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Preparations 

Excipicnts in comml!rci;llly avai lable drug preparulions may have clinically 
important effects in some individuals: consult specific product labeling fordelails. 

Paroxetine Hydrochloride 
Oral 
Suspension 10 mg (of paroxeline) per 5 

mL 

Tablets, 12.5 mg (of paroxe tine) 
extended-
release, film~ 
coated 

25 mg (of paroxetine) 

37.5 mg (01 paroxetine) , 
Tablets, film- 10 mg (of paroxetine)" 
coated 

20 mg (of paroxeline)" 

30 mg (of paroxeline)" 

40 mg (of paroxeline)" 

Paroxetine Mesylate 
Oral 
Tableta, film- 10 mg (of paroxetine) 
coaled ,I 

20 mg (of paroxeline) 

30 mg (of paroxeline) 
40 mg (of paroxetine) 

Pax!!", GlaxoSmllhKline 

Paxil CR''", GlaxoSmithKllne 

Paxil CR ft , GlaxoSmllhKline 

Paxil CR", GlaxoSmlthKline 

Paroxetlne Hydrochloride Fllm-
coat,ed Tablets \ 
Paxli R (scored), GlaxoSmlthKline 

Paroxetine Hydrochloride Film­
coated Tablets 
Paxil ' {scored), GlaxoSmilhKline 

Paroxellne Hydrochloride Film­
coated Tablets 
Paxll R , GlaxoSmilhKline 

Paroxetine Hydrochloride Film­
coated Tat)lets 

PaxilR , GlaxoSmilhKline 

Pexeva", JD$ Pharmaceuticals 

Pexeva" (!>CIITt.'1.I), JOS 
Pharmaceuticals 
Pexeva\ JDS Pharmaceuticals 
Pexevas , JDS Pharmaceuticals 

tUl<: is nUl ~ummlly included in the I~lx'linl: npprOl'cd hy the US nJ(l<J ~11ll Dru.: A<Jl11ini~truli"n 

,,'rlr"h'd H."I,Iimu VnrmllO"r 10tJll, C Ctl(!)', ili1u, 111nt 1'i'iJ . American SfIf'ir'v ,1 IIrlJ/lh·Splfm 
I'h,lfmm·i"',., /II t'. ' 

Sertraline Hydrochloride 

• Scnralil,J , a selective serOlonin-reuptakc inhibitor (SSRI), is an antide­
pressant agent. I 

Uses 
• Major Depressive Disorder Sertmlinc is used in the treatment of 
major depressive disorder, A major depressive episode implies a prominent and 
relutively persistent depressed or dysphoric mood thnt usually interfcres with 
daily functioning (nearly every day for Ilt le;L<; t 2: weeks), According (0 DSM­
IV criteria, a major depressive episode includes at least 5 of the following 9 
symptoms (with at least one of the symptoms being eithcr depressed mood or 
loss of interest or pleasure): depressed mood most of the day as indicated by 
subjective report (e.g" feel .<; sod or empty) or observ:nion mude by others; 
mnrkedly diminished interest or pleasure in all, or almost all, activities most 
of the day; significant weight loss (when not dieting) or weight gain (e.g" a 
change of more thun 5% of body weight in a month), or decreuse or increase 
in appetite: insomnia or hypersomnia; psychomotor agitulion or relardntion 
(observable by others, not merely subjective feelings of restlessnes.<; or being 
slowed down): fatigue or loss' of ener~y; feelings of worth lessness or excessive 
or inappropriate guilt (not merely self-reproach or guilt :Ibout being sick); di­
minished abi li ty to think or concentrate or indecisiveness (ei ther by subjective 
account or as observed by others): and recurrent thoughts of deuth. recurrent 
suicidul ideation without a specific plan, or a suicide attempt or specific plan 
for commilling suicide, 

Treatment of major depressive disorder generally consist.~ of an acute phase 
(to induce remission), a continuution phase (to preserve remission), und a main­
tennnce phase (to prevent recurrence), Various interventions (e,g" psychother­
apy, antidepressant drug therapy, electroconvulsive therapy [ECT]) arc used 
alone or in combination to treal major depressive episodes. Treatment should 
be indiv idualized and the most appropri::ue strategy for a particular patient is 
dctennined by clinical factors such as severity of depression (e.g .. mild. mod­
er:lle. severe), presence or absence of certain psychiatric features (e,g., suicide 
risk, catatonia, psychotic or atypical features, alcohol or substance abuse or 
dependence, panic or other anxiety di sorder, co~nitive dysfunction, dysthymia, 
personality disorder, seasonal affective disorder)' and concurrent illness (e.g" 
:Isthma, cardiac disease, dementia, seizure disorder, glaucoma, hypertension). 
Demographic and psychosocial fnctors as well as patient preference also are 
used 10 detennine Ihe most effective treutmcnr stmlegy, 
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While usc of psychotherapy alone mOlY be consideI\!d us an initialtrentment 
strategy for p::uients with mild 10 moderate major depress ive disorder (based 
on patient preference and presence of clinical features such as psychosocial 
stresson;), combined use of antidepressant drug therapy and psychotherapy may 
be useful for initial treatmenl of patients with moderate to severe major de­
pressive disorder with psychosocial issues, interpersonal problems, or a co* 
morbid axis II disorder, In addition. combined usc of antidepressant drug ther­
apy and psychothempy may be bcneHcinl in patients who have a history of 
poor compliance or only partial response to adequate trials of either antide­
pressant drug therapy or psychotherapy alone. 

Antidepressant drug therapy can be used ulone for initial treatment of pa­
tients with mild major depressive disorder (if preferred by the patient) and 
usually is indicated alone or in combinution with psychothernpy for initial 
treatment of patients with moderate to severe major depressive disorder (unless 
ECT is planned). ECT is not generally used for initial treatment of uncompli­
cated major depression, but is recommended as first-line treatment for severe 
major depressive disorder when it is coupled with psychotic feutures, cataton ic 
stupor, severe suicidality, food refusal Icading 10 nutritional compromise, or 
other situations when a rapid antidepres.<;ant response is required, ECT ulso is 
recommended for patients who have previously shown a positive response or 
a preference for this treatment modality and can be considered for patients with 
modeflltc or severe depression who have not responded to or cannot receive 
antidepressant drug therapy. In certain s ituations involving depressed patients 
unresponsive to adequate Irials of several individual antidepressant agents, ad­
junctive therapy with another agent (e,g .. buspirone, lithium) or concomitant 
use of a second antidepressant agem (e,g" bupropion) has bcen used; howevcr, 
such combination therapy is associated with an im;reased risk of adverse rc* 
actions, may require dosage adjustments, und (if not con!raindicated) shou ld 
be undertaken only after careful consideration of the relativc risks und bcnellts. 
(See Drug Interactions: Serotonergic Drugs, Drug Interactions: Tricyclic and 
Other Antidepressants, and Drug Interactions: Lithium,) 

The efficacy of sertraline fpr the acute lreatment of major depression has 
been established by 2 placebo-controlled studies in adult outpatients who met 
DSM-lII criteria for major depression. In the first study of 8 weeks' duration, 
scrtraline WIlS administered with flexible dosing in a range of 50-2:00 mg daily; 
the mean daily dosage for patients completing the ~tudy was 145 mg daily, In 
the second study of 6 weeks' duration, scrtraline was administered in fixed 
doses of 50, 100, und 200 mg daily. Ovemll, these 2 studies demonstrated that 
sertraline wa~ superior to placebo in improving scores on the Hamilton De­
pression Ruting Scale, :md the Clinical Global Imprcssion Severity and Im­
provcment Scales. Howevcr, the second study was '10t readily iTllerpretuble 
regarding whether there was a dose-response relationship for the drug's effi-
cacy, ' II 

In u third study, depressed outpatients who had responded by the end of an 
initia l 8-week open !reatment phase to sertraline 50-2:00 mg duily were mn­
domized to continue sertraline in the same dosage range or placebo for 44 
weeks in a double-blind manner, The mean daily dosage of sertraline in those 
who completcd this long-term study wns 70 mg daily, nnd the rclapse mte in 
the sertraline-treated patients wa.<; substantially lower than in those who re* 
ceivcd placebo, I 

An analysis of these 3 controlled studies for possible gender-related effcc ts 
on treatment outcome did not suggest any difference in efficacy based on the 
gender of the patient, I I 

While the optimum dumtion of sertrJline therapy has not been established, 
many experts state that acute depress ive episodes require several months or 
longer of sustained antidepressant therapy. In addilion, some clinicians rec­
ommend thai long-term antidepressant thempy be considered in certain patients 
at risk for recurrence of depressive episodes (such as those with highly recurrent 
unipolar depression). The efficacy of sert raline in maimaining an antidepressant 
response for up to I year without increased toxicity has been demonstrated in 
a controlled setting, The manufacturers state that the usefulness of the drug in 
patients receiving prolongcd therapy shou ld be reevaluated periodically. (Sec 
Dosage and Administration: Dosage, ) 

The manufacturers stUle thatlhe drug's antidepressant efficacy in hospital 
settings has not been adequately .<; tudicd to dale, 

As with certain other antideprcssuOiS. the possibility that sertraline may 
precipitate hypomanic or manic attacks 'in patients with bipolar or other major 
affective disorder should be considered. Senr..tline is 1101 approved for use in 
treating bipolar depression in adults. I I 

COllsideral;ons in choosillg all Alllidepressolll A variety of an­
tidepressant drug .<; is available for the treatment of major depressive disorder, 
including selective serotonin-reuptake inhibitors (SSRIs; e,g" citalopram, es­
citalopram, f1uoxetine, paroxetine, sertraJine), selective serotonin- and notepi­
nephrine~reupt:\ke inhibitor.; ' (SNRJs: e,g" desvenlafaxine. duloxetine,· venia­
faxine ) , tricyclic antidcpressants (e,g., amitriptyline, amoxapine, desipramine, 
doxepin, imipramine, nortriptyline , prOlrtptylin'e, trimiprnmine), monoamine 
oxidase (MAO) inhibitors (e,g., phenelzinel tranylcyprom inc), and other anti­
depressants (e.g .. bupropion. maprotiline, ncr:lzodone. trazodone). Most clini* 
cal studies have shown that the antidepressant effect of usual dosages of ser­
traline in patients wilh depression is greater than dlUl of placebo and 
comparable to that of usual dosuges of tricyclic antidepressants (e.g" amitrip­
tyline), other SSRIs (e.g., ftuoxetine), and other antidepressants (e.g" 'nerazo­
done). In geriatric patients with major depression, sertraline appears to be as 
effectivc lus amitriptyline. The onset of :Iction of sertmline appears to be com­
parable to that of tricyclic antidepressants, 
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Sertrallna 

In gener.:al, response rates in patienls widl major depression are s imilar for 
currenlly available antidepressants, and the cho ice of amidepressant agent for 
a given patienl depends principally on other factors such as potential adverse 
effects, safety or tolembility of these adverse effects in the individual p:lIicm, 
psychiatric and medical hislOry, patient or family history of response to specific 
therapies, pariem preference, quantity :lIId quulity of uvailable clinical data. 
cost, and relative acute overdose safety, No si ngle antidepressant can be rec­
ommended as optimal for all patients because of substantial heterogeneity in 
individual responses and in the nature, likelihood, and severit), of adverse ef­
fects. In add ition , patients vary in the degree to which certain adverse effects 
and other inconveniences of drug therapy (e.g., cost, dietary restrictions) affect 
their prefercnces. 

In the large-scale Sequenced Treatment Allematives to Relieve Depression 
(STAR*D) effectiveness trial, patients wi th major depressive disorder who did 
not respond to or could not tolewte therapy with one SSRI (citalopram) wcre 
randomizcd 10 swi tch to eXlended-release ("sustllined-release") bupropion, ser­
traline, or extended-release venlaf:lxine as a second SlCp of treatment (level 2). 
Remission rutes as assessed by the 17-itcm Hamilton Rating Scale for Depres­
sion (HRSD-17) and the Quick Inventory of Dl.:pressive Symptommology­
Self Report (QIDS-SR- i6) were approximmely 21 and 26% for extended-re­
lease bupropion, 18 and 27% for senmline, and 25 and 25% for extended­
release venlafaxine therapy, respeclively: response rates a.<; assessed by the 
QlDS-SR- 16 were 26. '17, and 28% for extended-release bupropion, sertmline, 
and extended-release vcnlafaxi nc Iherapy, respectively. These results suggest 
thnt after unsuccessful initial treatment of depressed patients with nn SSRI, 
approximately 25% of patients will achievc remission after thcrapy is switched 
to another antidepressant and that either another SSRl (e.g .. scrtraline) or un 
agcnt from another class (c. g., bupropion, ven lufaxinc) may be reasonabl e a l­
ternative antidepressants in patients nOi responding to initial SSRI therapy. 

Paticllt T(liCrlIllCC Cunsidcratiulls. Because of differences in the adverse ef­
fect profile between SSRIs and tricyclic antidepressants, particularly less fre­
quent anticholinergic cffect~ , c:udinvas!;ular effects, and weight gai n with 
SSRIs, thc.~e drugs may be preferred in p:lticnts in whom such effects are nOl 
tolerated or arc of potential conccm . The decrcased incidence of anticholinergic 
effects associated wilh sertmline and other SSRls comparcd with tricyclic an­
tidepressants is a potential ad\'antage, since such effects may result in discon­
tinuance of the drug early during therapy in unusually sensirive patients. In 
addition. some anticholinergic effects may become troublesome during long­
tenn tricyc lic antidepressant therapy (e.g., persistcI1t dl)l mouth m"y resull in 
tooth decay). Although SSRIs share the s"me overall tolerability profile, certain 
patients may tolerate one drug in this c1l1sS beller than another.' In an open 
study, most patients wh'o had discontinued nuoxeti ne therapy because of ad­
verse effects subsequently toiemtcd scnr:lline therapy. Antidepressants olher 
than SSRls may be preferred in patients in whom certain adverse' Gl effects 
(e.g., nausea, anorexia), nervous system effects (e.g .. anxiety, nervousness. 
insomnia), and/or weight loss arc not tolcmlcd or are of concern, since such 
effects appear to occur more frequently with this c lass of drugs. 

Pedi:ltric ConsidcruliUrl!i. The dinieal presentation of depression in chil­
dren and udolescenls can differ from that in adults lind generally varies with 
the IIge and developmental stages of the child. Young'er children may exhibit 
behavioral problems such as social withdrawal, aggressive behavior, apathy, 
sleep disruption, ,lIld weight loss: adolescents Illay present with somatic com­
plainL~, self esteem problems, rebelliousness. poor perfonnance in school. or II 
panern of engaging in risky or aggressive behavior. " 

Only limited data arc available to dilte from controlled clinical studies eval­
uating various antideprcssam agems in children and ad01escents, and many of 
these studies have methodologic limitutions (e.g:. nonrandomized or uncon­
trolled, smull sumple s ize, short duration. nonspccifk inclusion criteria). fol uw­
eyer, there is somc evidence th:1I the response to antidepressants in pediau;ic 
patients may differ from that seen in adults, and caution shOl!ld be used in 
extrapolating dllta from adult studies when milking treatment decisions for pe­
diatric pati ents. Resu lts of several studies evaluating tricyclic antidepre ssants 
(e.g .. amitriptyline, desipramine, imipramine. nortriptyline) in preadolescent 
and adolescent patients with major depre~sion ind icate a lllck of overall emcaey 
in this age group. Basltd on the lack of emelle), data regarding use of tricyclic 
antidepressants lind MAO inhibitors in pcdimric patients nnd because of the 
pOlCmial for life-threatening adverse effects associated with the use of these 
drugs, many experts consider selective scrolonin-reuptake inhibitors, includ ing 
sertraline, the drugs of choice when antidepressant thempy is indicated for thlt 
treatment of major depressive di sorder in chi ldren and adolescents. Howcver, 
the US Food imd Drug Administration (FDA) states that, 'fhile efHcacy of 
tluoxetine hns been established in pediatric patients, efficacy of other newer 
antidepressants (Le., sertraline. ciwlopram, dcsvcnlafaxine, duloxetine, cscital­
opram, tluvoxumine, mirtazapine. nefazodone, paroxetine, venlafaxine) was 
not conclusively establi shed in c linical tri als in ped iatric patients w~lh major 
depressive disorder. In addition, FDA now Wilms th:ll antidepres.'iams increase 
the risk o f suicidal thinking and behavior (suicidality) in children and adolcs­
cents with major depressive disorder and other psychiatric disorders. (See Cau­
tions: Pediatric Precaulions.) FDA currently statcs thnt anyone considering us· 
ing an antidepressil1ll in a child or adoleseem for any clinical use must balance 
the potential risk of therapy with the clinical necd. (Sec Cautions; Precautions 
and Comraindications.) :, 

Geriatric ConsIderations. The response to antidepressants in depressed ger­
iatric patients without dementia is simi lar to that reported in younger adults, 
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but depression in gcriatric patients often is not recognized <md is not treated. 
In geriatric patients with major depressive disorder, selective serotonin-reup­
w.ke inhibitors (SSRls) appear 10 hc as effecti"e as tricyclic antidepressants 
(e.g., amitriptyline) but generally arc associmed with fewer overall ud\'ersc 
effects than these other agents. Geriatric patients uppcnr to be especially sen· 
sitive to anticholinergic (e.g .. dry mouth. constipation, vision disturbance), cur­
diovascular, orthostatic hypotensivc, and sedati ve effects of tricyclic amide­
pressanL<;. The low incidence of anticholinergic effects associated with 
sertraline and OIher SSRls compared with tricyclic amidepressanls also is a 
potential advantage in geriatric ,patjents, since such effects (e.g., constipation, 
dry mouth, confusion, memory impainnemi rna)' be particularly troublesome 
in these paticnts . However, SSRI thempy may be associated with other trou­
blesome adverse effects (e.g., nausea and vomiting, agitation and akathisia, 
parkinsonian adverse effects, sexual dysfunction, weight loss, hyponatrcmia). 
Some clinicians state that SSRIs such as sertraline may be preferred for treat ing 
depression in geriatric patients in whom the orthOStatic hypotension associated 
with many antidepressants (e.g .. tricyclics) potentially may result in injuries 
(such us ' severe falls). However, despite the fewer cardiovascular and anticho­
linergic effc"s associated with SSRls. these drugs did not show any advantage 
over tricyclic antidepressants with regard to hip fructure in a case-control study. 
In "ddition. there was lillIe difference in the rUles of falls ix'twcen nurs ing 
home residents receiving SSRIs and those receiving tricyclic anlidepressants 
in a rctrospeclive s tudy. Therefore, all geriatric individuals receiving either type 
of an~idepressant shou ld be considercd ~ t increased risk of fa lls and appropriate 
measures should be taken. In addition, clinicians prescribing SSRIs in geriutric 
patie{lts should be aware of the many possihlc drug interactions associated wilh 
these. drugs, including1 those involving metabolism of the drugs through the 
cytochrome P-4S0 system. (Sec Drug Imcr.lctions.) 

Patients with tlemcntia,of ,the Alzheimer' s type (Alzheimer's disease, pre­
senile or senile dementia) ofte!", present with depressive symptoms, such as 
depressed mood, appetite loss, insomnia. futigue, irritability, and agitation. 
Most expens"recommend that palients with dcmentiu of the Alzheimer's type 
who present with clinically important ;md pcrs is tent depressive symptoms be 
considered as candidates for phannaC(lthempy even if they fa il to meet the 
criteria for a major depressive syndrome. The goals o f such therapy are to 
improve mood, functionul status ('T.g., cognition), and quality of life . Treatmcnt 
of depress ion also I1llly reduce othcr neuropsychi:llrit· symptoms associated 
with depression in patients with dementia, including aggression. anxiety , npa­
thy. and psychosis. Although patients may prcsent wilh depressed mood alone, 
the possibility of more extensive depressi ve symptumatology should be con­
sidered. Therefore, patients sho~ld be evaluated and monitored !;arcfully for 
indices of major depression. sl:kidal ideation. tlnd neurovegetative signs s ince 
safety mea.~ures (c.g., hospitaliz~tion fur s~ i cidalit)'1 and morel vigorous a~d 
aggressive thcrapy (c.~. , rel:uivcly high dosages. multiple drug trials) may be 
needed in some patiems. 

Although placebo-controlled trials of antidepressants in deprcssed p:uicOls 
with concurrent dementia have shown mixed reSUlt's, the availablc evidence 
and experience with the usc of anii,deprcssanls in patients with dementia of the 
Alzheimer's type and associated depressive manifestations indicate that de­
press ive symptoms (including depre~sed muod alone and ,with.neurovcgelative 
changes) in such piltien'L<; arc respo'ns ive to' antidcpressant 'therapy. In some 
patients, cognitive deficits' may panially or' rully resolve during antidepressant 
therilpy, but the extent of response will be limiTed to the degree of cognitive 
impainnent thilt is directly relat~d to depress ion . SSRls such as sertmline. ci­
ta lopra'm, escitalopram.' i1uoxetine, or paroxctil)e are gener.lIly considered as 
first-line agents in tl]e trcatmdnt of depressed p:lIients with delllentia s in!;c they 
arc beneT tolcrJted Ihan some other antidepressants (e.g., tricyclic antidepres­
sants, rrtonoam ine oxidas'e inhibitors). Some possible alternative agents 10 

SSRIs include bupropion. mirtazapine. and vcnlufaxine. Some geriatric pmients 
with dementia :lfId depression may be unable to tolerate the antidepressant 
dosuges needed to achieve full remission. When a rapid antidepressunt respnnsc 
is not critical, some experts therefore recommend u vcr)! gradual dosage in­
crease to innt!use the m!clihoou thm a therapeutic dosage of [i1e SSRI or other 
antidepressant will be reached and tolerated. In a r.lIldomized, placebo-con­
trolled stui:ly in a limited number10f patients wil h major depress ion and Alz­
heimer' s diseasc, serlraline was found to be superior 10 placebo: depression 
reduction in this study was accompanied by Icssened behavior disturbance lind 
improved acli\'j ties of daily living but not improved (:ognition. 

Cllrdlovascufur ConsldcrllHons. The rclntively low incidence of adverse 
cardiovllscular effects, including orthostatie hypotension and conduction dis­
turbances, associated with sertraline and other selective scrotonin-reuptuke in­
hibitors muy he udvnntngeous in patients in whom !he cardiovascular effects 
associated with tricyclic ' antidepressants may be illlzardous. Paiients with a 
recent history of myocnrdiai'infarction or unstable cnrdiovascular disease were 
excluded from premllrketing clinical studies with sertraline . However, the car­
diovascular safety of scrtrnline (50-:mO mg daily for 24 weeks: mean dosage 
of 89 mg daily) was evaluated in a poslmarketing. double-blind . placebo·con­
trolled study in adull outp.lIients with major depressive disorder and a recent 
history of myocard ial infarclion or unstable angin .. pectoris requiring hospi­
talization but who were otherwise free o f Iife-threatcning medical conditions. 
When thempy was initiated during thc acute phase of recovery (within 30 dap 
after a myocardial inf:lfction or hospitalization for unstable angina). sertmline 
therapy did nOl' differ from placebo on Iht! following cardiovascular end points 
at week 16: left ventricular ejection fraction and totul cardiovascular events 
(angina,' chest pain, edema, palpitations, syncope, postural dizziness. chronic 
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hean failure. myocardial infarction. tachycardia. bmdycardia. blood .pressure 
changes). Although not statistically significant. approximately 20% fewer ma­
jor cardiovascular events involving death or requiring hospitalization (e.g., for 
myocardial infarction, chronic heart failure. stroke; angina) occurred in the 
sertraline-treated patients compared with those receiving placebo. (See Cau­
tions: Cardiovuscular EffecL~ amI see also Cautions: Precautions and G'ontra­
indications.) 

Sedative Considerntions. Because sertmline and other SSRls are generally 
less sedating than some other antidepressants (e.g .• triqclics). some clinicians 
state that these drugs may be preferable in patients who do not require the 
sedative effect s associated with many antidepressant agents: however. an an­
tidepressant with more prominent sedative effects (e.g. , trazodone) may be 
preferable in certain patients (e.g., those with insomnia). 

Suicidal Risk Cnnsideraliuns. Suicide is n known risk of depression and 
certain other psychi.lIric disorders, and these [disorders themselves ' are the 
strongest predictors of suicide. However. there has been a long-standing con­
cern that antidepressants may have a role in inducing worsening of depression 
and Ihe emergence of suicidal thinking- and behavior (suicidality) in certain 
patients during the early phases 'of treatment. FDA states that antidepressunts 
increased the risk of suicida[ity in shon-tenn studies in children, adolescents, 
and young adults ( 18-24 years of age) with major depressive dison.ler and other 
psychiatric disorders. (See Cautions: Pediatric Precautions.) An increased sui­
cidality risk was not demonstrated with antidepressants compared with placebo 
in adults older than 24 years of age and a reduced risk was observed in adults 
65 years of age or older. It currently is unknown whether the ~uicidality risk 
extends to longer-tenn antidepres~ant use (i.e., beyond severnl months); how­
ever, there is substantial cvidence from placcbo-controlled1maintenanee trials 
in adults with major depressive disorder that antidepressantS' can delay the 
recurrence of depression. Because the ri ~k of stiicidalily in ilepressed pati~nts 
may persist until substantial remission of depression occurs. appropriate mon­
itoring and close nbservation of all patients' who arc receiving antidepressant 
therapy is recommended. (See CaUl ions: Precautions and Contraindications.) 

Other Considerations. Sertraline has been effective in patients with mod-
erate 10 severe depression. .1 . 1 

In the Sequenced Treatment AlternativCs to Relieve Depression (STAR*D) 
level 2 trial. 'imtienls with ~major depressive ,disot'der who did not respond to or 
could not tolerate 'therapy with citalopram (another SSRI) were randomized to 
receive either exiended-rclease ("sustained-release") bupropion or buspironc 
therapy in audition io citalopram. Although both extended-release bupropion 
and buspirone were found to produce similar remission rates, extended-release 
bupropion produced a greater reduCtion in 'the number and severity of symp­
tnms and a lower rate of1drug discontinuance than buspironc in ihis large-scale. 
effectiveness trial. These results suggest Ihm augmentation of SSRI therapy 
with extendedl release bupropion may be usefJ I in sonic patients with refractory 
depression. II , 

Sertraline has heen effective in patients with dep'rcssion and concurrent 
human immunodctlciency virus (HIV) infection and de'pression with anxiety. 

In a double-blind, placebo-controlled s1UIJy. both senraline or imipramine 
were found 10 be more effective than placebo in reducing th'e depressive1symp­
toms and improving psychosocial functioning in patients with dysthymiat with­
nut concurrent major depression: moreover, fewer patients treated with sertra­
line than thcise treated with imipramine or placebo discolllinud l therapy 
because of adverse effects. The results of several'other studies, both 'controlled 
and uncontrolled, also suggest that sertraJine may' he J ffective in patients wilh 
dysthymia. Because dysthymia is a chronic condition and requircs pr~)['ongetll 
antidepressant therapy, the good tolerability demonstrated in clinical studies to 
date may be advantageous. Serlra[ine also has been "used in the treatment of 
anger attacks associated with atypical depression and dysthymiat in J limited 
number uf paticnL<;. ' ,I .1 

• Obsessive-Compulsive Disorder Sertraline is used in the treatment 
of obsessive-compulsive disorder when the obsessions or c.ompulsioflS cause 
marked dislre,o;s, ure time consuming (take longer than I hour daily), or interfcre 
subst,mtially with the patient's nomla~ roW inc, occupational 'or academic func­
tioning, or usual social activities or relationships. Obsessions are recurrent and 
persistent ideas, thoughts, impulses. or images,that. at some time during , lhe 
disturbance. are experienced as intrusive and inappropriate (i.e., "ego dys­
tonic") and th,1I cause marked anxiety or distress but that are not simply lex­
cessive worries about real-life problems, Compulsions ,are repetitive. inten­
tional behaviors (e.g .• hand washing, ordering. checking).or mental acts (e.g., 
praying. ~ounting, repeating words silently) pcrfonned in respnnsf! to" an ob­
session or according to rules that musl be applied rigidly (e.g., in a stereotyped 
fashinn). Althnugh the behaviors or acts ure aimed at preventing or reducing 
distress or preventing some dremled event or situation, they either arc not con­
nccted in a realistic manner with what they arc designed to neutralize or prevent 
or arc clearly excessive. At some time during the course of the disturbance, 
the patient, if an adult. recognizes that the obsessions or compulsions are ex­
cessive or unreasonable; children may not make such a recognition. , 

The eftkacy of sertraline for the management of obsessive-compulsive dis­
order has been established in several multicenter, placebo-controlled studies, 
including one study of8 weeks' duration and 2 studies of 12 weeks' duration 
in adults and one study of 12 weeks' duration in children nnd adolescents ,6-
17 years of, age. Patients in these studies had moderatc to severe obsessive­
compulsive disorder with mean baseline IOlal scores on the Yale-Brown Ob· 
sessive-Compulsive Scale t YBOCS) of 23-25 in adults and 22 in children and 
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adolescents (measured in the Children's Yale-Brown Obsessive-Compulsive 
Scale rCY -BOCS]). In the 8-week study with llexible dosing, adult patients 
received sertraline in dosages ranging from 50-200 mg daily; the mean dosage 
for those completing the study was 186 mg daily. Total scores on the YBOCS 
decreased by an average of approximately 4 point s in ser!raline-treated patients 
and 2 point.~ in patients receiving placebo; this difference was statistically sig-
nificant. , 

In a fixed-dose studYlof 12 weeks' duration involving sertraline dosages of 
50. 100. and 200 mg daily. adult patients receiving 50 and 200 mg of the drug 
daily experienced substantially greater reductions in the YBOCS total score 
than those receiving placebo (approximately 6 to approximately 3 points. re­
spectively). In a 12-week study with flexible dosing in the range of 50-200 mg 
daily. the mean sertraline do.sage in adult patients completing the study was 
185 mg ·daily. YBOCS total scores in the sertraline-treated .patients were re­
duced by a mean of approximately 7 points, which was bener than the mean 
reduction of approximately 4 points reported in the placebo-treated patients. 

_ In a 12-week study with flexible dosing; sertraline therapy was initiated at 
dosages. of 25 or 50 mg 'daily in children 6-12 year.; of age or adolescents 13-
17 years of age, respectively. Subsequent dosage was titrated according to 
individual tolerance ovcr the first 4 weeks to a maximum dosage of 200 mg 
daily; the mean dosage for those completing the study was 178 mg daily. The 
drug produced substantially greater reductions in scores in the Children's Yale­
Brown Obsessive-Compulsive Scale (CY -BOCS), the Natinnal Institute of 
Mental Health Globnl Ob~essive-Compulsive Scale (NIMH-Dc), and the Clin­
ical Glob:tl Impressions (CGl) Improvement Scale: total scores on the CY­
BOCS decreased by an average of approximately 7 units in sertmline-treated 
patients and 3 units in patients receiving placebo. An analysis of these con­
trolled studies for possible age- and gender-related crfects on treatment out­
come did! not 1suggest 'any difference in erticacy bused on either the age or 
gender of the p:ttienl. " .' , 

in additioQ, in an uncontroll~d 6-w~ek stu,dy with flexible dosing (50-200 
mg daily) in children or auolci cems 6-17 ye'!rs of age with obsess ive-com­
pulsive disorder or Il]ajor drpr~ssionlt , those with a diagnosi s of obsessive­
compulsive disorder had mean baseline total scores nn .the CY-BOCS, NIMH­
DC, and CGI of aboul 1~ .9. 10.2. and 5.2 , rcspectjvely. Sertraline produced 
substantial reductions in all 3 of the scales; total scgres on CY-BOCS, NIMH­
OC, and CGI decreased to 12.9,6.7, and 3.4. respectively. In another uncon­
trolled, ~-weck study elli ploying 1\ sertraline dosage thm was escalated from 
25 to 200 mg daily over 3 weeks. the drug combined with behav!oral therapy 
was effective in a limited lnumber o f adolescents 13- 17 years of age with 
obsessive;:con,lpulsive disor~er refractory ~o other therapies; total scores on Ihe 
CY -BOCS at the end of the study decreased by I I points lfrom 25.4 to 14.41. 

Resul /!'; from comparatlve studies to date suggesl lsertraline and other sc­
lective serotonin-reuptakt! inhibitors (SSRls; ~.g., f1uoxCtine. , fl ~vnxamine. pa­
mxetine) arc as effective or somewhat less effective than clomipramine and 
more effective than tricyclic anlidepress,lllts (e.g" amitriptyline. desipramine, 
imipramine, nortripiyli~e ) in thel m4nagemenlt of ob~css ~ve-cqmpulsi~'e disor­
der. In a pooled analYSIS of separate short-term (10-13 weeks) studies com­
paring cldmipramine. fluoxetine, fiuvox amine. ti r sertraline with p laccbo, clo­
mipramine was1calcula'ted as bCing more effective las detennined by measures 
on the YBOC scale) than! SSRls, although all drugs were superior to placebo. 
Like clomiprami~e, SSRIs reduce but do not completely elimi~me obsessions 
and comp'ulsions~ J 1 ' 
I. Many'cliniciarls 'consider an SSRI (e.g .• sertmline, tluo.'l;etine. fluvoxamine, 
paroxetine) or clomipramine to be the drugs of choice for the pbanmlcologic 
treatment ' of obsessive-compulsive disorder. The decision whether 10 initiate 
thempy ' with lin SSRI or domipmmine often is made based on the adverse 
effect profile of these drugs. ·For example. some clihicians prefer clomipramine 
in patient~ who may not tolerate the adverse effect profile of SSRls (nausea, 
headacllc. ovcrstimulation, sleep disturbances) while SSRIs may be useful ' a[­
ternatives in putients unable to tolerate the <ldverse elTec!s {anticholinergic ef­
fects, cardiovascular effeds. sedation) associated with clomipramine therapy. 
Considemtion of individual /patient characteristics (age. concurrent medical 
conditions). phannacokinetics of the drug. potential drug interactions, and cost 
of thempy may also influence clinician ... ' when selecting between SSRls and 
clomipramine 'as first -line therapy in patients with obsessive-compulsive dis­
order. Although nol clearly established, it has been suggested that the'mecha­
nism of action of sertraline and other potent serotonin-reuptake inhibitors (e.g., 
clomipramine. fluoxetine. fluvoxamine. paroxetine) used in the mnnagement of 
obsessive-compulsive disorder may be related to their serotnnergic activity. 

• Panic Disorder 'Sertraline is used in the treatment of panic disorder 
\vith or without agomphobia. Panic disorder is characteri zed by the occurrence 
of unexpected p,anic 'a'nacks and associated cdncem uboul having additional 
a/lacks, worry about Ihe implications or consequences of the allacks : and/or a 
clinically important change in behavior related to the auacks. 'I 

According to DSM-IV, panic disorder is dladcterized by recurrent unex­
pected panic :In:lcks, which consist of a discrete' periud of intense fear or dis­
comfort in which 4 (or more) of the following ... ymptoms de~elop abruptly and 
reach a peak within 10 minutes: palpitations, pounding hearl, or accelerated 
heart rate; sweating; trembling or shaking; sensuiions of shortness of breath or 
smothering; feeling of Choking; chest pain or di.~comfort; nuusea or abdominal 
distress; feeling dizzy. unsteady, lightheaded. or faint; derealization (feelings 
of unreality) or depersonalization (being detached from oneselI); 'fear of losing 
control; fear of dying; paresthesias (numh(1ess or tingling sensations): and chills 
or hot flushes. I,i. '1 
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Sertraline 

The efficacy of sertraline for Ihe m:magement of panic disorder has been 
esmblished by 3 doublt=-blind. placebo-controlled studies in adult outpatients 
who met DSM-IfI-R crileria for panic disorder with or wilhout agoraphobia. 
The first 2 sludies were of 10 weeks' duration and used a flexible dosing sched­
ule. Sertraline therapy was initiated in a dosage of 25 mg daily for the first 
week and then dosage was escalated to 50-200 mg daily depending on clinical 
response and tolerability. The mean sertraline dosages for completcrs were I J I 
and 144 mg daily for the first 2 studies. Overall! these :! studies demonstrated 
that senraline was superior to

l 
placebo in decreasing the frequency of panic 

atlacks and in improving scores on Ihe Clinical Global Impression Severily of 
Illness and Global Improvement Scales. TIle difference between sertrJ.line and 
placebo in reduction in the numbcr of full panic ;ltlack ... per week compared 
with baseline was approx imately 2 in both studies. 

TIle third study was a fixed-dose study of 12 weeks' duration. Semaline 
was gil'en in dosages of 50. 100, and 200 mg daily. The patients rece iving 
sertraline demonstrmed a substantially greater reduction in panic attack fre ­
quency than pUlients receiving placebo. Howel'cr. the results of this study were 
not readily interpretable regarding a dose-responsc rclationship for efficacy in 
this condition. 

An analysis oftllese 3 controlled sLUdies for possible age-, race-. or gcndcr­
related effects on trcalment outcome did not suggest any diffcrence in efficac)' 
based on these pat ient characteristics. 

Panic disorder can be treated with cogn iti vc and behavioral psycholherupy 
and/or phaml:u:ologic therapy. lllere arc scvernl classes of drugs that appear 
to be effective in the phannacologic manngemem of panic disorder. including 
tricyclic llntideprcssallls. MAO inhibitors (e.g .. phenelzine). selective sero· 
tonin-reuptake inhibitors (SSRls: e.g .. citalopmm. fiuoxetine, paroxetine . scr­
traline). and bcn1.odiazep ines (e.g .. alpra1.Olam, clonazepam). When choosing 
:lmong the availahle drugs. clinicians should consider their acceptance and 
tolerability by patients: their ability to reduce or eliminate panic attacks. reducc 
clinically import:lnt an:\iety and disability secondary to phobic avoidance. and 
:lmeliorate other common comorbid conditions tsuch a.~ depression): and thcir 
ability to prcvent relapse during long-tern. therapy. Bec:luse of their beller 
tolembility whcn comp:lrcd with other agents (such as the tricyclic antidepres­
sants <Ind bcn1.odiazepines). the lack of physica l dependence problems com· 
manly. associated with benzodiazepines. and efficllcy in panic disorder with 
comorbid conditi ons (e.g .. depression. other un:\iety disorders such us obses· 
sive-compulsive di sorder. alcoholism). many clinicians prefer SSRIs as ti rst­
line lhempy in the management of panic disorder. If SSRltherapy is inct'fcctive 
or not IOlenued. usc of a tricyclic antidepressilm or a bcnzodiazepine is rec­
ommended. 

Sertmiine has improved chronic idiopathic urticariat ussociated with panic 
disord~r in at least one paliem. hut further sludy is needed to determine whether 
serotonin is involved in the pathogenesis o f unicuria and whether SSRls arc 
crfective in this condition. 

• Posttraumatic Stress Disorder Semalinc is used in the treatment 
of posnTaumatic stress disorder (PTSD). P'TSD is an an:\iety disorder that in­
volves the de ve lopment of cenain chamctcristic symptoms following personal 
exposure to an extreme traumatic stressor. According !O DSM-IV, PTSD re· 
quires e:\posure to a traumatic event(s) that involved actual or threutcned death 
or seriou s injury, or threat 10 the physical integrity of self or others. lind the 
response to the event mw;t involve intense fear. hclple~sness. or horror fin 
children the response may be expressed by disorganized or agitated behavior). 
PTSD is characterized by persistent symploms of n' ! '.\'pt·rie"dll.~ Ihe trauma 
(e.g .• intrusive d istressing recollections of the event: recurrent distressing 
dreams of the event: :lcting or feeling as if the event were recurring including 
illusions. hallucinations. or flashbacks; illlensc distress ,It exposure 10 internal 
or external cues that symbolize or resemble lin a!ipect of the event: physiologic. 
reactivity on exposure to internal or external CU I.'.~ thm symbolize or resemble 
an aspect of the event ). persistent IlI'oil/wlt'e of stimuli lIssociated wilh the 
trayma and numbing of general responsiveness (e.g .. cJ"forts to avoid thoughts. 
feelings, or ctJ[lvcrsmions rdated to the event effortS !O avoid activities, places. 
or (7Cople thill arousc recollections of the event; illubi lity to recall an imponant 
aspect of Ihe event: markedly diminished interest or part icipation in signilicant 
activities; feeling of detachmenl or estrangeml.!nI from 0I11ers: restric,ed emo· 
tions :lnd/or range of affec( nol prc..'ient before th t! event: sense of a forcshon­
ened futu re), and persistent symptoms of ill/'1"t'a.'i~·d ar(jJ/.mi (e.g .• difficulty 
sleeping; irritability/outbursl s of anger: difficulty concentrat ing: hypc rvigil­
ance: eX:lggerutcd startle response). According 10 DSM-IV. a PTSD diagnosis 
requires the presem:e of I or more symptoms of I"a.\pt·rit'I/(· illg. 3 or more 
symptoms of (II·oidtlllc·f'. and 2 or more sympt oms of illcn'(I.\·(yl al'Ol/.wl, all (1f 
which must be present fur at least one month and cause clinically important 
distress or imp:linnent in social, occupational, or other important areas of func· 
tioning. PTSD. like other anxiCly disorders, rarely occurs alune, and patients 
with PTSD often present with comorbid disorders (e .g., major depressive dis­
order, sohslancc ubuse disorders, panir; disorder. generalized anxiety disorders, 
obsessive-compulsive di sorder, social phobia): it is unknown whether these 
comorbid disorders precede or follow the onsel of PTSD. 

Psychotherapy alone or in combination wilh phannacothempy generally is 
considered the treatment o f choice for PTSD. Phannacologic therapy ntay be 
indicated in addition to psychotherapy for initialtrcatment of fYI'SD in patients 
who have comorbid disorders (e.g., major depressil'e disorder, bipolar disorder, 
other anxiety disorders) and also may be indicated in those who do not respond 
to ini,ial treatment with psychotherapy alone. If phamllicotherapy is indiCated 
in patients with PTSD, se lectil'e serOlonin-reuptuke inh ibitors (SSRls; c.g .• ser-
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tmline. fluoxetine. pllroxctine) usually are considered the drugs of choice (ex­
cept in pmients with bip0];lr disorder who require treat ment with mood stabi­
lizing agents). 

