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phenones, phenothiazines) and has been referred fo as an atypical or second-
generation antipsychotic agent. The cxact mechanism of action of aripiprazole
in schizophrenia, bipolar maniu, major depressive disorder, und agitation vs-
soctated with schizophrenia or bipolar mania has not been fully clucidated but,
like that of other drugs with efficacy in. these conditions (e.g., olanzapine,
risperidone, ziprasidone). may involve the drug’s activity al dopamine D, and
serotonin type 1 (5-HT, ,)and type 2 (3-HT-, ) receplors. However, anpipruzolc
appears to differ from other arypical ahtipsychotic agents because the drug
demanstrates partial agonist activity at [, and 5-HT,, recepturs and antagonisi
activily a1 5-HT,, receptors. Antagooism at other receptors {e.¢., ay-ndrenergic
receplors, histamine H, receptors) may coniribute to other therapeutic and ad-
verse effects (e.p., orthosiatic hypolension, semnolence) observed with aripi-
prazale.

Aripiprazole is extensively metabolized in ihe liver principally via dehy-
drogenaition, hydroxylation, and ~N-dealkylation by the eylochrome P-450
(CYP) 206 and 3A4 isoenzymes. The major aclive metabolite of aripiprazole,
dehydro-aripiprazole, cxhibits alfinity for D, receptors similar o that of the
parent compound and represents appraximately 40% of aripiprazole area under
the concentration-time cueve (AUCY) in plasma. Sicady-state plasma concenltra:
tions of both aripiprazole and dehydro-aripiprazole are achicved within 14
days. The elimination half-lives of aripiprazole and dehydro-aripiprazole are
dpprox'rmatcly 75 and 94 hours, respectively. Approximaiely 18% and less than
|% of aripiprazole is excreled unchanged in feces and ugine, respectively.

Advice to Patients

Importance of providing copy of wrillen patient: information (medication
guide) each time aripiprazole is dispensed. [mportance of advising patients 10
read the patient infermation before taking aripiprazele and each time the pre-
scriphion is refilled.

Increased monality in geriatric patients with dementia-relaled psychosis:
importance of advising patients and earepivers that periatric patients with de-
mentia-related psychosis reated with antipsychelic agents are at an increased
risk of death. Palients and carepivers should also be informed that aripiprozole
is not approved for Ireating geriatric patients with dementia-related psychosis,

Risk of suicidality: importance of -paticnis, family, and caregivers being
alert 1o and immediately reporting emergence of suieidulity, worsening de-
pression, or unusual changes in behavior, especially during the first few monihs
ol therapy or daring periods of dosage adjustment.

Because somnolence and impairment of judgment, thinking, or rmotor skills
muy be nssociated with aripiprazole, avoid driving, operating machinery, or
performing hazurdous tasks while taking aripiprazole until the drug’s effects
on the individual are known. Importance of avoiding ufcohol during aripipra-
zole therapy,

Risk of neuroleptic malignant syndrome (NMS). a rare but life-threatening
syndrome that can cause high fever, stiff muscles, sweating, fast or irepular
heart beat, change in blaod pressure, confusion, and Kidney domage. Impnr-
lance of informing patients to immediately contact a healtheare protessional if
such sympleins develop,

Imponance of clinicians mforming patients in whom chronic anipiprazole
use is contemplated of risk of 1ardive dyskinesia. Importunce of informing
patients 10 repori any muscle movemenis that cannot be stopped 10 a healtheore
professional.

Importance of informing clinicians of exisling or contemplated coneomitant
therupy, including prescription and OTC drugs, as well us any concomitant
illnesses (e.g., disbeles mellitus).

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

Importunce of aveiding overheating or dehydration,

For paiients taking aripiprazote oratly disinicpraling tablets, imponance of
nat removing a tablet from the blister package until just before administering
a dose; importance ol peeling blister open with dry hands and placing tablet
an tongue 1o dissolve and be swallowed with saliva,

Importanee of informing patients with phenylketonuria that aripipruzole
orally disimegrating 10- and 15-my tablels contain 1.12 and 1,68 mg of phenyl-
atanine, respeclively.

Impoertance of being awure thi aripiprazole ornl solution contains 400 mg
of sucrose and 200 mg of fructose per mL.

'Importance of informing putients of other imporant precautionary infor-
ination. {See Cantions,)

Overview? (see Users Guide). For additional information on this drug
until a more delniled monograph is developed-and published, the manu-
Tucturer’s labeling should be consulted. Tt is essensial thot the manufac-
turer’s labeling be consulied for more'detailed information on usual ezu-
tlons, precoutlons, ' contraindications,’ potentiul drug interactions,
laboratory esi interferences, and acute toxicity.

Preparations

Excipients in commercially available drug preparations may have clinically
important ¢ffects in some individuals; consult specific product Jabeling for details,

Aripiprazole
Oral
Solutlon

5 mg/5 mL Abllity* Oral Solulion, Olsuka
(also promoted by Bristol-Myers

Squinb)
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Tablets 2mg Abillty", Otsuka {also promoted
by Brislol-Myers Squibb)
5mg Ability®, Otsuka {also promoted
by Bristol-Myars Squibb)
10 mg Abllity*, Otsuka {also promoled
by Brislol-Myers Squibb)
15mg Abllty®, Otsuka (also promoled
by Bristol-Myers Squibb)
20 mg Abllity*, Olsuka {also promoted
by Bristol-Myers Squibb)
30mg Abllify=, Olsuka (also Eromoled
by Bristol-Myers Squibb}
Tablets, orally 10.mg Ability* Discmelt*, Oisuka (also
disintegrating promoled by Bristol-Myers
Squibb)
15 mg Abillty" Disemelt®, Olsuka (also
promoted by Bristo-Myers
Squibb)
Parenteral )
Injection, for 7 5 mg/ml (9.75 mg) Abllity", Otsuka {also promoted

1M use only by Bristol-Myers Squibb)
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Clozapine

B Clozapine has been referred to as an atypicul or second-generation antipsy-
chotie agent.

Uses

B Psychotic Disorders - Clozapine is used for the symplomatic manage-
ment of psychotic disorders (e.p,. schizophrenia}. Drug therapy is integral to
the management of acute psychotic e¢pisodes and accompanying violent hehav-
ior in patients with schizophrenia and generally is required for long-term sta-
bilization to suslain symplom remission or control and to minimize the risk of
relapse. Antipsychotic agents are the'principal class of drugs used for the man-
agement of all phases of sehizophrenia and: penerally are effective in all sub-
1ypes of the disorder and subgroups of patients. Patient response and tolerance
to antipsychotic apeuls are variable, and palients who do not respond to or
tolerate one drug may be successfully treated with an agent from a different
class or with o differen adverse effect profile.

Clozapine hus heen'showu to be an effective, relatively rapid-acting, broad-
spectrum anlipsychotie agent ir both unconirolled and controlled studies of
patients with schizophrenia. In these studies, improvement in' manifesisions of
schizophrenia was based on the resulls of various psychialdc rating scales,
principally the Brief Psychiaific Rating Scale (BPRSY thal assesses factors such
as anergy. thoughr disturbance, aetivation, hostility/suspiciousness, and anxi-
ety/depression, [n clinical stadies, clozapine improved both positive (florid
symptomulalogy such as hallucinations, conceplual-disorganizntion, nnd sus-
picicusness} und negative (“deficil” symptomaiology such as emotional with-
drawal, molor returdation, blunted affect, tind disorieniation) manifesiations of
schizophrenia; conventionul {Lypicul) antipsyeholic agents appear lo have |esser
effeels on negative manifesiaions of the disorder. In eomparative studies, clo-
zapine was  teast as effective ag, or more effective than several conventional
antipsychotic -agents, inctuding chlurpromuzme haloperidol, perphenazine, or
trifluoperazine.

~Unlike convenlionul antipsycholie agents, however, clozapine generally
does not induce extrapyramitial effeets and has not been ¢learly implicated as
1 causative agent in rdive dyskinesia.

While the risks of adverse neurologic effecis with lonp-term clozapine ther-
apy remain to be fully elucidaled, other adverse effccrs, including some poten-
tially serious effects (e.g:; agranulocylosis, seizures), may occur more fre-
quently with clozapine therapy, Consequently, the manufacturers and most
elinicians currently state that use of clozapine should be reserved for putienis
with severe disease that fails o respond adequalety to conventional antipsy-
cholic therupy, either because of insufficient effeetiveness or the inability to
achieve an ¢ffective dose due 10 intoleruble ddverse effects from those drugs.
What constitutes an adequate trial of standard antipsychutic therapy. however,
varies widely. The manufaciurers and some clinieians reeommend that a patient
be given an adequale triof of al least 2 dilTerent antipsychotic apents from al
least 2 difTerent ehemical clusses (e.g., phenothiazines, bulyrophencnes, thiox-
anthenes) before the padent is cousidered a candidate for clozapine therapy.
The American Psychiatric Association (APA}, however, currently recommends
1hat a trial of clozapine be considered in patients who [ail to respond 10 adequate
trials of at least one anlipsychotic agent uniess therapy with the drug is spe-
cifically contraindicated {e.g., putients with myeloprolifcrative disorders, pre-
existing bone marrow depression, or a history of elozapine-induced agranule-
cylosis or severe pranulocytopenin) or patients ure unable or wnwilling 10
comply with monitoring requirements. The APA also recommends that elo-
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zapine should be considered in. patients with a history of chrenie and persistent
suicidal ideation and behavior and in patients with persistent hostility and ag-
gression.

Schizophrenia  Clozapine is used for the symplomalic managentent of
schizophreniu in severely ill patients whose disease [ails 10 respond adequaely
1o other antipsycholtic therapy. Schizophrenia is a mujor psychetic disorder that
[requently has devosiating elfects on various aspecis of the patiem’s lile and
carries o high risk of suicide and other life-threatcning behaviors., Manifesto-
tions of schizephrenia involyc multiple psychologic proccsses, ineluding per-
ception (¢.g., hallucinations), idestion, rcalily tesling {c.g., delusions), emotion
(e.g., Natness, inappropriate alfcet), thought processes (e.g., loose associations),
behavior (e.g., catatonia, disorganization), allention, concentration, molivation
(c.g., avolition, impaired inlention and planning}, and Judgmem The pnncnpal
manifeslations of this disorder usually are described in lerms of' pusnlw_ and
negative (delicii) symptoms, and more recently, disorganized sythptoms. Pos-
itive symptoms include hallucinations, delusjons, bizarre behavior, hestility,
uncaoperilivencss, und ]JeranUld idearion, while negative symptoms include
restricled range and iniensily of cmolional expression (affective Ratiening),
reduced thought and specch productivity (alogia), anhedonia, apathy, and de-
creascd iniliation of goal-directed behavior (avolition): Disorganized symplnms
include diserganized speech (thought disorder) and behavior and poor allention.

Evidence [rom both reu-uspecuw und conirolléd prospective studies indi-
cates Lhal clozapine is cffective in many patieuls who fail 10 respond adequalely
lo other astipsycholic iherapy and/or in whom such therapy produces intoler-
ablc adverse cifeets. In a conlrelled, compirative study in paticnls with al least
moderately severe schizophrenia whose disease was refraclory 1o o least 3
antipsycholic agents from at least 2 diflerent chemical classes during the past
5 years, an adequale clinical response (a 204% or grealer decrease iu 10lal BERS
score and either a postireatment Clinical Global Impressions {CGIf scate rating
ol mildly 1 or a postirenuncnl BPRS score of 35 or less) was noied afler |-6
weeks of therapy in 30% of paticnts receiving clozapine {mean inaximum dos-
ape exccedmg 600 mg duily} compared wilh 45 of patients recciving chlor-
promazine (mean maximum dosage cxcecding 1200 mg daily) plus beuziro-
pive. In addition. clozapine was subslaniially more _ elfective * than
chlorpromazine plus benziropine in improving both pasitive and negative man-
ifcstations of schizophrenia. In this study, resistance w aptipsycholic (realment
prior (o cntry into the clozapine/chlorpromazinc. compasative phase was con-
firmed by u §-week triul of haloperidol (meau dosage'of 61 mg daily) combined
will benziropine, This study.provides evidence from both categorical and con-
linuous measurcs not only of clozapine’s.cfficacy as an anlipsychotic agent bin
also of its superiority over conventional antipsychotic drug therapy in a well-
defined group of anllpsychollc-rcslsmnl patients. Similar.6-week response rates
in trealment-resisant sehizophrenia have bccn reporied in other siudies with
the. drug Clintcally importanl improverment m,quahr.y of lile and social func-
tioning, including deinstitionalization, interpersonal relatienships, and ability
to held a joh or attend school, also have been reported, following initiation of
clozapine therapy in patients wilh antipsycholic-resislant schizophrenia.

For additional information on the symptomalic management of schizophre,
nia, including treatment recornmenditions and resulis ol the Clinical Annpqy-
chotic Trials of Intervention, Elfectivencss (CATIE) slud} see Schlzophrenm
and Other Psychotic Dl%orders under .Uses: Psycholic Disorders. in the Phe-
nothiazines General Siatement 28:16.08.24,

Pedialric Consideratipns,  Although the salcty and eflficacy of.clezapine-in
children and adolescents younger than 16 yeuars of age have not been estah-
lished, the drug has been successfully used [or (he management of childhood-
onset schizophrenia in a limiled number of reaiment:resistant children and
adolescentst, While the lower risk ol extrapyramidal sdverse effects and tar-
dive dyskinesin during treatment with atypical antipsychotic agents such s
clozapine compared with conventional anlipsychotic agenls represenls an ad-
vantage in lhe treaiment of childhood-onsel schizophrenia, concerns regarding
scrious adverse elfects (e.g,, neutropenin, scizures) associnted with clozapine
limil 15 use-in clinical practice. {See Caulions: Pediatric Precaulions.) There-
fore, the Americun Academy ol Child:ond Adolescent Psychintry (AACAP)
states that clozapine is not considercd. a: first-line agent, and the drujz is ree-
ommended enly in patients who have-failed (o respond 10 adequate therapeutic
trials (i.c., use of sufficient dosages over d period of, 46 weeks) of at leas 2
other untipsychotic agents (al Jeast one of which is an atypical antipsychotic)
and/or have ‘experienced subslantial adverse cffects:(e.g., tardive dyskimncsia)
while receiving other antipsychotic agents. For additional information on’the
symptomatic - managemeni of childhood-enset schizophrenia, see Pediatric
Considerations under Psychotic Disorders: Schizophrenta, in Uses in the Phe-
nothiazines General Stalement.28:16:08.24

In one randomized, double-blind,:clinical study conducted by the National
Instiwule of Mental Health (NIMH), a limited number of children and adoeles-
cenls (mean; 14 years of age) with childhood-cnsel schizophrenia (i.e., devel-
opmeni ol Lhe disorder by 12 years of age or younger) who were intolerant
andfor nonresponsive 1o al lenst 2 different antipsycholic agenis-were treated
with either clozapine {up-lo a 523 mg duily: mean final dosage 176 mg daily)
or hatoperidol (up 1o 27 mg daily2'mean final dosage 16 mg daily) for 6 weeks:
It this study, children and adolescents receiving clozapine had. substantiatly
greater reduclions in hoth posilive and negnlive symploms of schizephrenia
than those receiving haloperidol: Additional [ollow-up of these patients over a
2-yeur period indicated thal, as reported fin adults, maximal antipsychoiic el-

2452 AHFS DRUG INFORMATION® 2010

Clozapine

Daasment 78-5

Filed 03/24/2010 Page 2 of 14

fects in schizophrenic children and adolescents muy nol be evideny until afier
6-9 months of clozapine therapy. For most children and adelescents in ‘the
study, clozapine improved interpersonal functiening and enahled a rewm (o a
less restrictive setting, However, mild to moderate neutropenia occurred in 24%
of the patients, and 29% required thernpy with an anticonvulsant.

Suicide Risk Reduction in Schizophrenia and Schizoaffective
Disorder Clozapine is used 1o reduce the risk of recurrent suicical behavior
in patients with :.chlzophrem.l or schizoalTcctive disorder whe are judged 1o be
nt ‘chronic risk for stich hehavior, bascd on history and recent clinical state.
Efficacy of clozapine for Ihis indication has been established in a malticenter,
randomized, open-label clinical study (the Internalional Suicide Prevention
Trial [Inter SePT]j al 2 years’ duralion comparing clozapine and olanzapine
in patients with schizophrenia (62%) or schizoaflective disorder (38%6) who
were judged 10 be at risk [or recurrent suicidal behavior. These patients either
had allempted suicide or had becn hospitalized to prevent a suicide ‘altempt
within the 3 years prior 10 their bascline evaluation or had demenstsuled mod-
crate-to-severe suicjdal ideation with u depressive componenl or command hal-
lucinalions Lo do sell-harm within | week prior to their haseline evaluation.
Treatment resistance (i.c., resistunce lo-slandard antipsychotic.drug therapies)
was not a requirement fer inclusion in this swdy, and only 27% ol the total
paticni population was identified as’heing trcaument resistan i baseline.

In the Inter ScPT study, patients who received Aexible dosages ol'clozupine
(mean dosage: 274.2 mg daily) for approximutely 2 years had a 26% reduction
in their risk for suicide attempts or hospilalization to prevent suicide compired
with those who received fexihle dusages of olanzapine (mean dosage: 16.6 mg
daily); the treatment-resistant status ol paticnts was not prediclive ol response
lo.elozapine or olanzapine, The cumulative probability ol -expericncing a sui-
cide atleinpt, including & compleled suicide, or hospilalization due io imminent
suicide risk (including increased levcl of surveillance [or.suicidal behavier fos
patients already huspilalizcd) also was lower for putients receiving clozapine
{24%) than for those receiving olanzapine!{32% }at year 2: In nddition, palients
reeeiviug elozapine had a siatistically'significant longer delay in thetlime 1o
recurrent suicidal behavior'than those receiving olanzapine’ These resalts, how-
ever, may have-been-confounded hy exlensive use of other treatments to réduce
the sbicide risk, including concoritamt psycholropic agents (84% with antip-
sychotics; 638 with anxiolytics; 335 with ahtidepregsants, 28% with mood
slabilizers}, hespitalization ind psychotherapy, the coniributions of wlich 10
¢lozapine’s éfficacy arc unknown,

* Some clinicians stdle that methodologic prohlems (e.g., lack of actively
suicidal patients in the study, possible bias and unblinding of, suicide monitor-
ing board members during the study, use of concomitant psyt.hmroplc agenls)
associaled wilh the Inter SePT swdy limil definitive conclusiohs' about the
elhcacy of ClU?i]pll‘IL [or prevention of suicidé in ‘palienls willy schizophrenia
or schizoalleclive disorder, Thl.‘ US Food .lnd Drug Administration (FDA) cur-
rently is advising clinicians 1o inierpret the resulls of (he Inter ScPT study only
as evidence of the elficacy of clozapine in delaying tine to recurrent suicidal
behavior, and nol as efficacy of the drug [or treafment of suicidn] behaviors or
as a demonstration of the superior c[llcut.y of clnzaplne over olanz.lplnc How-

ever, the APA states that, based on the.avgilable evidence [rom the Inter SePT
study, clozapine should be preferentially considered for schizoplirenia patients
wilh a histery of chrenic and. persistent suicidal:ideation and behaviors. Dcci-
sions Lo initiale clozapine theripy or switch palienis fromn other amtipsychetics
to clozapine, therefore, should be individualized. In addition, safery and effi-
cacy of, clozapine in.actively suicidol pntients have yet to he determined.

