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Paraxetine

Preparations

Excipicnis in commercially available drug. preparations may have clinically
imponan! effects in soine individuuls; consull specific product labeling for details.

Paroxetine Hydrochloride

Oral
Suspension 10 mg (of paroxeline} per 5 Paxlle, GlaxoSmilhKline
mL
Tablets, 12.5 mg (ol paroxeline) Paxil CR*, GlaxoSmithKline
extanded-
release, flim-
coated
25 my (of paroxeline} Paxil CR*, GlaxoSmithKling
37.5 mg |ol paroxeting) Paxil CR®, GlaxoSmithKline
Tablets, film- 10 mg (of paroxeline)” Paraxetlne Hydrochloride Film-
coated coated Tablels

Paxll (stored), GIaxoSmIthKIlne

Paroxetine Hydrochlorlde Flim-
coated Tablels

Paxil” (scored), GlaxoSmithKline

Paroxetine Hydrochloride Fllm-
coated Tablets

Paxll*, GlaxoSmithKline

Paroxetine Hydrochloride Flim-
coated Tablels

Paxil*, GlaxoSmilhKline

20 mg {ol paroxeting)’

30 mg {of paraxeline)*

40 mg {ol paroxetine)*

*avtilnble from ane ar mnre manufucterer, distilutor, amior repackaper by genenc (nonproprielary) name
I

Paroxetine Mesylate

Oral

Tableta, flim-
coated

10 mg (ol paroxeline) Pexeva®, JDS Pharraceulicals

Pexeva® (scored), JDOS
Pharmaceulicals

Pexeva®, JOS Phamaceulicals
Pexeva®, JDS Pharmaceulicals

20 mg (of paroxeling)

30 mg (ol paroxelineg}
40 mg {ol paroxatine)

1Use i3 nest currenily included in the labeling appraved by the US Faod amd Drug Administralian

Selected Revisions Decemtror 2000,
Plurmacists, ne

£ Capyright, June 19910, Amerean Secivey af Health-System

Sertraline Hydrochioride

B Secriraline, o selective serolonin-reuptake inhihitor (SSRI), is an untide-
pressant agent.

Uses

m Major Depressive Disorder  Senmline is used in the treamment of
major depressive disorder. A major depressive episode implies a prominent and
relurively persistent depressed or dysphoric mood thut usunlly interferes with
daily functioning (nearly every doy for ot least 2 weeks). According 10 DSM-
IV criteria, u major depressive episode includes al least § of the following 9
symploms (with at least one of the symptoins heing either depressed mood or
loss of imerest or pleasure): depressed mood most of the day as indicated by
subjective report (e.p., leels sad or emply) or ebservation made by others;
morkedly diminished interest or pleasure in all, or almost all, activities most
of'the day; significdnt weigltt loss (when not dieting) or weight gain {e.g., a
change of more Lhan 5% of body weight in a month}, or decrense or increase
in-uppetite; insomnia or hypersomniy; psychomolor agitation or retardation
{observable by others, not merely subjective feelings of restlessness or being
slowed down): fatigue or loss of energy: feelings of worthlessness or excessive
or inappropriate guilt (not merely self-reproach or guilt about being sick); di--
minished ability 10 thiok or concentrale or indecisiveness (either by subjective
account or as observed by others). and recurrent thoughis of death, recurrent
suicidal ideation withoul a specific plan, or a suicide allempt of specific plan
for committing suicide.

Treatment of major lepressive disorder penerally consists ol un acute phase
{lo induce reinission), a conlinuation phase (lo preserve remission), and a main-
tenunce phase (to prevent recurrence). Various interventions {(e.g., psychother-
apy, antidepressunt drug therapy, electroconvulsive therapy, [ECT]) are used
alene or in combination to treal major depressive episodes. Treatment should
be individualized and the most appropriate sirategy for a particular patient is
determined by clinteal factors such as severity of depression (e.g.. mild, mod-
erale, severe), presence or absence of certain psychialrie features (e.p., suicide
risk. catatonia. psychotic or atypical features, alcohol or substance abuse or
dependence, panic or otlier anxiely disorder, cognilive dysfunction, dysthymia,
personaiily disorder, seasonal uffective disorder), and concurrent illness (e.g.,
asthma, cardiac disease, dementin, seizure disorder, plaucoma, hypertension).
Demographic and psychosocial factors as well as patient preference also are
ased to determine the most effective reatment strategy.
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While use of psychotherapy alone may be considered as an initial trestment
siralepy for patients with mild (0 moderate mojor depressive disorder (based
on palieni preference and presence of clinical features such as psychosocial
stressors), combined use of antidepressant drug therapy and psychalherapy may
be useful for inilinl reatment of patients with moderate o severe mojor de-
pressive disorder with psychosecial issues, interpersonal problems, or & co-
morbid axis [T disorder. 1n addition, combined use of antidepressant drug ther-
apy and psychotherapy may be beneficial in patients who have a history of
poor compliance -or only parttal respense 1o adequate trials of either antide-
pressant drug therapy-or psychotherapy alone.

Antidepressant deug therapy can be used alone for initial treatment of pa-
tients with mid major depressive disorder (if preferred by the putient) and
usually is indicated alone or in combination with psychotheropy for initial
treatment of patients with moderate 1o severe major depressive disorder {unless
ECT is planned).-ECT is not generally used for initial treatment of uncompli-
cuted major depression, but is recommended as first-line treulment For severe
major depressive disorder when it is coupled with.psycholic feulures, calatonic
stupor, severe suicidality, food refusalilending to nutritional compromise, of
other situations when a rapid antdepressant response is required. ECT also is
recommended for patients who have previously shown a positive response or
a preference for this reatment modality and can be considered for patients with
moderate or severe depression who have not responded 10 or cannot receive
antidepressant drug therapy. In certain situations involviog depressed patienis
unresponsive 1o ndequate irials of several individual anlidepressant agenis, ad-
junciive therapy with another agent (e.g., buspirone, lithium) or concomitant
use of a seeand anlidepressant agent (e.g.. bupropion) has been used; however,
such combination therapy is associuted with an increased risk of adverse re-
aclions, may require dosage adjustments, and (if not conjraindigmed) should
be underiken only after careful consideration of the relutive risks and benelfits.
(See Drug Interactions: Serotonergic Drugs, Drup Intemctions: Tricyelic and
Other Antidepressans, and Drug Interactions: Lithium.)

The efficacy of senraline for the acute treatment of major depression has
been cstablished by 2 placebo-controlled studies in adule outpatients who met
DSM-III criteria for major depression. o the first study of 8 weeks® duration,
sertraline was administered with flexible dosing in a range of 30-200 mg duity;
the mean dajly dosage for patients completing the ymdy was 145 mg daily. In
the sccond study of 6 weeks' durution, senraline was adminislered in fixed
doses of 50, 100, and 200 mg daily. Overall, these 2 studies demonsiraicd Lhat
seriraline was superior 1o placebo in improving scores on the Hamilton De-
pression Roting Scale and the Clinical Global Uinpression Severity and Im-
provement Scules. However, the second study was not readily interpretable
regarding whether there was a dose-response relauonthp ror the drug's effi-
cacy,

in a third study, depressed outpalicnts who had responded by the end of an
initial 8-week open treatment phase 1o sertraline 50-200 mg duily were ran-
domized 1o conlinue serraline in the same dosage range or plucebo: for 44
weeks in a double-blind manner. The mean daily dosage of sertrafine in those
who compleled this long-lerm study was 70 mg daily, and the relapse rate m
the sertraline-treated patients was substontially lower than in those who re-
ceived placebo.

An anulysis of these 3 cnnrro]lcd studies for p0551ble gender-related effects
on treatment outcome did not suggest any difference in eficocy based on the
gender of the patient.

While the optimum. duration of sertraline therapy has not been estublished,
many experts slate that acule depressive episodes require several months or
longer of sustained anudepressont therapy. [n addition, some clinicians rec-
ommend that long-lerm anudepressani theropy be considered in cenain patients
al risk for recurrence of depressive episodes (such ds those with Tighly recurrent
unipolar depression). The efficaey of senraline in mainlaining an uniidepressant
response for up to 1 year wilhoul increased toxicity has been demonstrated in
a cantrolled seding. The manufacturers stute that the usefulness of the drug in
patients receiving prolonged therapy should be reevalualed periodically. (See
Dosuge nnd Administration: Dosage.)

The manufacturers state that the drug’s antidepressanl cfficacy in h(‘.lhpl[.ﬂ
settings has not been adequalely studied 1o date.

As with certain other antidepressants, the possibility that senaline may
precipitate hyponianic or manic attacks'in patients with: bipolar or other major
affective disorder should be considered. Senriline is nor approved for use in
ireating bipolar depression in aduls,

Considerations in Choeosing an Anfidepressanf A vuriety of an-
lidepressant drugs is available for the treaimeni of major depressive disorder,
including selective serotonin-reuptake inhibitors {(SSRIs; e.p., ululopram es-
citalopram, flugxetine, paroxenne sertraline}, seleclive serolofin- and riorepi-
nephrine-reuptake inhibitors (SNRIs; e.g.. desveniafaxine, duloxe(lm.. venln-
faxine) , tricyclic antldeprcssams(eg amitriptyline, amoxapine, deslpramine,
doxepin, imipramine, nortriptyline, protriptyline, timipramine), nonoamine
oxidase {(MAQ) infiibitors (e.g., phenelzine, tmnyleypromine), and-other anti-
depressants (e.g.. bupropion, maprotiline, nefazodone, trazodone). Most clini-
cal studies have shown that the amidepressam effect of usual dosages of ser-
troline in padents with depression is grenter than tha of plocebo and
comparable 1o that of usual dosages of 1ricyclic antidepressants (e.g.. amitrp-
tyline), other SSRIs (e.p., fluoxetine), and other antidepressunts (¢.g., nefazo-
done). In geriatric patients with major depression, sertraline appears 1o be as
effectiverus amitriptyline. The onset of action of sertraline uppcur‘i 1o be com-
parable to that of (ricyclic antidepressants.

Exhibit D.31, page 1
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In generul, response rates in patienis with major depression are similar for
currently available antidepressants, and he choice of antidepressant agent for
a given patient depends. prineipally on other factors such as potential adverse
effects, salety or tolerability of these udverse effects in the individual patient,
psychiatric and medical history, patient or family history of response 1o specific
therapies, patient preference,. quantity and quality of available clinical dara,
cost, any relative acute overdose safely. No single antidepressant can be rece-
ommended as optimal [or all patienis because of subsianttial helerogeneity in
individual responses and in the nature, likelihood, and severity of adverse ef
fects. In addition, patients vary in the degree to whieh certain adverse effecis
and other inconveniences of drug therapy {e.g., cost, dielary restrictions) affect
their preferences.

In the large-scale Sequenced Trearment Altemnatives to Relieve Depression
(STAR*D) effectiveness trial, patients with major depressive disorder who did
not mspond 10 or could not tolerate therapy withrone SSRI (citalopram) were
randomized to switch 1o extended:release (“susinined-release™) bupropion, ser-
traline, -orextended-release venlafuxine as a second-step of treatment (level 2).
Rernission raies as assessed:by the 17-item Hamilton Rating Scale for Depres-
sion {HRSD-17) and the Quick Inventory of Depressive Symptomatology—
Sell Report (QIDS-SR-16) were approximately 21 and-26% for exiended-re-
lease bupropion, 18 and 27% for serimiine, and 25 and 25% for extended-
release venlafaxine therapy. respectively: response rates as assessed by the
QIDS-5R-16 were 26, 27, and 28% [or extended-relense bupropion, seriraline,
and extended-release venlafaxine therapy, respectivety. These results suggest
dhat alter ansuccessful initial trearment of dcprcssed patients with an SSRI,
approximately 25% of patients will achieve remission afier therapy is switched
Lo another antidepressant and that either another SSRI (e.g., sertrutine) or un
agent [tom another class (e.g;, bupropion, venlnlaxing) may be reasonable al-
lermative antidepressanis in patients nal responding o initinl SSRI therupy.

Patient Tolerunce Considerations,  Because of differences’in the adverse ef-
fect profile between SSRIS and tricyclic antidepressars, particularly lesk fre-
quent anticholinergic effects, cardiovascular effects, and weight gain witly
SSR1s, these drugs may be preferred in patients in whom such effects are not
toleraled or are of polential concern. The decreased incidence of anticholinergic
effects associated with sertraline and other SSR1s compared with wricyclic an-
tidepressants is a potential advantage, since such effects inay result in discon-
tinuance of the drug'early during thermpy in unusually scnsitive patients. In
addition, sorme anticholinesgic effects may become troublesomne during Iung-
term tricyclic antidepressant therapy (e.p., persistent dry’ mouth may resuli in
tooth decay). Although SSRIs share the same overall tolerabilily profile, certain
patients may tolerate one drug in this class bener than another! In an open
study, most patients whe had discontinued fluoxetine therapy because of ad-
verse effecis subsequenily tolerated sertruline iherapy. Antidepressants other
than SSRIs may be preferred in patients in whom cerlain adverse’ Gl efTects
{e.g., nausea, anorexia), nervous system effects (e.g., anxiety. nervousness,
insamnia), and/or weight loss are not (oleruted or are of concern, since such
effects appear (o occur more frequently with this class ol drugs.

Pediutric Consideratiuns. The clinical presentation of depression in chil-
dren and adolescents can differ from (hat in adulis and generully varies with
the age and developmental stages ol the child. Younger children may exhibit
behavioral problems such as social withdrawal, uggressive behavior, apathy,
sleep disruption, and weight loss: adolescents may present with somatic com-
plaints, self esteem problems, rebelliousness. poor perfosmance in school, or i
patlern of engaging in risky or agpressive behuvior.

Only limited data are available 10 dade from controlled clinical studies eval-
uating various antidepressant agents in children,and adolescents, and many of
these studies have methodologic limitations (e.g., nonrandomized or uncon-
wrolled, small sample size, shont duration, nonspecilic inclusion criteria). How-
ever, there is some evidence that the response to antidepressants in pediatric

patients may differ from that seen in adulls, and caution should be used in,

extrapoluting dota front udult.sludics when making treatment decisions for pe-
diatric patients. Results of several studies evaluating Iricyclic antidepressants
{e.g.. amilriptyline, desipmmine, imipramine, norriptyline) in preadolescent
and adolescent patients with majer depression indicate a lack of overall efficacy
in this age proup. Bused on the luck of effieacy dala regarding use of trieyclic
anndepressamys und MAQ inhibitors:in pedintric patients and because of the
polential for life-threntening adverse cffecis associated with the use of these
drugs, many experis consider selective serotonin-reuptake inhibitors, including
sertraline, the. drugs of choice when antidepressani therpy is indicaed for the
rreatment of major depressive disorder in children and adolescenis, However,
the US Fnod and Drug Administraiion {FDA) states thar, while efficacy, of
fluoxetine hns been eslablished in, pedintric patients, efficacy of other newer
antidepressunts (i.c.. serraline, citalopram, desvenlalaxine, duloxetine, escital-

opram, fluvoxamine, winazupine. nefszodone, paroxeline, venlafaxine) was,

nol conclusively esiablished in elinical 1rinds in pediniric patienis with major
depressive disorder. In addition, FDA now wurns that antidepressants increase
the risk of suicidal thinking and behavior {suicidalily) in children and adoles-
eents With major depressive disorder and ather psychiatric disorders. (See Cau-
tions: Pediatric Precautions.) FDA currently states that.anyone considering us-
ing un antidepressant in a child or adolescent for any clinical use must balance
the potential risk of therapy with the clinical need. (See Cautions: Precuutions
and Conlraindicutions.)

Gerlotrie Conslderations.  The response te umidepressa.ms in depressed per-
jntric palients without dementia is situilir 1o thal reported in younger adults,
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bui depression in geniarric pasienis ofien js not recognized and is not treated.
In gertatric patients with major depressive disorder, sclective serotonin-reup-
take inhjbitors (SSR1s) appear 10 be as effective as tricyclic antidepressanis
{e.g., umitriptyline) but generally are associpted with fewer overall adverse
ceffects than these other agents. Geriatric patienis appenr Lo be especially sen-
sitive to anricholinergic (e.g., dry. mouth, constipalion, vision disturbance), car-
diovascular, orihostutie hypolensive, and sedative effects of tricyclic antide-
pressanis, The low incidence .of anticholinergic cffects associated with
sertraline and other SSRIs compared will tricyclic antidepressants also is a
potential ndvuntage in' periatric. patients, since sueh effects (e.g., consiipation,
dry mouth, confusion, memory impairment}-may be particularly wroublesome
in these patienis. However, SSRI therupy may be associated witht other 1rou-
blesome adverse effects (e.g., nausea and vemiting, agitation and akachisia,
parkinsonian adverse effccets, sexual dysfunction, weight loss. hyponatremia).
Some clinicians state that SSREs such as serraline niay he preferred for treaning
depression in geriatric, paticnts in whom the orthostatic hypotension assocjated
with many antidepressunts {e.g,, tricyclics) potentially may result in injuries
(such us'severe falls). However, despite the fewer cardiovascular and anticha-
linergic cffeets associated with SSRls, these drugs did not show any advantage
over tricyelic antde pressants with regard 10 hip fracture in a cuse-cantrol study.
In addition., Ihere was litle difference in Lthe mnes of -falls between oursing
home residents receiving SSRIs and those receiving tricyelic antidepressants
in a retrospective study. Therefore, all geriatric inlividuals receiving either type
ol antidepressant should be considered at increased risk of falls and appropriate
measures should be luken, [n addition, clinicians prescribing SSREs in geriairic
patients should be awure of the maoy possible drug interactions ussociated with
thesc drugs, including those invelving metabolism ol the drugs through the
eytochrome P45 systemL {See.Drug lnteractions.)

.Patients with dementia of the Alzheimer’s 1ype (Alzheiiner’s disease, pre-
senile or senile dementiay olien presemt with depressive sympioms, such is
depressed mood, uppelile loss, insomnnia, faligue, irritability, and agitation.
Most expens.recommend 1hal patients with demeniia ol the Alzheimer's 1ype
wlio present with elinically imporiant and persistem depressive symploms be
considered as candidaies Tor pharmacotherapy even if they fail 1w meet the
criteria [or u major depressive syndrome. The goals of such therapy are 1o
improve mood, lunctional stawus {¢.g.. cognition), und quality of life. Treatment
ol depression also may reduce other neuropsychisiric symptoms associuted
with depression in putients with dementia, including aggression, anxiety, upa-
thy. and psychosis, Although patienis may presenl with depressed mood alone,
the possibilily. of more exlensn’c dt.pru:swc symptomatology should he con-
sidered. Therelore, paticnts should be evaluated and monitored carefully for
indices of major depression, suicidal ideation. and nL,urovLL.eu.llwc signs since
salety measures (e.g., hospitalization for sujcidality) and more vigorous and
agpressive therapy (c.g., relatively high dosages, muliiple drug Irials) may be
needed in some patients.

Although placebo-controlled trials of antidepressints in depressed patients
with concurrent dementia have shown mixed results, the available evidence
and experience with the use ol antidepressanls in patients with dementia of the
Alzheimer’s type and associaled depressive. manifestations indicate that de-
pressive symploms (lm.ludmg depressed mogd alone and wilh neurovegelative
chunges) in such palienis are responsive o dnlldcprusunl 1]1cr.1py In some
patients, cognitive deficits muy partially or fully resolve during antidepressant
therapy, but the extent of response will be limited Lo 1he depree of copnitive
impairment Lhat is direcily relaled 10 [:IL[)I'L\SIUIL $SRIs such as sertraling, ci-
tulopram, esc)ulopmn) [uoxetine, or paroxetine are generully considered as
first-line agents in the treatment of depressed patients with dementia since they
are better [nlcmled thin some vther antidepressants (e.p.. tricyclic antidepres-

sunts, monoumine oxiclise inhibitors). Same possible alternative agents to
SSRIs include bupropion. minazapine, and venlafuxine. Some genatric patients
wilh dementia amil depressicn may be unable to tolerate the antidepressant
duuugea needed to uchievi full remission. When a rapid antidepressant response
is nol critical, some "experts therefore reeommend n very gradual dosage in-
crease Lo increase the likelihood that a therapeutic dosage of the SSRI or other
d.I‘IlldE]Jl’f:SbLlnl will be rencbed and tolefated. In a-randomized, placebo-con-
trolled smdy-in @ Jimited numberof pafients with major depression and Alz-
heimer's diseuse, sertraline was found 10 be superior 10 placebo: depression
reduction in this study wasaccompanied by lessened behavior disturbance and
impraved'activities of daily living but not improved cognition.

Caordlovuseulor Consfderations.  The relatively low incidence of adverse
cardiovaseular effeets, including orthostatic hypoiensien and conduction dis-
turbances, assoeinted with' senraline and other selective serotonin-reuploke in-
hibitors may be advantageous in patients in whom ihe cardiovascnlar effects
ussocinled with trieyelic antidepressails may be hazardous, Patients with a
recent history of myocardial infarction or unsiable cardiovascular disease were
excluded from premurkeling clinicad studics with sertraline. However, Lhe car-
diovascular safety of seriraline (30-200-mg daily for 24 weeks; mean dosage
of 8% mg daily) was evalualed in a ppsimarkefing, double-blind. placebo-con-
trolled study in adult omtpatients with major depressive diserder and a recent
history of myocardial infarction or unstable anginu pectoris requiring bospi-
talizaton but who-were atherwise free of life-threatening medical conditions.
When therapy was initiated during the acute phase of recovery (within 30 days
afier a myocardial infarction ar hospitalization for unstable angino), serraline
therapy did not differ from'placebe on the [ollowing cardiovascular end points
at week 16: left: ventricular ejection fraction and-lotul curdiovascular events
(angina, chest poin, edema, palpitations, syncope, postural dizziness, chronic
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heart failure, myocardial infarction, 1achycardia, hradycardia, bloed pressurc
changcs) .Although not statistically significant, apprommnlcly 20% lewcr ma-
jor cardiovascular events involving death or requiring hospitalization (e.g., for
myocardinl infarction, chronie heart failure, siroke; angina) occurred in the
sertralifie-treated patients compared with those receiving:placebo. (See Cou-
rions: Cardiovasculur Effects and see also Cautions: Precautions.and Contra-
indications.}

Sedative Considerations. Because sertraline and other SSRIs are gencrally
less sedating than some other antidepressants (e.g., ticyclics), some clinicians
siate thal these drugs may be preferable in panienis who do not reguire the
sedalive effects associated with many aniidepressani agems; however, an an-
tidepressastt with more prominent sedative effeets (c:g., (razodone) may be
preferable in certain patients {e.g., Lhose with insomnia).

