumover ol brain norepinephrine may be increased at
high doses. Like other anmipsychotic agenis, however, pimozide has various
effecls on CNS receptor systems {¢.g., y-uminobutyric acid [GABA]) that are
not fully churgelerized. Pimozide may decrease brain acetylcholine indirectly
via ity antidopaminergic effects, but such activily is considered relatively weak,
Unlike holoperidol and chlorpremazing, the drug does not provide prolection
aguinst 4 lethal dose of norepinephrine in rats.

Pitngzide does not affect 101al sleep time or rapid eye movement (REM)
sleep. The drug may cause EEG changes, including an increase in a-wave
aetivity. Although not clearly established, pimozide may also lower the seizure
threshold. The drug does not exhibit antieonvulsant activity in rats,

Although the cxact inechanisni(s) of action has not beer elucidated, pi-
mozide has an antiemetic effect, The aniemetic activily may be mediated via
a direct ellect of the drug on the medullary chemoreceptor trigger zone (CTZ).
apparenily by blocking dopamine receptors in the CTZ. Piinczide inhibits the
central and peripheral effects of apomorphine.

Like haloperidol and phenoihiazines, pitnozide inhibils conditioned avoid-
ance behaviors and preduces catalepsy and ptosis in arimals. The drug nlso
amagonizes behaviorni effects medinted by amphetamines in animals, In hu-
mans, pimozide antagonizes the euphoric response 1o amphelamines in am-
phetamine-dependent individuals, but npparently does not antagonize amphet-
amine-mediated behavioral effects in patients with schizophrenic disorder.
Unlike many other centrally acting agents, pimozide does not appear to exhibit
analpesic activity, The drug appears 1o exhibil anxjolylie activity in patients
with chronic schizaphrenic disorder who exhihit anxiety and in patients with
various anxiety states.

In animals, pimozide does not subsiantially afTect body temperawre; how-
ever, the drug does inhibil apemorphine- and amphelamine-induced lever.

Pimozide exhibits some anticholinergic activity. nlthough it is gencrally
considered 10 be relatively weak compured with most ether antipsychotic
agents; however, unticholinergic elfects (e, 2., dry mouth, urinary relennon
constipation) may oceur during lherapy with the drug.

m Cardiovascular Effects  Pimozide exhibits weak a-adrenergic block-
ing activity. The drup rarely may produce hypotension, orthostatic hypotension,
hypertension, or wnchycardia. Pimozide rouy also. preduce ECG changes, in-
cluding prolongation of the QT interval; flnlicning, notchiog, and inversion of
the T wave: and appearance of U waves. (Sce Caudons: Cardiovascular Ef-
lecls.)

Filed 03/24/2010 Page 15 of 16

ANTIPSYCHOTICS, MISCELLANEOGUS 28:16.08.92

m Endocrine Effects  Pimozide induces secretion of prolaciin from 1he
unterior pituitary. The exuact mechanism ol increased prelactin secretion has
not been determincd, but it may be related principally to inhibition of dopamine
receplors in the pituitary and hypothalamuos,

B Other Effects  In vitro, pimozide exhibits weak antispasmodic effects,
resulting [rom antagonism of various mediwor substinces (e.g., histamine, bra-
dykinin, angiotensin). Pimozide alse may inhibit ransmembrane influx ol ¢x-
tracellular calcium ions via slow calcium channels.

Pharmacokinetics

Limited information is available on the pharmucokinetics of pimozide.
® Abserption  Pimozide is slowly and varjubly ahsorbed from the GI
tract following oral administration. Based on limited data, the drug appears lo
be at least 40-504¢ absorbed. Pimozide also appeurs 1o undergo cxiensive first-
pass metabolisat [t is not knewn whether [ood, diseasc, or concomitant ad-
ministration ol other drugs affccts the absorption ol pimozide.