B Parkinsonian Syndrome  Clozapine has heerr uséd in a imited num-
her of patients with advaneed. idiopathic parkinsonian syndromu Tor the man-
agement of dopaminomimetie psychosist asseciuled with antiparkinsenian
drug therapy, bul adverse elfects such as sedation; confuslon and ‘increased
parkinsonian manifestations may limit the benefit ol'c.lozupmc therapy in these
p.uu:nls Atlempts to relieve .1nl|p.1rk1n§nn|.1n drug-induced, delusions. para-
noia, and hallucinations by reduction of uniiparkinsonian drug dosape or ad-
minisiration of typical anlipsychelic agents ofien aggravaic parkinsonian symp-
toms. Limited da(n suggest that administration of clozapine in dosages of 6:25-
400 mg daily can improve psychotic symptoms within a few. days, reporicdly
wilhoul exacerbating paskingoniun manilestations, However, in.a controlled
study in a limited nember of patients recciving clozapine dosages up to.23{}
mg.daily, exacerbation of parkinsonian. manifcstations and development of de-
lirium oceurred frequenily, despile prevenlion of antiparkinsonian drug-induced
deterioration of psychosis: it hus beenssuggested thal rapid clozapine dosage
escalation may.have, contributed.to.the observed negative effect on parkinso-
niantmanifestations and delirivm. Clozaping dosages of 100-250 mg duily re:
portcdly have been associated withihypersalivalien, hypophonia, bradykinesia,
and considerable sedation in palients with idiopathic parkinsonian syndrome,
and withdrawal of clozapine Lherapy or a_decrease in dosage alse has exacer-
bated paykinsoniin manifestalions. Some clinicians suggest thal the dosage of
clozapine required (o treat drug-induced dopaminomimetic psychosis.mny-be
substantially less than that required for treatment ol psychesis in young, other-
wise healihy individuals and that clozapine therapy should be initiated ar tow
dosages {e.ji., 6.25-30 mig daily) withcaulious upward titralion (e.2., 10 8 max-
imom of 100-200 mg daily). Other clinicians have suggesled thal clozapine be
used only.as a last resort in patients with drug-induced dopaminornimetic psy-
chosis.
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Dosage and Administration

B Administration  Because ol the risk ol potentially lile-threatening
ugranulocytesis, <lozapine is uvailable.only (hrouph distsibulion systems shar
ensure baseline und periodic hlood tests prior 1o delivery of the next supply of
medication; dispensing is contingent on the resulls of the white blood cell
(WBC) count und 1he absulute neutrophil count [ANC). (Se¢ Granulocytopenin
und Agranulocytosis under Cautions: Hemiuologic Eifects.) Allthough 1he
amount of clozapine dispensed usually should not exceed o weekly supply, the
munufacturers state thut additonal smaounts (up 1o a 1-week supply) of the drug
may be dispensed in exceptionnl circumstances (e.g., weatler, holidays), In
uddition, patients may receive u supply sufficient for therapy [or & period of
time equal Lo that of the monitoring period; patients menitored weckly muy
receive a |-week (7 day) supply of medication, patients menitored biweckly
muey receive a 2-week (14 day) supply. and patients eligible for monitoring
cvery 4 weeks may receive a 28-duy supply ol medicalion, depending on WBC
count und ANC results.

While availability of clozapine previously. was exclusively through Novar-
lis" Clozaril” Patient Monitoring System (CPMS), run joinily with CareMark
und Roche Biomedicat Laboralories, other distribution systems currently are in
place: the individual inanulacturers shonld be contacled for additional infor-
nition on current mechanisms for obtaining the drug. Belore initiating clo-
zapine therapy in any patient, cliniciuns should check with the Clozanl* Na-
tional Registry (phone number: [800]448-5938) ro'ensure that the patient does
nol have a history of clozapine-induced ugranulocylosis or severe leukopenin/
grunulocylepenin; clozapine should ner be adminisiered 10 paticnts with such
a history. (See Cautions: Hemulologic ElTects.)

Clozapine is adiministered orally. withowt regard 1o meals. Clozapine also
liag-been adminisiered - IM1, bul a parenieral preparation currently is not com-
merciatly available in die US.

Patients receiving clozapine orally disintegriting tublets should be in-
structed not to remove u ahlet from the blister unlil just prior 1o dosing. The
tablel should not be pushed through the Toil: insiead, the blister backing should
be pecled eompletely ofT the blister. The tablet should then be gently removed
and immediately placed on the tongue, where il rapidly disintegrates in saliva,
and 1hen subseguently swallowed with or without liquid. Wien elozapine arally
disintegrating tablets ure divided, die cemaining half of the rablet dwt is not
1aken should be destroyed.

B Dosage Dosage of clozapine should be carefnily adjusted according 10
individugl reyuirements ond response using Ihe lowesl possible effective dos:
uge. J

Cautious dosage titration-and administration ol clozapine in divided doses
are necessary 10 minimize e risk of certain adverse effects such as hypoien-
sion, seizures. and sedation, (See Cautions: Nervous System Eflects and also
sce Cautiens; Curdiovascular Effects.) The sedative effects of the drug may
negessitile administration of most or all of the daily dose a1 bedtime, but some
clinicians recommend thal doses exceeding 500 mg generafly be divided (e.g.,
a purtion in the evening and the remuinder at bedtime). Some eliniciuns also
suggest that administration of clozapine in the moming be nveided. particularly
in outpatients, at Jeast until he patient has developed 1lerance 10 the sedalive
effects of the drug.

Schizephrenia  Auuit Dosage.  For the management ol schizophrenia,
the usunl initial odult dosage of clozapine is 12.5 mg (one-hall of a 25-ing
tablet) once or twice duily. (I therapy is initiwed with erally disintegrating
tablels, the remaining hall' tahlet should be destroyed.) Some clinicians advise
that, if practical. consideration should be given 10 administering the first dose
in i seiing where facilities for cardiopulmonary resuscitntion ire available lor
at least a few hours aflter the first dose. I the drug is welf tolerated, dosage
may be increased by 25-50 mg daily over a 2-week period until a desage of
30050 mg daily is achicved. Suhsequent dosage increnses should be made
no more frequently than once or twice weekly, in increinents not excecding
50100 mg. The manuifacturers state thal caulious lilration is necessary Lo min-
imize the risks of hypotension, myoelonic jerks, peneralized seizurcs, and se-
dation. (See Cautions: Nervous System Effects.) Il myoclonic jerks or gener-
ilized scizures occur, dosage of clozapine should be reduced and, il necessary,
anticonvulsant therapy initiated.

Daily administration of clozapine in divided doscs should continue until an
cfective and tolerable dosiage is reached. usually within 2-5 weeks, Althought
many paticnts may respond adeyuately 1o dosages between 200-600 mg daily,
a dosuge of 600-9(H) mg daily may be required in some patients. In the mul-
licenter study that provides the principul support for the elTectiveness of clo-
zapine in patients resistant to standard antpsychotie therapy. the maximum
dosage of clozapine ranged from 100-900 mg daily, which was given in 3
divided doses. The mean and median clozupine dosages in this study both were
approximately 600 mp daily. Although some clinicians sugpest that dosages
exceeding 450-500 mg daily have not been shown to he associated with in-
creased therapeutic henelil, others stole that added response is observed at
higher dosages in some palients and stress the need for individualized therapy.
The manufacturers and most clinicians recommend that the maximum daily
dosnge ol clozapine not exceed 900 mg. Becuuse of the possibility thar high
dosages ol clozapine may be associnted with an increased risk of adverse re-
actions, particularly seizures, patients generally should be given adequate time
10 respond 1o o given dosage beflore dosage escalation is considered.
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Pediatrie NDosage.  The dosage of clozapine (or the management of schizo-
phrenin in children and adolescentst hus not been estahlished. However. the
National Institule of Mental Heafth (NIMH?} protocol used an initinl dosage of
6.25-25 mg duily depending on the patient’s weighl. Dosapes could he in-
creased in this study every 3—1 days by 1-2 Lines the initial dose on an indi-
vidual basis up 10 o maximum of 325 mg daily,

Duration of Therapy. The optimum duration of clozapine therapy for 1he
management of schizopbrenia currently is not known. While some ¢linicians
state thut clozapine therapy should be continued lor longer than 6 weeks only
in patients who exhibit substantial benefit within this period, olhers siate thar
even less than substantial degrees of benefit may wurrant continued theropy
and that an adequate rrial of clozapine may require ot least 12 weeks (e.g.. ul
200-600 mg daily) er possibly 5-9 months ar longer unless clinical deterio-
ration or inlelesible or potentially serious 1oxicity precludes it. The minufac-
wrers currently recommeud that parients wha respond continue to receive clo-
zapine therapy but at the lowest dosage needed to maintain remission of
symploms; [ollowing efTective control of symploms, dosage may be reduced
gradually to delermine the ininimum therapeutic maintenance dase. In addition,
palients should be redassessed periodically Lo determine the need lor continued
lherapy with the drup. Extended therapy in patients lailing 10 show an aceepl-
able response 1o clozapine generally should be avoided beeause ol the sub-
stantial, comtinuing risks of agranulocytosis and seizures. (See Cautions: Hem-
alologic Effects und also sce Seizures under Cautions: Nervous Syslem
Effects.)

Suicide Risk Reduction  For suicide risk reduction in schizaphirenia
and schizoaffective disorder, the usunl inilial adult dosuge of clozapine s 12,5
mg once of twice daily. 10 the drug is well 1olerated, dosage may be incrensed
by 25-50 mg daily over a 2-week period until u dosage of 300450 mg daily
is achieved, Subscquent dosage increnses should be made ro more lrequently
than once or twice weekly, in increments not exceeding 50-100 mg. In the
multicenter Inter SePT study that provides the principul suppon for the elfec-
tiveness of clozapine for suicide risk reduction, mean dosage was uboul 300
mg daoily (range: 12.5-900 mp duity).

Because elficacy of elozapine lor this-indication was demonstraled over a
2-year treatmen period in this study, clozdpine therapy lo reduce the risk of
sujeidal behavior should be continucd for at leas) 2 years, Afler 2 ycurs, it s
recommended that the putient’s risk of suicidal behuvior be reassessed. If the
clinician's assessment indicates that 4 clinically imparunt risk for suicidal be-
havior is sull prescnt, clozopine therapy should be continued. Thereafter, the
need 1o continue therapy wilh the drug shodld'be reevaluated ut regulur inter-
vals, based on thorough assessmenis ol the patient’s risk for suicidal behavior
during trestment. 1T the clinician determines that the palicnl is no longer at risk
lor suicidal behavior, clozapine therapy may be discontinued pradually {see
Dosuge: Discontinuance of Therapy) and treatment of the underlying disorder
with an anlipsychotic ugent to which the patient has previously responded may
be resumed.

Discontinuance of Therapy  1In the evenr of planned termination of
clozapine therapy, gradual reduction in dosage over a |- 1o 2-week period is
recommended. However, should abrupt discontinuance of therapy be required
{e.g.. because of Jenkopenia or agranulocytosis). the paticim should be vbserved
carefully for recurrence of psychotic symptoms and symptoms related to cho-
linergic rebound such us headuche, nausea, vomiting, and diarhea. Sudden
wilhdrawal [rom clozapine therapy can lead w rapid decompensation and re-
bound psychosis. (See Other Nervous System Effects under Cautions: Nervous
System Effecis.)

Reinitiation of Therapy Il clozapine therapy is restarted in patients
who huve had even briel inlerruptions (3.c.. 2 doys or more) in therapy, dosage
generilly should be titrated as withi initial therapy {i.c., 12.5 mg once or twice
daily}. IT this dosage is well tolerated, dosage may be titsied back 1o the
therapeutic dosupe nore quickly than during initial treatment. The manuofac-
Lurers suute that clozapine therapy should be reinstituled with extreme caution,
even following briel interrupsions of only 24 hours, in patients who have pre-
viously experienced respiratory or cordinc arrest during initial dosing but sub-
seyuently were tilmied to a therupeutic dosape.

Because the mechanisms underlying clozapine-induced adverse renclions
are unknown and it is conceivable that reexposure might enhance the risk of
an adverse effect and/or increase its severily (e.g., when immunc-mediated
mechanisms are involved), the manufacturers advise additional caution during
reinitiation of theropy. When reinitioting therapy, consider WBC count and
ANC monitoring recommendations. (See Table 2: WBC and ANC Moniloring
for Clozapine Reinitiation under Cautions. )

Patients in whom clozapine iherapy is discontinued because of Jeukocyte
counts less than 2000/mm® or an ANC less than 1000f mm?* must nev be re-
started on the drug. (See Cautions: Hematologic Eftects.)

Cautions

Although elozupine differs chentically from the phenothiazines, the drug
may be capable of producing many of 1be toxic manifestations of phenothiazine
derivatives. Not all adverse effecis of the phenothiazines have been reporicd
with clozapine, hut the possibitity that they may occur should be considered.
Adverse effects of clozapine and the phenothiazines are numerous and may
involve nearly all organ systems. Although these effects vsually ase reversible
when dosage is reduced or the drug-is discontinued. somne effects may be ir-
reversible und, rarely, Tatal. In some patients. unexpeeted denth associated with
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antipsychotic thesapy has been atributed 1o cardiac arrest or usphyxis resuiling
from. foilure of the gug reflex. (See Cautions: Cardiovascular Effects.) [n other
cases, the cause of death could not be determined or definitely attributed to
antipsychotic drug therapy. An increased risk of death has been observed in
geriatric patients with dementiu-related psychoses receiving atypical antipsy-
chotics. (See Cautions: Gerialric Precautions.)

The most frequeni adverse effects of clozapine involve the central and
autonomic nervous systems {c.g., drowsiness or sedation, hypersalivation) and
the cardiovascular system {e.g.. lachycardia, hypotension). While the frequency
and severily of some adverse effects {e.g., extrapyramidal reaclions. tardive
dyskinesia) uppear 10 be less with elozapine than with other anlipsyeholic
agenls, olher polentially serious adverse effects (e.g., opranulncytosis. seizures)
may occur more frequently with clozapine therapy, and the potential risks and
benefits should be evatuated carefully whenever therapy with the drug is con-
sidered, Because of the substantial risk of clozapine-associaled npranulocytosis,
which may persist over an extended period of time and be life-threatening or
fatal il not defeeted ewrly and therapy intcrrupted, clozapine is availahle [ar
use only through palient-management syslems that ensnre buseline und perindic
hlood (ests prior 10 debivery of the next supply of medicalion; dispensing is
conlingent an the results of the while blood cell (WBC) count and absolute
neutrophil count (ANC). Before inilialing elozapine therapy in any patient,
clinicians should check with the Clozaril* Nationul Regisiry 1o ensure thal the
patient has no history ol clozapine-induced agranulocylosis or severe leuko-
penia/granulocytopenia; clozapine should nor be adminisiered 1o patients with
such a history. (Sec Cuutions: Hematologic Effects.}

B Hematologic Effects Granulocylopenia and Agranulocytasis
Agrunulocytosis, defined as an absolute neutrophil count (ANC) less than 50{)/
mm? and cheracierized by leukopenia (WBC count less than 2000/mm?} and
relative lymphopeniu, has an estimated cumulative incidenee of 1-2% afier |
year of clozapine therapy, #s compured with an estimated incidence of 0.1-1%0
for phenothiazine-induced agranulocylosis. The rate ol clozapine-induced
apranuiocylosis is based on the oceurrence of 15 cascs owl of 1743 patienis
who reccived clozapine during clinical irials in the US. Some evidence suggesis
thut the incidence of clozapine-induced ugranulocyiosis is at least 10 limes
greater than that of other antipsychotic ugents, although. it also has been sug-
gested that the incidence ol clozapine-induced ngranulocytosis muy be no
higher than that associaled with phenothiazines. Of the 149 cases of clozapine-
induced apranulocytosis reporied worldwide us of December 31, 1989, 32%
were Tutal, Few ol these lulalities have occurred since 1977 when the knowi-
cdge ol clozapine-induced sgranulocytosis beeame widespread and close mon-
itoring of WBC count became widely practiced. In the. US, under a weckly
leukoeyte moniloring systein in premarkesing studies and in-postmarkeling ex-
perience wilh clozapine, 385 cases ol agranulocylosis, including [9 fatalities;
had accurred as of Augupse 21, 1997; one palicnt receiving.cancomitant theripy
with carbamazepine and clozapine died following development of an unusual
hypoplastic anemiu with agranulocytosis, a pancylopenic condition not usually
chaructcristic of clozapine-induced hemutologic effecis. Based on analysis of
data pooled from u condidential natienal master file of information (the Clo-
zuaril® National Registry), the incidence of apranulocytosis appears ta rise
stecply during the lirst 2 menths of therapy and peuks in the third month. The
incidence gradually declines with continued therapy and reaches a rate of 3 per
1000 person-years hy 6 months of therapy. Afier 6 months, the incidence of
agranulocylosis declines siill Turther. However, the manufaciorer of Clozaril
cautions that a reduction in the frequency of Jeukocyle meniloring may resull
in an increase in incidence of agranulocytosis.

The precise mechanism by which clozapine induces agranulocylosis is not
known. but both immunologic und toxic mechanisms {including u direct my-
elotoxie efTect of the drug and/or its melaboliles) have been implicated. Some
evidence suggests that granuiocyte antibodies may be involved. Except for the
evidence of marked bone marrow depression during initinl clozapine therupy
and & dispropontionate number of females, there are no established risk factors,
based on worldwide experience, for deveioping clozapine-indueed spranulo-
cylosis. However, a dispropodionale number of US cases have oecurred in
patients of Enostern Europeuan Jewish heritage compared with the overall pro-
podian ol such palicnls exposed 1o clozapine during domestic trials. Results
of genetic typing indicate that genetic facters marked by a major histocom-
patibility complex haplotype (HLA-B38, DR4, DQw3) may be associated with
the susceptibility of certain Jewish patients with schizophrenia to develop
agronuloeytosis when treated with clozapine: the incidence of some phenotypes
common nmang Ashkenazi Jews has been found 1o be greatly increased in
patients with clozapine-induced agranulocytosis.

Most cases of clozapine-induced agranulocytosis in the US have occurred
within 4-16 weeks of exposure to the drug, Although no patient charucteristics
predictive ol an increased risk of agranulocylosis with clozapine have been
identified conclusively. agranulocytosis ussociated with the use of other anti-
psycholic agenis has been reporied 1o occur more frequently in women. geri-
airic_pattents. and patients who are cachectic or have serious underlying med-
ical condilions {e.g.. immunocompromised patients, patients with human
immunodehiciency virus [H1V] infeclien); such patients also may be al in-
creased risk for developing ngranuloeylosis with clozapine therapy.