‘Suleidal Risk Considerations, Suicide is a known risk of depression and
certain olher psychiatric. disorders, and these ‘disorders themselves 'are the
strongest predictors of suicide. However, there has been a Iong-smndihg con-
ceru that antidepressants may have a role in indncing worsening ol depressmn
and the emergence of suicidal (hinking and behavior {suieidality) in ‘certain
patients during the earty phases of ereatment, FDA states that antidepressants
increused the risk of suicidalily in short-lerm studies in children, adolescents.,
and young adulis {18-24'years of age) 'with major depressive disorder and other
psychiaric disorders. (See Camtions: Pediatric' Precautions,) An incredsed sui-
c1d:111ly risk was nol demonstrated with untidepressunts compared with placebo
in adnlis older 1hah 24 years of age and a reduced risk was observed in‘adults
65 yeurs of age or older. It currently-is unknbwn whettier the sulctdalny nisk
exfends o Ionger term antidepressant use (i.e., beyond severul monlhs) ‘how-
ever, lhere is substantial evidence from placebo -controlled’ maintenance trials
in adulls with major depressive disorder that ‘mndepreqqunlq can delay the
recurrence of depression. Because Lhe risk of sidicidality in depressed paliems
may persist unlil substantial remission of depresision océurs, appropriate mon-
iloring and close observation of all patients who are receiving aritidepressant
therapy is recommended. {See Cautions: Precautions and Contraindications. )

Other Conglderations,  Sertraline has been cffective' in patients with mod-
erale to severe depression. ‘ ' '

In-the: Seqqenced Treatment Alieruatives to Relieve Depression (STAR*D)
level 2 tal, patients with major 'depressive disorder who did net respond lo or
could not'Lolerate therapy- with c1talopr.1m (another SSRIY were randomized o
recéive either-exiended-reféase (“sustained-release™} bupropion of buspirone
thecapy in addition to’ citalopram. Although both extended-release buproplon
and buspirone’ were found 1o produce ‘i]ml]'lr remission rules, exiended-relénse
bupropion produced’a grcmer reduetion in‘the number and ':cvcnty of symp-
toms and a lower rate of drig discontinuance than busplrone in this large-seale,
effectiveness trial. These resuls s'uggest that augmenmnon of SSRI 1herapy
with extended-release bupropion may be useful in some paliemts with fefractory
depression.

Sertraline has been effective’in patients’ with depression and conciurent
human immunodeliciency virus (HIV) mfecnon and depression with anxlely

In a double-blind, placebo-controlled study, botti E.erlralmc or jmipramine
were [ound Lo be more effective than placebo in rcducmg the depressive'symp-
1oms and i lmprO\- mg psychosocial functioning in pullt.nl‘. wilh dysthymiat with-
our concurrent major depression; moreover. fewer patients freated with serira-'
line than those treated wuh imipramine or placebo discontinued therapy
becanse of adverse effects! The results of several-other studies, both conlmllcd
and uncontrolled, also suggést thar sertraline moyhe cffeclive In palicnts “with'
dysthymia. Because dysthymia is a chronic condition and requires prolonged
nnl:depre“ani therapy, the good lolerabitity deronstrated in clinical sindies [o
date may be advantageous. Sertraline also has been used in ihe mulmcm ol
anger attacks associated with.utypical dC]Jl'E‘i‘ilm'l and dyq[hymmf in d limited
numbwr of putients.

B Obsessive-Compulsive Disorder
of obscssive~-compulsive disorder when the obsessions or compulsiops cause.
marked distress, are time consuming (Lake longee than 1-hour daily}, or interfere
substantially with the paticnl’s normal routine, gecapational-or academic fupc-
tioning, or usual social activitics or relationships. Obsessions are recurrent and
persistent.ideas, thoughls, impulses, or-images thal, at some time during,the:
disturbanee, are cxperienced as intrusive and inappropriate (i.e., ‘‘ego dys-
tonic™) and Lhat cuuse marked anxiety or-distress bul that are not simply.ex-
cessive worries about real-life probiems; Compulsions.are repetitive, inten-
tional hehaviers (e.g., hand washing, ordering. checking) er mental acts (e.g.,
praying, counling, repeiling words silently} performed. in response (o an oh-
session or according 1o rules that must be applied rigidly (e.g., in a siereotyped.
fashion). -Although the behaviors or acis are aimed. at prevenling or reducing
distress or preventing some dreaded event or siuation, they either are not-con-
nected i a realistic manner with what they are designed Lo neulralize or prevent
or are clearly excessive. Al some time during the course of the disturbance,
the palienl if an adull, recoguizes that the obsessions or compulsions are ex-
cessive or unreasonable children may not. ‘make such.a recognilion.

The efficacy ol.sertraline for fthe management ol obsessive-compulsive dl‘;-
order has becn-established in several mullicenter, placebo-controlled siudies,
including one study of 8 weeks™ duration and 2 studies of 12 weeks' duration
in adults and one seudy of [2 weeks’ duration in children andadelescents 6~
17 ycars ol age. Patients in these siudies.-had mederate to severe obsessive-
compulsive disorder with mean baseline total scores on the Yale-Brown Ob-
sessive-Compulsive Scale (YBOCS) of 23-25 in adulis.and 22 in children and
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adelcscents (measured in the Children’s Yale-Brown Obscssive-Compulsive
Scale [CY-BOCS]). In the 8-weck siudy with fiexible dosing, adult paticnts
received sertraline in dosages ranging from 50—200 mg daily; (he mean dosage
for those compleling the study was 186 mg daily. Total scores on the YBOCS
decrensed bywin average of approximalely 4 points i sertraline-treated patients
and 2 poinls in patients reeciving placebe; this difference was statistically sig-
nificant.

In a fixed-dose study-of 12 weeks' duration invelving sertraline dosages of
50, 100, and-200 mg daily, adult piients receiving.50 and 200 mg of the drug
daily-experienced suhstantially -preater redactions in.the YBOCS 1otal score
thun- those recetving placebo (approximaiely 6 1o approximately 3 points, Te-
spectively). In o 12-week study with flexible dosing in the range ol 50-200 mg
daily, the -mean sertraling dosage in adule patients, completing the study was
185 mg duily. YBOCS 1otal scores’in the sertraline:trealed ;palients were re-
duced by a mean ol approximately 7 points,.which was-better than-the mean
reductien ol approximalely 4.points reporied in the placcbo-trealed palienis.

_Ina 12-week study wish flexible dosing, seriraline therapy was-initinted av
dosuges of 25 or 50-mg-daily in children 6-12 years of age or adolescents 13—
17 years -ol .age, respectively. Subsequent dosage, wis titraled according to
individual tolerance over he [irst 4. wecks lo.a maximwn dosage of 200 mg.
duily; the mean dosage [or lthose completing the study was [78 mg daily. The
drug produced substantially greater reductions in scores in the Children’s Yaie-
Brown Obsessive-Compulsive Scale (CY-BOCS), (he National Institute of
Menial Health Global Obsessive-Compulsive Scale (NIMH-GC), and the Clin-
ical Global Impressions (€Gl) Improvement Scale; total scores on the CY-
BOCS decreased by anvaverage ol approximately 7 units in seriraline-trealed
putients and .3 units in palients recciving placebo, An.analysis ol these con-
lrolled studies [or pessible age- and .gender-related elTects on treatment oul-
come did. notisuggest-any dilTerence in efficacy based- on either the age or
gender of Lhe patient.

In addition, in an unconlro|led.6-week study with exible dosing (50-200
mg daily} in c.h:!drcn or udolcscenh 617 years of uge with obsessive-com-
pulsive disorder or major depresq;onlp, those with.a. diagnosis of obsessive-
compulsive disorder had mean bageline total scores on.the CY-BOCS, NIMH-
OC, and CGI of about 24.9, 10, 2, and 5.2, respectively. Serraline produced
subsfantjal reducuonc in all’3 of the scuies toml scgres on CY- BOCS, NIMH-
OC, and CGI decreased (o 12.9, 6. 7. and 34, respeclively. In another uncon-
trolled, éweck study cmploymg 4 serraline dosage thit was escalaied from
25 to 200 mg dmly over 3 weeks, the drug combined with behavioral therupy
wils effecllve in a limited .number ol adolescents 13—17 years ‘of age with
obsessive- compul-uve d:sorder refraclory 1o other lhcrupms 1olal scores on the
CY-BOCS at the end of the study decreased by | | points {from 25.4 to 14.4).
~ Resulis Irom comparative.siudies lo date suggest senraline and other se-
lective serotenin-reuptuke inhibitors (SSRIs:.e.g., fluoxctine, Auvoxamine, pa-
roxetine) are as éffeclive or snmewhul less ‘effective than L]omlpramlnc und
more effecuw: than rrlcyclu, 'mndepre:.\.mls (e. ;__ dm:[rlplyllnc desipramine,
imiprariine, normply]me) in the rn.m.u:cmenl of ohsessive- compu]:.nc disor-
der. In a pooled analysis of separate shori-lerm (1013 weeks) studies com-
punng cldrmprumme ﬂuoxutnc fluvoxamine, or serraline with placebo, clo-
mipramine was caleulated us being more ellcetive (as determined by measures
on the YBGC seale) thai SSRIs, allhough all drugs were-superior Lo placebo.
Like Llnmipr'\mlne SS5RIs reduce but do not Lomplelely elimirute obsessions
and compulisions: '

Many clinicinds consider an SSR1 {c.g.. sertraling, fleoxeline, Auvoxamine,
paroxetinc) or clomlpramme to be the drugs of choice for the phnrmacologlc
treadment of cbseéssive- compu]swc disorder. The décision whether 1o initiate
therapy with un SSRI ‘or clomipamine often -is made based on the adversé
effect rofile of these drugs.-For exainple, some clinicians prefer clomipramine
in parients who riay not lolcrale the adverse efcct profileof SSRIs {naused,
hcadache, overstimulation, sleep disturbances)‘while SSRIs may bc useful al-
Lernatives in patiénts unable 1o 1olernse the adverse'effects {anticholinergic cf-
fects, cardiovascular-effects, sedation) assoclaled Wwith clomiprmmine therupy.
Consideration of 'individual:palient characleristics {age, ‘corcurrent medical
conditions), pharmacokinelics of the drug, potential drug interactions, and cost
of thernpy may also influence clinicinns' when selecting belwcen SSRIs and
clomipramine as first-tine thérapy in palienis with obiessive-compulsive dis-
order. Although not clearly established; it has been saggested thal-the: mecha-
nism of action of seriraline and other potent serotonin-reuptake-inhibitors {¢.g...
clomipramine, fluoxeline, fluvoxamine, paroxetine) used in the miunagement of
obsessive-compulsive: disorder may be related to their seroronergic activity,

I Paruc Disorder  Sertraline is used in ihe treatment of panic disorder
with or without ugordphobm Panic disorder is charactcmed by Lhe occurrcnce’
of unexpected panic’ sitacks aid' associatéd concern about having' additional
aitacks; worry nbour the lmpllcahons or consequences of the attacks, andfor a
cllmcully lmporlun[ chiinge in behavtor relatéd Lo the aiacks, =~ ™"
Accordmg to DSM-1V, panic disorder i$'characterized by recurfent unex-
pected panic atlacks; which consist of a dikerete’ period of intense fear or dis-
comfort i which 4 {er more) of the following sympioms develop ubruptly and
reach a peak wilhin 10" minutes: palpitations, pounding heari, or accelerated
heart rale} sweating; trermbling or shakmg sensations of shoriness of breath or
smmherlng. feeling of choking; chest patn-or discomfor; nausea or ahiominal
distress; leeling dizzy, unsteidy, lightheaded, or [aint, derealization {feelings
ol unreality) or depersonalization (being detached from onesell}: fear of losing
control; lear of dying; paresthesias- (numhpess or.lingling sensations); and chills

or. ]mlﬂushea
Exhibit D.31, page 3
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The efficucy of sertraline for the manageinent of panic disorder hus been
established by 3 double-blind, placebo-controlled studies in adull outpatients
who met DSM-III-R crileria for ponic disorder with or without agoraphobia.
The first 2 studies were af 10 weeks’ duration apd used a flexible dosing sched-
ule. Sertruline therapy was iniliated in a dosnge of 25 mg daily for the first
week and then dossge was escalated o 50-200 mg daily depending on clinical
recponse and tolerability. The mear sertraline dosages for completers were 131
and 144 mg daily for the first 2 studies. Overall, these 2 studies demonstrated
that sertraline was superior lo placebo in decrensing the frequency of panic
allacks and in improving scores on 1he Clinical Global Impression Severity of
Niness and Global Improvement Scales. The difference between seriraline and
placebo in reduction in the number of full panic attacks per week compared
with baseline was approximately 2 in hoth studies.

The third study was a fixed-dose study of 12 weeks' duration, Sertraline
was given in dosages of 50, L00, and 200 mg daily. The patients receiving
sertraline demonstrated a substaniially greater reduction in panic atlack fre-
yuency than patients receiving placebo. However. the results of this study were
not readily interpretable reparding a dose-response relationship for efficacy in
1his condition.

An analysis of these 3 conirolled studies for possible age-, race-, or gender-
related effects nn reuwtment oulcome did not suggest any difference in efficacy
based on these patiem characierisiics,

Panic disorder can be ireated with cognitive and behavioral psychetherapy
and/or pharmacologic therapy. There are several classes ol drugs that appear
to be cffective in the pharmacologic manngement of panic disorder, including
tricvelic amidepressants, ‘*MAQ inhibitors (c.g., phenelzine), scleclive scro-
lonin-reuptake inhibitors {$8RIs; c.g., citalopram, fluexetine, paroxetine, ser-
trafine), and benzodiazepines (e.g., alprazolam, clonazepam). When choosing
among the available drugs, clinicians should consider their ucceptance and
lolerability by patients: their abiliry to redfuce or eliminate panic attacks, reduce
clintcally important anxiely and disability secondary 1o phobic avoidance. and
ameliorate other common comorbid conditions {such as depression); und their
ability 10 prevent relapse during long-term therapy. Because of their betler
tolerability when compared with other agents (such as the tricyclic sntidepres-
saits and benzodiazepines), the lack of physical dependence problems com-
monly. associated with benzodiazepines, and efficacy in panic disorder with
comerbid conditions (e.g.. depression, other anxicty disorders such as obses-
sive-compulsive disorder. alcoholism), many clinicians prefer S5RIs as first-
line thernpy in the managemcnt of panic disarder. I SSR] therapy is inelfective
or nol 1olerated, use of 0 ll‘lL)’L]lL antidepressant or a henzodiazepine is rec-
ommended.

Sertraline has improved chroaic idiopathic urticaria¥ associated with panic
disorder in at least onc patiens, but furiher study is needed to delermine whether
seTalonin 38 involved in the pathogenesis of urticaria and whether S5R1s are
cffective in this condition.

m Posttraumatic Stress Disorder  Sertraline is used in the wreatment
of postiraumatic stress disorder'(PTSD). PTSD is an anxiety disorder that in-
volves the develapment of certain charaeteristic symptoms lollowing personal
exposure 10 an extremce trnumalic stressor, According to DSM-IV, PTSD re-
quires exposure (o o fraumatic eveni(s) thal involved aciual or threatened 'death
or scrious injury, or thireal 1o the physical integrity of self or others, and (he
response 1o 1he event musl invalve intense fear, helplessness, or herror (In
children the response may be expressed by disorganized or agitated behavior),
PTSD is characlerized by persistent symploms of reexperiencing the trauma
(e.g.. infrusive distressing recollections of the event: recurrent disiressing
dreams of the event; acting or feeling as 1f the event were recurning including
illusions, hallucinations, or Rashbacks; intense distress al exposure (o internal
or exiernal cues that symbolize or resemble up aspect of the event; physiologic
reaclivily on exposure 1o internal or eaternal cues that symbolize or resemhble
an aspect of the event), persistenl avordanee ol slimuli ussociated with the
trauma and numbing of general responsiveness (e.p.. efforts o avoid thoughts,
leelings, or cotversslions related o the event: efforts 10 avoid activities, places,
or people thal arouse recollections of the event; inability to recall an importanl
aspect of the evenl: markedly diminished interest or participatien in significanl
activities; feeling of detachment or estrangement from others; restricied emo-
tions and/or range ol affect nol present belore the event; sense ol a fereshort-
ened future), and persistent symptems of increased areisal {e.g.. difficulty
sleeping; imitability/outbursts of anger; difficully conceatrating: hypervigil-

anec; exaggerated startle response). ALLUleI'IL_ to DSM-IV, a PTSD diagnosis
requires the presence of | or more symptoms of reexperiencing, 3 or more
symptoms of evoidance, and 2 or more symptowmns of inereased arowsal, all of
which musi be prc»cnl for ul Iéast one monih and cause clinically important
distress or impainnent in sociad, ocenpational, or other imporlant areas of func-
toning. PTSD, like ather :mmcl) disorders, rarely accurs alone, and patients
with PTSD often present with comorhid disorders (e.g., major depressive dis-
order, subsiance abuse disorders, panie disorder, peneralized unxiety disorders,
obsessive-compulsive disorder, social phobin): it is unknown whether 1hese
comorbid disorders precede or foilow the opset of PTSD.

Psychotherapy alone or in combination with pharmacothernpy generally is
considered the treatment of choice for PTSD, Pharmincologic therapy mny be
indicated in addilion to psychotherapy lor initial treatment of PTSD in patients
who have comorbid disorders {e.g., major depressive disorder, bipolar disorder,
other anxiety disorders) and also may be indicated in those whe do not respond
to initial treatment with psyehotherapy slone. IT phormacotherapy is indiented
in patients with PTSD, selective serotonin-reuptake inhibitors (SSRIs; e.g., ser-
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traline, Ruoxetine, paroxerine) usually are considered the drugs of choice (ex-
cepl in pulients wilh bipolur disorder who require treatment with mood stabi-
lizing agents).

The efficacy of sertraline for the management ol PTSD has been established
in 2 placebo-controlled studies of 12 wecks' duralion in adult oulpatients (765
women) who met DSM-11I-R cniteria for chrenic PTSD {duration of symptoms
3 months or longer). The mean duration of PTSD for these patients was ap-
proximaicly 12 years ond 445t of patients had secondary depressive disorders.
Sertraline therapy was initioicd a1 a dosage of 23.mg daily for the first week
and then dosage was escalated (using a fexible dosage schedule) to 50-200
mg doily based on clinical response and 1olerabjlity. The mean sertraline dosage
for patients who completed studics 1 and 2 was 146 mpg and 151 mg daily,
respectively. Overall, these 2 studies showed that sertraline was superior 1o
placebo in improving scores on the Clinician-Administered PTSD Scale Part 2
total severity scale {a meusure of the intensity und frequency of all 3 PTSD
diagnostic symptom ¢lusters freexperiéncingfinirusion, avoidance/mumbing,
and hyperarousal]), Impact of Event Scale (a patient rited measurement of the
intrusion and avoidance sympfoms), und the Clinical Global Impressions Se-
verity of [llness and Global Improvement Scales.

However, in 2 additional placebo-controlled studies of similar design and
duration, the difference in response 10 wemmen on key nssessment scales be-
Iween palients receiving sertraline and those receiving placeho was not sialis-
tically signtficant. In one study of mostly female patients who met the DSM-
III-R criteda for PTSD refuled 10 sexwal/phiysical trauma, those zeceiving
placebo experienced suhstantially greater improvement on the Impact of Event
Scale than those receiving sertraline therapy. Althouph this study cprolled a
higher proportion of patienis with comorbid anxiety disorders and a higher
proportien of patiems receiving placebo wilh n successlul response 1o previous
psycholropic therapies than, the siudies demonstrating elficucy of the drug, it
is unknown whether these factors alone nccount for the high placebo response
in the study.

Effieaey ofsertraline for the manngement of PTSD related 10 war or combat
was evilualed in a study invelving primarily white men in a VA medicaol center
oulpatient setting (mean duration of PTSD approximately 18 years). Atthe end
of this. study. patients receiving sertraline did not differ from those recelving
placebo on any of the key efficacy assessment scales (e.g.. Clinician-Admin-
istered PTSD scafe, Duovidson Self-Rating Trauma scale, Impact of Evem
Scale). In addition, the mean change from haseline for both sreuément groups
in this study was of o lesser magnitude than those of patients receiving placeho
in the other reported studies. The lack of responsc 1o sertraline treatmenit in
Ihese combal-velerans is consislenl with cenlrolled studies evaluating other
selective serolonin-reuplake inhibitors (e.g., lluoxelfine, bralaromine [no com-
mercially svailable in the US]) in Victnam veterans with PTSD. Some cxperts
supgest that patients with combal- or wur-related PTSD muy be less responsive
o treatment than patients with PTSD relaied 10 other traumnuiic evenls (eip.,
sexual assault, aceidents, natural disasters) because of same factor inherent in
combat- or war-related raumin. However, other experts suggest thar the paor
trealment response in studies evalualing use in velerans may be the result of
sampling error since veterans receiving treatment at VA hospitals may consli-
tute a self-selected group ol puticnts with chronic PTSD whe huve mulliple
impairments ¢comorbid disorders, substance abuse) that make them less re-
sponsive to (reamentl.

Since PTSD is a more common disorder in women than men, the majority
(76% ) of putients in reporied studies were women. A reirospeclive analysis of
pooled data hus sbown a substantial difference between sertraline and placebo
on key efficney assessment scales {e.g., Chinician-Adminisiered PTSD scale,
Impaci of Event Scale. Clinical Global Impressions Severity of Iliness Seale)
in women' (regurdless ol a bascline diagnosis of comorbid depression). hul
essentially no effect in the limited nnmber of men studied. The clinical impor-
tance of this spparent gender effect is unknown: however, only limied data
are available 1o dute regarding use of:55R1s in men who have PTSD sclaled 10
noncoinbual-related Irauma {e:p., sexual nsssull, accidents, natural disasters).
There are insufficicnt .duta Lo date 10 delermine whether race or.age has any
elfect on the efficacy ol-seriraline in the management of PTSD.

® Premenstrual Dysphoric Disorder  Sertraline is used in the Lreat-
menl of premensirual dysphoric disorder (previously late [uleal phase dysphoric
disorder). DSM-IV criteria for premenstyual dyspharic disorder (PMDDY} re-
quires that in mast menstrual eyeles of the previous yeur at least 5 of the
following [ symptoms must have been present for most of the time during
the lost week of the luteal phase (with at least one ol the symptoms being one
of the figst 4 listed): marked depressed mood, feelings of hopelessness, or self-
dcpnc.ﬂing thoughus; marked dnxiety, tension; feelings of heing “keyed up™ or
on “adge”; marked affective lability (e.g., feeling suddenly sad or tearful or
increased sensilivity 10 rejection); persistent and marked anger or lmldblllly or
increased imerpersonal’ conflicls; decreased interest in usual activities (e.a.,
waork, school, lfends, hobbiesy, u subjective sense of dilticulty in concenirating:
lethargy, easy ftigability. or marked lack of energy; marked change in appetite,
overenring, or specifie [ood cravings: hypersomnia or insomnia; a suhjective
sense of being overwhelmed or out of control: ond other physical symptoms,
such us breast tendemess or swelling, headaches, joint or muscle pain, or a
sensation of “bloating™ or weight gain. Such symptoms should begin to remit
within a few days of the onsél of menses (follicular phuse) and are always
absent in the week following menses. The presence of this cyclical patiern of
symploms must be confirmed-by ar least 2 consecutive months of prospeclive
daily symptom ratings. PMDD should be distinguished [rom the mere commeon
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premenstrual syndrome (PMS) by prospective daily ratings and the strict eri-
leria-listed nbove.

The efficacy of sertraline for the management of PMDD has been.estab-
lished in 2 randomized, placebo-eonirolled studies over 3 menstrunl cyeles in
adult women who' met DSM-III-R or DSM-1V eriteria for PMDD; In‘these
sludies, llexible dosages (range: 50-150 mg daily) of sertraline administered:
conlinuously throughout the: menstrual cycle or during the tuteal phase only
{i.e., [or 2 weeks.prior 1o the onset of menses) were shown to be substantially
meore effeclive than placebo in improving scores [rom baseline o the Daily
Record of Severity of Problems: {DRSP), the Clinical Global . Tmpression: of
Severity ol Illness (CGI-S) and.Improvement (CGL-1}; andforithe Hamilion:
Depression Rating Scales (HAMD-17). The mean dosage of sértraline in:pa-
tients completing 1hese trials was 102 or 74 mg daily. for those receiving con-
linuous or luteal-phase dosing ol the drug, respectively.