The efficacy of senraline for the management of PTSD has been establi~hed 
in 2 placebo-controlled studies of 12 weeks' dumtion in adult outpatients (76% 
women) who met DSM-III-R criteria for chronic PTSD (duralion of symptoms 
3 months or longer). The mean duration of PTSD for these pmients W,IS ap­
proximately 12 years and 44% of patients had secondary depre.ssive disorders. 
Semaline therJ.py was ini.iated at a dosage of 25 mg daily for the first week 
and then dosage was e!>Caiated (using a flexible dosage schedule) to 50-200 
mg daily based on clinical response and tolerability. TIle mean senraline dosage. 
for patiems who completed studies I and 2 was 146 mg :md 15 1 mg daily. 
respectively. Overall. these 2 studies showed that sc nmline was superior to 
placebo in improving scores on the Clinician-Administered PTSD Scale Pan 2 
IOtal severity scale (a measure of the intensity and frequency of all 3 PTSD 
diagnostic symptom clusters [reexperiencing/intrusion. avoidance/numbing. 
:md hypcrarousalJ). ,lmpact of Event Scale (n patient rated measurement of the 
intrusion and avoidancc symptoms), and the Clinical Global Impressions Se­
verity of mness and Global Improvement Scu les. 

However, in 2 addilional placebo-con.rnlled studies of similar design lind 
dUr.ltion, the difference in response to treatment on key assessment scales be­
tween patien.s receiving sertraline and those receiv ing placebo was not staiis­
tleally significant. In one study of mostly femllic patients who met the DSM­
m-R criteria for PTSD related 10 sexual/physic:11 tmuma. those recei ving 
placebo experienced substantially greuler improvement on Ihe Impact of Event 
Scale than those receiving serlrulinc Iherapy. Although this study enrolled a 
higher proportion of p.llients with comorbid anxiety disorders and .1 higher 
proportion of patients receiving plucebo with a succe~sful response 10 previoLls 
psychotropic thempies than. the studies demonSlrating crtic:tcy of the drug. it 
is unknown whe,her Ihese factors alone IlCCOU!ll for the high placebo response 
in the study. 

Efficacy o~scnruline for lhe managemem of PTSD related to war or combat 
was evaluated in a study involving primaril y while men in a VA medical center 
outpatient selling (mean dumtion of PTSD approximmely 18 years). At the end 
of this study. patienls receiving senmline did not di ffe r from those receivin,g 
placebo on any of the key efficacy assessment scttles (e.g .. Clinician-Admin­
istered fYTSO scale. Dav idson Self-Rating Traunm sc.lle, Impact of Event 
Scale). In addilion. lhe mean change from haseJinc for both treaUllelll groups 
in this study was of II lesser magnitude than those of patients receiving placebo 
in the other reponed studies. The lack of response to sertralinc treutmeril in 
these combat vetemns is consistent with control1ed .~ tudies evaluating othcr 
selective seTOtonin-reuptake inhibitors (e.g .. nuoxctine. brofaromine Inol com­
mercially :l\'ailable in the USn in Vietnam veterans wilh PTSD. Some experts 
suggest that patients with combat- or war-relmed PTSD Illay be less responsive 
to treatment Ihan paticnts with PTSD rel:lIed to other traumatic e\'ents (c.g .. 
sexual ass:lUlt. aeddenls. nalUml disasters) because of some f:l clor inherent in 
combat- or wnr-relnted trauma. However. other expens suggest that the poor 
lreatment response in studies evaluating use in vetcrans may be the result of 
sump ling error since. vetemns receiving treatment at VA hospitals may consti­
tute a self-selected group of plltients whh chronic PTSD who have multiple 
impainnents (comorbid disorders. substnnce abuse) that make them less re­
sponsil'e to tremmen!.1 

Since PTSD i .~ a more common disorder in women than men. the majority 
(76%) of patients in reported studies were women. A retrospectil'e analysis of 
pooled data hus shown 1I substantial difference between scrtraline and placebo 
on key effi cacy assessment scales (e.g ., Cliniciun-Adm inistercd PTSD scale . 
rmpact of Event Scale. Cl inical Globullmpressions Severity of Illness Scale) 
in women (regardless of a basel ine diagnosis of eomorbid depression). t'IUt 
essentially no effect ill the limited number of men studied. The clinical impor­
lance of this apparent gender effec. is unknown: however. only limited data 
arc available 10 dute regarding usc of SSRls in men who hal'e PTSD related to 
noncombat-related tTUuma (t! ~ g .. sexual assau lt . accidcnts, natural disasters). 
There are insuflicient datu to datc to detenninc whether race or age has lIny 
effect on the emcacy of senraline in the managclllent of PTSD. 

• Premenstrual Dys phuric Disorder Sertr:rl ine is used in till: treat­
ment ofpremenslrual dysphoric disorder(previnusly latc luteal phase dysphoric 
disorder). OSM-IV criteria for premenstrual dysphoric disorder (PM DO) re­
quires thaI in mo~t menstrual cycles of the prev ious ye:lT at leust 5 of the 
following II symptoms must have been present fo r most of the time during 
the last week of the luteal phase (with at least onc of the symptoms being one 
or tile !irst 4 listed): marked depressed mood. fee lings llfhopelessness, orself­
deprecating thought s: marked anxielY, tension. feelings of being "keyed up" or 
on "edge"; marked affective lability (c.g. , feeling .~uddenly sad or tcarful or 
increased sensitivity to rcje'ction): persistent and murk"Cd anger or irritability or 
increascd interpersonal contlicts: decreased im erest in usual acli"ities (e.g., 
work, school, friends. hobbies): a subjective sense of difficulty in concenlr.lting: 
lethargy, easy fat ig:lbility. or m:lrked lack ofener!!y: marked change in appetile. 
overeming. or specific food cTUvings: hypersomnia or insomnia: a subjcclivc 
sense of being overwhelmed or out of control: lind other physical symptoms. 
such as breasl lenderness or swelling. headaches. joint or muscle pain , or a 
sensmion of "bloating" or weight gain. Such symptoms should begin to remit 
within a few days of tlte onset of menses (follicular phase) and ure always 
absent in the week following menses. The presence at' this cyclical patlem of 
symptoms must be conlinned by at lema 2 consecutive months of prospeclive 
daily symptom ratings. PMDD should be distinguished from the more common 
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premenstrual syndrome (PMS ) by prospective daily' ratings and (he strict cri-
teria listed above. r 

111e emcacy of sertraline for the management of PMDD has been estab­
lished in 2 mndomized. placebo-controlled studies over 3 menstrual cycles in 
adult women who met DSM-IIJ-R or DSM-IV criteria for PMDD. In these 
studies. flexible dosages (runge: 50-150 mg. daily) of sertruline administered 
continuously throughout the menstrual cycle or during the luteal phase only 
(i.e .• for 2 weeks prior to the onset of menses) were shown to be substantially 
more effective than placebo in improving scores from ba'ieline on the Daily 
Record of Severity of Problems (DRSP). the Clinical Global Impression of 
Severity of Illness (CGI-S) and Improvement (COl-I). and/or the Hamilton 
Depression Rating Scales (HAMD- J7). The mean dosage of senraJine in pa­
tients completing these trials was 102 or 74 mg daily for those receiving con­
tinuous or lute:ll-phase dosing of the drug. respectively. 

When given in a flexible , dosage of 50--150 mg daily in a separate double· 
blind. placebo-controlled study, senraline was substantially beller than placebo 
in improving symptoms (depressive symptoms, physicul symptoms, anger/ir­
ritability) and functional impairment associated with this clisorder. The bene­
ficial effect of the drug was apparent by the first treatment cycle. In an open 
study comparing sertraline and desipramine. in the treatment of premenstrual 
dysphoric disorder. sertraline und possibly desipramine '!Vere found to be ef­
lcctive; however, sertraline was better tolerated than desipramine. Additional 
controlleu studies are needed to detemline whether the efllcacy of the drug is 
sustained during longer-term, maintenance therapy in women with Ihis condi­
tion. In addition. eflkucy of senruline used in conjunction with oml contracep­
tives for the treatment of PMDD has not been determined since patients re­
ceiving oml contraceptives were excluded from most clinical studies to date . 

• Social Phobia Sertraline is used in the trealment of social phobia (so­
cial anxiety disorder). According to DSM-IV, social phobia is characterized by 
a marked and persistent fear of one or more social or performance situations 
in which the person is exposed to unfamiliar people or to possible scrutiny by 
others. Exposure to the feared situation almost invariably provokes anxiety, 
which may approach the intensity of a panic attack. The feared !,>ituations ure 
avoided lor endured with intense anxiety or distress. The avoidance. feur. or 
anxious anticipation of encountering the social or performance situlllion inter­
feres signilicantly with the person's daily routine, occupational or academicl 
functioning. or social activities or relationships, or there is marked distress 
about having the phobius. Lesser degrees of performance anxiety or shyness 
generally do not require psychotherapy or pharmacologic trealment. 

The efficacy of sertraline in the trcatment of social phobia has been estab· 
lished in 2 muhicenter, placebo-controlled studies in adult oUipatients who met 
DSM-IV criteria for social phobia. In one study of 12 ,weeks' duration. 47% 
or patients receiving flexible dosages of senraline (50-200 mg daily; mean 
dosage of 144 mg daily) were characterized as responders (defined as a score 
of J or 2 on the Clinical Global Impressions [COl] Global Improvement Scale)1 
compared with 26cic; of those receiving placebo (intent-to-treal anllIY!'>is). Ser­
traline also was found to be superior to placebo on the Liebowitz Social Anxiety 
Scale (LSAS ). a 24·item clinician administered measure of fear. anxiety, and' 
avoidance o f social and performance situation, and on most seconda!)' effiGuey 
measures. including the Duke Brief Social Phobia Scale (BSPS) total score. 
fear and avoidance subscaJcs of BSPS, and fear/anxiety and avoidance subs­
cales of LSAS. These results were similar to those seen in a l1exible-dose study 
of 20 weeks ' dunnion. in which a score of I ("very much improved") or 2 
("much improved") on the CGI Global Improvement Scale was attained by the 
end of the treatment period by 53 or 29% of patients receiving sertraline (5{J... 
:WO mg daily; mean dosage of 147 mg daily) or placebo, respectively (intent­
to· treat analysis). Sixty-five patients in this study subsequently were enrolled 
in a separale controlled study. including 50 patients who had responded to 
sertraline in the initial study and then were randomized to receive either con­
tinueu treatment with sertraline or plaeeho in the subsequent study and 15 
patients who had responded to placebo in the initial study and cominued to 
receive placebo in the !'>ubsequelll study. Based on an intent-to-treat analysis. 
4% of patients who continued treatment with sertraline, 36% of patients ran­
domized 10 receive placebo. and 27% ofi those who continued treatment with 
placebo rc\apsed (delineu as an increase of 2 or more points from bas~line in 
the CGI .Seve.rily of Illness score or discontinuance of the study drug because 
of lac],! of efficacy) at the end of the 24-week.treatment period. Similar to resulL>; 
of pivotal , short-term clinical studies, senraline also was shown to be substan­
tially more effective than placebo on the COl Severity of Illness Scale, Marks 
Fear Questionnaire (MFQ) Social Phobia subscalc, and BSPS total score. 

Subgroup analysis of short-tenn, controlled studies in adult outpatients with 
social anxiety disorder did not reveal any evidence of gender-related differ­
ences in treatment oulCome. There was insufllcienl information to determine 
the effect of race or age on treatment outcome. Safety and effic!!cy of sertraline 
for the treatment of social phobia in children or adolescents ha~e not been 
esWblished to date. II 

• Premature Ejaculation Like some other seTO\onin-reuptake inhibi­
tors. sertraline has been used with some success in the treatment of premature 
ejaculationt. In a placebo-controlled study, sertraline produced substantial im­
provements compared with placebo in lime to ejaculation. number of successful 
allempts at intercourse, and incidence of ejaculation during foreplay. as well 
as overall, clinical judgment of improvement. In audition, the drug was well 
tolerated in most patients. A trial with drug therapy may be particularly u~;eful 
in pmients who fail or refuse behavioral or psychotherapeutic trealment or when 
partners arc unwilling to cooperate with such therapy. 1 
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• Other Uses Sertraline h,L'i been used in a limited number of patients 
with various types of headachet with variable results; however, its usc in this 
condition may be limited by frequent adverse effects. 

Dosage and Ad~inistration 
• Administration SertraJine is administered orally. 111e drug',usually is 
administered 'once daily in the Illoming or evening. 11le extelll ofGI abso'rption 
of sertraline reported ly may be increased 's lightly . the peak concentration in­
creased by about 25%. and the time to peak concentration after a dose decreased 
from about 8 to 5.5 hours when tile drug is <l(Jmini'stered with food. but such 
changes do not appear to be clinically important. 

When sertruline hydrochloride concentrate for oral solution (Zoloft.:) i .~ 

used, doses of the drug should be measured carefully using the calibrated drop­
per provided by the manuf'lcturer. 111e appropriate dose of the oral solution 
should be diluted in 120 mL of water. ginger ale. lemonllime scxla. lemonade. 
or orange juice before administration. The diluted solution containing sertraline 
hydrochloride should be mixed and admini stercd immediately .Ind should not 
be alloweu to stllnd before administration. A slight haze may nccasionally 
appear in the diluted oral solution, but the manufacturer states that this is nor­
mal. 

• Dosage Dosage of sertraline hydrochloride is expressed in tc.rms of 
scrtraline.' 

Pmiems receiving sertmline should be monitored for possible worsening of 
depression, suicidality. or unusual changes in behavior. especially al the be­
ginning of therapy or during perious of dosage .ildjustmenl. (See Cautions: 
Precautions and Contraindications.) I i' 

Abrupt discominuance of sertralinc. therapy should be avoided because of 
the pOlential for withdrawal reacLions. (Sec Chronic Toxicity.) In addition. 
paLient!'> may experience a worsening of psychiatric status when the drug is 
discontinued abruptly. Therefore, it is recommended that dosage be tapered 
gradually (e.g., over a period of several weeks) anu the palient monitored Cilre­
fully when sertraline therapy is disconlinueu. 

The manufacturers recommend that an interval of at least 2 wceks elapse 
when switching a patient from a monoamine oxida.'ie (MAO) inhibitor to ser­
traline on when switching from sertraline to an MAO inhibitor. For additional 
information on potentiillly serious drug interactions thai may occur between 
sertraline and MAO inhibitors or other scrotonergic agents, see· Cautions: Pre­
cautions and Contmindications and sec also Drug Intemclions: SefOtonergic 
Drugs. ! I. • 

Clinical experience regarding the optimal liming of switching from other 
drugs used in the- treatment of major depressive disorder, obsessive-compulsive 
disorder, punic disorder, posttmumatic stress disorder, premenstrual dysphoric 
disorder, and social anxiety disorder 10 senraline therapy is limited. Therefore. 
the manufacturers recommend that care and prudent medical judgment be ex­
erci !jed when switching from olher drugs to scrtraline, particularly from long­
acting agents (such a.~ tluoxetine). Becausel ~ome adverse reactions resembling 
serotonin syndrome have developed when Iluoxetine therapy was discontinued 
abruptly and sertraline Iherapy was initiated immediately aftcr)Vard. a ~ashoul 
period appeurs to be advisable when transferring a patie.nt from f1uoxetine to 
sertralinc therapy. However. the appropriute duration of the washout period 
when switching from one seJcctjve serotonin-reuptnke inhibitor to another has 
not been clearly established. Pending further experience in patient!'> being trans­
ferred from therapy with another antidepressant to sertraline, it generally is 
recommended that the previous antidepressant be disc:ontinued according to the 
recommended guidelines for the specific ailtidepressant prior to initiation of 
sertraline therapy. (Sec Drug Interactions: Serotonergic Drugs and lsee ,Drug 
Interactions: Tricyclic and Other Antidepressant!'>.) ! II !l1 J II 

Major Depressive 'Disorder For the!management of major depressive 
disorder in adults. the1recommended initial !dosage of sertraline is 50-IOU mg 
once daily. Ifno clinical improvement is apparent, dosage may be i ~creased at 
interval s of not less than I week up' td a maximu~ of 200 mg daily. Clinical 
experience with the drug to dale suggests that Jllany patients will respond to 
50--100 mg 01' the drug onc~ daily. While 'a relationship betw~en dose and 
antideprcss.lIll effedhas not heen establishcd! 'efllcacy of the fdrug was dem-
onstrated in clinical trials employing 50--200 mg daily. I 

'While the optimum duration of sertraline therapy has not been cstablisheu, 
many expert'i Slate that :lcute' deI?re~'isive epi~odes require sever.il months or 
longer oj" sllst:lincd antidepressant ' therapy. In addition, some clinicians rcc'­
ommend th.lIlong-term antidepressant therapy be considered in certai~ palienis 
at risk for recurrence of depressive e'pisode~ ~such as those with highly recurrent 
unipolar deph!ssion). Whethe~ the dose\ )f sertralirie rcqu1ired to induce remis­
sion is identical to the dose needed to [haintain and/or sustaid

l 
eOthymia is 

unknown. Systematic evaluation of sertraline has shown that It's antidepressant 
efficacy is maintained for p'criod~ of op to 1 year in patients ,recbiving 50--200 
mg daily (mean dose q f 7d mg' daily). The usefulness of the dnlg in p'l\ienL~ 
receiving prolongeu therapy should be1reevaluated periodically. 

, I 'II' II, .' 

ObsessiJ'e-Compuisive Disorder f10r the manllgement of'obsessive­
compulsive disorder in lldults lind adolescents 13--17 years of llge, the recom­
mended initial dosage of senraline is 50 mg once daily. In children 6--12 yellrs 
of age. the recommended initial dosage of sertraline is 25 mg once daily, If no 
clinical improvement is apparent, dosage may be increased at interval.~ of not 
less than I week up to a maximum of 20() mg daily. However, it should be 
considered that children usually have a [ower body weight Ihlln adults and 
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particui::Jr care should be taken 10 avoid excessive dosage in children. While a 
relationship between dose and efficacy in obsessive-compulsive disorder hm; 
nor been established. eflkacy of the drug was demonstrated in clinical trials 
employing 50-100 mg daily in adults and :!5-200 mg daily in children and 
:ldolescents. 

While Ihe 0Plimum duration of scnraline therapy required to prevent re­
currence of obsess ive-compulsive symptoms has not been established to date. 
the manufacturer and m.my expens slate that this disorder is chronic and re­
quires several months or longer of sust:.lined therapy. Whether the dose of 
scrtraline required to induce remission is identical to the dose needed to main­
lain andlor sustain remission in patiems with this disorder is unknown. System­
atic evaiu:lrion of senrnline has shown that its efficacy in the management of 
obsessive-compulsive disorder is maintained for periods of up to 28 weeks in 
pmients receiving 50-100 mg daily. The usefulness of the drug in patients 
receiving prolonged therapy should be reevaluuted periodica lly. 

Pallic Disorder For the management of panic disorder in adults, the 
recommended initial dosage of sertraline is :!5 mg once daily. After I week. 
the dosage should be increased to 50 mg once daily. If no clinical improvement 
is upparent, dosage may then be increased al inlervals of not less than 1 week 
up to a maximum of :!OO mg daily. 

While the optimum duralion of senraline thempy required to prevent re­
currence of panic disorder has not been est:lblished to date. the manufacturer 
nnd m.my cxpcm state that this disorder is chronic and requires several months 
or longer of sustained Iherapy. Whether the dose of sertrnline required to induce 
remission is identi cal to the dme needed to maintain and/or sustain remission 
in patients wilh thi s disorder is unknown . Systematic evu luation of scrtraline 
has shown that its efficacy in Ihe mamlgement of panic disorder is mailllaincd 
for periods of up to 28 weeks in patiems receiving .'l0-2(x) mg daily. The 
usefulness of the drug in patients receiving prolonged thempy should be re­
cvalu:ued periodically. 

Posttraumatic Stress Disorder For the management ofposltraumatic 
stress dismder (PTSD) in adults, the recommemled initiul dosage of sertr:ilinc 
is 15 mg once daily. After I week, dosuge should be im:reased to 50 mg once 
daily. If no clinical improvement is apparent. lIosage may then be increased at 
intervals uf nOI less than I week up to a maximum of 200 mg daily. 

While the optimum duration of scn • .tline thcmpy required to prevent re­
currence of PTSD has not been established to date. this disorder is chronic and 
it is reasonable to continue thempy in respunding patient s. Whether the dose 
of sertraline required to induce remission is identical to the dose needed to 
muintain andlor sustain remission in patients with this disorder is unknown. 
Systematic evaluation of senraline has shown thar it.~ efficacy in the munage­
ment of posnruumatic Siress disorder is maintained for periods of up to 28 
weeks in patients receiv ing 50-200 mg daily. TIle usefulness of the drug in 
p:lIients recciving prolonged Ihempy should be reevaluated periodically. 

Premenstrual Dysphoric Disorder For the !fc.llmen! of premen-
strual dysphoric disorder (previously Intc luteal-phase dysphoric disorder), the 
recommended initial dusage uf scrtraline is 50 mg daily given continuously 
throughout the menstrual cycle or given during the luteal-phase only (i.e .. stan­
ing 2 weeks prior 10 the anticipated onset of menstruation and com inuing 
through the first full day of menses). If no clinical improvement is apparent , 
dosage may be jllcre:l.~cd in 50-mg increments at the nnset of each ncw men­
strual cycle up to a maximum of ISO Illg daily when administered continuously 
or JOO mg daily when administered during the luteal-phase only. If a dosugc 
of JO() mg daily has been established with IUleal phase dosing. dosages should 
be increased gradually over the lirs! 3 days of cach luteal plwsc dosing period. 
While a relationship bct\veen dose and effect in premenstrual dysphoric dis­
order (PMDD) h:ls not been established. e fficacy of the drug was demonstrated 
in clinical trials employing 50- ISO mg daily. 

The optimum duration of senruline therapy required to Ire<lt PMDD has 
nol been established to date. The manufuclurer states that the emcucy of ser­
traline [hempy beyond :3 menstrual cycles has not been demonstrated in con­
trolled studies. However. because women common ly repon that symptoms of 
PMDD worsen with uge until relieved by the onset of menopause. the manu­
facturer recommends that long~tenn sennlline therapy be considered in re­
sponding women. Dos,lge adjustments, which may include tmnsfers between 
do.~ing regimens (c.g .• continuous versus luteal phase dosing). may be needed 
to maintain the pmient on the lowest effectivc dosage. and putients should be 
periudically reassessed to detennine the need for continued treatment. 

Social Phobia For the management of social phobia in :ldults. the reL:­
ommcnded initial dosage of sertm line is 25 mg once daily. After I week, the 
dos:lge should be increased to 50 mg once daily. If no clinical improvement is 
apparelll, dosage may then be increased at intervals of not less Ihan I week up 
to a maximum of 200 mg daily. 

While the optimum duration of scnral ine therapy required to prevent re­
currence of social phobia symptoms has not been established to date, the man­
ufacturer states that this disorder is chronic and requires several months or 
longer of sustained thempy. Whether the dose of sertraline required to induce 
remission is identical to the dose needed to maintain and/or sustain remission 
in patients with Ihis disorder is unknown. Systematic cvaluation of sertraline 
has shown that its eflkacy in the management of social phobia is nll1intained 
for periods of up to 24 weeks following 20 weeks of therapy at dosages of 50-
200 mg daily. Dosages should be adjusted so that the patient is maintained on 
the lowest effective dmage. and patients should be reassessed periodically to 
detennine the need for continued therapy. 
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Premature Ejaculation For the management of premature ejacula­
tiont. senralin\! has been given in a dosage of 25-50 mg daily. Alternatively, 
patients have taken sertraline un ,Ill "as needed" basis using doses of 25-50 
mg daily. 

• Dosage in Geriatric Patients Major Depressive Disorder 
For the management of depressive symptoms associUled with ,dementia of the 
Alzheimer's type in geriatric patients. some experts recommend an initial ser­
traline dosage of 12.5-25 mg once dnily. TIle dosage may then be gmduaUy 
increased at intervals of 1-2 weeks up 10 a maximum dosage of 150-100 mg 
once daily. 

• Dosage in Renal and Hepatic Impairment TIle manufacturers 
sl.lIe that, ba.~ed on the phamlacokinetics of senraline. there is no need for 
dosage adjustment in patients with renal impainnenl. Because sertraline does 
not appear to be removed substant ially by dialysis . supplemental doses of the 
drug probably are unnecessary ufler dialysis. 

Because senraline is metabolized e."(tcnsively by the liver, hepatic impair­
ment can affect the elimination of the drug. (Sec Pharmacokinetics: Elimina­
tion.) Therefore, the manufacturers recommend Ihat sertraline be administered 
with caution and in a reduced dosage or less frequently in patients with hepatic 
impainnenl. 

• Treatment of Pregnant Women during the Third Trimester 
Bec:luse some neonates exposed to sertraline and other SSRls or selective se­
rotonin- and norepinephrine-reuptake inhibitors (SNRls) late in the third tri­
mester of pregnancy have developed severe complications. consideration may 
be given to cautiously tapering sertralinc therapy in the third LTimcster prior to 
delivery if the drug is administered during pregnancy . (Sec Pregnancy. under 
Cautions: Pregnuncy. Fertility. and Lactation.) 

Cautions 

The adverse effect profile of sertraline is similar to that of other selective 
serutonin-reuptukc inhibitors (SSRfs) (e.g .. ci talopram. escitalopram. fluoxe­
tine. fluvox amine. paroxetinc). Because sertraline is a highly selective sero­
tonin-reuptakc inhibitor with little or no cffeci 00 other neurotT"'.lJIsminers, the 
incidence of some adverse effects commonly associated with tricyclic antide­
pressants. such as anticholinergic! effects (dry moulh. constipation). adverse 
cardiovascular effects. drowsiness. and weight gain. is lower in patients re­
ceiving sertraline. However. cenuin adverse GI (e.g .• nausea. diarrhea, ano­
rexia) and nervous system (e.g., tremor. insomnia) effects appear to occur more 
frequently with .~ertraline and otherlSSRls than with tricyclic antidepressants. 

Overall. the adverse effect profile of sertraline in adult,.; with depression. 
obsessive·compulsivc disorder. or p:lnic disortler appears to be similar. In con­
trolled studics. the most common adverse effects occurring more frequently in 
adults receiv ing se rtmline than in those receiving placebo included GI effects 
such as nausea. diarrhea or loose stools, dyspepsia, and dry momh; ncrvous 
system effects slIch as somnolence. dizziness, insomnia. and tremor; sexual 
dysfunctiun iin lTlules (principally ejaculatory delay); and 'sweating. Discont in­
uance of sertraline therapy was required in about 15% of adults in clinical 
trials, principally because of adverse psychiatric (e.g., somnolence. insomnia, 
agitation. tremor), olher nervous sYstem (e.g .• dizziness. headache), GI (e.g., 
nausea. diarrhe:1 or loose stools. anorexia). or m:lle sex ual dysfunction (e.g., 
ejaculatory delay) effects or because of fatigue. 

• • Nervous System Effects Headache is the most eummon adverse ner-
vous system effect of senraline. occurring in approximately 26% of patients 
receiving the drug in controlled clinical trials; headache occurred in 23% of 
Ihose receiving pluccbo in these trials. Somnolence or drowsines.s occurred in 
about 14% u f patients receiving senraline in controlled clinical trials. Headache 
or somnolence each required discontinuance of therapy in about 2% of patients. 
Fatigue has been reported in approx imately 12% ofputients receiving the drug 
in clinical trials LInd n:quircd discontinuance of therapy in abuut 1% of patients; 
thi~'" effect was reported in H% 'of Ihose receiving placebo in these trial s. 

Dizziness occ urred in aboLll 13% of patients receiving sertraline in con­
trolled clinical trials and required discontinuance of therapy in less than I % of 
patients. Insomnia occurred in about 22% of patients receiving the drug in 
controlled c linical trials. Hmvcver. bc!c;tuse insomnia is a symptom also asso­
ciated with depression. relief of insomnia and improvement in sleep patterns 
may occur when clinical improvement in depress ion becomes appurent during 
antidepressant Ilterapy. In clinical trials. about 2% of patients discontinued 
sertraline because of insomniu. 

Tremor occurred in about 9%. nervousness in Ilbout 6%, anxiety (which 
occa.~ion:J.lly mlly be severe [e.g.1 panic]) in about4%,'paresthesia in about 3%. 
and agitation in about 6% of patiellls receiving se nraline in controlled clinical 
LTials. Tremor, agitation. and nervousness resulted in .discontinuance of senra­
line in about I % of patients while anxiety resulted in discontinuance in less 
thuo I % of patients in clinical trial s. Agitation and anxiety may subside with 
continued therapy. Hypocstilesia. hypertonia. or malnise occurred in at leust 
I % of patiems receiving sertraline in clinical trinls. Impaired concentration, 
dystonia. or twitching occurred in approximately 0.1-1 % of patients receiving 
sertmline. although these adverse effecl<; have not been definilely nltributed 10 

the drug. 
The incidence of seizures during sertraJine therapy appears to be similar to 

or less than Ihm observerJ during therapy with most other currently available 
antidepressants. Seiwres occurred in less than 0.1 % of patients receiving ser­
traline in clinicallri:lls. (Sec Cautions: Precautions and Contraindicntions.) 
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Hypomun ln lOnd mania have been reponed in approxim:lIc1y 0.4% of pu­
lients receiving sc n.ralinc in controlled clinical trials. which is similar to the 
incidence reponed in patients receiving active control agents (i.e .. other anti­
depres.~ants). In at leasl 2 patients. hypomanic symptoms occurred after they 
were req:iving sertralinc 200 mg da ily for approximately 9 weeks. In bOlh 
patients . Ihe adverse reaclion was obviated by a redUClion in scrtrnline dusage. 
lSee Cautions: Prccaulions und Commindications.) Such reac tions have oc­
curred in patlenls receiving other antidepressanl agenl .. and may be caused by 
antidepressant-induced functional increases in catecholamine activity wilhin 
the CNS. resulting in a "switch" from depressive to manic bclwvior. There is 
some evidence that patients with bipolar disorder may be more likely 10 ex­
perience antidepressant-imlucl:d hypomanic or manic reactions than patients 
withuut ev idence of this disorder. In addit ion. limited evidence suggests that 
such redctions m:!y occur more frequent ly in bipolar depressed patients receiv­
ing t'ricycJics and tetracyclics (e.g .. maprotiline, mianserin [not commercially 
available in the US/) than in those receiving SSRls (e.g., citalopmm. cscital­
opr:fm ~ tluDxctine, paroxetine, sertraline). However, further studies arc needed 
to continn these findings . I 

1 Astheni<l hus bet n reponed in at least I % of p:itient~ receiving sertmline; 
however,' a causal re lationship to the drug has nol been establi shed. Confusion , 
migraine. abnorma l coordination, abnormal gait, hyperesthesia. ataxia. depe r­
sonalization. hullucinmions . hyperkinesia, hypokinesia, nystagmus, vertigo. ab­
normal dreams. aggrl!ssivc reaction, :Imnesia, apathy, paroniria. delus ion, de­
pression or aggravllted depression, emotional lability. euphoria, abnonn ul 
thinking. or paranoid reaction have been reponed in 0.1 - 1 % of patiems re ­
ceiving tile drug. although these adverse effects have not been definitely :t\­

lributed to sertmline. 
Adverse nervous system effects reponed in less than 0.1 % of patients re­

ceiving scrtralinc incl ude dy~phoria. choreoathetosis. dyskinesia. coma. dys · 
phonia, hyporcnexi:t. hypotonia. plOs is, somnambulism. and illus ion: these ef­
fects have nOI been definite ly anribuled to the drug. Although a colusa I 
relationship has nol been established, psychosis. extrapyramidal symptoms, and 
oculogyric c ris is hove been reported during postmarket ing surve ill ance. Sero­
tonin ~ymlrome and neuroleptic malignant syndrome (NMS)-like reactions :Ilso 
have been repo~ed in patients receiving sertraline, other SSRls. and selective 
serotonin l and,norcpinephrine-reuptake inhibitors. (See !=autions: Precautions 
and Con tr.tindi Ciliions . Drug Int~ractions: Serotonergic Drugs, and Acute Tox-
icity.) ' . ,; I 

A withdr~wal synd,rope., .w!lich also has nut been definitely attributed to 
the druq, has been. reported In Iless th~n 0, I % of sertraline-treated patients. 
Fatjgue, severe abdoJpinql cr~mping. memorytimpairment. and innuenzu-like 
symptorrts were reported 2 daYstfollowin~ the abrupt discontinuance of sertra­
line in one patient; when scnraline was reslarted, the symptoms remitted . E1ee­
trir.: shock-like sensations occurred in another p1'tient I d<lY afler the last ad­
ministered Idose of ser1 taline; these sensations became less intense and 
eventually disappeared 13 weeks after st'rtraline therapy was discontinued. (Sec 
Chronic Toxicity. ) Forgetfulness. panic allacks. and unspec ified pain :lIsa have 
been reported rarely, a lthouJ:lh a causal relationship to sertmline hus not been 
established. Senraline ,also h:ls been reported 10 precipitate orexacerb:ltc " nash­
backs" in palienls who previously had used Iyscrgic acid diethylamide (LSD). 

EXlrapyr,.unidal reactions, including akathis ia. stuttering (which m:ty be a 
speech manifes tation o f akathisia). bilatera l jaw stiffness. and torticollis. have 
been reponed rarely with senraline use, and such reactions appear to be a class 
effect of SSRls and do.~c related. Reactions occurring l'lIrty during therJpy with 
these drugs mny be secondary to preexisting parkinsonian syndrome and/or 
concomitant therapy. 

Suicidalily Suicidal ideation has been reported in less than 0.1 % or 
:Idults receiving scnmline. The US Food and Drug Administration (FDA) has 
detemlined that antidepressants increase the risk of suicidal thinking and be­
havior (suicida litYJ in children, ;~ dolescent s, and young adults '(1H-24 years of 
age) with major depressive disorder and other psychiatric disorders . (Sce Sui­
cidality,lumler Cuutions: Nervous System Effects. in Paroxe tine 2R:1 6.04.20.) 
p,atients, therefore . should be appropriately monitored and closely observed for 
clinical worsening. suicidality, und unusual changes in behavior. particularly 
during initimion of sertralinc therapy (Le., the lirst few months) and during 
periods of dos<lge m.ljustmems. (See Cautions: Precautions and Contruindica­
tions amI Cautions: Pediatric Precautions.) 

• Gl EITects Like other selecti ve serotonin-reuptake inhibitors (e.g .. d­
talopram, esci la lopr:lm, fluoxeline . lluvoxamine. paroxetine). sertmline Ihemp), 
is associaled wi th a rekuive ly high incidence of GI disturb:mces, principally 
nausea, dl)' moulh. nnd dinrrhe::t/loose stools. The most frequent adverse effec t 
as. .. ociated with sertmline therapy is nausea. which occurred in about 28% of 
patients receiving tile drug in controlled clinical trials. In clinical trials. nausea 
required discontinuance of sertraline in about 4% of patients. In general. Ihe 
incidence of nausea l.I."sociated with selective serotonin-reupluke inhibitors ap­
pears to be higher when therapy is initiated with high doses but decreases us 
thempy with these drugs is continued. While Ihl! mechanism(s) of senmline­
induced GI effects has not been fully elucidated. they appear to arise at Je<lsl 
in pan beclluse of increased serotonergic activity in the GI tract (which may 
result in stimul'lliOJl of small intestine motility :lnd inhibition of gastric and 
large intestine motility) and possibly because of the drug's effect un central 
serolonergic type .3 t5-HT3) receptors. 

Diarrhea or loose stools occurred in about 20%, dry mouth in about 15%. 
constipation in about 7%, dyspepsia in about 8<;0, or anorexia in aboul 6% of 
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patiems receiving scnrJ.line in controlled clinical trials. Ollter :Idverse GI ef~ 
fects associated wi th sertraline thempy include vomiting which occurred in 
about 4% and flatulence which occurred in about 3% of patieOls receiving the 
drug in controlled clinicaltriuls. Abdominal pain was reponed in approximately 
2% and taste perversion in about 1t;V of patients receivi ng senraline. ln clinical 
lrials. diarrhea or loose stools required discontinuance of scrtmline in about 
3% of patients and dry mouth required discontinuance o f therapy in ahout 1% 
of pmients. 

Epidemiologic casc-(;ontroi and cohort design s tudies have suggested that 
selective sero tonin-rcuptake inhibitors may increase the risk of upper GI bleed~ 
ing. Although the precise mechanism for this increased risk remains to be 
clearly established . serotonin release by platelets is known to play an imponant 
role ill hemustasis. and selecti ve serotonin-re uptakc inhibitors decrease sero­
tonin uptake from the blood by plate leis thereby decreasing the amount of 
serotonin in platelets. In addition, concurrent usc of aspirin or other nonste­
roidal nmi-inflammatory drugs was found to substanlia1Jy increa."e the risk of 
GI bkeding in patients receiving selec tive serotonin-reuptake inhibitors in 2 of 
these studies. Although t~ese studies focused on upper GI bleeding. there is 
some ev idence suggesting that bleeding at other s ites may be s imilarly poten­
tiated. Further clinical studies arc needed to detemline the clin ical import:mce 
of these findings. (See Cautions: Hematolog ic. Effects. and see also Drug In­
teractions: Drugs AfTecting Hcmos t a.~is.) 

Although a causal relationship, to senraline ha.~ not been establi shed, dys­
phagial esophagitis. aggravation of dental caries, gaslroenteritis. eructation, and 
incre<lsed sali vation have been reported in 0.1-1 % of patients receiv ing the 
drug. Aphthous stomatitis, ulcerative stoOluti tis, stomatitis. lOngue ulceration 
or cdemu. glos. .. itis, diveniculitis. gustritis, hemorrhagic peptic ulce r. recl:11 
hemorrhuge. colitis. proctitis, fecal incontinence. melena. or tenesmus has been 
reported in less than n. 1% of pmienls receiving scnraline; however. these ad­
verse effects have not been definite ly attributed to the drug. Pancreatitis also 
has been reponed rarely in a. .. sociation with scrtralinc; howcver. a causal re-
lal ionship to Ihe drug ha.~ nol ~cn clearly c..~ tabli shcd . I 

Although a causal relationship has not been established, nocturnal bruxism 
(clenching and/or grinding of the teeth during sleep) has deve loped within 2-
4 weeks I'olluwing initiation of sertraline or nuoxetine therapy in several pa­
tients . The bruxism remitted upon reduction in d{l.~agTof the serotonin~rcuptake 
inhibitor lmd/ur the addition of buspirone therapy. j 

Speech blockage also has been reported in at lellst one sertraline-trcated 
patient. " I 

• Dermatologic and Sensitivity Reactions Swcuting occurred in 
about 7% of paticnls receiving senralinc in controlled cli nical trials. 

Rush, which may be erythematous, fo llicular, maculopapular, or pustular. 
has been reponed in ;tbout 3% of patients receivi ng senraUne in controlled 
cl inical trials. Adverse demmtologic effecl .. reported in 0.1 -1 f;" of paticms 
rece iving senraline in controlled clinical trials include acne, alopecia. dry skin. 
unit:uria, pruritus. and pholosensitiv ilY reaclion lwhich Illay be severe): how­
eve r. these adverse effects have not been de linite ly auributcd to senraline. 
Bullous e ruption. eczema, contact dennalitis, skin discoloration, and hypenri­
chos is have been reponed in less than 0. 1 % of patients receiving Ihe drug. 
allhough a causal relationship to sertralinc has not been established. Allergy. 
allergic reactioll . and angioedema also huve been reponed mrely. 

Other dennatologie and sensitivi ty event ... ~vhich can be severe and poten­
tiall y may be falal , reported during the postmark~ling surveillance of scrtmlioe 
have included anaphylactoid rC:lction, ;;ngiocdema . Stevens-Johnson syn-
drome. erythem:1 multifomle. and vasculitis. t. 

• Metabolic Effects Thirst has heen reponed in 0.1-1% of patients re­
ceivi ng sertraline in controlled clinical trill1s. 

Weight loss occurred in 0.1-1 % of patients rece iving senraline . In lcon­
trolled cliniclll trials. patienl'i lost an average of nbout 0.45-0.9 kg while re­
ceiv ing sertraline. Rarely, weight loss ha.~ required di.~continuance of therapy. 
Like fluoxetine, sertraline exhibits anorexigen ic activity nnd can cause ano­
rexia: which may be ,more pronounced in overwe ight patients and those with 
carbohydrate craving. Anorexia occurred in ahout 3% of patients receiving 
senraline in controlled clinical tri:lls and required di scontinuance in at least,l % 
of patients. Increased appetite and weight gain have been reported in at least 
1% of patients receiving senraline in controlled c1inicultrials, a lthough a causal 
relatiunship to the drug has not been established. (Sec Cuutions: Pediatric Pre-
caulions.) t 

Scrtraline use has been associated wi lh small me;1Il decrea.~es (approxi­
mately 71j~ ) in serum uric ac id concentration a.~ a resull of a weak uricosuric 
effect ; the clinical importunce is not known and therc have been no cases of 
acute renal failure associated wilh, the drug. Small mean increase." in serum 
tola l cholestcml (about 3%) and triglyceride (ubuut 5%) concentrations a lso 
have been reported in palienl" receiving scnrnlinc. Hypercholeste rolemia has 
been reponed in less t~an lO.I % of patients. Other adver.~e effects reported in 
less than 0.1 t;o of palients receiving the drug include dehydration and hypo­
glycemia. These adver,;e effects have not been delinitely attributed to senmline. 

• Oculur and Otic Effects Abnonnal vision (including blurred vision) 
occurred in about4 % of patients receiving senralillc in controlled clinical trials. 
Adverse ocu lar effecls reponed in 0.1-1 % of putients receiving senraline in­
clude ubnormality of accommodation, conjuncti vitis, mydriasi s. and ocular 
pain. Although a ' causal relationship to sertraline Ilils not been established, 
anisocoria. ubnonnal lacrimation, xerophthalmia, diplopia, scotoma, visual 
field defect. exophthalmos. hemorrhage of the anterior chamber of the eye. 
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glaucoma, or photophobia has been n:portcd in less than 0.1% of pat ienls re­
ceiving the drug. Olher adverse ocular effects reponed during postmarketing 
survei llance of se-rtraline have included blindness. oplic neuritis. and c;J.larJct: 
however, a cau,~a l relationship to the drug has not been established. 

Tinnitus occurred in at least I % of putientS" recciving sertral ine in cOnlro[led 
clinical trials. Earache has been reponed in 0.1-1 % of palienls, and hypcr.!cusis 
and labyrinthine disorder have been reported in less than O. I % of pUlients. 

• Cardiov3stulllr EtTects Scmalin!.! docs not exhibit clinH:ally impor­
tant anticholinergic activit\', and current'cvidencc suggests that sertralin!! is less 
cardiotoxic than many antidepressant agents (e.g .. tricyclic antidepressants . 
monoamine oxid:lse inhibitors) . (Sec Cardiovascular Considerations in Uses: 
Major Depressivc Disorder and see also Phamlacology: Cardiovascu lar Ef­
fec ts.) Howevcr. brJdycardia, AV block. atrial arrhythmias, QT-inlerval pro­
longation. and ~entricular lachycardia (including IOrsades de pointes-type ar­
rhythmias) have been reported during postmarketing surveillance evalu:uions 
of the drug. "!' . 