Investipation of 16 cuses of clozapine-associaled granulocytopenia oceur-
ring within a 2-monih-peried in 1975 in southwest Finland, including 13 cases
of agranulocytosis, reveuled characteristies similar to those of phenothiazine-
induced agranulocytosis, In all of these cases, the reaction occurred dusing Frst
exposure to the drug ond followed a Jatent period of 17-109 days at a cumu-
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lative dJose of 4.5—42 g reduced values for hemoglohin and peripheral eryih-
roeyte and Lhrombocyte eounts were [ound infrequently, and granulopoiesis in
sternal marrow usually wus severely depressed or abscnt, Erythropoiesis was
below noomal in only one case, and Ihrombopoicsis was normal or even in-
crensed. Hematologic values rewurncd to baseline within [-3 weeks alier with-
druwal of clozapine. All fatalities were atiributed to secondary infcelion in
patienss in whom granulocytopenia was not diagnosed carly or clozapine dis-
coniinued prontpily. In paticnts who died. the ciinical course typically consisted
of fever with tonsillitis, which progressed le pncurnonia and seplicemia; the
ymmediate cause of death usually was renal or cardiae failure. The frequency
of clozapine-induced apranulocyiosis or granulocytopenia in the Finnish ex-
perience was 7.1 per thousand—approximately 2) times higher than tha re-
poried in other couniries. Although it has been sugpested that a local genelic
or environmenltal factor or faclors may have been involved inthe Finnish coses,
the existence of such a factor has not been docuniented.

The mosi likely time of occurrence of granulocytopenia appears 1o be 4—
16 weeks afler initiation of tremmenl with clozupine, However, neither dose
nor duration of therapy is a reliable predictor of agranulocytoesis. Most paticnis
develop agranulocylosis within the fisst 10 weeks of therapy, but u Luent period
of up lo | year or {onger also has been reported. Within the first 18 weeks of
therapy, 77-90% of all cases of pranulocytopeniu and agranuloeytosis have
becn reporied and 85% of latalitics secondary Lo agranulocyiosis have ocecurred.
The latent period between the Tall in leukocyle count and the development of
a sccondary infection usvally'is moderaltely long. Leukooyte count usually de-
clines gradually (e.p.. over a period of weeks), but:il ulso may decline precip-
itously. Patients receiving clozapine may have a'transient and benign reduction
in leukocyle count without progression Lo agranuloeytosis, and rnay or may not
develop manifestations of infection (e.p., fever, sorc Throat).

Patients in whom grunulocywopenta is diagnosed und clozapine therapy dis-
conlinued before the occurrence of infection generally have u favorable prop-
nosis. Early diagnosis of granulocytopenia and appropriate medical mannpe-
meni can foresiall serious consequences and reduce morbidity und monality
substuntally since the condition generally is reversible if clozapine is discon-
linued promptly. In contrasi, agranulocylosis is more likely to be fwal in pa-
lients in whom clozapine therapy is not halied before the development of in-
fection,

- Because of the subsiantial, persisient risk of agranuloeylosis associated with
clozapine use, putients must have a WBC count and ANC performed before
initzation of therapy with the drug. Clozapine thernpy should not be initinted il
the baseline WBC crunt is less thun 3500/mm* or the ANC is. less than 2000/
mm*. While some clinicians suggest thut WBC counts he done weckly during
the first 412 months of therapy and then.less frequently (e.g., cvery 2 weeks
or manthly) thercalicr, other cliniciuns state that patients must have weekly
WDBC counts for the duration of therapy. However, the inanufaciurers sugpest
that the frequency ol mouitoring depends in part on (he duration of therapy,
adherence to therapy, and development of adverse hematologic effects. The
manufacturers state that patients must have WBC counts and ANC monitored
a1 leust wecekly lor the first 6 months of continuous (reatment and then every
ather week for the next 6 months if WBC counts and ANC remain acceptable
(WBC count equal to or exceeding 3500/mm*, ANC equal 1o or exceeding
2000/mm?*y. Afier a further & months, il acceptable WBC counts and ANCs
continuc 1o be mainained, the frequency of monitoring may be reduced 1o
every 4 weeks for the remainder of clozapine therapy. Afier discontinuance of
ihempy, continue 1o monitor WBC count and ANC weekly for ul lenst 4 weeks
from 1he day of discontinuance or umil WBC count is equal 10 or exceeding
3500/mm” and ANC is equal to or exceeding 2000/mm?. The current recom-
mendations for WBC count and ANC monitering hased on the stage of therapy
and the resulls from WBC and ANC monitoring are provided in Table 1 below.
Dispensing of clozapine is conlingent upon compliance with these regnired
WBC and ANC tests. (Sec Dosage and Adminisiration: Administration.)

Table 1. Freqoancy of Mbnitnrlng based on Stage cf Therapy or Resulls from WBC and ANC

Monitering
Situalion Hemalatogical Values Fraquency of WBC and ANC Mani-
loring
Iniliation of therapy WAC 2=3500fmm? ‘Waskly for 6 monlhs.
ANC =2000/mm?

Do not iniliate in pakients
vilh a history of myelo-
proliferative disorder or
clozapine-induced
agranulocylosis or gran-
ulocylopenia.

All resulls for WBC =3500
mm? and ANC =2000/
mar

All resulls for WBC =35007

During 6-12 months of Evéry 2 weeks for 6 months.

therapy

Aller 12 months of Every 4 wenks fhereafter,

therapy mm?* and ANG =2000/
mm?
Immalure forms Not applicable Repaal WBC and ANC,

present
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Discominuance of ther-  Nol appfeable Weakly for al least 4 weeks [rom
apy day ol discontinuance ar unll
WBC =3500/mm? and ANC
=2000/mm.

Subsiantial decrease in  Single decrease or cumula-  Repeal WBC and ANC.Carefully

WBC or ANC live decreasa within 3 manitor for manileslalions of if
weeks of WBC=23000/ lection "
mum? or ANC == 1500/ Il repeal values for WBC =3000/
mm? mm? and =3500/mm? and ANC
<2000/mm?, manilor twice
waekly.

28:16.08.04

If clozapine therapy is reinitiated alter interruption of therapy, WBC counis
and ANC should be monitored after reinitiating therapy based on the duration
of previous therapy, length of interruption of therpy, and previous 'WBC
counts and ANC in the pulicnt according to the schedule in Table 2 below:

Table 2 WBC and ANC Manitering for Clozapine Reinltiatlon
Previous Lherapy duralion <6 monlhs, Conlinue with weekly WBC and ANC
wilh no abnormal blood event (WBGC monilofing where fekt off in schedule;
=3500/mm? and ANC =2000/mm?) do nat restadt 6-month period. When
and inleruplion in Iherapy =3 days 6-month period complete, may de-
but=1 month creasg monlloring [requency to every
other week.

MK lsukopenia/mild WBC =3000/mm? bul Monitar twice weekly until WBC

granulocylopenia < 3500/mm? and’or >3500/mm? and ANC 2000/
ANC =15004fmm? but mm®, Ihen resume previous mon-
< 2000/mm? iloring frequency. Carelully moni-

tor for manifestaliens of inlac-
tion,**

Moderale leuwkopenia/ WBC =2000/mm? bul Isterrupl therapy and carafully moni-

moderale granulo- <3000/mm? and/or tor for manlfeslations of infec-
cylopenia ANC =1000/mm? i tion,™
< [500/mm? Manilor daily, unlit WBC >3000/mm*

and ANC > 1500/mm?, |han mon-

itor twice weekly until WBC
>3500/mm? and ANC >2000/
mm?, May rechallenge wien
WBC >3500/mm? and ANC
>2000/mim’,

It rechaliengad, monitor weekly for 1
year helora retuming 1o the usual
monitaring schedule of every 2
weels for & months Then avery 4
weeks Indelinllely.

WBC < 200(¢mm? and/or
ANC << 1000/mm?*

Discoenlinue therapy and do nol re-
chalenge patfent.” Carafully mon-
itor for manifestalicns of inlec:
lion."*

Monitor untl normal end lor at least
4 waeks Irom day of discontinu-
ance as Iollows: dafly unlil WBC
>3000/mm? and ANC > 3500/
mm?, twice weekly unlil WBG
>3500/mm? and ANC 2000/
mm?, then weekly after WBC
>3500/mm?®.

Consider bone marraw aspiralion lo
determine granulopaietic slalus; il
granulopoiesis is daficient, pro-
teclive isolation with close obser-
valion may be Indicated, If infec-
lion develops, perfomm cullures
and Institute &ppropriale anli-in-
fectiva tharapy.

Sevene leukopenia/se-
vere gransocyto-
penia

ANG =560/mm? Discontinue therapy and do nof re-
chakienge patient.” Carelully mon-
itor lor manifestations of inlec-
fion.™*

Moniler unlil normal and lor &l least
4 weeks [rom day of disconlinu-
ance as loliows: daily unlil WBC
>3000/mm? and ANC >1500/
ma?, twice weekly unlif WBC
>>3500/mm? and ANC >>2000/
mm?, then weekly after WBC
>3500/mm?,

Consider bone marow aspiralion lo
delemine granulcpoielic salus; il
granulopoiesis Is delicient, pro-
lective Isolalion wilh close obsar-
valion may ba indicated. If Infec-
fion devalops, perform cultures
and instilule appropriate antl-in-
feclive Iherapy.

Agranulocylosis

* Agrannlocyiosis develops wpon rechallenpe, often with a shorter latency. Paients who have
caperreaced sabstaniin) bome marow soppression duning Urerapy are lisied In 2 sational snasier lile.
(Sce Dasage 2nd Adminiscration: Administration, )

** Carefully monitor for Hu-like symptoms or ather manifestations of infection; institule approprite
anli-infective therapy if necessacy.

Monilor WBC and ANC waekly for addi-
tional & months belors decreasing 1o
biweekly testing.

See Tahle 1.

Previous therapy durafion <6 months,
with no abnormal bleod evenl and in-
lerruplion in theragy =1 moalh

Previous therpy duralion <6 monlhs,
with abnormal bigad event (WBC
<<3500/mm? or ANC <2000/mm?) bul
rechallengeable {i.e., WBC =2000/
mm? and ANC = 1000/mm? during
pravious therapy)

Monitor WBC and ANC weekly lor &
weeks, Lhen rasume monitoring avery
olhar weak lor an addifional &
months.

Monilor WBC and ANC weelly for &
monihs, then resume maniloring evary
olher weak far an additional 6
months.”

Sen Table 1,

Previous fherapy duralion 6-12 monlhs,
wilh no abnomal blood evenl and in-
lerruption in lherapy =3 days but =1
month

Previous lherapy duration 6-12 monlhs,
wilh no abnomal blocd evenl and in-
terruplien in therpy 1 monlth

Previous Iherapy duration 6-12 months,
wilh abnarmal' blood event (WBC
< 3500/mm? or ANC <2000/mm?) bul
rechallengeabla {ie., WBC 2000/
mm? &nd ANC =1000/mm? during
pravious tharapy)

i

Monitor WBC and ANC weekly for &
weeks, then resume monitoring every
4 waeks.”

Pravious therapy duration =12 months,
wilh no abnormal blood evenl and in-
terruplion in therapy =3 days but <1
.monih

Monilor WBC and ANC weekly far 6
months, hen resume monitosing avery
olher waek for an addilional &
months, (hen resume monilodng every
4 weeks.*

See Table 1.

Pravious Jherapy duration > 12 months,
with na abnormal blood event and In-
temuplion In therapy >1 month

Previous therapy duraion =12 monihs,
with abnormal blood evenl (WBC
< 3500/mm’ or ANC <<2000/mm?) but
rechallengeable (ie., WBC =2000/
mm? end ANC = 1000/mm? during
previous.therapy)

*Transition 1o neduce Iequency of maniosing ;miy pemuitied il oll WBC counts are egual to or
excectling 2800/mm* und ANC vulues e equal 1o or exceeding 2000/mm?”,

Although some clinicians supgest thal body temperature be measurzd at
least once daily for the fiest 18 weeks of clozapine theropy, others state that
such monitoring is not an adequate means of assessing infeetion in clozapine-
treated patients because of the drug's pharmacologic potential for causing. tem-
perawre elevation. Palients receiving clozapine should be advised to report
immedialety 1he appearance of lethargy, weuakness, fever, sore throal, or any
other polential manifesiation of infeetion.

Supponive therapy with biasynthetic hem.uopmcnc agents, including fil-
grastim, a recombinant human granulocyte colony-stimulating factor (G-CSF),
and sargramostim, a recombinant human pranulocyte-maciophage colony-stim-
ulating factar (GM- :(CSF), hus been cffective in a limited number of patients
with clozapine-induced neulropenia’ and agranu]ocy[os:s Consultation with a
hemalologist and inlectious disease expert is recommended.

When grunulocytopenia is dingnosed and clozapine therapy is discontinued,
patients usually recover in 7-28 duys. Mosl of these patients require further
antipsychatic therapy because of a reeurrence of psychatic symptoms. (See
Other Nervous System Effects under Cautions: Nervaus System Effects.) Since
there appeurs to be no cross-sensitivity between clozapine and other antipsy-
chotics in terms of hematologic toxicity, other untipsychotic drugs generally
may be used wilhout causing furlher hemalologic compllcmlons in patients who
develop clozapinc-induced agranulocytosis. However, patients who develop
clazapine-induced ugranulocylosis (or those in whom the total WBC coum and
ANC decrease 10 less 1han 2000/mm* and less than {000/mm?, respectively)
shauld nor be rechallenged with clozapine, Patients in whom clozapine therapy
has been discontinued due to substantial leukocyte suppression have heen found
to develop sagranulocytosis upon rechallenge with the drug, ofien with a shorier
latency on reexposure. To reduce the chance of rechallenge in patienis who
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have experienced substantial bone marrosw suppression with clozapine therapy,
the 'munufacturer of Clozaril™ maintains a cenfidential national master file of
mformation (the Clozoril® National Repisiry) on all nonrechallenpeable pa-
lients.

Eosinophifia  Eosinophilia has been repaned in approximately 1% of
patients who received clozapine therapy in clinical trials. The manufacturers
slote that if the tolal eosinophil count exceeds 4000/mm?, clozapine therapy
shauld be ewnporarily discontinued until the couni [alls below 30(K)Y/mm®*.

Other Hematologic Effects  Oiher hematologic effects reported with
clozapine therapy include leukopenia, neutropenin, and thrombocylopenia,
whieh huve been reported in 1-3% of patients. Anemia, leukoceyiosis, and in-
creased platelet count have been reported in less than | Se of paticnts receiving
clozapine. Other clozapine-induced hemusiologic effects reportedly include ba-
sophilin, a subsiantial reduction in B cells, and an increase in hemoglobin
concentralion. Elevated erythrocyte sedimentation rute (ESR) and sepsis have
heen reporied in patients receiving clozapine during postmarketing surveil-
lance; howevcer. a causal relationship to the drug has not been established.

® Nervous System Effects  Seizures  Clozapine lowers the scizure
threshold and can cause EEG changes, iucluding the occurrence of spike and
wave complexes. Seizures reportedly oecurred in approximaltely 3.5% of pa-
licnts exposed to the drug during clinical trials in the US {cumulative annual
incidence of approximately 5%), In contrast, a scizure incidence of approxi-
mately [ has been reported in patients treated with other antipsychotic agents.
The risk of seizures with elozupine therapy appears 10 be related 10 doszpe and/
or plasma cencentrations of the drup, with a reporied incidence of approxi-
mately G.6-2% al dosages less than 300 mg daily, 1.4-5% at 300-600 mg
daily, und 5-14% at high dosages (600-900 mg daily). Clozapine-induced sei-
zures may he associated with mpid dosage escalalions, particularly in patients
with preexisting epilepsy, and in those reeciving concomilant therapy with
drups that tnay lead to inereased plusma eoncentrations ol clozapine. 1f my-
oclonic jerks or generalized seizures cccur, clozapine dosage should be reduced
and, il necessary, anticonvulsant treatment ininated.

One palient teceiving clozapine experienced a generalized tonic-clonic
(grand mal) seizure following aceidental ingestion of un exira dose (total dose
ingested within 24 hours: 1050 mg): the same patient had another seizure sev-
era) weeks Lver, 2 hours afier a usual 450-mg moming dose. Resulis of plasma
clozapine determinations oblained at the time of the seizures revealed plasma
clozapine crnwentrations of approximately 2000 ng/mL in each case. Another
patienl whao had been laking clozapine for 27 moenihs had a generalized 1onic-
clonic scizure following an apparent intentional overdosage (tolal dose ingested
within 24 hours: approximately 3 pr}, after which 1he paticm made an uneventlul
recovery. One hour afier the seizure, the patiem’s plasma clozapine concentra-
tion was 1313 ng/mL.

Discontinuance of clozapine therapy. al least temperarily, should be seri-
ously considered in patients who experience seizures while receiving the drug;
however. some clinicians stale 1hat reduced clozapine dosuge and/or. occa-
sionally, addition of anticanvulsant therapy may udequately ameliorate this
cifect. 1f clozapine therapy is 1o be continued in snch patients, many clinicians
recommend obtaining additional infenned consent from the paticnt. In patients
in whom clozapine is withheld, it has been suppesied that therapy with the drug
cun be reinitialed at onc-half the previous dosage. Clozapine dosage may then
be increased gradually, if clinicully indicated, and the need fer concomitant
anticonvulsant ¢herapy should be considered. Some clinicians recommend that
patients who have experienced a clozapine-induced seizure ner be given clo-
zapine dosages exceeding 600 mg daily unless the results of an EEG performed
prior to the anticipated dosage increase are normal; others suggest addition of
anticonvulsant therapy andfor censulialion with a neurologist in managing such
paticmis. In*patients with preexisiing seizure disorders who are ireated concom-
ilantly with certain anticenvulsants and clozapine, the anticonvulsant dosage
may need to be inereased. However, clozapine should not be used concomi-
tantly with anlicenvulsants {e.g., carbamazepine) or other drugs that polentially
muy ciuse bone mafrow suppression. (See Drug Interuclions: Myelosuppres-
sive Agents,)

Extrapyramidal Reactions  In contrast o other amipsycliotic agents.
clazapine has « low potential far caysing certuin acute extrapyrantidal efTects
(e.p.. dystonius). Such effects, when they accur, have been limited principally
1n tremor, resilessacss, rigidily, and akathisia: these manifestations penerally
are milder and less persisient than those produced by other antipsychotic drugs.
In addition, marked or total remission of such manifestations induced by other
antipsychotics has occurred during treatment with clozapine in some palients.

Neuroleplic malignant syndrome (NMS), a potentially fmal syinptom com-
plex, lins been reported in patients regeiving phenothiazines or other antipsy-
chotic therapy. NM3$ attributable 1o clozapine therapy alene has been reported
in a few patients, und there also huve been several reports of NMS in patients
treated concamitanily with clozapine and lithium or ether CNS drugs: some
clinictans suggest that NIMS may be more likely to occur when clozapine or
other antipsychotic agents wre used concornitandly with lithium. Munifestations
of NMS.{e.p., muscle ngidity, hyperpyrexin, ochycardia, increased serum cre-
aline kinuse [CK, creatine phosphokinase, CPK], diaphoresis, somnelence), all
of which may not occur ist all patients with the condition, have occurred ina
few patients trenled with clozapine nlone or combined with Jithium or carba-
mazepine; ‘resolulion of (he syndroine occurred following discortinuance. of
clozapinc.:Howevcr, clozapine ulso.has been used:successfully and apparently
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without reeurrence of NMS in at least one patient who developed the syndrome
while receiving chlorpromazine.