When given in a flexible dosnge of 50-150 mg daily in a separate double-
blind, placebo-controlled study, sertraline was substantially better than plucebo
in tnproving symptoms (depressive symploms, physieal symproms, anger/ir-
ritability) and [unctionat itnpairment associated with this disorder. The bene-
ficial cflect of the drug was apparemt by the first, trentinent ¢ycle, Jn an epen
study-comparing sertraline and desipramine in the reatment of premenstrual
dysphoric disorder, sertraline and possibly desipramine were: found to be ef-
Tective; however, sertraline was beller toleraled than desipramine. Additional
controlled studies are needed 1o determine whether the elficacy of the drug is
sustained during longer:term, mainicnance :herapy in women with this condi-
tien. In addilion, efficacy of sertruhine used in conjanction with oral contracep-
tives for the trentinent of PMDD hus not been determined since patienls re-
ceiving oral contracepives were excluded [rom most clinical sludies, 1o date,

m Social Phobia  Senratine is used in.the treatment ol social phobia (so-
cial anxiely disorder). According 1o DSM-1V, social phobin is characierized by
a marked and persistent fear of one er more social or performance situations
in which the person is exposed 10 unfamiliar people or to possible scrutiny by
others. Exposure tothe [cared situation almost invariably provokes anxiely,
which may.approach the intensity of a panic attack. The. feared situatiens are
avoided or endured with inlense anxiety or distress. The avoidance, lear, or.
anxious anticipation of encountering the social or perfornance situntion inicr-
feres significanly with Lthe person’s daily routine, occupational or academic:
[unctioning, or social activitics or relationships, or there is murked «distress
about. having the phebias. Lesser degrees of performance anxicty or shyness
generully do not require psychotherapy or pharmacelogic wreatment.

The efficacy ol seriraline in the trentment of socind phobia hos been estab-
lished in 2 multicenter, placebo-controlled siudies in adult outpatients who met.
DSM-TV eriteria fer socinl phobia. In one study ol 12 weeks' duration, 47%
of paticmis- receiving flexible dosnges of serraline (50-200 mg daily; mean
dosage ol 144 mg daily): were-characterized ns responders (defined as a score
of I or 2 on the Clinical Global Impressions [CGi] Global Improvement Scale):
compared with 26% of (hose receiving placebe (intent-te-treat analysis). Ser-
traline also was Jound 1o be superior to placebo on the Liebowitz Socinl Anxiety
Scale {(LSAS), a 24+item clinician administered measure of fear, anxiety, and:
avoidance of social and performance situation, and on rmost secondary c(ficacy
measures, including the Duke Brict Social Phobia Scale (BSPS) 1o1al score,
fear and avoidance subscales of BSPS, and fear/anxiely and ovoidance subs-
cales of LSAS. Thesc results were similar 1o thase seen in n Nexible-dose siudy
of 20 wecks' duration, in which a score of ] {“very much improved™} or 2
(*much improved’) on the CGI Global Improvement Scale was atlainced by the
end of (he treatment period by 53 or 29% of patients reeciving sertraline (50—
200 mg daily; mean dosage of 147 mg daily) or placebo, respeetively (intent-
10-treal analysis), Sixly-five patients in this:sludy subsequently were enrolled
in a separate- controtled study, including 50 patienis who had responded lo
sertraline in.(hc initial sludy.and then were randomized.io reecive either con-
tinued ireatment with seriraline or placebo in the subsequent study and 15
putients who.had responded (o placebo in the inilial study and continued 10
recetve placebo in thesubscquent study, Bascd on an intenl-to-treal analysis,
% of palienls who continued ircatment with seriraline, 36% ol patienis ran-
domized to receive placebo, and 276 of those who conlinued treatment with
placebo relapscd (defined as an increase of 2 or. morc paints from bascline in
the, CG1 Scverity of Hiness score or. discontinuance of the study, drug bccausc
of lack of eflicacy) at the end of the 24-week ircatment period. Similar 1o results
of pivotal, shori-term clinical studies, sertraline also was shown to be substan-
tially mare effeciive than placebo on the CGI Severity of Ilness Scale, Marks
Fear Questionnaire {(MFQ) Social Phobu subscale, and BSPS lotal score.

Subgroup analvsis of short-lerm, controlled studics in adull outpatienis with
socia) anxicty disorder did not reveal any evidence of gender-related, differ-
ences in treatment oulcome. There was insulficiens information to determine
1he effect of race or age on treaiment outcome. Salety and efficacy of sertraline
for the (reatment of social phobia in chitdren or adolescents havc not, been
eslablished (o date,

m Premature Ejaculation  Like some other serotonin-reuplake inbibi-
tors, sertraline has been used with some success in the treatment of premarure
cjaculation?. In o placebo-conirolled study, sertraline produced subsiantial im-
provements compared with placebo in time 1o ejaculalion, number of successful
allempts ol intcreourse, and incidence of ejaculation during loreplay, as well
as overall-clinical judgment .of improvement. In addition, the drug was well
tolerated in most patients. A-trial with drug therapy may be particularly useful
in paticnts.who fail or refusc:behavioral or psychotherapeulic treniment or when
partners are unwilling (o cooperete with such therapy.
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m Other Uses  Senmuline has.been used in a limited number of paticnts
with various types of headachet with variable resulls; however, its use in Lhis
condition may be limited by frequent adverse elfects.
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Dosage and Administration

B Administration  Sertraline is adminisicred orally. The drug vsually is
adminisiered once daily in the moming or evening, "The exlent of G nbsorplmn
of seriraline reponedly may be increased slighily, the peak coneentration in-
creased by about 25%, and the 1ime 1o peak concenlration aller a dosc decreased
from about 8 1o 5.5 hours when the drug is administered with food, but such
changes do nol appear (o be clinically important.

When sertraline hydrochloride concenirale for oral solution (Zolofi™) is
used, doses of the, drug should be mensured carefully using the calibraled drop-
per provided by the manufacturer. The Jppropnau: dose of tie oral selutjon
should be diluted in [20 mL of waier, ginger .:]c, Icmonﬂlm(. sada, lemonade,
or orange juice before ddmmlsll’.lllun “The diluted solution contnining sertraline
hydrochloride should he mixed and adminisiered immediaiely and should not
be allowed 1o siand belore administration. A slight haze may occasionally
appear in the diluted oral solution, but the manufacturer states that this is nor-
mal.

B Dosage
serriine.

Patients receiving sertraline.should be monitored. for possible worsening of
depression, suicidality, or unusual changes in behavior, especially a the be-
ginning of-therapy or during periods .of dosage .adjustment. (See Coulions:
Precaulions and Contraindications.)

Abrupt discontinuanee ol sertraline. therapy should be avoided becanse of
the potential for .withdrawal reactions. (See Chronic Toxicily.) In addition.
patients may -experienice a worsening of psychiatrie siaius when the ‘drug is
discontinued nbruptly. Therefore, il is recommended (hat.desage be tapered
pradually {e.g., over o period of several wecks) and the paticnt monitored care-
fully when seriraline therapy. is.discontinued.

The manulacturers recommend that an interval'of at least 2 weeks clapse
when switching a patient from a monoamine oxidase (MAQ) inhibilor 1o ser-
traline or.when switching rom sertraline 10 an. MAO inhibitor. For additional
information on potentially serious drug interactions that may eccur belween
sertraline and MAQ:inhibilors or other serotenergic agenis, see Cautions:Pre-
cautions and Contruindications.and see also. Drug Interactions: Serolonergic
Drugs.

Clinical experience regarding the optimal timing of switching [rom other
drugs uscd in the treatment of major depressive disorder, obsessive-compulsive
disorder, ponie disorder, postiraninatic stress disordoer, premenstrual dysphoric
disorder, dnd social anxiety disorder 1o seriraline therapy is limiled, Therefore,
the manufaciurers recommend that care and prudent medieal judgment be ex-
ercised when.switching [rom osher drugs 10 sertraline, iparticularly from long-
acting agenls (such us fluoxetine). Becauseisome adverse reactions resembling
scrotonin syndreme have developed when. luoxeline therapy was discontinued
abruptly and senraline therapy was initiated immedimely afterward, a washout
period appears. (e be advisable when Lransferring a paticnt [rom fluoxeline to
sertraline 1herapy. However, the spproprinte duration of the washout period
when switching [rom one scleclive serolonio-reuplnke: inhibilor to another bas
not been clearly established. Pending [urther experience in palienls being (rans-
ferred from therapy with another antidepressant 10 serirafine, it.pencrally is
recommended that the previous antidepressant be discontinued.occording o the
recommended guidelines [or the.specific aniidepressant prior lo initiation of
seriraline therapy. {Sec Drug - Interactions: Serotonergic Drugs and:see Drug
Inieractions: Tricyclic and Other Amideprm;qqu )

Ma_;or Depressive Disorder  For the manageinent of major depressive
disorder 'in adulls, the’ ret.bmmended initial doeagc of sertraline’is 50-£00 mg
once daily, I no clinical improvement is apparcm  dosage may be incrensed al
intervals of not less than | week up 10'a lTh.lelTlle of 200 mg daily. Clinical
experience with the drug o dae suggests that mnny patients wikl rr:spond to
50-100 mg of the drug once dally While ' rel.monshlp be[ween dosc and
antidepressunt effect'las not been estublished, efﬁx.zu.y of the ‘drug’ was dem-
onstrated in clinical witils employing 502200 mg daily.

"While the optimum duration of sertraline therapy has not been established,
many esperls staie that acute df:pl'L‘-:blVB Epl§0d€5 require several manths or
lomger of sustained antidepressant ‘therapy, In addition, some clinicians réc-
ommend that long-term anlidepressant lhcr.npy be conqldered in cenain patients
al risk for récurrence of depressive episodes (quch as those with Kighly recurrem
umpn]..lr depression). Whether (he dose of seriraline quum.d 19 mduu. remis-
sion s idantical 1o the dose needed 1@ maintain andfor suslain, eulllymm is
unknown. Syslematic evaluation of sertraling has shown that ils uniidépressan
elficacy is maintained for penodq of 1 up lo 1 year in patients n:cewmg 50-200
mg d.uiy {mean dose of 70 mg d.uly) The usefuless of the drug in patients
receiving protonged lherapy -;hould be’ reevalu.ued periodically,

Obsessn'e-Compulstue.Dlsorder For the management of*absesslve-
compuisive disorder in adults ‘nnd adolescents 13-17 years ol age, the recom-
mended initial dosage of senraline.is 50 mg once datly. In children 612 ycars
of nge, the recommended initial dosage of sertraline is 25 mg once daily, If.no
clinical improvement is apparent, dosage may be inereascd-al.intervals of not
less than 1 week up to a tnnximum of 200 mg daily. However, il should be
censidered ‘that children usually have .a lower body weizhl thon adulis and
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particular care should be tuken 1o avoid cxcessive dosage in children. While a
relationship between dose and efficacy in obsessive-compulsive disorder hos
not been established, cfficacy of the drug was demonstrated in clinical 1rials
employing 50-200 mg dnily in aduts and 25-200 mp daily in children and
adolescents.

While the optimum duravon of senraline therapy reguired 1o prevent re-
currence of obsessive-compulsive symptoms has not been established to date,
the manufaeturer snd many expens state that this disorder is chronic and re-
guires several months or longer of sustained therupy. Whether the dose of
sertraline required to induce remission iy identical 1o the dose needed 1o muin-
1ain and/or sussain Femission in patients with this disorder is unknown. System-
atic evaluation of sertraline has shown that its efficacy in the management of
obsessjve-compulsive disorder is maintained for periods of up 10 28 weeks in
patients receiving 50-200 mg daily. The usefulness of the drug in patienis
receiving prolonged therapy should be reevaluated periodically.

Panic Disorder  For the management of panic disorder in adulis, the
recommended initial dosage of sertraline is 25 mg once daily, After | weck,
the dosage should be increased to 50 mg once daily. If no clinical improvernent
is apparcnl, dusnge may then be increased at intervals of not less than 1 week
up to a maximum of 200 mg daily.

While the optimum duraiion of seriraline therupy required 10 prevent re-
currence of panic disorder has not been established to date, the manufacturer
and many esperts state that this disorder is chronic and reguires several months
or Iungcr of sustained therapy. Whether the dose of seriraline requm:d 1o induce
remission is identicul 10 the dose needed to maintain and/or susiain remission
in patients with this disorder is unknown. Systematic cvaluation of sertruling
has shown thar its efficacy in the munapement ol p.mlc disorder is mainiained
for periods of up 1o 28 weeks in ]'Jauem:, receiving 50-200 mg daily. The
usefulness of the drug in putients receiving pmlnngl,d [hl.r.lp\' should be re-
evaluated periodieally.

Posttraumatic Stress Disorder  For the management of postiraumatic
stress disorder (PTSD) in adults, the recommended inilial dosage ol sertraline
is 25 mg once daily, After | week, dosage should be increased e 50 mg once
daily. If no clinica) improvement is apparent, dosage may then be increased m
imervals of not less than 1 week up te a maximum of 200 mg daily,

While the optimum durstion of sertraline therapy required to prevent re-
currence of PTSD has not been estahlished to date, this disorder is chronie and
it is reasonable to continue therapy in responding patients, Whether 1he dose
of sertraline required lo induce remission is identical (o the dose needed (o
maintain andfor sustain remission in patients with this disorder'is unknown.
Systematic evaluntion of senraline has shown that its efficacy in the munage-
meni of positraumntic siress disorder is maintained for periods of up 1o 28
weeks in patients receiving 50-200-mg daily. The usefulness of the drug in
paticnts receiving prolonged therapy should be reevaluated periodically.

Premenstrual Dysphoric Diserder  For the wreatment of premen-
strual dysphoric disorder {previously late luteal-phase dyspharic disorder), the
recommended initinl dosage of sertraling is 50 mg daily given conlinuously
throughout the menstrual cycle or given during the luteal-phase only (i.c., slan-
ing 2 weeks prior 10 the anicipaled onsel of menstruation and conlinuing
through the first full day of menses). IF no clinical improvement is appacent,
dosage may be increased in 50-mg increments at the onset of each new men-
strual eyele up to i muximum of 150 mg daily when administered continuously
or 100 mg daily when’ ndministered during the luteal-phase only. If o dosage
ol 100 mg daily has been established with luteal phase dosing, dosages should
be increased gradually over vhe first 3 days of each luteal phase dosing period.
While u relaionship between dose and elfect in premensirual dysphoric dis-
order (PMDD} has rot been established, efficacy of the drug was demonstrated
in ¢linical trials employing 50-150 mg daily,

The optimum duralion of sertraline therapy required to treat PMDD has
nol been esiablished to daté. The manufuciurer:siates that the efticucy of ser-
traline therupy beyond 3 menstrual cycles has not been demonsirated in con-
trolled studies. However, because women commendy-report that symploms of
PMDD worsen with sge until relieved by the onsel of menopause, the manu-
facturer recommends that long-lerm senraline therapy be considered in re-
sponding women. Dosage adjustments, which may include transfers between
dosing regimens (c.g.. conlinugus versus [uteal phase dosing), may be needed
to muintain the patient on the lowest effective dosage, und palients'should be
periodically reassessed to detcrmine the need for conlinued 1realment.

Saocial Pltobia  For the management of social phobia in adults, the rec-
ommended inilial dosage of sertrabine is 25 mg once daily. After 1 week, the
dosage should be increased 10 50 mg once daily. If no clinical improvement is
apparent, dosage may then be increased au intervals of nnt less than [ week up
to & maximum of 200 wg daily.

While the optimum duration of seriraline therapy required to prevent re-
currence of social phobia symptoms has not been established to date, the man-
ufacturer states 1hat this disorder is chronic and requires several months or
longer of sustained therapy. Whether the dose of sertraline reguired 10 induce
remission is identica) to the dose needed 1o mainiain and/or sustain remission
in patients with this disorder is unknown. Systematic evaluation of sertraline
has shown that its efficacy in the management of social phobia is maintgined
for periods of up 1o 24 weeks following 20 weeks of therapy ot dosages of 50—
200 mp doily. Dosages should be adjusied so that the patient.is maintained on
the. lowest effeclive dosage, and patients should be reassessed periedically 10
determine the need for continued therapy.
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Premature Ejaculation  For the management of premature ejacula-
tiont, sertraline has been given in a dosape of 23=3) mg daily. Allemnatively,
patienis have ipken scrimline on an “as nceded” basis using doses of 25-30
mg daily.

m Dosage in Geriairic Patients  Major ‘Depressive Disorder
For the management of depressive symptoms associated with dementia of the
Alzheimes’s type in geriatric patients, some experts recommend an initial ser-
traline dosage of 12.5-23 mg once daily. The dosage may then be gradually
inereased at imervals of 1-2 weeks up 10 a maximum dosage of 150-200 mg
once daily.

®m Dosage in Renal and Hepatic Impairment  The manufacturers
siale that, based on the pharmacokinetics of sertraline. there is no need lor
dosape adjusiment in patients with renal impairment. Because sertraline does
nol appear lo be removed subsiantially by dialysis, supplemental doses of the
drug probably are unnecessury after dialysis.

- Because sertraline is melabolized extensively by the liver, hepatic impair-

ment can aflect the elimination of the drug. (See Pharmacokinetics: Elimina-
tion.) Therefore, the manufaciurers recommend hat seriraline be administered
with caution and in a reduced dosage or less frequently in patients with hepatic
impainnent.
m Treatment of Pregnant Women during the Third Trimester
Because some neonales exposed to sertraline and other SSRIs or selective se-
rotonin- und norepinephrine-reuptake inhibitors (SNRIs}) late in the third tri-
mester ol pregnancy have developed severe complications, consideration may
he given 1o cautiousky (apering seriratine therapy in the third wimester prior to
delivery if the drug is administered duning pregnancy. (See Pregnancy, under
Cautions: Pregnancy. Fertility, and Laciation.)

Cautions

The adverse effect profile of seriraline is similas to that of other selective
scrotonin-reuptuke inhibilars (SSRIs) (e.g., citalopram, escitalopram, luoxe-
tine, (luvoxamine, paroxetine), Beciuse sertraline is o highly selective sero-
lonin-reuplake inhibitor with little or no effect on othér neurotransmitters, the
incidence ol some adverse elfecis commonly associated with iricyclic antide-
pressants. such s anticholinergice effects {dry mouth, constipation), adverse
cardiovascular cffects, drowsiness, and weight gain, is lower in patients re-
ceiving sertraline. However, centain adverse GI (e.g., nousea, diarrhex, ano-
rexia) and nervous sysiem (e.g.,‘tremor, insomnia) effects appear to occur more
frequertly with sertraline and other'SSRIs than with fricyclic anlidepressants.

Overall, the adversc eflfect profile of sertrafine in aduhis with depression,
obsessive-compulsive disorder, or panic disorder appears to be similar. In con-
trolled studies, the niost common' adverse effects occurring more frequently in
adults receiving sertruline than in those receiving placebo included GI effects
such as nausea, diarrhea aor foose stools, dyspepsiu and dry mouth; nervous
syslem effects such s somnolence, dizziness, insomnia, and tremor; sexual
dysfunction in males (principally eJncu].Jtnry delay); und’sweating. Discontin-
wance of senraline therapy was required in ahnut 155 of ddulis in clinical
1rals, principally because of adverse psychiatric (e.g., somnolence, insomnia,
apitation, tremor), other nervous sysiem (¢.g.. diZziness, headache), Gl {e.g.,
nuusea, diarrhea or loose sieols, anorexia), or male sexuval dysfunction (e.g.,
ejaculatory deliy) effects’or because of latigue.

B Nervous System Effects  Headache:is the most common adverse ner-
vous system effect,of seriralive, necurring in approximately 26% of patients
receiving the drug in controlled clinical trials; headache occwred in 23% of
1hosc receiving plucebo in these trials. Somnolence or drowsiness oceuarred in
about 14% ufpnlu.ms receiving sertraling in conirolled clinical trials. Headache
or somnolence each n.qulrcd discontinuince of lhumpy in ubout 29% of patients,
rdlu:ue his been reported in approximately 12% ol'pﬂlu.nls receiving the drug
in‘clinical trials and quum_d discontinuunce of therapy in about 15 of patients;
1hi& eflect was reported in 856 of (hose ru:cwm&, placubo in these Irials,

Dizziness oceurred in about 136 of patients receiving sertraline in con-
iralled clinical trials and required discontinuance of therapy in less than 1% of
patients. Insomnia ocrurred in about 22% of patiems receiving the drug in
controlled clinicul rials, However, because insomnia is a4 symptom also asso-
ciated with depression, relief of insomnia and improvement in sleep pauerns
may occur when clinical improvement in depression becomes apparent during
antidepressant tierapy. In clinieal triads, about 2% of palients discontinued
seriraline because of insomnia.

Tremor oceurred in about 94, ncrvousness in about 6%, anxiety (which
occasionally may be severe [e.g.. panic)) in abow 49, paresthesia in abour 3%,
and agilation in about 6% of paticnls receiving sertraline in controlled elinical
trials. Tremor, agitation, and nervousness resulted-in.discontinuance of serra-
Tine in about 15 of patients while anxiety resulted in discontinuanee in less
than 1% of patients in clinical trials, Agilation and anxiety may subside with
continued therupy. Hypoesthesia, hyperionia, or maloise occwred in at least
|% of parienis receiving sertraline in clinical trials. Impaired concentration,
dystoniu, or witching occurred in approximutely 0.1-1%5 of palients receiving
sertraline, ahhough these adverse effeces have not been definitely atributed 1o
the drug.

The incidence of scizures during sertraline therapy appears (o be similar 1o
or less than 1har observed during therapy with most other currently avoilable
antidepressants. Seizures occurred in less than 0.1% of patients receiving ser-
traline in clinical trinls, (See Cautions: Precautions ond Contraindicntions.)
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"‘Hypomania.ond manis lwve been reported in approximately 0.4% of pa-
tents receiving sertraline in controlled clinical trials, which is similar (o the
incidence reporied in putients receiving active control agents (i.c., other anti-
depressants). In at least 2 palients, hypomanic symptoms occurred after they
were reeeiving seriraline 200 mp daily for approximately 9 weeks. [n both
pasieats. the adverse reaction was ohviated by a reduction in scrirmline dusage.
(Sev Caumjons: Preeantions und Contraindications.) Such reactions have nc-
curmed in patiems seceiving other antidepressani agents and may be caused by
antidepressant-induced functional inereases in catechnlamine activity within
the CNS, resulting in a “switch™ from depressive 10 manic hehavior. These is
some cvidence 1hal patients with bipolar diserder moy be more likely to ex-
perience anlidepressant-induced hypomanie or manic reactions than patients
without cvidenuee ol this disorder. In addiiion, fimited evidence sugpests that
such reaciinns may oceur more freqienly in bipolar depressed patients receiv-
ing tricyclivs and telracyclics (e.g., maprmilinr: mianserin [nol conunereially
available in the US]} than in those receiving SSR1s (e.g., citalopram, escital-
oprim; Mubxeling, purmclmc '-Lrlralml.-) However, [urther studies are needed
lo confirm these findings.”