Hot nushes occurred in about :!% of pmicnts receiving sertraline in con­
trolled clinical trialk. Palpital'ion and ch!.!st1pain have be~n reported in III lellst 
I % of patients rece iving sertraline in controlled clinical hials'. In one putient' 
with underlying coronary artery d!seasc. chest pain developed suddenly lind 
was relieveiJ wilh sublingual nitroglycerin hut was nnt associated with ECG 
changes; the mechanism or this effect, particularly regarding any potenlial car­
diovascul:lrcffect. is unclear and alternati ve mechanisms (e.g., 01) for the chest 
pain have been proposed. 

Unlike tricyclic antideprcssants ~ semaline has been associated with hypo­
tension (e.g .. orthoslalic) infrequently; in controlled clinical trials, postural ef­
fects {c .g .• dizzi ness, hypotension [which can a[sol be nllnpostural]~ occurred 
in 0.1-\ % or patients receiving sertralin'e, Syncope also occurred in at least 
0.1 % of palients. 1 r 

Hypertension. peripheral ischemia. a'nd IUchycardin have been reported in 
0:1-1 % of patients receiving Ihe drug. although a definile causal relationship 
to sertraline has not been established. Precordial or substernal chest pain, ag­
gmvated hypertension. myocard ial infa rction. pallor. va.<;odilation. and cere­
brovascular disorder haw been reported in less th:m 0. 1 % Of patients receiving 
semaline; these adverse dfects have nOI been definitely attributed to the drug. 

Generalized. dependent. periorbital. or pcripheral!edema has been reported 
in at least 0.1 % of p:ltients receiving sertruline. and facia l edema has been 
reported rarely. However. a causal relationshi p to the drug has not been est:lb-
lished. ! , 

• Musculoskeletal Effects Myulgia or back pain occurred in :II leasl 
I % of patients rece iving sertraline in controlled c1inic:l1 trials. Arthralgia, ar­
throsis, leg or olher muscle cramps, or muscle weakness ha.~ been reported in 
0.1 - 1% of p:uient s rece iving scrtmline: these adverse effects have nol been 
definitely a llribuled to the drug. 

• Hematologic Effects Purpura, aplastic anemia, pancytopenia. leu­
kopenia, thrombocytopenia. and abnanna l bleeding have been reported occa­
s ionally in patients receiving sertraline: however, these adverse efrects have 
not been definitely attributed to the drug. 

Altered Iplmelet function and/or abnomml plate lei laboratory results hnve 
been reported mre ly, but a causal relationship to sertraline remains to be es­
tablished. In addition. in at least one pAtient with1idiopathic thrombocytopenic 
purpura, scrtmline therapy was associated with an increase in platelet counts. 
Anemia has been reported in less than 0. 1% of patients receiving sertralinc, 
although a Cllusal relationship 10 the drug hus nOI been established. Neutropen ia 
also has been reported mrely wilh scrtmline usc and ha.<; been a reason for drug 
discontinuance. Agranu locytosis and sept ic shock developed in a geriatric 
woman who had been receiv ing sertral ine for about I month in addition to 
:ltenolo!, bcndrollulT1ethiazide. and thioridazine: the patient responded to anti­
infective and grunulocytc colony-stimu lat ing factor therapy and made a full 
recovery within 10 days. 

Bleeding complications {e.g .. ecchymosi s, purpur.l, menorrhngia, rcctnl 
bleeding) have been reported infre4uently in patients receiving selective se­
rotonin-reupulke inhibitors. Although the preci se mechanism for these reactions 
has nOI been established. it has been suggested that impaired platelet uggre­
gal ion lind prolongcd bleed ing time may be duc utlea.<;t in purt to inhibition or 
serotonin reuptake into platelets and/or that increased capill ary fmgility and 
vascu lar tone may contribute to these cases. (Sec Cautions: GI Effects and sec 
also Drug Interactions: Drugs Affecting Hemostasis.) ! 

• Respiratory Effects Rhiniti s or yawning has been reported in at least 
170 of patients receiv ing sertraline in controlled clinical trials. Adverse respi­
ratory effects reported in 0.1 - 1 % of patients recciv'ing the drug include bron­
chospa¥m, dyspnea. epistaxis. upper respiralory traq infection. sinusitis. and 
coughing; however, a definite causal relationship to scrtraline has not been 
cS}:lbJished. Adverse respiratory effects reported in less than 0.1 % of patients 
receiving semaline include brJdypnea. hypoventil:ltion, hyperventilation, ap­
nea, stridor, hiccups, hemoptysis, bronchitis. laryngismus, and laryngiti s. Pul­
monary hypertens ion also has been reported during pastmarketing. surveillance 
evaluations of the drug. However, these adverse effects have not been defini tely 
attributed to the drug. 

• Renal, Electrolyte, and Genitourinary EfTects Sexllal 
Dysjlmctiull Like other selective serotonin-reupt:lke inhibitors. adverse ef­
fects on sexu:ll function have been reported in both men and women receiving 
sertraline. Although changes in sexual desire, sexual perfonnance, and sexual 

SELECTIVI~ SEROTONIN-REUI'T,\KE INI IIJlITOf(S 28: 16.04.20 

sat is fac tion onen occu r1us mani festations or a psychiatric disorder. they also 
may occur as the result of phannacologic therapy. It is difficult to determ ine 
the true incidence and severity of adverse effects on sexual function during 
sertraline thempy. in pUrl because _patients lind clinicians may be reluctant to 
discuss these effects. Therefore. incidence data reported in product labeling 
and earlier studies itre most likely ullderestimmcs of the true' incidence of ad­
vcrse sexu:ll effect~. Recent' repons 'indicate that up to 50';;' ofp:Jtients receiving 
selective serotonin-reuptuke inhibitors describe some fonn of sexual dysfunc-
tion during"treaunent and the actual incidence Illay be even higher. . 

Sexual dysfunction (principally ejaculatory delay\ is the most common ad­
verse urogenital effeci of scrtraline in m:lles, occurring in about 14i:l& of male 
pmients receiving the drug in controlled clinicaltria l ~ .. ln some ca.<;es. thi s effect 
h:ls been used for therapeutic benefit in thl1 lTe;ument 9f premature ejaculation. 
(Sec Uses: Prem:tlure Ejaculation.) Impolence has occurred in at least 1% o ( 
male patient<; receiving sertra[,i'nc. iq controlled trial s. and priapism h:ls heen! 
reponed rarely. Femule sexual dysfunction (e.g., anorgasmia) has been reported 
in at least 1 'Jotof female patients recei\:ing the drug in controlled clinical (rials. 
De'crea;;ed, lit~ ido has been reported in ' males :md ,femules , occurring in 6% oJ' 
patient~ in con,trolled clinical studies. Sexual dysfunction (principall)' ejacu­
latory delay) re4uired discontinuflflee of ther:lpy in at Jca.<;i J % of patients in 
controlled clinic:tl trials. Increased libido has been reponed in less than I % of 
putient5 receiving the drug. r t I 

Results of some (but not all) studies in mcn and women suggest th:lt pa­
roxetine may be associated with a higher illcidence or seltual dysfunction than 
some other currently avai lable selecti\'e serotunin-reuptake inhibitors. includ­
ing sertraline and ciwlopram. S i n~c it is difficult ({) know the precise risk o f 
seltual 'dysfunction associated with serotonin-reuptakc inhibitor~. clinicians 
should routinely inquire Ilhout such po.~sible adverse erfects in patients receiv -
ing these drugs. ' I 

The long-ternl efrects hI' selective serolonin-reupwke inhibitors on sex ual 
runction have not been fully detemlined to date . In a double-blind study evul ­
uating 6 months of .scrtralinc or c,italopram therapy in depressed patierus, sexual 
desire and ovcraJi sexual functioning (as measured on the UKU Side Effect 
Scale) subst:tnti:dly improved in women and sc,~ua l desire improved in men. 
In men, no change in orgasmic dysfunction. erect ile dys function . or over.lll 
sexual funct ioning was reported aflcr 6 months or therapy with sertraline or 
citaloprum, although there was :f trend toward worsening of ej:tculatory dys­
function. However. in the subgroup~ of women and men reporting no sexua l 
problenis at baseline!!approximately 12% or " 'omen rcponed decreased sexunl 
desire and 14% reponed orgasmic dysrunction after {j nhmths of citalopram 
therapy; the c'orresponding ligures in Ihe saine subgroup of men wer!.! approx ­
imately 17 and 19%, respectively, and as many a .~ 25 % experienced ejaculatory 
dysfunction :Irter 6 months. No subst:miial hirferenccs between sertraline and 
citalopram were reported in this study. 

ManagcmcOl of sexual dysfunction c:rused by selcct ive scrotonin-reuptake 
inhibitor therapy incl'udcs waiting for tolch lOce to develop; using a lower dos­
age of the drug; using drug holidays: delaying administration of the drug until 
after coitus; or changing tol another antidep;e~s:tnt. Although further study is 
needed. there is some evidence that adverse sexual effects of the selective 
serotonin-reuplake inhibitors may be reversed by concom itant use of certain 
drugs. including bus-pirone, 5-hydroxytryptamine-:! (5 - 1'IT~ ) receptor nhtllgo .!. 
nisls (e.g., nefazodrine), 5-HTJ rece'ptor inhibitors (e.g .. granisetron). or a~­
adrenergic receptor anwgonists (e.g!. vohimbine). selective phosphodiesleT!lse 
(POE) inhibitors' (e.g .. J sildenafil). or dopamine receptor Ilgonists (e.g .• aman­
tadine, dexlroamphcuunine. pemoline (no lunger commercially available in the 
USJ. melhylphenid:lic). In most pariems. sexliul dys runction is full y reversed 
\- 3 d:lYs nfter discontinuance of the antidepressant . 

Other Retial, Electrolyte/ alld Gellitourinary Ejfects Although a 
definite causal relationship to sertraline has not been established. menstrual 
disorders', dysmenorrhea. interme'nstrual bleeding. amenorrhea. vaginal hem­
orrhagc~ tand leukorrhea have been reported in 0.1-1 % or patients receiving 
serhalihe. Tn addition,"menorrhagia, brenst t nlargement. female breast pain or 
tendemess: :lcute mast iti ~' i ll females'. gynecom:lstia. and atrophic vaginitis have 
been reported in less than 0.1 % of patient.~ receiving serlraline: however, a 
causal relationship to the drug has not bttn clearly established. 

Treatment with SSRls.!incJudinl! ser1raline. nnd selective serotonin- and 
norcpincphrine-reuptake inhibitors (SNR ls) may result in hyponatremia. In 
many cases, this hypon:urem ia appears to be due 10 the syndrome of inappro­
priate :mt idiuretic hOnllOne secretion (S IADH) and was reversible when the 
SS RI or SNRI was di scontinued. Cases willt serum sodium concentmtions 
lower than 110 mEr4L: have been reponed . Hyponatremia and SIADH in pa­
tients receiving SSRls usually develop 'an average of 2 weeks nfter initiating 
therapy (range: 3-120 days). Geriiltric individuals and patients receiving diu­
retics or who arc otherwise volume depleted may ile al greilter risR of devel­
oping hypon!ltremia during therapy wi th SSRls or SNRIs. Discontinuance of 
sertraline should be considered in p:llients with symptomutic hyponatremill and 
appropriate medical intervention should be instituted . Because geriatric paticnts 
may be at increased risk for hyponatrem ia associated with these drugs. clini­
cians prescribing .scrtralinc in such patients shou ld be aware or the poss ibility 
that such rellctions may occur. In addition. periodic monilOring of serum so­
dium concentrations (particularly during the first several months) in geriatric 
patients receiving SSRIs has been recommended by some clinicians. 

A variety of urinary , disorders, including urinary fre4uency, .polyuria, u'n ­
nary hesitancy and/or rotention, !dysuria, nocturia. and urinary incontinence. 
has been reponed in 0.1 - 1% or patients receiving se rtraline: however. these 
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effects have not been definitely attributed to the drug. In addition. lcystitis. 
oligurill, pyelonephritis, hematuria. renal pain, strangury. lind balanoposthitis 
have been lreported in les~ than 0.1 % of patienl~ receiving sertralinc. although 
a causal relationship tO lthe drug has not been clearly established. I IiI 

• I' Hepatic Effects Impaired hepatic function h:ls been reported in less 
than I % or' p:lri~nts recei~ ing sertmline i,h. cpntrol.led. cl ini~al tri ,!ls; ' in m'ost 
cases. such reac(Jons appeared to be reversible upoq dlscontmuance of sertra­
line therapy. Asymptomatic elevations in serum AST (SGOT) and ALT (SOPT) 
concentrations have been reporied in approximately 0.8 % of patients receiving 
the drug and occ:lsionally have been a reason for drug discontinuance. Eleva­
tions' in aminotransfer:lse concentrations ",su:tlly 'occurred y:ithin the Itrst 1- 9 
weeks ot' sertratine therbpy and were rapidly reversible follo wing discontinu­
ance f of the drug. I In addition. in at Ilcastl2 pmients. elevated liver ehzymes 
returned to nomial levels with continuedfthempy.t • 

Increased serum alkaline phosphatase and bilirubin concentmtions occurred 
~arely in patients rccciving sertmline' in clinical trials and rcquircd,ldi scontin­
udnce dr-therapv in some cases. Other clinical features as'soCiaied with :ldverse 
hepatic reactions (hat have been reported in a( !cast one patient include hep,'­
liti s. hepatomegaly. jaundice. abdominal pain. vomiting. tl~p!liic failure: and 
death. However, (hese effects have nOi been defini(ely1anriUutei:l ta the drug. 

J ' , ,I 
• Endocrine Effects Low levels of wtal thyroxine developed: in a de­
pressed adolescent who had been receiving sertraline therapy; hqwever, it ap­
pears that sertraline only displacedJthe bound fractil}n of total thyroxine but. 
was· not :lssocialed with true hypothyroidism. In a limited number of hypothy­
roid patients receiving thyroxine therapy, elevated serum thyrotropin and re­
duced serum thyroxine concentrations have peen observed following the Jini­
(iation of sertraline therapy. Hypothyroidism also has,)x;en reported, ( Se~ 

C:lutions: Precautions amI Contraindications.) I 'f J 

Hyperprol<lctinemia and galactorrhea also have been reported rarely; how­
ever, a causal relationship to the drug has not been eSlUblished . • , 

• Other Adverse Effects,! Cold clammy skin. nushing, fever, or rigors 
has been reported in 0.1- 1'% of patients receiving the drug. 'although:l causal 
rc'lmionship to sertruline h'as not been established. rn addition. lupus-like syn­
drome and serum sickness have been reported during postmarketing surveil­
lance eV:lluatihns of the drug; however. II causal relationship has not been 
definitively established. 'J ". t 'j! 

n J, I , ,. 1 J' ! 
• Precautions and Contraindications Worsening of depreSSIOn andl 
or1the emergence of sukidal ideation and beh~lvior (suicidality) or ,unusual 
changes in behavior may occur in,both adult and pediatric '(see Cautions: Pe­
diatril.' Precautions) patients with major depress!ve disorder or other psychiatric 
disorders. whether or not they arc taking antidepressants. This, risk may persist 
until clinic:lUy important remission llccur~., Suicide is a known risk of depres­
sion and certain other psvchiatric disorders. and these disorders themselves arc 
the strongest predicwrs ·oftsuicide. However, (there h"s been a long-standing 
concc'}l that antidepressan~s may have a role in inducing worsening of depres­
sion and the emergence of sujcidality in certain patients during the early phases 
or treatment. Pooled analyscs of short-term. placebp-controlled stuqies of :In­
tidepressanls (i.e., selective serotonin-reuptake1inhibitors ISSRls] and other 
antidepressants) have shown an increased risk of suicidality in children. ado­
!cscents. qnd young adults (18, 24 years of,age) with major depressive disorder 
and other psychiatric disorders. An incre<\scd suicidalily risk \ViiS not demon­
strated with antidepres.~ants compared 10 placebo in adults older than 24 years 
of age ami a reduced risk was observed in adults 65 years of age or older. It 
currently is unknown whether the suicidality risk extends to longer-term use 
(i.c .. beyond several months); however, there is subslantial evidence from pla­
cebo-controlled m:linten:lnce trials in adults with major depressive disorder th:l' 
antidepressallls can delay the recurrence of depression. ' I ' , 

The US Food and Dmg Administration (FDA) recommends that all patients 
being trcated with antidepressants for uny indication be .appropriately moni­
tored and closely observed fo r clinical worsening. ~uicidality, and unusual 
changes in behavior, particularly during initiation ,of therapy (Le., the first few 
months) and during periqds of dosage adju:aments. Families and caregivers of 
patients being treated with antidepressants for major depressive , disorder or 
other indicatiSJIls. both psychimric and nonp.~ychiatric. :I[so should be advised 
to monilor palients on a d:lily basis for Ihc eme.rgence of agitation. irritability. 
or unusual chapges in behavior as well as the emergence of suicidality, and to 
repon such symptoms immediately to a health-care provider. (S~e Suicidality 
under Cautions: ,Nervous System Effects. in Paroxctin~ 28:16.04.20.) I 

Although <I >t.ausal relationship between the emergence of symptoms such 
as anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressive­
ness. impulsi v:itYr akathisia, hypomania. and/or m:lni:l and either the worsening 
of depression and/or the emergence of suicidal impulses has not been estab­
lished, there is concern that such symptoms may represent precursors to emerg­
ing !iuicidality. Consequently, consideration should be given to changing the 
Iherapeutic tregimen or discontinuing therapy in patients whose depression is 
persistently worse or in patients experiencing emergenl suicidality or symptoms 
that might be precursors to worsening depression or suicidality , particularly if 
such manifestations are scvere, ubmpt in onset, or were not part of the patjent' s 
presenting symptoms. If a decision is made to discontinue therapy. sertraline 
dosage should be tapered as rapidly as is feasible but with recognition of the 
risks of :lbrupt discontinu:lnce. lSee Dos:lge ami Administration: Dosage. ) FDA 
also recommends thalthe drugs be prescribed in the smallest quantity consistent 
with good patient managementl in order to reduce the risk of overdosage. 
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It is generally believed (though not established in controlled trials) that 
treating a major depressive cpisode with an antidepressant alone may.incre<lsc 
the likelihood of precipitating a mixed or manic episode in patients at risk for 
bipolar disorder. JTherefore, patients should be adequately screened for bipolar 
disorder prior to initiating treatment with an antidepressant; such screening 
should include :I detailed psychi:ltric, history (e.g .• family history of suioide. 
bipolar disorder, and depression). JI, J ,(1 

Potentially life-threatening ser9,t,onin syndrp me ~r ne~rotep.ti9 "1~lignant 
syndrome (NMS)-like re:lctions have been reported With SSRls, lIlciudlllg ser­
tralinc. and' selective se~otOJiln- '1 'and norepinephrine-rcupwke inhibitors 
(SNRls) alone. but particulprly ~hh concurrent a~ltni~istration o,f other sero­
tonergic drugs (including serotonin r5-hydroxytryptammc; 5-HTJ type I recep­
(.()r agoniSl'i I··triptan~"j). drugs that impair the metabolism of serotonin (e.g .. 
m~moamine 9xidase IMAO] inhibitors) , or antipsychotic agents or other do­
P!lTlli rtc l ant'agonists. Symptoms of serotonin syndrome m:iy include mental 
status changes' (e.g., agitation, hallucinations, coma), autonomic instability 
(e.g. , tachycardia. labile blood pressure. hyperthermia ). neuromuscular aber­
rations (e.g. hyperreflexia. incoordination). and/or GI symptoms (e.g .• nausea. 
vomiting, di'~rrhea)'ln iI's most severe form, serotonin synurome 'may rcsemblc' 
N~~: [wh(ch is cl~a,~acter~zed by h~pe~he~mia, . niuscle rigidity, autonon;:ic in-"" 
stability WltP posslblc raplu f1uctuat' 9.n !n Vital sign,s. and ~cmal status chan~es. 
Patients receiving sertraline should be monitored for the developmcnt 01 se­
rotonin 's'yndrollle or NMS-Iike signs 'and symptoms. I ·'1 

Concurrent or rece~t h .e.', within 2 weeks ) therapy with,MAO inhibit,ors 
used for treatment of depression is conlraindicated in patients receiving sertra­
line and vice versa. If concurren! therapy with senralinc and a 5-HT I re~eptor 
agonist (triptan) is clinically warran/ed. the patient should be observed care­
fully, particul'arly during initiation of therapy, when' dosage is increased, or 
when another serotonergic agent is initiated. Concomitant usc. o.f ~crtraline apd 
serotonin precursors (e.g .. tryptophan) is not recommended. II signs and symp­
toms o f serotonin syndrome or NMS develop during senraline therapy. lrcat­
menl with sertraline and any concurrently admini stered serotom;rgic or ,anti­
dopaminergic agents. includin~ antipsychoticr agenls. should be discontinued 
immediately l nd supportive and symptomatic treatment should be initiated. 
(Sec Drug Interactions: Serotonergic Drug.~ . ) : 

The dropper dispenser provided \vith 'Zoloft- or~11 solution contains natural 
lmex protcins in the form of dry natural rubber wlfich

J 
may cause sensitivity 

reactions in susceptible individuals. r' 
Because clinical experience with sertraline in patients with certain concur­

rent systemic disease. including cardiovascular disease and renal impairmem. 
is limited, caution should be 'exercised when sertmline is <Idministered to pa­
tienls wilh any systemic disease or condition that may alter metabolism of the 
drug or adversely affect hemodynamic funclion. (See Dosage and Administra-
tion: Dosage.) ,I I, I' I 

Sertraline should be used with caution in patients with hepatic impJinnent. 
since prolonged elimination of Ihe drug has been reportecJ to occur in patients' 
wilh liver cirrhosis. (Sec Phamlacokinetics: Elimination and sec. Dosage and 
Administration: Dosage in Renal and Hepatic Imp:linnem.l (l 

The manufacturers recommend that p:ltients receiving sertraline .bc advised 
to notify their clinician if they :Ire taking or plan to lUke nonprescription (over­
the-counter) or prescription medications or "lcohol-containing be.vemges or 
preparations. Although no interactions with nonprescription medications have 
been reported to date, the potential for such adverse drug interactions c.,xist s. 
TIlerefore. thc usc of any nonprcscriptionlmedication should be initiated cau­
tiously :lccording to Ihe direclions of use provided on the nonprescription med­
ication. Although serlraline has not Deen shown to potentiate the impairment 
of mental ami motor skills caused by alcohol. the manufacturers recommend 
that patients be advised to avoid alcohol while receiving the drug. 

Sertraline generally is less sedating than mosl other currently available 
antidepressants and does not appear 10 produce substantial impainnent of cog­
nitive or psychomotor funclion. However. patients should be cautioned that 
sertraline may impair their ability to perform activities requiring mental a!crt­
ness or physical coordination (e.g .• operating machinery. driving .a motor ve­
hicle) and to avoi(iJsuch activities until lthey experience how the drug affects 
them. Becausc the risk of using sertraline concomitantly with other CNS active 
drugs has not bcen evaluated systematically to date. the manufacturers rec­
ommend Ihat such thempy be employed cautiously. 

Seizures have been reported in plltients receiving Iherapeulic dosages of 
sertraline. Because of limited experience with sertraline in patients with u his­
tory of seizures, the drug should be used with cautio~ in ;'iuch patie'1ts. " 

Activation of m:lnia and hYpomania has ocd med in patients reCeiving ther­
apeutic dosages of sertfalinc. 11le drug should be used with cauti~n ih patients 
with a history or man.ia or hypomania. _ I I I ;.I, 

Treatment with SSRls. including sertralinb, Jnd l selective scrotontn- and 
norepinephrine.-reup,take inhi.bitors (SNRls) may, ' re~ull in hypnnatr~ini<l. In 
many cases. thiS hypon:ltremm appears to be due to the syndrome of lfl:lppfO­
priate 'antidiuretic hormone secretion (SIADH) and was reversible when .~er-' 
lraline was discontinuetf. Cases with serum sodium concentTatior1s' lower thlln 
110 mEq/L have been reported. Geriatric individuals and patients recci,:ing 
diuretics or who are 'otherwise volume depleted may' be at greater risk 'of de­
veloping hyponatremia during therapy with SSRIs or SNRls. Signs and symp­
toms of hyponatrcmi:l include hendache. difficulty concentrating, menforyl im­
pairmcm. confusion. ,weakness. and unsteadiness. which may lead to falls; more 
severe and/or ncute cases have been associated with hallucin:ltions, syncope, 
seizures. coma, respirat.ory arrest, and dealh. Discontinuance of sertraline 

Exhibit D.31, page 9

Case 3:09-cv-00080-TMB     Document 78-17      Filed 03/24/2010     Page 9 of 32



Scrtraline 

should be considered in patients wi th symptomatic hyponntrcmia ,and appro­
priute medical inler\'cntion should be instituted. (Sec Cautions: Renal. Electro­
lyte, :md Genitourinary Effects tlnd sec ulso Cuutions: Gerimric PrccaUlions, ) 

Altered plate let fu nction has been reported rarely in patients receiving ser­
tra line. In addition, use of the drug has been associated wi th several repom of 
abnormal bleed ing or purpura. While a cnusnl relationship to sertraline remains 
to be established, pending such establishment, the drug shou ld be used wi th 
caution in patieflls with an underlying cOOlgulation defect since the possible 
effects on hemostasis may be exuggeratcd in such patients. (See Cautions: 
Hemutologic Effects.) C 

Sertraline has u weak uricosuric effec t. (Sec Cautions: Metabolic Effects.) 
Pending further elucidat ion of the clinical impon:mce, jf any, of this effect, the 
drug should be used with caUl ion in pmienls who may be IIdvcn;cly affected 
(e.g .. those at risk for acute renal failure ). ! 

Because serlra li ne ther.lpy has been associated with anorexia and weight 
loss (sec Cautions: Metabolic EITec1.q, the drug shou ld be used with caution 
in patient's who may be adversely affected by these effec ts (c.g .. underweig.ht 
p~tientsJ. I 

Like many other antidepressant drugs. sen raline has been associated with 
hypothyroidism, e levated serum thyrotropin. ilnd/or reduced serum thyroxine 
conccntr.lIions in a limited number of putients. Because of reports with o the r 
antidcpressanr agents and the complex interre lationship betwecn the hypotha­
lamic-pit uitary-thyroid ax is and affect ive (mood) disorders, at lellst one mnn­
ufncturcr recommends that thyroid function be reassessed periodically in pa­
lients with thyroid disease who arc receiving sertmline. 

Commercia lly available sertraline hydrochloride ora l solution (Zolon · ) 
contains akohol. nlerc forc. concomi tant usc of sert raline hydrochloride oral 
solution and disulfiram is contraindicated. 

SCrlmline is contruindicOlted in pmients concurrently receiving pimo1.ide, 
(Sce Drug Interactions: Pimozide.) 

Sc rtraline abo is cOll1raind icated in p.llients whn arc hypersensi tive to the 
drug or qny ingredie nt in the fonnulation. \ 

• Pediatric , Precautions Safety and emcacy of sertra line in children 
with obsessive-compulsive disorder (OCD) younger than 6 years of age have 
not been established. S .. fety and e ffi cacy o f senraline in children with other 
disorders (e.g_. major depressive disorder, pan ic disorder, posuraumat ir.: s tress 
disorde r, premenst rual dysphoric disorder. social phobia) have n01 been estab­
li shed. The overall adverse effect profile of senraline in over 600 pediatric 
patients who received s~rtralin~ in controlled dinicaltrials was IgJnerally s im­
ilar 10 that seen in the adult clinical studies . HoweVl!r, uuverse e ffects reponed 
in at least 2% of the senraline-treated pediatric patients in these trials and thlll 
occurred at least twice as rrequently as in pediatric pati~nts rece iving placebo 
included fever, hyperkinesia. urinary incontinence, aggressive reaction, s inus­
itis, epistax is, and purpura. 

Efticacy of se nr:dine in pedi<ltric putient.~ with major depressive disorder 
was evaluutcu in 2 randomized , IO-week, double-blind, placebo-controlled, 
nexible-dose (50- 20() mg daily) trials in 373 childr~n and adolescents with 
major deprc.~si l'e disorder, hut data from these studies Were not .~ uflkicnt to 
esl .. blisit efficilcy in pediatric patients. In a safety analysi s of the pooled datu 
from these 2 studies, a di lTerence in weight ch .. ngc between the Sertra line .lIld 
placebo groups was noted of approximate ly I kg for both pediatric patients (6-
J I years of age) and adolescents (12- 17 yean; of agel representing a slight 
weight loss ror those rece iving sertw line lUld a slight weight' gain for those 
receiving placebo. In ilddition, it larger t1irfercnce wus noted ill c\titdrcn than 
in adolescent s betwcen the sertraline and plucebo groups in the proportion or 
outl iers for dinically important weight loss: about 7'ih of the children mid about 
21/(1 of the <ldolescents recei ving sertraline in these studies experienced a weight 
loss of more than 7% o f their body weig.ht compared with none of those re­
ceiv ing pl acebo. 

A subset of paticnt s who completed thesc controlled trials was continued 
into a 24 -week, fl exible-dose , open-Iahe l. extension study. A me.lI1 weight loss 
of approximately 0.5 kg wus observed during the initial H wcek./; of treatment 
for thuse pediatric patients first exposed to sertraline during thc extension slLldy. 
which was simi lar to lhe we ight loss observed among sertraline-treated patients 
during the fi rst 8 weeks of the randomi1.cd controlled trials, llle patients con­
tinuing in the extension study began gaining weight relath'e to the ir baseline 
we ight by week 12 of ser1raline therapy, and patients who completeLlthe entire 
34 weeks of therapy with the. drug had a weight gain thm was similar to thut 
expected using data from age-adjustl!d pee rs, 1lle manu fuc lUrers 'siate that pe­
riodic monitoring of wl!ight and growth is recommended in pediatric patienl.~ 
rece iving long-tenn therapy with scrtraline or other se lective sefOtonin-reup­
take inhibi tors (SSRls). 

FDA warns that untidepressants increase the risk of suicidal thinking and 
behuvior (suic idali tyl in children und adolescents with major depressive dis­
order and other psychiatric disorders. The risk of suicidality for these drugs 
was identified in n pooled analysis of datil from a total of 24 shorHerm (4-16 
weeks ), pl .. cebo-controlled studies of 9 11lntidepressants (i.e .. scrtralinc, bup­
ropion, citalopram. Iluoll:etine, fluvoxamine. mina1.apine, nefazodone. paro,,­
cli ne. vcnlafax ine) in ovcr4400 children and adolescents with major depressi\'e 
disorder, OCD, or o the r psychiatric disorden;. The analysis' revealed a greUlcr 
risk of adverse events representing s uic idal behavior or thinking (suicida lity) 
during the lirst few months of treatment in pediatric patients recei ving anti ­
depressants than in those recei ving plncebo. Howc\'er, a more recent meta-anal­
ysi s' of 27 placebo-cuntrolled trials of 9 antidepressants (SSRls and others) in 
patients younger than 19 years of uge with major deprcs!>ive disorder, OeD, 
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or non-OCD anxiety disorders suggests that the belle lits of unt idepressam ther~ 
apy in treating these conditi ons nmy outweigh the risks of suicidal behuvior or 
suicidal idelltion. No suicidcs occurred in these pediatric trials. 

The risk of suicidality in FDA's pooled analysis differed across the diffe rent 
psychiatric indications. with the hi£.hest incidence observed in the major de­
pressive disorder studies. In udditio ll . ahhough there was considerable vari ation 
in risk umong the antidepressants, il tendency toward lin increase in suicidality 
risk in younger patients was found for almost all drugs studied. It is currently 
unknown whether the suicidal ity r!sk in pediatric patients extends to longer­
te rm use (i.e .. beyond several ,)lonths). (Sec Suicidality , under Cautions: Ner­
vous Svstem Effects, in Paroxetine 2M: 16.04.20.) 

As' a result of this analysis and public di scusli ion or the issue, FDA has 
directed manufacturers of all antidepressants 10 add a boxed waming to the 
labeling o f the ir products to a len cl inic ians of thi s liuicidality risk in children 
and adolescents and 10 recommend appropriate monitoring and close obser­
vation of patients receiving these agents. (See Caut ions: Precautions and Con­
traind ications.) nle drugs that arc the focus of the re\'i.~cd labe ling arc all drugs 
included in the general class of antidepressants, including t\to,'iC that have nut 
been studied in controlled clinicaltri uls in pediatric patients . s ince the available 
data arc not adequate to exclude any s ing le antidepressant from an increased 
risk. In addition to the boxed warning and other infunnation in profess ional 
labeling on antidepressants. FDA currently recommends that a patient mcdi­
cation guide explain ing the risks associated with the drugs be provided to the 
patient e<lch time the1 drugs , arc dispensed . Caregivers of pediatric p:Ltient s 
whose depression lis (lfrsistemly worse or who :Lre ex pe riencing emergent sui ­
cidality or symptoms that might be precursors to worsening depression or sui­
cidalit)' during antidepressant therapy should consult thei r clinician regarding 
the best cou rse of action (e.g., whc ther the therapeut ic regimen shou ld be 
<:hanged or the drugs discont inued). Po/it'll/s s/U>IIM 1101 di.rCOlllillllc ' IISc' of 
sC"iC'l:lin' .H'I't)IOIl i,,-n·lIptakc· jllltihiioTS I\'i thollf fir.\"I nlll.Hllli" g tllt:i,. dilli!"iall: 
i t is I'cry illlpul"tum thor 'he dmg.\· //(It hI.! £1bmprly di.\"("Ollli"IIC'd (s/"(' Domg!' 
ami AdmilliSfI"(I(icm: Dos£1ge j, (/.\" \I';rlulrmral t1Jt'c(.I" /IIoy /!Ct:ur. 

Anyone c6nsidering the usc 01" sertraline in a child or aqolesccnt for any 
clinical usc must balance the potential risk of therapy with the' clini c:!1 need. 

• Geriatric Precautions In cl inical studies in geriatric patients. 660 
patients recei ving scrtraline for thl! treatment of depression were 65 years of 
age or older. nnd 180 were 75 years of age or olde r. Nu M eTaIl differences in 
effic.acy or adverse effects were observed for geriatric patients io these stuuic~ 
relati ve to younger patients, :md other clinical experience has revealed 1\(1 cv~ 
idence of age-related differences in sa fety . In addition, Illl adverse effects on 
psychomotor pcrfOntlUnCe were ob.~crved in geriatric individuals who recei ved 
the drug in one controlled s tudy. However, the possihility thnt older putients 
may exhibit increased sensitivity to the drug cannot be excluded. (See DO!mge 
in Geriatric Patients under Dosage :lnd Administration .) 

Limited evidence suggests that £.eriatric patients niay be more likely th an 
younger pati ents to develop senraline-induced hyponatremia ami transient syn­
drome of inappropriate secretion of antidiuretic honnone (S IADH). Therefure, 
clinicians prescribing sertralinc in geriatric patients should be aware of the 
possibility th at such reactions may uccur. Periodic monitori ng (especially dur­
ing the fi rs t several months) o f se rum sodium conccntmtions in geriatric Pol­
tiellls receiving the drug ha!.~ been recommended by some clinicians. (Sec Cau­
tions: Precautions and Contraind ications .) 

As with other psychotropic drugs, geriatric patients receiving ant idepres­
sants appcar to have an increased ri sk of hip fracture, Despite the fewer car­
diovascular and anticholinergic effects associated with selective sc rotonin­
reuptakc inhihi tors (SS Rls), thesc drugs did not show any advantage ove r 
tricyclic antidepressallls with regmd to hip frac lUre in a casc-<:ontrol study. In 
addition, there was little diffe rence in the r.l teli of fall s between nursing home 
residents receiving SSRl s and those receiving Iricyclk antidepressants in a 
fCtrospect ive study. Therefore, a ll geriatric ind ividua ls receiving either type or 
antidepressant should be cons idered to be at increased risk of falls and nppro-
priate measures should be taken. ' 

In pooled data analyses, a n'llllced risk of suicidality was observed in adults 
65 yearli of age (lr o lde r wilh alll id\!pressant therapy compared with pi:lcebn. 
(Sl'C Cautions: Precautions and Contra indica tions.) 

Plasma clearance nf sertralinc may be decreased in ge riatric pat ients: 
plusma clearance of the less active lIIl! tabolite. N-deMlle thylsenraline. al so may 
be decreased in ohler males. , , 
• Mutagenicity and Carcinogenicity Sertraline was not mutagenic , 
with or without melabolic activution, in several in vit ro tests including thc 
bac terial mutation assay and the mouse lymphoma mutation assay. Sen raline 
also wac; not mutugenic in tests for cytogenetic abemltions in vivo in mouse 
bone marrow and in vitro in human lymphocytes. 

Li fetime studies to determine thc carcinogenic potential of semalinc were 
performed in CD- I mice .md Long-Evons ruts receiving <Iosuges up to 40 mgl 
kg daily.1 This dosllge corresponded to lund)' times the milximum recom­
mended humun dose on a mg/m: basis in mice aod ratli . respectively. TIlerc 
wus a dose-related increase in the incidence o f hepatic adenomas in male mice 
rccei\'ing sertmlinc dosa£.es of 10-40 mgikg (0.25- 1 times the maximum rec­
om mended human dose on 1I mg./m~ basis"!. No increase was seen in fema le 
mice or in r.lts of e ither gender receiv ing the same dosuges. nor wus there un 
increase in hepatoce llular carcinomas. Hepatic adenomas have a varinble rUle 
of spol11uneous occurrence in thi s strain of mice. and the relevance of this 
finding to humans is not known. There was an increase in fo ll icular adenomas 
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of the thyroid, nut accompanied by thyroid hyperplasia, in female rats receiving 
a serlmline dosage of 40 mg/kg C! times the maximum recommended human 
dose on a mg/m:! basis). There also was an increase in uterine adenocarcinomas 
in rats receiving sertraline dosage ... of 10-40 mg/kg (0.5. 2 times the maximum 
recommended human dose on a mg/m~ basis); however. this effect could not 
be directly attributed to the drug. 

• Pregnancy, Fertility, and Lactation Pregnancy Some neo­
nates exposed to sertraline :md other 5SRls or SNRIs late in the third trimesrer 
of pregnancy have developed complications that have sometimes been severe 
and re4uired prolohged hospitalization, respiratory support. enteral nutrition. 
and other fonns of supportive care in special-care nurseries. Such complications 
can arise immediately upon delivery and usually last several days or up to 2-
4 weeks. Clinical Ilmlings reported to date in the neonates have included res­
piratory distress. cyanosis, apnea, seizures. temperature instability or fever, 
feeding difficulty, dehydration, excessive weight loss, vomiting. hypoglycemia. 
hypotonia, hypertonia, hyperre!1exia. tremor. jitteriness. irritability, lethargy, 
reduced or lack of reaction to pain stimuli, ,md constant crying. These clinical 
features appear to be consistent with either a direct toxic effect of the SSRI or 
SNRI or, possibly, a drug withdrawal syndrome. It should be noted' rhat in 
some cases the clinical piclUre was consistent with ·serotonin syndrome (see 
Drug Interactions: SerolOnergic Drugs). When treating a pregnanl woman with 
sertraline during the third trimester of pregnancy, the clinician should carefully 
consider the potential risks and benefits of such therapy. Consideration may be 
given to cautiously tapering sertraline therapy in the third trimester prior to 
delivery if the drug is administered during pregmlllcy. (Sec Treatment of Preg­
nant Women during the Third Trimester under Dosage and Administration: 
Dosage.) - 1 

FDA states that decisions about managemem of depression in pregnant 
women are challenging \ iIld that the patient mi d her c1inici:\n must carefully 
consid~r and discuss the potential henefits and risks of SSRI therapy during 
pregnancy for the individual woman. Two recent studies provide important 
information on risks associated with discontinuing or continuing antidepressant 
therapy during pregnancy. ! r I. j 

The first study, which W:lS prospective, naturJlistic, and longitudinal in 
design. evaluated the potential risk of relapsed depression in pregnant women 
with a history of major depressive disorder who discontinued or attempted to 
discontinue nntidepressant (SSRIs, tricyclic antidepres.~nnts. or others) therapy 
during pregnancy !;ompared with thai in women who continued antidepressant 
therapy throughout their pregnancy; 1111 women were euthymic while receiving 
IlInidepressum therapy at the' beginning of pregnancy. In this study, women 
who discominued antidepressant therapy were found 10 be 5 limes more likely 
10 have a relapse of depression during theirrpregnancy than were women }vho 
continued to receive their antidepressam while pregnant, suggesting that preg­
nancy does not prolec~ against a relapse of depression, 

The .~econd sludy suggests that infants exposed to SSRls in late pregnancy 
may havc an increased risk of pers istent pulmonary hypertension 01" the new­
bom (PPHN ). which is associ.lled with substantial neonatal morbidity and mor­
tality. PPHN occurs at a rate of 1-1 neonates per 1000 live birlhs in the geneml 
pOpul:llion in the US. In Ihis retrospective case-conlrol study of 377 women 
whose infants were hom with PPHN and 836 women whose infants were born 
healthy, the risk for developing persistent pulmonary hypertension of the new­
born was approximately sixfold higher for infants exposed to SSRls after the. 
twentieth week of gestation compan;d with infants who hud not been exposed 
to SSRls during this r,criod. 11le study wa~ too small to compare the risk of 
PPHN associated with individual SSRIs, and the findings have nOL been con-, 
limled. Although the risk 01" PPHN identified in this study still is low (6-12 
cases per 1000) and funher study is needed. the findings add to cOllcems from 
previous reports that infants exposed to SSRls late in pregnancy may experi­
ence adverse crfects. 

Most epidemiologic studies of pregnancy outcome following first-trimester 
exposure to SSRls, including sertraline, conducted to date have not revealed 
evidence of an increased risk of major congenital malfonnations. In a pro­
spective. controlled, mullicenter study, matemal usc of several SSRls (sertra­
line. tluvoxamine, paroxetine ) in a limited number of pregnam w(~men did not 
appear to increase the risk of congenital malfonnation, miscarrhige. stillbirth, 
or premature delivery when used during pregnancy .n recommended dosages. 
Birlh weight and gestational age in ncon:lles exposed to the drugs were similar 
to those in the control group, In anolher small study hased on medical records 
review. the incidence of congenital ~momalies reported in infants born to 
women who were treated with sertraline and other SSRIs during pregnancy 
was comparable to thai obsen'cd in the general population. However, the results 
of epidemiologic studies indicate that exposure 10 paroxetine during the first 
trimester of pregnancy may increuse the risk for congenital malfonnations, 
particularly canliov:lscular malfonnations. (See Cuutions: Pregnancy, Fenility, 
and LactUlion. in Paroxetine 28:16.04.20.) Additional epidemiologic studies 
arc needed to more thoroughly evaluate the relative safety of sertraline and 
other SSRIs during pregnancy, including their potential teratogenic risks and 
possible effects on neurobehavioral development. 

