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in vitro studies have identified o novel gabapentin binding site in the neocortex
and hippocampas of rat brain, additional studies are required to fully elucidate
the identity and function of this binding site.

In animal tes1 systems, gabapentin exhibits anticonvubsant activity similar
to that of other commonly used anticonvulsant drugs: The drug protecls ngainst
seizuves induced in animnls by cleetrical stimulation or pentylenctewrazole, sug-
gesling that it may be effective in the management of tonic-clonic (grand mal}
and partial scizures or .absence (petit mal).setzures, respectively. However,
available doni in unimals and humans are conflicting regarding the effect of
gahapentin on EEG spike and wuve aclivity associnled with absence (pelit mal)
seizures. Gabapentin also prevents seizures in some animals with congenilal
epilepsy and prolects againsl audiogenic lonic exlensions and clonic seizures
in miice.

Although the mechanism ef action is unknown as yet, gahnpentin also has
demonsirated analgesic activity. In animals, gabapentin has been shown to
prevent allodynia (pain-related hehavior in response to normally innocuous
slimuli) and hyperalgesia (exaggeraled response Lo painful stimuli) in several
madels of neuropathic pain. Gabapenlin alse has been’shown Lo decrease pain-
reluted responses after peripheral inflammation in animals; however, the drug
has net allered immediate pain-reluted behaviers. The clinical rclevance of
these findings is not known.

Gabapentin does not bind to plusma proteins, is not appreciably metabo-
lized, does not indnce hepatic enzyme activity, and"does not appear Lo alter the
pharmucokinetics of commdnly used anticonvulsune drugs ‘(e.g.. carbamaze-
piue, phenytoin, valproate, phenobarbitul, diazepam}'or oral contraceptives. In
addition, thé pharmacokinelics of gabdpentin are nol, aliered substantiatly by
concomitant administration of other anticonvulsarit drugs

“Children younger than 5 vears ol age have a highier clearance of gihapentin
nermalized for wetght compared with those 5 yeurs of age and older; clearance
of the'drug in children 5 years of nge and older is consisteur with that in adukts
afier u single dose. Therelore, a higher daily dosage is required in children 3—
5 years of age 1o achieve average plasma concentrations similar 1o (hose in
patients 3 years of age and older. (See Dosage and. Administration: Dosage.)
Infunls younper than | year-of age have n highly variable clearance.

SumMen* (see Users Guide}. For additional infermation on this drug
until o mere deloiled moenograph is developed and published, the manu-
facturer’s labeling should be consulted. 1t is essenfial that the labeling be
cunsulied far detailed infermaotion on the.usual eaulions, precautions, and
contraindications concerning potential drug interactions and/or laboratnry
test inlerferences and for information on acute toxicity.

Preparations ’

Excipients in commercmlly available'drug preparufions muy have clinically
important effects in sofme individuals; consuli $pecific product tabeling for details.

Gabapentin
Oral i
Capsules 100 mg* Gabapentin Capsules
Nearontin®, Plizer
00 mg* 'Gabapentin Capsules
Neurontin®, Plizer
400 mg* Gabapentin Capsules
Neurontin®, Pfizar
Solution 250 mg/5 mL _Neurontin®, Pfizer
Tablets 100 mg*” Gabapantin Tablets
300 mg* Gabapantin Tablets
400 mg" Gabapentin Tablets
600 mg* Gabapentin Tablets
800 mg* Gabapentin Tablets
Tablets, film- 600 mg* Gabapentin Tablets
coated + Nearentin®, Plizer
800 mg* * Gabapentin Tablets

) Néuronlln", Plizer

*available fran vne or more manufcares, distibutor, andior repackager by generic (nonpmprietary) name
+Use 18 not currently included in the lubeling approved by the US Food ahd Brug Adminislmliun

Sefeeted Revisions Decenber 2008, © Copyright, June 1993, American Socicry of Health- Svsren
Pharmiicists, e,

Lamotrigine
B Lamotrigine is'a phenyliriazine anticonvulsanl,

Uses

B Seizure Disorders  Partial Seizures. Lamoirigine is used in com-
bination with other anticonvulsant agents in the munagement of parlial seizures
in adulis and children. Lamotrigine also is used as monotherapy in patients
convening from monotherapy with a hepatic enzyme-inducing anticonvulsunt
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agent (e.g,, phenyloin, carbamazepine, phenobarbital, primidone) in 1he man-
agement of partial scizures in adulis,

In controlled clinical studies, adjurictive therapy wilh l[amotrigine was cl-
fective in reducing seizure frequency in patients with simple and/or complex
partial seizures relraclory 10 therapy with ene or more conventional anlicon-
vulsani drugs (c.g., phenytoin, carbamazepine, phenobarbiial); the median re-
duction in seizure frequency was 24-36%: [n a controlled clinical study in
children 2-16 years of age with partial seizures, the median seduetion in fre-
quency of all partial seizures was 36 or 75 in palients receiving lamolrigine
or placebo, respeclively, in additien lo their current therapy {up o 2 conven-
tional anticonvulsam drugs).