Asthenia has been reported in at least 15 of patients receiving sertraline,
however, i causal relatienship to the drug has not been established. Confusion,
migrame, abnormal courdination, abnormal gait, hyperesthesia. alaxia. deper-
sonalization, hallucinations, hyperkinesia, hypokinesia, nystagmus, verigo, ab-
noemal dreams, opgressive reaction, amnesia, apathy, paroniria, delusion, de-
pression or aggravited depression, emotonal lability, euphoria, abnormal
thinking, or paranoid reaction huve been repored in 0.1-1% of potients rc-
ceiving, the drug; although these adverse cffecls have not been definitely at-
tributed to sertraline.

Adverse nervous system effeets repored in less than 0.1% of patients re-
ceiving sertraline include dysphoria, choreoathetosis, dyskinesia, coma. dys-
phonia, hyporeflexia, hypolonist, posis, somnamhbulism, and illusion; these ef-
fecis have not heen definilely anribuied 10 the drug. Although a causal
relationship has nol been estahlished, psychosis. extrapyramidal symploms. and
ouulngync crisis have been reported during postmarkeling surveillance. Sero-
tonin syndrome und ncurnlcpm, mnlu_.nan[ syndrome (NMS)-like reactions also
have heen reported in patienis seceiving seriraline, other SSRls, and selective
serolonin- and. norepinephrine-reuptake inhibitors. {See Cautions: Precautions
and Contraindications, Drug Interactions: Serotonergic Drugs, and Acute Tox-
icily. ),

A wuhdmwnl syndmmc which also has not heen dcﬁmte!y atributed o
the drug, has been reporied in Jess than 0.1% of seriruline-treuted puticnts.
Fatigue, severe dhdnnmml Lm.rnpmg. memory impairment, and influenza-like
symptoms were reporied 2 2 days following the abrupl discontinuange of sertra-
line in one patient; when serraline was restarted, the symptoms remitted, Elee-
tric shock-like sensations occurred in another patient | day afier the last ad-
ministered. dose of sertraline; these sensations became less imense and
eventuadly disappeared 13 weeks after sertraline therapy was discontinued. (See
Chronic Toxicity.) Forgetfulness. panic attacks, and unspecified pain also have
been reported rarely, although @ causal relationship to sertraline has not been
established. Sertraline also has been reported (o precipitate or exacerbate "Mash-
backs™ in patients wha previously had used tysergic acid diethylamide (LSD).

Extrapyrumidal resctions, including akathisia, stutiering (which may be a
speech manifestation of akathisia), bilateral jaw stiffness. and torticollis, have
been reporied rarely with sertraline use, and such reactions appear 1o be i class
effect of SSRIs and dose related. Reactions occurring earfy during therapy with
these drugs may be secondury 1o preexisting parkinsenign syndrome andfor
concomitant therapy.

S't'.ricfdﬂh'!y Suijcidal ideation has been repnrted in less than 0.1% of
aduls receiving serimline. The US Food and Drug Administration (FDA) has
delermined thal .1nl:dc|7rcw.mt-; increase the risk of suicidal thinking and he-
havior (:,umd.llnyl in children, adolescents, and young aduits {18-24 years of
age) with mujor dcprcsswc disorder and other psyclnmnc disorders. (See Sui-
cidulity, under Cautions: Nervous Syslein Elfccts, in Paroxetine 28:16.04.20.)
Patients, therefore, should be approprialely monitored and closely observed for
clinical unrsunuu_ suicidality, und unusual ehanges in hehavior, particularly
during initiation of sertraline therapy (i.c., the first few months) and during
periods of dosage adjustments. (See Cautions: Precautions and Contruindicu-
tions and Cautions: Pediatric Precautions.)

B Gl Effects -Like other selective serotonin-reuptake inthibitors (e.g., ¢i-
talopram, escitaloprim, [tuoxetine, luvoxamine, paroxetine), sertraline therapy
is associaled with a relatively high-incidence of GI disturbunces, principally
nausea, dry mouth, and diarrhea/loose stools. The most [requent odverse cflcct
associnted with seriraline therapy. is nausen, which occurred. in about 28% of
patients receiving the drug in controlled clinical trials. In clinical trials, nausca
requircd disconlinuance of sertraline in aboum 4% of parients. In general, the
incidence of nausea ussociated with seleciive serotonin-reuptake inhibitors ap-
pears 10 he higher when therapy is initiated with-bigh doses but decrenses as
thersipy with these drugs is conlinued. While the mechanism(s) ol serirmline-
induced GI effces -has not been lully elucidated, they appear to arise ut least
in part because of increased serotonergic activity in the GI tract (which may
result in stimelution of smal] inlestine motility and inhibition of gasiric und
Jarge inlestine ruotility) and possibly beeause &f the drug’s elfect on centrul
serolonergic type 3 (5-HT,) receplors.

Diarrhen er loose stools occurred in about 20%, dry mouth in about [‘3 n.
constipation in about 7%, dyspepsia in about 8%, or anorexia in aboul 6%
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patients receiving sertraline in controlled clinical trials. Other adverse GI el-
fects ussociated with sertraline therapy include vomiting which occamred in
about 45 and {lawlence which occurred in about 3% of patients receiving the
drug in controlled clinical irials. Abdominal pain was reported in approximalely
2% and taste perversion in about 1% of patients receiving serraline. In clinical
trials, diarrhea or loose stools required discontinuance of serraline in about
3% of patients and dry mouth required discontinuance of therapy in about 1%
of patients.

Epideminlogic case-control and cohort design studies have suggested that
selective serolonin-reuptake inhibilors may increase 1he risk of upper Gl bleed-
ing. Although the precise mechanism for this inereased risk remains 1o be
clearly esiablished, scrolonin release by platelets is known Lo play an imponani
role in hemostasis, und selective serotonin-reuplake inhibilors decrease sero-
lonin uplake from the blood by platelets thereby decressing the amount of
seratonin in plalelets. In addition, concurrent use of aspirin or other nonsie-
raidal anti-inflammatory drugs wus foand to substaniially increase the risk of
Gl bleeding in patients receiving seleclive serolonin-reuplake inhibitors in 2 of
these studies. Although these studies focused on upper Gl blecding, there is
some cvidence sugpesting thal bleeding at other sites may be similarly poten-
tiated. Further clinical studies are needed to determine the clinical imponuuce
of these findings. (See Cautions: Hematologic Effects, and see ulso Drug In-
teructions: Drugs Affecting Hemostasis.)

Although a cousal relationship to sertraline has not been established, dys-
phagia, esophagitis, aggravation of dental caries, pastroenteritis, eructation, and
increysed salivation have been reported in 0.1-1% of patients receiving the
drug. Aphthous stomatitis, ulcerative stomatilis, stomatitis, 1ongue uleeration
or edema. plossilis, diveniculitis, gastritis, hemorrhagic peptic uleer, . rectal
hemorrhage, colitis, proctitis, fecal incontinence, melena, or tenesmus has been
reported in less than 0.1% of patients receiving sertraline; hnwever, these ad-
verse effecls have nol been definitely auributed to the drug. Panercatitis also
has been reporned marely in association with sertruline; however, a eousal re-
tationship 10 the drug has not been elearly established.

Allough a causal relalionship has not been estublished, noclurnal bruxism
(clenching andfor grinding of the teeth during sleep) has developed within 2—
4 weeks following initintion of sertraline or fluoxetine therapy in several pu-
tients. The braxism remitled upon reduction in dosage of 1he serolonin-reuptake
inhibitnr und/or the addition of buspirone therapy.

Speech hlockage also has heen rcporlc.d in at least cne sertraline-ireated
pumm

: j |
® Dermatologic and_Sensitivity Reactions  Sweating occurred in
about 7% of patients receiving sertraline in controlled clinical triafs,

Rash, which may be erythematous, lollicular, macuelopapular, or pustular,
has been reported in pbowt 35 of patients receiving seriraline in controlled
clinical trials. Adverse dermatologic effects reported in 0.1-1% of patienis.
rccewlng, sertraline in controlled clinical trials include acne, nlopeciu, dry skin,
urticaria, pruritus, ind phOlO'ich[llVlly reaction (which may be severe); how-
ever, these adverse effects have not been definitely atributed to sertraline.
Bullous eruption. eczema, contact dermaiitis, skin disceloration, and hypertri-
chosis have been reported in less than .15 of patiemts recciving the drug,
although a causal relationship to senraline has not been esiablished. Allergy,
allergic reiaction, and angioedema also have been reported rarely,

Onher dermatologic and sensitivity events, which can be severe and polen-
tially may be fatal, reponcd during the posimarketing surveillance of seniraline
have included anaphylactoid reaction, angioedemu, Stevens-Johnson syn-
drome, erythema multiforme, and vasculitis.

B Metabolic Effects.  Thirst has heen reported in ().1<1% of palients re-
ceiving serraline in eontrolled clinical trinls.

Weight loss occurred in (W1-1% of patients receiving seriraline. In.con-
rrolled clinical trials, patients lost an averoge of .aboul 0.45-0.9 kg while re-
vetving sertraline. Rarely, weight loss has required discontinuance of therapy,
Like (luoxetine, serraline exhibits anorexigenic uctivity and can.cause ano-
rexia;. which may be.more_pronounced. in overweight patients and those with
carbohydrate craving. Anorexia occurred in ahout 3% ol patients reeciving
sertratine in controlled clinical 1risls-ind required discontinuance in at least 1%
ol patienls. Increused nppeiite and weight goin hove been reporied in at least
156 of paticmis receiving sertraline in controlled clinical trials, although a causal
relationship to the drug has not been esiablished. (See Cautions: Pediatric Pre-
ciaulions.)

Sertraline use has been associaled with small mean decreases (approxi-
mately 79} in serum uric acid concentration as a result of a weak uricosuric
effect; the elinieal imporanee is not known and therc have been no cases of
acute renal failure ussociated with, the drug, Small mean increases in serum
total cholesierol (about 392) and lnglycendc {obout 3%:) concentrations also
have been reported in paticnis recciving senraline. Hypercholesicrolemia has
been reported in less than.(L1% of patients. Other adverse effecls repored in
less than 0.1% of paticnts receiving the drug include dehydraiion and hypo-
glycesnia, These adverse effects have not been delinitely anributed (o senraline,

m Ocular and Otic Effects  Abnormal vision (including blurred vision)
occurred in about 455 of patients recciving sertraline in conirolled clinical irials.
Adverse ocular effects reported in 0. 1-1% of paticnis receiving sertraline in-
clude nbnermality of accommiodation, conjunctivitis, mydriasis, and ocular
prin. Although a cuusal relutionship to sertraline his not been established,
anisocoria, abnormal lacrimation, xerophthalmia, dipkopia, scoloma, visual
ficld defect, exophthalmos, heinorthage of the anterior chamber of the eye,

Exhibit D.31, page 7
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plavenma, or photophobia has been reported in less than 0.15 of patients re-
ceiving the drug. Other adveese ocular effects reperied during postmarketing
surveillance of sertruline have included blindness., optic neuritis, and cataract;
however, a causal relationship to the drug has not been established,

Tinnitus occurred in at least 1% of pnr:enl-; receiving sertraline in controlled
clinical trials. Earache hos been reported in (11 % of patienis, and-hyperacusis
and lubyrinthine disorder have been reported inless than 0.1% ofpatients.

m Cardiovascular Effects  Senraline does not exhibit elinitally impor-
1ant anticholinergic activity, and current evidence suggests that sertraline is less
cardiotoxic than many onlidepressant agents (c.p., tricyclic antidepressants,
meneaming oxidase inhibitors). (See Cardiovascular Considerations in Uses:
Major Depressive Disorder and see also Pharmacolopy: Cardiovascular Ef-
fects.) However, bradyeirdia, AV hlock, atrial arrhythmias, QT-interval pro-
longation, and ventricular tachycardia (ineluding torsades de pointes-type dr-
rhythmius) have been reported during pustmarketing surveillance L\'"llu.mnn:
of the drug.

Hot fushes occurred in ahout 2% of patients receiving sentraline in con-
trolled clinical trials. Palpn:llmn and chest pain have been’ n.porlcd in a1 Teast
| % of patients receiving sertraline in costrotled clinical 1rials. In one patient
with underlying coronary artery disease. chest pain developed suddenly and
was relieved with sublingual nitroglycerin hut was nol associated with ECG
changes; the mechanism of 1his effect. paricularly regarding any potential car-
diovascular ¢ffeci, is voclear and alternative mechanisms (e.g.. GI for the chest
pain have been propased.

Unlike tricyclic antidepressants. sertraline has been associated with hypo-
tension {e.g., orthostatic) infrequently; in conirolled ¢linical triats, postural ef-
lects (e.g., dizziness, hypolcm.lon [which can also' be nonpostuml]) occurred
in 01 150 of palicnis receiving sertraline, Syncope nlsn occurred in at least
0.i% of patienis.

" Hyperiension, peripheral ischemia. and tachycardia have been reported in
0.1-1% of patients recciving the drug, although a definite causal relationship
10 sertraline has not heen established. Precordial or subsiernal chest pain, ag-
pravated hyperiension, myocardial infarclion, pallor, vasodilation, and cere-
brovascular disorder have been reported in less thun (115 of patienis receiving
sertraline; these adverse effects have nat been definitely attributed 1o the drug.

‘Generalized, dependent, periotbital, or peripheral edema’has been reported
in at least 0.0% of patients reeeiving sertraline, and [acial edema has heen
reported rarely. Howcever. a causal relationship Lo the drug has not been estab-
lished.

m Musculoskeletal Effects  Myalgia or back pain occurred in at lenst

% of palients receiving serraline in controlled clinical 1rials, Arthralgia, ar-
throsis, leg or other muscle cramps, or muscle weakness has been reported in
0.1-16r of patients receiving senrakine; these adverse effects have not been
definilely, aiirihuled 1o the drug,

® Hematologic Effects  Purpura, aplustic anemia, paneytopenia, leu-
kopenia, thrombocytopenia, und abnormal bleeding hove been reported occu-
sionally in patiems receiving sertraline; hnwever, these adverse effects hove
not been definitely auributed to the drug.

Altered platelet function andfor ubnormal platelet-laboratory results have
been reported rarely, bul a eausal relationship lo sertraline remains o be es-
tablished. Tn addition, in ut least one pnticnt withridiopathic thrombocyiopenic
purpura, sertraling therapy was associated wilh an increase in platelet counts.
Ancmia has been reported in less than 0.1% of patients recciving sertraline,
although a causol relationship 1o the drup hn.s not been established. Neutropenio
also has been reponted rarcly with sertraline use and haos been a renson for drup
diseonlinuance. Agranulocytosis and seplic shock developed in a geriatric
woman who hud been receiving sertraline for about' | moath in addition to
atenolol. bendroflurnethiazide, and thioridazine; the patient responded to anti-
infective and- granulocyte colony-stimuliting [actor therapy and made-a [ull
recovery within 10duys.

Bleeding complications {¢.g., cechymaosis, ‘purpura, menorrhagia, rectal
bleeding)-have been reported infrequently in palients receiving selective se-
rotonin-reupiske inhibilors. Although the preeise mechanism for these renclions
has not been estublished, it has been suggesied that impaired platclel aggre-

gation ond prolonged bleeding time moy be due ot least in part 1o inhibilion of

serolonin reuptake into platelets andfer thar incrensed capiflary frapility and
vaseular tone may contribute to these cases. (See Cautions: GI Effects and sce
also Drug Interactions: Drugs Alfecting Hernostasis. )

B Respiratory Effects  Rhinitis or yowning has been reported in at least
15 of pulicats n.Lmeg serraline in controlled clintcad trials. Adverse respi-
ralory effeets reported in 0.1-16¢ of patients, receiving the drug include bron-
chospasm, dyspnen, epislaxis, upper respiratory (ragj infeelion, sinusitis, and
eoughing; however, u definite causal relationship to sertraline has not becn
eslablished, Adverse respiratory effects reported in less than 0.1 of patiems
receiving senriline incfude bradypnea, hypoventibation, hypervemilation, op-
nea, stridor, hiccups. hemoptysis, bronehitis, laryngismus, and laryngilis. Pul-
menary hyperiension also has been reperied during postmarketing surveilinnce
evaluations ol the drup. However, these adverse effects have not been definitely
aetributed to the drug.
m Renal, Electrolyte, and Genltourinary Effects Sexwal
Dysfunction  Like other selective serotonin-reuptake inhibitors, adverse ef-
feets on sexuat funclion have been repaned in bolh men and women receiving
sertraline. Although changes in sexun) desire, sexual performanee, and sexunl
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solisfaction often occur-u$ manifestations of o psychiatric disorder, they also
may occur as the result of phammacologic therapy. It is difficult 1o determine
the true incidence and scverity:of adverse effects on sexual function during
sertraline therapy. in part because:patients and clinicians may be reluctant to
discuss these cffccts. Thercfore, incidence dalu reported in product labeling
and eurlier studies jre most llkcly underestimates ol the (rue incidence of ad-
verse sexual effects. Recent reports indicate that upln 50¢% of patients receiving
seleclive serntonin-reuptake inhibitors describe some form of sexual dyslune-
tion during treatment and dhe actual incidence may be even higher.

Sexul dysfunction {principally EJuLul.llury delay} is the most common ad-
verse urogennal effect of seriraline in males, occurming in about 145 of male
patients receiving the drug in controlled clinical wrials. In spme cascs, this efTect
has been used for therapeutic benefit in the treatment of premature EJﬂC'Ll['lllOI'I
(Sce Uses: Premature Ejaculation,) Impolence has occurred in ai least 1% of
male patients receiving sertraline in controlled trials. snd priapism has heen
rcpnncd rarely. Femnule sexual dysfunction (e.g., anargasmia) has been n.pnrled
in ut least 156 of female putients rcccwmg the drug in eontrolled cllmcul trials.
Dccrcaked libido has been reporied in males and (emules, oecurring in 6% of
patients in coutrolled clinical studies. Sexual dyslunclmn (prmc:pnll} l.j'.ll.l.l'
lotory delay) required discontinuance of therapy in at leasT )% of patients in
controlled clinical 1rfals. Incrensed libido has been reported in less shan 15 of
polients recciving the drug.

Results of some (hut not all) siudies in'men and women supgesi thay pa-
roxetine may be associated with a higher incidence of sexwal dysfunction than
some other currently avisilable sefective serotonin-reuptake inhibitors, includ-
ing sertriline and citalopram. Sinte it is difficult 10 know the precise risk of
sexual dysfunction ussocialed with serolonin- n.upml\c inhibitors, cliniciais
should routinely inquire ahaul such possible adverse elfects in patients receiv-
ing Lhese drugs.

The long-term effects of selective serolonin-reuplake inhibilors én.sexual
function have not been lully determined Lo date. In & double-blind s1udy eval-
uating 6 months of sertraline or citaloprum therapy in dépressed palients, sexual
desire and overall sexual lunclioning (as mensured on the UKU Side Effect
Scale) substantially improved in women and scxual desire improved in inen.
[n men, no change in orgasmic dysfunetion, erectile dysfunction, or overall
sexual [uncttoning wis reported after 6 months of therapy with sertraline or
citalopram, ullhough there was o rend toward worsening of ejaculatory dys-
lunetion. However, in the subgroups of women and men reporting no sexual
problents ar baseline! upprommmcly 12 of women reported decreased sexual
desire and [4% reporied orgismic dysfunction after 6 miouths of citaloprany
therapy; the dorresponding ligures in the same subgroup of men were approx-
imately 17 and 19, respectively, and as many as 258 expericuced cjuculatory
dysfunction after 6 months. No subsiantial differences befween sertraline and
citalopram were reported in this study.

Munagement of sexual dysfunction cansed by sclective scrolonin-reuptoke
inhibitor therapy includes waiting [or telerance 1o develop; using a [ower dos-
ape of the drug; using drug holidays: delaying administration of the drug until
afler coitus; or changing fo'dnother antidepressant. Although further siudy is
neéded, there is some evidenee 1hat adverse sexoal effects of the seleclive
serotonin-reuplake II'IthllOfb may be reversed by concomilont use of certnin
drugs. ineluding' buspirone, 3- hydroxylrypmmlnu 2 (5-HT,) recepror amugo-
nists (e.g:, nelozoddne), 5-HT; reccplor inhibilors {¢.g., graniscron), oF e
adrenerpic receptor’antugonisis (e.p., vohimhine), selective phosphodiesierase
{PDE) inhibitors (e.p., sildenafil), or dopamine: receptor agonists (e.g., aman-
1adine, dexiroamphelamine, pemoline [no longer commercially available in the
US), methylphenidale). In mosi panems. sexual dysfunction is fully reversed
-3 days after discontinuance of the antidepressant.

Orler Renal, Elecirolyte, and Genitourinary Effects  Although a
definite causal relationship to sertraline has not been estahlished. menstrual
disorders, dysmenorrhea, intermenstrual bleeding, amenorrhea, vaginal hemn-
orrhage, and leakorrhea hivie been reported in 0.1-1% of palients receiving
sertraline. Tn addition, mendrrhagia, breast enlargement. female breast pain or
lendérness, acute'mustitis i fenales, g)nucommn and arrophic vaginilis have
been reported in less than 0.1% of paticnis receivirg seriraline; however, a
causal relationship 10 the drug has not been clearly estublished.

Treaiment with S5RIs, including senraline, snd selective serotonin- and
porepincphirine-reuptake inhibitors (SNRIsY may resull in h\'ponalremm In
many cases, this hyponatremia appears 10 be due ta the syndrome of innppro-
priate ‘antidiuretic hormone secretion (SIADH) and was reversible when the
SSRI or SNRI was discontinued. Cuses with serum sodium concentrations
lower than' 110 mEqg/L have been reported, Hyponatremin and SIADH in pa-
lienls recetving SSRIs usually develop'an averape of 2 weeks after iniii-uinl_
therapy (runge: 3-120 days). Geriatric individuals and: ‘palients recciving diu-
relics or who tre otherwise volume depleted may he at‘greuter risk of devel-
oping hyponatremin during therapy with SSRIs or SNRIs. Discontinuance of
sertraline should be considered in parients with sympiomatic hyponatremiu and
appropriate medical intervention should be instituled. Because geriatric patients
may be at increased risk for hypomsremiy associuled with these drugs, clini-
cians prescribing sertraline in such putients should be aware of the' possibility
that such reactions may occur. In additien. periodie monitoring of serum so-
dium coneentrations' (particularly during the first several months) in geriatric
patients receiving SSRIs has been recommended by some clinicions,

A vuricty of urinary disorders, including urinary frequency, .polyuria, uri-
nury hesitancy andfori retention, dysuria, -nocturia,' and wurinary .incontinence,
has been reponied in. 0.1-1%5 ol patients receiving. seriraline; however, these
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effects have 'not.been definilely attributed 101beidrug. In addition,, cystitis,
oliguriv, pyelonephrilis, hemaluria, renal pain, strangury, uud balanoposthitis
have: been.reported -in less than O.[% of patients receiving sertraling, although
a causal relationship to-the drug has net been clearly established, . -

&’ Hepatic Effects  Impaired hepatic function has heen repnnéd in fess
than 14 of p.menrs receiving seriraline ih controlied clinical trials; in most
cases, such reactions appeared to be reversible upon diseontinuance of sertra-
line therapy. Asymplomatic elevations in serum AST{SGOT) arid ALT {5GPT)
concentrations have been reporied in 'lppmxtm‘ltcly 0.8%% of patients receiving
the drug and oceasionally have beén a reason for drug disconlinuance. Eleva-
tions in amlnolransfcrase concenirations gsually eccuirred wllhln the first (-9
weeks of sertraline theripy and were rapldiy reversible Tollowing discontinu-
ance 'of the drug. In addiiion, in at Ieasl patienls, elevated liver enzymes
returned to normal levels with continued therapy.