11le manufaclUrers state that there are no adequate and controlled studies 
to date using sertmline in pregnant women, and the drug should be used during 
pregnancy only when the potential benefits justify Ihe possible risks to the fetus. 
Women should be advised to notify their physician if they become pregnant 
or plan to become pregnant during therapy with the drug. FDA states thai 
women who arc pregnam or thinking about becoming pregnant should nOI 
discominue any antidepressant, including scrtraline, without first consulting 
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their clinician. 11le decision whether or not to continue antidepressunt therapy 
should be mude only after careful consideration of the potential benelits and 
risks of antidepressant therapy for each individual pregnam palienL If a deci­
s ion is mude to discontinue treatment wilh sertraline or other SSRls before or 
during pregml!lcy. discontinuance of thempy should be done in consultation 
with Ihe clinician in accordance with the prescribing infonnation for the tnnti­
depressant and the patient should be closely monitored for possible relapse of 
depress ion, J 

Reproduclion sludies in mts using senraline dosages up to 80 mg/kg daily 
and in rahhits using dosages up to 40 mg/kg daily have not revealed evil.lence 
of terutogenicity; these dos:lges correspond to approximately 4 times the max­
imum recommended human dosage on a mg/m2 basis, No evidence of terato­
genicity was observed at any dosage studied. When prcgnam rats and rabbits 
were given sertraline during the period of organogenesis, delayed ossification 
was observed in fetuses at doses of 10 mg/kg (0.5 times the maximum rec­
ommended human dose on a mg/ml basi s) in rats land 40 mg/kg (4 times the 
maximum recommended human dose on a mg/m~ basi s) in rabbits, When fe­
male rats received sertraline during the last third of geslation and throughout , 
lactation, Ihere was an increa~e in the number of slillbom pups and in the 
number of pups dying during the .lirst 4 days after birth. The body weights of 
the pups also were decreased during the first 4 days after birth. These effects 
occurred a\ a dose of 20 mg/kg ,(upproximatcly the same as the maximum 
recommended human dose on a mg/m~ basis). At 10 mg/kg (0.5 times the 
maximum recommended human dose on a mg/m~ basis), no effect on rat pup 
mortality was obsen'ed, The decrease in pup sun' ivai was shown to result from 
in ,utero exposure 10 Ihe drug. The clinical importance of these effects is not 
known,! 

The effect of senmline on labor and delivery is not known. 

Fertility A decrease in fertility was obsen'ed in I of 2 reproduction 
studies in rats using sertraline dosages of 80 mg/kg (4 times the muximum 
recommended human dose on a mg/m! basis). 

Lactation Sertraline and i1s principal metabolite. N-desmeihylsertm-
line, arc distributed inlo milk. Sertmline should be used with caution in nur-;ing 
women, and womelllo.hould be advi sed 10 notify their physician if Ihey plan to 
breast-feed. ! I. . 1 

Drug Interactions 

• Serotonergic Drugs Usc of selective serotonin-reuptake-inhibilors 
(SSRIs) such ,us sertraline concurrently or in cJose,succcssion with other drugs 
that affect serotonergic neurotran'smission may result in serotonin sYlldrome or 
neuroleptic malignant syndrome (NM5)-like reactions. Symptoms of serotonin 
syndrome may include mental status changes (e.g .. ugitation / hallucinations, 
coma). autonomic instability (e.g., tachycardia, labile blood pressure, hyper­
thennia), neuromuscular aberrations te.g ., hyperreflexia, in~oordination), and/ 

GI ' .. I' I '!f or . symptoms (e.g., nausea, vomlltng, l mrrhea), Althou~h the syndrome 
appears to he rclalively uncommon and usually mild in severity, serious and 
potentially life-Ihreatening complications. including seizures, disseminated in­
travascular coagulation. respiratory failure, and severe hyperthennia as well as 
death o'cca.~ionally have been reported. In its mosl severe limn, serotonin syn­
drome may rcscrnhle NMS, {",hich is chamcterized by hyperthennia, muscle 
rigidity, autonomic instahility with possihle rapid fluctuution ill vital signs , and 
mental status changes, The precise m~chanisrri of these reactions is nol fully 
understood: however, they appear to result from excessive serotonergic activity 
in the eNS. probaqly mediated by uctivatipn or serotonin 5-HT' A receptors. 
The possible involvement of dopamine and 5-HT, receptors also tws been sug-
gested, although their roles remain un~ lc~r. • , 

Serotonin syndrome most commonly ~ccurs ~'when 1 or mor~j'drugs that 
affecr serolOnergic ~eurotransmission arc adminislCred eilher cllncurrently or 
in close successiOl,l. SerolOnergic agen!s include those that increase serotonin 
synthesis (e,g., Ihe serotonin precursor trYPlOphan), slimulate synaptic sero­
tonin, release (e.g., some amphetamines, dexfenfluramine [no longer cOin mer­
cially avail:lble in the US]. fenlluramine Ino longericommerci:llly available in 
the USJ)! inhibit th~ reuptuke of serotonjn after release (e.g .. SSRIs, selective 
serotol)in- and norepinephrine-reuptake inhibitors ISNRlsJ, tricyclic antide­
pressants. trazodone, dextromcthorphan. meperidine. tramadol), decrease the 
metabolism of serotonin (e.g., MAO,inhibitors), have direct serotonin p('lst.~y­
naptic receptor activity (e.g .• buspirone), or nonspecifically induce increa~es in 
serotonergic ne.uronul aClivity (e.g .• lithium salts), Selective agonists of sero­
IOnin (5-hydroxytryptamine; 5-1·IT) type I receptors ("tript:ms") and dihydroer­
gotamine, agents wilh scrotonergic activity used ill the management ofmigruine 
headache, and 51. 10hn's wort (Hypericllm p£'ljuraflllll) also have been impli­
c.ned in serotonin syndrome. 

TIle combination of SSRIs and ,MAO inhibitors may result in serolonin 
syndrome or NMS-like reactions. Such reactions have also been reported in 
patients receiving SSRIs concomitantly with Iryptophan, lithium. Llextrome­
Ihorphan, sumatriptan, dihydroergotumine. or antipsychOlics or other dopumine 
antagonists. In rare cases, serotonin syndrome reportedly ha~ occurred in p:t­
tients receiving the recommended dosage of a single serotonergic agent (e.g., 
clomipramine) or during accidcrunl overdosage (e.g., sertraline intoxication ill 
a child). Some other drugs thm have been implicated in precipitating symptoms 
suggestive of serolonin syndrome or, NMS-like reuclions include buspirone, 
bromocriptille, dextropropoxyphene, linczolid, methylenedioxymethamphe­
tamine (MDMA; "ecst:lsy··). selegiline (a selective MAO-8 inhibitor); and si­
bUlnunine (un SNRI used for the managetllem of obesity), Other drugs that 
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have been associated with the syndrome but for which less convincing data ure 
uvailablc inc lude carbamazepine. fCnlanyl. and pentazocine. 

Clinicians should be aware of the potential for serious. poss ibly falal re­
actions associmed with serotonin syndrome or NMS-like reactions in patients 
receiving 2 or more drugs thm uffect serOlonergic neurotransmission. even if 
no such imerJctions with the spec ific drugs have been reponed to dme in the 
medical lil eraturl,;. Pending funher accumulation of duiu, serownergic drugs 
should be used cautiously in combination and such combinations avoided 
whenever clinically possible. Serotonin syndrome may be more likely to occur 
when initi:lling therapy, increasing the dosage, or following the addition of 
anOlher serotonergic drug. Some clinicians state that patients who have expe­
rienced serotonin syndrome may be at higher risk for recurrence of the syn­
drome upon reini tiation of serotonergic drugs. Pending funhcr experience in 
such cases, some clinicians recommend that thempy with serotonergic agents 
be limited following recovery. In cases in which the potential benelit of the 
drug is thought to outweigh the ri sk of lieroton in syndrome, lower potency 
agenl~ and reduced dosages should be used. combination serotonergic therapy 
should be "vo ided, and pati~nts should he monitored care rully fpr maniresta­
tions or serotonin syndrome. If signs and symptoms of serotonin syndrome or 
NMS develop during therapy. treatment with sertraline and any concurremly 
administered serotonergic or :mtidopaminergic agents, including antipsychotic 
agents, should be discontinued immediately and supponive and symptomatic 
treatment should be initiated. 

For rurlhcr inrormalion on scrotonin syndro me, including manifesfu­
tiorJs and trculment, sec Drug Intcructions: Serotoncrgie Drugs, in Fluox­
etine Hydrochloride 2K:16.04.20. 

Monoamille Oxidase Illhibitors Potentially serious, sometime.~ rntal 
serotonin syndrome or NMS-likc reactions have been reported in patiems re­
ceiving SSRls, including sertraline, I in combinUlion with an MAO inhibitor. 
Severe serotonin syndrome reaction developed severa l hours after initiating 
serualine in a woman already receiving phenelzine, lithium. thioridazine, and 
doxepin. Such reactions also have been reponed in patients who rccemly have 
discontinued an SSRI and have been staned on an MAO inhibitor. 

Because of the potential risk of serotonin syndrome or NMS-like react ions. 
concomi tant usc of serlmline and MAO inhibitors is contraindicaled. At least 
:! weeks should elnpse between discontinuance of MAO inhibitor therapy :Litd 
initiation of scrtraline therapy and vice versa. _ 

l.incwlid. Linezolid. an anti-infective ugem thut is a nonselective and re­
versible .MAO inhibi tor, has been associuted with drug interactions resulling 
in serotonin syndrome, including some associated with SSRls, :lOd potentially 
may also cause NMS-like reactions. Therc('ore. some manufacturers or senra­
Jine state that lincwlid should be used with caution in patients receiving ser­
traline. The manufaclurer of linezolid slates that , un Ies-o; patient s arc carefull y 
observed for signs and/or symplOms of serotonin syndrome, Ihe drug should 
not be used in patients receiving SSRIs. SOllle clinicians su,ggeslthat linezolid 
only be used with caution and close monitoring in patients concuITClll fy re­
ceiving SSRls. and some suggest Ihal SSRI therapy should be discominucd 
before linewlid is initiated and not reinitiated until 2 weeks after line1.Ulid 
therapy is completed. I 

Moclohcmldc. Moclobemide (not commercially available in the US), a se­
lective and reversible MAO-A inhibitor, hilS been associated with seroton in 
syndrome, and such reactions have been fatal in several cases in which the 
drug was givcn in combination with the SSRI citalopram or with clomipramine. 
Pending funher experience with such combinntions, some clinicians recom­
mend that concurrent therapy with moclobem ide and SSRIs be used on ly with 
extreme caution and that SSRls should have been discontinued for some time 
(depending on the elimination half-lives of the drug and its active metabolites) 
before initiating modobemide therapy. 

Sclcl,\ilinc. Selegi line, a selective MAO-B inhibitur used in the manage­
ment of parkinson ian syndrome. has been reponed to cause serotonin syndrome 
wIlen given concurrently with SSRls (e.g., fluoxetine, paroxetine, sertraline). 
Although .~e lcg iline is a selective MAO-8 inhibitor at therapeutic dosages, the 
drug appears to lose its selectivity for the MAO-8 enzyme at higher dosages 
(e.g., those exceed ing 10 mg/kg). thereby increasing the risk of serotonin syn­
drome in patients receiving higher dosages of the drug either alone or in com­
bination with other serotonergic agents. The manufacturer of se lcgilinc rec­
onullcnds 'lIvoiding concurrent selegiline and SSRI therapy. In addi tion, the 
manufacturer of se leg il ine recommends that at least 2 weeks elapse between 
discontinuance of se legili ne and initiation of SSRI therapy. 

Isonia1,id. Isoniazid. an antituberculosi!'l 'agent. appears to have some 
MAO-inhibiting activity. In addition. iproniazid (not commercially available 
in the US), another antituberculosis agent structurally related to isoniazid th at 
also possesses MAO-inhibiting activity. reportedly has resu lted in serotonin 
syndrome in at least 2 patients when given in combination with meperidine. 
Pending funhcr experience. clinicians shou ld be aware of the potential for 
serotonin syndrome when isoniazid is gh'en in combinat ion with SSRI therJpy 
(such as senraline) or other scrotonerg ic agents. 

Tryptophan and Other Sem/onill Precursors Because of the po-
tential risk of serotonin syndrome or NMS-l ike reactions, concurrent usc of 
tryptophan or other serotonin precursors should be avoided in patients receiv ing 
senraline. 

5~HTI Receptor Agonist~· ("Triptans") Weakne.~s. hyperreflexia. 
and incoord ination have been reponed rarely during postmarketing surveillance 
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in patients receiving sumatriptan concomitantly wi th an SSRI (e.g., citalopram, 
escitalopram. f1uo xetinc , f1uvoxamine, paroxetine, sertraline); these reactions 
resembled serotonin syndrome. Oral or subcutaneous sumatriptan and SSRls 
were used concomitamly in some clinical studies without unusual adverse ef­
fects. However, illl increase in the frequency of migraine attacks and a decrease 
in the cffectivene!'ls of sumatriptan in relieving migraine headache have been 
reported in a patient receiving subcutaneous injections of sumatriptan inter­
millently while undergoing lIuoxeline therapy. 

Clinicians prescribing 5-HT) receptor agonilil<; . SSRIs. and SNRIs should 
consider that 5-HT, receplOr agonists often arc used intermittently and that 
either the 5-HT. receptor agonist, SSRI. or SNRI may be prescribed by a dif­
ferent clinician. Clinicians also should weigh the potential risk of serOionin 
syndrome or NMS-like react ions with the expected benefit of using a 5-HT. 
receptor agon ist concurrently with SSRI or SNRltherapy. If concomitantlCeat­
mem with sumatriptan or another 5-HT. receptor agonist and slrtraline is clin­
ically warranted, the patient should be observed carefully, paniculurly during 
treatment initiation, dosage increases, and following the addition of other ser­
otonergic agents . Pmients receiving concomilUnt 5-HT, receptor agonist and 
SSRI or SNRI therapy shou ld be infonned of lhe possibility of serotonin syn­
drome or NMS-like reac tions and advised to immediately seek medical a11en­
tion if they experi('nce signs or symptoms of these syndromes. 

S;butramillc Because of the possibili ty of developing potentially se­
rious. sometimes fa tal serotonin syndrome or NMS- like reactions. sibutramine 
should be used with CaUtion in patients receiv ing scnraline. 

Other Selectil'e Serotonin-reuptake I"hibitors and Selective Se­
rotolli,,~ and Norepillephrille-reuptake Inhibitors Concomitant ad­
ll1ini;~tration or senraline with other SSRIs or SNRls potentially may result in 
serotonin syndrome or NMS-like reactions and is therefore not recommended. 
(Sec Dosage and Administration: Dosage.) 

Alltipsychotic Agellts and Other Dopamine Antagonists Con­
comilUnt usc. or antipsychotic agents and other dopamine antagonists With ser­
!raline rarely may result in potentially serious. sometimes fatal serotoni n syn­
drome or NMS-like rc:lC! ions. Jr s igns and symptoms of serotonin syndrome 
or ,NMS occur, treatment with senraline and any concurrently administered 
antidopaminergic or serotonergic agents shou ld be immediately discontinued 
and supportive :md symplOmatiC!lreatment initiated. (Sec Drug Interaclions: 
Clompine and sec also Drug Interactions: Pit!lOzide.) 

Tramadol ami Other Seratollergic Drugs Because of the potential 
risk of serotonin syndrome or NMS-like reactions, caulion is advised whenever 
SSRrs, including sertraline, amI SNRls arc concurrchtly administered with' 
other drugs that may arrect serotonergic nc~rotransmilter systems, including 
tramadol and St. John 's worl. (HypericlIlII pe/fora/llm). 

• Drugs Undergoing Hepatic Metabolism or Affecting Hepatic 
Microsomal Enzymes Animal studies have demonstrated Ihat senraline 
induces hepatic microsomal enzymes. In humans, microsomal enzyme induc­
tion by senralinc was minimal a~ determined by a small (5%) but statistically 
significam decrease in :mlipyrine hal f-life following senraline administration 
C~OO mg daily) for 21 days . The manufacturers state that this small change in 
antipyrine half-life lrellccts a clinically unimportant change in hepatic metab­
olism. Nonetheless. caution should be exercised when sertraline is given to 
patients receiving drugs thal are hepatically metabolized and that have a low 
therapeutic ratio. such as warfarin. (Sec Drug Interactions: Protein-bound 
Drugs and see al so Allticoaguiunts under Drug Interactions: Drugs Affecting 
Hemostasis.) 

Drugs Metaholi:.ed'by Cytochrome P-450 (CYP) 2D6 Senraline, 
li ke many other antidepressants (e.g., other SSRls, many tricyclic antidepres­
sants) is metabolized hy the drug-metabolizing cytochrome P-450 (CYP) 206 
isoenzyme (debrisoqui ne hydroxylase). In addition, like many other drugs me­
tabolized by CYP:!D6, senraline inhibits the act ivity of CYP2D6 and poten· 
(ially may increase plusma concGtlirations of concomitantly udministered drugs 
that also arc metaholized by this isoenzyme. Although similar intemctions are 
possible with other SSRls. there is considerable variabi lity among the drugs in 
the extent to which they inhibit CYP2D6. At lower doses, scnraline has dem­
onstr:l1ed a less prominent in hibitory effect on CYP2D6 than some other SSRls. 
Nevcnheless, even senraline has the potential for clinically important CYP2D6 
inh ibition. 

Concomitunt usc of senraline wilh other drugs metabolized by CYP2D6 
has not been systematically studied. The extent to which this potential inter­
action may become clinically imponunt depends on the extent of inhibition of 
CYP2D6 by the nmidepressnnt and the 'therapeutic index of the concomitantly 
adminis!cred dmg. The drugs for which thi s potential interaction is of greatest 
concern are those thut are met:lbulized principally by CYP2D6 and have a 
narrow therapeutic index. such as tricyclic antidepressants, class Ie antiar­
rhythmics (e.g., propafenone, lIecainide, encainidel, and some phenothiazines 
(c.g. , thioridazine). II 

Caut ion shou ld be used whenever concurrenl therapy with seriraJine and 
other drugs metabolized by CYP2D6 is considered. Because concomitant use 
of scrlraline and thioridazine may result in increu-'ied plasma concentrations or 
the phenothiazine und increase the risk of serious, potentially fatal, adverse 
cardiac effects (e.g., cardiac lIrrhythmiu-~), the manufacturer of Ihioridazine 
states that the drug should not be used concomitantly with any dmg that inhibits 
the CY P2D6 isozyme. The manufacturers of senraline state that concurrent use 
of a drug met:lboli zcd by CYP:!D6 may necessitate the ndluinistration of dos· 

AHFS DRUG INFOR MATION" 2010 2395 
Exhibit D.31, page 12

Case 3:09-cv-00080-TMB     Document 78-17      Filed 03/24/2010     Page 12 of 32



Scrtrallne SELECTIVE SEROTONIN-REUf>TAKE INHIBITORS 28: 16.04.20 

ages ofl he olher drug Ihal are lower than those usually prescribed. Funhennore. 
whcncver scnmline therupy is disconlinued (and plasma concenlr.uions or ser­
tfilline are decreased) during concuncntthefilpy with another drug metabolized 
by CYP2D6. an increased dosage of the concurrently administered drug may 
be necessary. 

Drugs Metabolized by Cytochrome P-450 (CYP) 3A4 Although 
se nralin~ can inhibit the cytochrome P-450 (CYP) 3A4 isoenzyme. results of 
in vit ro and in vivo stud ies indicate thut the drug is a much Icss potent inhibitor 
of this enzyme than many other drugs. In an in vivo drug interaction study. 
concomitant use or sertml ine and the CYP3A4 substrate. carbamazepine, under 
steady-stale conditions had no effect on plasma coocentrutions of carbamazc­
pinc. 111e manufad urers of sertmline Slate Ihallhe.sc datu suggest that Ihe extem 
of scnralinc's inhibition of CYP3A4 activity is unlikely to be of clinical im­
portance. However. a marked increase in plasma concentr:uions (ranging from 
H0-250%) and bone' marrow suppression developed within 1-2 mont hs of in­
iti uting sertmline in a patient pn!viously swbilized on carb.lmazepinc and Ile­
cainidc1thernpy. Although the precise mech:misrrl for this possible interaction 
and the role of the cytochrome P-450 enzyme system ure unclear, some clini­
cians recommend lilal carbamuzepine concentrations be monilOred during con-
comitant scrtraline IherJpy. I ' 

Resulls of an' in vivo drug interaction study with cisapride indicate Ihm 
concom itant usc of scrtraline (200 mg daily) induces the metabolism of cisa­
pride; penk plasma concentrnlions and area under the pl:lsma concelllralion­
time curve (AUc) of cisapride were decrea'ied by about 35% in the study. 
However. Ihe manufacluren; of scrt rali ne state that the extent of sertraline's 
inhibition of CYP3A4 activitx is unlike ly to be of clinical impon.ance. 

Results of :.mother drug interaction study in which sertraline \Vus used con­
comilUntly with terfenadine '(no longe~ ,commerci [J.\ly available in the US)' a 
drug' mctabolized princip:llly by the cytochrome P-450 microsomal enzyme 
system (ma inly by the CY P3A4 isoenzyme). indicate th:n concurrent use of 
sertraline did 1101 increase plasma conccntr~tions' of terfenudine and. therefore, 
the manu facturers stale tl1:1t these duta suggest that thc extem of senraline's 
inhibition of CYP3A4 ac'liv;ty is unlikely to be of clinical importance. I-Iow~ 
ever. the manuracturer of astemizole (no longer commercially avai lable in the 
US) :unl some clinicians state that until the clinical importance o fthesc lind ings 
is established. concomitant use of $ertruline with aSlemizole or terfenadine is 
not recommended s ince .'iuhst:mtially increased plasma concentrations of un~ 
changed aSlemizolc or terfenadine could occur resulti ng in an increase'd risk '01' 
seriow; adverse cardiac effect.~. \ 

• Tricyclic a nd Other Antidepressants 111c 'exlen lto which SSRI 
i ~teractions with tricyclic antidepressants may pose clinicnl problems depends 
on the degree of inhibition and the pharmacokinetics of the scrotonin-rcuptake 
inhibitor involved. In hcallhy individuals. sertraline lws been shown to sub­
stlllli ia lly reduce the cJeomnce o rt wo tricyclic antidepressants. desipramine and 
imipramine. 111is imeraction appears to result rrom senralinc-induced inhibi­
tion of CYP1D6. Thus. the munufueturers and some clinicians recommend that 
caution be e~erc isea during concu rrent use of tricyclics with sertralinc sincc 
senraline may inhibit the metabolism of the tricyclic :mtideprcssanl. In uddi­
tion. plasma tricyclic concentrations may need to be monitored lind the dosage 
of It he tricyclic reduced during concomitant administration. (Sec Dosage and 
Administration: Dosage and sec also Drugs Metabolized by Cytochrome P-450 
[eyp] 2D6 under Drug Interactions: Drugs Undergoing Hepatic Metabolism 
or Affecting Hepatic Microsomal Enzymes.) 

Clinical experience regarding the optimal timing of sw itching from other 
antidcpressanls 10 sertraline therapy is limiled. lllerefore. the manufacturers 
recommend thm C:lfe ond prudent medical judgment be cxefcbcd when sw itch­
ing from other antidepressants 10 sertrJlinc. particularly from long-:lcting 
agent s (e.g., fluoxetinc). Pending further expcriem:e in p:ltients being trans~ 
ferred from thempy wi th another alllidcpressam to sertmline :md as the clinical 
situati on permi ts, it generally is recommended that the previous :1II1idepress:lnt 
be discontinued according to the recommended guidelines for the specific :In­
thJepressant prior to initiation tJr sertraline therapy. (S..:e Drug Interactions: 
SerOlollergic Drugs.) 

• Protein-bound Drugs Because scrtruline is hi!lhly protein bound . the 
drug theoTCtically cou ld be displaced from binding sites by. or it could displace 
from binding s ites. other protein-bound drugs such as oral :mlicoagulants or 
digitoxin. In vitro studies to date have shown that se rtraline has no effect on 
the protein binding of 2 OIher highl y protein-hound drugs. propranolol or war­
furin ; thesc fi ndings also huve been confirmed in clinical studies. However, 
pending further accumulation of duta, paticnts receiving scrtraline concomi ­
tantly with lIny highly protein-bound drug should he onserved for potenlial 
adv..:rse effec ts associntcd with combined therapy. (Sec Anticoagu lants under 
Drug Interactions: Drugs Affecting Hemostasis.) 

• Drugs Affecting Hemostasis A1Jticoaguiallls In a study com­
paring prothrombin time AUC ({}-120 hour) following a dosc of warfurin (0.75 
mg/k!l) or placebo prior 10 anc..l a fl er 2 1 days of either sertmiine (50-200 mg 
daily) or placebo. prOlhrombin lime increased by :In avemge of 8% compared 
with baseline in the sertmline group and decreased by on nverJgc of 1% in 
those receiving placebo. In addit ion. the nonnal izalion of prothrombi n time 
was slightly de layed in those receiving ser1raline when compared with those 
receiving placebo. Because the clinical importance of these limlings is not 
known, prothrombin time shou ld be moniwred carefully whenever senmline 
therapy is initiated or discontinued in patients receiving anticoagulants. (Sec 
Drug .Interactions: Protein-bound Drugs.) 
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Other Dmgs That Illterfere ",ith Hemostasis Epidemiologic ca'ie~ 
contro l and cohon design s tudies that have demonstrated an association be­
tween sclective serotonin-reuptake inhibitor therapy and an increll.'icd risk of 
upper GI bleedi ng also have shown that concurrent use of aspi rin or OIher 
nonsteroidal unt i ~i nf1 ammatory agents substantially increases the risk of Ol 
bleeding. Although these studies focused on upper GI bleeding, there is some 
ev idence suggesting that bleeding at other sites may be similarly potentiatcd. 
The pr..:cise mechanism for this increased risk remains to be clearly estublished; 
howevcr, serotonin release by platelets is known to play an imporlUnt role in 
hemostasis. and selectivc seroton in-reuptnke inhibitors decrea.~e seroton in up­
takc from thc blood by platelets, thereby decreasing the amount o f serotonin 
in platcl..: ts. Palients receiving se rtraline shou ld be cautioned about the con­
comitant use of drugs that interfere with hemosla'iis. including aspirin and other 
nonsteroidal nnti-inllanlmatory agent s. 

• Alcohol Sertraline administriuion did nO! potentiate the cognitive and 
psychommor effects induced by ;11cohol in healthy indi viduals. In addition, no 
apparen t additive eNS depressant effects were observed in geriatric patients 
receiving sertrulinel togelher with nwdef:]tc :lmoUJl ts of alcohol. Nonetheless, 
the manufacturers state that concurrent usc oF lserITaline and ulcohol is nO! 
recommended. I , 
• Electroconvuls ive Therapy The effects of scrtmline in conjunction 
with clcclroconvu lsivc thempy (ECf) have not been evaluated 10 date in c1in~ 
ical studies. 

• Cimelidine In a study evaluating thc cffect of the addition of a s ingle 
dose of sertr:llinc ( IOO mg) on the second of H days of cimetidine administration 
(800 mg dui lyl, the mean 'AUC, peak concentrmion • . and elimination half-life 
of scrtmline increased substantially (by 50, ~4, and 26%, respective ly) com­
pared with ·lht: placebo group. The clinical imponance of these changes is 
unknown. 

• Ben7.0diazcpines In a study comparing thc disposition of diazepam 
:Idmioislercd IV before :md after 21 days of sertraline therapy (dosagc titrated 
from 50- 200 mg daily) or placebo, th..:rc was a 32% decrease in diazepam 
clearance in thc scrtraline recipients and a 19% decrease in those receiving 
pl acebo when compared with baseline. Thcrc was a 23% increa$C in thc time 
10 maxima l plasma concentration for desmethyldiaztlpam in the scrtraline group 
compareu with a 20% decrease in the placebo group. The clinical importance 
of thcsc findings is unknown: however. they suggest that scrtraline and N­
desmethylsertralinc' arc not likely to suhstantiallr inhibit the CYP2C I9 and 
CYP3A3/4 heputic 'isoenzymes involved in the metabolism of dinzepam. 

• Clolapinc Concomitant usc of SSRIs such as senra lil1C in pUlicms re­
ceiving cl ozapine can increase plasma concelllr~ tions of the ahtipsychOlic 
agem. In a sludy in schizophrcnic patients receiving clozapine under steady­
slalC conditions. initiat ion of p:uDXetinc therapy fesultC1.l in on ly minor cll;ln~es 
in plasma concentrations of c10zapinc ;Ind ils metabolites; however. initi:.tion 
o r Iluv()x:unine thempy resuhcd in increases that were threefold compared with 
base li ne. In other published reports. concomithnt usc of c10zapine and SSRls 
( l1 uvo~aminc. paroxetine, sertruline) resulted in modest increases (less than 
twofold) ill clowpine and melUbolitc concentrations. The manufacturcr of c1o~ 
zapine stutes that caution should be exercised and patients closdy mon itored 
if c1()zapille is used in patients receiving SSR ls. and a redLiction in clozapine 
dosage shou ld be considered. (Sec Antipsychotic Agents 3l1d Other Dopami ne 
Anlagonists under Drug Interactions: SerolOnergic Drugs.) 

• Lithium In a placebo-cont rolled trial . Ihe adminislrJtion of 2 doses of 
sertralin..: did nol substantiall y a lter steadY-Slate plasma lithium conccntrations 
or Ihe renal c1eamnce of li thium. Pending funher accumu la tio~ of data, how­
ever, th..: manufacturers recommend that plasma lithium concentrations be mon­
itored following initiation of sertralille in ,Paticnts receiving lithium and thaI 
lithium dosage be adjust..:d accordingly. In addition, because of tlte polential 
risk of serotoni n syndrome or NMS-like reactions, caution is advised du ring 
concurrent scrt raline and lithium usc. (S'ec Drug Interactions: Serotonergic 
Drugs.) ,I. 
• H y poglycemic Drugs In a plucebo~eontrolled study in healtby male 
voluntc..: rs. sertmline administralion for 22 days (including 200 mg dai ly for 
the IInnl 13 days) caused a small but slalistica lly s ignilicant decrease ( 16% ) in 
the clearance of a I -g I V dose of tolbutumide compared with bu.~cI inc values 
and an increase in the terminal e li mination hulf~life (from 6.9 to 8.6 hours). 
TI1C decrease in clearance was,nOl :tccompanied by any substantial changes in 
the ,plasma protein binding or the apparent volume of distributiofl of ta l but­
amid,c. which suggests that the change in tolbutamide clearance may be caused 
by a slight inhibi.tion of the cytochrome P-450 isoenzymc CYP2CY/IO when 
sert ra line is given in the maximum recommended dosage. The clinical jmpor­
tance or these findings remains to be de(ennined. 

• Digoxin In a placebo-controlled trial in healthy voluntee rs, scr1raline 
administration for 17 days <including 200 mg daily for the final 10 days) did 
not a lter serum digoxin concentrations or renal c1curnnce of digoxin. The results 
o f this study suggest (hat dosage :ldjustmenl of digox in may not be necessary 
in patients receiving concomi tant senruline. 

• Atenolol In a double-blind. placebo-controlled, r:lOdomizcu, crossover 
study, a single. 100-mg dose of scrtraline had no effect 00 the .a-adrcnergic 
blocking activity of atenolol when udministercd 10 a limited number of healthy 
males. 

Exhibit D.31, page 13

Case 3:09-cv-00080-TMB     Document 78-17      Filed 03/24/2010     Page 13 of 32



Sertraline 

• Amiudarone A decrease in the pl:lsma concent rations of umiodarone 
and its active metabolite. desmethylamiodarone. to 82 and 85% of the baseline 
values. respectively, occurred in one patient fo llowing the discontinuance of 
scnmlinc and carbamazepine lhentpy. suggesting that sertruline may have been 
inhibiting the metabolism of amiodarone by CY P3A4. 

• Phenytuin In a mndomizcd, double-blind, placebo-controlled trial, 
chronic udmi nistr.u ion of high dosages of senraline (200 mg daily) did not 
substantially affect the pharmacokinetics or phannacodynamics o f phenytoin 
when the 2 drugs were given concurrently in healthy volunteers. However, 
substantial reduc tions in plasma sertruline concentrntions have been observed 
in senral ine-trcmcd patients concurrently receiving pheny toin: it was suggested 
that induction of the cytochrome P-450 isoenzymes may be res ponsible. In 
addition. concurrent administration of sertraline and phenytoin reponedly re­
sulted in elevUled phenytoin concentrations in 2 geriUlric patients. Pending 
further accumulation of data. the manufacturers and some clinicians recom­
mend thut plasma' phenytoin concentrations be monitored fo llow ing initiation 
of senraline thempy and thm phenytoin dosage should be adjusted as necessary. 
particularly in patients with multiple underl ying medical condi tions and/or 
those rece iving multiple concomitant drugs. 

• Pimozide Concomitant use of sertraline and pimuzidc has resulted in 
subst;lIltial increases in peak plasmll concen trations and area under the plasma 
cOllcentration-tim!! curve (AUC) of pimozide . In une controlled study, admin· 
istrmion of a single 2-mg dose of pimozide in 'individuals receiving senrulinc 
200 mg daily resu lted in a mean increase in pimozide AVC and peak plasma 
conc!!ntrations of about 40%. but was Ilot associall_od with changes in ECG 
parameters. The effects on QT interval and phurmacok inctic parameters of 
pimozide admini stered in higher doses (i.e., doses exceeding 2 mg) in combi­
nation with sertralinc arc as yet unknown. ConcomjlOlnt use of sertraline and 
pimozide is contraindicated because of the low thempeutic index of pimozide 
am] because the reponed interaction between the 2 drugs occurred a t a low 
dosc of pimozide. The mechanism o f this intcraction is as yet unknown. (See 
Antipsychotic Agenls and Other Dopamine Anwgonisls under Drug Interac­
tions: Serolonergic Drugs.) 

• Valproic Acid The effect of sertrulin~ on plasma va lproic ac id con­
centrntillns rcmain .~ to be eval uated in clinical .~ Iudies. In the absence of such 
data, the manufacturers recommend monitoring plasma valproie acid concen­
trations follow ing initiation of sertra line therapy und udjusting the dosage of 
valproic ac id as necessary. I, • I 

Acute Toxicity 

• Pathogenesis The acute lethal dos~ of scrtraline in humans is not 
known. One putient who ingested 13.5 g of senralinc alone subsequently re­
covered. However. death occurred in another palient who ingested 2.5 g of the 
drug alone'. I I 

In gt!nem l. o\'crdt1~age of senraline may be expt.'Ctcd th produce !!ffecls that 
are extensions of the drug's phannacologic and adverse effects. The most com­
mon signs and symptoms associaled with nonfata l sertmline overdosage include 
somnolence . nausea. vomiting, tachycardia. dizziness. agitation , and tremor. 
Other adverse events observed in patients who received overdosages o f sertra­
line (alone or in combination with otJler drugs) include bradycnrdia. bundle 
branch block. coma, seizures, del irium , hallucinations, hypertens ion. hypoten­
s ion. manic reaction. pancreatitis. QT-interval prolongation. serotonin syn­
drome. stupor. and syncope. Prolonged tachycardia . hyperte ns ion, hallucina­
tions. hypertilennia. tremors oflhe extremi ties. and skin flushing have occu rred 
in a child ;lfter acckknlal scrtraline ingest ion: the readion resembled seroton in 
syndrome. Flushing. anger. emotional lability, and distractability deve loped 1 
hour afte r an mJuit female ingested :2 g of st.!rtraline: recovery was uneventful 
apart from watery bowel movements . ' 

• Treatment Becau~e fatalities ami severe toxicity Imve been reported 
\vhcn sertralinr,! W:l~ ingcstc1d alonc or in combimHion with other drugs and/or 
alt:ohol. the manufacturers a~d some clini cians recommemJ th:tlllny overdosage 
involving sertraline be Illamlged aggressively. Clinicians also should consider 
the possibility of serotonin syndrome or NMS- likc reactions in patients pre­
senting with similar clinical features and a recent history of se rtraline and/or 
ingestion of other serotonergie agents and/or antipsychotic agents or other do­
pamine antagonists. (Sec Cautions: Precautions and Contraindications and sec 
also Dru!,! Interact ions: Serotonergic Drugs.) . 

Management of senraline overdosage generally invo lves symptomatic and 
supportive care. A palent a irway should be established and maintained. and 
adequ::ue oxygenation and ventilation should be ensured . ECG and vital s ign 
monitoring is recommended fo llowi ng acute overdosage with the drug. al­
though the value of ECG monitoring in predicting the severity o f scrtra linc­
induced cardiOlox icity is not known. (Sec Acute Toxicity: Manifestiltions. in 
the Tricycl ic Antidepressants General Slatement :28: 16.04.28.) There is no spe­
cific antidote for scnraline intoxication. Becuuse suicidal ingestion often in­
volves more than one drug. clinicians treating senmline overdosage shou ld be 
alert to possible manifest:l!ions caused by drugs other (hun serimline. 

If the patient is comatose, having se izures, or lucks the gag rel1ex , gaslrit 
lavage may be perfanned if an endotracheal tube with cuff inflated is in place 
to prevent aspiration of gastric contents. Since ndministration of uctivated char­
cau l (which may he usedl in conjunct ion with sorbi tol) mny be :IS effective as 
or more effective than induclinn of emesis or gnstrif.: !;\vuge. it s use has been 
recom mendeu ei ther ill the initial mnnllgemenl of sertraline overdosage or fol-
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lowing inductioo of emesis or gastric luvagc in pmients who ha .... e ingested a 
potentiully toxic quantity of the drug. 

I Limited data indicate that sertraline is not appreciably removed by hemo­
dialysis. Because of the large volume of distribution o f senralinc and its prin­
cipal metabolite. peritoneal dialysis. forced diures is. hemopcrfusion. and/or 
eltchange transfus ion also nre likely to be ineffective in remm·jng substantial 
amounts o f senmline and N-desmcthylscrtr.t1ine from the body. 

Clinicians should consult a poison control center for additional infonna,1.ion 
on the management of senraline overdosage. 

Chronic Toxicity 
Senraline has not been studied systematica lly in animuls or humans to 

deteonine whether, therapy with the drug is associated with abuse. tolerance, 
or physicnl dependence. 

The premarketing cli ni cal experience with serlraline did nOI reveal any 
tendency for a withdrawal syndrome or any drug-seeking behavior. Howeve r, 
fatigue, severe abdominal cramping, memory impainnent. and influenza-like 
symptoms were reported 2 days following abrupt discontinuance of se rtraline 
in one pati t;nt : when sertraline was restarted. the symptoms remitted. Electric 
sllOSk-likc sensations oct:urred in another putient I day "fter the last adminis­
tered dose of sen~aline: these sensat ions became less intense and even tually 
dis~ppeared 13 weeks after scrtruline tlter:lpy was discontinued. When cva lu­
ating these cases and those reported with OIher serotonin-reuptake inhibitors. 
it appears that a withdrawal syndrome may occur within .~ever.ll days foll ow ing 
abrupt di scontinuance of these dmgs. The most commonly observed symptoms 
are those that resemble influenza, such as fa ti gue. s tomach c9mplaims (e.g .. 
n;~usea). dizziness or lightheadedness, tremor, anxiety. chill s, sweating. and 
incoord inalion. Other reported symptoms include memory impainnent. ilL"om­
nia. parcsthe::.: ia, shock-like sensations, headache. palpitations. agitation. or ag­
gression. Such reactions appear to be self-limiting and improve over I to sev­
eral weeks. Pending further experiellcc , serimline lilerapy shou ld be 
discontinued gradually to prevent the possible development of withilr:lwul re-
actions. " I 

As with olher CNS-nctive dmgs. clinicians should t:arefully evaluate pa­
tients for a history or substance ahuse prior to 'initiati ng sertraline therapy. If 
senraline thempy is initiated in p;lIi~n t s with a history of substance abuse. such 
patients should be monitored cldsely for signs of misuse or abuse of the drug 
(e.g., development of tolerance, usc of increasing doses. drug-seeking hehav· 
ior) . I , . 

The potential for misuse of sertraline in palients with concurrent eating 
disorders and/or those who may seek the drug for its appetite· suppressant ef­
fects also may be cons idered. , 
Pharmacology 

The phaonat:ology of 'kertraline is complex and in Illaoy ways resembles 
that of other antidepresb nt agents. particul"rly those agents le.g .. Iluoxeline, 
fluvoxamine , paroxetine , clomipmmine , trazudone) that predominant ly pOlen­
tiate thc phannacologic effects o f serotonin (5-1·ln. Like other selective sero­
tonin-reuptak'C inhibitors (SSRls). scnraline is a potent and highly selective 
reuptake inhibitor of serolonin afld has liltle or no crfect on other neurutrans· 
mille rs. 

• Nen'ous System Effccts The precise mechanism of antidepressant 
:lction of senraline is unclear. but the drug has been shown to selecti vely inh ibit 
lhe reuptake of serotonin at the presynaptic neuronal membrane. Sertraline­
induced inhihition of serotonin reuptake causes increased synaptic concentra­
tioos of serotonin in the CNS. resulti~g in numerous functional cJliInges asso­
ciated with enhanced serotonergic lIcurotransmission. Like other SSRls (e.g .. 
Huoxetine . fluvoxamine . paroxctine). scrtr;lline appears to have only very weak 
effet:ts on the reuptake of nhrepincphrine or dupamine and docs nOi exhibit 
clinically impOrlllnt anticholinergic, :mtihistmninic. or adrenergic {a j • a~. (3) 
hlocking activity al usual therapeutic dosages. I 

Although the mechanism of antidepre5salll action of ilntidepressant agents 
may involvc linhibition of the reuptuke 01' various neurotrammitters (i.e., se­
rotonin, norepinephrin!!) :.11 the presynaptic neuronal membrane. it has been 
suggested Ihat postsynaptic receptor modiJicatioll is mainly responsible for the 
antidepressant action observed during long-teml administration of antidepres­
sant agents. During.long-teon therapy wi th most antidepressants (e.g., tricyclic 
ant idepressants. monoami n!! ox idase IMAOI inhibitors). these adaptive 
changes mainly consist of subsensitivilY of the noradrenergic adenylute cyclase 
system in associalion with a dccreusc in the number of p -adrenergic receptors: 
such erfects on noratirenergic receptor function are commonly referred to as 
"down regulation." In animal studies. lnng-tenn administration o f scnraline has 
been shown to downregu late noradrcn'ergic receptors in the CNS as has been 
observed with many other cl inically effecti ve antidepressants. In addi tion, some 
antidepressants ~ c.g ., amitriptyline) reponed ly decrease Ihe number of scroto­
nergic (5-HT) binding s ites following t:hronic adm ini stration. Although 
changes in the density of type ::! serotonergic (5-HT2) binding sites were nOl 
observed during chronit: :Idminislratioll of senraline in animals in one study, 
(he drug chused desen:;itization of the 5·HT" receptor trammembrane signaling 
system: tile clinical important:e of these findings requires further study. 