The effectiveness of lamosrigine' monotherapy in adults with partial scizures
who are converting from monotherapy with a heparic enzyme-indueing anti-
convulsani drug (e.g., phenytoin, carbamazepine, phenoharhital, primidone})
was eslahlished in u consrolled clinical sludy of \palients who expericnced at
least 4 simple or complex partial seizures, with or withoul seeondary gener-
alization, during each of 2 consecutive 4-week baseline’ periods; during the
baseline periods, patienis were receiving either phenytoin ‘or carbamazepine
monotherapy. Patienls were randemized either to lanotrigine (largel dose; 500
mg dailyy or valpreic aeid (1000 mg daily) therapy, which was added-10 their
baseline regimen over a 4-week period. Patients were Lhen convened to ¢ither
lamotrigine or valproic acid monotherapy over ancther 4-week period and mon-
othernpy continued for another 12-week period. Study end points -were either
successful completion of the 12-week menotherapy. period: or meeting a study
“escape” crileriou, relalive to baseline. Escape criteria were defined us doubling
of the mean monthly seizure count; doubting of the highest conseculive 2-day
seizure frequency; emergence of i new seizure 1ype {defined.as a.seizure that
did nol occur during the 8-week baseline .period)-thal was more severe lhan
the other seizure types occurring during the study period; or clinically imporiant
profongaticu of generalized tonic-clonie seizures. The proportion of lumotri+
gine- or valproic acid-ireated patients meeting escape crileria.was 42 or 69%,
respeelively; no differences in efficacy -were detected based on age, race, or
gender. 1t was noted (hat (he patients in the valproic acid-‘control arm were
treated “intentionatly ‘wilh a relutively low valproic acid dosage because lhe
indent of the study was lo establish Lhe elTectiveness ol lamnotrigine monoth-
erapy, and that the study resulls cannot be inlerpreted lo imply the superiorily
of lamotrigine therapy Lo adequnte vutproic acid therapy. In uddition, ikie man-
ufacturer states thut the use of Iamolngmc therapy for (he management of
puctial seizures has nol been established as initfal monolhumpy. for conversion
from monolherapy with anticonvnlsani drugs that do nof induce hepalic en-
zymes (e.g., valprodte); or for simullanieous conversion to meietlherapy from
2 or more concomitant anliconvualsant drugs.

Primary Generalized Tonic-Clonic Seizteres . Lamotrigine is used
in combination with other:anticonvulsant agents in the management of primary
generalized tonic-clonie seiznres in adults und children 2 yeurs of nge and-older.
Efficacy of the drug os adjunctive therapy was established in a placeho-con-
trolled Irial in .adult and pediatric patients at least 2 years of age who hud
experienced ol leasl 3 primary generulized. tonie-clonic seizures during an 8-
week baseline phase. Patients were rundomized .to receive either placebe .or
lamotrigine in a hixed-dose’ regimen (larget dosages of 200-400 mg doily in
adults and 312 mg/kg daily in children) for 1924 weeks,-which was added
to{heir current anticonvulsant regimen of up o 2 antieonvulsant drugs. Patienis
receiving lamolrigine experienced a subswintially greater median reduction in
stizure frequeney eompnred with baseline than did patients receiving plaeebo
{66 and 4%, respectively).

Seizures Associated with Lennox-Gastaut Syndrome  Lamotri-

gine also is used in combination with oiler anticonvulsani.agenis in the man-
agement of generalized seizures associnted with Lennox-Gastaut syndrome in
pediatric pulients and adulis. In a controlled clinical 1rial in patients with Len-
nox-Gastaut syndrome, adjunclive therapy with lamnotrigine resulied in a 32,
34, and 36% decrease in mujor motor seizures; drop attacks, and tonic-elonic
seizures, respectively.
B Bipolar Disorder  Lamotrigine is used in the mainlenance therapy of
bipoldr | disorder 10 prevent or ullenuate recuirences of bipolar episodes in
patients who remain at high risk of rel.lpse following trealmenl of an acule
depreq'-zlw. or manic eplsndc The American Psychiatric ANHUCIZ“I()H {APA)
currenl[y recommends use of lamolrigine us an alternulive 10 lirsl-line main-
fenance Iherapies (e.g., lithium, valproic acid, or dlv.llpr()(.,\} The APA ulso
states that both lamotrigine and lithium are effeLuvc in the maintenance 1reat-
menl of hipolar | djsorder; however the’ resulls of two rundomiized, double-
hiind, placebo-cantrolled studies of 18 menths’ duration indicale that lamotri-
gine muy be more effective in prevenlmg depressive episodes while Jithium
may be mare cl[ccllvc in prcvcnung mjunic episodes.

Allhough cflicacy of the drug in the acute treatment ol mood episodes has
yet o be dully established, Jamotriging is considered o first-line ageni.by the
APA for the managemenl ol acule depressive episodes in putients with bipolar
disorderf. The APA also recommends the use of lamotrigine us-an alternative
10 lithium, valproic acid, or divalproex in the munagement of pationts. with
rapid cycling bipolar disorder{, particularly in those with the bipelar 2 form
of rapid cycling.

For further informatien on the manageinent of bipolar:disorder, see Uses:
Bipolar Diserder, in Lithium Salis 28:28.
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Posage and Administration

B Adminisiration  Lamotrigine is administered orally. The drug may be
administered wilhout regard 10 meals,

Lamotrigine conventional rablets should he swallowed whale. Lamotrigine
chewahle/dispersible ablets may be swallowed whole, chewed (and consumed
with a small amount of water or diluted [ruil juice to aid swallowing), or
dispersed in water or diluted fruis juice. To disperse the iablets, they shoubd he
sdded 1o a small volume fi.c., 5 mL or enough 10 cover the tnhlet) ol figuid
und allewcd 1o disperse complelely (over approximitely | minute): the solution
then should be swirled and consumed immedijasely. Adminisirasion ol partial
quantilies of the dispersed sablels should ner be attempted: calculated doses
that do not correspond 10 available strengihs of whole tablets should be sounded
down 1o the nearcst whole 1ablel. Lamotrigine orally disimegrating ables
should be placed on the tongue and moved around in the mouth, where 1he
tablet disintegrates rapidly in saliva, and then subsequently cun be swallowed
with or without water. i

Paticnts who are currently receiving or beginning therapy with Jumotrigine
and/or any other anliconvulsant lor any indication should be closely monitosed
for the emerpence or wossening of depression, suicidal thoughts or behavier
{suicidutlity). andfor any unusual changes in mood or behavior, (See Cautions:
Precautions and Conrraindications.