For additionul information on NMS, see Extrapyramidal Reactions in Cau-
tions: Nervous Sysiem Effects, in the Pbenothiazines General Stwemenl
28:16.08.24.

Tardive Dyskinesia A syndrome cansisting of polemially irmeversible,
involuntary, dyskinetic movements may develop in paticnts treated with anti-
psychotic ngents, However, results of clinical trials in which clozapine was
used have demonstrated a virnual absence of acute exirapyramidal reactions
(e.g.. dystonia), and there reporiedly hove been no confirmed cases of tardive
dyskinesia associated with clozapine therapy alone. Nevertheless, a few coses
of tardive dyskinesia_have been reparied in patients receiving clozapine who
had been trealed previously with other antipsyclhiotic agents. Although current
¢vidence suggesis thul clozapine muy be less likely than other antipsychotic
agents to cause tardive dyskinesia, it connot yet be concluded, based on current
limited expericnce, that the drug is incapable of causing this syndrome. The
possibility of clozapine-induced tardive dyskinesia should be considered in
pitients receiving long-lerm therapy with the drug or in those starting clozapine
therapy afier discontinuance of conventionat (typical) antipsychotic agenlts.

For ndditional information on Lirdive dyskinesia, see Tardive Dyskinesia
in Cautions: Nervous Systern Effects in the Phenothiazines General Statement
28:16.08.24.

Other Nervous System Effects  Drowsiness andfor sedation occur
frequently in patients receiving ciozapine. (See Effects on Sleep wnder Phar-
macology: Nervous System Effccis.) Somnolence reportedly occurred in 465
of patients receiving clozapine in 1he Imemational Suicide Preveniion Trial
(InterScPT) compared with 255 of thosc recciving olunzapine. The sedalive-
hyprotic effect of clozapine is mosi pronounced initially, diminishes after |-
4 weceks, and then generafly, but not always, disappears during continued ther-
iapy. Daytiowe sleepiness may be minimized hy administration of clozapine al
bedtime. (See Dosage and. Administration: Dosage.)

Dizziness and vertigo, headache, syncope, disturbed sleep (e.g., insormnnia)
or nightmares, hypokinesia or akinesid, and sgitation have been repnrted with
clozapine therapy. In the Intiernational Suicide Prevention Trial {interScPT).
dizziness (excluding venigo) und insomnin reporedly occusred in 27 and 20%
of paltents receiving clozapine, respectively. compared with 12 and 33% of
those receiving olanzapine, respeetively, Clozapine also may cause confusion
or delirium, which.may be refated to central anticholinergic effects, and hos
heen amelioraled in some cases by [V adminisiration of physostigmine, De-
pression, Tatipue, hyperkinesia, weakness or letharpy, and slurred speeeh also
have been reporfed; Other adverse nervous systemn effects associaled with clo-
zopine therupy include ataxia, epileptiform movements or myoelonic jerks, and
anxiery.

Adverse nervous system effects reponed in less than 1% aof clozapine-
treated patients include loss of specch, amentia (deterioration in cognitive func-
tion), tics, poer coordination, delusions oy hallucinations, stutiering, dysartbria,
amnesia, histrionic movements, increased or decrensed libido, paranaiu, shik-
iness, parkinsonian syndrome, and imitability. Difficulty in writing, residual
daylime effects such as impairment of menial performance, and periodic cat-
aplexy, which is charatlerized by sudden episodes of dropping objects and may
ar may not be uccomnpanied by knee buekling, also have been reparted infre-
tuently with clozapine therapy. Exacerbation of psychosis, myoclonus, par-
csthesia, and stalus epilepticus have been reporied in palients receiving clo-
zapine during postmarketing sucveillance; however, a causil relationship to the
drup has not been established,

Abrupt discaniinuance of clozapine (e.p.. because of leukopenin or agran-
ulocytosis) may result in recursence of psycholic symploms or behavior, in-
cluding swism, auditory hallucinations, suicide allemnpts, developmen of par-
kinsenian symploms, anxiety, insomnia, delusions, and violent behavior. It has
been suppesled thai this “rebound psychosis™ may resull, at least in part, from
clozapine-induced supersensitivily of mesolimbic dopamine receptors (see Be-
huvioral Effects in Animals under Pharmucology: Nervous System Elfects) and
that the essential feature of this phenomenen appears 1o be recurrence of pos-
ittve symptoms ol schizopbrenia. Patients wha develop rebound psychosis fol-
lowing discontinuance of clezapine may improve with initiation of other an-
tipsychotic therupy: however, clozapine should nor be reinstituted in patienis
in whom severe leukopenia/pranutocytopenia or agranulocytosis has occurred.
{See Cauwtions: Hematologic Effects.)

M Fever Fever or iransient lemperature elevations cxceeding 3R°C gen-
erally bave been reporied in 5% or more of pulients receiving clozapine, The
peak incidence of fever occurs within the first 3 weeks of therapy, usnally
between days 5-20 of tremment. Fever generally is benign and self-limtiting
and usually diminishes within a few (4-8) duys despite continued clozapine
therapy; however, it may necessilale discontinuance of the drug. Fever accn-
sionally may be associaled with an increase or decrease in leukocyte count, in
which case patiems should be evatuated for underlying infection or develop-
ment of agranulocytosis. {(See Caulions: Hematologic Effects.) [n the presence
of high fever, the possibility of neuroleptic malignant syndrome also must be
considered. (See Exirapyramidal Reactions under Cautions: Nervous System
Effecis.)

The mechanism of clozapine-induced fever (nther 1than 1ha necursing sec-
ondary o some other faclor such as infection) is not yet known. It may resubl
from the drug's pronounced antichulinergic activily {see Anlicholincrgic EFf-
fecls under Pharmacology: Nervous System Effects) or a direct cffect on the
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hypothatomic thermoreguiatory center. Clozapine-induced hyperthermia may
be a hypersensitivity reaction, a common mechunism underlying drug levers.
It has been suggestcd that decreasing the dosape of clozapine and then grud-
ually increasing il 1o the previous level may reverse the hyperthermin and nol
be uccompanied by a recurrence of clevated lemperature: however. recurrence
is possible despite such dosuge adjusiment.

@ Cardiovascular Effects Myocarditis:  Myocarditis {sometimes
{wnl) has been reporied during postmarketing surveillance in patienls receiving
clozapine. Postmarkeling surveillunce dala from 4 countries employing hem-
aiologic monitoring of ¢lozapine-trealcd patients indicwted 30 cases of myo-
carditis in 205,493 clozapine-treared US p.niema as of August 2001, .7 cuses
of myoc.m]ms in 15,600 such Canadian patients as af April 2001, 30 cascs of
myocarditis in 24,108 such Unired Kingdom puncnh as of -August 2001, and
15 cases of myocarditis in 8000 such Australiun palienis as of March 1999,
representing an incidence of approximately 5, 16, 43. and 97 cuses/100.000
paticnt-years of clozapine therapy, respectively. OF these 82 cases of myoear-
ditits identified through posimarkeling surveillance. 38% resulted in death. Al-
though the overall incidence of myocarditis in patients with schizophrenia re-
ceiving antipsychotic agents is unknown, the incidence of myocarditis or Fatal
myocardilis, respectively, in patients receiving clozapine appeurs 1o be |7-322
or 14-161 1imes greader than the incidenee in general population,

These postmarkeling surveillance data also suggest thal the ineidence of
myocarditis, including Faml myocarditis. may be highest during the Tirst month
of therapy, with 62%% of myocardilis cases occurring within the first month of
clozapine therapy, 31% of cases occurring afler the tirst month of therapy, and
the onsel unknown in 7% of cases, Therefore, the possibility of myocarditis
should be considered in patients receiving clozapine who present with unex-
plained fatigue, dyspnca, tachypneu, lever, chesl pain. palpitations. other signs
or symptoms ol heart fuilure, or ECG findings such as ST-T wave changes or
arrhythmias.

It is not known whelther cesinophilia is a reliable predictor ol inyocardilis,
However, tachycardia, which has been associated with clozapine therapy, also
may be a manifestalion of myocarditis. Therefore. 1achycardia occurring during
the first month of clozapine therapy warrants close monitoring for other man-
ifestations of myocurditis. [ myocarditis is suspected, the drug should be dis-
continued prompily. Because myocarditis recurred in 3 of 5 patients rechallen-
ged with the drug, patients whao develop myocarditis while receiving clozapine
should #er be rechallenged with the drug.

Cardiomyopathy  Cardicinyopathy has been reporlcd in US patients
irealed with clozapine al a.reporting rate of 8.9 cages/100.0(X) person-years,
whieh was similar to an cstimate ol the cardiomyeputhy incidence in the US
general populiation derived from 1he 1999 Nutional Hospital Disclurge Survey
data (9.7 eases/[00.000 person-years). Approximately 80% of clozapine-
wreated patients in whom curdiomyopathy was reported were younger than 50
yeitrs of age; the durstion ol fresiment with clumpinc prior (o cardiomyopatiy
diagnosis varied, bui exceeded 6 mombs in 63% of the reports. Dilated cardio-
myopathy wis most lrequently reported, although a large percentage of reporls
did not specily the type of cardipmyopathy. Signs and symplems supgesiive
of cardiomyopathy, particularly exertional dyspnes. fatigue, orthapne:, pir-
oxysmal nocturnal dyspnea, and peripheral edema, should alert the clinician 10
perform furiher investigations. I he dingnosis of cardiemyopathy is confirmed,
the drug sheuld he discontinued unless the benefi1 to the patiemt clearly out-
weighs 1he risk.

Thromboembolic Effects  Deep-vein thrumbesis and pulmonary em-
bolism huve been reporied in patients receiving clozapine during posimarketing
surveillanee. As of December 31, 1993, 18 cases of falal pulmonary embolisin
were reporled in palients |0-54 years of age receiving clozapine therapy. Based
on the extent of use observed in the Clozaril National Registry, the mortality
rate associaled with pulmoenary embolism was | deuh per 3450 person-years
of use; this incidence s approximately 27.3 times higher than that in the general
population. Although a causal relationship hetween clozapine and these adverse
cardiovascular effects has nol been established, she possiblity of pulmenary

embolism should be considered in patients presenting with deep-vein throm-
bosis or respiralory symplomatelogy. (See Cautions: Precaulions and Cnnlm-
indications.

Bilood Pressure Effects Hypotension and hypenension reportedly ac-
cur in less than 109 of patienis receiving Elozapine, When Ihey aceur, changes
in blood pressure, principally reductions in syslolic pressure, appear soon aller
iniliation of elozapine 1herapy and may be associated with rapid dosape in-
ercases. A decrense in arterial bivod pressure helow 90 mm Hg was reported
in 18% of male patients and 335 of female putients receiving clozupine in one
retrespective study. Hypotension may result from clozapine’s untiadrenergle
effects {sec Adrénergic ElTecls under Pharmacology: Nervous System Elfects)
and muy pose a serious risk for individunls with compromised cardiue function.
However, tolerance 10 the hypotensive effects of clozapine ofien develops with
continued therapy.

Orthostatic hypotension, with or without syncope, has been repored, pur-
ticularly during inilinl titration or rapid escalalion of clozapine dosage; how-
ever, this effect may represent a continuing risk in some patients, Rurely (ap-
proximately | ease per 3000 panems), onhostaic hypotension has been
accompanied by profourd collapse ard respirtory and/or cardiac arrest in pa-
tients receiving initial doses as low-as 12.5 mg. [ clozapine therapy is em-
poranly discontinued (i.c., lor 2 or more days), the monufacturers recommend
thay the drug be reinitialed at a lower dosage (12.5 mg once or bwiee daily). In
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some cases when collapse and cardiac und/or respiratory arrest developed dur-
ing initial therapy. benzodiazepines or othcr psychotropic agents were used
concomilunily, suggesting i possible adverse interaction between ¢lozapine and
these agents. (See Drug Inteructions: Benzodiazepines.) Although the clinical
importance of this interaction has not been fully eslablished, the manufaciurees
state that clozapine should be initiated with caution in paticnts receiving ben-
zodiazepines or other psychotropic agents, Collapse and respiratory and/or car-
diuc arrest also huve been reported in patients receiving initial therupy with
clozapine alone. The risk of onhostatic hypotension muy be reduced by initi-
ating therapy at lower dosages, followed by only gradual. modes! incrcases as
necessary. (Sce Dosage and Administration: Dosage.) In some cascs, with-
lolding the drug for 24 hours and then restasting a1 a lower dosage has been
accomplished withoul recurrence of orthostatic hypotension.

Tadfycardm Tachycardiu, which may persist throughow therapy in
some cases, reporiedly has been observed in 25% of patients receiving cloza-
pire. Patfents who experience clozapine-induced tachycardia demonsirute an
average increase in pulse rate of 1015 beats per minute (bpm); with uggressive
dosage increases, the mean increase in hean mte ranges from 20-25 bpm.
Persistent tnchycardia associated with clozapine therapy is not simply a reflex
respense to hypotension and is present in all positions monitored. Alihough
this effect may lessen once a plateau dosage level is reached, tachyenrdia may
pase a serious risk for individuals with compromised vardiae function.

ECG Effects  Some clozapine-ireated patients eaperience ECG repo-
larization chunges. including ST-segment depression, shoriening ol the PQ in-
terval, andfor Mattening. depression. or inversion of T waves. These changes
usually normualize afier discontinuance of clozapine and are similur 10 (hose
secn with other antipsychatic agenis. The clinical imporiance of these changes
currenuly is unclear, but same clinicians sugpest that they occur infrequently
und vsually qre not serious.

Other Cardiovascular Effects  In clinical trials ol clozapine, some
patients cxperienced serivus  cardiovascular events, including ischemic
changes, chest pain and angina, hypertension. myocardial infarction. nonfanl
arrhythrnias, or sudden, unexplained death. Causality assessment was difficult
because of serious preexisting curdiac discase in many of (he patients and
plausible alternative causes.

In addition, postexercise decreases in Jeft ventricular outpar, which may
indicate left vemiricular failure, Wave been reported in patients receiving the
drup. Edema. palpitation, phlebitis or thrombophlebitis, cyanosis, ventricular
prcmulun: cuinplexes, and bradycardia have been reported in less than [% of
clozapine-tredted patients, Allhqugh a causal relationship lias nol been estab-
lished, atrial or ventricular fibrillation, congestive heart failure., pericardilis, and
pericardial effusions also have been reported during posimarketing surveillance
in patients receiving the drug.

Rare instances of sudden, unexplaited death have heen reported in psy-

chintric patients, with or withoul associaled antipsychotic drug tremiment. and
the relationship between sudden death and antipsychatic drug use is unknown,
Some aulopsy results have suppested ihas clozapine-reated patients have died
from eardiac arrest and uncompensated cardine disease, or fom other couses
such as renal insulticiency or severe alcotiol abuse, A causal relationship be-
wween clozapine use and sudden death has not been established. (See Cautjons:
Geriatric Precautions.)
B Autonomic Nervous System Effects  Adverse autonomic nervous
system effecis occur in more 1han 5% ol patienis receiving clozapine. Dry
mouth occurs frequently, hut hypersalivation. an appacently paradoxical effect
considering the drug’s polent anticholinergic activily. is more common. (See
Cauwtions: GI Eflects.)

Other autonomic nervous system ellects of clozapine include hyperhidrosis,
decreased swealing, visual disturbances, nasal copgestion. and pallor. Numb-
ness. polydipsia, hot flushes (flashey), dry throat, and mydrasis have been
reporied in fess than 156 of clozapine-irealed patients.

m Hepatic Effects  Trunsicnl inerenses in liver function test resulls, in-
cluding serum aminotransferases (transaminases), LDH, and alkatine phospha-
1ase, may oceur with clozapine therapy, usually with no secompanying physical
signs or syiptoms. Clozapine-induced chanpes in liver function test resulls
may be more pronounced than those with other tricyctic antipsycholic agents.
Clozapine causes siight liver hyperplasia in rats; hyperplasia was reversible and
no histologic changes were detectable, Clozapine, occasionally causes slight
elevations of bilirubin concentration. Cholesiasis, bepatitis, and jaundice have
been reported in patiemis receiving clozapine during postmarketing surveil-
lance: however, a causal relationship to the drug has not been estahlished.
m Endocrine and Metabolic Effects  Severc hyperglycemiu, some-
limes associared with keloacidosis, hyperosmolar coma, or death. has been
reported in paticnes receiving eerlain wypical antipsychotic agems, incjuding
clozapine. While confounding facsors such as an increased backpround risk of
diabetes mellitus in patients with schizophrenia and the inereasing incidence
of diabetes mellitus in the generl population make it ditfieult to estahlish with
certanty the relationship between use olageats in this drug class and plucose
abnormulilies, epidemiclogic siudies suggest an increased risk of treatment-
emergent hyperglycemin-related adverse evenls in patients treaied with the
atypical antipsychotie agents included in the studies (e.p., clozapine, olanza-
pine. quetiapine, risperidonc}. (See Cautions: Precautions and Contraindica-
tions.}

Precise risk estimales I'or hyperglycemia-related adverse events in patients
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trealed with atypicat antipsychotics curreritly are not available. While same
evidence suggests Lhat 1he risk [or diabetes may be greater with some atypical
antipsycholics {e.g.. clozapine, olanzapine) than with others {e.g., quetiapine,
risperidone) in the class, available data are conilicting and insufficient to pro-
vide reliuble estimates of relative risk assoeiated with use of the varions atypical
antipsychotics.

Clozapine causes only a brief, transicnt elevation of prolactin conceniration.
{See Pharmucology: Neuroendocrine Effects.) Because the drug’s effects on
prolactin are only minor, prolactin-dependent effects such as galactorrhea and
amenortheu usually are not associated with clozapine therapy. Brenst pain or
discomfort has been reported in less than 15 of clozapine-treated patients,

Clozapine may cause increased appetite, polyphagia, and weight gain in a
substantial proporlion (approximately one-third} of patienls. Some clmicians
suggest that the polential for weight gain with clozapine 1herapy may be similar
1o that with other antipsychotic therapy; others siate thae they have observed
greater weight gain wilh clozapine in some palients. In the 2-year InterSePT
trial, weight gain repontedly occurred in 31% of patients receiving clozapine
compared with 36% of those receiving olanzapine, Some clozaping-treated pa-
Lienls reporiedly have gained up to | kg weekly for 6 weeks. Weight pain may
result from the drug's serotonergic-, histaminergic-, and adrenergic-blocking
properties. Weighl poin has been reported to be a problem for some patients
during long-term therapy with clozapine and may be a major cause of ontpatient
noncompliance. Some clinicians suggest using exercise and active measures
(e.g., dietary counseling) to control dielary intake in clozapiné-Lrented patients,

Hypcruru.cmm, hyponatremia, weigit loss, and décreused serum choles-
lerol conceniralions also have been reported in patients receiving clozupine,
alihough a causal refutionship Lo the drug has not been established. In addition,
hypercholesierolemia and hypennglycendemla have been reporied very rarely
during poalmarkm.l:ng expericnce with the drug.