TIle pret:ise' mechanism of ""ion that is responsible for the efficacy of 
senraline in the trc;\Iment of obsessive·compulsive disorder is uoclear. How­
ever, because of the potency 0[' clmnipramine and other se.iective serotonin­
reuptakc inhibitors (e.g .. fluoxoti ne, flu voxamine. paroxetine) in inhibitiog se-
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rolonin reuptake and their cfficacy in thc tremment of obsessive~compulsivc 
disorder. a serotonin hypothesis has been developed to explain the pathogenesis 
of the condition. The hypothesis 'postulates that a dysrcgulation of serolOnin is 
responsible for obsessive<ompulsive disorder and that sertraline and these 
other, agents arc effective because they corr~ct this imbalance. Although the 
available evidence suppons the serotonergic hypothesis of obsessive-compul­
sive disorder, additional studies arc necessary, to confinn this hYPQ[hesis. 

Serotonergic mechanisms ralso appear to be involved at least in pall in a 
number of other phamlacolagic effects associated with selective serotonin­
reuptake inhibitors, including sellraline. such as decreased food intake and 
altered food selection ,IS well as decreased a!fohol iniukc. '· J 

Serotollergic Effects Sertraline is a highly selective inhibitor of se­
rotonin reuptake at tile presynaptic neuronal membrane. Sertr.Ilinc-induced in­
hibition of serotonin reuptake causes increased synaptic concentrJtions of the 
neurotransmiller, resulting in numerous functional changes associmed with en­
hanced serotonergic neurotransmission. 

Data from in vitro studies suggest thaI sertraline is more potent than flu­
voxamine. fluoxctine, or clomipramine as a serotonin-reupwke inhibitor. Like 
some' other serotonin-reuptake inhibitors, sertraline undergoes metabolism via 
N-demethylation to foml N-desmethylsertraline, the principal metabolite. Data 
from in vivo llnd in vitro studies have shown that N-desmethyl serlraline is 
approximately 5- 10 times less potent as an inhibitor of serotonin reuptakc thun 
sertraline; however. the metabolite retains seled ivity for serotonin reuptaKc 
compared witti either norepinephrine or dopamine reuptake. 11 

At therapeutic dosages (50--200 mg daily ) in healthy individuals. sertraline 
has been shown to inl1ibit the reuptakJ of serptonin into platelets in a dose­
dependent manner: Like other serotonin-reuptake inhibitof'!oi, sertraline inhibits 
the spontaneou ~ firing of serotonergic ne urons in the domil mphe nucleus. In 
virro data have demonstrated that sertrhline' has substantial affinity for serota'! 
nergic (5-HT1',\ . 5-HTw: 5-HT~) receptors. I' r 

I' I . . 10 I I 
EffeL'ls Oil Other NelirotrallslJl~tters LIke other serotonm-reuptake 

inhibitors. scrtmline has been shown 10' have lillie or no activity in inhibiting 
the reuptake of norepinephrine. In addition. the drug has demonstrated a sub­
~iahtially ,hi gher selectivity ratio of serotonin-to-norepinephrine reuptake inj 
hibiting ,lctivit \' than fluoxetine or tricydic antidepressant agents! including 
clomipramine. • , 'L 

Although sertraline has only weak activi ty in inhibiting the reuptake of 
dopamine, the relative selectivity of sertraline for inhibiting serotonin reuptake 
rel illive to dopamine reuptake appears to be somewhat less than that of fluox­
etine, Iluvoxaminc. zimeliliine, or clomipramine. In addition. sertraline does 
not inhibit monoamine oxidase. 

Unlike tricyclic and some other nntidepressams, sertraline does not exhibit 
clinically importam anticholinergic. a- or .f3-adrenergic blocking, or antihista­
minie acti vity at usualtherupcutic dosages. As a result. the incidence of adverse 
effects commonly associated with blockade of muscarinic cholinergic ~eceptors 
(e .g .. dry mnutll, blurred vision, urinary retention. constipation,'confusion), (1-­
adrenergic receptors (e.g .. onhostatic hypotension). ,md hisfamine HI - and H~­
receptors (c.g., sedation) is lower in senraline-treated patient~ . In vitro sludies 
hayeldcmonstratcd that sertmline docs nol possess clinically imporyant affinity 
for £l 1- or £l~ ~adrenergic, .a-adrenergic. histaminergic, muscarinic, GABA\ b'en­
zodiazepine,' or dopaminf receptors. 

,Effects Oil Sleep Like tricyclic and most other antidepressants, serlm-
line suppresses rapid eye movement (REM) sleep. Although not clearly estab­
lished, tl iFre is s'ome evidence that the REtyt-suppressing effecls of antidepres­
sant agenls may contribute to the antid,epressant activity of Ihese drugs . In 
animal ,studies, sertraline suppressed REM sleep: the drug appears to reduce 
the amount of REM sleep by decreasing the number as well as the duration o( 
REM episodes. Althoug~ the precise mechanism has ho~ been Jully elucidated. 
results of animal studies indicate thut sertraline's effecL~ on REM sleep are 
serotonergically mediated. " 

Effects on EEG Limited data currently are available regarding the 
effeclS of sertraline on the EEG. EEG changes in healthy individuals receiving 
single, IOO-mg doses of sertraline resembled the EEG profiles of patients re­
ceiving desipramine-type antidepressants (increased alpha and decreased bUI 
accelerated delta activity) and suggest improved vigilance and psychometric 
perfonnance. In individuals receiving higher single doses (200 and 400 mg) of 
the drug. sertmline produced EEG changes similar to imipramine-type anti­
depressants (reduced alpha and low betll activity and increased theta and fast 
beta activity), which reflect vigilance changes of the dissociative type and there­
fore possible sedative activity. 

Effects 011 PS'ycllOlIlotor FUllctioll SJ rtraline does not appear to 
cau.~e clinically impollant sedation and 'does not interfere with psychomotor 
perronnance. The drug did not appear to hav~ any adv~rse effects on psycho­
motor performance when given to healthy women in single doses up to loil 
mg. In healthy individuals over 50 years of age. single, IOO-mg 'doses of ser­
traline increased the critical flicker fusion frequency slightlyland the,subjective 
perception of sedation; however. the drug had no depressant effect on objective 
tests 6f psychomotor perfom1ance. In addition, no adverse effects on psycho_I 
motor perfonnance were observed in geriatric indivi duals who received the 
dru,g in a controlled study. " • 

• Cardiovascular Effects Sertraline appears to have lillie effect on the 
ECG. Data from controlled studies indicate sertraline does not produce clini-
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cally important changes in heart rale. cardiac conduction. or other ECG param· 
eters in depressed patients. II. 

• Effects on Appetite and Body Weight Like some other seroto-
nergic agents (e.g., fenlluramine [no longer commercially :\vail:lble in the US) , 
Iluoxetine, zimelidine ). sertraline possesses anorexigenic activity. Limited data 
from animal studies suggest that fenlluramine has been the most effective in­
hibitor of food intuke followed by fluoxetine and then sertraline. Although the 
precise mechanism has nOI been clearly established, results from animal studies 
indicate that sertraline's appetite-inhibiting action may result at least in pan 
from serolOnin-reuptake blockade and the resultant increase in serotonin avail­
ability at the neuronal synapse. Because sertraline 's anorc.x igenic activity was 
not antagonized by prior administration of serotonergic antagonists. other 
mechanisms also may be involved but require further study. Following admin­
istration of single doses of sellfaline in meal-fed animals! food intake was 
reduced in a dose-dependent manner. At a dose of 3 mg/kg, the reduction in 
food inlake was substantially reduced and higher doses of 10 or 30 mgJkg 
reduced food intake by 45 or 74%. respectively. 

Sertrnline therapy has resulted in dose-dependent decreases in body weight 
in animals receiving the drug for 3 days; Ihe weight loss was not accompanied 
by any overt signs of rb ~havioral abnonnality. Sertraline thempy alsq has re­
sulted in decreases in body weight in individuals receiving the drug. Ho}vever. 
weight loss is usually, minimal and averaged about 0,45-n.9 kg in individuals 
treated with the drug in controlled clinical trials. (Sec Cautions: Metabolic 
Effect.': and sec also Cautions: Pediatric Precautions.) Rarely. weight loss has 
required discontinullnce of therapy: 

• Effects on Alcohol Intake Like some other semtonergic agents, ser­
trallne produces a substantial decrease in voluntary alcohol intake in lmimals. 
Because serotonin appears to be involved in (he regulation of alcohol intake, 
it has been suggested that selective serotonin-reuptake inhibitors may allenuate 
alcohol consum~tion via enhanced serotone'rgic neurotransmission. (Sec Cau-
tions .) ,. i' 

• Neuroendocrine EffectS' Lidtited data currently are available regard­
ing the effects of sertraline on thc endocrine system. In one animal study, 
sertraline did not demonstrate substantial neuroendocrine effects at a dose that 
substantially reduced ,gross activity. I ! , 

Although a causal relationship ha~ not .been established, hypothyroidism, 
decreased serum thy~o'xine concentrations. and/or increased s~rum thyrotropin 
(thyroid-stimulating hormone. TSH) concentrations lJ:lve been reported in a 
limited number of sertraline patients, some of wh6m were receiving thyroxine 
concurrently. (See Cautions: Other Adverse Effects and also see Precautions 
and Contraindications.) ; • , f1 ' 

O ' EIT ;j . I . . . 
• ther j , ect~ , Senr~llIle appears 10 have il weak UriCOSUriC effect: 
mean decreases in serum uric acid of approximately 77~ have bcen reported in 
patients recs iving the drug. The clinical importance of tht-~e findings is un ­
known. and there have been I1q reports of acutq renal ,failure associated with 
the drug. (See Cautions: I;'rccau\ions and Comraindi,cations

j
) t 

Pharmacokinetics .rJ 1'.:11 .1. j , 

In all human studies described in the PHannacokinetics section, sertralinc 
was administered as the hydrochloride salt: dosages and concentrations arc 
expressed in tenns of sertraline.' ,.!!. , J 

I I 'I ",. 
• Absorption Scrtraline appears to be slowly but well absorbed from the 
G1 tract following or~ 1 administ,r?ti~~~ The OHII pioavailaqi1itx of s7rtraline in 
humans has 1J0t been fully elUCidated to dal~ because a preparatIOn for JV 
admiry ist ~ati~n is not availahlr: However. the relati,Y,e proI;XJr1ion of an oral dose, 
that reaches systemic circulation unchanged appears to he relatiyely small be­
cause sertraline undergoes extensive flrst-pass metaholism. In animals. the oral 
bioavailability of serir'aline bilges from 22- 36?&. The manufacturers state thar 
the bioavailability of a sing le 'dose of sertralinc ' hydrochloride tablets is ap: 
proximate Iv equallb th'at of an eqq!valcnt dose of sertraline hydrochl~ride oral 
solution. lri a studv in healthy . adults who received a single lOO-mg do~e of 
scrtraline as a tabl~t or dral 'solution.rthe 'sol ution jto tablet ratios of the mean 
georhetric AUe and peak plasma cOl\centratibn' were 114.8 and 120.6%. re-
spectively.. . I I" j, ,I, 1 

TIle effect of 'food on the absorption of sertraline hydrochloride given as 
tablets or the ? ral solution has be'cn ; tudied in single-dose studies. Adminis­
tration of ,; sertraline hydrochloride tablet with food slightly increased th6 area 
under the concentration-dme curve (AVe) of sertraline. increased peak plasma 
concentrations by 'approxir;nqtely 25%, and decreased the ti,me to achieve peak 
plasma concentrations from about K 10 5.5 hours. Administration of sertraline 
hy&ochl~ride orill so~utjon \ vith 'fOlxl increased the time to achic.Ye peak,plasma 
concentrations from ~ . .Q LO 7.0 houfs . . , I 1'1 , '/ t, 

peak, plasma ,~ertralinc concentrations usually o~cur within 4.5- 1:\ .4 hours 
follo,wing oral administr:uipn of 50--200 mg once oaily for 14 days. Peak 
plasma sertnlline~concenlr:llions following administra)ion of single oril l doscs 
of 50--20D mg arc proportional and linearly related to dose. Peak plasma con­
centrations and tbioavailability are ,inereased in geriatric individual s. 

Following multiple dosing, steady-stilte plasma scrtraline c~ncentration s 
slwuld be achieved after approximately I week of once-daily dosing. When 
comp:lfed with a single dose, there is an approximate twofold accumulution of 
sertraline after mUltiple, daily dosing in dos:tges lranging from 50--200 mg daily. 
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Sertrallne 

N-Desmethy lsertrulinc. scnraline's principal mewbolite. exhibits time-relnted. 
dose-dependent increases in AUe (0-14 hour), peak plasma concentrations. 
and trough plasma concentrations with about a 5- to 9-fold increase in these 
parameters between day I and 14. 

As with other serotonin-reuplake inhibiton;, the re lationship between 
plasma sertraline and N-desmethylsenraline concentrJ.tions and the thcmpeut ic 
andlor toxic effects of the drug hus not been clearly eSlablished. 

• Distribution Distribution of senmlille and its metabolites into human 
body tissues and nuids has not been full y characte ri zed. However, limited phar­
macokinetic data suggest that the drug and some of its metabolites arc w idely 
distributed in body tissues. Although the apparent volume of distribution of 
senraline has not been determined in humans, values exceeding 20 L/kg have 
been reponed in rats and dogs. TIle drug crosses the blood-brain barrier in 
humans and animals. 

At in vi tro plasma concentrations ranging from 20--500 ng./mL, sertraline 
is approximately gg% bound to plasma proteins , principally 10 albumin ami 0'1-

acid glycoprotein. Protein binding is independent of plasma concentralions 
from 20--2000 mcg/mL. However, senraline and N·desl11ethylsertraline did not 
alter the plasma protein hinding of 2 other highly prote in bound drugs, warfarin 
or propranolol. aI concentrations of 300 and 200 ng./mL, respectively. 

Se rtmlinc and N-desmethylsertraline are distributed inlO milk. In a study 
involving 12 lactating women who received oral dosages uf sertraline ranging 
from 25- 200 Illg daily, buth scrtraline and N-deslllrlhylscnraline were present 
in a ll breast milk samples . with the highest conccntr.ltions observed in hind 
milk 7-10 houn; after the malemal dose. Detc.:table concentrations of sertraline 
were found in.1 and N-dc."methylsertraline in6, respectively, out of II nun;ing 
infants. 

• Eliminalion TIle elimination half-life of senTilline avcrJ.ges approxi­
mutely 25- 26 houn; and Lhat of desmethylsenraline avcrJ.gcs ubout 62- 104 
hours. In geriatric adults elimination half-life may be increased (e.g .• to about 
36 hours); however. such prolongation docs nUl appcnr clinically imp0r1um and 
docs not warrant dosing alterations. 

TIle exact metabolic fate of scnralinc has not been full y e lucidated. Sertra­
line appears to be extensively metabolized. probably in the liver. 10 N-des­
methylsen mlinc and scvcrJ.I other metabolites. Like some o[her serotonin-reup­
take inhibitors. serlralinc undergoes metabolism viu N-demcthy lation to form 
N-dcsmethylsertraline, the principal metabolite . Unlike some other serotonin­
rcuptake inhibitors, the drug metabolizing. isoenzyme CYP2D6 (n cytochrome 
P-450 isoenzyme implicated in Ihe spilrleine/debrisoquine polymorphism ) does 
not uppear to have a major role in the conven;ion of sertrnline to N-desme­
thyl sertraline. Nonetheless. senraline has the potential for clinically impor1anl 
inhibition of this enzyme. (See Drug Interactinns: Drugs Undergoing Hepalic 
Metabolism or Affecting Hepatic Microsomal Enzymes.) In vitro. the conver­
sion of scrtraline 10 N-desmethv lsertral ine correlates more with CYP3A3/4 ac­
tivity than with CYP2D6 activity. Data from ill vivo and in vitro studi es have 
shown thaI N-dcsmelhylsenraline is approxim:ltcly 5- 10 times less potent as 
an inhibitor of serotonin reupt:lke than serlraline: however. the metabolite re­
tains selectiv ity for serotonin reuptake compared wi th eithe r norepinephrine or 
dopamine rcuptakc. BOIh sertmline and dcsmelhylscrt raline undergo ox id.ative 
deamin:ttion and subscquell1 reduction, hydro.ocylation. and glucuronide con­
jugation. DcsllIethylsen ra line has an elimination half- life approx imately 1.5 
times that of sertr.lline. 

Following oral adm inistration. senraiine ami its metabol ites arc excreted in 
bolh urine and feces . Following oral administr.llion of a single , radiolahcled 
dose in 2 healthy maics. undlangcd sertraline accounted for less than 5% of 
plilsma radio",ctivi ty. Approx imatcly 4U-45% of the mdiolabeled dose was ex­
creted in urine within ') days. Unchanged sertraline wa!; not detectable in urine. 
During the S:lme period. approximately 40-45% of the radiolabcled drug was 
climirl:lteu in feces. including 12-141""10 of unchanged sertraline . 

The cffe.:t of age on the elimination of sc rtraline has not been full y cluci­
dated. Plasma clearance of sertralinc was approximatcly 40% lower in a group 
of 16 geriatric p:nients (8 males and H fcmales) who rel.:eiveu I un mg of Ihe 
drug fur 14 uays than that reported in a similar study involvi ng younger ind i­
viduals (from 25- 32 years of age) . B<Jsed nn these results , the lllanufacturers 
state that steady- state should be achieved in about 2- 3 weeks in older individ­
uals. In addition, decreased clearance of N-desmethylsertraline was noted in 
older males but not in older femal es. (See Dos<Jge and Administration : Dosage 
in Gt:rialrk Patients.) 

Because sertmline is extensively metabolized by the li ver, hepatic impai r­
ment can affect the elimination of the drug. In ont! study in patients with duonic 
mild hepatic impaimlent (Child-Pugh scores of 5-8) who rece ived 50 mg of 
scrlralinc daily for 21 days. sertmline clearance was reduced resulting in a 2-
3 times greater exposure to the drug and il" metabolite (desmcthylsertraline) 
limn that reporled for age-matched individuals without hepntic impainnem. In 
a single -dose study in patients with mild, stable cirrhosis , the elimination hal f· 
life of sertruline was prolonged to a mean of 52 hours compared with 22 hours 
in indi vid ual s without hepatic di sease. In addition, pe:lk pl:lsma concentrations 
and AUC villues for senralinc were 1.7- lind 4.4-fold higher, respectively. in 
patients with hepatic impaimlcnt when compared with hculthy individuals with­
out liver disease. reflecting dccreu~ed clearance of the drug. The phammcoki­
netks of scrtraline have not been studied to date in patienL"; with moderate and 
scvere hepatic impainnent: therefnre , the manufacturers recommend that ser­
tmline be administered with caUlion and in reduced dosage or less frequently 
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in patients with hepatic impllinnCIl1. (See Cauti ons: Precautions and Contr.!­
indications and SL"C Dosage lind Admini stration : Dosage in Renal and Hepat ic 
impairment.) 

Because scoraline is extens ive ly metabolized in the li ver and renal dear­
anee of the drug is neg.li gible. the manufacturers state that clinically imponant 
decreases in sert ralinc cleamnce a rc not anticipated if the drug is used in pa­
tients with renal impairment. Results of :1 multiple-dose study indicate that the 
pharmacokinetics of sertr:lline arc not affected by renal impairment. In this 
study. individuals with mi ld to moderate renal impairment (c reatinine clear­
ance: 30-60 mL/minute), moderate 10 severe renal impainnem (creatinine 
clearance: 10-19 mL/minute). or severe rcnal impairment (undergoing hemo­
dialysis) recei ved 100 mg of ser1raline daily for 1 I days; the phannacok inetics 
and protein binding of the drug in these pil1 iell1s were similar to those reponed 
for age-matched individuals without renal impairment. (Sec Cautions: Precau­
tions and Contraindications and sec Dosage and Administration: Do~age in 
Renal and Hepatic Impaimlenl.l 

Limited data indicate that se rtraline i.~ not appreciably removed by hemo­
dialysis. Because of the lar~e volur1)1! of distribution of sertraline and its prin­
cipal metabolite! peritoneal dialysis. fnrced diuresis. hcmoperfusion, andlor 
exchange transfusion also arc likely to be ineffective in removing substantial 
atnounL~ of sertraline and N-de.~meth)' l sertralinc from the body. 

Chemistry and Stability 

• Chemistry Scnraline. a se lective semtonin-reuptake inhibitor IInlid~­
pressant agent. is a naphthalcnamine (n<Jphthylaminei-derivative. Sertralinedif­
fers structurally fromt other selec ti ve serotonin-reuptake inhibitor antidepres­
sants (e .g .. citalopram, nuoxetine. p<JTOxctine) and also diffe rs struclUrJ.lly and 
pharmacologically from other currently available antidepressants (e .g .. tricycl ic 
antidepressants. monoamine oxidase inhibitors). Like most o ther serotonin­
reuptake inhibitors. se nraline contains an asymmetric carbon; therefore. there 
are 2 existing optical isomers of the drug. Howcvcr. on ly one of the optical 
isomers is present in the comme rcially aVllilablc foml of the drug. 

Senraline is commercially available us the hydrochloride salt, which occurs 
as a white. crystalline powder that is s lightly soluble in water :md isopropyl 
alcohol and sparingly soluble in ethanol. Commer.:ially available seTlraline 
hydro.:hloride oral solution is a clear. co lorless solution with a menthol scent 
containing 20 mg of senraline pe~ mL lind 12% alcohol. 

• Stability Commercially avuilable se rlraline hydrochloride tablet s and 
oral solution should be sltlred at 25cC, but may be exposed to temperatures 
ranging from IS-30°C. Sertralinc hydrochloride oral solution .should be tliJuted 
only in the li{juids spccilied by the Illunufucturer. and should be used imme-
diately after dilution. , \I 

Preparations 

Excipients in commcrdaJly available drug prep:lnltions may have clinically 
impor1ant effects in some indi vidu:lls; consult spc.:ilic pnxJuctl<Jbding fordetails. 
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Olanzapine

28:16.08.04 Atypical Antipsychotics (AHFS primary)

Special Alerts:

[Posted 01/29/2010] Lilly and FDA notified healthcare professionals of changes to the
Prescribing Information for olanzapine (Zyprexa) related to its indication for use in adolescents
(ages 13-17) for treatment of schizophrenia and bipolar I disorder [manic or mixed episodes].
The revised labeling states that:
●Section 1, Indications and Usage: When deciding among the alternative treatments available

for adolescents, clinicians should consider the increased potential (in adolescents as
compared with adults) for weight gain and hyperlipidemia. Clinicians should consider the
potential long-term risks when prescribing to adolescents, and in many cases this may lead
them to consider prescribing other drugs first in adolescents.

●Section 17.14, Need for comprehensive Treatment Program in Pediatric Patients: Olanzapine
is indicated as an integral part of a total treatment program for pediatric patients with
schizophrenia and bipolar disorder that may include other measures (psychological,
educational, social) for patients with the disorder. Effectiveness and safety of olanzapine have
not been established in pediatric patients less than 13 years of age.

For more information visit the FDA website at: http://www.fda.gov/Safety/MedWatch/
SafetyInformation and http://www.fda.gov/Drugs/DrugSafety.

■ Olanzapine is considered an atypical or second-generation antipsychotic agent.

Uses
Pending revision, the material in this section should be considered in light of more

recently available information in the MedWatch notification at the beginning of this
monograph.

Olanzapine is used for the symptomatic management of psychotic disorders (e.g.,
schizophrenia). In addition, olanzapine is used alone or in conjunction with lithium or
divalproex sodium for the management of acute mixed or manic episodes associated
with bipolar I disorder; the drug also is used for longer-term maintenance monotherapy
in patients with this disorder. Olanzapine also is used for the management of acute
agitation in patients with bipolar disorder or schizophrenia.
■ Psychotic Disorders

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

Olanzapine is used orally for the management of schizophrenia. Schizophrenia is a
major psychotic disorder that frequently has devastating effects on various aspects of
the patient’s life and carries a high risk of suicide and other life-threatening behaviors.
Manifestations of schizophrenia involve multiple psychologic processes, including
perception (e.g., hallucinations), ideation, reality testing (e.g., delusions), emotion (e.g.,
flatness, inappropriate affect), thought processes (e.g., loose associations), behavior
(e.g., catatonia, disorganization), attention, concentration, motivation (e.g., avolition,
impaired intention and planning), and judgment. The principal manifestations of this
disorder usually are described in terms of positive and negative (deficit) symptoms,
and more recently, disorganized symptoms. Positive symptoms include hallucinations,
delusions, bizarre behavior, hostility, uncooperativeness, and paranoid ideation, while
negative symptoms include restricted range and intensity of emotional expression
(affective flattening), reduced thought and speech productivity (alogia), anhedonia,
apathy, and decreased initiation of goal-directed behavior (avolition). Disorganized
symptoms include disorganized speech (thought disorder) and behavior and poor
attention.

The American Psychiatric Association (APA) considers certain atypical
antipsychotic agents (i.e., olanzapine, aripiprazole, quetiapine, risperidone, ziprasidone)
first-line drugs for the management of the acute phase of schizophrenia (including first
psychotic episodes), principally because of the decreased risk of adverse extrapyramidal
effects and tardive dyskinesia, with the understanding that the relative advantages,
disadvantages, and cost-effectiveness of conventional (first-generation) and atypical
antipsychotic agents remain controversial. The APA states that, with the possible
exception of clozapine for the management of treatment-resistant symptoms, there
currently is no definitive evidence that one atypical antipsychotic agent will have
superior efficacy compared with another agent in the class, although meaningful
differences in response may be observed in individual patients. Conventional
antipsychotic agents may be considered first-line in patients who have been treated
successfully in the past with or who prefer conventional agents. The choice of an
antipsychotic agent should be individualized, considering past response to therapy,

adverse effect profile (including the patient’s experience of subjective effects such
as dysphoria), and the patient’s preference for a specific drug, including route of
administration.

To compare the long-term effectiveness and tolerability of older, first-generation
antipsychotic agents (i.e., perphenazine) with those of newer, atypical antipsychotic
agents (i.e., olanzapine, quetiapine, risperidone, ziprasidone), a double-blind,
multicenter study (the first phase of Clinical Antipsychotic Trials of Intervention
Effectiveness [CATIE]) was sponsored by the National Institute of Mental Health.
More than 1400 patients with schizophrenia received one of the drugs for up to
18 months or until therapy was discontinued for any reason. Patients with tardive
dyskinesia could enroll in this trial; however, the randomization scheme prevented
their assignment to the perphenazine group. The primary outcome measure in this
study was the discontinuance of treatment for any cause; this measure was selected
because discontinuing or switching an antipsychotic agent occurs frequently and is
an important problem in the management of schizophrenia. In addition, this measure
integrates the patient’s and clinician’s judgments concerning efficacy, safety, and
tolerability into a more comprehensive measure of effectiveness reflecting therapeutic
benefits in relation to adverse effects. Overall, 74% of patients in this study discontinued
their medication before receiving the full 18 months of therapy because of inadequate
efficacy, intolerable adverse effects, or for other reasons, suggesting substantial
limitations in the long-term clinical effectiveness of currently available antipsychotic
agents. Olanzapine appeared to be more effective than the other drugs evaluated in
this study with a lower (64%) discontinuance rate and a lower rate of hospitalization
for exacerbation of schizophrenia, while no significant differences between the
effectiveness of the conventional agent, perphenazine, and the other second-generation
agents studied were observed (discontinuance rates were 75, 82, 74, and 79% for
perphenazine, quetiapine, risperidone, and ziprasidone, respectively). The time to
discontinuance of therapy for any cause was found to be longer in the olanzapine group
than in the quetiapine, risperidone, perphenazine, and ziprasidone groups in this study;
however, the differences between the olanzapine and perphenazine groups and between
the olanzapine and ziprasidone groups did not achieve statistical significance. Although
there were no significant differences in the time until discontinuance of therapy because
of drug intolerance among the drugs studied, the incidences of discontinuance for
certain adverse effects differed among the drugs with olanzapine discontinued more
frequently because of weight gain or metabolic effects (e.g., increases in glycosylated
hemoglobin [hemoglobin A1c; HbA1c], cholesterol, and triglycerides) and perphenazine
discontinued more frequently because of adverse extrapyramidal effects.

An open, multicenter, randomized, controlled trial comparing the relative long-term
effectiveness (over a 1-year period) of a group of first-generation antipsychotic agents
(e.g., chlorpromazine, flupentixol [not commercially available in the US], flupentixol
decanoate [not commercially available in the US], fluphenazine decanoate, haloperidol,
haloperidol decanoate, loxapine, methotrimeprazine (no longer commercially available
in the US), pipothiazine palmitate [not commercially available in the US], sulpiride [not
commercially available in the US], trifluoperazine, zuclopenthixol [not commercially
available in the US], zuclopenthixol decanoate [not commercially available in the US])
with a group of second-generation antipsychotic agents other than clozapine (e.g.,
olanzapine, amisulpride [not commercially available in the US], quetiapine, risperidone,
zotepine [not commercially available in the US]) in patients with schizophrenia was
conducted throughout the United Kingdom by the National Health Service. In the Cost
Utility of the Latest Antipsychotic Drugs in Schizophrenia Study (CUtLASS 1), the
primary outcome measure was the Quality of Life Scale score, and secondary outcome
measures included symptom improvement, adverse effects, patient satisfaction, and
costs of health care. Patients in the first-generation antipsychotic group demonstrated
a trend toward greater improvements in the Quality of Life Scale and symptom
improvements scores in this study. In addition, the patients studied did not report a clear
preference for either group of drugs and costs of health care in the 2 groups were found
to be similar.

Emerging data from the first phase of the pivotal CATIE trial and the CUtLASS 1
trial suggest that newer, atypical antipsychotics may not provide clinically important
advantages over older, first-generation antipsychotics in patients with chronic
schizophrenia and that several factors, including adequacy of symptom relief,
tolerability of adverse effects, and cost of therapy, may influence a patient’s ability and
willingness to remain on long-term antipsychotic medication. In addition, these results
suggest that it may often be necessary to try 2 or more different antipsychotic agents in
an individual patient in order to provide optimal therapeutic benefit with an acceptable
adverse effect profile.

In a randomized, double-blind, second phase trial, patients with schizophrenia
who had discontinued an atypical antipsychotic agent during the first phase of the
CATIE trial were reassigned to treatment with a different atypical antipsychotic agent
(olanzapine, quetiapine, risperidone, or ziprasidone). Similarly to the first phase of
the CATIE trial, efficacy and tolerability in this second phase study were principally
measured by time until drug discontinuance for any reason. The time until antipsychotic
treatment was discontinued was longer for patients receiving risperidone and olanzapine
than for those receiving quetiapine and ziprasidone (median: 7, 6.3, 4, and 2.8 months,
respectively). Among patients who discontinued their prior antipsychotic agent because
of lack of efficacy, olanzapine was found to be more effective than quetiapine and
ziprasidone, while risperidone was more effective than quetiapine.

In another study that was part of the second phase of the CATIE investigation,
schizophrenic patients who had discontinued treatment with olanzapine, quetiapine,
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risperidone, or ziprasidone during the first phase of the CATIE investigation, principally
because of inadequate efficacy, were randomized to receive open-label clozapine
therapy or blinded treatment with another atypical antipsychotic agent not previously
received in the trial. Clozapine was found to be more effective in this study than
switching to another atypical antipsychotic agent. Patients receiving clozapine also were
found to be less likely to discontinue treatment for any reason than patients receiving
quetiapine or risperidone. In addition, the clozapine-treated patients were less likely
to discontinue therapy because of an inadequate clinical response than were patients
receiving the other atypical antipsychotic agents.

Pending further data clarifying the relative effectiveness and tolerability of first- and
second-generation antipsychotics in the treatment of schizophrenia, many clinicians
recommend that the choice of an antipsychotic agent be carefully individualized taking
into consideration the clinical efficacy and adverse effect profile (including the risk for
extrapyramidal effects, weight gain, and adverse metabolic effects) of the antipsychotic
agent as well as the individual patient’s risk factors; the patient’s previous experience of
subjective effects such as dysphoria; the patient’s preference for and willingness to take
(i.e., compliance) a specific drug, including route of administration; and the relative cost
of therapy. Olanzapine and clozapine may be reasonable alternatives in any patient with
schizophrenia who has not achieved a full clinical remission with other antipsychotic
agents; however, the risk of adverse metabolic effects with both drugs necessitates
dietary and exercise counseling before therapy is initiated, monitoring during drug
therapy, and possible discontinuance of therapy if these effects become troublesome
during therapy. Additional analyses from data generated by the CATIE trial addressing
other schizophrenia treatment-related issues such as quality of life and predictors of
response are ongoing.

For additional information on the symptomatic management of schizophrenia, see
Schizophrenia and Other Psychotic Disorders under Uses: Psychotic Disorders, in the
Phenothiazines General Statement 28:16.08.24.

Atypical antipsychotic agents, including olanzapine, generally appear less likely to
induce adverse extrapyramidal effects and tardive dyskinesia than conventional, first-
generation antipsychotic agents. In addition, stabilization of or improvement in tardive
dyskinesia associated with conventional antipsychotic agents has been reported in some
patients when they have been switched to second-generation antipsychotic therapy,
including olanzapine. Therefore, the APA and some clinicians recommend that atypical
antipsychotic agents be considered in patients with schizophrenia who have experienced
tardive dyskinesia associated with conventional antipsychotic agents.

The efficacy of oral olanzapine for the management of psychotic disorders has been
established in hospital settings by 2 placebo-controlled studies of 6 weeks’ duration in
patients who met the DSM-III-R criteria for schizophrenia. In these and several other
studies, improvement in manifestations of schizophrenia was based principally on the
results of various psychiatric rating scales, including the Brief Psychiatric Rating Scale
(BPRS) that assesses factors such as anergy, thought disturbances, activation, hostility/
suspiciousness, and anxiety/depression; the Scale for the Assessment of Negative
Symptoms (SANS); the Positive and Negative Symptoms Scale (PANSS); and the
Clinical Global Impression (CGI).

In the first 6-week, placebo-controlled study, olanzapine was given in a fixed dosage
of 1 or 10 mg once daily. Results indicated that the 10-mg, but not the 1-mg, once-daily
dosage was more effective than placebo in improving the scores on the PANSS total
(also on the extracted BPRS total), the BPRS psychosis cluster, the PANSS Negative
subscale, and the CGI Severity assessments. Results of the second 6-week, placebo-
controlled study, which evaluated 3 fixed dosage ranges (5 ± 2.5 mg once daily, 10 ±
2.5 mg once daily, and 15 ± 2.5 mg once daily), found that the 2 highest dosages (actual
mean dosages were 12 and 16 mg once daily, respectively) were more effective than
placebo in reducing the BPRS total score, BPRS psychosis cluster, and CGI severity
score; the highest dosage also was superior to placebo on the SANS. There appeared
to be no therapeutic advantage for the higher dosage of olanzapine compared with the
medium dosage in this study. No race- or gender-related differences in outcome were
noted in either of these studies.

The efficacy of oral olanzapine for long-term use (i.e., longer than 6 weeks) in
schizophrenia has been established in one controlled study, and the drug has been used
in some other patients for prolonged periods (e.g., reportedly up to 1 year) without
apparent loss of clinical effect. In the long-term clinical trial, adult outpatients who
predominantly met DSM-IV criteria for schizophrenia and who remained stable on
olanzapine therapy during an open-label treatment phase lasting at least 8 weeks were
randomized to continue receiving their current olanzapine dosage (ranging from 10–
20 mg daily) or to receive placebo. Although the follow-up period to observe patients
for relapse, which was defined in terms of increases in BPRS positive symptoms or
hospitalization, initially was planned for 12 months, criteria were met for stopping the
trial early because of an excess of placebo relapses compared with olanzapine relapses.
In addition, olanzapine was found to be superior to placebo on prolonging time to
relapse, which was the primary outcome measure in this study. Therefore, olanzapine
was more effective than placebo at maintaining efficacy in schizophrenic patients
stabilized for approximately 8 weeks and followed for an observation period of up to
8 months. If olanzapine is used for extended periods, the need for continued therapy
should be reassessed periodically.

Olanzapine has been shown to be an effective, relatively rapid-acting, broad-
spectrum antipsychotic agent in both controlled and uncontrolled studies of patients
with schizophrenia. Like other second-generation antipsychotic agents, olanzapine
appears to improve both positive (florid symptomatology such as hallucinations,

conceptual disorganization, and suspiciousness) and negative (“deficit” symptomatology
such as emotional withdrawal, motor retardation, blunted affect, and disorientation)
manifestations of schizophrenia; conventional antipsychotic agents may have lesser
effects on negative manifestations of the disorder. Some evidence also suggests that
atypical antipsychotic agents may be more effective in treating cognitive and mood
symptoms as well as global psychopathology than conventional antipsychotic agents,
but this is controversial and remains to be fully established. In addition, some patients
with schizophrenia who have been stabilized on long-term conventional antipsychotic
therapy have demonstrated further improvement following a switch to an atypical
antipsychotic agent.

Results from one comparative study suggest that oral olanzapine dosages of 7.5–
17.5 mg daily may be as effective as oral haloperidol dosages of 10–20 mg daily in
reducing positive symptoms of schizophrenia, while oral olanzapine dosages of 12.5–
17.5 mg daily may be more effective than oral haloperidol dosages of 10–20 mg daily
in reducing negative symptoms of schizophrenia. However, a randomized, controlled
trial comparing the long-term (i.e., 1 year) effectiveness and cost of olanzapine and
haloperidol therapy in patients with schizophrenia or schizoaffective disorder did not
reveal any important advantage of olanzapine compared with haloperidol on measures
of compliance, symptom improvement, adverse extrapyramidal effects, overall quality
of life, and cost; olanzapine also was more frequently associated with weight gain.
However, olanzapine therapy was associated with reduced akathisia, less tardive
dyskinesia in a secondary analysis, and small but significant improvements in measures
of memory and motor function compared with haloperidol. In other comparative
studies, olanzapine usually was found to be at least as effective as or more effective
than haloperidol and several other atypical antipsychotic agents, including quetiapine,
risperidone, and ziprasidone. In a comparative, double-blind trial conducted in patients
with schizophrenia or schizoaffective disorder, both olanzapine and risperidone were
found to be effective and well tolerated, although greater reductions in the severity of
positive and affective symptoms were noted in the risperidone-treated patients compared
with those receiving olanzapine.

Olanzapine also has been studied in patients with treatment-refractory schizophrenia
(i.e., patients who have demonstrated an inadequate response to prior antipsychotic
therapy) in both open and comparative clinical trials. In an open trial of 6 weeks’
duration, olanzapine (15–25 mg daily) was found to be effective and well tolerated in
patients with treatment-refractory schizophrenia with 36% responding to the drug. In a
double-blind trial of 8 weeks’ duration, although olanzapine (25 mg daily) was found
to be as effective as chlorpromazine (1.2 g daily with benztropine), the total amount
of improvement with either drug was modest; olanzapine was better tolerated than
chlorpromazine. In a double-blind trial of 14 weeks’ duration comparing efficacy and
safety of several atypical antipsychotics (olanzapine, clozapine, and risperidone) with
each other and with haloperidol, olanzapine (mean dosage of approximately 30 mg
daily) and clozapine produced greater clinical improvement in global psychopathology
and negative symptoms than haloperidol (mean dosage of approximately 26 mg daily)
in patients with chronic schizophrenia or schizoaffective disorder, but the effects of
atypical antipsychotic agents were considered small and of limited clinical importance.
In another study using the manufacturer’s clinical trial database to retrospectively
identify treatment-resistant schizophrenic patients, olanzapine (mean dosage of
approximately 11 mg daily) was found to be more effective than haloperidol therapy
(mean dosage of approximately 10 mg daily) in improving positive, negative, and
mood symptoms and produced fewer extrapyramidal effects. The results of clinical
trials to date suggest that olanzapine may be somewhat less effective than or similarly
effective to clozapine in the management of resistant schizophrenia patients. Clozapine
generally appears to be more effective in the management of treatment-refractory
schizophrenia than most first-generation and other second-generation antipsychotic
agents and may produce greater improvement in negative symptoms of schizophrenia
than other antipsychotic agents; however, tolerability concerns (e.g., hematologic
toxicity, hypotension, dizziness, sedation) limit its use in many patients. Although
higher olanzapine dosages (i.e., up to 60 mg daily) have been used in some patients with
treatment-resistant schizophrenia, it remains to be established whether higher dosages of
the drug result in improved efficacy in such patients, and higher dosages may increase
the risk of extrapyramidal and other adverse effects.

Like some other atypical antipsychotic agents (e.g., clozapine, risperidone),
olanzapine therapy appears to reduce the risk of violent behavior in patients with
schizophrenia. Although the precise mechanism(s) for the antiaggressive effects are not
known, improved compliance with atypical antipsychotic agents may play a role.

Olanzapine also has been used with a variety of adjunctive agents, including other
antipsychotic agents, antidepressants (including selective serotonin-reuptake inhibitors
such as fluoxetine and fluvoxamine), valproate (e.g., divalproex sodium, valproic
acid, valproate sodium), and topiramate, in some patients with treatment-refractory
schizophrenia, inadequate response to antipsychotic therapy, or acute exacerbations
of schizophrenia in both controlled and uncontrolled trials. Further controlled trials of
olanzapine combined with these agents are necessary to more clearly determine the
potential risks and benefits of such combined therapy.

Pediatric Considerations.
Pending revision, the material in this section should be considered in light of more

recently available information in the MedWatch notification at the beginning of this
monograph.

Although the manufacturer states that the safety and efficacy of olanzapine in
children and adolescents with schizophrenia have not been established, the drug has
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been successfully used for the management of childhood-onset schizophrenia in a
limited number of children and adolescents†. In addition, a double-blind, placebo-
controlled trial of 6 weeks’ duration conducted in adolescents 13–17 years of age with
schizophrenia has demonstrated that olanzapine is effective in the management of
schizophrenia, but that the drug’s adverse effects on weight and prolactin concentrations
may be greater in adolescents.