Dispensing and Administrafion Precautions  Dispensing errors
hiwve vecurred because of the similarity in spelling belween Lamictal® (the trade
name lor lamofrigine) and Lamisil® {terbipafine hydrochloride). lamivudine,
labetalol hydrochloride, Lomotil® (the (ixed combinution of atropine sulfate
and diphenoxylate hydrochloride), and Ludiomil® (the lormer trade name for
maprotiline hydrochloride: no longer commercially availahle under this trade
name in the US). Therelore, exira care should be exercised in ensurinp the
accuracy of both oral and writen prescriptions for Lamictal” and these oiher
drugs. The manufaciurer recommends thal clinicians consider including the
intended use of the particular drug on the preseription, in addition 10 alerting
putients to carelully check the drug they receive and promptly bring any ques-
tion or concern 1o the attention of the dispensing pharmacist. The manulacturer
alse recommends thar phasmacists assess various measures of avoiding dis-
pensing errors and implement them as appropriate (e.g., by compulerized filling
and handling of prescriptions, patieni counseling). (See Cautions: Precautions
and Contraindicagions.),

B Dosage  Because of the-possibility.of increasing seizure [requency, an-
ticonvulssnt drugs, including-lamotrigine, should nef be discontinued abruptly,

particdlarly in piticnts with preexisting séizure disorders, Discontinuance of

lamotrigine therapy should be done gradnally over at least 2 weeks, in u siep-
wise lashion (e.g., achieving a 509 reduction in the daily dosage of lamotrigine
euch week). However, concerns lor patient salety with continued use of la-
motrigine may require more rupid withdrawal of the drug.

The dosage regimen ol lamotrigine used in combination with other anti-
convulsant drups depends on whether valproic acid 'or hepatic enzyme-inducing
anticonvulsant drugs, or a combination of'these, is administered concomitantly.
Addirion to lamotrigine therapy of uan anticonvulsant drug'that induces hepatic
microsomal enzymes (e.g., curbamazepine, phenebarbital. phenytoin, primi-
done) muy be expected 1o increase the clearance (i.c., reduce plasma concen-
trations) of lamotrigine; conversely, disconlinuance of such a concomitantly
administered anticonvulsant drug may result in decreased clewrance (i.e., in-
creased plasma concentrations) ol lamotrigine. Addition of valproate sodium
1o lamotrigine 1herapy abso decreases the clearunce (i.e.. increases plasma ¢on-
cenirations) of lamotrigine. Therelore, ¢linicians should be aware thay addition
of hepatic enzyme-inducing anticonvulsam drugs or valproic acid 1o, or their
discontjinuance [rom, an anticonvulsant regimen including lamoirigine may re-
yuire modification of the doxage of lamotrigine andfor the other anticonvulsam
agent(s). Excecding 1he recommended initial dosage and subscquent dosage
escalations of lamotrigine may increase the risk of dt,vcl()pm;_. a rash and is rot
recommended.

According 10 the manulucturer, the effcct of amlwnvuls‘ml‘; other than he-
ptic enzyme-indlcing anticonvulsant drups or vlproie acid on the pharmaco-
kinetics of lamotrigine has not been Iully established, and specilic dosing rec-
ommendations for pallen!s receiving such drugs cannot be mnde ar this time.
Conservative initial dosages and dose escalations (as witk concomitant valproic
acid) are recommended, and an approprise maintenance dosage probably would
be greater than thé maintenance dosage with valproic acid ‘and lower than the
maintenance dosage with a hepatic enzyme-inducing anticonvulsant drug,

Seizure Disorders  Adjunctive Thernopy for Partial Sefzures, Primary Gen-
crafized Tunic-Clonic Seizures, or Lennox-Gostaut Syndrome.  For adjunctive
therapy in the management of panial seizures. primary generalized tonic-clonic
seizures, or Lennox-Gastaut syndrome in adulis.and children elder than 12
yeurs ol age who are receiving hepalic enzyme-inducing amiconvulsant drugs
wirhont concomitant valproic acid therapy, the usual jnitial dosage of lamouri-
gine is 50 mg once daily lor 2 weeks, then 100, mg daily in 2 divided doses
for 2 weeks, The daily dosage may.then be increased by 100 mg every 1-2
weeks until un efTective maintenance dosage of 300=500 mg daily given in 2
divided doses is.reached.

For adjunctive therapy in lhe management of parial scizures, primary, gen-
cralized.lonic-clonic scizures, or Lennox-Gustaul syndrome in adulis and;chil-
dren older than 12 yenrs of age who are receiving an anticonvulsani regisnen
vondaining valproic acid, the usual initial dosage of lamoirigine is 25 mg every
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other day for 2 weeks, followed by 25 mg once daily {or 2 weeks. The initial
dosage.of lamotrigine in patients also receiving valproic acid should not exceed
23 mg every other day because of an increased incidence of rash with concom-
itant lamotrigine and valproic acid therapy. Alier the initial 4 weeks of therapy,
the daily dosape of lamotripine may be incrensed by 25-500 mg every 1-2 weeks
until an effective maintenance dosage of 100400 mg daily given in 1. or 2
divided doses is reuched. The usual maintenance dosuge ol famotrigine when
added 1o valproic acid alone in aduits and chiidren older than [2 years of age
is 100200 mg daily.

Allhough maintenance dosnges of Iumolngmc as hlgh as 700 mg daily have
been used in anticonvuisani drug regimens thut included hepatic enzyme-in-
ducing nnliconvulsants bul #of vulproic acid or as high as 200-mg daily in drug
regimens that included volproic acid alone, dosnges exceeding :300-500 mg
danly {in regimens aer containing valproic acid) or exceeding 200 mg daily (in
regimens containing valproic acid alone) have not been evalualed in controlled
studies.