Small decreuses in protein-bound iodine or thyroxine concentrations have
heen reported in some patients receiving clozapine, bur these vilues remained
within normal limits.

® Gl Effects Increased salivation may occur in approximately one-third
of putients receiving clozapine; in some studies, hyperselivation was reponcd
in up to 75-85% of clozapine-ireated patients. In the InterSePT wial, increased
salivation repostedly occurred in 48% of patients receiving clozapine compared
with 6% of those receiving olanzapine. Salivation inay be profuse, very fluid,
and particularly troublesome during sleep because ol decreased swallowing.
Since clozapine exhibits inirinsic anticholinergic properties, hypersalivation is
an unexpecled paradoxienl effect. A muscle-relaxant effect of the drug may
contribule 1o hypersalivation, but the cause has not been [ully elucidated. Dif-
ficulty in swallowing has been reporied in a few clozapine-treated patients, and
il has been suppgesied that the drug may cause esophageal dysfunction, which
may contribute Lo or exacerbate the nocturnal hypersalivation associated with
clozapine therapy. Some clozapine-trealed patients develop lolerance (o in-
creased salivalion within a few weeks, Occastonally, hypersalivalion may be
ameliorated by reduciion of clnzapine dosage or cauiious use of a peripherally
acling anticholinergic drug; however, some clinicians generally udvise against
the use of anticholinergic therapy for (his adverse effect because of possible
potentiation of clozapine’s anticholinergic activity.

" Otber GI effeets associated with clozapine therapy include constipation,
diarrhea, nausea and vomiting, dyspepsia or heartbum, abdominal discomfort,
and anorexia; sorne ol Lhese effects have been reported in more then 5% of
patienls. Conqlipation nausea, vomiting, and dyspepsia reportedly occurred in
14-25% of patients receiving clozapine in 1he InterSePT trial compared with
B-10% of 1hose receiving olanzapine. Although some clinicians advocate the
use of metoclopramide {c.., in doses less than 30 mg daily) for the wreatment
of clozapine-induced nausea, nther clinicians sugpest that metoclopramide or
other depamine antagonists 0ol be used or be used with exireme caution [or
the treatment of clozapine-induced nausen because of their potenlial for causing
parkinsonian manifestations and tardive dyskinesia:

Abdominal distention, gastroenterilis, reclal bleeding, nervods sitomach, ab-
normul stools, hemuatemcsis, gastric ulcer, bitler taste, and eructation have been
reported in [ess than 1% of patients receiving clozapine. Although a causal
relationship Ie the drug has not been esinblished, salivary gland swelling and
parulytic ileus also have been reported in paticnts receiving clozapine.

m Genitourinary Effects  Genitourinary effects reported with clozapine
therapy include polyuria, incontinence, urinury urgency or frequency, urinary
relertion, or other urinary ubnormalities; enuresis; impotence; abnormal ejac-
ulation; dysmenerrhen; and vaginal itch or infection. Priapism and acule inler-
stitial nephrilis also have been reported with clozapine therapy, although a
causal relationship lo the drug has not been established.

® Respiratory Effects Clozapine-induced respiratory effects include
throat discomfort, dyspnen or shoriness of breath, coughing, pneumonia or
pneumnonia-like symploms, rhinorrhea, hyperventilation, wheezing, bronchitis,
laryngilis, and sneczing. Although a causal relationship 1o the drug has nol
been esiablished, aspiration and pleural effusion nlso have been reported with
clozapine therapy during postmarketing surveillance.

Respiratory depression or failure, including arrest requiring resuscitation,
alse has been reported in patients receiving clozapine, usually at initiation of
therapy and particularly in patients receiving concomitant benzodiazcpine ther-
apy or in those wide a history of rccent*benzodiazepine use. Some evidence
indicale% that the incidence of respiratory arrest and vascular collapse is about
1-2%a of palients receiving clezapine concomitantly with a benzoediazepine.
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For additional precautienary information about Lhis polential effect, see Ben-
zodiazepines under Drug Interactions: CNS Depressants.

B Dermatologic and Sensitivity Reactions  Rash has been reporied
in 2% of palients receiving clozapine. Pruritus, eczema, erylhema, bruising,
dermatitis, petechine, and unicaria have occurred in less than 156 of patients.

Hypersensitivity reactions, including pholosensitivity, vasculitis, eryihems
multiforme, and Stevens-Johnson syndrome, have been reported with clozapine
during postmarketing surveillance; however, a causal relalionship to the drug
has not been established.

m Musculoskeletal Effects  Adverse musculoskelelal effects reporied
in 1% of clozapine-lreated patiems inclpde muscular weakness {myasthenic
syndrome}; back, neck, und leg pain; and muscle ache or spasm. Muscle Lwitch-
ing and joint pain have been reported less frequently. Rhabdomyolysis has been
reported with elozapine'during postmarkeling surveillance; however, a causal
relationship 10 the drug has not been esiablished.

m Other Adverse Effects  Numb or sore 1ongue, chills {with or withouat
fever), malaise, ear or eyelid disorder, ocular hyperemia, epistaxis, and nys-
tagmus have been reported in 156 or less of palienis receiving clozapine. Peri-
orbital edema and narrow angle glaucoma also lave been reported in clozapine-
trealed patients. although a causal relationship o the drug has not been
established.

m Precautions and Contraindications  Clozapine shares many of the
Loxic potentials of other antipsycholic agents {e.g.. phenothiazincs), and the
usual precautions associsted with therapy with these agents should be observed.
(See.Coutjons, in the Phenothiazines Genernl Statement 28:16.08.24.)

‘Sedative Effects Because of initial sedative effects of the drug, pa-
tients should be cautioned that clozapine may impuir their ability to perform
aclivities requiring menlal 'alertness or physical coordination (e.g., operating
machinery, driving a motor vehicle), cspeeialty during the first few doys of
therapy. The recomnendution for gradual dosage escalution should be closely
followed. (See Dosage and Adminisiraiion.)

Febrile Reactions  Durifg clozapine therapy, patients also may ex-
perience Lransient lemperature elevations exceeding 38°C, with the peak inci-
dence within the first 3 weeks of therapy. (See Caulions: Fever.) While this
fever generally is benign and sélf-limiting, il ay necessitate discontinuance
of therapy. Occusionally, there may be an associated increase or decrease in
leukocyle count and patients with fever should be carefully monitored to rule
oul the possibility of infection or the development of agranulocylosis: In Lhe
presence of high fever, the possibility of néuroléplic malignant syndrome also
miist be considered. (See Exlrapyrnmidal Reaclions under Cautions: Nervous
System Effecls.)

Anticholinergic Effects and Paralytic lleus  Clinical expericnce
with clozapine in palienls wilh concomitant sysiemic diseases'is limiled. How-
ever, cluzupme has potent anuchohm,rgu, activity and should therefore be nsed
wilh caution in individuals whose conditien may be ngg__ra\.dled by anticholin-
ergic effects {e.g., patients with prosldllc hyperplasia, urinary retention, angle-
closure [obstruclwe narrow-angle] glduuum.l) Clozapine therapy has been as-
soeialed with varying degrees of impairment of intestinal peristalsis, ranging
from cnnsllpuuon to inteslinal abstruction, fecal impaction, and paralytic ileus,
that rarcly have been fatul. The manufacturers stale that conslipation may be
treated ‘initially by maimaining adequate hydration and by using bulk-forming
laxatives. Consuliation with a gastroenlerclogisl inay be necessary in more
severe cases. Clozapine is contrnindicuted in patients with-paralytic ileus.

Hepatic Dysfunction ~ Becansc Lhere have been reports of hepalie dys-
function, including hepaluls in patients rceelvmg ClOdelﬂL‘ the drug should
be vsed with caution in patients with preexisting liver diséase, Liver function
tesls should be perforined immediately in patients who develop nuusea, vom-
iling, andfor anorexia during clozapine (herapy. The manulacturers state that
clozuplne therapy should be discontinued in patients with marked elevations
in serum urhinotransferase concentrations of in those presenting willt manilés-
wations of jaundice.

Individuals with Phenylketonuria  Individuals with phenylketo-
nuria (i.e., homozygous penetic deficiency of phenylalanine hydroxylase} and
other individupls who must restrict their intake .ol phenylalanine should be
warned Lhat c'lozapine 25-or IUO-mg orally disintegrating Lablets contain as-
partame, which is metabolized in the GI tract lo provide about 1.74 or 6.96 mg
of phenylalanine, respectively, Fullowmg oral administrjon,

Hyperglycemia and Diabetes Mellitus Because severe hypergly-
cemin, sometimes associated with ketoacidesis, hyperosmolur coma, or death,
hos been reporied in patients receiving certain atypical antipsychoiic agents,
including clozapine, the manufacturers state (hat palients with preexisting di-
abetes mellitus in whom therapy with an piypical antipsycholic is initiated
should be closely monitored for worsening of glucose.conirol; those with risk
factors [or diabeles {c.g., obesity, family history of diabetes) should undergo
Fasting blood. glucose testing upon therapy initiation and periodically through-
oul treatnent, Any patient who develops manifcstations of hyperglycemia (e.g.,
polydipsia, polyphagia, polyuria, weakness) during ireatment with an atypieal
antipsychotic should undergo fasting blood glucose tesling. In some cases,
patients who developed hyperglycemia while receiving an atypical antipsy-
cholic have required continuance of antidiabetie treatment despite discontinu-
ance of the suspect drug; in other cases -hyperglycemia resolved with discon-
tinuance of (he anlipsychotic.
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Various.experts have developed additional recommendations for the man-
agemnent of diabetes risks in patients receiving alypicul unlipsychoties; these
include initiul screening measures and repular monitoring (e.g., determination
ol dinbetes risk faclors; BMI determination using weight and height: waist
cireumference: blood pressure; fasiing:blood glucose; hemoglobin A, {FbA | ];
fasting lipid profile). as well as provision ol patient education and relerral 10
clinicians experienced in the ireatmens of diabetes. when appropriale. Although
some clinicians stale that a switch Irom one atypicai antipsychotic agent (o
another that has not heen associnted with suhstantial weight gain or digbetes
should he considered in patients who experience weight gain {equal Lo or ex-
ceeding 54 of baseline body weight) or develop worsening plveemiu or dys-
lipidemia at any time during therapy, soch recommendations are conroversial
because differences in risk of developing diuhetes associuted with use of the
different atypical antipsychotics remain 10 be fully essablished. Many clinicians
consider antipsychotic efficacy lhe most important factor when making trear-
ment decisions and sugpest thm deirimenial effects of switching (rom o bene-
ficial trentment regimen also should be considered in addition to any potential
lor exacerbution or development of medical conditions (e.g., diabetes). Deci-
sions to aller drug therapy should be made on an individun] basis, weighing
the potential risks and benefits of the particular drug in each patient.

Cardievascular Effects  Clozapine should be used with caution in
patients with cardiovascular and/or pulmoenary disease because the drug may
cilse tachycardia, hypotension, and cardiac andfor respiralory arrest, In sueh
patients. the recommendation for gradual dosage tiration following a Jow initial
dose should be observed carefully. {See Dosape and Adminisiraiion: Dosage.)

Analyses of postmarketing surveillance data suggest that clozapine is as-
sociated with an increased risk of polendally fatal myocarditis, purtu.ul.n‘iy
during the first momb of therapy. Immediale discontinuance of the drug is
recommended in cases of suspected myocardilis. (See Myocarditis under Cau-
tions: C.l.rdlm.mul.lr Ellects.)

Fatal pulmonary embolisin has been reported w11h Llouxpmc therapy. The
possibilily of pulmonary embolism should be considered in patients presenting
with deep-vein thrombuosis, acule dyspnea, chest pain, or olher respiratory signs
and symptoms.

Becuause cardiomyopathy has heen reperted in patients treated with ¢loza-
pine. signs and symptoms suggestive of cardiomyopathy, punicularly exer-
tional dyspnea, fatigue, orthopnea, paroxysmitl nocluemal dyspnea, and periph-
eral cdema, should alert the clinician 10 perform further investigations. I the
diagnosis of Lardmmyop‘uhy is confirmed, the drug should be dl'\(.(]llll[‘lllcd
unless the benefit 1o the patient clenrly oulweighs the risk.

Qrihostatic hypotension with and without syncope can occur with clozapine
therapy and nay represent a continuing nisk in some patients. Onhostatic hy-
polcnsinn 15 more likely to oceur during initial titration of the drug in ussovi-
ation with rapid dose escalation, bul may even oceur with the first dose ot
clozapine déses as low as 12.5 me. Rarely, severe hypolcnﬂmn or orthostaric
collapse can be prolound and be accompanied by respiratory and/or cardiac
arrest. Such adverse cardiovascular effects hirve oceurred during initiat treat-
ment with the drug alone or in cormbination with benzodiszepines or other
psy(.holropu. apents. (See Drug Interactions: CNS Depressants.) Tempornry
reduction in dose or imerruption of clozapine therapy may be reguired. Severe
lrypotensive cffects also may be ulleviated with standard mcasures (e.g.. 1Y
Auids, placing patient in Trendelenburg’s position) and, il required, by the
administration 'of norepinephrine or phenylephrine; epinephirine should aor be
used since a further 'lowering of hlood pressure may occur. (See Drug Inter-
uctipns: Hypotensive Agenis.} Patients should be informed of the risk ol or-
thostatic hypotension associsted with use of clozapine, especially durning the
period of initial dosage titration. In addition, if clozapine therapy hus been
discontinued for more than 2 days, patients should be advised 1o conlact their
clinician for dosing instructions. (See Reiniliation of Therupy under Dosage:
Psychotic Disorders, in Dosage and Administration.)

Seizures  Clozapine is contraindicated in patients with'uncontrolled sci-
zure disorders.

Generalized tonic-clonic (grand mal) seizures have oceurred in paticnts
receiving clozapine, particularly in patienis recciving high dosages (greater
than 600 mp daily) and/or in shom plasma clozapine concentrations were
clevated. (See Seizures uader Caulions: Nervous System Effects.) Clozapine
should be ndministered with extreme c¢aulion to pitients having & history of
seizure disorder or other factoss possibly predisposing 10 seizure (e.g., abnor-
mal EEG without a history of epilepsy. preexisting CNS patholoegy, history of
clectroconvulsive therapy.or of perinalal or birth difficullies, lamily history of
seizure or febrile convulsion). Because of the substantial risk of seizures as-
socialed with clozapine use, patients should be advised net fo engage in any
uctivisy where sudden loss of conseiousness could cause serious risk to them-
selves or others (c.g., opcrating heavy machinery, driving an automobile, swim-
ming, elimbing). In addition, the manufaciurers recommend that-peneral an-
esthesia be adminisiered with caution tn patients reeeiving clozapine therapy
because of this and other adverse CNS effects associared with the drug. An
dl'lethSIOlOngl should be consulted regarding continuation of clozaping ther-
apy in palienls undergoing surgery involving gencral anesthesia.

Hematotoxicity  Because ol the substantial risk ol ugranulocytosis, a
poientially lifc-1hrealening adverse evenl, clozapine therapy should be reserved
for use in he tremiment of severely ill schizophrenic patients who fail 1o respond
1o adequater courses of standardd antipsychotic therapy or for suicide risk re-
duction in patients with schizophrenia or schizoaffeclive disorder who .are
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judped 10 be at risk for recurrent-suicidal behuvior. Patients should be wamed
of.this risk and inforined that clozapine is avoilable only through distribution
systems tha ensure baseline and periedic monitoring of leukoeyle counts ac:
cording to u prescribed schedule prier to delivery of the next supply of medi-
cation, {Sec Cuutions: Hematologic Effecls.) In addition, puienis should be
ndvised to report immedialely the development of lethargy, malaise, wenkness,
fever, sure throal, mucous membrane ulcemlion, or uny other potential ‘mani-
festation of infection. Particelar attention should be puid 10 any flu-like symp-
toins or other complaints that might suggest inlection. Patients who develop
agrannlocylosis or severe leukopenin/granulocytopenin (Jeukoeyle less than
2000/mmand ANC less than [000/mm?*) while receiving clozapine shouid not
be rechullenged with the drug. Although it is not known whether the risk of
agranulocytosis is increased, clozapine generully should e avoided or used
with caution in patients wilh a history of agranuloeytosis inducedd by other
drugs.

Clozapine is coniraindicated in patients with myeloproliferative disorders.
preexisting bone marrow depression, or a history of clozapine-induced agran-
ulocytosis or severe granulocytopenia. The drug also is contraindicated in pa-
tients receiving other agents that may cause agranulocylosis or suppress bone
marrow function and in 1hose with severe CNS depression or comatose stales
from any cause. Although the manufaciurers do ot mention it as a specific
contraindication 1o clozapine therapy, the American Psychiatrie Association
recommends 1hat clozapine therapy be uvoided in schizophrenic patients who
are unable or unwilling 10 comnply with the close moniloring that is necessary
to deiect possible udverse hematologic effects associaled with the drug.

Other Precautions and Contraindications  Clozapine is conirain-
dicated in patients with a history of hypersensitivity o the dmg or any ingre-
dienr in the formulation.

W Pediatric Precautions  Safely und efficacy of clozapine in children
and adolescents younger than 16 yeirs of age hive not been established. How-
ever, clozapine has been used in a limiled number of children and adolescents
wilh treatimeni-refractory schiznphrcni:l (see Pudiatric Considerations under
Psychotic Disorders: Schuuphrcnm. in Uses) and resulis of at least one ran-
domized, double-blind clinical study indicute that adverse hcmalolnglc effects
were @ major concemn [or ehildren and adolescents receiv mg clozapinet. Al-
thouph no cases ol ngranulocylosis occurred in this study! 245 of these children
and adolescents experienced mild' 1o moderate neutropenia during 2 years of
follow-up;compared with an estimated cumulative risk of 1.5-2% of devel-
oping oeufropenia in adults. The precise mechanism by which clozapine in-
duces agranuloeyiosis is.not known. but a higher concentration ol the mesab-
olitc norclozapine, which has becn, ussecinted wilb hematopoictic toxicily .in
children and adolescents recciving clozapine, las been sugpested as o possible
renson for the increased risk in this age group.

In addition 1o adverse hemmologic effects, clinically imporiant seizure ac-
tivily (e.g., epileptiform spikes, myoclonus, tonic-clonic seizures) also has been
reporied in.children and adolescents with no_previous history of cpilepsy who
received clozapine. In some cases, EEG abnormalities were associsted with
clinical deteriorption (i.c.. increased apgression,. psychosis, irrilability). Be-
cause some children and adolescents responded behavierally to reduced dos-
spes of elozapine and 1he addition of an anticonvulsant (e.p., valproate), it has
ticen suggested that the EEG may he a sensitive indicaior of L!nmplm Loxicily
in children as well as in adulis.