Inereased serem nll\..llme phosphdtase arid bilirubin concentrations occurred
rarely in pilllents rccmvmg sertraling in clinicdl trials and’ required,‘discontin-
uance ohherapy in'some cascs. Other clinical fcatures associated with adverse
hepatic'redetions that have been reporled in at feast one paticnt include hepd-
litis, hcpnlomeg'\ly jaundice, abdommal pain, vomiting, hep.lllc failure, and
death. Huwcvcr thiese elfects bave nol been deﬁmtely atiribited 1o the drug

] Endocrme Elfecls Low levels of 1olal [hymxme dqvcloped, in ' de-
pressed adolescent who had been receiving seriraline therapy; however, it ap-
pears thal sertraline only displaced, the bound fraction of total \hyroxine but
was nol associasted with,irue hypothyroidism. In a limited number of hypotiy-
roid patients receiving Lhyroxine therapy, efevated serum thyrolropin vnd re-
duced serum ihyroxine concentrations haye been observed following the,ini-
lation of sertratine therapy. Hypothyroidism alse has heen reported; (See
Cautions: Precautions and Contraindications.) "

Hyperprolactinemia und galaclorrhes also have been.reported. rarely; how-
ever, a causal relationship to the drug has not been.esiablished.

m Other Adverse Effects:  Cold clammy skin, 'lushing, [ever, or rigofs
hus been reporied in (L1-1% of palients receiving the drug, alihough a cousal
relatienship 16 sertsaline hias not been established. In addition, lupus-like syn-
drome and sesuin sickness huve been reported during posimorketing surveil-
lance evaluatibns of il drug:*however, a causal relationship has not ‘been
deﬁnmvely extablished.

| PFELdutIOIIE: and COntramdltatlons Worscmng of depression and/
or the emergence ol suicidal jdeation and behavior (suicidality} or unusual
changes in behavier imay oceur in,both.adult and pediatrie’(see Cautions: Pe-
diatric Precautions) paticnts wuh,m.l_]or depressjve disorder or other, psychmlnc
disorders, whelher or not lhcy are |aking antidepressants, This risk may persist
until clmn.a!!y importanl remission occurs, Suicide.js a known risk of depres-
sion and certain other psychiairic disorders. and Lhese disorders themselves are
the blr()nhcsl prediciors ofsuicide, However, 1here has been a long-slundmg
concern that unlldepressunls may | have a mle in, m(luclng worsemng of depres-
sion and Lhe emergence ol sujcidality in ccrlzun patients during the enrly phases
of treasment. Pooled analyses of shorj-term, placebp-controlled stugies-of an-
leeprcs';anls (i.e,, selective serotonin-reuptake, jrhibitors [SSR1s] and other
anlidepressanis) have shown an incrensed risk ol suicidality in children, ado-
lescents, and young adulis (18-24 years ol ape) with major depressive disorder
and ofher psychiatric disorders. An increased suicidality risk was not-demon-
strated with antidepressants compared to placeho in adnlts older than 24 years
ol uge and.a reduced risk wuas observed in adults 65 years of age or older, Tt
currenily is unknown whether whe suicidality risk exlends to longer-ierm use
(i.e.. beyond several months); however, there is substantial evidence from pla-
cehe-controlled maintenance trials in adults with major depressive disorder that
antidepressants can delay the recurrence of depression.

The US Food and Drug Administration (FDA) recommends that all p.ltiems
being trealed with antidepressanis for any indiealion be appropnalcly moni-
tored and closely observed lor. clinical worsemng, suicidalily, und unusual
changes in behavior, particularly during initiation.of therapy (i. c.. the firss fow.
months) and during periods of dosage adjustments. Familics and; carcgwers ol
patients being trenled with antidepressanrs [or m_ajnr,depresswqdlsOrd_cr or
other indications, both psychiatric and nonpsychialric, also should be advised
to monilor patients on a daily basis for the emergence of agitatton, irritabjlily,
or unusual changes in behavior as well as the emergence of suicidality, and.to
report such symploms immediately 1o a health-care. provider. (See Suicidality
under Cautions: -Nervous System Eflccts, in Paroxeling, 28:16.04.20,)

Although a causal relatienship belween the emergence ol symptoms such
as anxiely, ngitation, panic artacks, insomnia, irritabitity, hostility, agpressive-
ness, impulsivity; akathisia, bypomania, andfor mania and either the worsening
ol depression. andfor the emergence of suicidal impulses has not been esiab-
lished, there is concern 1hat such symptoms may represent precursors o emerg-
mg suicidality. Censequenily, consideralion should. be given 1o changing the
therapeutic-regimen, or discontinuing. therapy in, patients. whose depression is
persisiently worse or in paticnts experiencing emergent suicidality or symploms
that might be precursors to worsening depression or suicidality; pamcul[lrly il
such manilestalions are severe, abrupl inonset, or were not par of the patient's
presenting symptoms. 1 a decmon is made lo-discontinue therapy, sertraline
dosage should be tapered as mpidly as is feasible but with recognilion ol the
risks of abrupt discontinuance. (See Dosage and Administoution:. Dosage.) FDA
also recommends thaLthe drugs be prescribed in the smallest quantily consistent
willi good patient mitnageinent; in order 1o reduce the risk ol overdosuge.
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It.is penerally believed {though not established in controlled toals) that
treating a major depressive ¢pisode with an antidepressant alone.may increase
the likelihood of precipitating aimixed or manic episode in patients at risk lor
bipolar disorder. Therelore, patients should be adequately screened for bipolar
disorder prior:to inilinting trentment-with an anlidepressant; such screening
should include a.detailed: psychiatric, history (e.g., [amily history ol suicide,
bipolar disorder, and depression).

Potentially life-threatening, serolonin syndrome or, neuroleptic, malignant
syndrome {NMS) like reactions hnvc been reporied wiih SSRIs, mcludlng 5er-
traline, and’ seleclive seroonin- and norepinephrinc-reuplake inhibitors
(SNRIs} alone. but parucu]arly with concumrent administration of other sero-
tonergic drugs {mcludmg serotonin [3- hydmxylt}'pmmm; 5-HT] ype lrcx.cp
tor ngnmqls [“tripians™]), drugs that impuir the etabolism of serotonin (e.g..
monioamine oxidase [MAO] inhibitors), or antipsychotic agenls or other do-
pamjine antagonists. Sympmms ol scrolonin syndrome may include mcnm]
status chanpes (e.g.. agiiation, hallucinations, coma), sulonomic m-ﬂ.lblluy
(e.z., tachycardia, labile blood pressure, hyperthermia). neuromuscular gber-
rallons (c L., hyperreﬁexla incoordination}, and/or GI symplum'; {e.g., nausea.
vommru:, dmrrhe.l) In its most severe [orm, serotonin syndrorqc may n,:,cmhlc
NMS, whldg is chardctenzed by hypenhen'nm ruscic rigidity, autdnomic in-"
S[dbl]lly with poasm]c rapid fluctuation in vital signs. and anlal slalus changes.
Patients _receiving serraline should be monitored’ for the development ol se-
rUlUnln syndrome or NMS llkc signs and symptoms,

Concursent or recent (i.e., within 2 weeks) lhcmpy with, ‘V[AO |nh|b|lorq
used for treaiment of dcprcssmn is contraindicated in patients receiving serira-
line’ ..md vice versa, I concurrent lherapy with sertraline and a 5-HT, receplor
agonist (lrlp[an) is c]m|cal|y warranied, the patient should he observed care-
fully, ponicularly dunng initiation of Therapy, when dosage is increased, or
when another serctonergic agenl is initiated, Concomilant use ol sertraline and
serotoqin precursors (e.g., tryplophan) is nol recommended, I signs and symp-
foms of serotonin syndrome or NMS dcvdop during sertraline lhcrupy. treat-,
ment with seriraline and any, concurrently administered s¢rolonergic or anti-
dOp.lm]rlt.l’glc agents, mcludmg antipsychotic: agenis, should bt dlsc.onnnucd
Jmmedmlely and supportive and symplomalic \rearmenl should be lnlll..llf:d
(See Drug literactions: Serolonergic Druz,-; )

The dropper dispenser provided with Zoloft* oral solution Com.um. l’ldlul’dl
tatex proteins in the form of dry nuwral rubbér which may cause sensitivily
reactions in susceplible mdlvtduals

Because clinical cxperience with sertraline 1n patients with certain concur-
rent sysiemic disease, including cardiovascular disease and renal impairment,
is limiled, caution should he 'excreised when sertraline is administered to pa-
tients with any systemic disease or condition that'may dller metabolism of the
drug or adversely alfect hemodynamic function. {See Dosage and Administra-
tion: Dosage.}

Sertraline should be used wilh caution in patients with' hepatic irnpdirmient,
since prolonged elimination of the-drug has been reported to:oceur in palients:
with liver cirrhosis. (See. Pharmicokinetics: Elimination and see Dosage and:
Administration: Dosage in Renal and Hepatic Impairment.)

The manulaclurers recommend thal palients receiving serzaline be:advised
1o notify their cliniciam' if they aré taking or plan Ie-take nonprescription {over-
the-counter) -or prescriplion medications or alcohol-conlaining beverages or
preparations. Although no.interactions' with nonprescription medications have
been rcported 1o.date, the potential for such adverse drug interactions exists.
Therelore, the use of any nonprescription:medication should be. initiated cau-
liously according 1o the directions ol bse provided on the nonpreseription med-
ication. Although seriraline has not becn shown o poteniise Lhe. impairment
of mental and motor skills caused -by alcohol, (he manulacturers tecommend
that putients be advised to avoid alcohol while receiving the drug.

Sertraline penerally- is less sedating than-most other currently available
dnlidepressants.and does not appear 1o produce substantial impairment of cog-
nitive or psychomotor function. However, paticnls should be caulioned 1hat
seriraline may impair their ability to perform aetivities requiring mental-alert-
ness or physical coordination {e.g., operating- machinery, driving.a motor ve-
hicle} and 1o avoid-such tctivities untif they. experience how the drug affeers
them. Because the risk of using serraline concomilantly, with other CNS active’
drugs has nol been evalunted sysicmatically 10- dale, the manulaclurers rec-
ommend that such therapy be employed cauliously.

Scizures have been reported in pntienis receiving therapeutic dosages ol
scriraline. Because of limiled experience with sertraline in. patients with a his-
tory ol seizures, Lhe drug should be used with caution in such pdtlenr:

Aclivation ol mania and hypomania has ou.urrcd in patients FCLEIVII‘IL ther=
apeutic dosages nf sertra]mc Tlie drug should hc u';cd with cauuon 1n paticnts
wilh a history of mania or hypumamu

Treatment with SSRIs mc!udmg seriruling, Hnd’ selective -;erolohm and
norepinephrine- reuan.}\e inhibitors (SNRIs) may result in hypnnnlreh'lm In
many casés, this’ hyponalremla appears 1o bedue jo the syndrome of inappro-
priale unndlurcllc hormone secretion (SIADHS and’ \ba:, rcvcrs:ble when ser-
traline was discontinued, Cuses with scrum sodjum concentrations lowcr 1han
110 mEq/L have been reported. Geriatric mdlwduah ‘and patients receiving
diuretics or who are otherwise volume depleled may be at'grealer risk of de-
veloping hyponatremia during therapy with SSRIs or SNRIs. Signs and symp-
loms of hyponatremia include headache, difficulty concentraring, menioryzim-
pairment, confusion, weakncss, und unsteadiness, which may lcad.lo falls; more
severe and/or acule cases have been associated with hallucinalions, syncope,
seizures,. coma,.respiratory ames(, and death, Discontinuance of scrtraline
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should be considered in patients with symptomatic hyponutremia.and appro-
printe medical interventiou should be instituied. (See Cautions: Renal, Electro-
lyle, and Genitourinary Elfects and see also Cuutions: Geriatric Precautions. )

Alered platelet funclion has been reported rarely in patients receiving ser-
irline. In addition, use of the drug hos been associaled with several reports of
abnormal bleeding or purpurs. While a causal relatjionship 1o sertraline remuins
to be established, pending such establishment, the drug should be used with
coutien in patients with un underlying coa;,ululinn defeel since the possible
cffects on hemoslasis may be emnj,cr‘llcd in such patients. (See Cautions:
Hematologic Effects.)

Sertraline hos o weak uricoserie effect. {See Cuutions: Merabolic Effects.)
Pending further elucidation of the elinical imponance, il uny, of this effect, the
drug should be used with caution in-poliems who may be adversely affected
(e.g., those at risk for acuie renal failure).

Because seriraline therapy has been associated with anorexia and weight
loss (see Cautions: Metabolic Effects), the drug should be used with caution
in patients who may be adversely affecied by these effects {e.g., underweight
patients).

Like many olher antidepressam drugs, seriraline has been associared with
hypuothyroidism, elevated serum thyroiropin. andfor reduced serum thyroxine
concemralions in o limited number of patients. Beeause of reponts with other
antidepressant apents and the complex interrelutionship between the hypotha-
lamic-pituitary-thyroid sxis and affective (moad) disorders. at least one man-
ufacturer recommends that thyroid function be reassessed periodicaily in pa-
tienis with 1hyroid diseuse who are receiving sertraline.

Commercially uvailable sertraline hydrochloride oral selution (Zolofi*)
contains aleohol. Therefore. concomitant use of sertriline hydrochlonde oral
solution and disulfiram is conmaindicated.

Sericafine is contraindicated in patients concurrently reeciving pimozide.
(Sce Drug Interactions: Pimozide.)

Sertraline also is conruindicaed in patients wha are hypersensitive to the
drug or any ingredient in the formulation.

B Pediatric. Precautions  Safery and elficocy of serraline in children
with obsessive-compulsive disorder (OCD) younger than 6 years of age have
not heen established. Safely and efficacy of senrmline in children with other
disorders (e.g., major depressive disorder. panic disorder, posttraumatic stress
disorder, premenstrual dysphoric disorder, social phobial huve not heen estab-
lished. The overall adverse cffect prolile of seriraline in over 600 pedialric
paticnts who received sertraline in controlled clinical trials wus penerally sim-
ilar 1o that seen in the adult clinical studies. However, adverse efTects reported
i at least 2% of 1he sertraline-treated pediuiric patients in these rjals and that
occurred at least twice as frequenily as in pediarric putients receiving placebo
included lever, hyperkinesin, urinary incontinence, uppressive reaction, sinus-
itis, epistaxis, and purpura.

Ellicucy of sertraline in pediuiric pitients with major depressive disorder
was evaluated in 2 randomized, 10-week, double-blind, placebo-comtrolled,
flexible-dose (50-200 mg daily) trals in 373 children and adoleseents wilh
mujor depressive disorder, bul data from these studies were not sufficient 10
establish effeacy in pediatric patients. In o sulety analysis of the pooled dala
from these 2 siudies, a diflerence in weight change between the sertraline and
pracebo proups was noted of approximately | kg for both pediatric patients {6-
1T yeurs of age) and adolescents (12-17 years of age) representing a slight
weight loss for (huse receiving seriratine und u slight weight gain for those
recciving placeho. In addition, a lacger difference wos noted ia children than
in adolescents hetween the seriraline and placebo groups in the proportion of
outliers for clinically important weight loss: abou 7% ol the children and about
2% of the adolescents receiving serisaline in these studies cxperienced a weipht
loss of more than 79 of their body weiglt compared with none of those re-
ceiving plucebo.

A subset of patients who completed these controlled trials was continued
into a 24-week, flexible-dose, open-label. extension sludy. A mean weight loss
of upproximately 0.5 kg wus observed during the initidl 8 weeks of treasment
for thuse pediarric patients first exposcd (o serirline during the extension siudy,
which was similar 10 1he weight loss observed among sertcaline-ireated palienis
during the first 8 weeks of the randomized controlled irials, The patients con-
tinuing in the extension study began puining weight relative tw their baseline
wetght by week |2 ol seriratine therapy, and patients who completed the entire
34 weeks of therapy with the drug had o weight gain that was similar 1o that
expected using dala froun nge-adjusied peers. The munuf@ciurers state thay pe-
riodic monitoring of weight and growth is reeommended jn pediatric patients
receiving long-term therapy with seriraline or other selective serotonin-reup-
take inhibitors (SS5R1s}).

FDA wams that antidepressants increase the risk of suicidul thinking and
behavior (suicidality) in children and adolescents with major depressive dis-
arder and other psychiatric disorders. The risk of suicidality for these drugs
was idenlified in a pooled analysis of dala from a iotal of 24 ghort-term (4—16
weeks), placeho-controlied siudies of 9 antidepressants (i.e., sertraline, bup-
ropion, citalopram, Muoxetine, Auvoxamine, ninazapine, nefazodone, parox-
cline, venlalaxine) in over 4400 children and adolescemis with major depressive
disorder, OCD, or other psychiairic disorders. The analysis revealed a preaier
risk of adverse events representing suicidal behavior or thinking {suicidality)
during the first few months of rreatment in pediatric putients receiving anti-
depressants than in those receiving placebo.However, a more recent mela-onal-
ysis of 27 placebo-controlled trials of 9 anlidepressants{SSRis and ‘others)in
patieats younger than 19 years ol uge with major depressive disorder, OCD,
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or non-OCD anxiety disorders supgesis that the benefits ol antidepressant ther-
apy in Ireating these conditions may outweigh the risks of suicidal beluvior or
suicidal ideation: No suicides occurred in these pedintric trials.

The risk of suicidality in FDA's pooled analysis-difTercd across the different
psychiatric indications, with the highest incidence observed in the major de-
pressive disorder studies. In addition, ahbough there wis consideruble variation
i risk armong the antidepressants, o iendency towurd sn increase in suicidality
risk in younger patients was [ound for almost all drugs studied. It is corrently
unknown whether the suicidality risk in pediatric patients extends to longer-
term use {1.e., beyond several months). (See Suicidality, under Cautions: Ner-
vous System Effects, in Paroxeting-28:16.04.20.)

As a result of 1his analysis und public discussion of the issue, FDA has
directed manulacturers of all anndepressants 10 add a boxed waming to the
lubeling of their products 1o alert clinicians of this suicidality risk in children
and adolescents und to recommend appropriate monitoring and close obser-
vition of patients receiving these agents, (See Cuntions: Precautions and Con-
traindications.) The drugs thut are the focus of the revised labeling ure all drugs
included in the general class of antidepressants, including thase 1hat have not
been studied in controlled clinical trials in pediatric patients, since the avuilable
data are not adeguaie o exclude any single antidepressant from, an increased
risk. In addition 10 the boxed waming and other information in professional
laheling on antidepressants, FDA currently reeomnmends that a patient medi-
cation guide explaining the risks asseciated with the drugs he provided to the
patient each time the, drups.are dispensed. Caregivers of pediutric patients
whose depression is persistently worse or who are experiencing emergent sui-
cidality or symploms that might be precursers 1o worsening depression or sui-
cidalisy during antidepressant therapy should consult their cliniclan regarding
the best.course of action (e.p., wheiher the therapeutic regimen should he
changed or the drups diseontinued}. Paricuts showld nor discontinue use of
sclective serotonin=reuptake inhibitors without first consudring their clinician:
ir is very imporiant that the_drigy not be abruptly discontisneed (see Dosage
and Adminisiration: Dosage), as withdrenval effects may occw.

Anyone considering the use ol sertraline in a child or adelescent for any
clinical use must balunce 1he potential risk of thempy with the' clinical need.

B Geriatrie Precautions In clinical studies in geriatrie patienis, 660
patients receiving seriraline for the treatment of depression were 65 yeurs of
age or older. and K0 -were 75 years of age or older. No overall differences in
efficacy or udverse cflccts were observed for geriatric patients in these studies
relative Lo younger patients, und other clinical experience has revealed no ev-
idence of age-relsicd 'differenced in safety. [n addiiion, no adverse efleers on
psychomoator performunce were observed in geriutric individunls who received
the drug in one controlled study. However, the possibility that older putients
may exhibit increased sensitivity to the drug cunnot be exeluded. (See Dosage
in Geriatric Patients under Dosage and Administration,)

Limiled evidence suggests that gerartric palienls may be more likely than
younger patients 1o develop sertraline-indueed hyponutremin und transient syn-
dromeé of inappropriale secretion ef antidiuretic hormone (STADH). Therelore,
clinicians prescribing seriraline in periatric patients should be aware of the
possihility 1ha such reacrions may occur. Periadic monitoring {especially dur-
g the lirst several months) of serum sodimn concemirations in geriatric -
lients receiving the drug has been recommended by some clinicians. (See Cuu-
tions: Precautions and Contraindieations.)

As with other psychotropic drugs, geriatric patients receiving antidepres-
sunts appedr 1 have an increased risk of hip fracture. Despite the fewer car-
diovascular and antieholinergie effects associated with sclective serotonin-
reuptake inhibitors (SSRIs), these drugs did not show any advaniage over
ricvelic antidepressants with reg.lrd 16 bip fracture in u casc-conirol sudy. In
addition, there was littie"dilference in the rates of falls between nursing home
residents receiving SSRIs and those receiving rieyclic untidepressanis in a
retcospective stuly. Therefore, all geriatric individuals receiving either type of
antidepressant should be eonsidered to be at'inereased risk ol falls'and appro-
priale mneasures should be laken.

In pooled dalu analyses, a recdieced risk of sucidality was observed in udulis
65 yeurs ol age vr older with antidepressant therapy compured with placebo.
(See Cautions: Precautions and Comiraindications.)

Plasmi ¢learance of sertraline may be decreased in geriatric patients;
plasma clearance of the less active metabolite, N-desmethylsertraline. also may
be decreased in older males.

® Mulagenicity and Carcinogenicity . Sertraline was nol mutugenic,
with or without metabolic activation, in several in vilro tests including the
bacierial mulation ussay and the mouse lymphonma mutatjon assay. Serirline
also was not mul.lgcnic in 1eats for ¢ylogenetic aberrations in vivo in mouse
bone marrow and in vitro in human lymphocytes.

Lifetime studies to determine the carcinegenic polential of sertraline were
performed in CD-1 miee and Long-Evans rats receiving dosages up Lo 40 mg/
kg daily. This dosage corresponded to | und 2 times the maximum recom-
mended human dose on 2 mg/m? basis in mice und rals, respeelively. There
wns a dose-relaled inerease in 1he incidence of hepatic udenomus in male mice
receiving sertrnline dosages of 1040 mg/kg (0.25-1 times the maximun: rec-
ammended human dose on n mg/m?* basis). No increase wais scen in female
mice or in raw of either gender receiving the sume dosages. nor was Lhere an
increase in heputocetlular earcinomas. Hepatic adenamas have a variahle rute
af sponlancous. accurrence in Lhis strain of mice, und the relevance ol this
finding 1o humans is not known. There was an increase in [ollicudur adenomas
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ol the thyroid. not accompanied by thyroid hyperplasia, in female rats receiving
a sertraline dosage of 40 mp/kp (2 times the maximum recommended human
dose on u mg/m? basis). There also was 4n increase in uterine adenocarcinomas
in rafs receiving sertralinc .dosages of 1040 mg/kg (0.5-=2 limes the maximum
recommended human dose on a mg/m? basis), however, Lhis elleet coald not
be directly attributed 10 the drug.