For adjuncu\c lhcrupy in the management of partial seizures, pimary gen-
crulized 10nic-clenic seizures, or Lennox-Gasiuut syndrome in patients 2—12
years of age who ure receiving hepalic enzyme-inducing anticonvulsant drups
withon! concomilanl valproic ucid therupy, the usual initial dosoge of lamotri-
gine is 0.6 mg/kp daily (rounded down te the nearest whole 1ablet) in 2 divided
doses [or 2 weeks. During the subsequent 2 wecks ol therapy, the usual dosage
is 1.2 mgkg daily {rounded down 1o the nearcst’ whole table1) in 2 divided
doses. Subsequent daily doses should be increased every 1-2 weeks by 1.2 mg/f
kg (rounded down 1o the nearest whole 1ablet) until an efMective-daily main-
1enance dosage of 5-15 mgfkg (maximurn of 400 mg/day in 2 divided doses)
is reached. In paticms weighing less than 30 kg, increases in maintenunce
dosages ol up 10 50% may be required based on the response und tolerance of
the patient. I

For adjunctive therapy in the management of parial seizures, primary gen-
eralized lonicclonic seizures, or Lennox-Gasiaul syndrome in patients 2-12
vears of age who are receiving an anliconvulsinl regimen conlaining valproic
acid, the usual inftial dosage of Jamorrigine is 0.15 mg/kg daily (rounded down
Lo the nearest whole 1ablet) in 1 or 2 divided doses for 2 wecks. During the
snbsequent 2 weeks of (herapy, 1he usual dosage is 0.3 mp/kp daily (rounded
down 1o the nearest whole 1ablet) in | or 2 divided doses. Subsequent duily
doscs should he increased every | =2 wecks hy (0.3 mg/kg (rounded down 1o
the nearesl wholc tablet) until an effective duily mainienance dosage of 1-5
myky (maximum of 204 mg/diy in ['or 2 divided doses) is reached. Usual
maintenance dosoges ranpe [rom 123 mg/Kg daily in paticnts rccuvm;_. lamo-
trigine and valproic acid alone. 1n patients weighing less than 30 kp. increases
in muintenance dosages of up 1o 50% may be required based on the response
and tolerance of the patient,

Muouootherapy for Partial Seizures.  For subseqnent monotherapy in the man-
agement ol partial scizures in patients converted [rom monotherapy with a
hepatic enzyme-inducing anticonvulsant drug, the usual lamotrigine mainte-
nance dos‘lge in adults and children 16 years of age or older is 500 mg daily
glven in 2 divided doses. The transition regimen for converting patients rom
monnlhempy with' a hepatic enzyme-inducing anticonvulsant drug to lamolri-
gine monotherapy is a 2-step process: the goal of the transition regimen js to
ensurc adequate seizare control while minimizing the possibility of developing
a serious rash associated with the rapid titration of lamotrigine.

In the first step of the process, lamotrigine therupy is added 10 the current
drug regimen {which xhould be mainlained at a fixed dose) a1 a dosage of 50
mg once daily lor 2 weeks, followed by 100 mg daily in 2 divided doses lor 2
weceks; the duily dosage is then increased by 100 mg every 1-2 weeks uniil the
mainicnance dosage ol 500 mg daily (in'2-divided doses) is reached. Onee the
maintenance lumolrigine dosage is reached, the concomitant hepatic enzyme-
inducing anficonvulsant drug cen then be withdrawn gradually over a period
of 4 wecks; based on experience from the eontrolled ¢linical trial, the eoncom-
itunt drug was withdrawn by 20% decrements cach week over a 4-week period.

Bipolar Disorder  For monatherupy 'in the maintenatce tremiment of
bipolar disorder, the recommended initial adult dosage of lamatrigine is 25 mg
once daily for'2 weekss followed by 50 -mg boce daily Tor 2 weeks. Alter the
initial- 4 wecks of therapy, the' daily dosage of lamotrigine may be doubled at
weekly intervals untilian effective ‘maimenance dosage of 200 mg daily is
reached. Because 400-mg daily dosages were shown (o be no more effective
than 200-mg duily dosages in clinical sludies of lamotrigine monotherupy, the
manulacturer recommends that daily dosages not exceed 200 mg daily.

For adjunctive therapy in the maintenance wreatmens of bipolar disorder in
patients who are receiving ewbamazepine or other hepatic enzyme-inducing
drugs withont concomitant valproic acid therapy. the usual iniial aduh dosape
of lamotrigine is 50 mg once daily for 2 weeks, lotiowed by 100 mg daily in
2 divided doses lor 2 weeks; the daily dosage’ is then increased in 100-mp
increments a1 weckly imervals until the mointennnce” dosage of 400 mg daily
{in 2 divided doses) is reachcd.

For adjunctive therapy in the maintenance treatment of bipolar disorder in
adulls who are reeeiving valproie ncid, the wsual initiul dosage of lamolrigine
is 25 mg every other duy lor 2 weeks, followed-by 25 mg once daily for 2
weeks. Aller the initial .4 wecks 'of therapy, the daily dosage ol lamolrigine
may be deubled at weekly. intervals until on cffeciive mainlenance dosage of
100 mg daily is reached. To-ininimize' the risk ol potentially serious rash in
palients receiving lamolrigine in conjunelion with valproic acid. the recom-
ménded initial dosnges:and subsequent:dose escalutions ol lamotrigine should
nol be exceeded.
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Addition of hepatic enzyme-inducing drugs (e.g., carbamazepine) or he-
patic enzyme-inhibiling drugs (e.g., valproic acid) 10 a regimen including la-
motriging 'may require modification of the dosage of lamolrigine and/for the
hepatic enzyme-inducing or -inhibiting drug. In pivotal clinical studies, dosages
of lamoirigine were halved immediately following the addition of valproic acid
1o treal an acute mood episode and maintined atthat dosape us Jong as valproic
ncid was adminisicred concomitanily with lamoiripine. Following addition of
carbamnzepine or other hepalic enzyme-inducing drugs (o treat an'acute mood
episode, dosuges of lamolrigine were gradually doubled {e.g., over a period of
at least 3 weeks) and meintained at that dosoge as long as these drugs were
udminisiered concomitantly with lamotrigine. Following the uddition of other
psychotrapic agenis with no known clintcal pharmacokinetic interucrions with
lamotrigine, patienss were maintained at current maintenance dosages of la-
motrigine.