Based on the observed efficacy and tolerability of atypical antipsychotics in adults
and the available clinical experience in pediatric patients, the American Academy of
Child and Adolescent Psychiatry (AACAP) currently states that the use of atypical
antipsychotic agents in children and adolescents with schizophrenia is justified, and
many clinicians consider atypical antipsychotic agents, with the exception of clozapine,
the drugs of first choice in the management of childhood-onset schizophrenia .
However, well-controlled studies are necessary to more clearly establish the efficacy
and safety of atypical antipsychotics in pediatric patients, particularly during long-term
therapy. For additional information on the symptomatic management of childhood-onset
schizophrenia, see Pediatric Considerations under Psychotic Disorders: Schizophrenia,
in Uses in the Phenothiazines General Statement 28:16.08.24.

Acute Agitation.
Olanzapine is used IM for the management of acute agitation in patients with

schizophrenia for whom treatment with olanzapine is appropriate and who require
an IM antipsychotic agent for rapid control of behaviors that interfere with diagnosis
and care (e.g., threatening behaviors, escalating or urgently distressing behavior, self-
exhausting behavior). According to DSM-IV, psychomotor agitation is excessive motor
activity associated with a feeling of inner tension. The efficacy of IM olanzapine for the
management of acute agitation in patients with schizophrenia was established in 2 short-
term (single-day), placebo-controlled trials in hospital settings; an active comparator
treatment arm using haloperidol injection was included in both studies. The patients
in this study exhibited a level of agitation that met or exceeded a threshold score of
14 on the 5 items comprising the Positive and Negative Syndrome Scale (PANSS)
Excited Component (i.e., poor impulse control, tension, hostility, uncooperativeness, and
excitement items) with at least one individual item score of 4 (“moderate”) or greater
using a 1–7 scoring system, where scores of 1 or 7 indicate absent or extreme agitation,
respectively. The primary measure used for assessing efficacy in managing agitation in
these trials was the change from baseline in the PANSS Excited Component at 2 hours
post-injection. Patients could receive up to 3 injections of IM olanzapine; however,
patients could not receive the second injection until after the initial 2-hour period when
the primary efficacy measure was assessed.

In the first placebo-controlled trial, IM olanzapine was given in fixed single doses
of 2.5, 5, 7.5, or 10 mg in agitated hospitalized patients with schizophrenia. All 4
IM olanzapine doses were found to be statistically superior to placebo in reducing
the PANSS Excited Component score at 2 hours following injection; however, the
effect was larger and more consistent for the 3 highest doses studied. There were no
significant differences in efficacy noted for the 7.5- and 10-mg doses compared with
the 5-mg dose in this study. In the second placebo-controlled trial in agitated patients
with schizophrenia, a fixed, 10-mg dose of IM olanzapine was evaluated and found to
be superior to placebo on the PANSS Excited Component at 2 hours following injection.
An analysis of these 2 controlled studies as well as an additional controlled study
conducted in agitated patients with bipolar mania for possible age-, race-, or gender-
related effects on treatment outcome did not suggest any difference in efficacy based on
these patient characteristics.
■ Bipolar Disorder

Oral olanzapine is used alone or in conjunction with lithium or divalproex sodium
for the management of acute mixed or manic episodes associated with bipolar I disorder;
the drug also is used orally for longer-term maintenance monotherapy in patients with
this disorder. According to DSM-IV criteria, manic episodes are distinct periods lasting
1 week or longer (or less than 1 week if hospitalization is required) of abnormally and
persistently elevated, expansive, or irritable mood accompanied by at least 3 (or 4 if the
mood is only irritability) of the following 7 symptoms: grandiosity, reduced need for
sleep, pressure of speech, flight of ideas, distractibility, increased goal-directed activity
(either socially, at work or school, or sexually) or psychomotor agitation, and engaging
in high-risk behavior (e.g., unrestrained buying sprees, sexual indiscretions, foolish
business investments).

For the initial management of less severe manic or mixed episodes in patients with
bipolar disorder, current APA recommendations state that monotherapy with lithium,
valproate (e.g., valproate sodium, valproic acid, divalproex), or an antipsychotic such
as olanzapine may be adequate. For more severe manic or mixed episodes, combination
therapy with an antipsychotic and lithium or valproate is recommended as first-line
therapy. For further information on the management of bipolar disorder, see Uses:
Bipolar Disorder, in Lithium Salts 28:28.
Acute Manic Episodes

Efficacy of oral olanzapine monotherapy in the treatment of acute manic episodes
has been demonstrated in 2 short-term (i.e., 3 or 4 weeks’ duration), randomized,
double-blind, placebo-controlled, parallel-group trials in patients who met the DSM-
IV criteria for bipolar I disorder (with or without a rapid-cycling course) and who met
diagnostic criteria for an acute manic or mixed episode (with or without psychotic
features). Olanzapine was given in an initial dosage of 10 mg once daily in the 3-
week trial and 15 mg once daily in the 4-week trial; the dosage was subsequently
adjusted within the range of 5–20 mg once daily in both of these trials. The principal
rating instrument used for assessing manic symptoms in these trials was the Y-MRS

score, an 11-item clinician-rated scale traditionally used to assess the degree of manic
symptomatology (e.g., irritability, disruptive/aggressive behavior, sleep, elevated mood,
speech, increased activity, sexual interest, language/thought disorder, thought content,
appearance, insight) in a range from 0 (no manic features) to 60 (maximum score). All
patients were hospitalized at the onset of these trials, but some patients were allowed
to continue the studies on an outpatient basis after 1 week of hospitalization if their
Clinical Global Impressions-Bipolar Version of severity of illness (CGI-BP) mania
score was no greater than 3 (mild) and they had at least a 50% reduction in their Young
Mania Rating Scale (Y-MRS) scores. In the 3- and 4-week placebo-controlled trials,
approximately 49–65% of patients receiving 5–20 mg of olanzapine once daily achieved
a 50% or greater improvement in Y-MRS total score from baseline compared with
approximately 24–43% of those who received placebo. In addition, unlike therapy
with typical antipsychotic agents, patients receiving olanzapine in these clinical studies
did not experience a worsening in depressive symptoms (defined as an increase in the
Hamilton Psychiatric Rating Scale for Depression-21 item [HAMD-21] score of at
least 3 points) compared with those receiving placebo. In another 3-week, placebo-
controlled trial that was designed identically to the first 3-week trial and was conducted
simultaneously, olanzapine demonstrated a similar treatment difference in reduction
of the Y-MRS total score but was not found to be superior to placebo on this outcome
measure, possibly due to sample size and site variability.

Data from one limited comparative study suggest that oral olanzapine dosages of 10
mg daily may be as effective as lithium carbonate dosages of 400 mg twice daily in the
treatment of manic episodes in patients with bipolar disorder. In a randomized, double-
blind trial of 3 weeks’ duration comparing olanzapine (5–20 mg daily) and divalproex
sodium therapy in hospitalized patients with bipolar disorder experiencing acute manic
or mixed episodes, olanzapine therapy was found to produce greater improvement in Y-
MRS total scores, which was the primary efficacy measure in this trial. In addition, a
significantly greater proportion of patients in the olanzapine group achieved remission
compared with the divalproex group. In a randomized, double-blind study of 12 weeks’
duration comparing olanzapine and divalproex sodium in patients with bipolar I disorder
hospitalized for acute mania, the drugs were found to be equally effective although
divalproex sodium was somewhat better tolerated than olanzapine.
Combined Therapy

Efficacy of oral olanzapine when used in combination with lithium or divalproex
sodium in the short-term treatment of acute manic episodes has been demonstrated
in 2 randomized, double-blind, placebo-controlled studies of 6 weeks’ duration in
patients who met the DSM-IV criteria for bipolar I disorder (with or without a rapid-
cycling course) and who met diagnostic criteria for an acute manic or mixed episode
(with or without psychotic features). In these studies, patients with bipolar disorder
experiencing manic or mixed episodes (Y-MRS scores of 16 or greater) who had not
responded to at least 2 weeks of lithium or divalproex sodium monotherapy despite
adequate plasma drug concentrations (in a therapeutic range of 0.6–1.2 mEq/L for
lithium or 50–125 mcg/mL of valproate for divalproex sodium) were randomized to
receive either olanzapine (initial dosage of 10 mg once daily; range: 5–20 mg once
daily) or placebo, in combination with their original therapy. Addition of olanzapine to
lithium or divalproex sodium was shown to be superior to continued monotherapy with
lithium or divalproex sodium in the reduction of Y-MRS total score in both of these
studies.
Maintenance Monotherapy of Bipolar Disorder

Oral olanzapine also is used for maintenance monotherapy in patients with bipolar
disorder. The long-term efficacy of oral olanzapine as maintenance monotherapy in
bipolar disorder has been demonstrated in a double-blind, placebo-controlled trial and in
double-blind comparative trials. In the placebo-controlled study, patients who met DSM-
IV criteria for bipolar I disorder and experienced manic or mixed episodes and who
had responded during an initial open-label treatment phase to oral olanzapine therapy
(5–20 mg daily) for an average of about 2 weeks were randomized either to continue
olanzapine at the same dosage or to receive placebo for up to 48 weeks and were
observed for relapse. Response during the open-label phase was defined as a reduction
in the Y-MRS total score of 12 or more and in the 21-item Hamilton Depression Rating
Scale (HAM-D 21) of 8 or more; relapse during the double-blind phase of the study was
defined as an increase in the Y-MRS or HAM-D 21 total score to 15 or more or being
hospitalized for either mania or depression. Approximately 50% of the patients in the
olanzapine group had discontinued therapy by day 59, and approximately 50% of the
patients in the placebo group had discontinued placebo by day 23 of the double-blind
phase. A longer time until relapse was observed in the patients receiving olanzapine
compared with those receiving placebo (median of 174 and 22 days, respectively, for
relapse into any mood episode) during the randomized phase of this study. The relapse
rate also was significantly lower in the olanzapine group (approximately 47%) than in
the placebo group (approximately 80%). If olanzapine is used for extended periods, the
need for continued therapy should be reassessed periodically.

In a double-blind, 52-week trial comparing olanzapine and lithium maintenance
therapy in patients with bipolar disorder, olanzapine was found to be significantly
more effective than lithium in preventing relapses and recurrences of manic and mixed
episodes following initial stabilization with combined olanzapine and lithium therapy.
Olanzapine and lithium demonstrated comparable efficacy in preventing relapses
and recurrences of depression in this study. In a retrospective analysis from this trial,
patients were subcategorized into illness stage (early, intermediate, or later) based on
the number of prior manic or mixed episodes they had experienced. The rates of relapse
or recurrence of manic or mixed episodes were approximately 2 and 26%, 13 and 24%,Exhibit D.32, page 3
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and 24 and 33% for olanzapine and lithium in the early, intermediate, and later stage
groups of bipolar patients, respectively; no substantial treatment effect for treatment or
illness stage for depressive relapse or recurrence was observed. Because olanzapine was
associated with a lower rate of relapse or recurrence of manic and mixed episodes in
early-stage patients, it was suggested that the drug may be particularly effective early in
the course of bipolar disorder.

In a double-blind, 47-week trial comparing monotherapy with olanzapine or
divalproex sodium in patients with bipolar disorder experiencing manic or mixed
episodes, mean improvement in Y-MRS scores was greater for olanzapine-treated
patients. In addition, the median time to symptomatic mania remission was shorter
for patients receiving olanzapine compared with those receiving divalproex sodium
(14 days vs. 62 days, respectively). However, no significant differences in the rates
of symptomatic mania remission and symptomatic relapse into mania or depression
between the olanzapine- and divalproex-treated patients were observed in this study. In
a double-blind, 18-month, relapse prevention trial comparing the efficacy of combined
olanzapine plus lithium or valproate therapy with lithium or valproate therapy alone in
patients with bipolar disorder, more sustained symptomatic remission (163 days vs 42
days, respectively) occurred in the group receiving combined olanzapine plus lithium or
valproate therapy than in the group receiving lithium or valproate therapy alone.
Rapid-Cycling Bipolar Disorder

In an analysis of pooled data from several trials comparing the clinical response to
olanzapine therapy in rapid-cycling and non-rapid-cycling patients with bipolar disorder,
relative clinical response to olanzapine was found to be similar in the 2 groups, although
earlier responses were observed in the rapid-cycling group of patients, and long-term
outcomes were more favorable in the non-rapid-cycling group. Rapid-cycling patients
were found to be less likely to achieve an initial symptomatic remission, more likely
to experience recurrences, especially of depression, and had more hospitalizations and
suicide attempts than non-rapid-cycling patients in this study.
Acute Depressive Episodes in Bipolar Disorder

In a secondary analysis of data from dysphoric manic patients participating in a
placebo-controlled trial evaluating olanzapine combined with lithium or valproate
therapy in patients with bipolar I disorder, the addition of olanzapine was found to
improve symptoms of depression, mania, and suicidality compared with lithium or
valproate therapy alone.

Olanzapine also is used in combination with fluoxetine for the treatment of acute
depressive episodes in patients with bipolar disorder. In 2 randomized, double-
blind studies of 8 weeks’ duration comparing a fixed combination of olanzapine and
fluoxetine hydrochloride (Symbyax®) with olanzapine monotherapy and placebo, the
fixed combination (flexible daily dosages of 6 mg olanzapine with 25 or 50 mg of
fluoxetine or 12 mg of olanzapine with 50 mg of fluoxetine) was more effective than
olanzapine monotherapy (5–20 mg daily) or placebo in improvement in depressive
symptoms as assessed by the Montgomery-Asberg Depression Rating Scale (MADRS).
Although the manufacturer states that efficacy beyond 8 weeks’ duration remains to be
established, patients have received the fixed combination for up to 24 weeks in clinical
trials. Clinicians who elect to extend therapy beyond 8 weeks should reevaluate the risks
and benefits of continued therapy periodically.
Pediatric Considerations

Although the manufacturer states that the safety and efficacy of olanzapine in
children and adolescents with bipolar disorder have not been established, the drug has
been successfully used for the management of bipolar disorder in a limited number
of children and adolescents†. In a double-blind, placebo-controlled, 3-week study
in adolescents 13–17 years of age with bipolar disorder, olanzapine was found to be
effective in the treatment of acute manic or mixed episodes; however, weight gain and
hyperprolactinemia occurred more often in patients receiving olanzapine compared with
those receiving placebo.

Based on the observed efficacy and tolerability of mood stabilizers and atypical
antipsychotic agents in clinical trials in adults and the available clinical experience
in pediatric patients, the American Academy of Child and Adolescent Psychiatry
(AACAP) currently states that the mood stabilizers lithium, divalproex sodium, and
carbamazepine and the atypical antipsychotics olanzapine, quetiapine, and risperidone
are drugs of first choice in the acute management of pediatric patients with bipolar I
disorder experiencing manic or mixed episodes without psychosis. The AACAP also
currently recommends that a mood stabilizer such as lithium, divalproex sodium, or
carbamazepine combined with an atypical antipsychotic be used as first line therapy
in pediatric patients with bipolar I disorder experiencing manic or mixed episodes
accompanied by psychosis. Additional controlled studies are necessary to more clearly
establish the efficacy and safety of atypical antipsychotics in pediatric patients with
bipolar disorder, particularly during long-term therapy.
Acute Agitation

Olanzapine is used IM for the management of acute agitation in patients with bipolar
I disorder for whom treatment with olanzapine is appropriate and who require an IM
antipsychotic agent for rapid control of behaviors that interfere with their diagnosis
and care (e.g., threatening behaviors, escalating or urgently distressing behavior, self-
exhausting behavior). According to DSM-IV, psychomotor agitation is excessive motor
activity associated with a feeling of inner tension.

The efficacy of IM olanzapine for the management of acute agitation in patients
with bipolar mania was established in a short-term (single-day), double-blind, placebo-
controlled trial in agitated, hospitalized patients who met the DSM-IV criteria for

bipolar I disorder and who displayed an acute manic or mixed episode with or without
psychotic features. The patients in this study exhibited a level of agitation that met or
exceeded a threshold score of 14 on the 5 items comprising the Positive and Negative
Syndrome Scale (PANSS) Excited Component (i.e., poor impulse control, tension,
hostility, uncooperativeness, and excitement items) with at least one individual item
score of 4 (“moderate”) or greater using a 1–7 scoring system where scores of 1 or
7 indicate absent or extreme agitation, respectively. An active comparator treatment
arm using IM lorazepam was included in this study. The primary measure used for
assessing efficacy in managing agitation in this trial was the change from baseline in
the PANSS Excited Component at 2 hours post-injection of a fixed, 10-mg IM dose
of olanzapine. Patients in this study could receive up to 3 injections of IM olanzapine;
however, patients could not receive the second injection until after the initial 2-hour
period when the efficacy was assessed. IM olanzapine was found to be statistically
superior to placebo in reducing the PANSS Excited Component score at 2 hours and at
24 hours following the initial injection. An analysis of this study as well as 2 additional
controlled studies conducted in agitated patients with schizophrenia for possible age-,
race-, or gender-related effects on treatment outcome did not suggest any difference in
efficacy based on these patient characteristics.

Dosage and Administration
■ Reconstitution and Administration

Olanzapine is administered orally or by IM injection.
Oral Administration

Olanzapine conventional tablets and orally disintegrating tablets are administered
orally. Since food does not appear to affect GI absorption of olanzapine, the drug
generally can be administered as conventional tablets or orally disintegrating tablets
without regard to meals. In patients who experience persistent or troublesome daytime
sedation during oral olanzapine therapy, administration of the daily dosage in the
evening at bedtime may be helpful.

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

The fixed combination capsules of olanzapine with fluoxetine hydrochloride are
administered orally once daily in the evening. Although the manufacturer states that
food has no appreciable effect on absorption of either drug when administered alone,
absorption of the drugs when administered as the fixed combination has not been
studied.
Dispensing and Administration Precautions

Because of similarities in spelling, dosage intervals (once daily), and tablet strengths
(5 and 10 mg) of Zyprexa® (olanzapine) and Zyrtec® (cetirizine hydrochloride, an
antihistamine), extra care should be exercised in ensuring the accuracy of prescriptions
for these drugs. (See Cautions: Precautions and Contraindications.)
IM Administration

Commercially available olanzapine for injection must be reconstituted prior
to administration by adding 2.1 mL of sterile water for injection to single-dose
vials labeled as containing 10 mg of olanzapine to provide a solution containing
approximately 5 mg/mL. Other solutions should not be used to reconstitute olanzapine
for injection.

Following reconstitution, olanzapine for injection should be used immediately
(within 1 hour). If necessary, the reconstituted solution may be stored for up to 1 hour
at 20–25°C; after 1 hour, any unused portion should be discarded. Olanzapine for
injection should be inspected visually for particulate matter and discoloration prior to
administration whenever solution and container permit.

Olanzapine for injection is administered only by IM injection and should not be
administered IV or subcutaneously. The drug should be injected slowly, deep into the
muscle mass.
■ Dosage

Pending revision, the material in this section should be considered in light of more
recently available information in the MedWatch notification at the beginning of this
monograph.

Conventional olanzapine tablets and orally disintegrating tablets of the drug are
bioequivalent. However, IM administration of a 5-mg dose of the commercially
available injection results in a maximum plasma olanzapine concentration that is about
fivefold higher than that resulting from a 5-mg oral dose. Dosage of olanzapine must be
adjusted carefully according to individual requirements and response, using the lowest
possible effective dosage.
Oral Dosage

Schizophrenia.
For the management of schizophrenia, the recommended initial oral dosage of

olanzapine is 5–10 mg daily, usually given as a single daily dose. Dosage may be
increased by 5 mg daily within several days, to a target dosage of 10 mg daily. Because
steady-state plasma concentrations of olanzapine may not be attained for 7 days at a
given dosage, subsequent dosage adjustments generally should be made at intervals of
not less than 7 days, usually in increments or decrements of 5 mg once daily. An initialExhibit D.32, page 4
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dosage of 5 mg daily is recommended in debilitated patients, in those predisposed to
hypotension, in those who may be particularly sensitive to the effects of olanzapine, or
in those who might metabolize olanzapine slowly (e.g., nonsmoking female patients
who are 65 years of age or older).

While a relationship between dosage and antipsychotic effect has not been
established, the effective oral dosage of olanzapine in clinical studies generally
ranged from 10–15 mg daily. The manufacturer states that increasing olanzapine
dosages beyond 10 mg daily usually does not result in additional therapeutic effect
and recommends that such increases generally should occur only after the patient’s
clinical status has been assessed. In addition, the manufacturer states that safety of
dosages exceeding 20 mg daily has not been established in clinical trials. However,
olanzapine occasionally has been used in controlled and uncontrolled trials and in
individual patients in dosages of up to 40 mg daily; dosages of up to 60 mg daily have
been used in some patients with treatment-resistant schizophrenia. It remains to be
established whether higher dosages of the drug are safe and result in improved efficacy
in such patients. Some clinicians state that olanzapine dosages of up to 30 mg daily may
produce further clinical improvement in schizophrenia patients who did not respond
adequately to dosages of up to 20 mg daily; however, they recommend that caution be
exercised when dosage of the drug exceeds 40 mg daily because of the potential for
serious adverse effects (e.g., extrapyramidal reactions, excitement, metabolic changes,
weight gain, cardiovascular complications).

Although clinical experience generally has not revealed age-related differences
in tolerance of olanzapine in adults, dosage generally should be titrated carefully in
geriatric patients 65 years of age or older, usually initiating therapy at the low end of the
dosage range.

The optimum duration of olanzapine therapy currently is not known, but
maintenance therapy with antipsychotic agents is well established. Patients responding
to olanzapine therapy should continue to receive the drug as long as clinically necessary
and tolerated, but at the lowest possible effective dosage, and the need for continued
therapy with the drug should be reassessed periodically.

Bipolar Disorder.
As monotherapy for the management of acute mania associated with bipolar I

disorder, the recommended initial oral dosage of olanzapine is 10 or 15 mg daily, usually
given as a single dose. Dosage may be increased by 5 mg daily at intervals of not less
than 24 hours, reflecting the procedures in the placebo-controlled trials. The effective
dosage of olanzapine in clinical studies generally has ranged from 5–20 mg daily. Safety
of dosages exceeding 20 mg daily has not been established.

When administered in conjunction with lithium or divalproex sodium for
the management of acute manic episodes associated with bipolar I disorder, the
recommended initial oral dosage of olanzapine is 10 mg once daily. The effective
dosage of olanzapine as adjunctive therapy for up to 6 weeks in clinical studies
generally ranged from 5–20 mg daily. Safety of dosages exceeding 20 mg daily has not
been established.

When used in fixed combination with fluoxetine hydrochloride for acute depressive
episodes in patients with bipolar disorder, olanzapine is administered once daily in
the evening, usually initiating therapy with a dosage of 6 mg of olanzapine and 25
mg of fluoxetine (Symbyax® 6/25). This dosage generally should be used as initial
and maintenance therapy in patients with a predisposition to hypotensive reactions,
patients with hepatic impairment, or those with factors that may slow metabolism of the
drugs(s) (e.g., female gender, geriatric age, nonsmoking status); when indicated, dosage
should be escalated with caution. In other patients, dosage can be increased according to
patient response and tolerance as indicated. In clinical trials, antidepressive efficacy was
demonstrated at olanzapine dosages ranging from 6–12 mg daily and fluoxetine dosages
ranging from 25–50 mg daily. Dosages exceeding 18 mg of olanzapine and 75 mg of
fluoxetine have not been evaluated in clinical studies.

The long-term efficacy of oral olanzapine (dosage range: 5–20 mg daily) for
maintenance monotherapy in patients with bipolar disorder has been demonstrated
in a double-blind, placebo-controlled trial of 52 weeks’ duration and in comparative
studies of 47–52 weeks’ duration. The mean modal dosage of olanzapine in the placebo-
controlled study was 12.5 mg daily. The manufacturer states that patients receiving oral
olanzapine for extended periods should be reassessed periodically to determine the need
for continued therapy.

Although the manufacturer states that efficacy of the fixed-combination of
olanzapine and fluoxetine beyond 8 weeks’ duration remains to be established, patients
have received the fixed combination for up to 24 weeks in clinical trials. Clinicians who
elect to use the fixed combination for extended periods should periodically reevaluate
the long-term risks and benefits of the drug for the individual patient.
IM Dosage for Acute Agitation in Schizophrenia or Bipolar Mania

For the prompt control of acute agitation in patients with schizophrenia or bipolar
mania, the recommended initial adult IM dose is 10 mg given as a single dose. A lower
initial IM dose (2.5, 5, or 7.5 mg) may be considered when clinically warranted. In
clinical trials, the efficacy of IM olanzapine for controlling agitation in patients with
schizophrenia or bipolar mania has been demonstrated in a dosage range of 2.5–10 mg.

If agitation necessitating additional IM doses of olanzapine persists following
the initial dose, subsequent single doses of up to 10 mg may be given. However, the
manufacturer states that the efficacy of repeated doses of IM olanzapine in agitated
patients has not been systematically evaluated in controlled clinical trials. In addition,
the safety of IM dosages exceeding 30 mg daily or of 10-mg IM doses given more

frequently than 2 hours after the initial dose and 4 hours after the second dose has not
been evaluated in clinical trials.

Maximal dosing of IM olanzapine (e.g., 3 doses of 10 mg administered 2–4 hours
apart) may be associated with a substantial risk of clinically important orthostatic
hypotension. Patients who experience drowsiness or dizziness after the IM injection
should remain recumbent until an examination indicates that they are not experiencing
orthostatic hypotension, bradycardia, and/or hypoventilation. (See Cardiovascular
Effects under Precautions and Contraindications in Cautions.)

The manufacturer states that oral therapy should replace IM therapy as soon as
possible. In one controlled study evaluating IM olanzapine in acutely agitated patients,
patients initially received 1–3 IM injections of olanzapine 10 mg and were then
switched to oral olanzapine therapy in dosages ranging from 5–20 mg daily for a period
of 4 days.

A lower initial IM olanzapine dose of 5 mg may be considered for geriatric patients
or when other clinical factors warrant. In addition, a lower IM dose of 2.5 mg per
injection should be considered for patients who are debilitated, who may be predisposed
to hypotensive reactions, or who may be more sensitive to the pharmacodynamic effects
of olanzapine.
■ Dosage in Renal and Hepatic Impairment

The manufacturer states that because only minimal amounts of olanzapine (about
7%) are excreted in urine and because the pharmacokinetics of olanzapine appear not
to be altered in patients with renal or hepatic impairment, dosage adjustment is not
necessary in such patients.

Cautions
The adverse effect profile of olanzapine generally is similar to that of other

atypical (second-generation) antipsychotic agents (e.g., aripiprazole, clozapine,
quetiapine, risperidone, ziprasidone). Although olanzapine differs chemically from
the phenothiazines, the drug also may be capable of producing many of the toxic
manifestations of phenothiazine derivatives. (See Cautions in the Phenothiazines
General Statement 28:16.08.24.) Not all adverse effects of the phenothiazines have been
reported with olanzapine, but the possibility that they may occur should be considered.
Adverse effects of olanzapine, other atypical antipsychotics, and the phenothiazines are
numerous and may involve nearly all body organ systems.

In controlled studies, the most common adverse effects occurring more frequently
in patients receiving oral olanzapine for schizophrenia or bipolar mania than in
those receiving placebo included central and autonomic nervous system effects such
as somnolence, asthenia, dry mouth, dizziness, tremor, personality disorder, and
akathisia; cardiovascular system effects such as postural hypotension; GI effects such
as constipation, dyspepsia, and increased appetite; and weight gain. There was no
clear relationship between the incidence of adverse events and dosage in patients
receiving oral olanzapine for schizophrenia in placebo-controlled trials except for
certain extrapyramidal symptoms, asthenia, dry mouth, nausea, somnolence, and tremor.
Discontinuance of olanzapine therapy was required in 5% of patients with schizophrenia
compared with 6% for placebo in controlled trials; however, discontinuance because
of increased serum ALT (SGPT) concentrations was required in 2% of the olanzapine-
treated patients compared with none of those receiving placebo, and this adverse
effect was considered to be drug related. Similar between olanzapine and placebo
discontinuance rates were observed in the controlled trials for oral olanzapine for bipolar
mania (2% for olanzapine and 2% for placebo) and IM olanzapine for acute agitation
(0.4% for IM olanzapine and 0% for placebo).

Adverse effects occurring in 5% or more of patients with schizophrenia receiving
oral olanzapine in short-term clinical studies and with an incidence of at least twice
that of placebo included dizziness (11%), constipation (9%), personality disorder (i.e.,
nonaggressive objectionable behavior; 8%), weight gain (6%), postural hypotension
(5%), and akathisia (5%).

Adverse effects occurring in 6% or more of patients with acute mania associated
with bipolar disorder receiving oral olanzapine in clinical studies and with an incidence
of at least twice that of placebo included somnolence (35%), dry mouth (22%), dizziness
(18%), asthenia (15%), constipation (11%), dyspepsia (11%), increased appetite (6%),
and tremor (6%).

When oral olanzapine was used in conjunction with lithium or divalproex sodium
for treatment of acute mania associated with bipolar disorder, adverse effects occurring
in 5% or more of patients in clinical studies and with an incidence of at least twice that
of placebo included dry mouth (32%), weight gain (26%), increased appetite (24%),
dizziness (14%), back pain (8%) constipation (8%), speech disorder (7%), increased
salivation (6%), amnesia (5%), and paresthesia (5%).

When IM olanzapine was used for the management of acute agitation in short-term
clinical studies, somnolence was the only adverse effect that occurred in 5% or more of
patients with schizophrenia or bipolar mania and with an incidence at least twice that of
placebo (6% and 3%, respectively).

Nervous System Effects Seizures
Seizures occurred in about 0.9% of patients receiving oral olanzapine in controlled

clinical trials during premarketing testing. Confounding factors that may have
contributed to the occurrence of seizures were present in many of these cases.
Myoclonic status reportedly occurred shortly after initiation of olanzapine in one
patient with probable dementia of the Alzheimer’s type (Alzheimer’s disease) who was
concurrently receiving citalopram and donepezil; the myoclonic jerks in this patientExhibit D.32, page 5
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coincided with EEG changes indicative of seizure activity (spikes and polyspike/wave
complexes), and the seizures subsided following discontinuance of olanzapine. A new-
onset seizure also reportedly occurred in an adult female patient upon the addition of
quetiapine to maintenance therapy with olanzapine and following discontinuance of
clonazepam therapy. In addition, an apparent lowering of seizure threshold occurred
in at least 2 epileptic patients who experienced increased seizure activity following
initiation of olanzapine therapy that resolved upon discontinuance of the drug. Fatal
status epilepticus also has been reported in a patient who had been receiving olanzapine
therapy for 5 months.

Olanzapine should be administered with caution to patients with a history of
seizures, with conditions known to lower the seizure threshold (e.g., Alzheimer’s
disease, geriatric patients), and during concurrent therapy with drugs that may lower
seizure threshold.

Extrapyramidal Reactions
Like other atypical antipsychotic agents, olanzapine has a low potential for causing

certain adverse extrapyramidal effects (e.g., dystonias). Results from controlled clinical
trials suggest that extrapyramidal reactions associated with olanzapine therapy are dose
related.

Tremor was reported in about 4% of patients receiving oral olanzapine and in about
1% of patients receiving IM olanzapine in controlled clinical trials; the incidence of
tremor appears to be dose related. In addition, akathisia occurred in about 3% of patients
receiving oral olanzapine and in less than 1% of patients receiving IM olanzapine;
hypertonia occurred in about 3% of patients receiving oral olanzapine in short-term
controlled clinical trials. Akinesia and cogwheel rigidity have been reported in less than
1% of patients; these adverse effects have not been definitely attributed to the drug.
Oculogyric crisis also has been reported in a patient receiving olanzapine, lithium,
and paroxetine concurrently. (See Drug Interactions: Other CNS-Active Agents and
Alcohol.)

Neuroleptic Malignant Syndrome
Neuroleptic malignant syndrome (NMS), a potentially fatal symptom complex,

has been reported in patients receiving antipsychotic agents, including olanzapine.
Clinical manifestations of NMS generally include hyperpyrexia, muscle rigidity,
altered mental status, and evidence of autonomic instability (irregular pulse or blood
pressure, tachycardia, diaphoresis, and cardiac arrhythmias). Additional signs of
NMS may include increased serum creatine kinase (CK, creatine phosphokinase,
CPK), myoglobinuria (rhabdomyolysis), and acute renal failure. NMS attributable to
olanzapine therapy alone has been reported in some patients, and there also have been
reports of NMS in olanzapine-treated patients concomitantly receiving other drugs,
including antipsychotic agents, antidepressants, lithium, or valproate. Extrapyramidal
reactions were present in approximately two-thirds of the olanzapine-treated patients
diagnosed with NMS. Atypical presentations of NMS (e.g., absence of or lessened
rigidity, presenting as fever of unknown origin) and less severe presentations of
NMS also have been reported in some patients receiving olanzapine or other atypical
antipsychotic agents.

The diagnostic evaluation of patients with NMS is complicated. In arriving at
a diagnosis, serious medical illnesses (e.g., pneumonia, systemic infection) and
untreated or inadequately treated extrapyramidal signs and symptoms must be excluded.
In addition, clinical features of NMS and serotonin syndrome sometimes overlap,
and it has been suggested that these 2 syndromes may share certain underlying
pathophysiologic mechanisms. Other important considerations in the differential
diagnosis include central anticholinergic toxicity, heat stroke, drug fever, and primary
CNS pathology.

The management of NMS should include immediate discontinuance of antipsychotic
agents and other drugs not considered essential to concurrent therapy, intensive
symptomatic treatment and medical monitoring, and treatment of any concomitant
serious medical problems for which specific treatments are available. There currently
is no specific drug therapy for NMS, although dantrolene, bromocriptine, amantadine,
and benzodiazepines have been used in a limited number of patients. If a patient requires
antipsychotic therapy following recovery from NMS, the potential reintroduction of
drug therapy after several weeks should be carefully considered. If antipsychotic therapy
is reintroduced, the dosage generally should be increased gradually and an antipsychotic
agent other than the agent believed to have precipitated NMS generally is chosen. In
addition, such patients should be carefully monitored since recurrences of NMS have
been reported in some patients. For additional information on NMS, see Neuroleptic
Malignant Syndrome under Cautions: Nervous System Effects, in the Phenothiazines
General Statement 28:16.08.24.

Tardive Dyskinesia
Use of antipsychotic agents may be associated with tardive dyskinesia, a syndrome

of potentially irreversible, involuntary, dyskinetic movements. Although the incidence
of tardive dyskinesia appears to be highest among geriatric individuals, particularly
geriatric females, it is not possible to reliably predict at the beginning of antipsychotic
therapy which patients are likely to develop this syndrome. Tardive dyskinesia has
been reported in less than 1% of patients receiving olanzapine therapy. Although the
manufacturer states that it is not yet known whether antipsychotic agents differ in their
potential to cause tardive dyskinesia, available evidence suggests that the risk appears to
be substantially less with second-generation antipsychotic agents, including olanzapine,
than with conventional, first-generation antipsychotic agents. Analyses from controlled,
long-term trials have found an approximately 12-fold lower risk of tardive dyskinesia

with olanzapine therapy compared with haloperidol therapy. In addition, stabilization of
or improvement in tardive dyskinesia associated with conventional antipsychotic agents
has been reported in some patients when they have been switched to second-generation
antipsychotic therapy, including olanzapine. However, a transient increase in dyskinetic
movements (sometimes referred to as withdrawal-emergent dyskinesia) occasionally
may occur when a patient is switched from a first-generation to a second-generation
antipsychotic agent or upon dosage reduction of an antipsychotic agent.

The risk of developing tardive dyskinesia and the likelihood that it will become
irreversible are believed to increase as the duration of treatment and the total cumulative
dose of antipsychotic drugs administered to the patient increase. However, the syndrome
can develop, although much less commonly, following relatively brief treatment
periods at low dosages. There is no known treatment for established cases of tardive
dyskinesia, although the syndrome may remit, partially or completely, if antipsychotic
therapy is discontinued. However, antipsychotic therapy itself may suppress or partially
suppress the signs and symptoms of the syndrome and thereby may possibly mask
the underlying process. The effect that such symptomatic suppression has upon the
long-term course of tardive dyskinesia is unknown. There also is some evidence that
vitamin E administration may reduce the risk of development of tardive dyskinesia;
therefore, the American Psychiatric Association (APA) currently states that patients
receiving antipsychotic agents may be advised to take 400-800 units of vitamin E daily
for prophylaxis. (See Cautions in Vitamin E 88:20.)

Olanzapine should be prescribed in a manner that is most likely to minimize the
occurrence of tardive dyskinesia. Chronic antipsychotic treatment generally should
be reserved for patients who suffer from a chronic illness that is known to respond
to antipsychotic agents, and for whom alternative, equally effective, but potentially
less harmful treatments are not available or appropriate. In patients who do require
chronic treatment, the smallest dose and the shortest duration of treatment producing
a satisfactory clinical response should be sought, and the need for continued treatment
should be reassessed periodically. The APA currently recommends that all patients
receiving second-generation antipsychotic agents be assessed clinically for abnormal
involuntary movements every 12 months and that patients considered to be at increased
risk for tardive dyskinesia be assessed every 6 months. If signs and symptoms of tardive
dyskinesia appear in a patient receiving olanzapine, drug discontinuance or a reduction
in dosage should be considered. However, some patients may require treatment with
olanzapine or another antipsychotic agent despite the presence of the syndrome. For
additional information on tardive dyskinesia, see Tardive Dyskinesia under Cautions:
Nervous System Effects, in the Phenothiazines General Statement 28:16.08.24.

Other Nervous System Effects
Somnolence or sedation, which usually appears to be moderate in severity compared

with other antipsychotic agents and dose related, is among the most common adverse
effects of olanzapine, occurring in approximately 29% of patients receiving oral
olanzapine in controlled clinical trials. Somnolence associated with olanzapine and other
antipsychotic agents generally is most pronounced during early therapy, since most
patients develop some tolerance to the sedating effects with continued administration.
Although sedation can have therapeutic benefits in some cases, persistent daytime
drowsiness and increased sleep time can become troublesome in some patients and
necessitate a lower dosage or evening administration of the drug. (See Administration
under Dosage and Administration and see also Effects on Sleep under Pharmacology:
Nervous System Effects.)

Insomnia occurred in about 12%, dizziness in about 11%, asthenia in about 10%,
and abnormal gait in about 6% of patients receiving oral olanzapine in short-term
controlled clinical trials. The incidence of asthenia appears to be dose related. In
addition, articulation impairment was reported in about 2% of patients receiving oral
olanzapine in short-term, controlled clinical trials.

Abnormal dreams, amnesia, delusions, emotional lability, euphoria, manic reaction,
paresthesia, and schizophrenic reaction each has been reported in at least 1% of patients
receiving oral olanzapine; however, a causal relationship to the drug has not been
established. Alcohol misuse, antisocial reaction, ataxia, CNS stimulation, delirium,
dementia, and depersonalization have been reported in less than 1% of patients; these
adverse effects have not been definitely attributed to the drug.

Dysarthria, facial paralysis, hypesthesia, hypokinesia, hypotonia, incoordination,
increased or decreased libido, migraine, obsessive-compulsive symptoms, phobias,
somatization, and stimulant misuse have been reported in less than 1% of patients
receiving oral olanzapine; these adverse effects have not been definitely attributed to the
drug. Although a causal relationship has not been established, stupor, stuttering, vertigo,
and withdrawal syndrome also have been reported in up to 1% of patients receiving
oral olanzapine. Circumoral paresthesia, coma, encephalopathy, neuralgia, neuropathy,
nystagmus, paralysis, suicide attempt, subarachnoid hemorrhage, and tobacco misuse
have been reported in less than 0.1% of patients receiving oral olanzapine; however, a
causal relationship to the drug has not been clearly established.

In short-term (i.e., 24-hour), controlled clinical trials of IM olanzapine for acute
agitation, somnolence occurred in approximately 6%, dizziness in approximately 4%,
and asthenia in about 2% of the patients. Abnormal gait, articulation impairment,
confusion, and emotional lability have been reported in less than 1% of patients; these
adverse effects have not been definitely attributed to the drug.

Cardiovascular Effects Hemodynamic Effects
Oral olanzapine may produce orthostatic hypotension that may be associated with

dizziness, tachycardia, and, in some patients, syncope, particularly during the initial
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period of dosage titration. In short-term, controlled clinical trials for oral olanzapine,
postural hypotension and tachycardia occurred in approximately 3% and hypertension
occurred in approximately 2% of patients. In addition, hypotension has been reported
in at least 1% of patients receiving oral olanzapine in the short-term controlled clinical
trials. Bradycardia, congestive heart failure, and vasodilatation have been reported in
less than 1% of patients; these adverse effects have not been definitely attributed to the
drug. These effects probably are due to the drug’s α1-adrenergic blocking activity.

Hypotension, bradycardia with or without hypotension, tachycardia, and syncope
also were reported during the clinical trials with IM olanzapine. In an open trial in
nonagitated patients with schizophrenia designed to evaluate the safety and tolerability
of a dosage regimen of three 10-mg IM doses of olanzapine administered 4 hours apart,
approximately one-third of the patients experienced a substantial orthostatic decrease in
systolic blood pressure (i.e., decrease of 30 mm Hg or more).

Syncope was reported in 0.6% of olanzapine-treated patients in phase 2 and 3
clinical trials of oral olanzapine and in 0.3% of patients receiving IM olanzapine in
the acute agitation clinical trials. In phase 1 trials of olanzapine, 3 healthy volunteers
experienced hypotension, bradycardia, and sinus pauses of up to 6 seconds that
spontaneously resolved; 2 of these cases occurred in association with IM olanzapine
and one case involved oral olanzapine. In short-term, controlled clinical trials for IM
olanzapine for acute agitation, hypotension occurred in approximately 2% and postural
hypotension occurred in approximately 1% of the patients. Syncope has been reported in
less than 1% of the patients receiving IM olanzapine in clinical trials. The manufacturer
states that the risk for this sequence of hypotension, bradycardia, and sinus pause may
be greater in nonpsychiatric patients compared with psychiatric patients, who may be
more adapted to certain pharmacologic effects of psychotropic agents. (See Dosage and
Administration and see also Cardiovascular Effects, under Cautions: Precautions and
Contraindications.)

ECG Effects
Pooled analyses from controlled clinical trials did not reveal statistically significant

differences in the proportions of olanzapine-treated patients experiencing potentially
important ECG changes, including QT, QTc, and PR intervals. Olanzapine was
associated with a mean increase in heart rate of 2.4 beats per minute compared with
no change among placebo patients in controlled trials. The manufacturer states that
the slight tendency to cause tachycardia may be related to olanzapine’s potential for
inducing orthostatic changes in blood pressure. Like some other antipsychotic agents,
olanzapine has been associated with prolongation of the QTc interval in some patients
and there is some evidence that higher dosages of the drug may increase the risk of QTc
interval prolongation; however, the clinical relevance of these findings remains to be
established.