B Pregnancy, Fertility, and Lactation Pregnancy Some néo-
nales exposed Lo sertraline and other SSRIs er SNRTs Tate in the third trimesrer
ol -pregnancy frave developed complications that have sometimes been severe
and required prolonged hospitalization, respimiory support, enteral nutrition,
and other [orms of supportive care in special-care nurseries. Such complications
can arise immedinely upon delivery and usually last severnl days or up lo 2—
4 weeks, Clinical fi fndmgb reported 10 dile in the neonales have included res-
piratory distress, cyanosis, apneu, seizures, lemperalure instability or fever,
leeding dilficulty, dehydration, cxcessive WeiEhlloss vomiling, hypoglycemia,
hypotonia, hypertonia, hyperrcﬂx.m treinor, “jitteriness, lmtnblhly, lethargy,
reduced or lack of reaction lo pain stinuli, and constant crying. These clinical
features appear to be consistent with either a direct 1oxic effect of the S5RI or
SNRI or, pdssibly, a ‘dreg withdrawal syndrome It should be noted: that ‘in
some tases the clinical piciure was consistent with ‘serotonin byndrome (see
Drug Interactions: Scrdlonergic Dregs). When tréaling a pregnanl woman with
sertraline during the third trimester of pregnanéy, the clinician should carefully
consider the posential risks and benclits of such therapy. Consideration miy be
given o cautiously lapering sertraline Iherupy in the' third 1rimester prior Lo
delivery if the drug is adminisicred during pregnancy. {See Treaiment of Preg-
nant Women during the Third Trimester under Dosage and Administration:
Dosnpe.}

FDA stales that decjsions about management of depression in pregoant
women are challenging and that the patient and her efinician must carefully
consider and discuss the polential benefits and risks ‘of SSRI therapy during
pregnancy lor the individual woman. Two recent studies provide important
information on risks associaled with discontinuing or contmu:ng anllderLs'i:lnl
lherapy diring pregnanicy.

The first study, which was prospective, nulurdlistic, and longitudinal in
design, evaluated the pelential-risk of relapsed depression in pregnant women
with a history of tnajor depressive-disorder who discontinued or allempled to
discontinuc. antidepressant (SSRIs, tricyclic antidepressants, or others) therapy
during pregnmicy compured with Lthat in women.who continued antidepressaul
therapy:throughout their pregnancy; ntl women were euthymic while receiving
anlidepressant therapy at the beginning ol pregnancy. In this study, women
who discontinued nniidepressant therapy were lound fo be 5 times more likely
10 have a relapse of depression during their pregnancy than were women who
coniinued to reeejve (hcir.antidepressant while pregnani, suggesting that preg-
nancy does nol proleci againsi a relapse of depression.

The sceend siudy suggests that infanis exposed 1o SSRIs in late pregnancy
may have an inereased risk of persistent pulmopary hyperiension of the new-
bom (PPHN), which is associsied with substantial nconmal morbidity and mor-
Lality. PPHN occurs.ata rale of 1-2 neonates per 1000 live births in the penerl
population in the US. In this retrospeclive case-control study of 377 women
whose infanls were hom with PPHN and 836 women whose infants were bom
healthy, the risk for developing persistent pulmonary hyperension of the new-
born was approximately sixfeld higher for infants exposed to SSRIs alter the
wwentieth week of gestation cempargd with inlants who had not been exposed
to SSRIs during this period. The stdy wus too small to compare the risk of
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PPHN assoeiated with individual S5RIs, and the findings have not been con-,

firmed. Although the risk of PPHN identified in this study still is low (6-12
eases per 10001 and lurther study is needed, the findings add to eoneerns [rom
previous reports that infants exposed 10 SSRIs late in pregnancy may experi-
cnce adverse effects.

Most epidemiologie studies ol pregnancy oulcome following firsi-rimesler
exposure Lo SSR1s, including seriraline, conducled o date have not revealed
evidence of an increased risk of major conpenital malformations. In a pro-
spective, contrelled, mullicenter study, malemnal use of several SSRIs (sertra-
fine. luvoxamine, paroxetine) in a limited number of pregnant women did not
appear Lo increase the risk of congenilal malfonnuion, miscarriage, stillbirth,
or premature defivery when nsed dunng pregnancy al recommended dosages,
Birth weight and gestational age in neonales cxposed to the drugs were similar
to those in the control group. In another small study hased on medical records
review, the incidence of congenital anomalies reported in infants born to
women who were irealed with sertraline and other SSRIs during pregnaney
wus comparable to that'observed in Lthe general population. However, the resulls
ol epidemiologic siudies indicate that exposure 10 paroxetine during the first
irimester of pregnaney may increase the risk for congenital malformations,
pirticularly cardiovascular mallormautions. {See Cautions: Pregnancy, Ferility,
and Laciotion, in Paroxetine 28:16.04.20.) Additional epidemiologie sludies
are needed to more thoroughly evalunmic the relative sulety of seriraline and
other SSRIs during pregnancy, including their potential leratogenic risks'and
possible effects on neurobehavioral development.

The manuflacturers state that there are no adequate and controlled studies
Lo date using scriraline in pregnant wemen, and the drug should be vsed during
pregnancy orly when the polential benefils justify the possible risks to the fetus,
Women should be advised to notily their physician if they beeome pregnant
or plan to become ‘pregnant during therapy. with the drug, FDA siates that
women who are pregnant or, Lhinking aboul beeoming pregnant should not
discontinue any sntidepressant, including sertraline, without first consulting

2394 AHFS DRUG INFORMATIONT 2010

NHIBITORS

Case 3: %9 cv-00080-TMB gument 78-17

sechligd 03/24/2010  Page 11 of 32

their clinician. The decision whether or not. to continue anlidepressant therapy
should be made only after careful consideration of the potential benefils and
risks of antidepressanl therapy for each.individual pregnant patient. I o deci-
sion is made io discontinue treaiment wilh sertraline.or other S5RI1s before or
during pregnancy, discontinuance ol therapy should be dene in consuliation
wilh the clinician in accordance with the prescribing information for the anii-
depressant and the patient should be closely monitored lor possible relapse of
depression.

- Reproduclion studies in rals using sertraline dosapes up to B0 ing/kg daily
and in rabbits using dosages up 10 40 mg/kg daily have not revealed evidence
ol 1eralogenicity; these dosages correspond to:approximately 4 times the max-
imum recommended human dosage on a mg/m- basis. No evidence of terato-
genicity was observed al any dosage studied. When pregnant rats and rabbits
were given senraline during the period of organogenesis, delayed ossification
wis observed. in fetuses at doses of L}-mg/kg (0.5 limes the maximum ree-
ommended human dose on a mg/m* basis) in rats-and 40 mp/kg {4 times the
maximum recommended human dose on # mg/m* basis) in rabbits. When [e-
male rats received sertraline during the last third of gestation and ihroughout
lactation, there was an. increase in the number of siillborn pups and in the
number of pups dying during the first 4 days afier birth. The body weights ol
the pups also were decreased during the frst 4 .days afler birth. These-clTects
occurred a1 a dose ol 20 mg/kg .(approximaltely the same as the maximum
recommended human dose on a mg/m* basis).; At 10 mg/kg (0.5 rimes (he
maximum recommended human dose on a mg/m* basis), no effect on rat pup
merlality was observed. The decrease in pup survival was shown to result lTosn
in .uicro cxposure to the drug. The clinical importance of these elfcels is not
known.;

The cffect of sertraline on labor and delivery is nol known.

Fertﬂf!y A-decrease ‘in ferlility was observed in 1 of 2 reproduction
studics in rats using sertraline dosages of 80 mg/kp (4 umr:s the maximum
recommended human dosc-on a mg/m? basis).

Lactation  Serraline and ils principal metabolite, N-desmeihylsenra-
line,-are disiributed into milk. Sertratine should he used with caulion iri nursing
women, and women should be advised 1o nolify their physician if they plan 1o
breasli-leed.

Drug Interactions, |, $ 5

M Serotonergic Drups Use of selective serotonin-reuptke-infiihitors
(SSRIs) such as sertraline concurrenily or in close, succession with other dmgs
thal affect serctonergic neurotransmigsion may result in serafonin syndrome or
neuroleplic matignani syndrome’ (NMS) like reactions. Symploms of serotonin
syndrosne may include mental stmus changes (e.g., agitation, hallucinulions,
coma), autonomie instability (c.g., tachycardia, labile blood pressure, hyper-
Lthermia), ncuromuscular dbf:l'l'dllorl'i (e.g., hyperreflexia, |nc00rd|nal|0n) aind/
or GI symptoms {¢.p., nau‘:c.l, vomiling, cll.m'hen) Although [he syndrome
appeurs [0 he relalively uncommon and usually mild in severlly, serious and
polentially life- 1hreaiemng complieations, including seizures, disseminated i in-
travascular eoagulation, respiratory Tailure, and severe hyperthermia as well as
death occasionally have been reponed In its mos! severe formn, serotonin syn-
drome may resemble NMS, which is characierized by hyper[herrnl.l muscle
ripidity, aulonomic, instability with pnwhle rapid ﬁuclmuon in vital signs, and
menial status changcs The precise mechanisni of :heqe Teactions is not Fully
under-ﬂoud however, they appear (o resull [rom exccsslvc scrotonergic acuvuy
in the CNS, probably mediaied by activation of serolonin 5-HT,, receplors.
The possible invalvement of dopdmme und 5- HT,J’eeep[ors also has been sup-
gesied, although their roles remain uncleur

Serolonin syndrome most comm(mly ot.curs when 2 or more drugs that
alfect scrolonergic neurolransmission ase administered cither concurrenlly or
in close succession. Serolonergic agents.include those that inerease serolouin
synthesis (c.p.. the serolonin preeursor lrypmphun]. siimulate synaplic sero-
lonin release (e.g., some amphetamines, dexlenfluramine [no longer commer-
cially available in the US], fenfluramine |no longer, commercially available in
the US]), inhibit the reuptake of serotonjn aller release (e.g., S8RIs, sclective
serotonjn- and norcpinephrine-reuptake inhihitors [SNRIs], tricyclic antide-
pressants, trazodene, dextromethorphan, roeperidine, tramadol), decrease: the
metabolism of serolonin (e,g., MAQ inhibitors), have direct scrotonin posisy-
naplic receptor activity (e.g., buspironce), or nonspecifically induce increases in
serolonergic neuronal sctivity (e.g., lithium salss). Sclective agonisis -of sero-
lonin (5-hydroxytryplamine; 5-HT) Lype- 1 recepiors (“triplans "} and dihydroer-
gotaming, agenls with serolonergic activity used in (he miunagemenlt of migraine
headache, and St. John's wont (Hypericum perforatin} also have been impli-
cated in serolonin syndrome.

The combination of SSRIs and.MAQ: inhibitors may result in scrolonin
syndrome or NMS:like reactions. Such reactions have alsg been reporied in
potients receiving SSRIs concomitantly with iryplophan, lithivm, dexirowe-
thorphan, sumatriptan, dihydroergolsmine, or antipsychotics or other dopamine
antagonists. In rare cases, serotonin,syndrome reportedly has occurred in pa-
tients receiving Lhe recommended dosage.of a single serotonergic agenl (e.g.,
clomipramine) or during.accidental overdosage (e.g., sertraline intoxicution in
a child). Some other drups that have been implicated in precipitaling symptoms
sngpestive of serolonin syndrome or NMS-like reaciions include buspirone,
bromocriptine, dexiropropoxyphene, linezolid, methylenedioxymethamphe-
lamine (MDMA; “cestasy™), selegiline (a selective MAQ-B inhibilor); and si-
butramine {an SNRI used for the manapemcnt of obesity). Other drugs that
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have been ossociated with the syndrome but for which less convincing disa are
available include curbamazepine, fentanyl, and pentazocing.

Clinicians should be aware of the potentinl for serious, possibly latal re-
actions associated with serotonin syndrome or NMS-like reactions in patients
receiving 2 or more drugs that affect serolonergic neurotransmission, even if
no such imeractions with 1he specific drugs have been reported to date in the
mnedical lierasure.. Pending - further accumulution of dalp, serotonergic drugs
should be used cawtiously in eombination and such combinations avoided
whenever clinically possible. Serotonin syndrome may be more likely 10 oceur
when Enitiating therapy, increasing the dosage, or following the addition of
another scrotonergic drug. Some clinicians s1ate that patients who have expe-
rienced serotonin syndrome may be at higher risk for recurrence of the syn-
drome upon reinitiation of serotonergic drugs. Pending further experience in
such cases, some clinicians recommend that therapy with serolonergic agents
be limiled following recovery. In cuses in which the potential benefit of the
drug is thought o ourweigh the risk of serolonin syndrome, lower potency
agents and reduced dosages should be used, combination serotonergic therupy
should be avoided, and patients should he monitored carefubly for manifesta-
tions of serotonin syndrorne, If signs und svmptoms of serotonin syndrome or
NMS develop during therapy, treatment with sertraline and any concurrently
administered serotonergic or anlidopaminergic agenis, including antipsycholic
agents. should be discontinned immediutely i#nd supponiive and symplominic
treatment should be initinted.

For further informatiun on serotonin syndrome, including manifestn-
tions ond treatment, see Drug Interactions: Serotonergie Drugs, in Fluos-
etine Hydrochloride 28:16.04.20.

- Monoamine Oxidase Inlubitors  Potentially sedous, sometimes fatal
serolontn syndrome or NMS-like reaclions have been reported in patients re-
ceiving SSRls, including sertraline, -in' combinution with an MAQ inhibitor.
Severe serotonin syndrome reaction developed several hours ufter initiuting
sertraline in & woman already receiving phenelzine, lithium, thioriduzine, und
doxepin. Such reactions also have heen reporied in patients who recenmtly have
discontinuzd an SSRY and have been staned on an MAQ inhibitor.

Becuouse ol the potenriud risk of serolonin syndrome or NMS-like reactions,
concomitarit use of sertraline and MAO inlnbitors is ¢ontraindicated. At [east
2 weeks should elapse between discontinuance of MAQ inhibitor therapy and
initiation of sertraline therapy and vice versa,

Linezalid. Linczolid, an ami-infective agent that is a nenselective and re-
versible MAO inhibitor, has been associnted: with drug interactions resulting
in serotonin syndrome, including seme associnted with S5RIs, and polentiully
muy also cause NMS-like reactions. Therefore, some manufucturers of seriru-
line slaie thal linezolid should be used wilh caution in palients receiving ser-
traline. The manufacivrer of hnezolid stutes that, unless patients are carefully
observed for signs andfor sympioms of serotonin syndrome, the drug should
not he used in patients receiving SSRIs. Some clinicians sugpest that linezolid
only be used with caution and close monitoring in patients concurrently re-
ceiving SSRIEs, and some suggest that SSRI therapy should be discontinued
before linezolid is initinled and not reinitiated until 2 weeks after linezolid
therapy is completed,

Moclobemide. Moclobemide (not commercially availuble in the US), a se-
lective and reversible MAO-A inhibilor, has been associaled with serotonin
syndrome, und, such reactions have been fatal in several cases in which the
drug was given in combinatien with the S5R1 citalepram er with clomipramine.
Pending further experience wilh such combinations, some cliniciuns recom-
mend that coneurrent therapy with moelohemide and SS5RIs be used only with
estreme cawion and that SSRIx should have been discontinued for some tiine
(depending on the elimination half-lives of the drug and its active metabolites)
before initiating moclobemide therapy.

Seleglline.  Selegiline, a selective MAQ-B inhibitor used in the manage-
ment of parkinsonian syndrome, has been reported (o cuuse serelonin syndronie
when given concurrently with SSR1s {e.g., fluoxetine, paroxetine, sertraline).
Although selegiline is a selective MAC-B inhibitor as therapeutic dosages, the
drup appears to lose its selectivity for the MAO-B cnzyme at higher dosages
{e.g.. those exceeding 10 mg/kg), thereby incrensing the risk of serclonin syn-
drome in paienis receiving higher dosapes of the drug cither alone or in com-
bination with olher serotonergic agents. The munufacturer of selegiline rec-
ommends -avoiding concurrent selegiline and SSRI therapy. In addition, the
manulacturer of selegiline recommends thal at least 2 weeks elapse between
discontinuance of sclegiline und initiation of SSRI therapy.

Tsantuzid. [soniazid, an antiberculosis ‘agent, appears lo have spme
MAQ-inhibiting uctivity. In addition, iproniazid (nol commerci.ﬂly available
in the US), another antituberculosis agent structurally related ‘o isoniuzid that
also possesses MAO- lnh\bmng aclwny reponiedly has resulied in serotonin
syndrome in a1 least 2 patiemts when given in combination with meperidine,
Pending further experience, clinieians should be aware of the potential for
serotlonin syndrome when isoniazid is given in combination with SSR1 therapy
(such us sertraline) or other scrotonergic agents.

Tryptophan and Other Serotonin Precursors  Because of the po-
tential risk of serolonin syndrome or NMS-kike reaclions, concurrent use ol
iryptophun or other serotonin precursors should be uveided in patients receiving
seriraline.

5-HT, Receptor Agonists (“Triptans”)  Weakness, hyperrefiexia,
and incoordination huve been reported rarely during postmarketing surveillance
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in paticnts receiving sumatripian concomilonily with an S5RI (e.g., citalopram,
escilatopram, fluoxetine. fuvaxumine, paroxetine, sertraline); these reactions
resembled seratonin syndrome. Oral or subcutancous sumatriptan and S5Rls
were used concomitantly in some clinical studies without unusual adverse ef-
fects. However, an increase in the frequency ol migraine attacks and a decrease
in the cffectiveness of sumatripian in relieving migraine headache have been
repocted in a patienl receiving subcutaneous injections of sumatriptan inter-
nittently whilc undergoing fluoxetine therapy.

Clinicians prescribing 5-HT, receptor agonists, SSRIs, and SNRIs should
consider that 5-HT, recepior agonists ofien are used intermittenily and that
either the 5-HT, receptor agonist, S5R1, or SNRI may be prescribed by a dif-
ferent clinician. Clinicians also shoutd weigh the potenial rsk of serotonin
syndrome or NMS-like reactions with the expected benefit of using a 5-HT,
receptor agonist concurrenty with SSRI or SNRI therupy. Il concomitant weat-
ment with sumatriplan or another 5-HT), receplor agonist and sértraline is clin-
icully warranted, the paticnt should be observed carefully, particularly during
Lrealment initintion, dosage increases, and following the addition of other ser-
olonergic agents. Patients, receiving concomitant 5-HT, receplor agonist and
SSRI or SNRI therupy should be informed of the possibilily of serotonin syn-
drome or NMS-like reactions und advised to immediutely seek medical alen-
tion if they espericnce signs or symptoms of these syndromes.

Sibutramine  Because of the possibility of developing poiemially se-
rious, somclimes faal serolonin syndrome or NMS-like reactions, sibutramine
should be used with caution in patients receiving sertraline.

Other Selective Serotonin-reuptake Inhibitors and Selective Se-
rotonin- and Norepinephrine-reuptake Inhibitors  Concomitant ad-
ininisiration of sertraline with other SSRIs or SNRIs potentially may resalt in
serotonin syndrome or NMS-like reactions and is 1herefore not recommended,
(See Dosuge und Administration: Dosage.)

Antipsychotic Agents and Other Dopamine Antagonists  Con-
comitant use of antipsychotic agents and other dopumine amagonists with ser-
traline rarely may resull in potentially serious, somctimes fatal serotonin syn-
drome or NMS-like reactions. I signs and svmploms of serotonin syndrome
or NMS oceur, treatment with seriraline and asy concurrently administered
antidopaminergic or serotonergic agents should be immediately discontinued
and supporiive and symplomaticrieeatment initinted. (Sec Drug Interactions:
Clozapine and sec also Drug Ineractions: Pimozide. )

Trainadol and Other Serotonergic Drugs  Because of the potential
risk.of serotonin syndroine or NMS-like reaclions, caution is advised whenever,
SSRIs, including serreuline, and SNRIs are concurremly administcred with’
oher drugs thar may affeci serotonergic neurelransmiller sysiems, including
iramadol and Si. John's worl (Hypericum perforatinr).

m Drugs Undergoing Hepatic Metabolism or Affecting Hepotic
Microsomal-Enzymes  Animaul studies have demonstrated that seriraline
induces hepatic microsomal enzyvmes. In humans, microsomal enzyme induc-
tion by sertraline was minimal as determined by a small (5%) but statisticatly
significant decresse m antipyrine half-life foltowing sertraline adminislration
(200 1ng daity) for 21 days. The manufacturers stute that this small change in
antipyrine half-lifesreflects a clinically unimportant change in hepatic metab-
olism. Nonelbeless. cautjion-should be exercised when seriraline is given 1o
patients receiving drugs that are hepaticully melabolized and that have a low
therupeulic ratio, such as warfacin, (See Drug Imeractions: Protein-bound
Drugs and sce also Auoticoagulents under Drug Inleractions: Drugs Affecting
Hemostusis.)

Drugs Metabolized by Cytochrome P-450 (CYP) 2D6  Seniraline,
like many other antidepressants (e.p., ather SSRI1s, many tricyclic antidepres-
sunts) is metabolized by the drug-metabolizing cytochirome P-450 (CYP} 2D6
isoenZyine (debrisuquinc hydroxylase). In uddition, like many other drugs me-
tabolized by CYP2D6, sertraline inhibitg the activity of CYP2D6 and poten-
tially may increase plasma concentrations of concomitantly administéred drugs
that also ure metabolized by this isoenzyme. Although similur inleractions are
possible with other S§RIs, there is considerable variability among the drugs in
the extent 1o which (hey-inhibit CYP2D6. Al lower doses, seriraline has dem-
enstraled a less prominent inhibitory effect on CYP2D6 than some other SSR1s,
Nevenheless, even sertraline has the potemtial for clinicully important CYP2D6
inhibition.

Concomnilant use of sertraline with oller drugs metabolized by CYP2D6
has not been systemutically studied. The extenl to which this potentisl inter-
action may become clinically important depends on the extent of inhibition of
CYP2D6 by the antidepressunt and the therapeutic index of the concomitantly
administered drug. The drugs for which shis polential interaclion is of greatest
concern arc those lhal ure metabolized principally by CYP2D6-and ‘have a
narrow (herapeutic index, such as trcyclic antidepressants, class IC antiar-
rhythmies (e.g., propafenone. flecainide. encainide), und some phenothiazines
(c.g., thioridazine). .

Caution should be used whenever concurrent therapy with sertraline and
other drugs inetubolized hy CYP2D6 is considered. Because concomilant use
of sertraline and thivridazine may result in increased plasma concentrations af
the phenothiazine and increase the risk of serious, potentially fatal, adverse
cardine eflects (e.p., cardiac nrrhythmias), the manufacturer of thioridazine
states that the drug should not be used cancomitant|y with any.drug that inhibits
the CYP2D6 isozyme. The manufacturess of seriraline siate that concurrent use
of a drug melabolized by CYP2D6 may necessilale the administration of <os-
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uges of the other dnig that are lower than those usually preseribed, Furthermore.
whenever seriraline therupy is discontinued (and plasma concentrations of ser-
ratine are decreased) during concurrent therapy with another drup metabolized
by CYP2D6. an increased dosage of the concurremtly administered drug may
be neeessary.

Drugs Metabolized by Cytoechrome P—450 (CYP) 3A4  Alhough
sertraline con inhibit the cylochrome P<430 (CYP) 3A4 isoenzyme, results of
in vitro and in vivo studies indicate that'the drug is a much less potent inhibitor
of this enzyme than many other drugs. In an in vivo drug inleraction study.
concomilant use of sertraline and the CYP3A4 subsirate, curbumazepine, under
steady-state conditions hud ne effect on plasma concentrations of carbamaze-
pine. The manufacturers of sertraline state that these data sugpest that the exient
of seriraline ‘s inhibition of CYPIA4 activity is unlikely to be of clinical im-
portance. However, o marked increase in plasma concentrntions (ranging from
80-2507%) and bone mirow suppression developed within 1-2 months of in-
itiating sertrodine in a patient previcusly siabilized on carbamozepine and fe-
cainide thernpy. Althouph the precise mechanism for this possible interaction
and the role of 1he cytochromic P-45{) enzyme syslem are unclear, some-clini-
cinns recommend that carbamazepine concentrations be monilored duting con-
comlitanl sertraline therapy.