Discontinuance of hepatic enzyme-inducing.drugs (c.g., carbamazepine) or
hepatic enzyme-inhibiting drugs (e.g., valproic ucid) from a regimen including
tamotrigine may require-modification of the dosage of lamotrigine; For patients
diseontinuing carbamazepine or other enzyme-inducing agents following res-
olution.of the acute mood cpisode and achievement:of o maintenance lamotri-
gine dosage, lumoirigine dosage should rempin-constant-for«he first week and
then should be decrensed in 100-mg daily increments at weckly intervals until
an effective maintenance dosage of 200 ing daily is reaehed. For patients dis-
continuing valproic acid following resolulion of the acute mood episode and
achievement of a moinienance lamotrigine dosage, lamotrigine dosage should
be incrensed in 50-mg daily increments ar weekly intervols until an effective
maintenanee dosage of 200 mg daily is reached.

The optimum dumtion of famotrigine therapy for the management of bi-
polar disorder hus noi been established, and the usefulness of the drug during
prolonged therapy (i.c.. longer than 18 manths) should be reevuluated period-
ically.
® Dosage in Renal and Hepatic Impairment  Because clinical ex-
perience with lamotrigine is limited in patients with concomitant illness, the
drug should be used with caution in patients with conditions (e.g.. renmal, he-
patic, cardine impairment) that may affect metabolism and elimination of e
drug.

The manufucturer stales, thal lamotrigine should be used with caution in
patients with severe renal |mp.11rnu.nt because there is insufficient information
from controlled clinical studies to establish the safety and efficacy of therapy
with the drug in such pulients. The initial dosuge of lamotrigine in patients
with renal impairment should be based on the patient's exisling anticonvulsant
drug regimen (sce Dosuge and Administration: Dosape), The manufoeturer
states that a reduced maintenance dosage of lamotrigine may be effccrive and
gencrally should be used in patkenws with substantial renal impairment; how-
ever, the manufucturer gurrently makes no specific recommendation for dosage
adjustment in such patients,

The manufacturer states thal experience with lamotrigine therupy in patients
with hepatic impairment is limited. Bused on a clinical pharmacology study of
the drug in a small number of paticnts with moderate 1o severe hepatic dysfunc-
tion, the manufacturer makes the general recommendation that initial, escalation,
and maintenitnce doses of lamolrigive therapy should be decreased by approxi-
mately 30% in patients with moderate (e.g., Child-Pugh class B) and 75% in
patients with severe (e.g.. Child-Pugh class C) hepatic impairment. Escalation
and maintenance dosages should be adjusted according 1o clinical response.

Cautions

Lamotrigine gencrally is well tolerated. However, there have been rare
reports of scrious dermatologic reactions {inctuding some fatolilics) in ndulls
and. children receiving lamorrigine. Nervous system and dermatologic effzcis
are among the most frequently reporicd adverse- effects of lamotrigine and
among those most frequently requirng discontinuance of the drug. The most
freguently occurring adverse ¢ffects associated with lamotrigine as adjunctive
therapy in udulis in controlled clinical trials include dizziness, ataxia, somno-
lence, headache, diplopia, blurred vision, nauses, vomiting, and rash. Discon-
tinuance of lamolrigine becouse-of adverse effects was required in about 11%
of adull putienis receiving the drug as adjunctive therapy 1n uncontrolled and
comrotled clinical trials; the ndverse effecls most frequently associaled with
discontinuance of lamotrigine in these 1rials were rash (3%-of -patients), diz-
ziness {2.8% of patients), and headache (2.5% of patiems). In children receiving
lamotrigine us adjunetive therapy in controlled elinieal irals, the most com-
monly. reporied adverse effects were infeclion; vomiling, rash, fever, somno-
lence, accidental injury, dizziness, dinrrbea, abdominal pein, nausea, alaxin,
teemor, asthenia, branchitis, {lu syndrome, and diplopia. Approximately 11.5%
of pediatric patients receiving lunorrigine as adjunctive therapy in clinicat tials
discantinued. the drug becuuse of an adverse-effect: the adverse clfeets most
frequently associated with discontinuance of [amotrigine [hempy in these pa-
ticnts were rash (4.4% of patients), reaction aggravated {1.7% of patients), and
ataxin (0.6% of paticnish

The most commen sdverse effects associated with lamotrigine as monoth-
erapy in adulls in the comralled clinical trial were vomiting, coordination ab-
norrmulity, dyspepsia, nausea, dizziness, thinitis, anxiely, insomnia, infection,
pain, weight decrease, chest pain, and dysmenorrhea; during the conversion
period (i.e., when lamolrigine was initinlty added'on to an existing monotherapy.
regimen consisting 'of a hepatic enzyme-inducing anticonvulsant drug), the
most commonly reporied adverse effecls were dizziness, beudache, nausea,
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asthenia, coordination abnormality, vomiting. rosh. somnolence, diplopid,
alaxia, accidentul injury, tremor, blurred vision, insomnia, nystagmus. diarrhea,
lymphadenopathy, pruritus, and sinusitis. The adverse effects most commonly
associated with disconsinuance ol the drug in this tral were rash (4.5% of
patients), headache (3.16 of p'llu:m\). and asthenia (2.4% of patients).

The adverse effect profiles in males and females in clinical trials of lomotri-
gine were simitar and were independent of age: the rtes of discontinuance of
lamotrigine for individual adverse effects also were similar for males and females.
In general, females receiving adjunctive therapy with lamotrigine or placebo in
controlled trals were more likely to repon adverse effects than were males;
however, dizziness was the only adverse effect reported with at least 10% greater
frequency (i.e., 16.5% greater frequency) in females than in males (withour a
corresponding difference by pender with placeho) in controlled trials.

Because clinical trials of lamotrigine therapy involved specific patient pop-
ulutions and use of the drug as adjunctive therapy or monatherapy following
conversion from therapy with another single hepatic enzyme-inducing anticon-
vulsant drug, it is difficult 10 delermine whether a cuusal relationship exists for
many reporied adverse effécts, 10 compure adverse effecl frequencics wilh
those in other clinieal reports, andfor to extrapolate the adverse effects expe-
rience from contralled chinfcal (ials 1o usual ¢linical praclice.