® Gerintric Precautions  Clinieal studies of clozapine did not include
sulTicient numbers of patients 63 years of age and older to determine whelher
geriatric patients respond differently than younger patieats. Because geratrie
patients may be a1 increased risk lor cenain cardiovascular (c.g.. orthostarie
hypolcnsmn lachycardis) and anticholinergic effects of the drug (e.g., consti-
palion, ‘iirinary retention in the presence of prosiatic hypertrophy), clozapine
should be used cautiously in ihis ape group. In addition, geriutric paticnis gen-
crally are more sehsitive than younger patients to drugs that affect the CNS;
data [roin elinical studies indicaé that 1he incidence of rirdive dyskinesia ap-
pears ‘Lo be highest among geriatric patients, especialty women. In general,
dosage should be vitrmed carcfully in geriatric patients, usunlly initiating ther-
apy al the low end of the dosage range; the greater [requency of decreased
hepatic, renal, andfor cardine.function and ol eoncomitant discase und drug
lherapy observed-in the elderly atso should be considered.

Geriatric patients witli.dementin-related psychosis trented with atypical an-
tipsychotie drugs appear to be at an increased risk of death compured with thal
among patients receiving placcbo. Analyses of 17 placebo-controlled wrials (av-
erage duration of 10 weeks) revealed an approximate 1.6- to 1.7- fold increase
in mortality among geriatric paticnts receiving atypical untipsychotic drugs
ti.e., aripiprazole, olanzapine, guetinpine. risperidone) compared with that in
patients reeeiving placeho. Over the course of a wypical 10-week controlled
trial, the rate of death in dreg-treated patients was about 4.5 compared with
i rate of uboul 2.6% in the placebo group. Although the causcs of death were
varied. most of the deaths appeared w be either cardiovaseular (e.g., hear
lailare, sudden death) or infectious (e.g.. pneurnonia) in natare. Clozapine is
not approved for the tremment of dementia-relived psychuosis,

® Mulagenicity and Carcinogenicity. - Clozapine did not exhibil car-
cinogenic polentiat in long-term studies in mice and rats ‘Teceiving dosages
approximately 7 times {on a mg/kg basis) the usual human dosage. Clozapine
also did not exhibil genotoxicor mutagenic e[fects when assayed in appropriate
bacterial and mammalian iests.
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m Pregnancy, Fertility, and Lactation . Reproduction studies in rals
and rabbits using clozapine dosages approximately-2—4 times the usual human
dosage have'not revealed evidence .of harm to the fetus. There are no adequaie
and controlled studies 16 dote using clozapine in pregnant women, and the drug
should be used during pregnancy only when clearly needed. Patients receiving
clozapine should notify their physician if they beeome or plan to become preg-
nant during therapy. '

Reproduction studies in rdls and rabbits using clozapine dosages approxi-
mately 2-4 rimes the.usual human dosage have not revealed impaired fenilicy.

Studies 'in animals suggest that clozapine may be distributed into milk.
Because of the polential for serious adverse reactions to clezapine in nursing
infanls, a decision should be made whether to discontinue nursing or the drug,
taking nto-account the imponance of the drug to the woman.

Drug lnteracfions

The manufacturers state that the potential risks of using clozapine in com-
bination with other drugs have nol been evaluated systematically. However,
clinical experience and/or theorelical considerations indicale that cenain po-
lential drug interaetions exist,

N Myeclosuppressive  Agents  The meehanism of elozapine-indueed
agranulocytosis is unknown; however, the possibilily that causative factors.may
interacl synergistically fo increase the risk and/or-severity of bone marrow
suppression warrants consideration. (Sce Cautions: Hemutologic Effects.)
Therelore;-clozapine should not be used with-other agents having o well-known
polential te suppress bone marrow function. That clozapine may be directly
myelotoxic has been suggested by in vitro study of ihe serum and bone marrow
of a patient who dicd during multidrug therapy that mcluded. clozapine and
carbamagzepine.

m Drugs Affecting the Seizure Threshold  Clozapine may lower the
seizure threshold and has caused seizures in some patients (see Scizures under
Cautions: Nervous Syslem Effects); therefore, cancomitant therapy with other
agents that lower the seizure threshold generally, should be avoided if possihle,
If such combined |herapy, is required, caution should,be exercised {e.g., using
lew initial dosages of clozapine with slow upward titvation) and the possible
need for anticonvulsant,therapy considered.

m CNS Depressants Benzediazepines Severe hypotension (in-
cluding absence of measurable blood pressure), respiralory or cardiac arrest,
and lgss of consciousness have'been reported in several patienls who received
clozapine concomitantly with or fellowing benzodiazepine (i.e., fAlurazeparmi,
lorazepam, diazepam} therapy. Such effects occurred following administration
of12.5-150 mg of clozoping concurrently with or within 24 hours of the ben-
zodiazepine, bul palenls generally havc rccovered within a few minutes (o
hours, uswally sponluneously; the -reaclions usually developed on the first or
second-dny: of clezapine therapy: Although a cuusal relationship has not defi-
nilely been established and such effeels nlso have been-observed in’clozapine-
treated patients who were not reeeiving a benzodiazepine concomilantly'(see
Cautions: Cardievascular Effects), death resuliing from respiratory arrcst re-
portedly hias occurred in at least one patient receiving clozapine concomitanily
with ‘a benzodiazepine. An increased incidence of dizziness and sedation and
grealeriinereases in liver cnzyme lest resulls also have been reported with this
drug combination.

The manufacturers of elozapipe recommend caution when the drug.is ini-
Linled in patients recetving benzodiazepine therapy. However, some clinicinns
advise that, pending further accumulation of data, greater preeaution should be
exercised. These elinicians recommend that sipce initial titration of clozapine
mily cause Tespiralory arrest requiring resuscitation, which may be potentiated
by recent henzodiazepine therapy, these later drups should be discontinucd for
at least | week prior to iniliating clozapine Lherapy, In addition, these clinicians
reeommend thal clozapine therapy be initiated in a seiting where faciliries for
resuscilation are immediatefy available for the firs| few hours afler administra-
tion of the first dose. Other clinicians, however, slate that institutional initiation
of clozapine therapy may ,nol be neeessary or practical, :wthough they rccom-
mend slow and cautious initiation of the drug a1 low dosages.

Other CNS Depressants  Clozapine- may be additive with, or may
potentiate the action.of, other CNS .depressants such as opiates or other anal-
gesics, barbilurates or other sedative/hypnotics, general anesthetics, or alcohol.
When clozapine is-used.concomitamly with other CNS-depressant drugs, cau-
tion should be-exercised o avoid excessive sedation.

® Other CNS-active Agents  Although o causal relationship has not
been established. at least ane death has been reported with concomitant clo-
zapine and haloperidol lherapy A 31-year-uld woman with schizophrenia de-
veloped respiratory arrest, became comatose, and died 4 days alier receiving
10 mg of haloperidol ‘oraily and a single 100-mg dose of clozaping IM. The
patient had becn maintained on oral clozapine 200 mg daily for 2 years and
alse had rccclved smullcr doses ol haloperidol concomitantly with clozapine
therapy without upusuil adverse effect.

Neuroleptic malignanl syndrome has been reporied rarely with c[ozapme
therapy. dlene and'during concomitant therapy with clozapine and carbarriaze-
pine, lithium, or-other CNS-uctive agents. (See Extrapyramidal Reactions under
Cautions: Nervous System ElTects.)

Concomilant use of clozapine and lithium may also increase the risk of
seizures.
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Orthoslalic hypolension, sometimes accompanied by profound collapse and
respiratory andfor:cardiac arrest, has been reported rarely with clozapine ther-
apy alone and during concomtilant therapy with other psychorropic apents. Al-
though the clinical importance of his interaction'has not been fully established,
the munufacturers of clozapine slate: that the drug should.be initiated with
caulion in putients receiving other psychotropic agents.

® Drugs Undergoing Hepatic Metabolism or Affecting Hepatic
Microsomal Enzymes  Clozapine is a subsirate for many cylochronie P-
450 (CYP) isoenzymes, in particular 1A2, 2D6, and 3A4. The risk of metabolic
inleractions caused by an eflect on an individual isoform is (herefore mini-
mized. However, concomitant use of clozapine with drugs that inhibit the CYP
enzyine syslem {e.g., caffeine, cimetidine, erythromycin, quinidine, certain an-
tidepressants, phenothiazines, type [C antiarrhythmics [e.g.. propafenone. fle-
cainide, encainide]) may resultin mCreased plasma concentratiens of clozapine.

Conversely, concomitant use of clozapme with drupgs that induce the CYP
enzyme syslem (e.g., carbamazepine, nicoling, pheriyioin, rifampin) may result
in decreased plasma concentrations of clozapine. Caution should be observed
if clozapine is nsed concomilantly with these drugs. Dosage adjustments of
clozapine sndfor other drigs may be necessary in patients receiving concom-
ilant therupy with drugs that inhibit or induce the CYP enzyme system.

Plienytoin  Substantial reductions in plasma clozapine eoncentrations
and exaeerbation of psychosis have been reported in patients reeeiving eon-
comitant therupy with clozapine and phenyloin, and an increase in clozapine
dosage may he requiréd (o reestablish antipsychotic effleaey in patients receiv-
ing such combined iherapy. In 2 patients stabilized for 1-2 weeks on a given
dov;.lge ofclozapme addition of phenytom for prevention of clozapine- mduccd
scizures resulted in a §5-85% decrease in sieady-gtate plasma clozapine con-
centrations. Control of psychotic manifestations was reghined in both patients
by graduully increasing clozapine dosage. Akhough the mechanism of this
potential inleraetion has not bcen established, it has been suggested that phen-
yloin may increase clozapine melabolism via stimulation of the hepatic cylo-
chrome P-430 {microsomal) enzyine system and/or displacement of elozapine
from protein binding sites, or that phenytoin may decrease absorption of elo-
zapine from the GI tract, Pendmg further study, clozapine-treated patients in
whom phenylmn therapy is ‘initiated should bé monitored c.arefully for rce-
mergence OF psychotic manifesiations and clozapine dosage adjusted aceord-
ingly.

Carbamazepine  Concomitint use of elozapine and carbamazepine hus
becn shown Lo decrease clozdp:ne concenlrations by about 40-50%. In addilion,
neuroleplic malignant syndrame has been reported rlirely with clozapine 1her-
apy alone and during coneomilant therapy with carbamazepine. (Sce Extra-
pyramlddl Reactions under Cautions; Nervous, Sysiem Effecis.) Therefore, the
manufaciurers of clozapine state that concomilant use of these agents penerally
is not rccnmmended However, il clozapine and carbamazepine are used con-
comllamly. it should be considered that disconlinuance of carbamazepine may
result’in lncrcuued plasma concenlrations of clozapme

Selectwe Serotonin- reuptake Inhibitors Concomuam use of clo-

zapine with certain selective serolonin- rcupmkt. inhibitory (SSRI:). 1nclud1ng
citalopram,. fuoxetine, fluvoxamine, paroxeting, and seniraline, can increase
plasma concentrations ol ¢lozapine and cnhance clozapine's pharmacologic
cffects secondary ‘o suspected inhibition .of clozapine mertabolism by SSRIs.
Modesl (less than |wofold) clevations in plasma,clozapine congenlrations have
heen ‘reponed in paticnts rccelvmg clozapine concomitantly with certain SSRFs
(i.c., fluoxeline, paroxetine, sertralire), dllhough substantial ([hreefold) in-
creases in trpugh plasma clozapine congentrations have aceurred in patients
receiving concomilant therapy with C]DZ‘I’JH’IE and fluvoxamine. The manulac-
turers of clozapine state that caution should be exercised and. pullems should
be clogely monitored when clozaping is used in patients receiving SSRIs, and
o reduction in clozapine dosage should be considered.
® Drugs with Anticholinergic Activity Clozapine has potent anti-
cholinergic effects and may potentiale the aclions of other drugs possessing
such activity {e.g., anlimuscarinics),
B Hypotensive Agents Clozapine may be additive wilh or polentiate
the actions of hypotensive agents. In addition, the administration of epinephrine
shoutd be avoided in the wreaiment of clozapine-indueed hypotension because
of a possible reversal of epinephrine’s vasopressor effecls and subscquent fur-
ther.lowering of blood pressure.

® Smoking - Seme evidence indicatcs thai ciparelle smoking may sub-
stantially reduce plasma clozdpine concentralions. Limited dala indicate that
average plasimu clozZapine concentrations following a'given dose in smokers
average 60-82%of those in nonsmokers, Changes in liver enzyme activity and/
or the GI tract induced by- ficotine or other subskinces present in cigarclic
smoke may explain these reduced concentrations. These efTects should becon-
sidcred when adjusting clozapinc dosage in patients who smoke cigareiies.

Acute Toxicity , B ‘

m Pathogenesis  Acute toxicity studies in animals revealed that the LDys
for clozapine adminisiéréd orally, 1V, or intraperitoncally dre approximatety
145-325, 58-61, and 90 mg/kg, respectively.

Although'the acute lethal dose of clozapine in humans rematns 10'be es-
tablished, fatal overdoses with the drug generally have been associated with
doses exceeding 2.5 g, However, there also have been reports of partients sur-
viving overdoses that subswantially exceeded 4 g of the-drug.
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m Manifestations  In gencrul, overdosage of clozapine may be expected
10 produce effects that arc extensions of pharmacologic- and adverse effects,
The most commonly repored signs and symploms of clozapine overdosage
have been aliered states of conscivusness and CNS depression (e.g., drowsi-
ness, delirium, comait), echycardia, cardiac arrhythmias, hypolension, réspira-
lory depression or failure, aspiration. pneumonin, and hypersalivation. Seizures
have occurred with overdosage in some patients, {See Seizures under Cautions:
Nervous System Effects.)

A 24-year-old woman who ingested 2 g in excess of her prescribed daily
dosage (i.e., toral ingestion approximately 3 g within a 24-hour period) had a
tonic-clonie (grand mn!) seizure: her plasma clozapine eoncentration | hour
afler the seizure (1313 ng/mL) was 500 ng/mL higher than usual, but she
recovered uneventfully, In o $0-yeur-old woman who ingested 1 g of clozapine,
the only manifesiations were confusion and hallucinations lasting about 48
hours. A 26-year-old man who ingested approximately 3 g of clozapine became
drowsy. agitaed, and disoriented; he also had visuat hallucinations, dysarthria,
tachycardia, and hypersalivation, The patient was treated with pasiric lavape
and also received dinzepiun, digitalis, and amti-infeclives, but continued 1o ex-
hihil manilestations of severe central anticholinergic toxicity. Adminisiration
of physostigmine salicylate 2 mp by slow I'V injection resulted in improvement
in the patient's mental status within minutes: however, symptoms recurred after
approximately 1 hour. Symptoms finally remitted 18-24 hours later with no
further treatment. '

® Treatment Treatmem of clozapine overdosage pencrally requires
symptomatic and supportive care, including monitoring of cardiac and vital
signs, There is no specific antidote for the management of clozapine overdos-
age.

The manuluclurers recommend establishing and maintaining an airway and
ensuring adeyuate ventilation and oxygenalion. Activated charcoal, which may
be used with sorbitol, may be as or more effective than emesis or gastric [avape
und should be considered in the ureaimemnt of clozapine overdosage. Electrolyie
and acid-base balance should be monhiered and adjusted accordingly. Perito-
neal dialysis or hemodialysis is of limited value in the treaiment of clozapine
overdosage because the drug is almost totally bound to serum protein. Forced
diuresis, hemoperfusion, and exchange wansfusion also are uniikely to be of
benefil, While physostigmine salicylate may be useful as ndjunctive treatment
il severe anticholinergie loxicily is present, the drug should #or be used rou-
tinely because of its potential adverse elfects.

Epincplirine should ner be used for treating clozapine-induced hypotension,
since clozapine can reverse epinephirine’s vasopressor €ffects and cause a fur-
ther lowering of blood pressure. Because ol potential addilive andcholinergic
eflecis, quinidine or procainamide should be avoided when treating ¢lozapine-
induced arrhythmias. Surveillance of the patient should be continued for scveral
days Jollowing overdosage because of the risk of delayed effects. In munaging
clozapine overdosage, the clinician should consider thic possibitily of multiple
drug involvement. '

Chronic Toxicity

Physical and/or psychological dependence have nol been reponed in pa-
tients recciving clozapine.

Chronic 10xXicity studies in mice, rats, dogs, and monkeys have revealed no
speeific organ toxicity. Aller 1 year of treatment with clozapine, a brown dis-
coloration caused by increased lipopigment wig observed.in various organs in
rats; this change normally appears with increasing age. Disenloration was noted
in the thyroid, brain, liver, kidney, hear, spleen, and skeletal musele of rats,
but such inereased pigmentation wis not associated with deleterious changes.
The liver Wlid show slight, dose-dependent ehanges, including eentrolobular
vacuolation, hepalocyte swelling, nnd increased weight.

Pharmacology

Clozapine is i dibenzodiazepine-derivative untipsyehotic agent. While clo-
zapine shares some of the pharmaeologic aclions of other anlipsyehotic agents,
the drug has been described us an atypical or second-generntion antipsycholic
ggent since many of its CNS effects differ from-those of typical agents (e.g.,
butyrophenancs, phenothinzines). ln fuet, these apparent differenees in uctions
on neostristal dopaminergic receptors.have led some investigators te gquestion
the imponance of the dopaminergic system in medialing the therapeutic effects
of neuroleptic drugs. The exaet mechanism of antipsychotic action of clozapine
has not been fully elucidated but appears to be more complex thon thal of
cornventional (lypical) antipsycholie agenis.and muy involve serotenergic, ad-
renergic, and cholinergic newrorransmiller systems in addition 1o more selec-
tive, regionally specilic effects on the mnesolimbic dopaminergie system. Be-
cause of differences in the neurologic effects of clozapine, the drug is not
considered a clussic neuroleptic agent.

m Nervous System Effecis  Although ihe preeise mechanism ol action
of antipsychotic drugs has not been fully elucidated, current data suggest that
the therapeutic effects ol these agents involve antagenism of dopaminergic
syslems in the CNS. In animals, elassic neuroleptic agents incrense muscle one
or induee postural abnormnalities {catalepsy), anlagonize stereotyped behuviors
induced by the dopamine agonists apomorphine and amphetnmine, secclerale
dopamine lwmover in various areas of the brin, incrense serum prolactin con-
centrations, and produce dopumine receptor hypersensitivity on repeated ad-
ministration, These elTeets, many ol whieh huve heen atribmed fo blockade of
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dopamine reccplors in the -neostrintum, fonn the basis lor the hypothesis (thal
idiopathic psychoses result [rom overactivily of dopamine in neostrinlal and
mesolimbic sysiems.

Unlike typical antipsychotic agents, clozapine exers relatively weak anti-
dopaminergic action within the neostrawm and has a low propensity (o pro-
duce extrapyramidal effects or stiinulate prolactin secretion. While some siud-
ies have demonsiraled that relatively high doses of clozapine suppress the
conditioned avoidance response in animals, whicl is a characteristic of typical
antipsychotic agents, this response is not complctely blocked by clozuspine, and
toleranee to this effect devclops rapidly with repeated dosing, suggesting that
it is not specilically related 10 clozapine s antipsychotic aclion, Fuclier research
is needed 1o elucidme fully clozapine’s antipsycholic aclion in 1ems of 1he
drug’s serolonergic, adrenergic, muscarinic, and peptidergic effects and Lheir
influences on functional allerntions in dopamine receplor sysiems.