Following oral administration of an individual dose of pimozide, peuk
plasma concentriations of the drug and its metabolites gencrally occur within
6-8 hours (range: 412 hours). Following oral administralion of a single 6- or
24-mg dose in patients with chronic schizophrenic diserder, peak plasma pi-
mozide concentrations ol approximaiely 4 or 18-19 ng/mL., respeciively, werne
allained, There are considerable inicnindividual variaiions in peak plasma con-
cenirations and ureas under the plasma concentration-time curves (AUCs) (ol-
lowing stngle or multiple oral doses of pimozide. In a proup of patients with
chronic schizophrenic disorder receiving 2-10 mg of pimozide daily, steady-
stale serum concentritions of the drug varied considerably with specilic dos-
ages and ranged from undetectable (less than | ng/mL) 1o nbout 50 nginL.
Beciwsc there is little correlation berween plasma pimozide concenimtions and
clinical response, the clinicul importance of interindividual vorintions is un-
clear. In a group of adults wilh acule schizophrenic disorder. a correlalion
belween plasma pimozide concentration and dopamine receptor blacking sc-
livity, but not*between clinical response und dopamine receptor blocking ac-
tivity, was reported.
® -Distribution  Distribution-of pimozide into hutnan hody tissues und
Auids has not been well characterized. Following subculuneous administration
in animals, pimuzide is widcly distributed, with highest concentrations attained
in the liver, luugs, kidneys, and heart; 1he drug also is disiributed into the brain,
thymus, adrenals, thyroid, uterus, and ovariés, and apparently into bile: In an-
imals, there'is a direct relationship between the administered dose ol pimozide
and concentrations of the drug atiained in the livee and brain, Following sub-
cutancous adminisiration in onimals, pimozide is widely distributed throughout
the brain, principally as unchunged drug, with highest concentrations anained
in Lhe piruitary and coudate nucleus. The drog appeared 10 be seleelively re-
tained in the pituitary. caudile mecleus, chemoreceplor trigper zone (CTZ),
floor of the third veniricle, lateral hypothalumus, and medulla. There was no
correlation between concentrations of pimozide in the caudate nucleus and
antagentsm ol effcers mediated by amphetamine or-apomorphine, but distri-
bution of pimozide into nerve endings in the cuudate nucleus was correlated
with_amtagonism.of these elTects.

The cxient nl pimozide binding 1o plasma proteins is nat known.

It is no1 known whether pimozide crosses the plucenta or is distributed into
milk.

B Elimination  Follewing muliiple oral doses in patients with chronie
schizophrenic disorder. the ¢limination hall-lile of pimazide averaged 55 hours.
in one paticnt who developed a severe dystonic reaction, (he climination half-
lile of the drug was reportedly 154 hours.

The exact metabolic laté of pimozide is not elearly established, but the drug
appears lo underga extensive firsi-pass metaholisat, Pimozide is metbolized
principally by oxidative N-dealkylation in the liver; (his metabolism is catu-
lyzed mainly by the cylochrome P-450 {CYP) 3A4 isoenzyme and, 10 a lesser
extenl, by cytochrome P-450 (CYP) isocnzyine | A2, The major metabnlites
are 4,4-bis(4-fluorophenyl) butyric acid and 1-(4-piperidyi)-2-benzimidszoli-
none. The pharmaeologic activily of these metabolites has not becn determined:
hawever, resulis of animal studies suggest thal the melaboliles of pimozide are
inactive.

Pimozide and its mctabolites are exereted prineipally in urine and, 1o a
lesser extenl, in feces. About 40%% (range: 256045 ) of a single oral dose of Lhe
drug is excreted in urine and aboat §3% (range: 5-205) in lg.cc': within 7 days;
most urinary excretion oceurs within 3—t duys, und mosi lecal excretion occurs
within 3-6 days. Pimozide appears to be excreted in urine almost complelely.
as metaboliles, with probably less than [% exereted as unchanged drug. Fecal
excretion has not been well churacterized,-bur pimozide appears Lo be excrefed
in feces mainly os unchanged drug-and 1o a,small eXtent as metaboliles. It is
not known whether fecol excretion of the drug and metaboliles represenis un-
absorbed dmg or drug cxcreted via biliary elimination. In animals, pimozide
and its melnbolilcs are excreled in feces following parcmeral sdminisiration,
apparently via biliury elimination.

[t is not known if pimozide andfor its metabolites are removed by herno-
dialysis or peritoncal dialysis.

Chemistry and Stability

m Chemisiry. . Pimozide is-a diphenylbutylpiperidine-derivative anlipsy-
chotic agent. The drug is structurally swmilar 10 bulyrophenones {e.g., haloper-
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idol}. Pimozide occurs as a white microcrystalline powder and has solubililies
of less than (LO1 mg/mL in waier and approximately 7.mg/mL in alcohol at
room teinperature. The drug has a pK, of 7.32.

B Stability  Pimozide tablets should be stored in tight, light-resistant con-
tainers al 25°C bul may be exposcd lo-temperalures ranging {rom '15-30°C.

Preparations

Excipients in commercially available drug prepurations muy have clinically
important effeels in some individuals; consult specific product labeling for delails.

Pimozide

Oral

Tablets 1mg Orap* (scared), Gate
2mg Orap* (scored), Gate

+Use is not currently includetd in the labeling approved by the US Foud and Drup’ Administralion
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ANOREXIGENIC AGENTS AND RESPIRATORY
AND CEREBRAL STIMULANTS 28:20

AMPHETAMINES 28:20.04

Amphetamines General Statement

B Ampheiamines exhibit pharmacologic aetions that juelude CNS and res-
piratory siimulation and sympathomimetic effects.