® Nervous System Effects  Nervous sysiem effects were among the
most frequent adverse effects reported in patients receiving lamolrigine as ad-
junctive therapy in controlled clinical trials. Dizziness, headache, and ataxiu
were the most frequent adverse nervous sysiem effects, occurring in 38, 29,
and 226¢ of adults, respeclively, in controlled trials of Jamoltrigine adjunctive
therapy. The frequency of diZziness and ataxia and the rate of discontinuance
of lamolrigine because of these adverse effects were dose relaied in clinical
trials; in a dose-response study, dizziness occurred in 54, 31, or 275 of patients
receiving lamotrgine 300 mg/day, lamatrigine 300 mg/day. or placebo, re-
spectively, while ataxia occurred in 28, 10, or 10% of those receiving these
respective regimens. Limited data also sugpest an increased incidence ol ad-
verse nervous sysiem cffcets in patients receiving carbamazepine concomi-
tanily with lamotrigine. (See Cautions: Precautions and Contraindications. )

Somnolence or'insomnia occurred in 14 or 6%, respectively, of adults re-
ceiving lamotrigine as adjunctive therapy in controlled clinical trials. Incoor-
dination or tremor was reported in 6 or 4%, respectively, of lamotrigine-treated
nchilts; limited evidence sugpests that incoordination and remor may ‘be dose
related, und (remor may accur more [requently with cancomitant administration
of valprou: acid and lamotrigine. Depression oceurred in 4%, anxiely-in 4%,
irritability. in 3%, speech: disorder in 395, und coneenteulion dislurbance in 255
of udults receiving lamotrigine as adjnnerive therapy in-controlled clintcal lrials.
Seizure or seizure exacerbation hos been reported in 2 or.2% of adults, re-
speclively, receiving lamotrigine us udjunctive therupy in controlled Irials; an
increase-in seizure frequency also has been reporied with lumotrigine therapy.
Treatment-emergent scizures diagnosed uncguivounlly us staius epilepticus
were reported in 7 of 2343 adults receiving adjunctive thempy with lamotrigine
in clinical (rials; however, the manufacturer siates thar valid estimales.of tie
incidence of treatment-cmergent siutus cpilepticus are difficnil 10 oblain be-
cause of variations in the definitions used by different investigaiors to identify
such. cascs.,

Coordination abnormality, dizzincss, anxiety, and insomnia occurred in 7,
7. 5, and 5%, respectively, of adults reeeiving lamotrigine as monotherupy in
a controlled trial; amnesia, staxin, asthenia, depression, hypesthesia, libide in-
crease, decreased or increased reflexes, nystagmus, and irritability, each oc-
curred in 2% of such patients. Paresthesia or asthenia occurred in more than
195 of adults receiving: lamotrigine as adjanctive therapy in controtled clinieal
triafs but with equal or preater [requency in those r(:ce'n.'im= placcbo.

Somnolence occurred.in 175, dizziness in 14%, ataxia in 1156, tremor in
0%, ond asthenia in 8% of children.receiving lumolrlgme as adjunctive therapy
in controlled clinical trials. Emotional lability, gait dbnormuluy, thinking ab-
nOITI'Idllly seizures, nervousncss, and vertigo e.Jch occurred in 2-4% of chil-
dren receiving lamotrigine as adjunctive therapy in controlled clinical trials.

Amnesia, confusion, thlllll)’, decreased MEMOry, Nervousness, nystaguus,
thm[\mg abnormality, or vertigo was reporied in ar least 1% ot’p.mcn[:, receiv-
ing lamotrigine in uncontrolled and controlled clinical irials. Abnormal dreams,
abnormal gail, agilation, akathisia, apathy, aphasia, CNS depression, deperson-
alization, dy:,arlhna dyskinesia, dysphoria, emotional lability, cuphoria, laini-
ness, grand mal seizures, hullucinations, hy]JCTklI'IE'iI:I fiypertonia, hype\lhc';ld.
mt.re.lsed libida, mind racing, myaclonus, panic atick, paranoid reaction, per-
sonality disorder, pﬁy‘chmm mlgmme slecp disorder. or stupor occurred in at
least 0.1% but in less than 1% of such patients. Cerebellur syndrome, cho-
reoasheiosis, CNS stimulation, delirium, delusions. dysionii. hypoulhes:u hy-
potonin. hemiplegin; hyperatgesia, hyperesthesia, hypokinesia, hy pomania, de-
creased libido, manic- -depressive reaction, 'movement disorder, neura!gm.
neuarasis, or paralysis occurred in less than 0.1% of paticnts.

‘Suicidal ideation has been reported in 2-5% of adult palienss receiving
I.Jmotrigine monotherapy for partial seizures in a controlled clinical wrial and
in less thun 1% of pediatric and adult patients receiving the drug in uncontrolled
and controlled clinical trials; suicide and/or suicide attempl has been reported
rarely. The Food and Drug Administrition (FDA) has analyzed suicidality re-
ports from placebo-controlled siudies involving |1 anticonvulsants, inctuding
lomolriging, and found thas .patieats receiving anticunvulsanls had approxi-
muiely twice the risk-of suicidal hehavior or idealion (£.43%) compared wilh
patients: receiving p]aceho (0.245%:), (See Cuautions: Prccauuuns and Contrain-
dications:}
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Exacerbation of parkinsoninn munifestations in patients with preexisting
parkinsonian syndrome and the occurrence of tics have been reported during
posimarketing, experience wilh lomotrigine andfor in worldwide uncontrolied
clinical 1rials; however, the manufaciurer states that daia are.insufficient to
provide an estimaie of the incidence of such effects or 10 establish a causal
relationship to lamotrigine.

m Gl Effects Gl effecis were among the most frequent adverse effects
reporied in adults receiving lamotrigine as udjunctive therapy in controlled
clinical tials, Navsea was the most frequent adverse Gl effect, ocr.-urn'ng in