Other Cardiovascular Effects
In short-term, controlled clinical trials for oral olanzapine, chest pain occurred in

approximately 3% of patients. Atrial fibrillation, cerebrovascular accident, cardiac
arrest, hemorrhage, pallor, palpitation, and ventricular extrasystoles have been reported
in less than 1% of patients; these adverse effects have not been definitely attributed to
the drug.

Although a causal relationship has not been established, arteritis and heart failure
have been reported in less than 0.1% of patients receiving oral olanzapine. In addition,
venous thromboembolic effects, including pulmonary embolism and deep venous
thrombosis, have been reported in patients receiving olanzapine during postmarketing
surveillance.

In controlled clinical trials for IM olanzapine for acute agitation, AV block and heart
block have been reported in less than 1% of the patients receiving IM olanzapine.

Hepatic Effects
During premarketing clinical trials, olanzapine therapy was associated with

asymptomatic elevations in serum aminotransferase (transaminase) concentrations,
including elevations in serum concentrations of ALT (SGPT), AST (SGOT), and γ-
glutamyltransferase (GGT). Clinically important ALT elevations (3 or more times the
upper limit of the normal range) were observed in 2% (6 of 243) of patients exposed
to olanzapine in placebo-controlled clinical studies; none of these patients experienced
jaundice. In 2 of these patients, the transaminases decreased toward normal values
despite continued therapy, and in 2 other patients, the transaminases decreased upon
discontinuance of olanzapine therapy. In the 2 remaining patients, one patient, who was
seropositive for hepatitis C, had persistent transaminase elevations for 4 months after
discontinuance of therapy, and the other patient had insufficient follow-up to determine
whether the transaminase elevation normalized. Within the larger premarketing database
of about 2400 patients with baseline ALT values of 90 IU/L or less, the incidence of
SGPT elevation exceeding 200 IU/L was 2% (50 of 2381 patients). None of these
patients experienced jaundice or other symptoms attributable to hepatic impairment,
and most had transient changes that tended to normalize while olanzapine therapy was
continued. Among 2500 patients receiving oral olanzapine in clinical trials, about 9%
of the patients experienced transient elevations in serum transaminase levels, usually
within 1–2 weeks following initiation of therapy, and the median time to maximal levels
in these patients was about 4 weeks; olanzapine therapy was discontinued in about
1% (23 of 2500) of the patients because of transaminase elevations. (See Cautions:
Precautions and Contraindications.)

Hepatitis has rarely been reported in postmarketing experience, as well as very
rare cases of cholestatic or mixed hepatic injury. In addition, fatty deposit in the liver

has been reported in less than 0.1% of patients receiving oral olanzapine in short-term
clinical trials, although a causal relationship to the drug remains to be established.

Endocrine and Metabolic Effects Weight Gain
Like some conventional (first-generation) and atypical (second-generation)

antipsychotic agents, olanzapine therapy may result in weight gain. In placebo-
controlled studies of 6 weeks’ duration, weight gain occurred in approximately 6% of
patients receiving oral olanzapine, and increased appetite occurred in 3% of patients
receiving oral olanzapine in short-term controlled trials. Patients receiving olanzapine
in the 6-week, placebo-controlled studies gained an average of 2.8 kg compared with
an average loss of 0.4 kg in those receiving placebo; 29% of the olanzapine-treated
patients gained greater than 7% of their baseline weight compared with 3% of placebo
recipients. Patients with a low body mass index (BMI) in these studies appeared to
be more susceptible to olanzapine-induced weight gain than normal or overweight
patients, although weight gain was substantially greater in all 3 groups compared with
placebo. During long-term continuation therapy with olanzapine, 56% of olanzapine-
treated patients gained greater than 7% of their baseline weight; the average weight gain
observed during long-term therapy was 5.4 kg.

Although the precise mechanism(s) remains to be clearly established, weight gain
may result at least in part from the drug’s serotonergic-, histaminergic-, and adrenergic-
blocking properties. Weight gain has been reported to be troublesome for some patients
during long-term therapy with atypical antipsychotics, particularly olanzapine and
clozapine, and may be an important cause of outpatient noncompliance. Some clinicians
suggest regular physical exercise and nutritional counseling in the prevention and
treatment of weight gain associated with these drugs. There currently are no well
established pharmacologic treatments for antipsychotic agent-induced weight gain;
however, a number of drugs, including amantadine, bupropion, histamine H2-receptor
antagonists (e.g., nizatidine) orlistat, metformin, sibutramine, and topiramate, have
been used with limited success to date. Because the potential risk of adverse effects in
patients receiving these drugs may outweigh their possible weight-reducing effects in
some cases, routine use of pharmacologic therapy currently is not recommended by
most clinicians, although individual patients may benefit. Additional controlled studies
are needed to more clearly determine the optimum management of antipsychotic-
associated weight gain during long-term therapy with these drugs.

Hyperglycemia and Diabetes Mellitus
Severe hyperglycemia, sometimes associated with ketoacidosis, hyperosmolar coma,

or death, has been reported in patients receiving certain atypical antipsychotic agents,
including olanzapine. While confounding factors such as an increased background
risk of diabetes mellitus in patients with schizophrenia and the increasing incidence of
diabetes mellitus in the general population make it difficult to establish with certainty
the relationship between use of agents in this drug class and glucose abnormalities,
epidemiologic studies suggest an increased risk of treatment-emergent hyperglycemia-
related adverse events in patients treated with the atypical antipsychotic agents included
in the studies (e.g., olanzapine, clozapine, quetiapine, risperidone). (See Cautions:
Precautions and Contraindications.)

Precise risk estimates for hyperglycemia-related adverse events in patients treated
with atypical antipsychotics currently are not available. While some evidence suggests
that the risk for diabetes may be greater with some atypical antipsychotics (e.g.,
olanzapine, clozapine) than with others (e.g., quetiapine, risperidone) in the class,
available data are conflicting and insufficient to provide reliable estimates of relative
risk associated with use of the various atypical antipsychotics.

Diabetes mellitus has been reported in less than 1% of patients and diabetic acidosis
has been reported in less than 0.1% of patients receiving oral olanzapine in short-term,
controlled clinical trials.

Hyperlipidemia
Like some other antipsychotic agents, particularly clozapine, olanzapine therapy

has been associated with hyperlipidemia, including elevations in serum triglyceride and
cholesterol concentrations.

In clinical trials in olanzapine-treated patients with random triglyceride
concentrations of less than 150 mg/dL at baseline, 0.5% of patients experi-enced
elevated triglyceride concentrations of 500 mg/dL or higher at any time, and severely
elevated triglyceride concentrations of 1000 mg/dL or more have been reported rarely
during postmarketing surveillance. During the same trials, olanzapine-treated patients
experienced a mean increase of 20 mg/dL in triglyceride concentrations from a mean
baseline value of 175 mg/dL.

In placebo-controlled trials, olanzapine-treated patients who had random cholesterol
concentrations of less than 200 mg/dL at baseline experienced elevated cholesterol
concentrations of 240 mg/dL or higher at any time during the trials more frequently than
those receiving placebo (approximately 4% and 2% of patients, respectively). In these
trials, olanzapine-treated patients had a mean increase of 0.4 mg/dL in serum cholesterol
concentrations while those receiving placebo had a mean decrease of 4.6 mg/dL, both
from a mean baseline value of 203 mg/dL.

Hypercholesterolemia and hyperlipidemia have been reported in less than 1%
of patients receiving oral olanzapine in short-term trials. In addition, cholesterol
concentration of 240 mg/dL or higher have been reported rarely during postmarketing
surveillance.

Although the manufacturer currently does not recommend routine monitoring of
lipid parameters in patients receiving olanzapine, the APA recommends a baseline
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lipid panel in all patients with schizophrenia and recommends that this be repeated
at least every 5 years. In addition, some clinicians recommend that lipid profiles be
monitored at baseline and periodically (e.g., every 3–6 months) in all patients receiving
long-term therapy with atypical antipsychotic agents. There is some evidence from a
study in individuals with developmental disabilities that the risk of hyperlipidemia in
patients receiving atypical antipsychotic agents may be minimized or avoided by careful
monitoring, dietary management, and suitable physical activity. In patients who develop
persistent and clinically important hyperlipidemia during olanzapine therapy, nondrug
therapies and measures (e.g., dietary management, weight control, an appropriate
program of physical activity) and drug therapy (e.g., antilipemic agents) may be helpful.
Consideration also may be given to switching to an alternative antipsychotic agent that
is less frequently associated with hyperlipidemia (such as aripiprazole, risperidone, or
ziprasidone).

Hyperprolactinemia
As with other drugs that antagonize dopamine D2 receptors, olanzapine can elevate

serum prolactin concentrations, and a modest elevation may persist during chronic
administration of the drug. However, in contrast to conventional (first-generation)
antipsychotic agents and similar to many other atypical antipsychotic agents, olanzapine
therapy in usual dosages generally produces relatively modest and transient elevations in
serum prolactin concentrations in humans. It has been suggested that the more transient
effect of atypical antipsychotic agents on prolactin may be because these drugs appear
to dissociate from dopamine receptors more rapidly than conventional antipsychotic
agents.

Olanzapine is considered by many experts to be low in its potential for inducing
hyperprolactinemia, and it has been recommended along with other prolactin-sparing
atypical antipsychotics (e.g., aripiprazole, clozapine, quetiapine, ziprasidone) in
patients with schizophrenia who are at risk of hyperprolactinemia. Although clinical
disturbances such as galactorrhea, amenorrhea, gynecomastia, and impotence have been
associated with prolactin-elevating drugs, the clinical importance of elevated prolactin
concentrations is unknown for most patients.

Like other drugs that increase prolactin, an increase in mammary gland neoplasia
was observed in olanzapine carcinogenicity studies conducted in mice and rats.
However, neither clinical studies nor epidemiologic studies have demonstrated an
association between chronic administration of dopamine antagonists and tumorigenesis
in humans; the available evidence is considered too limited to be conclusive. (See
Cautions: Precautions and Contraindications and see also Cautions: Mutagenicity and
Carcinogenicity.) In patients who develop elevated prolactin concentrations during
antipsychotic therapy, some clinicians recommend reducing the dosage of the current
antipsychotic agent or switching to a prolactin-sparing antipsychotic agent. Dopamine
receptor agonists (e.g., bromocriptine) also may be helpful, and estrogen replacement
therapy may be considered in hypoestrogenic female patients.

Other Endocrine and Metabolic Effects
Peripheral edema has been reported in approximately 3% of patients receiving oral

olanzapine in short-term clinical trials. Acidosis, increased serum alkaline phosphatase
concentrations, bilirubinemia, dehydration, hypoglycemia, hypokalemia, hyponatremia,
lower extremity edema, and upper extremity edema have been reported in less than 1%
of patients receiving oral olanzapine in short-term trials; however, a causal relationship
remains to be established. Goiter, gout, hyperkalemia, hypernatremia, hypoproteinemia,
ketosis, and water intoxication have been reported in less than 0.1% of patients
receiving oral olanzapine; these adverse effects have not been definitely attributed to the
drug.

Adverse metabolic effects that have been reported in less than 1% of patients
receiving IM olanzapine in short-term clinical trials include increased serum creatine
phosphokinase concentrations, dehydration, and hyperkalemia; however, a causal
relationship remains to be established.

GI Effects
Dryness of the mouth and constipation both occurred in about 9%, dyspepsia

in about 7%, vomiting in about 4%, and increased appetite in about 3% of patients
receiving oral olanzapine in short-term controlled clinical trials.

Flatulence, increased salivation, and thirst have been reported in at least 1% of
patients receiving oral olanzapine in short-term clinical trials. Dysphagia, esophagitis,
fecal impaction, fecal incontinence, gastritis, gastroenteritis, gingivitis, melena, mouth
ulceration, nausea and vomiting, oral moniliasis, periodontal abscess, rectal hemorrhage,
stomatitis, tongue edema, and tooth caries have been reported in less than 1% of
olanzapine-treated patients; these adverse effects have not been definitely attributed to
the drug.

Abdominal pain, diarrhea, and nausea have been reported in less than 1% of patients
receiving IM olanzapine in clinical trials; these adverse effects have not been definitely
attributed to the drug.

Aphthous stomatitis, enteritis, eructation, esophageal ulcer, glossitis, ileus, intestinal
obstruction, and tongue discoloration have been reported in less than 0.1% of patients
receiving oral olanzapine in short-term clinical trials, although a causal relationship to
the drug remains to be established.

Respiratory Effects
Rhinitis occurred in about 7%, increased cough in about 6%, and pharyngitis in

about 4% of patients receiving oral olanzapine in short-term controlled clinical trials.
Dyspnea has been reported in at least 1% of patients receiving oral olanzapine in short-

term clinical trials. Apnea, asthma, epistaxis, hemoptysis, hyperventilation, hypoxia,
laryngitis, and voice alteration have been reported in less than 1% of olanzapine-treated
patients; these adverse effects have not been definitely attributed to the drug. In addition,
dyspnea and hyperventilation, which appeared to be dose related, have been reported
together in a patient treated with oral olanzapine.

Atelectasis, hiccup, hypoventilation, lung edema, and stridor have been reported in
less than 0.1% of patients receiving oral olanzapine; however, a causal relationship to
the drug has not been clearly established. Respiratory failure developed in a geriatric
individual with chronic lung disease who was receiving olanzapine therapy; although
not clearly established, it was suggested that the respiratory failure was due at least in
part to the sedative effect of the drug.

Dermatologic and Sensitivity Reactions
Sweating has been reported in at least 1% of patients receiving oral olanzapine

and in less than 1% of patients receiving IM olanzapine in short-term clinical trials.
Alopecia, contact dermatitis, dry skin, eczema, maculopapular rash, photosensitivity
reaction, pruritus, seborrhea, skin discoloration (e.g., hyperpigmentation), skin ulcer,
urticaria, and vesiculobullous rash have been reported in less than 1% of olanzapine-
treated patients; these adverse effects have not been definitely attributed to the drug.
Hirsutism and pustular rash have been reported in less than 0.1% of patients receiving
oral olanzapine; however, a causal relationship to the drug has not been clearly
established.

Allergic reactions (e.g., anaphylactoid reaction, angioedema, pruritus, urticaria)
have been reported during postmarketing surveillance of olanzapine. In addition, a
hypersensitivity syndrome consisting of a severe and generalized pruritic eruption,
fever, eosinophilia, and toxic hepatitis has been reported in at least one olanzapine-
treated patient; the manifestations improved following discontinuance of the drug,
and skin and liver biopsy results suggested that the hypersensitivity syndrome was
caused by olanzapine. Eruptive xanthomas, which are associated with hyperlipidemia,
have occurred in several patients receiving olanzapine therapy. Leukocytoclastic
vasculitis also has been reported in a geriatric patient receiving olanzapine and warfarin
concurrently; the vasculitis improved following discontinuance of olanzapine in this
patient but recurred when the drug was subsequently reintroduced.

Local Effects
Pain at the injection site also has been reported in at least 1% of patients receiving

IM olanzapine in controlled clinical trials.

Genitourinary Effects
Urinary incontinence and urinary tract infection both have been reported in

approximately 2% and vaginitis has been reported in at least 1% of patients receiving
oral olanzapine in short-term controlled clinical trials, although a causal relationship
to the drug remains to be established. Abnormal ejaculation, amenorrhea, breast pain,
cystitis, decreased menstruation, dysuria, female lactation, glycosuria, gynecomastia,
and hematuria have been reported in less than 1% of olanzapine-treated patients; these
adverse effects have not been definitely attributed to the drug.

Impotence, increased menstruation, menorrhagia, metrorrhagia, polyuria,
premenstrual syndrome, pyuria, urinary frequency, urinary retention, urinary urgency,
impaired urination, enlarged uterine fibroids, and vaginal hemorrhage have been
reported in less than 1% of patients receiving oral olanzapine in short-term clinical
trials; however, a causal relationship to the drug remains to be established. Albuminuria,
breast enlargement, mastitis, and oliguria have been reported in less than 0.1% of
patients receiving oral olanzapine; however, these adverse effects have not been
definitely attributed to the drug.

Priapism also has been reported in several male patients and at least one case of
clitoral priapism has been reported in a female patient. The α-adrenergic blocking effect
of olanzapine appears to be responsible for this rare but potentially serious adverse
effect requiring immediate medical attention to prevent long-term consequences such as
erectile dysfunction.

Musculoskeletal Effects
Joint pain, back pain, and extremity (other than joint) pain have been reported in

5% and joint stiffness and muscle twitching in more than 1% of patients receiving
oral olanzapine; muscle twitching also has been reported in less than 1% of patients
receiving IM olanzapine in short-term controlled clinical trials. Arthritis, arthrosis,
leg cramps, and myasthenia have been reported in less than 1% of olanzapine-treated
patients; these adverse effects have not been definitely attributed to the drug. Bone pain,
bursitis, myopathy, osteoporosis, and rheumatoid arthritis have been reported in less
than 0.1% of patients receiving oral olanzapine; however, a causal relationship to the
drug has not been clearly established. Rhabdomyolysis also has been reported rarely in
olanzapine-treated patients and may be seen as one of the clinical features of NMS. (See
Neuroleptic Malignant Syndrome in Cautions: Nervous System Effects.)

Ocular and Otic Effects
Amblyopia has been reported in 3% of patients, and conjunctivitis has been

reported in at least 1% of patients receiving oral olanzapine in short-term clinical trials;
however, a causal relationship to the drug for these effects remains to be established.
Accommodation abnormality, blepharitis, cataract, deafness, diplopia, dry eyes, ear pain,
eye hemorrhage, eye inflammation, eye pain, ocular muscle abnormality, and tinnitus
have been reported in less than 1% of olanzapine-treated patients; these adverse effects
have not been definitely attributed to the drug. In addition, corneal lesion, glaucoma,
keratoconjunctivitis, macular hypopigmentation, miosis, mydriasis, and pigmentExhibit D.32, page 8
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deposits in the eye lens have been reported in less than 0.1% of patients receiving oral
olanzapine; however, a causal relationship to the drug has not been clearly established.

Hematologic Effects
Because of concern about neutropenia associated with other psychotropic agents

(e.g., clozapine) and the finding of leukopenia associated with the administration of
olanzapine in several animal models, hematologic parameters were carefully evaluated
during premarketing clinical trials with olanzapine. There was no indication of a risk
of clinically important neutropenia in olanzapine-treated patients in the premarketing
database for the drug.

Ecchymosis has been reported in 5% of patients receiving oral olanzapine in short-
term clinical trials; however, a causal relationship to the drug remains to be established.
Anemia has been reported in less than 1% of patients receiving oral or IM olanzapine;
this adverse effect has not been definitely attributed to the drug. Cyanosis, leukocytosis,
leukopenia, lymphadenopathy, and thrombocytopenia have been reported in less than
1% of patients receiving oral olanzapine; however, a causal relationship to the drug
remains to be established.

During premarketing clinical trials, asymptomatic elevation of the eosinophil count
was reported in approximately 0.3% of patients receiving oral olanzapine. In addition,
normocytic anemia and thrombocythemia have been reported in less than 0.1% of
patients receiving oral olanzapine; however, a causal relationship to the drug has not
been clearly established.

Other Adverse Effects
Accidental injury has been reported in approximately 12% of patients receiving oral

olanzapine in short-term controlled trials. Fever has been reported in approximately
6% of patients receiving oral olanzapine and in less than 1% of patients receiving IM
olanzapine in short-term clinical trials. Dental pain and flu syndrome have been reported
in at least 1% of patients receiving oral olanzapine in short-term clinical trials; however,
a causal relationship to the drug remains to be established. Enlarged abdomen, chills,
facial edema, intentional injury, malaise, moniliasis, neck pain, neck rigidity, pelvic
pain, and taste perversion have been reported in less than 1% of oral olanzapine-treated
patients; these adverse effects have not been definitely attributed to the drug. In addition,
chills accompanied by fever, hangover effect, and sudden death have been reported in
less than 0.1% of patients receiving oral olanzapine; however, a causal relationship to
the drug has not been clearly established.

Pancreatitis, which has been fatal in some cases, has occurred rarely in patients
receiving atypical antipsychotic agents, including olanzapine, clozapine, and
risperidone. In most of these cases, pancreatitis developed within 6 months of initiation
of atypical antipsychotic therapy. Although the precise mechanism for this effect
remains to be established, it has been suggested that it may be due at least in part to the
adverse metabolic effects associated with these drugs.
■ Precautions and Contraindications

Pending revision, the material in this section should be considered in light of more
recently available information in the MedWatch notification at the beginning of this
monograph.

Olanzapine shares many of the toxic potentials of other antipsychotic agents
(e.g., other atypical antipsychotic agents, phenothiazines), and the usual precautions
associated with therapy with these agents should be observed. (See Cautions, in the
Phenothiazines General Statement 28:16.08.24.)

When olanzapine is used in fixed combination with fluoxetine, the usual cautions,
precautions, and contraindications associated with fluoxetine must be considered in
addition to those associated with olanzapine.
Somnolence

Dose-related somnolence occurred in 26% of patients receiving oral olanzapine
compared with 15% of those receiving placebo, and resulted in discontinuance of
the drug in 0.4% of the patients in the premarketing database. Because of sedative
effects of the drug and because it potentially may impair judgment, thinking, and motor
skills, patients should be cautioned that olanzapine may impair their ability to perform
activities requiring mental alertness or physical coordination (e.g., operating machinery,
driving a motor vehicle) until they are reasonably certain that olanzapine does not
adversely affect them.
Seizures

Although seizures occurred in about 0.9% of patients receiving oral olanzapine in
controlled clinical trials during premarketing testing, it should be noted that confounding
factors that may have contributed to the occurrence of seizures were present in many
of these cases. Olanzapine should be administered with caution to patients with a
history of seizures, patients with conditions known to lower the seizure threshold (e.g.,
Alzheimer’s disease, geriatric patients), and during concurrent therapy with drugs that
may lower the seizure threshold.
Body Temperature Regulation

Because disruption of the body’s ability to reduce core body temperature has been
associated with the use of antipsychotic agents, caution is advised when olanzapine is
administered in patients exposed to conditions that may contribute to an elevation in
core body temperature. Such conditions include strenuous exercise, exposure to extreme
heat, concomitant use of drugs with anticholinergic activity, or dehydration. Patients
receiving olanzapine should be advised to avoid overheating and dehydration.
Hepatic Effects

Because clinically important serum ALT elevations (3 or more times the upper limit
of the normal range) were observed in about 2% of patients exposed to oral olanzapine
in placebo-controlled clinical studies, the manufacturer states that olanzapine should
be used with caution in patients with signs and symptoms of hepatic impairment, in
patients with preexisting conditions associated with limited hepatic functional reserve,
and in patients who are being treated concurrently with potentially hepatotoxic drugs.
In addition, periodic assessment of transaminases is recommended in patients with
clinically important hepatic disease.
Individuals with Phenylketonuria

Individuals with phenylketonuria (i.e., homozygous genetic deficiency of
phenylalanine hydroxylase) and other individuals who must restrict their intake of
phenylalanine should be warned that olanzapine 5, 10, 15, or 20 mg orally disintegrating
tablets contain aspartame (e.g., NutraSweet®), which is metabolized in the GI tract to
provide about 0.34, 0.45, 0.67, or 0.9 mg of phenylalanine, respectively, following oral
administration.
Dysphagia

Because esophageal dysmotility and aspiration sometimes resulting in death have
been associated with the use of antipsychotic agents, olanzapine and other antipsychotic
agents should be used with caution in patients at risk for aspiration pneumonia.
Aspiration pneumonia is a common cause of morbidity and mortality in patients with
advanced Alzheimer’s disease.
Suicide

Because the possibility of a suicide attempt is inherent in patients with schizophrenia
and bipolar disorder, close supervision of high-risk patients is recommended during
olanzapine therapy. The manufacturer recommends that the drug be prescribed in
the smallest quantity consistent with good patient management to reduce the risk of
overdosage.
Patients with Concomitant Illness

Clinical experience with olanzapine in patients with certain concurrent systemic
diseases is limited. Olanzapine has demonstrated anticholinergic activity in vitro and
constipation, dryness of the mouth, and tachycardia, possibly related to the drug’s
anticholinergic effects, have occurred in premarketing clinical trials. Although these
adverse effects did not often result in drug discontinuance, the manufacturer states that
olanzapine should be used with caution in patients with clinically important prostatic
hypertrophy, angle-closure glaucoma, or a history of paralytic ileus.

Olanzapine has not been adequately evaluated in patients with a recent history
of myocardial infarction or unstable cardiovascular disease to date and patients with
these conditions were excluded from premarketing clinical trials. Because of the risk
of orthostatic hypotension associated with olanzapine, the manufacturer states that the
drug should be used with caution in patients with cardiovascular disease. (See Cautions:
Cardiovascular Effects.)
Concomitant Medication or Alcohol Use

Because of the potential for adverse drug interactions, the manufacturer recommends
that patients receiving olanzapine be advised to notify their clinician if they are taking
or plan to take any prescription or nonprescription (over-the-counter) medications. The
manufacturer also recommends that patients be advised to avoid alcohol while receiving
the drug. (See Drug Interactions.)
Neuroleptic Malignant Syndrome

Neuroleptic malignant syndrome (NMS), a potentially fatal syndrome requiring
immediate discontinuance of the drug and intensive symptomatic treatment, has
been reported in patients receiving antipsychotic agents, including olanzapine. If a
patient requires antipsychotic therapy following recovery from NMS, the potential
reintroduction of drug therapy should be carefully considered. If antipsychotic therapy is
reintroduced, the dosage generally should be increased gradually, and an antipsychotic
agent other than the agent believed to have precipitated NMS generally should be
chosen. In addition, such patients should be carefully monitored since recurrences of
NMS have been reported in some patients. (See Neuroleptic Malignant Syndrome in
Cautions: Nervous System Effects.)
Tardive Dyskinesia

Because use of antipsychotic agents may be associated with tardive dyskinesia, a
syndrome of potentially irreversible, involuntary, dyskinetic movements, olanzapine
should be prescribed in a manner that is most likely to minimize the occurrence of this
syndrome. Chronic antipsychotic treatment generally should be reserved for patients
who suffer from a chronic illness that is known to respond to antipsychotic agents, and
for whom alternative, equally effective, but potentially less harmful treatments are not
available or appropriate. In patients who do require chronic treatment, the smallest dose
and the shortest duration of treatment producing a satisfactory clinical response should
be sought, and the need for continued treatment should be reassessed periodically.

The APA currently recommends that patients receiving second-generation
antipsychotic agents be assessed clinically for abnormal involuntary movements every
12 months and that patients considered to be at increased risk for tardive dyskinesia
be assessed every 6 months. (See Tardive Dyskinesia in Cautions: Nervous System
Effects.)
Dispensing and Administration Precautions

Because of similarities in spelling, dosage intervals (once daily), and tablet strengths
(5 and 10 mg) of Zyprexa® (the trade name for olanzapine) and Zyrtec® (the trade name
for cetirizine hydrochloride, an antihistamine), several dispensing or prescribing errorsExhibit D.32, page 9
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have been reported to the manufacturer of Zyprexa®. These medication errors may
result in unnecessary adverse events or a potential relapse in patients with schizophrenia
or bipolar disorder. Therefore, the manufacturer of Zyprexa® cautions that extra care
should be exercised in ensuring the accuracy of written prescriptions for Zyprexa®

and Zyrtec® such as printing both the proprietary (brand) and nonproprietary (generic)
names on all prescriptions for these drugs. The manufacturer also recommends that
pharmacists assess various measures of avoiding dispensing errors and implement
them as appropriate (e.g., placing drugs with similar names apart from one another on
pharmacy shelves, patient counseling).
Cardiovascular Effects

Orthostatic hypotension associated with dizziness, tachycardia, and/or syncope,
particularly during the initial dosage titration period, has been reported in patients
receiving oral olanzapine therapy. The risk of orthostatic hypotension and syncope may
be minimized by initiating therapy with a dosage of 5 mg orally once daily. A more
gradual titration to the target dose should be considered if hypotension occurs. Patients
should be cautioned about the risk of orthostatic hypotension, particularly during the
initial dosage titration period and if the drug is given concurrently with drugs that may
potentiate the orthostatic effect of olanzapine, including diazepam, or alcohol.

Hypotension, bradycardia with or without hypotension, tachycardia, and syncope
have been reported in patients receiving IM olanzapine. The use of maximum
recommended dosages of IM olanzapine (i.e., 3 doses of 10 mg each given IM 2–4
hours apart) may be associated with a substantial risk of clinically important orthostatic
hypotension. Patients who experience drowsiness or dizziness after the IM injection
should remain recumbent until an examination indicates that they are not experiencing
orthostatic hypotension, bradycardia, and/or hypoventilation. Patients requiring
additional IM injections of olanzapine should be assessed for orthostatic hypotension
prior to administration of any subsequent doses. Administration of additional IM
doses to patients with clinically important postural change in blood pressure is not
recommended.

The manufacturer states that olanzapine should be used with caution in patients with
known cardiovascular disease (e.g., history of myocardial infarction or ischemia, heart
failure, conduction abnormalities), cerebrovascular disease, and/or other conditions that
would predispose patients to hypotension (e.g., dehydration, hypovolemia, concomitant
antihypertensive therapy) where the occurrence of syncope, hypotension, and/or
bradycardia might put the patient at increased risk. The manufacturer also states that
the drug should be used with caution in patients receiving other drugs that can induce
hypotension, bradycardia, or respiratory and CNS depression. (See Drug Interactions.)
Concurrent administration of IM olanzapine and parenteral benzodiazepines has
not been well studied; therefore, combined use of these drugs is not recommended.
If use of IM olanzapine in combination with parenteral benzodiazepine therapy is
considered, careful evaluation of the patient’s clinical status for excessive sedation and
cardiorespiratory depression is recommended.
Hyperglycemia and Diabetes Mellitus

Because severe hyperglycemia, sometimes associated with ketoacidosis,
hyperosmolar coma, or death, has been reported in patients receiving certain atypical
antipsychotic agents, including olanzapine, the manufacturers state that patients with
preexisting diabetes mellitus in whom therapy with an atypical antipsychotic is initiated
should be closely monitored for worsening of glucose control; those with risk factors for
diabetes (e.g., obesity, family history of diabetes) should undergo fasting blood glucose
testing upon therapy initiation and periodically throughout treatment. Any patient who
develops manifestations of hyperglycemia (e.g., polydipsia, polyphagia, polyuria,
weakness) during treatment with an atypical antipsychotic should undergo fasting
blood glucose testing. In some cases, patients who developed hyperglycemia while
receiving an atypical antipsychotic have required continuance of antidiabetic treatment
despite discontinuance of the suspect drug; in other cases, hyperglycemia resolved with
discontinuance of the antipsychotic or with continuance of both the suspect drug and
initiation of antidiabetic treatment.

Various experts have developed additional recommendations for the management
of diabetes risks in patients receiving atypical antipsychotics; these include initial
screening measures and regular monitoring (e.g., determination of diabetes risk factors;
BMI determination using weight and height; waist circumference; blood pressure;
fasting blood glucose; hemoglobin A1c [HbA1c]; fasting lipid profile), as well as
provision of patient education and referral to clinicians experienced in the treatment
of diabetes, when appropriate. Although some clinicians state that a switch from one
atypical antipsychotic agent to another that has not been associated with substantial
weight gain or diabetes should be considered in patients who experience weight gain
(equal to or exceeding 5% of baseline body weight) or develop worsening glycemia
or dyslipidemia at any time during therapy, such recommendations are controversial
because differences in risk of developing diabetes associated with use of the different
atypical antipsychotics remain to be fully established. Many clinicians consider
antipsychotic efficacy the most important factor when making treatment decisions and
suggest that detrimental effects of switching from a beneficial treatment regimen also
should be considered in addition to any potential for exacerbation or development of
medical conditions (e.g., diabetes). Decisions to alter drug therapy should be made on an
individual basis, weighing the potential risks and benefits of the particular drug in each
patient.
Contraindications

Olanzapine is contraindicated in patients with a known hypersensitivity to the drug.
(See Cautions: Dermatologic and Sensitivity Reactions.)
■ Pediatric Precautions

Pending revision, the material in this section should be considered in light of more
recently available information in the MedWatch notification at the beginning of this
monograph.

The manufacturer states that safety and efficacy of olanzapine in children and
adolescents younger than 18 years of age have not been established. However, the drug
has been used in a limited number of children and adolescents with childhood-onset
schizophrenia (see Pediatric Considerations under Psychotic Disorders: Schizophrenia,
in Uses). In a double-blind, placebo-controlled trial of 6 weeks’ duration conducted in
107 adolescents 13–17 years of age with schizophrenia, olanzapine was effective in the
management of schizophrenia, but results indicated that the drug’s effects on weight and
prolactin concentrations may be greater in adolescents.

Olanzapine also has been effective and well tolerated in a limited number of children
and adolescents with bipolar disorder (see Pediatric Considerations under Bipolar
Disorder, in Uses) and pervasive developmental disorder, including autistic disorder.
In a double-blind, placebo-controlled, 3-week study in 107 adolescents 13–17 years
of age with bipolar disorder, olanzapine was found to be effective in the treatment of
acute manic or mixed episodes; however, weight gain and hyperprolactinemia occurred
more often in patients receiving olanzapine compared with those receiving placebo.
Additional controlled and longer-term studies are needed to confirm these initial
findings and to evaluate the relative benefits and risks of olanzapine therapy in pediatric
patients.

As in adults, olanzapine therapy may be associated with weight gain in pediatric
patients (see Cautions: Endocrine and Metabolic Effects). The American Academy
of Child and Adolescent Psychiatry (AACAP) currently recommends that pediatric
patients who experience weight gain associated with olanzapine or other agents be
monitored closely for potential medical consequences associated with weight gain (e.g.,
diabetes mellitus, hyperlipidemia, elevations in serum transaminase concentrations) and
be referred for exercise and nutritional counseling. (See Hyperglycemia and Diabetes
Mellitus under Cautions: Precautions and Contraindications.)
■ Geriatric Precautions

Although clinical experience in patients with schizophrenia generally has not
revealed age-related differences in safety of olanzapine, lower initial dosages and slower
titration during the initial dosing period may be advisable in some geriatric patients.

The first phase of the large-scale Clinical Antipsychotic Trials of Intervention
Effectiveness—Alzheimer’s Disease (CATIE-AD) trial was designed to evaluate the
overall effectiveness of atypical antipsychotic agents in the treatment of psychosis,
aggression, and agitation associated with Alzheimer’s disease. Patients in this
multicenter, double-blind, placebo-controlled trial were randomized to receive either
olanzapine, quetiapine, risperidone, or placebo for up to 36 weeks; the principal
outcomes were the time from initial treatment until discontinuance of treatment for any
reason and the number of patients with at least minimum improvement on the Clinical
Global Impression of Change (CGIC) Scale at 12 weeks. No statistically significant
differences were found among the 4 groups with regard to the time until discontinuation
of treatment for any reason; patients remained on olanzapine, quetiapine, risperidone,
and placebo for median times of approximately 8, 5, 7, and 8 weeks, respectively.
In addition, no significant differences in CGIC Scale improvements were noted.
However, patients receiving atypical antipsychotic therapy reportedly experienced more
frequent adverse effects (e.g., drowsiness, weight gain, adverse extrapyramidal effects,
confusion, and psychotic symptoms) compared with those receiving placebo. The
authors stated that these results indicate that the overall therapeutic benefit of atypical
antipsychotics in patients with Alzheimer’s disease may be offset by the potential risk of
adverse effects.

Studies in patients with dementia-related psychosis have suggested that there may
be a different tolerability profile in patients 65 years of age or older with this condition
compared with younger patients with schizophrenia. Geriatric patients with dementia-
related psychosis receiving atypical antipsychotics including olanzapine appear to be
at an increased risk of death compared with that among patients receiving placebo.
Analyses of 17 placebo-controlled trials (average duration of 10 weeks) revealed an
approximate 1.6- to 1.7-fold increase in mortality among geriatric patients receiving
atypical antipsychotic drugs (i.e., olanzapine, aripiprazole, quetiapine, risperidone)
compared with that in patients receiving placebo. Over the course of a typical 10-week
controlled trial, the rate of death in drug-treated patients was about 4.5% compared with
a rate of about 2.6% in the placebo group. Although the causes of death were varied,
most of the deaths appeared to be either cardiovascular (e.g., heart failure, sudden death)
or infectious (e.g., pneumonia) in nature.

In placebo-controlled trials with olanzapine in geriatric individuals with dementia-
related psychosis, an increased incidence of death also was observed; the incidence of
death in olanzapine-treated patients was significantly higher than in patients receiving
placebo (3.5% and 1.5%, respectively). In addition, a significantly higher incidence
of adverse cerebrovascular effects (e.g., stroke, transient ischemic attack), including
fatalities, was observed in patients receiving olanzapine compared with those receiving
placebo in these trials. In 5 placebo-controlled studies of olanzapine in geriatric
individuals with dementia-related psychosis, certain treatment-emergent adverse effects,
including falls, somnolence, peripheral edema, abnormal gait, urinary incontinence,
lethargy, increased weight, asthenia, pyrexia, pneumonia, dry mouth, and visual
hallucinations, occurred in at least 2% of the patients and the incidence was significantlyExhibit D.32, page 10
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higher than in patients receiving placebo. Discontinuance of therapy because of adverse
effects occurred in a significantly higher number of olanzapine-treated patients than in
those receiving placebo (13% and 7%, respectively) in these studies.

The manufacturer states that olanzapine is not approved for the treatment of patients
with dementia-related psychosis. Some clinicians recommend that the potential risks,
therapeutic benefits, and individual needs of patients be carefully considered prior to
prescribing olanzapine and other atypical antipsychotic agents for the management of
behavioral problems associated with Alzheimer’s disease. If a clinician decides to treat
geriatric patients with dementia-related psychosis with olanzapine, the manufacturer
recommends that caution be exercised. For additional information on the use of
antipsychotic agents in the management of dementia-related psychosis, see Geriatric
Considerations under Uses: Psychotic Disorders, in the Phenothiazines General
Statement 28:16.08.24.
■ Mutagenicity and Carcinogenicity

Olanzapine did not exhibit mutagenic potential in the Ames reverse mutation test,
in vivo micronucleus mutation test in mice, the chromosomal aberration test in Chinese
hamster ovary cells, unscheduled DNA synthesis test in rat hepatocytes, induction of
forward mutation test in mouse lymphoma cells, or in vivo sister chromatid exchange
test in bone marrow of Chinese hamsters.

In oral carcinogenicity studies conducted in mice, olanzapine was administered
in 2 studies of 78-weeks’ duration at dosages of 3, 10, and 30 mg/kg (later reduced
to 20 mg/kg) initially then reduced to 20 mg/kg daily (equivalent to 0.8–5 times the
maximum recommended human daily oral dosage on a mg/m2 basis) and 0.25, 2, and 8
mg/kg daily (equivalent to 0.06–2 times the maximum recommended human daily oral
dosage on a mg/m2 basis). In oral carcinogenicity studies conducted in rats, olanzapine
was administered for 2 years at dosages of 0.25, 1, 2.5, and 4 mg/kg daily in males
(equivalent to 0.13–2 times the maximum recommended human daily oral dosage on a
mg/m2 basis) and 0.25, 1, 4, and 8 mg/kg daily in females (equivalent to 0.13–4 times
the maximum recommended human daily oral dosage on a mg/m2 basis). A is increased
incidence of liver hemangiomas and hemangiosarcomas was observed in one mouse
study in female mice receiving 8 mg/kg of the drug daily (equivalent to 2 times the
maximum recommended human daily oral dosage on a mg/m2 basis). The incidence
of these tumors was not increased in another study in female mice receiving 10 or 30
mg/kg (later reduced to 20 mg/kg) of olanzapine daily (equivalent to 2–5 times the
maximum recommended human daily oral dosage on a mg/m2 basis); in this study, there
was a high incidence of early mortalities in males in the 30 mg/kg (later reduced to 20
mg/kg) daily group. The incidence of mammary gland adenomas and adenocarcinomas
was increased in female mice receiving 2 mg/kg or more of olanzapine daily and in
female rats receiving 4 mg/kg or more of the drug daily (equivalent to 0.5 and 2 times
the maximum recommended human daily oral dosage on a mg/m2 basis, respectively).

Antipsychotic agents have been shown to chronically elevate prolactin
concentrations in rodents. Serum prolactin concentrations were not measured during
the olanzapine carcinogenicity studies; however, measurements during subchronic
toxicity studies demonstrated that olanzapine administration produced up to a fourfold
increase in serum prolactin concentrations in rats receiving the same dosages used in the
carcinogenicity study. In addition, an increase in mammary gland neoplasms has been
observed in rodents following chronic administration of other antipsychotic agents and
generally is considered to be prolactin-mediated. However, the clinical importance in
humans of this finding of prolactin-mediated endocrine tumors in rodents is unknown.
■ Pregnancy, Fertility, and Lactation
Pregnancy

Limited experience to date with olanzapine administration during pregnancy has
been encouraging and has not revealed evidence of any obvious teratogenic risks;
however, additional cases of olanzapine exposure during pregnancy need to be evaluated
to more fully determine the relative safety of olanzapine and other antipsychotic agents
when administered during pregnancy. The manufacturer states that there have been
7 pregnancies reported during clinical trials with olanzapine, including 2 resulting
in normal births, one resulting in neonatal death due to a cardiovascular defect, 3
therapeutic abortions, and one spontaneous abortion. In a separate compilation of
pregnancy exposures to olanzapine reported to the manufacturer during clinical
trials and from spontaneous reports worldwide, outcomes were available from 23
prospectively-collected olanzapine-exposed pregnancies. Spontaneous abortion
occurred in 13% of these pregnancies, stillbirth in 5%, major malformations in 0%,
and prematurity in 5%; these rates were all within the range of normal historical
control rates. In 11 retrospectively collected, olanzapine-exposed pregnancies, there
was one case of dysplastic kidney, one case of Down’s syndrome, and one case of
heart murmur and sudden infant death syndrome at 2 months of age. In another study,
the majority of women with schizophrenia receiving atypical antipsychotic agents
were found to be overweight and to have reduced folate intake and low serum folate
concentrations, which may increase the potential risk of neural tube defects. In a
prospective, comparative trial assessing pregnancy outcome in women receiving
atypical antipsychotic agents (olanzapine, clozapine, risperidone, and quetiapine) during
pregnancy, atypical antipsychotics did not appear to be associated with an increased
risk of major congenital malformations. In addition, several case reports have described
healthy infants born to women without complications despite prenatal exposure to
olanzapine.

The manufacturer and some clinicians state that there are no adequate and well-
controlled studies to date using olanzapine in pregnant women, and the drug should be
used during pregnancy only when the potential benefits justify the potential risks to the
fetus. Women should be advised to notify their clinician if they become pregnant or plan
to become pregnant during therapy with the drug.