Uses

Ainphetamines ure used as stimulants to decrease daytime slecpiness in the
munagement of nareolepsy. Amphelamines also are used ns adjuncts o, psy-
chologieal, edueational, social. and other remedial measures in the treatment
of altention deficit hyperactivity disorder (ADHD?}. Cerlain amphelamines also
have been used as adjuncis o culorie restriction and behavioral modifieation
in the shorl-ferm (realment of exogenous obesily. However, shori-lerm o in-
termittent therapy wiih anorexigenic drugs is unlikely. 1o mainiain a long-tenn
henefil. apd prolonged administration of amphelamines for the treatment of
obesity is nol recommended., Amphelamines, particularly methamphelamine,
have been misused and abused for their CNS stimulatory cffects.

B Narcolepsy  Amphetamines are used as stimulanis 10 deerease dayiime
sleepiness in the management of narcolepsy. Amphelamines should not be used
1o combit fatigue or exhaustion or to repluce sleep in'nonmal individuats:

Amphetamines remain the mainsiay of (reatment for narcolepsy based on
a long record of clinieal experience. However, because most clinical trials have
involved small numbers of patients, Lhe risk-fo-benelit remains to be lurther
estahlished.

In detcrmining the most approprisie slimulant therapy for a given patient,
cliniciuns; should consider benefit-lo-risk (ineluding adverse elfeer profile);
drug cost, eonvenience ol administration, and cost of ongoing eare.{including
the possible need for laboratory. monitoring).

Patients who [aif to respond to an adequate trial of stimulant drug therapy
should be assessed curelully for other possible causes of excessive sleepiness
such as insufficient slecp, inadequale sleep hygiene, eireadian rhythm disorders,
obstructive sleep upnea syndrome. or periodic limb movement disorder.

Tolerance 1o the cliniea) effects may develop with long-term Lherapy, par-
ueulm’ly at high dosages.

- Narcolepsy rurely occurs . in children, and the relative salely and efficaey
of various stimulant drugs in this nge group remains Lo be elucidaled. Although
amphctamines can be used, methylphenidate appears 1o be used most com-
monly based principally on exlensive experienee with the drug in pedjatrig
pasients with ADHD.

®m Attention Deficit Hyperactivity Disorder ~ Amphelamines alse are
used as adjuncis 10 psychologieal, educational, social, and other remedial mea-
sures in the trentmentol ADHD (hyperkinetic disorder, hyperkinetic syndrome
ol ehildhood, minimal brain dysfunction) in children, adoleseenis, and adulls.
Almost allsludies comparing beliavioral therapy vérsus stimulants illoné have
shown a much stranger therapeulic effeel [rom stimalants than Irom behavioral
therapy, and stimulints (eg. melhylphenidate, amphelamines) remain the
drugs of choice for the management o' ADHD, For a more delailed diseussion
on Lhe management of ADHD, ineluding the use of stimulants sueh as am-
phetamines, see Uses: Aliention' Defieit Hyperactivity Disorder, in Methyl-
phenidaic 28:20.92.

Few, if any, differences have beenfound heiween amphetamines (e.p., dex-
tronmphelamine}, methylphenidate, or pemoline (no‘longer commercially
available in the US) or various dosage lorms: (short-, intermediate-, or long-
aeting formulations) of the drugs in shor-term clinical studies in children with
ADHD, und the chotee ‘ol strmudant therapy should be individualized. Because
hepatic toxieilies have been associated wilh pemoline, some experls recom-
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mended ils use. only in patienls who failed 10 respond ta adequate trials of
methylphenidale wid an amphetamine, ns well as.adequale trials of second-line
Lherapies {e.g., ineyclic antidepressants, bupropion). However, in 2003, the US
Food and Drug Administration (FDA) determined that (he risk of hepatic 10x-
icily associaled.with the drug outweighs-its benefits and the drug no longer is
commercially. available in the US.

Short-term and.longer-term (up o 14 months’ duration) swdies have shown
unequivocal beneficial effects ol the stimulants on the defining core symptoms
of ADHD (auention.aud concentration, activity, distraclibility, impulsivity ) and
associaled aggressiveness during conlinued Lherapy with the drugs. Children
who [uil 10 show positive sherapeutic effects, or who experience intolerable
adverse effecis with one stimulant should be tricd on an alteruative stimulant
since mosr such children will exhibit a posilive response to alicrnative stima-
lants and carrenl evidence from crossover sludies suppons (he elficacy of dif-
ferent stimulanls in the same child; likewise,-children who fail an ndequale
trial of 2 stimulants should be wried on a third.type or formulation of stimulant.
However, stimulants usually do not normalize the entire spectrum of behavioral
problems, and many children effectively treated with these drugs still manifest
a higher level .ol some behavioral:problems than children withou: ADHD or
other hehavioral disturbances. Although stimulnuts have been shown 1o remain
effeclive over many years, long-lerm benefits remain (o be established.