%a of adulls in controlled cliniical trials; vomiting was reponed in 9% of
pancnls in these (rials. The frequency of nousen and vommng appears 10 be
dose refited; in a dose-response siudy, nausen occurred in 25, 18, or 115 of
patients receiving lanotrigine 500 mg daily, lamotrigine 300 mg daily, or pla-
cebo, respectively, while vomiting occurred in 18, 11,.0r 4% of those receiving
these-respective regimens. Dirrthea occurred in 6%, dyspepsia in 5%, abdom-
inul pain in 5%, constipation in 4%, tooth disorder in 3%, and anorexia in 2%
of adulis receiving lamalrigine as adjunctive therapy in contrelled clinical irials.
Flatulence was reported in more.than 1% of ndults receiving lamotrigine as
adjunctive therapy in controlled clinical wials but occurred with equal or grealer
frequency in patients receiving placebo. Vomiting, dyspepsia, and nausea oc-
curred in 9, 7, and 7%, respeciively, of adults receiving lamoirigine as mon-
otherapy in a controlled irial; anorexia, dry mouth, rectal hemarrhage, and
peptic ulcer ench occurred in 2% of such patients.

Vomiling accurred in 20%, diarrhea in |16, abdominal pain in 10%, and
nausen in 10% of children receiving lamotrigine ns ndjunctive therapy in con-
trolled clinical trials. Constipation, dyspepsia, and tooth disorder each occurred
in 2-4% of children rcceiving lamotrigine as adjunclive therapy in controlled
clinical triais.

Haliiosis, dry mouth, dysphagia, gingivitis, glossitis, gum hyperplasia, in-
creased appetite, increased salivation, mouth ulceration, stomatilis, taste per-
version, thirst, or toath disorder occurred in o least 0.1% but in less than %
of patients receiving lamoirigine in uncontrolled and controlled clinical trials.
Eructation, gasiritis, GI hemarrhage, gum hemarrhage, hematemesis, hemor-
rhagic colitis, melena, gastric ulcer, taste loss, or tongue edema was reporied
in less than 0.1% of pauents.

Esophugitis and pancreatitis have been reponed during postmarketing ex-
perience with lamotrigine and/or.in worldwide uncontrolled clinical trials: how-
ever, (he manufacturer states that data are insufficient to provide an estimate
of the incidence of such-effects or to establish a causal relationship to lamo-
trigine.

B Dermaltologic and Sensitivity Reactions~  Serious dermmologic
reactions (including some [fatalities) have been Jeported in adults and children
receiving lamolngme ‘Ihérapy. Rash occurred ini 105 of ndults and 14 of
children receiving lamotrigine as adjunclive therapy in cantrolled clinical trials.
The incidence of severe rash associated with lamotrigine also appears 10 be
higher in pediatric patients than in adults; the manufacturer states that severe
rash, including Stevens-Johnson syndrome, has been reported in 0.8% of chil-
dren younger than 16 years of age and in 0.3% of aduls receiving lamotrigine
as adjunctive therapy in clinical trals. There is evidence that most cases of
rash associated with lamotrigine therapy are associated with trunsiently high
plasmu concentrations of the drug occurring during the initial wecks of therapy
or with high plasma concentrations occurring during concomitant valproic acid
therapy. Cases of life-threatening rashes associated with lamotrigine almost
always have occurred within 2-8 weeks of treatment initiation; however, severe
rashes rarely have presented following prolonged treatment {¢.g., 6 months).
Lamolrigine-associnted rashes do not appear to have distinguishing features,
Because it is not possible (o distinguish benign rashes from those that may
become severe and/or life-threatening, l:Lmolngmc penerally should be discon-
tinued at.the ficst sign of rash (anless the rash js known not to be drug related).
However, a rash may become life- threatening or pérmanenitly disabling or dis-
flgurlng despite duﬂ.omlnuuncc of the drug. Discontinuance of lamomgme be-
cause of rash wos requm:d in 3% of adulis recciving the drug as adjunctive
thrupy and 4,55 of adulls receiving the’ drug as monolhcmpy in comrolled
clinical trials; 4.4% of pediatric patients receiving lamotrigine in. cantrolled
clinical trials discontinued the drug because of the development of rash. The
polential for development of a rash at lhe beginning of lamotrigine therapy may
be decreased by employing low initial doses and by gradual escaiation of dos-
age lo avoid initially high plasma concentrations of the drug.

+Rash, including serious and potentially, life-threatening .rash, appears 1o be
more likely te occur in patients, rccc1Ving concomitant valproic acid, Valproic
ocid can decrease clearance and increase plisma concenimtions of lamotrigine
more than twofold; exceeding the recommended reduced initial dosage of la-
motrigine or the subsequent recommended schedule for escalation of lamotrigine
dosage (sce Dosage and Administration: Dosage and see Cautions: Precautions
and Contraindications), particularly in patients recciving valproic acid, may in-
crease the incidence of rash, including serious rash, in such patients. In clinical
trials, 19 of adults and 1.2% of children receiving a drug regimen including
lamotrigine concomitantly with valpreic acid experienced a rash requiring hos-
pitalization, while 0.16% of adults and 0.6% of children receiving n drug regimen
of lamotrigine without valproic acid were hospitalized because of rash.

Rashes severe enough 1o cause hespilalization, including Stevens-Johnson
syndrome, loxic epidermal necrolysis, erythema multiforme, angioedema, and a
hypersensitivily syndreme (usually consisting of fever, rash, facial swelling, and
hematolegic, hepatic, andfer lymphatic involvement), occurred in 0.3% of adults
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receiving lamotrigine in premarkeiing controlled und unconmolled clinical trinls
and in about 0.8% of pediniric patients receiving the drug in elinical trials; death
associaled with rash hias been reponed rarely in postmarkeung usc of lamolrigine.
Erythema multiforme has been reported in patients receiving lamorrigine in pre-
marketing controlled and uncontrolled clinical trials in the US, while lupus-like
syndromé and vasculilis have been reported during postmarkeung cxperience
with the drug andfor in worldwide uncontrolied clinical trials,

Pruritus occurred in 3% of adults receiving lamotrigine as adjunctive ther-
apy in controlled clinical trials. Contact dermattitis, dry skin, peripheral edema,
and sweating each occurred in 29 of adults receiving lamotrigine as monoth-
erapy in a controlled trinl. Eczema, fucial edema. photosensitivity, and prurifus
each were reported in 29 of children receiving lamatrigine as adjunctive ther-
apy in controlled elinical trials. Acne, slopecia, facial edema, dry skin, ery-
thema, hirsutisin, maculopapular rash, peripheral edema, skin discoloration,
Stevens-Johnson syndrome, swcating, urticariu. or vesiculobullous rash oc-
curred in art least 0.1% but in less than 15 of patients receiving lamotrigine in
uncentrolled and controlled clinicnl trials.” Angioedemn, erythema muiltiforme,
fungal dermatitis, herpe-: zoster, leukoderma, pctcchiu] rash, pustuldr rash, seb-
orthéa, or pholosensmvny occurred in less than 0.1% of pntients.