Results of an’ in vive drug interaction stady with cisapride indicate that
concomitant use of senraline (200 mg daily) induces (he metabolism of eisa-
pride; peuk plasma concentrations and area under tie plasma conceniralion-
time curve (AUC) of cisnpride were: decreased by about 355 in the siudy.
Hawever, the manufaciurers of sertraline state that the extem nf seriraline’s
inhihition of CYP3A4 aclivily is unlikely 10 be of clinical imponance.

Resules of unother drug inleraction study in which sertraline was uscd con-
comitantly with terfenadine {no lenger commercially availahle in the US), a
drug metabolized principally by the cylochrome P-45(0 microsomal enzyme
systemn (mainly by the CYP3A4 isoenzyme), indicale that concurrent use of
sertraline did nol increase plasina concentritions ol terfenadine iind, therefore,
the manufacturers state thal these data sugpest that the extent of sermraline’s
inhibition of CYP3AZ activity is unlikely to be of clinical importance. How-
ever, the manufacturer of astemizole (no longer commercially available in the
US) and some climicians s1ate that until the clinical importance of 1hese findings
is established, eoncomilant use of sertraline with astemnizole or terfenadine is
not recomnmended since suhstantially incressed plasma concentrations of un-
changed aslemizote or terfenadine could occur resulting in an increased sk of
gerious ndverse cardioc effects.

m Tricvelic and Other Antidepressants  The'extent to which SSRI
interactions with tdcyclic antidepressants may pose clinicul problems depends
on the degree of inhibition and the ph.mmv.nkmenu. of the serotonin-reuptake
inlibilor involved. In healthy individuals, sertealine las been shown Lo sub-
stantially reduce the clearance of two tricyclic antidepressants. desipramine and
imipramine, This interaction appears to result [rom senraline-induced inhibi-
tion of CYP2D6. Thus, the manufnclurers and some clinicians recommend that
caution be exercised during concurrent use of tricyclics with sertrline since
sertraline may inhibit the metabotism of the 1dcyelic untrdepressam. In addi-
tion, plasma tricyctic concentrations may need 10 be monitored and the dosuge
ol he tricyclic reduced ‘dudng concomitant administrasion. (See Dosage and
Administration: Dosage and see also Drugs Metabolized by Cytochrome P-4350
[CYP] 2D6 under Drug Interactions: Drugs Undergoing Flepatic Metabolism
or Affecting Hepatic Microsomal Enzynmes.)

Clinical experience regarding the optimal timing of switching Irom other

antidepressants to sertraline therapy is limited. Therefore, the manufacturers
recommend that care and prudent medical judgment be exercized when swilch-
ing from other antidepressants 1o seriraline, pasticularly Irom long-acling
agents {e.g.. Auoxeting). Pending further experience in pairenss being trans-
ferred from therapy with another antidepressunt to seriraline and as.1he clinica!
situation permits, 1t generally is recommended that the previous antidepressant
be discontinued according 10 the recommended guidefines for the speeifie an-
tidepressant prior to milintion. af seriraline therapy. (Sce Drug Inleractions:
Serotonergic Drugs.)
m Protein-bound Prugs Because sertraling is highly protein bound, the
drug theoretically could be displaced from binding sites by, or il could displace
[rom binding siles, other pratein-hound drugs such as ool anticoagulunts or
digitoxin. kn vilro swdies to doic have shown that sertraline has no effect on
the proiein hinding of 2 other highly protein-hound drugs. propranolol or war-
[arin; these findings also have been confirmed in clinical studies. However,
pending fusther accumulation of data, paticnts receiving seriraline concomi-
tantly with any highly protein-bound drug should be observed lor potential
adverse efleets associnted with combined therupy. {See Anticoagulants under
Drug Interactions: Drugs Alfecting Hemostusis.)

® Drugs Affecting Hemostasis  Anficoagulants  In o study com-
paring prothrombin time AUC ((—120 hour) following a dose of warfurin (0.75
mg/kg) or placebo prior to and after 21 days of cither sertraline (50-200 mg
daily) or pfacebo, prothrombin time increased by un average of 84 compared
with boseline in the sertraline group and decreased by an avernpe of 1% in
those receiving placebo. In addition, the normalization of prothrombin time
way slightly delayed in those recejving senraline when compared with those
receiving placebo. Becawse the clinical impornance of these findings is not
known, prothrombin time should be monitored earefully whenever sertraline
therapy is initiated or discontinued in patients receiving anticongulunts. (See
Drug Interactions: Prolein-bound Drugs.)
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Other Drugs That [nterfere with Hemostasis  Epidemiologic case-
contro} and cohon design studics thut have demonswated an association be-
iween seleclive serotonin-reuplake inhibitor therapy and an increased nisk of
upper GI bleeding also have shown that concurrent use of aspirin or other
nonsleroidal unti-inflammatory agents substantially increases the risk of GI
bleeding. Although these siudies focused on upper-GI bleeding, there is some
evidenee suggesting that bleeding at other sites may be similarly potentinled.
The precise mechanism for this increased risk remains 1o be clearly estnblished;
however, scrolonin release by platelets is known o play an important role in
hemostasis, and sefective serotonin-reuptake inhibitors decrease serolonin up-
take {rom the blood by platelets, thereby decreasing the amount of seroionin
in platelets. Paiients receiving sertraline shoukd be cautioned about the con-
comitant use of drugs that interfere with hemostasis, including aspirin and other
nonsteroidal unti-mflammalory agents.

® Alcohol  Serraline adminiseration did nol potentiale ibe vognitive and
psychemotor effects induced by alcehol in healthy individuals. In addition, no
apparent additive CNS depressani effecis were observed in geriatric patienis
receiving sertraline logesher with moderate amounts of alcohol. Nonetheless,
the manufacturers stale that concurrent use of ‘seriraline and alcohol is not
recommended. ‘

m Electrocoanvulsive Therapy — The effects of sertraline in conjunclion
with electroconvulsive therapy (ECT) have not been evaluated o dade in clin-
ical studies.

B Cimetidine In a sludy evaluating 1he effect of the addition of a sinple
dose of sertraline (100 mg) on the second of 8 days of cimetidine ndminisiration
(800 mg daily), the.mean ‘AUC; peak concentration. and elimination haif-life
of serirnline increased substantially (by 50, 24, and 26%, respectively) com-
pared with he placebo group. The clinical imporance of these changes is
ustknown.

o DBenzodinzepines [n a study comparing the disposition of diazepum
administercd 1V before and after 21 days of sertraline therapy (dosage titcated
from S0-200 mg daity} or placebe, there was a 32% decrease in diazepam
clearance in the seriraline recipients and a 19% decrease in those receiving
nlacebo when compared with baseline. There was d 23% increase in the time
1o maximal plasina concentration for desmethyldiazepam in the sertraline group
compared with a 204 decreasc in the placebo group. The clinical importance
of these findings is unknown: however, they sugpest that scrtraline and N-
desmethylsertratine are.not likely to substantially inhibit the CYP2CI9 and
CYP3A3/4 hepalic isoenzyimes invelved in the metabolism ol -diazepam.

m Clozapine  Concomitant use of SSRIs such as sertraline in particns re-
ceiving clovapine can increase plasma cancentrations ol the antipsychotic
agent. In i study in schizophrenic patienls receiving clozapine under steady-
state canditions, initintion of paroxetine therapy resulted in only minor changes
in plasna concentrations of clozapine and its metaholites; however, initiation
of Muvoxamine therapy resulied in increases that were threefold compured with
baseline. In other published reports, concomitant use of clozupine and SSRIs
(Nuvoxumine, paroxetine, sertraline) resulied in modest increases (less 1hin
twofold) in clozapine and melabolile coneentrations. The manufacturer of clo-
zapine states thar caution should be exercised and patients closely monitored
i clozapine is used in patients receiving SSRIs, and a reduction in clozapine
dosape should be considered. (See Antipsychotic Agenls and Other Dopamine
Antagonists under Drug Enteractions: Serotonergic Drugs.) ‘

m Lithium  Ina placebo-controlled tral, the administration of 2 doses of
sestraling did not substasially abler steady-siate plasma lithiom concentrations
or the renal elearance of lithium. Pending fusther accumulation of data, how-
ever, the manufuciurers recommend thal plasma fithium concentrations be mon-
itored following intintien of sertraline in patients receiving lishium and thal
lithiun <osage be adjusied accordingly. In addition, because of the polential
risk of serotonin syndrome or NMS-like reactions, caution is advised during
concurrent seriraline and lithium use. (See Driig Inleractions: Serotonergic
Drugs.)

® Hypoglycemic Drugs  In a placebo-controlled study in healthy male
volunteers, sertraline administration lor 22 days (including 200 mg daily for
the finnl 13 days) caused a small but stanistically signilicant decrease (16%) in
the clearance of a 1-g 1V dose of tolbutamide compared with.haseline values
and an increase in the terminal elimination hall-life (from 6.9 10 8.6 hours).
The decrease in clearance was.nol accompanied.by any subslantial changes in
the plasma protein binding or the apparent volume of diswibution of 1okbui-
umide, which suggests that (he change in 1olbutamide cleurance muy be caused
by a slight inhibition- of the eytochrome P-434 isoenzyme CYP2C9/1(0 when
sertratine is given in the maximum recommended dosnge. The clinical jmpor-
lance of (hese findings remains 1o be determined,

m Digoxin  [n a placebo-coritrolled-trial in healthy voluntcers, sertraline
administration for [7 days (including 200 mg daily for the final 10 days) did
nos alter serun digoxin concentsations or renal ¢learance of digoxin, The results
of this sludy suggest thal dosage adjustment of digoxin may not be necessary
in patients receiving concomitant sertraline.

B Atenclol  Inadouble-blind, placebo-controlied, randomized., crossover
study, o single, 100-mg dose of serraline had no effect on the S-adrenergic
blocking vetivily ol atenolol when sdministered to a limited number of healthy
males.
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B Amiodarone A decrease in'the plasma concentrutions of arniodarone
and its aclive melabolite, desmethylamiodarone, to 82 and 85% ol 1he baseline
values, respeclively, occurred in one patient [ollowing lhe discontinuance of
serrline and carbamazepine therapy, suggessing that sertraline may have been
inhibiting the merabolism ol amiodarone by CYP3A4.

m Phenytein  In a randomized, double-blind, placebo-controlled trial,
chronic udministration of high dosages ol sertraline (200 mg daily) did not
substantially alfect dhe pharmacokinetics or pharmacodynamics ol phenytoin
when the 2 drugs were given concucrently in healthy voluntcers. However,
substantial reductions in plasma sertraline concentrations have been observed
in senraline-treped patients concurrently receiving phenyioin; it was suppested
that induction ol the cytochrome P-430 jsoenzymes may be responsible. In
addilion, concurrent administration of sertraline und phenytoin reportedly re-
sulied in elevaled phenyloin concentrations in 2.geriatric pattents. Pending
[urther accumulaltion ol dwa, the manulacturers and some clinicians recom-
mend that plasma'phenytoin concentsations be menitored following initiation
ol seniraline therapy and 1hat phenytoin dosage should be adjusted as necessary;
particularly in patiends with multiple underlying medical conditions und/or
these receiving multiple concemitunt drugs.

® Pimozide Concomitant use ol sertraline and pimozide hus resulied in
substantial increases in peak plismn concentrations and afen under the piasma
concentralion-time curve {AUC) of pimozidé. In one controlled study, admin-
istrition of a single 2-mg dose ol pimozide in'individuals receiving seriraline
200 mg daily resulted in a meun incrense in pimozide AUC and peak plasma
concentritions ol about 40%, bul was not assoeiuted with changes in ECG
parameiers. The elfects on QT interval and phismaecokinetic parameters of
pimozide administered. in higher doses {i.c., doses exceeding 2 mg) in combi-
nation with sertraline are as yet unknown. Concomitant use ol sertraline and
pimozide is contraindicated because of the low therapeutic index of pimozide
and because the reponed interaction between the 2 drugs occurred at a low
dose of pimozide. The mechanism of this interaction is as yet unknown. (Sce
Antipsychotic Agents and Other Depamine Antagonists under Drug Interac-
tions: Serotonergic Diugs.)

@ Valproic Acid The ellect of senraline on plusma valproic acid con-
centrutions remains to be evaluated in clinical studies, In the ubsence ol such
data, the manulacturers recommend monitoring plasma valproic acid concen-
trations following initiation of serraline therapy and adjusting the dosage ol
valproic acid as nctessary.

Acute Toxicity

® Pathogenesis The acute lethal dose of sertraling in humans is not
known. One patiem who ingested 13.5 g ol sertraline ulone subsequently re-
covered. However, death occurred in another patient who ingesied 2.5 g of the
drug alone,

In general, overdosage of sertraline may be expected 1b produce elfeets that
are exlensions of the drug’s pharmacologic and adverse effeess. The most com-
mon signs and symploms nssocisled with nonlatal sertraline overdosage include
somnolence, nauseu, vomiling, lachycardia, dizziness, agilation, and tremor.
Other adverse evems observed in paticnts who received overdosapes of sertra-
line (alone or m combination with other drugs) include bradycnrdia, bundle
branch block, coma, seizures, delirium, hallucinations,. hypertension, hypoten-
sion, munie reaction, pancreatitis, QT-interval prolongation, serotonin syn-
drome, stupar, and syncope. Prolonged tachycardia, bypertension, hallucina-
lions, hyperthermia. tremors of the extremities, and skin Aushing have vecurred
in 2 child alter accidental sertraline ingestion; the reaction resembled serotonin
syndrome. Flushing, anger, emotional lability, and distractability developed 1
hour alter an adult female ingesied 2 g of sertraline; recovery was uneventlul
apart [rom walery bowel mavemenls.

| Treatment Because [afalilies and severe toxicily have been reporied
when sertraling was ingested alone or in combination with other drugs andfor
alcohol, 1he manulacturers and sore clinicians recommend thal any averdosape
involving Seriraline be managed aggressively, Clinicians also should consider
the possibility of serotonin syndrome or NMS-like reactions in patients pre-
senting with similar clinical leatures and a recem history of sertraline andfor
ingestion uf other serolonergic agents and/or ansipsychotic apents or other do-
pamine antagonists. (See Cauljons: Precaulions and Contraindications and see
also Drug Interictions: Seroleneraic Drups.)

Manngcmcm of sentraline overdosage generally involves symplomatje and
supportive care. A patent airway should be esiablished and maimained, and
adequate oxygenation and ventilation should be ensured. ECG and vital sign
monitoring is recommended following acuwie overdosape with the drug, al-
though the value of ECG monitorimg in predicting the severity of sertraline-
induced cardiotoxicity is not known. (See Acute Toxicity: Manilestations, in
the Tricyelic Antidepressants General Statement 18:16.04.28.) There is no spe-
cific antidote lor senraline intoxicarion. Because suicidal ingestion often in-
volves more than one drug, clinicians treating seftraline overdosage should be
alert to possible manilestations caused by drugs olber than sertraline.

If the patient is comatose, having seizures, or lucks the pap reflex, pastric
lavage may be performed i an endotracheal 1ube with'eufl inflated is in pluce
to prevent aspiration of gastric contents. Since administratiof of nctivated char-
coul {which may be used-in conjunciion with sorbitol) may be as effective as
or morc effective than induction of emesis or gastric lavage, its use has been
recommended either in the initial management of sericaline overdosage or fol-
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lowing induction of emesis or gastric lavage. in patienis whoe have ingested a
potentially ioxic quantity of the drug.

. Limiled data indicate that serraline iz nol appreciably removed by hemo-
dialysis. Because ol the Jarge volume of distribution of senraline and its prin-
cipal metabolile, peritoneal dialysis, forced diuresis, hemoperfusion, and/or
exchanpe trans[usion also are likely 10 be ineffective in renoving substantial
amounts of sertraline and ¥-desmethyiseriraline [rom the body.

Clinicians should consult a poison conurol center [or additional mformagion
on the: management ol sertraline overdosage.

Chronic Toxicity

Seriraline has not been studied systematically in unimals or humans to
determine whether therapy with the drug is associated with abuse. tolerance,
or physical dependence.

The premarketing clinical experience with sertraline did not revesl uny
tendency [or a withdrawal syndrome or any drug-seeking behavior. However,
[aligue, severe abdominal crumping, memory impairment, and influenza-like
symptoms’ were reported 2 days [ollowing abrupt disconlinuance of sertraline
in one patient; when sertraline was restarted, the symptoms remiucd. Electric
shock-like sensations occurred jn anoiher patient | day aller the last adminis-
lered dose of seriraling; these sensations became less intense and evenlually
disappeared 13 weeks aller sertsaline therapy was discontinued. When cvalu-
aing these cases und those reporied with other serotonin-reuplake inhihitors,
it uppears that & withdrawal syndrome misy occur within several days following
abrupt discontinuance of these drugs. The rmost commonly observed symploms
are those, that resemble influenza, such s faligue. stomach.complainis (e.g.,
nausea). dizziness or lightheadedness, tremor, anxiety, chills, sweating, and
incoordination. Other reporied symiptoms include memory impairment. insom-
nia, paresthesia, shock-like sensations, headache, paipitations, agitation, or ap-
gression. Such reactions appear to be scll-limiting and improve over [ 1o sev-
erui weeks. Pending further experience, sertrafine therapy should be
discontinued gradually to prevent e passible development of withtlruwal re-
actions.

As with othér CNS-active drugs, clinicians should carefully evaluate pa-
ticnts for o history of substance ahuse prior Lo initiating seniraline therapy, If
sertraline therapy is initiated in patients with a history of substance abuse, such
patients should be monitored closely or signs of Inisuse or abuse of the drup
(e.g., development of 1olerance, use ol increasing doses. drug-seeking hehuy-
ior).

The potential ‘for mlsu\c. ol sertraline in paticms with coneurrent euting
disorders andfor those'who may seek the drug for its appetite-snppressant el-
[ects also may be considered.

Plllarmacology

The pharmacology ol sertraline is complex and in many ways resembles
that of other ontidepressant agents, particularly those agents {e.g., fluoxeline,
Auvoxamine, paroxetine, clomipramine, trazodone) that predominanily poten-
finte the pharmacologic elfects of serotonin (5-HT). Like other seleciive sero-
tonin-renptake inhibiters (SSRIs), seriraline is a potent and highly selective
reupiake inthibitor of serotnnin and bas liile or no ¢ffect on other neurotrans-
milters.

B Nervous System Effects The precise mechanism ol antidepressant
action of sentraline is unelear, but the drug has been shown o selectively inhibit
the reuptake 'of seratonin at the presynaptic neuronal membrane. Senraline-
induced inhihition of serotenin reuptike causes increased synaptie concentra-
tions ol serotonin in the CNS. resuliing in numerous functional changes asso-
ciated with enhanced serotonergic neurotrapsmission. Like other SSRIs (e,

fluoxeline. fluvoxamine, paroxetine), seriraline appears to have only very weuk
eflects on the 'reuptake of norepinephrine or dopamine and does nol exhibit

clinically important anticholinerpit, antihistaminic, or adrenergic (a,, .. 5)
blocking activily at usual therapeutic dosuges. i

Although-the mechanism of antidepressdnt action of antitdepressant agents
may involve:inhibitien 'of the reuptake of various neurotransmitters (i.e., se-
rolooin, norepinephrine) di the: presynaptic neuronal membrane, it has been
supgested that posisynaplic reeeplor modificalion is mainfy responsible [or the
antidepressant action observed during long-lerm administration of anlidepres-
sanl agenis. During Jong-term therupy with most aitidepressams:(e.g., ineyclic
anlidepressants, monoamine oxidnse |MAQ] inbibitors). these udaptive
changes mamly eonsist ol subsensitivily of the noradrenergic adenylnie cyclase
syslem in association with a decreuse in the number of B-ndrenergic receplors;
such elfecis on noradrencrgic receplor [unction are commonly referred 1o as
“down regulation.” In snimal studics, lopg-term admioistraiion of sertraline has
been shown to downregulate nordrenergic receptors in the CNS as has been
observed with many other clinically ¢lTective untidepressants. In addition, some
anridepressants {e.g., amitriptyline) reportedly decrease the number of seroto-
nergic (5-HT) binding siles following chronic administration. Although
changes in the densily of 1ype 2 serotonergic {5-HT,) binding sites were not
observed during chronic administration of serfraline in animals in one study,
the drug eaused desensitization of the 5-HT. receplor transmembrane signaling
system; (he clinical importance of these findings requires further study.

" ‘The precise mechanism of sction thut is responsihle for the cfficacy of
sertraline in the trestment of ohsesgive-compalsive disorder is unclear, How-
ever, because of 1he poteney of clomipramine and other selective serotonin-
reuptake inhibilors (e.g., Nuoxetine, Muvoxamine, puroxetine) in inhibiting se-
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Sertraline

rotonin reuptake and (heir efficacy in the treatment of obsessive-compulsive
disorder, a serolonin hypothesis has been developed 1o explain the pathogenesis
ol the condition. .The hypothesis.postulates that a dysregulaiion of serotonin is
respansible for. obsessivecompulsive disorder and (hal sermaline and these
other.agenls are cffective because they correctithis imbatance. Although the
available evidence supports:the serotonergic hypothesis of obsessive-compul-
sive disorder, additional studies are necessary.10 confirm this hypathesis.

Serolenergic mechanisms:also appear to be involved at least in part in a
number of other pharmacologic elfecls ‘associated with selectlive serotonin-
reuplake inhibitors, including sertratine, such as decreased food intake and
altered [ood selection as well as decreased afcohol intake.

Serotonergic Effects  Sertraline is a highly selective inhibitor of se-
rotonin reuplake at the presynaplic neuronal membrmne: Sertealine-induced in-
hibition of serolonin reuplake causcs increased synaptic concentrations ol the
neurolrunsmitter, resul[mg in numerous functional changes .Jz,suu.ned with en-
hanced semluners__lc neurolransmission.

‘Data [rém in vitro stiudies suggest that sertraline is moare potent than flu-
voxamine, fluoxetine, or clomipromine as a serotonin-reupinke inhibitor. Like
soime-other serolonin-reuptuke inhibilors, seriraline-undergoes metabolism via
N-demethylation 1o form &-desmethylsertraline, the'principal metabolite. Data
from in vivo and in vilro studies have'shown that' M-desmethylserraline ‘is
approximately-5—-10 times less potent as an inhibitor of serotonin reuplakc than
sertraline; however, the melabolite retains selectivity for serotonin reuplake
compdred with euher norepinephrine or dopamine reuptake,

Al therapeutic ‘dosages (30-200 mg, daily) in healihy individials, sertraline
has been shown- lo inhibit the rcupluke ol serotdnin into ‘plalelels im a dose-
dependent manner. Like other serotonin- reupmke inhibitors, sertraline {nhibits
the spontaneous firing of qémlnnerglc neurons in the dorsal raplie nucieus. Tn
virro dath have demonstrated (hat qenmlme has subsianttal affinity for seroto-
nergic (5 HT,A, 5-HT,y, 5-HT; Y recepiors,

Effects o1 Other Néurotransmitters  Like other serolonin-reuptake
inhibilors, sertraline has béen shown 1o have linle or no aclivily in inhibiting
the reuptake of norepincphrine. In yddition, the drug has.demonstrated a sub-
slammlly,lnghcr selectivily ratio ol serotonin-lo- norcplnephrme reuptake in-
hibiting “activily thun Nuoxcline or tricyclic antidepressant agenes:. including
clomipramine.