Antidopaminergic Effects  The therapeulic effecis of anlipsycholic
drugs are tiroughlt 10 be medinted by dopaminergic blockade in the mesolimbic
and mesocortical arcas of the CNS, while antidopaminergic effects in the neos-
trialum appeur Lo be associated with extrapyramidal elTects.Several (ut leust 5}
dilferent 1ypes or subtypes of dopamine reecpiors have been identified in ani-
muls and humuns. The relative densities of these receptors and their distribution
and function vary for different neurcanatomicat regions, and cinzapine s unique
clfects may be secondary to regionally specific receptor inteructions and/or
other ¢ffects on dopamincsgie neurons. Results obtained [tom receplor binding,
behavioral, melabolic, and electrophysiologic studies of ¢lozapine us well us
the apparently low incidence of extrupyramidal effects associaed with cloza-
pine therapy suggest that the drup is more active in the mesolimbic than the
neostriatal dopaminergic system. Results of some studies sugpest that clozapine
is more effeclive in increasing dopamine tumover and release in the nucleus
accumbens or olfaclory tubercle tin in the neostriatum with acule sdminisiru-
tion and that ir reduces dopuminc release in the accumbens but noi in the
neostriatum during prolonged administration, which suggests prélerential ef-
lects on dopuminergic function in the limhic system. However, conflicting data
{i.c., no prclerential limbic effects) also have heen reponied with hoth acnte
and repeated administration of the drug, which may reflect differences in an-
alytical techniques, regional diflerences in drug distribution or receptor affinity,
or other variables, .

Some evidence suppests that the ellcets of clozapine on dopamine metab-
olism in the neostrialum are dose related; unlike typical antipsychotic drugs,
clozapine uppears 10 increase striatal dopamine tumover only at suprathera-
peudic doses. Single high doses (R0 mg/kg intraperitoncully) of clozupine in
rats interfere with dopaminergic'transmission by blecking postsynaplic dopa-
nine receplors and cuusing a compensalory increase in dopaminergic neuronal
firing, while lower doses retard dopamine refease. Clozapine appears 1o in-
crease strintal dopamine content when given cither in single high dases or
repeated low doses, dnd low doses of the drug reportedly decrease the degra-
dation of dopamine 1o 3-methoxy-4-hydroxyphenylacetic acid (homevanillic
ncid, HVAY in'the neostrinizm. 1o & rodent model of furdive dyskinesia. single
low doses {up to 1.2 mg/kg intraperitoneally) of clozupine suppresscd ketam-
ine-induccd linguopharyngeal moverments, which resemble symploms of (ar-
dive dyskincsia (e.g.. tongue proirusions, retrusions, and swallows), by 15—
75% compared with baseline measures. At clozapine doses of <.8 mp/kg or
higher, clozapine caused total suppression of these movements, and duration
of suppression became dose dependent. Since suppression of abnormal linguo-
pharyngeal movements occurred ai doses substontially [ower Lhan tiose re-
ported to aller dopamine tumover, it has been suggested thnl doses of hie drug
tower thun those required for antipsychotic aclivity may he useful for treating
antipsychotic-induced tardive dyskinesia,

Current evidenee suggests that the clinical potency und antipsychotic efhi-
cacy of both typical und atypical antipsychotic drugs penerally are related o
their affinity for and bloekade ol cemral dopamine D4 receplors: however,
antagonism at D; receptors does not appear 10 aecount fully for the untipsy-
chotic effects of clozapine.

In in vitro studics, clozapine is @ compartively weak antagonist at D,
receptors. Clozapine’s affinity for the D, receplor on o weigh busis reporiedly
is approximately one-third (33%) that of loxupine, onc-tenth (105) that of
chlorpromazine, and one-fiflieth (25) that ol haleperidel. 1n oral dosages of
300 mp daily, clozapine produees a 40-65% occupancy of D) and D, receplors,
During long-term clozapine therapy, the relalive occupmcy of D, receptors
may become greater than that of D, receptors, er the Jong-term effeets ol the
drug on D, receptors may be antagonized by its nondepuminergic propenies.
Although the in vitro ulfinity of clozapine for D, and D, reeeplors in brain
tissue of animals appears o be similar, the drug’s in vivo effects in many
animals resemble those of D, receptor-speeific uningenists, Compared with Lyp-
ical antipsychotic agents, clozapine shows greater affinity for and appears (o
produeé greater blockade of neostriatal dopamine D, seceptoms: other data sug-
pest that clozapine prelerentially bul not selegtively antagonizes Dy receptor-
mediated functions. Al clinieally effective dosapes, howevcr. the drug produces
comparabic blockade of [, and D, receplors and Jess D, blockade than 1ypieal
onlipsycholi¢ drups. Leng-term administration of clozapine leads 10 u 35-50%
“up-regulation™ of D, recepters, which is compurable 10 that observed with
administration of selective D, antagonists; however. the number of D, receplors
15 not changed, possibly because the proportion of occupied reecplors required
to elicil a response is less for D, than Yor D, receptors. Limited evidence sug-
gesis that D, receplors may exist either coupled 1o udenyhate cyeluse. or in
uncoupled form. Clozapine appears-lo be a potent. competitive inhibilor of
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dopamine-stimulailed adenylaie’cyclase in vitro, and the adenylate cyclase-cou-
pled stule of the D, recepior binds clozapine with high affinity; in contrast,
typical untipsycholie ugenls bind preferentially to the uncoupied D, receplor-

Alrhough their role in eliciting the pharmacologic effects of antipsychotic
apents remuins to be fulty elucidated, dopamine D,, D, and Dy receptors also
have been identified; clozapine appenrs 10 have a much higher affinity for the
D, receptor 1han for D, or D, receplors, Current information on D,-receptor
affinity for antipsychotic drugs suggests that most anlipsychotics probably bind
to hath D, and D, receptors, althougl with higher affinity o D, reccplors;
however, the magnitude of the difference in D,- versus D.-receptor binding is
much less witl atypical antipsychotics such as clozapine, suggesting that effects
on D, reccplors may play a more importaot role in the pharmacologie aclions
of mypical versus typical antipsychotic drugs. The high aftinity of the D, re-
ceptor for clozapine and its preferential distribwtion in corticat and limbic areas
in animals may explain. in pan, the relative lack of tardive dyskinesia and
exirapyramidal effects during clozapine therapy, The cloning of a gene for a
neuron-specific dopamine Dy recepiar, which binds antipsychotic drugs with
stmilar affinity as the D, receptor but has o tenfold higher uffinity for dopumine,
also hus been reported.

Clozapinc’s clinical potency appears to be twice thm of chlorpromazine on
a weight basis, although the drug demonstrates considerably weaker D.-recep-
tor binding affinity than chlorpromazine and appears 1o be much less potent in
elevaling dopamine metabolile coneentrations in the brain, Clozapine produces
a more polent blockade of central serotonergic, adrenergic, histamine H,, and
muscurinic receptors than typicul antipsychotic agents; also, long-term admin-
istration of clozapine enhanees striatal Dj-receptor function in animals and
results in “down-regulation" of corticad. type 2 serotonergic (3-HT.) receptors,
sugpesting that an interaction belween these central neurolransmitier systems
nay be important for the drug’s antipsycholic efficacy. Anlagonism at cholin-
ergic and a-adrenergic receptors in the mesolimbic system, compensating for
dopaminergic blockude in the neostriatum, may explain the apparent seleclivity
and low incidence of extrupyramidal elfects seen with elozapine. The amygdala
also may be a sile of action for clozapine, since repeated administration of the
drug_ selectively induces supersensilivity 1o locally applicd dopumine in the
aniygdala, and amygdaloid nearans are ¢xcited by clozapine but generzlly un-
responsive lo other antipsycholic agents (e.g., haloperidal).

Further studies are needed to clucidate the mechanism ol clozapine's an-
tipsychatic effects in various arcas of the CNS.

Nenrophysiologic Effects In virro and in vivo clectrophysiologic
studies in animals demonstrate differenl sensitivitics of vurious brain arcas (o
clozapine-mediated posisynaptic receplor blockade. While clozapine increases
firing rates of both nigrostriatal (A9 pathway) and mesolimbic (A10 pathway}
dopamimergic neurons after acute administration, only mesolimbic dopamin-
ergic neurons exhibil prolonged depolarization blockade following repeated
exposure 10 the drug. Repested udministration of typical antipsycholic agenis
{e.g., halaperidol) concomilantly with an antichelinergic agent {trihexypheni-
dvl) or an «,-ndrenergic blocking drug (prazosin} mimicked these selective
cffcers of clozapine on mesolimbic versus nigrostriatal dopaminergic neurons,
sugpesting that a,-adrenergic blocking and/or anticholinergic effects may be
responsible, in part, for the dilferentinl effects of clozapine in these midbrain
areys. Some evidence suggests that the nutleus aceunhens has greater sensi-
tivity for clozaptne than do ather regions, which may caplain why the drug
appears 5o produce depolarization blockade of dopaminergic ncurons only in
the mesolimbic arca. However, some studies huve shawn that neurons in the
neostriatui abso may be responsive to clozupine. Clozapine -reporiedly pro-
duces an incrense in depumine metabolites in the neostriatum comparuble 1o
or even preater than that in the nucleus wecumbens. Demonsirable dopamine-
receplar supcrsensilivity in both striatal and limbic orebrain regions also has
been rcported with prolonged clozapine adininistration. Therelore, it has been
suggested that there may be a dissociation between the effects of clozapine on
synthesis and melabolism of dopamine within nigrostrintal neurons and the
drug's effects on neuronal firing rate and dopamince releasc.

Adrenergic Effects Clozapine has adrenergic-blocking uctivity,
which may be partially responsible [or the sedation, mascle relaxation, and
cardiac effects observed in patients recciving the drug. (Sec Cautions: Cardio-
vascular Effecis.) Although the drug appears 10 have relatively weak o-ndre-
nergic blocking effects compared with typical antipsychotic drugs such as
chlorpromazine, clozapine's in vitro affinity (relative to dopamine D.-receplor
uflinity) for o,- and e,-adrenergic receptors is much higher than thar of other
antipsychotics, including chlopromazine, haloperidol, loxapinc, and thiorida-
zine. Clozapine increases the number and sensitivity of «-adrenergic, but not
dopomine D., receplors. The turnover mte of epinephrine and norepinephrine
alsa may be increased by ¢lozapine, but to n lesser extent than that of dopamine.
Suhstanial increases in plasia narcpinephrinc concenirations, which de-
creased following discontinaance of the drug but remained ahove basal levels,
have been noted in both schizophrenic ond healthy individuals receiving clo-
zapine; such increascs may be the result of feedback mechanisms activated by
adrencrgic blockade,

Clozapine's central o, -adrenerpic blocking activity alse moy be responsible
for the dose-reloled hypolhermia abserved in mice given the drug. Clozepine
also induces ataxia and blocks ampheramine-iaduced hyperactivity in mice,
although scpeated administration of the drug results in almost compilete toler-
ance 10 these effects, It has heen suggested thal clozapine's o;-adrenerpic
blocking propertics may, in part, mediate its differentinl effects on midbrain
dopamine receptors and be responsible for its relative lack of extrapyramidal
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effects. However, the clinical importance of the drmig's aj-udrenergic effects
has not been fully elucidaled.

Anficholinergic Effects Clozapine possesses porent anticholinergic
aclivily in vitro; the drug’s affinity for muscarinic receptors substantiafly ex-
ceeds that of other antipsychotic agenis {e.g.. 39-50 times greater than that of
chlorpromazine and 100 times that of loxapine) and may be similar to that of
tricyclic antidepressants and antimuscarinic antiparkinsonian agenis (e.g.,
benziropine, trihexyphenidyl). It has been sugpgested that clozapine's anticho-
tincrgic effects may be more potent centrally than peripherally and that adverse
anticholinergic effects generally are not dose limiting; however, peripheral an-
ticholinergic effects such as dry mouth are common and may be (roublesome.
Clozapine-induced delirium, which reportedly has oceurrcd with rapid dosape
escalation, has been reversed by physosiigmine; this supgests that clozapine
has central antimuscarinic activity. Some evidence also suggests that clozu-
pine’s anticholinergic properties may counteract the cffects of dopamine re-
cepior blockade in the neostriatum and thus prevent extrapyramidal rcactions.
Limited data-suggest that the propensity of antipsychotic drugs 1o cause extra-
pyramidal effects varies inverscly with anticholinergic potency and antimus-
earinic activily; however, the relatively potent anticholinergic activity of clo-
zapine does not appear to account adequately for ils atypical actions.

Serotonergic Effects It has heen suggested thai schizophrenia may
involve a dysregulation of serotonin- and dopamine-medinicd peurotransmis-
sion, and clozapine may at least partially restore a normal balance of neuro-
transmitter function, possibly throuph serotonergic regulation of dopaminergic
tone. Clozapine blocks central type 2 serotonergic 5-HT,) receplors: the drug
also antagonizes central and peripheral rype 3 seralanergic (5-HT,} receptors.
Long-term and acute administration of clozapine has produced down-regulation
of 5-HT, receptors in the frontal cortex and neostrialum of male rats; single or
repealed daily injections of clozapine also reduced the number of cortical 5-
HT, receptors but did not change reeeptor affinity. In contrast to cffects caused
by typical antipsychotic agents. an increase in brain tryptophan, serotonin, and
3-hydroxyindoleacetic acid {5-HIAA) concentrations penerally has been re-
peried with clozapine administration in animals, It has been suggested that
these effects might contribute to ihe pronounced sedative effects of elozapine,
although increases in blood serolonin concentrations octurring during cloza-
pine tredtment in humans have been inconsistent and variable. (Sce Effects on
Slecp under Pharmacology: Nervous System Effects.) Clozupinc‘s serotoacrgic
effects also reporiedly may contribule to the drug’s efficacy against negative
symptoms of schizophrenia and to the weight pain observed during clozapine
therapy. (Se¢ Cautions: Endocrine and Metabolic Effecls:)

Effects on Other Central Neurotransmitters  Clozapinc appears to
have important activity .an the metabolism of y-aminobutyric acid (GABA),
witich has inhibitory effects on dopaminergic neurons. In conirast 1o the effecls
of 1ypical antipsychotic drugs, clozapine apparently sugments GABA lurmover
in both the neostriaium and nucieus accumbens. Increases in ncostriatal GABA
turnover and release may attenuate extrapyramidal reactions, while a similar
action in the nu¢leus accumbens may be related to antipsychotic efficucy.

Clozapine appenrs 10 have central histamine H,-receplor blocking activily;
such activity reportedly may be associaled with ‘sedation, hypotension, and
weight pain. The drug's affinity (relalive 1o dopamine Dy-receplor affnity) for
histamine H,-reeeplors is approximalely 30 times that of chlorpromazine and
4 times that of loxapine.

Behavioral Effects in Animals  Swdices of the effects of clozapine
on animal behavior routinely used 1o detect anripsycholic activity support its
classification as an atypical antipsychotic drug. Such studies supgest that the
neostriatum is relatively unresponsive fo clozupine. Since the drug does not
induce catalepsy or inhibit apomorphinc-induced stereotypy, which are thought
1o be mediated principally by the nigrosiriatal dopamine system, clozapine's
antipsychotic activity appears (o resull from the drug's activity in other areas.
Clozapine also docs nat block amphetamine-induced hyperactivity or apomor-
phine-induced emesis in animals as the typical antipsychotic agenls do: Long-
term administration of clozapine causes supersensilization of behaviars medi-
atcd by mesolimbic dopaminergic pathways (c.g.. dopamine-induced
locomotion) bul not those mediated via neostriatal sysiems (e.p., dopamine-
induccd stereotypy). Long-lcim administration of clozapine in male rats caused
o marked supersensitivity {of the same -magnitude and duration-as that of hal-
operidol) in the mesolimbic but not the nigrostrintal system. Tt has becn sug-
gested that supersensitivity of mesclimbic dopumine receplors may be usso-
ciated with the apparent rebound psychosis that has been reported following
clozapine therapy. (See Cautions: Other Nervous System Effects.)

EEG Effects  Clozapinc inay prodace dose-related changes in the EEG,
including increased discharge patterns similar 10 those associated with seizure
disorders, and may lower the seizure threshold: seizures have oceurred i pa-
tieqts receiving the drug, patticularly with high dosapes (greater than 600 mg
daily), rapid dosage increases,andjor in the presence of high plasma concen-
trations. (See Seizures in Cautions: Nervous System Effects.) Some EEG
chonges associated with clozapine administration afe atypical of thosc'geaerally
seeq with other antipsychotic agents, resembling more closety those produced
by ontidepressants. Like other drugs with antipsychotie activiry, clozapine in-
crenses beta-, delia-, and theta-band amplitudes and slows dominanr aipha fre-
quencies in clinical EEG swudies. However, in patients with severe, treatment-
resistant schizophrenia, increases in delia and theta’band frequencies are more
pronounced with clozapine than with haloperidol or chlorpromuzine therapy, a
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finding that appears 1o paralle]l the drugs' relative untiserotonergic, antihisia-
minic, and anlicholinergic activities. Enhanced EEG synchronization, purox-
ysmal sharp-wave nctivity, and spike and wave complexes also may develop
during clozapine therapy. Clozapine-induced EEG- chonges gencrully appear
soon after initiation of the drug and return to baseline vpon cessation of therapy.
[n one sludy the EEG showed slight gem.r;l[ changes or slight diltuse slowing
in 75% of patients reeeiving clozapine; in unother study. clozupine caused
marked EEG chanpes, including a slowing of ‘basal aciivily, in 3% of patients.

Effects gn Sleep  Clozapine canses a shift in the slecp-wake paltern
loward dozing in animals, with marked reductions in both slow-wave and par-
adoxical sleep times. However. talerince to the drug's sedative cllect usually
occurs, although slowly in some palicnts, during continuous administration ol
clozapine, In aicontrolled study.of shori-term ¢3-day) administratien in healthy
young men, clozapine in dosages of 25 mp nightly subslantially in¢reascd Lotal
slecp time on the first night of administration, bul the duration of sleep relumed
lo bascline by the third night. Clozapine did not substantiaily aflfect the time
spent in stage 1, 2, 3, or slow-wave slecp, nor did it aflect latency 1o the rapid
cye movement (REM) period or the percentage ol time spent in REM sleep.
However, the percentage of lime spent in stage 4 sleep was reduced substan-
tially on the second and third nighis of drug administrnion, while a variety of
REM indices were increased on the third night of the siudy.

In a lew patients rccciving clozapine dosages of 150-800 me duily, REM

sleep increased 10 85-100% of 1o1al sleep time aller several days of drug ther-
apy, with the onsct of REM sicep occurring almost immediately afier parients
fcl] aslecp. Iniensilicution of dream aelivily also has been reporied during clo-
zapine therapy. Some clinicians have supgesled thar a correlation may exist
berween increases in body temperature and REM sleep and clozapine-induced
improvement in psychosis. Calaplexy hus been reported in some patienis re-
ceiving clozupine.
m Newroendocrine Effects  In contrust to typical unlipsychotic drups,
clozapinc therapy in usaul dosages generally produees linle or no clevation of
prolactin concentration in humans. Adminisiration of ¢clozapine to rats has pro-
duced a transicnt; dosc-reluted inceease in prolaetin concentrations that is of
muel shorter durntion than thas caused by other antipsychotic agents, Prolactin
normally is inhibiled by dopamine relcased from suberoinfundibular (TIDA)
neurons into the pituitary portul circulation. In ras, clozapine ncutely increases
the aclivity of TIDA ncurons, which inhibit the release of prolactin: activation
af TIDA neurons may be modiated by an enhanced release of neurorensin.
Clozapine's cffect on prolactin sppears to be transient. possibly because the
drug appears Lo dissoeiale from dopintine receptors more rapidly than Lypical
antipsychotic agenls and is therefore eliminated from the brain more rapidly.