Parturition in rats was not affected by olanzapine. The effect of olanzapine on labor
and delivery is unknown.

In oral reproduction studies in rats receiving dosages of up to 18 mg/kg daily and in
rabbits at dosages of up to 30 mg/kg daily (equivalent to 9 and 30 times the maximum
recommended human daily oral dosage on a mg/m2 basis, respectively), no evidence
of teratogenicity was observed. In an oral rat teratology study, early resorptions and
increased numbers of nonviable fetuses were observed at a dosage of 18 mg/kg daily
(9 times the maximum recommended human daily oral dosage on a mg/m2 basis),
and gestation was prolonged at a dosage of 10 mg/kg daily (equivalent to 5 times
the maximum recommended human daily oral dosage on a mg/m2 basis). In an oral
rabbit teratology study, fetal toxicity, which was manifested as increased resorptions
and decreased fetal weight, occurred at a maternally toxic dosage of 30 mg/kg daily
(equivalent to 30 times the maximum recommended human daily oral dosage on a mg/
m2 basis).
Fertility

In an oral fertility and reproductive performance study in rats, male mating
performance, but not fertility, was impaired at an olanzapine dosage of 22.4 mg/kg
daily, and female fertility was decreased at a dosage of 3 mg/kg daily (equivalent to 11
and 1.5 times the maximum recommended human daily oral dosage on a mg/m2 basis,
respectively). Discontinuance of olanzapine administration reversed the effects on male
mating performance. In a female rat fertility study, the precoital period was increased,
and the mating index reduced at a dosage of 5 mg/kg daily (equivalent to 2.5 times the
maximum recommended human daily oral dosage on a mg/m2 basis). Diestrus was
prolonged and estrus was delayed at a dosage of 1.1 mg/kg daily (equivalent to 0.6 times
the maximum recommended human daily oral dosage on a mg/m2 basis).
Lactation

Olanzapine is distributed into milk. The mean dosage received by an infant at
steady state is estimated to be about 1.8% of the maternal dosage. The manufacturer
recommends that women receiving olanzapine not breast-feed.

Drug Interactions
■ Drugs Affecting Hepatic Microsomal Enzymes

Olanzapine is a substrate for cytochrome P-450 (CYP) isoenzyme 1A2 and
concomitant administration of drugs that induce CYP1A2 or glucuronyl transferase
enzymes (e.g., carbamazepine, omeprazole, rifampin) may cause an increase in
olanzapine clearance. Inhibitors of CYP1A2 (e.g., fluvoxamine) could potentially
inhibit olanzapine clearance. Although olanzapine is metabolized by multiple enzyme
systems, induction or inhibition of a single enzyme may appreciably alter olanzapine
clearance. Therefore, an increase or decrease in olanzapine dosage may be necessary
during concomitant administration of olanzapine with specific drugs that induce or
inhibit olanzapine metabolism, respectively.
Carbamazepine

Carbamazepine therapy (200 mg twice daily for 2 weeks) causes an approximately
50% increase in the clearance of a single, 10-mg dose of olanzapine. The manufacturer
of olanzapine states that higher dosages of carbamazepine may cause an even greater
increase in olanzapine clearance. Increased clearance of olanzapine probably is caused
by carbamazepine-induced induction of CYP1A2 activity.
Selective Serotonin-reuptake Inhibitors

Concomitant administration of fluoxetine (60 mg as a single dose or 60 mg daily
for 8 days) with a single 5-mg dose of oral olanzapine caused a small increase in peak
plasma olanzapine concentrations (averaging 16%) and a small decrease (averaging
16%) in olanzapine clearance; the elimination half-life was not substantially affected.
Fluoxetine is an inhibitor of CYP2D6, and thereby may affect a minor metabolic
pathway for olanzapine. Although the changes in pharmacokinetics are statistically
significant when olanzapine and fluoxetine are given concurrently, the changes are
unlikely to be clinically important in comparison to the overall variability observed
between individuals; therefore, routine dosage adjustment is not recommended.

Fluvoxamine, a CYP1A2 inhibitor, has been shown to decrease the clearance of
olanzapine, which is metabolized by CYP1A2; there is some evidence that fluvoxamine-
induced CYP1A2 inhibition is dose dependent. In one pharmacokinetic study, peak
plasma olanzapine concentrations increased by an average of 54 and 77% and area
under the plasma concentration-time curve (AUC) increased by an average of 52 and
108% in female nonsmokers and male smokers, respectively, when fluvoxamine and
olanzapine were administered concomitantly. Symptoms of olanzapine toxicity also
have been reported in at least one patient during combined therapy. The manufacturer
and some clinicians state that a lower olanzapine dosage should therefore be considered
in patients receiving concomitant treatment with fluvoxamine. Preliminary data indicate
that concurrent fluvoxamine administration may potentially be used to therapeutic
advantage by reducing the daily dosage of olanzapine and thereby the cost of therapy;
further controlled studies are needed to more fully evaluate this approach. Although

Exhibit D.32, page 11
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combined therapy with olanzapine and fluvoxamine generally has been well tolerated
and may be associated with clinical benefit, some clinicians recommend that caution be
exercised and monitoring of plasma olanzapine concentrations be considered in patients
receiving these drugs concurrently.

Preliminary results from a therapeutic drug monitoring service suggest that
concurrent administration of sertraline and olanzapine does not substantially affect the
pharmacokinetics of olanzapine.
Warfarin

Concomitant administration of a single 20-mg dose of warfarin (which has a
potential CYP2C9 interaction) and a single oral 10-mg dose of olanzapine did not
substantially alter the pharmacokinetics of olanzapine.
■ Drugs Metabolized by Hepatic Microsomal Enzymes

In vitro studies utilizing human liver microsomes suggest that olanzapine has
little potential to inhibit metabolism of CYP1A2, CYP2C9, CYP2C19, CYP2D6, and
CYP3A substrates. Therefore, clinically important drug interactions between olanzapine
and drugs metabolized by these isoenzymes are considered unlikely.
■ Levodopa and Dopamine Agonists

Olanzapine may antagonize the effects of levodopa and dopamine agonists.
■ Lamotrigine

In a multiple-dose study in healthy individuals, the pharmacokinetics of olanzapine
and lamotrigine were not substantially affected when the drugs were administered
concomitantly. In another multiple-dose study conducted in healthy volunteers,
olanzapine did not substantially alter lamotrigine pharmacokinetics when the
drugs were administered concurrently. However, the time to reach maximal plasma
concentrations of lamotrigine was substantially prolonged in this study, possibly because
of olanzapine’s anticholinergic activity. The tolerability of this combination was found
to be similar to that of olanzapine alone, with mild sedative effects reported in some
patients receiving the drugs concurrently. Although routine dosage adjustment does
not appear to be necessary when olanzapine and lamotrigine are given concurrently,
adjustment in lamotrigine dosage may be necessary in some patients for therapeutic
reasons when olanzapine therapy is initiated or discontinued. In addition, careful
monitoring of patients receiving high dosages of olanzapine and lamotrigine has been
recommended by some clinicians.
■ Other CNS-Active Agents and Alcohol

Because of the prominent CNS actions of olanzapine, the manufacturer states that
caution should be exercised when olanzapine is administered concomitantly with other
centrally acting drugs and alcohol. The manufacturer also states that concomitant use of
olanzapine with CNS agents that are associated with hypotension (e.g., diazepam) may
potentiate the orthostatic hypotension associated with olanzapine.
Benzodiazepines

Because of the prominent CNS actions of olanzapine, the manufacturer states that
caution should be exercised when olanzapine is administered concomitantly with
benzodiazepines. The manufacturer also states that concomitant use of olanzapine and
diazepam or other benzodiazepines that are associated with hypotension may potentiate
the orthostatic hypotension associated with olanzapine. However, administration
of multiple doses of olanzapine did not substantially alter the pharmacokinetics of
diazepam or its active metabolite N-desmethyldiazepam.

The pharmacokinetics of olanzapine, unconjugated lorazepam, and total lorazepam
were not substantially affected when IM lorazepam (2 mg) was administered 1 hour
after IM olanzapine (5 mg); however, increased somnolence was observed with
this combination. Hypotension also has been reported when IM olanzapine and IM
lorazepam have been administered concurrently. The manufacturer of olanzapine states
that concurrent use of IM olanzapine in conjunction with parenteral benzodiazepines
has not been adequately studied to date and therefore is not recommended. If therapy
with IM olanzapine in conjunction with a parenteral benzodiazepine is considered, the
clinical status of the patient should be carefully evaluated for excessive sedation and
cardiorespiratory depression.
Tricyclic Antidepressants

Administration of single doses of olanzapine did not substantially affect the
pharmacokinetics of imipramine or its active metabolite desipramine.
Lithium

Multiple doses of olanzapine (10 mg for 8 days) did not affect the pharmacokinetics
of a single dose of lithium. Although combined olanzapine and lithium therapy
generally has been well tolerated in controlled clinical studies, rare cases of apparent
lithium toxicity and adverse extrapyramidal effects, including oculogyric crisis, have
been reported in patients receiving these drugs concurrently; the mechanism(s) for this
potential drug interaction remains to be established. The manufacturer of olanzapine
states that lithium dosage adjustment is not necessary during concurrent olanzapine
administration.
Valproic Acid

In vitro studies using human liver microsomes indicated that olanzapine has little
potential to inhibit the major metabolic pathway (glucuronidation) of valproic acid.
In addition, valproic acid has little potential effect on the metabolism of olanzapine
in vitro. In a pharmacokinetic study, olanzapine administration (10 mg daily for 2
weeks) did not affect the steady-state plasma concentrations of valproic acid. However,
substantially decreased plasma olanzapine concentrations have been reported in several
patients following initiation of valproate in patients already receiving olanzapine; it was

suggested that induction of the hepatic enzymes responsible for olanzapine’s metabolism
by valproate may have been responsible for these findings. Further studies are needed to
determine whether a pharmacokinetic interaction exists between olanzapine and valproic
acid since these drugs are frequently used in combination in clinical practice. The
manufacturer of olanzapine currently states that routine dosage adjustment of valproic
acid is not necessary during concurrent olanzapine administration.
Alcohol

In a pharmacokinetic study, concomitant administration of a single dose of alcohol
did not substantially alter the steady-state pharmacokinetics of olanzapine (given in
dosages of up to 10 mg daily). However, the manufacturer states that concomitant use
of olanzapine with alcohol could potentiate the orthostatic hypotension associated with
olanzapine and that alcohol should be avoided during olanzapine therapy.
■ Hypotensive Agents

Olanzapine therapy potentially may enhance the effects of certain hypotensive
agents during concurrent use. In addition, the administration of dopamine, epinephrine,
and/or other sympathomimetic agents with β-agonist activity should be avoided in
the treatment of olanzapine-induced hypotension, since such stimulation may worsen
hypotension in the presence of olanzapine-induced α-blockade. (See Acute Toxicity:
Treatment.)
■ Antacids or Cimetidine

In pharmacokinetic studies, single doses of cimetidine (800 mg) or aluminum-
and magnesium-containing antacids (30 mL) did not substantially affect the oral
bioavailability of a single, 7.5-mg dose of olanzapine.
■ Activated Charcoal

Concurrent administration of activated charcoal (1 g) reduced peak plasma
concentrations and the AUC of a single, 7.5-mg dose of olanzapine by approximately
60%. Since peak plasma concentrations are not usually obtained until about 6 hours after
oral administration, activated charcoal may be useful in the management of olanzapine
intoxication. (See Acute Toxicity: Treatment.)
■ Smoking

The manufacturer states that the clearance of olanzapine in smokers is approximately
40% higher than in nonsmokers. Therefore, plasma olanzapine concentrations generally
are lower in smokers than in nonsmokers receiving the drug. Adverse extrapyramidal
effects have been reported in one olanzapine-treated patient after a reduction in
cigarette smoking, while worsened delusions, hostility, and aggressive behavior have
been reported in another olanzapine-treated patient following a marked increase in
smoking (i.e., an increase from 12 up to 80 cigarettes per day). Although the precise
mechanism(s) for this interaction has not been clearly established, it has been suggested
that induction of the CYP isoenzymes, particularly 1A2, by smoke constituents may be
responsible at least in part for the reduced plasma olanzapine concentrations observed in
smokers compared with nonsmokers.

Although the manufacturer states that routine dosage adjustment is not
recommended in patients who smoke while receiving olanzapine, some clinicians
recommend that patients treated with olanzapine should be monitored with regard to
their smoking consumption and that dosage adjustment be considered in patients who
have reduced or increased their smoking and/or who are not responding adequately or
who are experiencing dose-related adverse reactions to the drug. In addition, monitoring
of plasma olanzapine concentrations may be helpful in patients who smoke and have
other factors associated with substantial alterations in metabolism of olanzapine (e.g.,
geriatric patients, women, concurrent fluvoxamine administration).
■ Other Drugs

Multiple doses of olanzapine did not substantially alter the pharmacokinetics of
theophylline or its metabolites.

Multiple doses of olanzapine did not substantially affect the pharmacokinetics of
biperiden.

Acute Toxicity
■ Pathogenesis

The acute lethal dose of olanzapine in humans remains to be established. However,
the toxic and lethal doses of olanzapine and other atypical antipsychotic agents appear
to be highly variable and depend on concurrent administration of other drugs or toxic
substances, patient age and habituation, and the time from exposure until treatment
is initiated; pediatric and/or nonhabituated patients appear to be more sensitive to the
toxic effects of these drugs. During premarketing clinical trials involving more than
3100 patients and/or healthy individuals, accidental or intentional acute overdosage
of olanzapine was identified in 67 patients. In one adult patient who took 300 mg of
the drug, the only symptoms reported were drowsiness and slurred speech. In a limited
number of patients who were evaluated in hospitals following olanzapine overdosage,
no adverse changes in laboratory values or ECG findings were observed. In addition,
vital signs usually were within normal limits following these overdosages.

Fatalities have been reported following overdosage of olanzapine alone. In one of
these deaths, the amount of olanzapine acutely ingested was possibly as low as 450
mg, while it was estimated to be up to 600 mg in another case; however, in 2 other
cases, patients reportedly survived acute ingestions of 1.1 and 1.5 g. The cases of
olanzapine intoxication reported to date suggest that overdosages of less than 200 mg of
the drug alone in adults generally result in moderate and self-limiting toxicity; however,
olanzapine overdosages exceeding 200 mg and/or when taken in combination withExhibit D.32, page 12
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other psychoactive agents or alcohol often were associated with more severe toxicity,
including profound CNS depression, mental status changes, and miotic pupils.
■ Manifestations

In postmarketing reports of overdosages with olanzapine alone, manifestations have
been reported in the majority of cases. Following acute overdosage of olanzapine or
other atypical antipsychotic agents, toxic effects usually begin within 1–2 hours and
maximal toxic effects usually are seen 4–6 hours following acute ingestion. In general,
overdosage of olanzapine may be expected to produce effects that are extensions of its
pharmacologic and adverse effects. The most commonly reported manifestations of
olanzapine overdosage and those that have occurred in 10% or more of symptomatic
patients following postmarketing overdosage reports of olanzapine alone are agitation
and/or aggressiveness, dysarthria, tachycardia, anticholinergic syndrome, miosis,
various extrapyramidal symptoms, jerking and myoclonus, hypersalivation, and reduced
level of consciousness ranging in severity from sedation to coma. Less commonly
reported but potentially medically serious events included aspiration, cardiopulmonary
arrest, cardiac arrhythmias (e.g., supraventricular tachycardia), delirium, possible
neuroleptic malignant syndrome, respiratory depression and/or arrest, convulsions,
hypertension, and hypotension (including orthostatic hypotension); one patient
experienced sinus pause with spontaneous resumption of normal rhythm.

In some cases of acute olanzapine intoxication, rapid fluctuation in mental status
(i.e., between sedation and agitation or agitation despite sedation) has been reported.
In addition, olanzapine overdosage may resemble opiate overdosage because CNS
depression and miosis sometimes are observed. Increased creatine kinase (CK, creatine
phosphokinase, CPK) concentrations also have occurred following acute olanzapine
overdosage. Cardiac arrhythmias, persistent choreoathetosis, nonconvulsive status
epilepticus, hypersalivation, and coma occurred in an adult following an intentional
ingestion estimated to be 750 mg of olanzapine; both coma and choreoathetosis
persisted until the patient’s death 8 weeks later.

The toxic effects of olanzapine and other atypical antipsychotic agents in children
appear to be similar to those seen in adults. In young children, marked CNS depression
and anticholinergic delirium have occurred following ingestion of 7.5–15 mg of
olanzapine (equivalent to 0.5–1 mg/kg). In an adolescent who ingested 275 mg of
olanzapine and had an extremely high serum olanzapine concentration (1503 ng/mL),
somnolence, agitation, and extrapyramidal symptoms developed initially, but the
patient recovered without complications. A 400-mg olanzapine overdosage in another
adolescent reportedly produced severe respiratory depression requiring intubation
and mechanical ventilation; the patient recovered after 3 days. In addition, polyuria
and other signs suggesting possible diabetes insipidus, including hypo-osmolar urine,
normo-osmolar plasma, and increased serum sodium concentrations, have been
reported in one adolescent following an overdosage of olanzapine and prazepam (a
benzodiazepine; not commercially available in the US).
■ Treatment

Management of olanzapine overdosage generally involves symptomatic and
supportive care, including continuous cardiovascular and respiratory monitoring and
ensuring IV access. Cardiovascular monitoring should be initiated immediately and
should include continuous ECG monitoring to detect possible arrhythmias. There is no
specific antidote for olanzapine intoxication. In managing olanzapine overdosage, the
clinician should consider the possibility of multiple drug intoxication.

The manufacturer and many clinicians recommend establishing and maintaining
an airway and ensuring adequate ventilation and oxygenation, which may include
intubation. Gastric lavage (following intubation, if the patient is unconscious) and/or
activated charcoal, which may be used with sorbitol, should be considered. (See Drug
Interactions: Activated Charcoal.) The possibility that obtundation, seizures, or dystonic
reaction of the head and neck following olanzapine overdosage may create a risk of
aspiration with induction of emesis should be considered.

Hypotension and circulatory collapse, if present, should be treated with appropriate
measures, such as Trendelenburg’s position, IV fluids, and/or sympathomimetic agents
(e.g., norepinephrine, phenylephrine). However, dopamine, epinephrine, and/or other
sympathomimetic agents with β-adrenergic agonist activity should be avoided, since
such stimulation may worsen hypotension in the presence of olanzapine-induced α-
adrenergic blockade. Tachycardia associated with olanzapine intoxication usually
does not require specific therapy. Atrial and ventricular arrhythmias and conduction
disturbances should be treated with appropriate measures; sodium bicarbonate may
be helpful if QRS interval prolongation is present. Seizures following olanzapine
overdosage may be treated initially with a benzodiazepine followed by barbiturates, if
necessary. Acute extrapyramidal reactions should be treated with anticholinergic agents
(e.g., diphenhydramine, benztropine).

Physostigmine salicylate or benzodiazepine therapy may be useful in the
management of severe agitation and delirium in patients with severe anticholinergic
toxicity and a narrow QRS complex on their ECG. Physostigmine has been used
successfully in the treatment of anticholinergic toxicity associated with overdosages of
olanzapine or clozapine, another atypical antipsychotic agent. However, experience with
physostigmine in the management of atypical antipsychotic overdosage is limited, and
some clinicians recommend that the drug be used only by experienced clinicians and in
cases in which the potential therapeutic benefit outweighs the potential risks.

Resolution of toxic effects following atypical antipsychotic intoxication generally
occurs within 12–48 hours following acute overdosage, although it has taken up to 6
days. Patients should remain under close medical supervision and monitoring until fully
recovered.

Hemodialysis has not been shown to be useful for enhancing elimination of
olanzapine in acute overdosage. Clinical experience with other enhanced elimination
techniques, including multiple-dose activated charcoal, hemoperfusion, forced diuresis,
and urinary alkalinization, is lacking; however, these treatments also are unlikely to
be beneficial following olanzapine overdosage because of the drug’s large volume of
distribution and extensive protein binding.

Chronic Toxicity
In animal studies prospectively designed to assess abuse and dependence potential,

olanzapine was shown to produce acute CNS depressive effects but little or no potential
for abuse or physical dependence in rats administered oral doses up to 15 times the
maximum recommended human daily oral dosage (20 mg) and rhesus monkeys
administered oral doses up to 8 times the maximum recommended human daily oral
dosage on a mg/m2 basis. Olanzapine has not been systematically evaluated in humans
to date for its potential for abuse, tolerance, or physical dependence. While clinical
trials did not reveal any tendency for drug-seeking behavior, these observations were
not systematic, and it is not possible to predict on the basis of this limited experience
the extent to which a CNS-active drug will be misused, diverted, and/or abused once
marketed. Consequently, patients should be evaluated carefully for a history of drug
abuse, and such patients should be observed closely for signs of misuse or abuse of
olanzapine (e.g., development of tolerance, increases in dose, drug-seeking behavior).

Pharmacology
Olanzapine is a thienobenzodiazepine-derivative antipsychotic agent. The drug

shares some of the pharmacologic actions of other antipsychotic agents and has been
described as an atypical or second-generation antipsychotic agent. Like other atypical or
second-generation antipsychotics (e.g., aripiprazole, clozapine, quetiapine, risperidone,
ziprasidone), olanzapine produces minimal adverse extrapyramidal effects, is unlikely
to cause tardive dyskinesia with chronic treatment, and is effective in the treatment of
positive, negative, and depressive manifestations of schizophrenia.
■ Nervous System Effects

The exact mechanism of antipsychotic action of olanzapine and other atypical
antipsychotic agents has not been fully elucidated but appears to be more complex
than that of conventional, first-generation antipsychotic agents and may involve central
antagonism at serotonin type 2 (5-hydroxytryptamine [5-HT2A, 5-HT2C]), type 3 (5-
HT3), and type 6 (5-HT6) and dopamine receptors.

The exact mechanism(s) of antimanic action of olanzapine is not fully known.
However, it has been suggested that the ability of olanzapine to block and downregulate
5-HT2A receptors may play a role in its antimanic activity. In addition, olanzapine’s
mood-stabilizing action may be caused at least in part by antagonism of D2 receptors.
Further studies are needed to more clearly elucidate the potential mechanism(s) of the
drug’s antimanic activity.

Although not clearly established, the efficacy of IM olanzapine in the treatment of
acute agitation appears to be due at least in part to its distinct calming effects rather than
solely to nonspecific sedation.
Antidopaminergic Effects

The therapeutic effects of antipsychotic drugs are thought to be mediated by
dopaminergic blockade in the mesolimbic and mesocortical areas of the CNS, while
antidopaminergic effects in the neostriatum appear to be associated with extrapyramidal
effects. The relatively low incidence of extrapyramidal effects associated with
olanzapine therapy suggests that the drug is more active in the mesolimbic than the
neostriatal dopaminergic system.

Several (at least 5) different types or subtypes of dopamine receptors have been
identified in animals or humans. The relative densities of these receptors and their
distribution and function vary for different neuroanatomical regions, and olanzapine’s
effects may be secondary to regionally specific receptor interactions and/or other
effects on dopaminergic neurons. Current evidence suggests that the clinical potency
and antipsychotic efficacy of both typical and atypical antipsychotic drugs generally
are related at least in part to their affinity for and blockade of central dopamine D2
receptors. Some studies suggest that clinically effective dosages of most antipsychotic
agents result in occupation of between 60 and 80% of central dopamine D2 receptors.
However, antagonism at D2 receptors does not appear to account fully for the
antipsychotic effects of olanzapine. In vivo and in vitro studies have demonstrated
that olanzapine is a comparatively weak antagonist at D2 receptors. Although their
role in eliciting the pharmacologic effects of antipsychotic agents remains to be fully
elucidated, dopamine D3, D4, and D5 receptors also have been identified. Olanzapine
may have a higher affinity for D4 receptors than for D2 or D3 receptors. Ki values of
olanzapine for dopamine D1-4 receptors range from 11–31 nM.

Atypical antipsychotic agents generally have demonstrated relatively loose binding
to dopamine D2 receptors. Compared with typical antipsychotic agents, atypical
antipsychotics appear to have faster dissociation rates from and lower affinity for
dopamine D2 receptors, which may result in fewer adverse extrapyramidal effects and
less risk of elevated prolactin concentrations; however, further studies are needed to
confirm these initial findings.
Serotonergic Effects
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It has been suggested that schizophrenia may involve a dysregulation of
serotonin- and/or dopamine-mediated neurotransmission, and olanzapine may at
least partially restore a normal balance of neurotransmitter function, possibly through
serotonergic modulation of dopaminergic tone. Olanzapine blocks serotonin type 2 (5-
hydroxytryptamine [5-HT2A and 5-HT2C; Ki of 4 and 11 nM, respectively]), type 3 (5-
HT3; Ki of 57 nM), and type 6 (5-HT6; Ki of 5 nM) receptors.
Anticholinergic Effects

Olanzapine blocks muscarinic cholinergic receptors and has demonstrated moderate
affinity for all 5 muscarinic receptor subtypes (Ki values for M1-5 were 73, 96, 132,
32, and 48 nM, respectively). Anticholinergic activity in antipsychotic agents may
contribute to certain adverse anticholinergic events associated with these drugs but also
may help reduce the risk of adverse extrapyramidal reactions.
Effects on Other Central Neurotransmitters

Antagonism at receptors other than dopamine and 5-HT2 receptors may produce
some of the therapeutic and adverse effects associated with olanzapine. Olanzapine
exhibits α1-adrenergic blocking activity (Ki of 19 nM), which may explain the
occasional orthostatic hypotension associated with the drug. In addition, olanzapine
blocks histamine H1 receptors (Ki of 7 nM), which may explain the sedative effects
associated with the drug; affinity for H2 and H3 receptors appears to be low.

Olanzapine demonstrated weak binding affinity (Ki exceeding 10 µM) for β-
adrenergic, γ-aminobutyric acid (GABA), and benzodiazepine receptors; the drug also
has little or no affinity for opiate receptors.
Neurophysiologic Effects

In vivo electrophysiologic studies demonstrate different sensitivities of various brain
areas to antipsychotic-mediated postsynaptic receptor blockade. While conventional
antipsychotics generally reduce spontaneous firing activity in both the mesolimbic
(A10) and nigrostriatal regions (A9), chronic administration of atypical antipsychotics
generally reduces the number of spontaneously active dopaminergic neurons in the
mesolimbic region but not in the nigrostriatal region. Although not clearly established,
it has been suggested that the ability to decrease A10 but not A9 neurons is associated
clinically with a low potential to cause adverse extrapyramidal reactions and tardive
dyskinesia. Olanzapine has demonstrated such mesolimbic selectivity in the in vivo
studies conducted to date.
Cognitive Effects in Humans

Clinical experience suggests that second-generation antipsychotics, including
olanzapine, improve cognition in patients with schizophrenia and that there may be
differences between these drugs in their effects on neurocognitive functioning. In an
initial clinical trial evaluating the short-term effects of atypical antipsychotic agents on
cognitive function, olanzapine-treated schizophrenic patients demonstrated improved
learning and memory, verbal fluency, and executive function. In a controlled clinical
trial evaluating the neurocognitive effects of olanzapine, clozapine, risperidone,
and haloperidol in patients with treatment-resistant schizophrenia or schizoaffective
disorder, global neurocognitive function improved with olanzapine and risperidone
treatment, and these improvements were found to be superior to those seen with
haloperidol. Patients treated with olanzapine exhibited improvement in the general
and attention domains but not more than that observed with the other antipsychotic
agents. In another controlled trial, patients with schizophrenia receiving long-term (1
year) therapy with olanzapine demonstrated improved results on a general cognition
index compared with those receiving haloperidol and risperidone. Neurocognition also
improved in olanzapine- and risperidone-treated schizophrenic and schizoaffective
patients receiving the drug for 1 year in another controlled study; improvements in
executive function, learning and memory, processing speed, attention and vigilance,
verbal working memory, and motor function were reported. The clinical relevance of
these cognitive findings in the management of schizophrenia remains to be determined
and requires further study.
EEG Effects

Olanzapine may cause EEG changes. In one study, olanzapine-induced EEG
slowing to a lesser extent than clozapine in patients with schizophrenia and did not
appear to substantially alter epileptiform activity in most of the patients studied; further
studies are needed to determine whether olanzapine can affect the seizure threshold.
Similarly, a comparative study found that epileptiform activity did not increase during
olanzapine therapy; however, EEG slowing and other nonspecific EEG changes did
occur more frequently in olanzapine-treated patients than in those receiving certain
other antipsychotic agents. In another study that was retrospective in design, EEG
changes occurred more frequently in patients receiving olanzapine or clozapine than
in those receiving typical antipsychotic agents, quetiapine, or risperidone. In a study in
patients with schizophrenia, olanzapine therapy was associated with increased rates of
slow waves, sharp waves, and paroxysmal slow wave discharges on EEG recordings in
the patients evaluated; however, spike- and sharp-slow-wave complexes that indicate
seizure risk were not observed in this study.

Seizures have been reported rarely (0.9% in premarketing clinical trials) in
olanzapine-treated patients but confounding factors were present in most of these
cases. Further studies and postmarketing surveillance are needed to determine whether
olanzapine can affect the seizure threshold and to evaluate the clinical relevance of the
observed EEG findings in patients receiving the drug.
Effects on Sleep

The available evidence suggests that atypical antipsychotics, including olanzapine,
clozapine, and risperidone, substantially increase total sleep time and stage 2 sleep;
both olanzapine and risperidone also have been shown to enhance slow-wave sleep.
Olanzapine’s beneficial effects on sleep quality are thought to be mediated principally
via type 2 serotonergic (5-HT2) receptors.

In a controlled study, administration of single evening doses of olanzapine (5 or 10
mg orally) in healthy individuals significantly increased slow-wave sleep in a dose-
related manner; sleep continuity measures and subjective sleep quality also increased
significantly. Single 10-mg doses of the drug also suppressed rapid eye movement
(REM) sleep and increased REM sleep latency in this study. In another study in healthy
males and females, single 10-mg oral doses of olanzapine also were found to increase
slow-wave sleep but preserved the normal structure of sleep; these effects were more
prominent in females than in males.

During subchronic administration of olanzapine (15–20 mg) in patients with
schizophrenia with predominantly negative symptoms in an uncontrolled study,
parameters of sleep efficiency improved and delta sleep and REM sleep increased.
Acute olanzapine administration (10 mg orally) in schizophrenic patients improved
sleep continuity variables and total sleep time in another study; the principal changes
observed in sleep architecture were a reduction in stage 1 sleep, a significant
enhancement in stage 2 and delta sleep, and an increase in REM density. In a study
comparing the effect of aging on the improvement of subjective sleep quality in patients
with schizophrenia receiving atypical antipsychotic agents, including olanzapine, the
proportion of patients experiencing improved subjective sleep quality was significantly
higher in geriatric patients than in middle-aged patients.
■ Neuroendocrine Effects

In contrast to conventional (first-generation) antipsychotic agents and similar to
many other atypical antipsychotic agents, olanzapine therapy in usual dosages generally
produces relatively modest and transient elevations in serum prolactin concentrations in
humans. This prolactin-elevating effect appears to be mediated by dopamine blockade.
The effect of atypical antipsychotic agents on prolactin generally appears to be transient,
possibly because the drugs appear to dissociate from dopamine receptors more rapidly
than conventional antipsychotic agents.

Pharmacokinetics
■ Absorption

Olanzapine is well absorbed following oral administration. However, because of
extensive first-pass metabolism, only about 60% of an orally administered dose reaches
systemic circulation unchanged. Olanzapine exhibits linear and dose-proportional
pharmacokinetics when given orally within the clinical dosage range. Food does not
appear to affect the rate or the extent of GI absorption of the drug. The relative oral
bioavailability of olanzapine has been shown to be equivalent following administration
of the conventional and orally disintegrating tablets of the drug. When olanzapine
and fluoxetine hydrochloride are administered as the fixed-combination oral capsules,
the pharmacokinetic characteristics of the drugs are expected to resemble those of
the individual components; olanzapine pharmacokinetics are slightly altered when
administered with fluoxetine, but the effects were not deemed to be clinically important.
(See Selective Serotonin-reuptake Inhibitors under Drug Interactions: Drugs Affecting
Hepatic Microsomal Enzymes.)

Following oral administration, peak plasma olanzapine concentrations occur in
approximately 6 hours (range: 5–8 hours). Steady-state plasma concentrations of
olanzapine are achieved after approximately 7 days of continuous dosing and are
approximately twice those observed following single-dose administration.

Following IM administration, olanzapine is rapidly absorbed with peak plasma
olanzapine concentrations occurring within 15–45 minutes. In one pharmacokinetic
study performed in healthy individuals, a single 5-mg IM dose of olanzapine produced
peak plasma concentrations that were an average of fivefold higher than the peak plasma
concentrations produced following a single 5-mg oral dose of the drug. In this study, the
areas under the plasma concentration-time curve (AUCs) achieved following IM and
oral administration of the same dose of the drug were similar. Olanzapine exhibits linear
pharmacokinetics when given IM within the clinical dosage range. Preliminary evidence
suggests that the onset of antipsychotic action following IM administration of the drug is
evident within 24 hours but may be observed as early as 2 hours after IM administration.

Plasma olanzapine concentrations may vary between individuals according to
gender, smoking status, and age. There is limited evidence that gender may affect
plasma olanzapine concentrations, with concentrations being somewhat higher, perhaps
by as much as 30–40%, in females compared with males. Plasma concentrations of
olanzapine also may be increased in geriatric individuals compared with younger
individuals, possibly as a result of age-related decreases in hepatic elimination of the
drug. Data from one limited study in children and adolescents 10–18 years of age with
schizophrenia found that plasma olanzapine concentrations among adolescents were
within the range reported in nonsmoking adult patients with schizophrenia. In vivo
studies have shown that exposures to olanzapine are similar among Japanese, Chinese,
and Caucasian individuals, particularly after normalization for body weight differences.

The therapeutic range for plasma olanzapine concentrations and the relationship of
plasma concentration to clinical response and toxicity have not been clearly established;
however, acutely ill schizophrenic patients with 24-hour post-dose plasma olanzapine
concentrations of 9.3 ng/mL or higher in one study or 12-hour post-dose concentrations
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of 23.2 ng/mL or higher in another study appeared to have a better clinical response to
therapy than patients with lower plasma concentrations.
■ Distribution

Distribution of olanzapine, a highly lipophilic drug, into human body tissues is
extensive.

The manufacturer states that the volume of distribution of olanzapine has been
reported to be approximately 1000 L. In pharmacokinetic studies in healthy individuals,
the apparent volume of distribution of the drug averaged 1150 L and ranged from 660
to 1790 L for the fifth to 95th percentiles. Olanzapine is 93% bound to plasma proteins
over the concentration range of 7–1100 ng/mL, principally to albumin and α1-acid
glycoprotein.

Olanzapine and its glucuronide metabolite have been shown to cross the placenta in
humans. Placental transfer of olanzapine also has been shown to occur in rat pups.

Olanzapine is distributed into milk. The manufacturer states that in a study in
lactating, healthy women, the average infant dose of olanzapine at steady-state was
estimated to be approximately 1.8% of the maternal olanzapine dose. In a separate study
that evaluated the extent of infant exposure to olanzapine in 7 breastfeeding women who
had been receiving 5–20 mg of olanzapine daily for periods ranging from 19–395 days,
median and maximum relative infant doses of 1 and 1.2%, respectively, were observed.
Olanzapine was not detected in the plasma of the breastfed infants, and adverse effects
possibly related to olanzapine exposure were not reported in the infants in this study.
In addition, peak milk concentrations were achieved a median of 5.2 hours later than
the corresponding maximal maternal plasma concentrations. In a case report, a relative
infant dose of approximately 4% was estimated in one woman after 4 and 10 days
(estimated to be at steady state) of olanzapine therapy at a dosage of 20 mg daily based
on measurements of drug concentration in serum and in expressed breast milk. (See
Cautions: Pregnancy, Fertility, and Lactation.)
■ Elimination

Although the exact metabolic fate has not been clearly established, it appears that
olanzapine is extensively metabolized. Following a single oral dose of radiolabeled
olanzapine, 7% of the dose was recovered in urine as unchanged drug. Approximately
57 and 30% of the dose was recovered in the urine and feces, respectively. In plasma,
olanzapine accounted for only 12% of the AUC for total radioactivity, suggesting
substantial exposure to metabolites. After multiple doses of olanzapine, the principal
circulating metabolites are the 10-N-glucoronide, which is present at steady state at 44%
of the plasma concentration of the parent drug, and 4′-N-desmethyl olanzapine, which is
present at steady state at 31% of the plasma concentration of olanzapine. Both of these
metabolites lack pharmacologic activity at the concentrations observed.

Direct glucuronidation and cytochrome P-450 (CYP)-mediated oxidation are
the principal pathways for olanzapine metabolism. In vitro studies suggest that the
CYP isoenzymes 1A2 and 2D6 and the flavin-containing monooxygenase system are
involved in the oxidation of olanzapine. However, CYP2D6-mediated oxidation appears
to be a minor metabolic pathway for olanzapine in vivo since the clearance of the drug is
not reduced in individuals deficient in this enzyme.

Following oral administration, olanzapine has an elimination half-life ranging from
21 to 54 hours for the fifth to 95th percentiles of individual values with a mean of 30
hours. Following IM administration, the half-life and metabolic profile of olanzapine
were similar to those observed with oral administration. The apparent plasma clearance
of olanzapine ranges from 12 to 47 L/hr (mean: 25 L/hour).

The clearance of olanzapine in smokers is approximately 40% higher than in
nonsmokers. (See Drug Interactions: Smoking.)

The clearance of olanzapine in females may be reduced by approximately 30%
compared with males.

In a single-dose pharmacokinetic study, the elimination half-life of olanzapine
was 1.5 times longer in healthy geriatric individuals 65 years of age or older than in
healthy younger adults. (See Dosage and Administration: Dosage and see also Cautions:
Geriatric Precautions.)

In one pharmacokinetic study conducted in a limited number of children and
adolescents 10–18 years of age with schizophrenia who were treated with oral
olanzapine, the apparent plasma clearance at steady-state averaged 9.6 L/hr, which
was approximately half of the clearance values reported in adult studies but similar
to clearance values reported in nonsmoking male and female schizophrenic patients.
The elimination half-life averaged 37.2 hours in this same study. (See Dosage and
Administration: Dosage and see also Cautions: Pediatric Precautions.)

The combined effects of age, smoking, and gender could result in substantial
pharmacokinetic differences in populations. The clearance in younger, smoking adult
male patients may be 3 times higher than that in geriatric, nonsmoking females. Dosage
adjustment may be necessary in patients who exhibit a combination of factors that may
result in slower metabolism of olanzapine. (See Dosage and Administration: Dosage.)

Because olanzapine is extensively metabolized before excretion and only 7% of the
drug is excreted unchanged, renal impairment alone is unlikely to substantially alter the
pharmacokinetics of olanzapine. The pharmacokinetics of olanzapine were similar in
patients with severe renal impairment and healthy individuals, suggesting that dosage
adjustment based upon the degree of renal impairment is not necessary. The effect of
renal impairment on the elimination of olanzapine’s metabolites has not been evaluated
to date.

Although the presence of hepatic impairment would be expected to reduce the
clearance of olanzapine, a pharmacokinetic study evaluating the effect of impaired

hepatic function in individuals with clinically important cirrhosis (Childs Pugh
Classification A and B) revealed little effect on the pharmacokinetics of olanzapine.

Olanzapine is not appreciably removed by hemodialysis, probably due to its
large volume of distribution and extensive protein binding. Clinical experience with
other enhanced elimination techniques, including multiple-dose activated charcoal,
hemoperfusion, forced diuresis, and urinary alkalinization, is lacking; however, these
treatments are unlikely to be beneficial following olanzapine overdosage because of the
drug’s large volume of distribution and extensive protein binding.

Chemistry and Stability
■ Chemistry

Olanzapine is a thienobenzodiazepine-derivative antipsychotic agent. The drug is
structurally similar to clozapine.

Olanzapine occurs as a yellow crystalline solid that is practically insoluble in water.
Olanzapine for injection contains lactose monohydrate and tartaric acid;

hydrochloric acid and/or sodium hydroxide may have been added to adjust pH. When
olanzapine for injection is reconstituted as directed, the resulting solution should appear
clear and yellow.
■ Stability

Commercially available olanzapine conventional tablets, orally disintegrating tablets,
and olanzapine for IM injection should be stored at a controlled room temperature of
20–25°C but may be exposed to temperatures ranging from 15–30°C. Olanzapine orally
disintegrating tablets should be stored in their original sealed blister. The conventional
and orally disintegrating tablets should be protected from light and moisture and
olanzapine for injection should be protected from light and freezing.

Following reconstitution, olanzapine for injection may be stored at a controlled room
temperature of 20–25°C for up to 1 hour if necessary, but immediate use is preferred.
Lorazepam injection should not be used to reconstitute olanzapine for injection since
this delays reconstitution time.

Olanzapine orally disintegrating tablets contain aspartame (e.g., NutraSweet®). (See
Individuals with Phenylketonuria, under Cautions: Precautions and Contraindications.)

Olanzapine for IM injection should not be combined with diazepam injection in
a syringe because precipitation occurs when these drugs are mixed. Olanzapine for
injection should not be combined in a syringe with haloperidol injection because the
resulting pH has been shown to degrade olanzapine over time. Specialized references
should be consulted for additional specific compatibility information.

Preparations
Excipients in commercially available drug preparations may have clinically

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

Olanzapine
Oral
Tablets, film-coated

2.5 mg

Zyprexa®, Lilly

5 mg

Zyprexa®, Lilly

7.5 mg

Zyprexa®, Lilly

10 mg

Zyprexa®, Lilly

15 mg

Zyprexa®, Lilly

20 mg

Zyprexa®, Lilly
Tablets, orally disintegrating

5 mg

Zyprexa® Zydis®, Lilly

10 mg

Zyprexa® Zydis®, Lilly

15 mg

Zyprexa® Zydis®, Lilly

20 mg

Zyprexa® Zydis®, Lilly
Parenteral
For injection Exhibit D.32, page 15
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Olanzapine

10 mg

Zyprexa® IntraMuscular, Lilly

Olanzapine Combinations
Oral
Capsules

6 mg with Fluoxetine
Hydrochloride 25 mg (of
fluoxetine)

Symbyax®, Lilly

6 mg with Fluoxetine
Hydrochloride 50 mg (of
fluoxetine)

Symbyax®, Lilly

12 mg with Fluoxetine
Hydrochloride 25 mg (of
fluoxetine)

Symbyax®, Lilly

12 mg with Fluoxetine
Hydrochloride 50 mg (of
fluoxetine)

Symbyax®, Lilly

Selected Revisions February 2010, © Copyright, June 1997, American Society of Health-System Pharmacists, Inc.
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