B Exogenous Obesity Amphetamines also have been used as adjncts
1o cadoric restrietion and behavioral modification in the shor-lerm treatment of
exopenous obesity. The anorexigenic cffect of sympathomimelic compounds
used in the lreatment of obesity appears 10 be lemporary, seldom lusting more
than a few weeks, and tolerance may occur. To help bring about and maintain
loss of weight, the patient musi be taught Lo curail gvereating and 10 consume
a smilable diet. Prolonged administration of amphetusnines is not recommended:
however, obesity .usually is a.chronic disease, and shorl-term or intermittens
therapy with anorexigenic drugs is unlikely to maintain a long-term benefit and
is not recommended. Other anorexigenic agents (e.g., amphelamine eongencrs
sueh as phentermine) with,betier safety profiles, inclnding reduced polentials
for misusc and abuse, generally are preferred lo protolype ampheamines for
thé management of obesily. In the past, it was suggested Lhal combinedf ther-
apy with fenfluramine (an uamphetumine’ congener Ihat stimulaies release of
serolonin [S‘H'T'] ot synapses and selectively inhlbits the reuptake ol serotonin
at the’ presynﬂpilc serolonergiv nerve endings resulting in increased poslsynap-
tic concentrations of seratonin in the CNS) and phentermine (an umpheiamlne
congener that inhibits uplukc of nurcpmephrme und dopamine} may provide
compleméntary .morexngemc elfects; therefore, sueh combinedt (herapy had
been used widely in the £990s'in (lic management ol dbesily. However, because
actumulited data on adversé effects nssovidied ‘with the drugs, fenfluramine
hydrochloride (Pondimin®) and its dexirorolalory ‘isomer dexfenflurimine hy-
drochloride (Redux®}-were withdrawn [rom the US market in 1997.-(Sce Cau-
tions.)

"“Currenlly, the only legend (prescriplion) anorexigenie ageut labeled by the
US Food ard Drug'Administration (FDAY) for use as an‘adjunct 10 behavioral
modifieation, caloric restriction, and:exereise in the long-term management of
exopenous obesity is sibutramine, a-B-phenethylamine that is streeturally’ sim-
ilat to"hmphielamine. Sibutramine therapy-is indicated- for palierils with no un-
derlying risk lactor, but a pretresiment body mass index (BMI) of 30 'kg/m*® or
gredier, and lorthose with an underlying risk faclor (e:g., hyperlensmn dishetes
mellitus, hyperlipidemia) and a pretreatment BMI of 27 kp/in? or greater. Safely
and efficacy of sibutramine for usc c'xcccding 1 yeur have not been adequalely
studied to dute. Ii appears thut the ﬂncil'EXlgerllL elfect of sibulramine, similar
16 dexfenflufimine, Is secordafy (o inhibition of reuplake of norepinephrine
and serotonln. howevcr unlike dexfenflurimine, sibutramine does not causc
an‘increase in release ‘of serotonin from nerve cells. Orlistat (a chemically
synlhemzcd derivative of hpo-;[uun) is'used as‘an adjunct to belavioral modi-
lication, caloric restrietion, and exercise’ in Lhe management ol exogenous obe-
sity. Some clinicians state that orlistat may be-used in the long-lerm manage-
ment of obesity; however, safely and efficacy of the drug beyond 2 years of
therapy have nol beeii estahlished. Ortistat is not an anorexigenic agént, but is
a reversible inhibitor of gustrie, pancrealie; and pancreatie earboxyléster lipases
and thus uppears to block -fat absorption. (Sce-Orlistat 56:92.)

E Misuse and Abuse Misuse and gbuse of amphetsmincs, especially
methamphelamine, for CNS stimulatory effécls have experienced a resurgence.
In large part, this resurgence has resulied from the relative case with which
melhumphclumlnc can be synlhesnzed cl.mdeslme]y from readily availahle
chemicals such as ephedrine or psendoephedrine, (See Chronic Toxicity.) Re-
ecnt restriclions (including enaetment of the Comprehensive Methamphetamine,
Control Act of 1996, the Mcthamphelamine Anti- Proliferulion Act [MAPA] of
2000, and 'the Combat Melhamphclam:ne Epidemic Act of 2003) on the avail-
ability of these compounds are hoped Lo reverse this resurgenee in misuse and
ubuse. For o more detailed discussion on' methamphetamine abuse, see Uses:
Misuse and Abuse, in Pscudncphcdnnc 12:12. l"'

Dosage and Admlmstratmn

B Administration  Amphetamines-are administered orally.” When used
in the (reaiment ol narcolepsy or attenlion deficit hyperaetivity disorder, the
initinf dose is given on awakening. Because of the petential for insomnia, when
amphetamines are adminisiered in divided doses, lale evening doses should be
avoided. When used as an anorexigenic, the dose is-usually given 30-60 min-
uies before meals.
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