Clozapine has an clTecl ou corticotropin {ACTH) and corticosterone, pos-
sibly throuph its cffects on dopamine metabolism in the hypothatumus. Shon-
term administcation ol ¢lozapine (cumulative dose: 200 me) o a few patients
with schizophrenia resulled in marked inhibition of apomorphine-induced so-
matoiropin {growih hornone) response, supgesting that clozapine may block
the dopamine receplors responsible Tor eliciting (his response. In conlrasl 1o
typical antipsychotic agents, clozapine decreuses or has ne effect on busal cor-
tisol levels. Clozapine maurkedly increases corticasterone concenlrations in a
dose-dependent fashion: other untipsychotic agenls appear to increase corti-
costerone concentrations only al deses producing substantial Dy-receptor block -
ade. Clozapine-induced siimulation ol corlicosierone secretion may result from
stimutation, rather than Mockade. of dopimine receptors, hut the exact meeh-
anism has not been tully clucidated.

m Other Effects  Clozapine produccd a dose-dependent delay in initia-
tion of copulation in male rats, which may be relaied 1o-blockude of mesolimbic
dopamine recepiors; however, the drup had no elfect on copulntory behavior
once the behavior had siarted. Fertility in male and female rais reportedly is
not adverscly aflected by clozapine. (Sec Caulions: Pregnancy, Fenility, and
Luetation.)

In animals, even small ora) doses ol clozapine cause plosis, relaxation, ond
a reduction in spontancous aclivily, effects that are consisient with the drup’s
sedative activity. Inhibition ol locomotor activity induced by clozapine dimin-
ishes with repeated administration. With increasing doses of the drug, reactions
1o acoustic and tactile stimuli decline, and disturhances in equikibrium have
been reporied. Clozapine also inhibirs isotation-induced aggression in mice at
doses lower than those alTecling molor funclion, sugpesting n specific antiag-
gressive elfect

Studies in animals suggest that clozapine has a weak and variable diuretic
effect: the clinical importince of this effcct has not been estublished, In both
ruty and dogs, Jow doses of clozapine tend to increase the elimination of wuter
and electrolytes, while higher doses are associated with increases in potassium
excrelion und sodium retention.

Pharmacokinetics

W Absorption  Clozapine is rapidly and almost.complelely absorbed fol-
lowing oral administration. However, because of cxiensive hepatic first-pass
metabolism, enly abowt 27-507% ol un orally administered dose reaches sys-
lemic circalation unchanged. Some. but not all. evidence suggexts thal cloza-
pine may exhibii nenlinear, dosc-dependent pharmacokinetics, with orl bio-
avuilabitity being approximately 30% less following a single 75-mg dose than
at slendy slac fellowing muliiple dosing. GI absorption appcars to oceur prin-
cipally in the small intestine and is approximately $0-95% complete within 3.5
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hours after an oral Jose. Food does nol appear [o affect the rate or cxtent of
G1 absorption of the drug. The relative oral bieavailabilily of elozopine has
been shown 10 be equivalent tollowing adininistration of comnmercially avail-
uble 25-mg and 100-mg conventional tablers, canventional 1ahleis and copsules,
and conventional and orully disintegrating 1ablets of the drup in several sivdies.

Following oral administration of a sinple 25- or i{)-mp oral dose of clo-
zapine,as tablets in heulthy adults, the drug is detectahle in plasma within 25
minuies, and peak plasma elozapine concentrations vevwr al ahout 1.5 hours.
Peak plasma concentrations muy be delayed with higher single doses and with
multiple dosing of the drug, In one multiple-dose study, peak plasma clozupine
concentrations al sicady state averaged 39 ng/mL (range: 102-771 ng/mL)
and eccurred on averuge ut 2.5 hours (range: 1-6 hours} alter a dose with 100
mp lwice daily as conventional 1ablets in healthy adults; minimumy plusma
concentrations at steady stme averaged 122 ng/mL (eange: 41-343 ngfinL).
Steady-stute plasma concenirations ranging from 200-600 ng/mL penerally are
achieved with ol dosapes of 300 mg dojly. and stendy-sialc peuk plasmil
concentrations generilly occur within 2—4 hours after a dose. Sieady-state
plasma concentrations ol clezapine are achicved alter 7-10 days ol continuous
dasing.

Following multiple-dose administration of clozapine orally disintegrating
tablets at u dosape of 100 mg 1wiee dakly in adulls, peak plasma clozapine
cuncentrations at steady state averaged 413 ng/mL {range: 132-854 ng/mL) and
ocewrred on average at 2.3 hours (range: -6 hours). Minimam plasma con-
centrations at steady state in this study nvcr.tgul 168 ng/mL {range: 43-374 ng/
mL).

Considerable interindividuwl varimion.in plosma clozapine concentralions
has heen observed in paticnts recetving the drup. and somie patients may exhibit
cither extremely high or extremely low plasma concentritions with a piven
do-nge Such variabilily may be particularly Hkely ot relatively high dosages
{e. 400 mg daily) ol the drug. In onc study, a sixlold interindividual yariaion
in steady-s1ate plasma clozapine coencenirtion was observed in patienls re-
ceiving such dosages. In addilion, considerable, intraindividual variaion, par-
ticularly (rom week 10 week, may occor in some patients. However, substantial
intratndividual vagiations in pharmacokinetic parameters typically are not ob-
served (rom duy 10 day, Although the interindividoal varbility in plasma
elozapine concentrations i consistent with that reported for other antipsychotic
drups and may be sccondary to differences in absorption, distribution, inetab-
olism, or clearance of the drug. fufther study is needed 10 elurify whether such
variation results principally {rom vasiable pharmacokinetics ar other variables.

There is some evidence that inierindividual differences in pharmacokinetic
paramélers [or clozapine may result, at leasl yn part, from nonlinear, dose-
dependent pharmacokinetics ot the drup. However, a lincar dose-concentration
relationship ulso has been reported. Results of a study in patients with chronic
schizophrenia revealed a correlatfon between oral (.ll:h!dp]nc dosages of 00—
800 mg daily and steady-stute plasma concentrations ol the drug. In addition,
lincarly duse-proportional changes in area under the plasmi concentration-lime
curve (AUC) and in peak and trough plasina concentrations have been abserved
witly orul dosages of 37.5, 75, and 150 mg twice <aily in other siudies.

Smokers appear [0 achieve plasma clozapine eoncenisuions that are ap-
proximately 60-80% of those achieved hy nonsmokers following orul wlmin-
istration of the drug, possibly because of ulleratiens in hepatic metabolism and/
or GI absurplion'ot' the-drug ‘taused by nicoline or ollier substances {¢.g.. pol-
yeyclic aromatic hydrocarbnm) present in cigarelte smoke. (Sec Drug Inler-
aclions: Smoking.) There also is limiled evidence that gender may affect plasma
clozapine concenirations, with concentrations being somewhal reduced, per-
haps by as much as 20305, in males compured with lemales, In additien,
cmokmg has a greater effect on clozapine plasma concentrations in inen than
in womcn, although this difference could result simply from pender differences
in smoking behavior. Plasma concentrations miay be increased in geriatric in-
dividuals compared with relatively young {c.p.. 18-35 years old) individuals,
possibly seccondary 1o uge-related decreascs in hepatic climination of clozapine.

Phurmacologic effects of clozapine (c.g., sedution) reportedly are apparent
within |5 minutes and become clinically imporant witliin 1—6 hours. The du-
ralion of action of elozapine rcponedly ranges from 4—12 honrs tollowing a
single orat dosc. In one ssudy in patients with sehizophrenia, the sedmive effecy
was apparent wilhin hours of the first dose of the drug and wus maximal within
7 days. {Sce Effects on Sleep under Pharmacology: Nervous Sysiem Ellects.}
However, untipsycholic aclivity generally is delayed lor une Lo several weeks
alter initiation of clozapine therapy, and muximal activity may require several
months of herapy with the drug.

Correlations between stcady-staie plasma concemirutions ol clozopine and
therapeutic-efficacy have not been established. ind some evidence suppests that
the degree. of clinical improvement is independent of plasmu concentrutions
ranging from 100~800 ng/mL..However, il also has heen supgesied that serum
clozapine concentrations less 1han 600 ng/mL. may he adequaie for (herapcutic
cffect in mosl palienis. Resulis of onc stady of 29-patients ireated with cloza-
pine 400 mg daily for 4 weeks showed that patients were most fikely 1o respond
to therapy when Iheir plusma clozapine concentrations were at teast 330 ng/
mL and/or when plasma concentralions of clozapine plus norclozopine (an
active metabolite) wialed at leust 450 ng/mlL. Furiher study is needed 10 de-
termine whelher nonresponding patients with plusma clozupine concenltralions
less than 350 np/mL will beaefit from increasing their dosape in an auempl 1o
achieve higher concentritions.

+ Although a relationship between clozapine plasmau concentritions and (he
risk of seizures lins been suppesied (see Scizures under Cantions: Mervous
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Swstem Effecis), most clinicians believe that a relationship berween plasma
concenmalions of 1the drug and the risk of adverse effects has not becn eslab-
lished.

m Distribution  Distribution of clozapine into human body tissues s
rapid and cxicnsive; distribution of metubolites of the drug also appcars Lo be
extensive. In mice and ruts, elozapine distributes principally inte the lung.
spleen, liver, kidney, pullbladder, and brain, achieving coneentrations in these
tissues up to 50 times those in blood. At $ hours after [V injection, clozapine
was s1ill delectable in these organs but not in blood. There is limited evidence
in animals thal clozapine and its metabolites may be preferentially retained in
the lungs by an cnergy-dependeni, carrier-mediated process und by cellular
binding. Evidencc in animals also suggests bat competition between clozapine
and other drugs (e.g., ehlorpromazine, imipramine, cedain letracycline antibi-
olics) for pulmonary binding sites may potentially affect plasma and lissue
coneentrations of clozapine. but the clinical importanee, if any, of such an effect
his no1 been estublished.

The volume of distribution of clozapine has been reported 1o be approxi-
malely 4.65 L/kg. In one study, the volume of distribution at steady state av-
eraged 1.6 L/kg (range: 0.4-3.6 L/&g) in schizophrenic patients. Because the
volume of distribution of elozapine is smaller than that of other antipsychotic
agents, it hus been sugpested that clozapine is less sequestered in tissues than
the other drugs. Clozapine is approximately 97% bound to serum prateins.

Rusulis of receptor-binding studies in monkeys indicate thal clozapine rup-
idly crosses the blood-hrain barrier following 1V injection. The highest brain
upluke of 1he drug was in 1he striatum in these animals; lesser concentritions
were iachieved in the thulamus and mesencephalon, although they exceeded
those in the cerchellum. The pharmacokinetic characteristics of the drugin the
CNS paralleled those in plasma in these monkeys, with an elimination half-fife
fram CNS of about 5 hours. Evidence [rom other animal studies indicates tha
CNS concesrations of the drug exceed thase in blood. Distribution of the drug
into the CNS in humans has not been characierized. '

Clozapine reportedly is present in low concentrations in the placenta in

animals; information on placental transfer of the drug in humans currently is
unavailable. Resulls of animal studies indicate that clozipine distributes into
milk. (See Cautions: Pregnaney, Fertility, nnd Lactation.)
B Elimination  The decline of plasma clozapine concentrations in hu-
mans is biphasic. The elimination half-life of clozapine Jellowing a single 75-
mg oral dose reporiedly averages 8 hours {range: 4-12 hours); thal afier a 100-
mg ol dose appears to he similar, The elimination half-life of clozapine at
steady state following administration of 100 mg twice daily reponedly averages
12 hours (range: 4—06 hours), The rapid elimination phase may represent re-
distribution and is followed by a slower appurent mean terminul elimination
half-life of 10.3-38 hours. Although a study compuring single and multiple
dosing of clozapine demonstrited an increase in elimination half-life with mul-
liple dosing, other evidence suggests this finding is not alriburable to concen-
waien-dependent pharmacokinetics. )

Clozapine is melaholized in the liver prior to excretion. Clozapine may
undergo N-demelhylaion, N-oxidation, 3'-carbon oxidation, epoxidation of the
chlorine-vontaining aromatic ring, substitulion of chlorine by hydroxyl or
thiomethyl groups, and sulfur oxidation. A glucuronide metabolite, tentatively
identilied as u quaternary ammonium N-glucuronide of clozapine, also has been
identjlied. Meiabolism of clozapine may occur by one or more of these routes.

The rate of formation and biologic uctivity of clozapine metnboliles have
nol heen fully efucidated. The desmethyl metabolite of clozapine (norcloza-
pine) has limited activity while the hydroxylated and N-oxide derivatives are
inactive, The N-oxide and desmethyl derivatives are found in urine and plasma
of humans in a proportion of 2:1.

Approximately 32% ol a single oral dose of clozapine is lound in plasma
ias the paremt compound afier 3 hours, 20% in 8 hours, and [0%% up to 48 hours
following the dose. Only limited amounts (approximaiely 2-5%) of unchanged
drug are delecled in urine and feces. Approximately 50% of an administered
dose is excreted in urine and 30% in feces; maximum fecal excretion has been
estimuied a1 38%e. Approximulely 46%% of an oral dose of clozapine is excreted
in urine within 120 hours.

Total plasma and blood clearance of clozapine reportedly average 217 and
250 mL/minute, respectively, but show considerable interindividual variation,

Chemistry and Stability

W Chemistry  Clozapine is a dibenzodiazepine-derivative antipsychotic
agent. The drug is a piperazine-substituled (rieyclic antipsychotic apentthat is
structurally similar to loxapine but that differs pharmacologicully from this and
other currently available antipsychotic agents (e.g., phenothiazines; butyrophe-
nones). Because of these pbarmacologic differences, clozapine is considercd
an atypical or second-generation antipsychotic agent

While the structure-netivity relationships of phenothiazine antipsychotic
agents have been well described, these relationships for heterocyclic antipsy-
chotic ngents, including cloznpine, have not been as fully characterized. Gen-
erally, the unsubstituted benzene ring scems to be important lor interactions at
dopumine recepiors, while the chloro-substituted benzene ring seems more im-
porant for action wt muscarinic recepiors. [n addition, an open carbon side
chain replacing 1he piperazine moiely of clozapine generally leads to loss of
uclivily.

Clozapine dilfers structurally lrom most currently availuble antipsychotic
agents by the presence of a seven- rather than a six-membered central nng and
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the spatial relationship between the piperazine moiety and the chlore-substi-
tuted benzene ring. The core tricyclic ring system of clozapine is nonplanar
and allows the piperazine moiety limited freedom of rolation.

Clozdpine differs siructurally from loxapine by the presence of a diazepine
rather than an oxazepine central ring in the tricyclic nucleus and by the presence
of a chlorine atom ot position § rather than 2 of the tricyclic nucleus. The
presence of a chlorine atom at position § of the tricyclic nucleus of clozapine
appears Lo be associated.with its distincs pharmacologic profile and may be
responsible for the drug’s antimuscarinic aclivity,

Clozapine occurs as a yellow, crystalline poswder and is very slightly soluhle
in water,

B Stability Commercially available conventionul clozapine tablers
should be stored in tight containers at a temperawure nol execeding 30°C, Clo-
zapine orally disintegrating tablets should be stored in their original sealed
blister at a controlled room temperaure of 25°C, but may be exposed to tem-
peratures ranging from 15-30°C. The orally disintegrating 1ablets should be
protected from moisture.

Preparations

Clozapine is available only through distribution sysiems:that ensure base-
line and periodic testing of white blood cell counts and absolute neutrophil
eounts as a condition of provision of the patient’s next supply of drug. The
individual manufacturers should be contacted for additional’ informition on
currenl mechanisms for obtaining the drug.

Excipicnts in commercially availuble drug preparations may have clinically
itnportant effects in seme individuals; consult specific product labeling for deiails.

Clozapinet
Oral
Tablels 25 mg’ Clozaplne Tablets
Clozaril® (scored), Novartis
100 mg* Clozapine Tablets

Clozarll® (scored), Novartis

Tablets, orally 25 mg FazaCla* (scored), Alamo
disintegrating )

100 mg FazaCla™ (sconel), Alamo

*wvatilnble from one or more manufaciurer, disicbutor, andfor repackaper by gencric (nonproprielary) name
1Use is nat currently included in the lobeiing approved by the US Fuad and Drag Adminisuation

Selecred Revizions fanuiory 2009, € Copyright, Scprember 1991, American Soviery of HealdnSysrem
Pharnucists, fnc.

Olanzapine

B Olanzapine is considered an utypical or second-generntion anlipsycholic
agent,

Uses

Olanzapine is used for the sympromatic managemen of psychotic disorders
(e.g., schizophrenia). In addilion, olanzapine is used alone or in conjunction
with lithium or divalproex sodium for the management of acute mixed or manic
episodes associsted with bipolas I disorder; the drug also is uscd for longer-
term maintenance monotherapy in patients with this disorder. Olanzapine ulso
is used for the management of acute agitation in patients wilh bipolar disorder
or schizophreniu.

m Psychotic Disorders  Otanzapine is used for the symptomalic man-
ngement of psychotic disorders (e.g., schizophrenia}. Drug thesupy is intcgral
to the management of acute psychotic episodés and accompunying violent be-
havior in palients with schizophrenia and geherully is required for long-term
stabilization to sustain symptom remission or control and to minimize the risk
of relupse. Antipsychotic agents are the principal cluss of drugs used for the
management of all phases of schizophrenia. Parient response and tolerance to
antipsycholic agents are variable, and patienis who do not respond 1o oriolerate
one drug may be successfully Ireated with @in agent from a different class or
with u different adverse effect profile.

Schizophrenia  Olanzapine is used orally for the management of
schizephrenia. Sehizophrenia is 2 major psychotic disorder that frequently bas
devastating effects on various aspects of the patient’s [ife and carries a high
risk of suicide and other life-thseatening behaviors. Manifestations of schizo-
phrenia invalve muliple psychologic processes, including perception (e.g., hal-
lucinafions), ideation, reulity tesiing (c.p.. delusions), cmotion (e.g., flainess,
inappropriale affect), thoughl processes (e.z., loose associations), behavior
(e.g.. catatonia, disorgunization), atention, concenlralion, motivation (e.g.,
avolition, impaired intention and planning}, and judgment. The principal man-
ifestations of this disorder usually ar¢ described in terms ol positive and neg-
ative (deficit) symptoms, and more recently, disorganized symptoms. Positive
symploms include hallucinations. delusions, bizarre behavior, hostility, un-~
cooperativencss, and paranoid idewion; while negalive sympioms include re-
stricted range and intensity of emotional expression (affective flattening), re-
duced ‘hought and speech produclivity (alogia}, anhedonia, apathy, and
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