Although seriraline has only weak activity in inhibiting the reuprake of
dopamine, the relative seleclivity of sertraline for inhibiting serotonin renptake
relative. 10 dopamine reuptake appears o be somewhat less than that of fluox-
eline, lluvoxamine, zimelidine, or clemipramine. In addilion, sertraline does
not inhihit monoamine oxidase. s 1

Unlike tricyclic and some other antidepressants, sertraline does not exhibit
Clini(,-llly importani anticholinergic, a- or B-adrenergic blocking, or anlihista-
minic aclivity al usual therapeutic dosages. As d resull, the incidence Ul'.Jd\(erse
effects commonly: associaled with b]n(.kadc ol muscarinic ChOllTlC[‘j:IC feceplors
{c.g., dry mouih, blurred vision, nrinary rétention, consupnuon ‘confusion), a-
adrencrgic recepAors (c.g., orthostatic hypotension), and hlslamlne H, and Ha-
reccplors {e.g., sedation) is lower in sertraline-treated pallcntﬁ Tn vilro studies
have, demonstrited that seriraline does not possess clinically lmponnnl al’hmly
lor - or - adn.ncr;__lc ,B adrenergic, hislaminergic, mnscarinic, GABA, ben-
zodiazepine, or dopummc receplors.

Effects on Slccp Like 1icyclic.and most U[her ﬂnudepres:,amb, sertril-
tine suppresses rapid eye ‘movement (REM) sleep. Although not elearly cstab,
lished, lhcrc I some evidence that the REM-suppressing effects of .Jnudepre-i—
sinl dgents may contribule (o the anlidépressant activiiy of these drugs, In
animal sludles, seriraline suppressed REM sleep; the drug appears to reduce
the amount of REM slecp by decreasing Lhe number as well as the duration of
REM cpisodes. Although the precisc mechanism has ot been fully elucidated,
results of animal studies indicale. that.seriraline’s effects on REM slecp are
serolonergically mediated,

-Effects on'EEG  Limited data currently. are availoble regurding the
cffects ol-sertraline on she EEG. EEG changes in healthy individuals receiving
single, 100-mg doses ol sertratine resembled the EEG profiles of patients re-
cciving desipramine-1ype antidepressants (increased nlpha and decreased but
aceelerated delta activity) and sugpest improved vigilunce and psychometric
performance, In individuals receiving higher single doses (200 and 400 mg) of
the drug, seniraline produced EEG changes similar to- imipramine-type anli-
depressants (reduced alpha and low beta activily and increased Lhela and fast
beta netivity), which rellect vigilance changes of the disseciative type and there-
fore possible sedative aclivity.

Effeclr on Psychomotor Function  Senraline does niol appear 10
cause clinically important sedlalion ‘and ‘dées not ‘interfer¢ with psychomotor
performance. The drug did not appeur to have any adversc effects on psycho-
motor perfomance when given to héalthy women in single doses up’to 10D
mg. In healthy individuals over 50 yewrs of age, smglc 100-ing ‘doses ol ser-
tralin¢ increased thé critical licker fusion frequeney slightly. and the ‘il.IbJECllV{:
pert.t:pllon of sedation; howevet, the drug had no depressant elfect en obJeclwe
lests™of psychomotor performanee. In addition, no adverse effeels on psycho-
molor performance were observed in geriatric individuals who received the
drug i ina conltrolled study.

[ ] CardmvasCuIar Effects  Sertraline appears to have little effect on the
ECG. Dala [rom controlled studies indicale sertraline does not produce elini-
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cully important changes in heart rate, cardinc conductien, er other ECG param-
eters in depressed patients.

m Effects on' Appetife and Body Weight Like some other seroto-
nergic agenis (e.g, fenfluramine [no longer commercmll} aviilable in the US),
fluoxetine, zimelidine), seriraline possedses anorexigenic activiry, Limited data
from animal studies suggest that fenfluramine has been (he most effective in:
hibitor of food intake followed by fluoxetine and then seriraline. Although the
precise mechanism has not been clearly established, results [rom animal studies
indicate that sertraline’s appelile-mhibiling: action may resull al least in part
from serotonin-reuplake blockade and 1he resuliant increase in serotonin avail-
ability at the neuronal synnpse. ‘Because seriraling’s:anorexigenic activity was
not antagonized by prior ndministration of serdtonergic antagonisls, rother
mechanisms also may be involved but require further study. Following admin-
istration of single doses of seriraline in meal-fed animals; food intake was
reduced in a dose-dependcnt manner. At a dose of 3 mg/kg, the reduction in
loed intake was substantally redaced and higher doses ol 1O ér 30 mg/kg
reduced ‘food intake by 45 or 74%, respectively.

Sertraline therapy has resulied in dose-dependent decreases in body weight
in animals receiving the drug for 3 days; the'weight loss was not accompanied
by any oven signs of, bchavioral abnormality. Sertraline therapy also has re-
sulled in decreases in body weight in individuoals receiving Lhe drug. However,
weight loss is usoally;minimal and averaged abour 0.45-0.9 kg in individuals
ireated- with the drug in .controlled clinical trials. (See Cautions: Metabolic
Effects and see. also Cautions: Pediatric Precautions.) Rarely, weight loss has
required discontinuance of Lherapy:

E Lifects on Alcohol'Intake  Like some other serolonergic agents, ser
trialire produces a substantial decrease in voluntary alcohol inlake In wnimals.
Because serotonin dppeitrs Lo be invelved in the regulation of alcohol intuke,
it hias been suggestied that selective serotonin-reuptake inhibitors may attenuate
alcohol consampiion via enhanced serolonergic nearotransmission. (See Cau-
lions.)

m Neuroendocrine Effects  Limited data currently are available regard-
ing the effects of seriraline on the endocrine syslem. In one animal stady,
serifadine did not derrionstrate subﬁrun[m] neurot.ndocnne &ffects st a dose thal
subslanually reduced pross aclivily.

Allhungh a caus.ﬂ relationship has noi been leubhthd hypnlhyrmdlsm
deereassed serum lhyruxme coneeritfations, arid/or increaséd serum lhyrulrupm
{thyroid-stimulating hormone, TSH) concentrations have been reporied in a
limited number of sertralinc palients, some of whdm were receiving thyroxine
concurrently. (See Cautions: Other Adverse Elfects and also see Precaulions
and Contraindications.) ‘

B Other Effects Serraline appears o have yi weak uricosuric, eflect;
mean decreases in serum uric acid of approximately 7% have been reported in
patients receiving the drug. The clinical importance of these lindings is.un-
known, and there have been pa reports of acuie; renal ,(nilure. associated with
the drug. (Sec Cautions: Precautions and Contraindications.)

Pharmacokinetics _ _

Tn all liwman stodies deseribed in'ihe PHarmacokinetics section, sefraling
wis administered 8% the hydrochloride 'sally dosages and concenlrations ar¢
expressed in teoms of seriraline.

B Absorption  Seriraline appears to be slowly bul well absorbed from Lhe
GI Iract follgwing oral udmmlslrauun The aral pioavailability Ul'.t.(.nr.l]me in
humans has not been. [ully elucidaied; 1o da[e hecause a prepdruuun for l\f
admlmslmlmn is nU[ ﬂvallahle However, the rc]zmve prupomun of an oral dose
that reaches syslemic circulation unchanged ﬂppenrs to be relatively smiall be-
cause seriraline undergoes extensive firsi-pass metabolism. In animals, the oral
blU:]VJ.llilblllly of sertratine ranges [fom 22-364%. [The mannfactnrers slate that
the bloavullablllry U[ a smgle dose of sertraline hydrochlunde tablels is ap-
proximately equal (b that of an ‘equivalént dose of sertraline hydmchlunde oral
solution. In a study i in healthy . adults who rec.ewed a single 100-mg dose of
sertriline as a tablet or oral ‘solution. the solition to ablel ratios of the mean
geomelric AUC and ‘peak plasma concentration were 114.8 and 120.6%,
spectively. = ‘ '

The effeéct of food on the ubsnrpuon ol ﬁcnrnlmc h)druchlorltle given as
tablets or the oral solutipn has been stiudied in single-dose studics. Adminis-
tration of a sertraline hydrochlnmlc 1ahlet with lood slightly increased Lile area
undcr the Lonccnlrauon time eurve {AUC) of sertraline, mcrca.acd peak plasma
Loncentr.uluns by approx:mulely 25%, ﬂJ'Id decreased ihe time to achieve peak
plasimi, concentrations [rom aboul 8 10 5.5 hours. Admlmslrﬂnun ol seriraline
hydrur.hlonde oral solutjon wuh food ]rICFLBSCd the lime to uchu:ye peak.plasina
concenlrations [rom 390 7.0 hours,” eer

Peuk plasma sertraline concentrations uauully oceur within 4.5.8. 4 hours
fullo,wmg oral, administrzuipn of 50-200 mg once daily lor id days. Peak
plasma seriraline concenirations following administralion of single oral doses
ol 50-200 mg are proponional and linearly.related lo- dose.. Peak plasma con-
centrotions and-bioavailability are incrensed in geriatric individuals.

. Following multiple dosing, steady-state .plasma, seriraline coneentratjons
should be achicved afier approximately-1 week of once-taily dosing. When
compared with a single dosc, there is an approximate twolpld accemuiation of
seriraline afier muhtiple duily dosing in dosages.ranging from 50-200 mg daily.
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N-Desmethylseatraline, sentraline's principo) metubolite, exhibits time-relaied,
dose-dependent increases in AUC {0-24 hour), peak plasma concentrations,
and trough plasma concenirations with ahoul a 5- to 9-fold increase in these
paramelers between day | and 14,

As with ober serotonin-reupiake inhibitors, the relationship beiween
plasmu sentraline and N-desmethylsertraline concentrations and the therapeutic
and/for toxic effects of the drug has not been clearly established.

m Distribution  Distrhution of sertraline and its metabolites into human
body tissues and fluids has not been [ully characterized. However, limited phar-
macokinelic data suggest that the drug and some of its metabolites are widely
distributed in body tissues. Although the apparent volume ol distribution of
sertraline has not been detenmined in humans, valaes exceeding 20 L/kg have
been reported in rals and dogs. The drug crosses the blood-brain barrier in
humans and animals.

Al in vitro plasma concentrations ranging from 20-500 ng/inL, sertraline
is approximaicly 98% bound (o plasmu proteins, principally to albumin and «;-
ucid glycoprotein. Prolein binding is independent of plasma copeenlritions
from 20-2000 meg/mL. Howcver, seriraline und N-desmethylseriraline did not
alter the plusma protcin hinding of 2 other highly protgin hound drugs, warfarin
or propranclol, a1 concentritions of 300 and 200 ng/mL, respectively.

Sertraline and N-desmethylsenraline are distributed into milk. In a study
involving 12 lactaling women who received vral dosages of serraline ranging
from 23-200 myg daily, heth serraline and M-desmeihylseriraline were present
in all breast milk samples, with 1he highes! concentrations observed in hind
milk 7-10 hours alter the maternal dose. Detectable concentratinns of serirulime
were found in 3 and N-desmethylseriraline in 6, respectively, outof 11 nursing
infants.
® Elimination The eliminationt hadf-life of sectraline averages npproxi-
miately 25-26 hoars and thar of desmethylsertruline uverapes nboutr 62-104
hours. [n geratric adults elimination hall-life may be increascd {(¢.g.. 10 aboac
36 hours); however, such prolongation does not appear clinically important and
does not warrant dosing alterations.

The exact metabolic fate of sertraline has not been fally elucidated. Sertra-
line appears o be exlensively melsbolized, probably in the liver, (o N-des-
methylsertraline and several other metabolites. Like some other serotonin-reup-
take inhibitors. sertruling undergoes metabolism via A-demethylastion to form
N-desmethylsertraline, the principul metabolite. Unlike some other serotonin-
reuptuke inhihitors, the drug melabolizing isoenzyme CYP2D6 (a cyluchrome
P-450 isoenzyme implicaled in the spaneine/debrisoquine palymorphism) does
nol appear to have u mujor rofe in the conversion of sertraline o N-desme-
thylseriraline. Nonetheless, sertraline has the potential for clinically important
inhibition of this enzyme. (See Drug Interactions: Drugs Undergoing Hepatic
Metabolism or Affecling Hepatic Microsomal Enzymes.) In vitro, the conver-
sion of serirafine 10 A-désinethylsertraline correlates more with CYP3A3/4 ac-
tivity than with CYP2D6 uctivity. Data from in vivo and in vitro studies have
shown thal N-desmethyiseriraline is approximately 5-10 times less poteni as
an inhibitor of serotonin reuptake than seriraline; however, the melabolite re-
1ains seleclivity for serotonin reupiake compared with either porepinephrine or
dopamine reupiake. Both sertraline and desmeihylseriraline undergo oxiditive
deamination and subsequent reduction, hydroxylation, and pglucaronide con-
jugition. Destmethylsertraline has an elimination hall-life approximawly 2.5
tirmes that of sertraline.

Following oral administration. seriraline and its metabolites are excreted in
hoth urine and feces. Following oral administeation of a single, radiolabheled
dosc in 2 healthy males, unchanged seriraline acconnied [or less than 5% of
plasma rudicactivity. Approximalely 40—13% of the radiolabeled dose was ex-
creled in urine within 9 days. Unchanged sertraline was not detectable in urine.
During the same period, approximately 40—5% of the radiolabeled drug was
¢liminated in feces, including 12-14% of unchanged sertraline.

The effect of age on the climination of sertraline his nel been lully cluei-
dated. Plasma clearance of sesiraline was approximalely 407 lower in a group
of 16 geriatric patients (8 males and § [emales) who received 100 mg of the
drug for 14 duys than thal ceporicd in a similar siudy involving younger indi-
viduals (from 25-32 years of age). Based on these resulls, the manufaciurers
state that steady-state should be achieved in about 2-3 weeks in older individ-
uals. In additien, decreased clearance ol N-desmethylseriraline was noted in
older males but not in older females. (Sec Dosage and Adminisirsion: Dosape
in Gerialric Patients. )

Becuuse seriraline is exlensively melabolized by the Jiver, hepalic impair-
ment can affect the elimination of the drug., In one study in patients with chronic
mild heputic impairment (Chitd-Pagh scores of 5-8) who received 50 mg of
sertraline daily for 21 days, sertraline clearance was redueed resulting ina 2—
3 times greater exposure to the drug and its metabolile (desmethylserraline)
than that reporied for age-matched individuals without hepatic impairment. In
a single-dose study in patients with mild, stable cirrhosis, the elimination balf-
life of sertruline was prolonged to a mean of 52 hoars compared with 22 hours
in individuuls without hepatic disease. In addition, peak plasma concentratiens
and AUC values for sertruline were 1.7- and 4.4-fold higher, respectively, in
patients with hepalic impairment when compared with healiby iodividuals with-
out liver discase, reflecting decreased clearance of the drug. The pharmacoki-
netics of serivaline have not been studied Io date in putients with moderale and
severe hepatic impairment; therefore, the manufucturers recommend that ser-
traline be adminisicred with eaution and in reduced dosage or less frequently
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in patients with hepatic impaimment. (See Cawtions: Preeautions and Contra-
indications and see Dosage und Administration: Dosage in Renal and Hepatic
Impainnent.}

Because sertraline is extensively metabolized in the liver and renal clear-
ance of the drug is negligible, the manufacturers stae that elinically importan
decreascs in sertraline clearanee are not anticipated if the drug is used in pa-
tients with renal impairmend. Results of a muliiple-dose siudy indicate thal the
pharmacokinetics of sertraline are got alfected by renal impairment. In this
study, individuals with mild to moderate renul impairment (creatinine clear-
ance: 3060 mL/minute). moderate to severe renal impairment (creatinine
clearance: 10-29 mL/minute), or severe renul impairment {undergoing hemo-
dialysis) received 200 mg of sertraline daily for 21 days; the pharmacokinetics
and protein binding of the drug in these patients were similar o thase repored
for age-maiched individuals without renal impairment. (See Cautions: Precau-
tions and Contruindicalions and see Dosage and Adminisintion: Dasage in
Renal und Hepatic Impainnent.}

Limited data indicate that sertraling is not appreciably removed hy hemo-
dialysis. Because of the large volume of distrihation of sericaline and its prin-
cipal mefabolite, peritoneal dialysis, forced diuresis, hemoperfusion, andfor
exchange transfusjon also are likely 10 be ineffective in removing substantial
amounts of sertraline und N-desinethylsertraline from the body.

Chemistry and Stability

m Chemistry  Senruline, a selective serotonin-reuptake inhibitor antide-
pressant agent. is o naphthalcnamine (naphibylamine)-derivalive. Sertraline dif-
fers struciurally from: ather selective scrotonin-reupiake inhibitor antidepres-
sants (e.p., citalepram, fluoxeline, paroxetine} and also differs structurally and
pharmacologically from olher currently available antidepressanis {e.g.. lrieyclic
antidepressants, monoaming oxidase inhibitors). Like most other serotonin-
reuptake inhibitors, sertraline ecntains an asymmelric carbon: therefore, there
are 2 existing optical tsomers of the drup. However, only one of the oplical
isomers is present in the eommereinlly available form of the drug.

Sedraline is commercially available as the hydrochloride salt. which occurs
as a white. erystalline powder that is shightly soluble in witer and isopropyl
alcohol and sparingly soluble in ethanot. Commercially available sertraline
hydroehloride oral selution is a cleur, colorless solution with :a menthel scent
containing 20 mg of sertraline pes mL nnd 124 aleohol:

® Stability Commerciully available’ sertraline hydrachloride tahlets and
oral solution should he siored a 25°C, but may be exposed 1o lemperatures
ranging from 15-30°C. Sertraliné hydrochloride oral solution should be diluted
only in the liquids specitied by the manufacturer, and should be used imme-
diately afier dilution.

Preparations

Excipiems in commercially svailable drug prepamiions may have clinically
imponant efTects in some individuals; consult specific product lubeling for details.

Sertraline Hydrochloride

Oral
For solutlan;, 20 mg (of sertraline) per mL”  Sertraline Hydrochloride Oral
concentrate Solutlon
Zoloft™ (with calibrated dropper
dispenser containing Iatex rubber),
Pfizer
Tablets, {llm- 25 mg {of serlraline)* Sertrallne Hydrochloride
coaled Tablets

ZoloR* (scored), Plizer

Serirallne Hydrochloride
Tablets

ZoloH" (sconed). Plizer

Sertraline Hydrochloride
Tablets

Zoloft" (scored). Plizer
Sertrallne Hydrochloride
Teblets, Ranbaxy

Sertrallne Hydrochloride
Tablets, Ranbaxy

50 mg (ol sertraline)*

100 mg (of sernraling)?

150 mg {of sertrafine}’

200 mg {of sertraline)y

*avatlable from one or mone munuliciorer, distdbuior, endhin sepackiger by pencic (nonpoprician') At
tUve 15 nod cumenily melnded in il Sabeeling approsed by the US Fowd and Drug Adminisication

Selecied Revisions Diceaher 29D
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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 | disorder [manic or mixed episodes].
The revised labeling states that:

e 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/

Safetylnformation and http://www.fda.gov/Drugs/DrugSafety.

m 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.

m 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,
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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 Asg; HbA1¢], 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 discontinyed, treatment with olanzaiine, quetiapine,
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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,

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 schizo hrema have not been establlshed the drug has
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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-1V, 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.

m 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

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
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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 adolescentst. 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-1V, 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-1V criteria for

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

m 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.

m 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 incrigl)%lﬁ tiefjegeéts of 5 m 02fe daily. An initial
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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

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.

m 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
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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 (thabdomyolysis), 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

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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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 a4-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, QT;, 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 QT interval in some patients
and there is some evidence that higher dosages of the drug may increase the risk of QT
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 vy-
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 TU/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

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 Hp-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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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 D, 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.

Gl 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-

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 a-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,
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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.

m 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

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
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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 A [HbA1]; 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
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Olanzapine is contraindicated in patients W’ nown Eypersensitivity to the drug.
(See Cautions: Dermatologic and Sensitivity Reactions.)
m 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.)

m 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
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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.

m 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.
m 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.

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/
m? 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

m 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
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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.

m 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.

m Levodopa and Dopamine Agonists

Olanzapine may antagonize the effects of levodopa and dopamine agonists.
m 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.

m 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
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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.

m 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 f-agonist activity should be avoided in
the treatment of olanzapine-induced hypotension, since such stimulation may worsen
hypotension in the presence of olanzapine-induced a-blockade. (See Acute Toxicity:
Treatment.)

m 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.

m 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.)

m 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).

m 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

m 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,
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other psychoactive agen?' S or alcoholgoften were associated w1§ more severe ox101ty,
including profound CNS depression, mental status changes, and miotic pupils.
m 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).

m 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 B-adrenergic agonist activity should be avoided, since
such stimulation may worsen hypotension in the presence of olanzapine-induced a-
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.
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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.

m 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 [S5-HTa, 5S-HTyc]), type 3 (5-
HTj), and type 6 (5-HTg) 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-HTa 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 D; 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 D,
receptors. Some studies suggest that clinically effective dosages of most antipsychotic
agents result in occupation of between 60 and 80% of central dopamine D, receptors.
However, antagonism at D 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 D; 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 D, or D3 receptors. K; values of
olanzapine for dopamine D14 receptors range from 11-31 nM.

Atypical antipsychotic agents generally have demonstrated relatively loose binding
to dopamine D, receptors. Compared with typical antipsychotic agents, atypical
antipsychotics appear to have faster dissociation rates from and lower affinity for
dopamine D, 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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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 [S-HTyp and 5-HTyc; K of 4 and 11 nM, respectively]), type 3 (5-
HTj3; K of 57 nM), and type 6 (5-HTg; K; of 5 nM) receptors.

Anticholinergic Effects

Olanzapine blocks muscarinic cholinergic receptors and has demonstrated moderate
affinity for all 5 muscarinic receptor subtypes (K; values for My.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-HT, receptors may produce
some of the therapeutic and adverse effects associated with olanzapine. Olanzapine
exhibits a4-adrenergic blocking activity (K; of 19 nM), which may explain the
occasional orthostatic hypotension associated with the drug. In addition, olanzapine
blocks histamine Hy receptors (K; of 7 nM), which may explain the sedative effects
associated with the drug; affinity for Hp and Hj receptors appears to be low.

Olanzapine demonstrated weak binding affinity (K exceeding 10 uM) for B-
adrenergic, y-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

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-HTj) 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.

m 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

m 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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therapy than patients with lower plasma concentrations.
m 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 a4-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.)

m 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

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

m 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.

m 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
25mg
Zyprexa’, Lilly
5mg
Zyprexa®, Lilly
7.5mg
Zyprexa®, Lilly
10 mg
Zyprexa®, Lilly
15mg
Zyprexa®, Lilly
20 mg
Zyprexa®, Lilly
Tablets, orally disintegrating
5mg
Zyprexa® Zydis®, Lilly
10 mg
Zyprexa® Zydis®, Lilly
15 mg
Zyprexa® Zydis®, Lilly
20 mg

Zyprexa® Zydis®, Lilly
Parenteral
For injection
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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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