Hypersensnlvny reactions, which can be fatal or life-threatening, have been
reporiéd in patients reated with lamotrigine. In some cases, manifestations of
these reaclions have included mulliorgan dysfunction (including hepatie ah-
normaliries) and disseminated intravascular congulation (see Cautions: Hepatic
Effects). Early signs of a possible hypersensitivity reaction, such as fever and
lymphadéenopathy, should prompl immediare evaluation of the patient; a msh
may or may not be presemt. Unless anather cause for the signs or symploms is
found. lamotrigine should be discontinued.

® Cardiovascular Effects  Hemorthage was reported in 2% of pediatric
patients rr:cewmg lnmomgme us adjunclive therapy in controlled clinical irials.
Chest pain occurred in more than 1% of adulis receiving lamotrigine as ad-
junctive therapy in controlled clinical trials but occurred with equal or grealer
frequency in patients receiving placebo. Chest pain also occurred in 5% of
adults recciving lamotrigine as menatherapy in a controlled clinical tral, Flush-
ing, hot fushes, palpitations, postural hypotension, syncepe, tachycardia, or
vasodilation occurred in at least 0.1% bat in less than 1% of patients receiving
lamotrigine in uncontrolled and controlled clinical trials. Cerebrovascular ac-
cident, cerebral sinus thrombosis, ‘deep thrombophlebitis, myocardial infarc-
tion, atrial fibrillation, angina peetoris, hemorrhage, or hypertensinn occurred
in [ess than 0.1% of palients receiving lamatrigine in uncontrolled and con-
trolled clinical trials.

B Respiratory Effects  Rhinitis occurred in 14%, pharyngitis in [0%,
increased cough in 85, 'and flu-like syndrom_e in 7% of adults receiving lu-
motrigine as adjunctive therapy in controlled clinical trials. Respirntory dis-
order was reporied in mare than 15 of adults receiving lamolrigine as adjunc-
live 1therapy in controlled clinical truts hut occurred with equal or grealer
frequency in patients receiving placebo. Rhinitis occurred in 7% of adulis re-
ceiving Jamotrigine as monotherapy in a conirolled rial; episiaxis, bronchiiis,
and dyspnea each occurred in 29 of such patients. Pharyngitis, bronchilis, and
increased cough occurred in 14, 7, and 7%, respectively, of children receiving
lamotrigine as adjunctive therapy in controiled clinical rials. Smusitis and
bronchospasm each were reported in 2% of children in these trials. prnca.
epistaxis, or hyperventilation occurred in at least 0.1% but in less than 14 of
patients in uncontrolled and controlled clinical trials, and brom.hospusm hic-
cups, or sinusitis oceurred in [ess than 0.1% of patients. Apnea has been re-
ported during postmarketing experience with lamotrigine and/or in worldwide
unconirelted clinical trials; however, the manufacturer states that data are in-
sufficient 1o provide an estimate of the incidence of this adverse effect or 10
establish a causal rclationship o lamotrigine.

m Ocular and Otic Effects . Ocular effects were among the.most. fre-
quent adverse.effects reporied in palienis receiving lamolrigine as adjunclive
therupy. in controlled cliniest trials.: Diptopia was the:most frequent adverse
ocular effect reported in-adults receiving lamotrigine as-adjunctive-therapy in
conirolled trials, occurring in 28% of such patients, and blurred vision occurred
in 16% of patients, The frequency of diplopia and blurred vision-appears to be
dose related; in 4 dose-response study, diplopia occurred in 49, 24, or 8% of
patients receiving lamotrigine 500 mg daily, lumolriginc 300 mg daily or pla-
cebo, respccllvc]v, while blurred vision occurred in 25, 11, or 10% of patients
receiving these respective regimens. Limiled data also indicate an increased
incidence of some adverse cffects, including diplopia and blurred vision, in
patienis receiving carbamazepine concomitanily with lamotrigine. (See Cau-
tions: Precautions and Contraindications.)

VYision. ﬂbnonn..ll]l) occurred in 3% of adults receiving lamou-ngme as ad-
junctive therapy in controlled clinical trials and in 2% of adulis receiving la-
mo:riginc as monotherapy in a controlled trial. Diplopia, blurred vision, or
vision abnormality occurred in 5. 4, or 2%, respectively, of children recciving
lamotsigine as adjunctive therupy in controlled clinical irials. Abnormulity of
accommodation, conjunctivitis, oscillopsia, or photophobia occurred in at least
0.1% but in less than 1% of patients in uncentrolled and controlled clinical
trials, and dry eyes, lacrimation disorder, strabismus, ptosis, or.uvcitis accuired
in less (han 0.1 of patients.

. Ear.disorder was reported in 2%& of children receiving lamotrigine as ad-
Jjunctive therapy in controlled clinjcal trials. Otic pain or tinnitus occurred in
ol least 0.0% but in less than 1% of patients in uncontrolled and controlled
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clinical trials, Deafness'wis reporied in less than 0:19 of patients in uncon-
trolled and controlled ¢linical thals.

B Musculoskeletal Effects ' Neck pain and antralgio each occurred in
2% of adults TLLe]Vlﬂj: lamotrigiuc as adjunctive therapy in controlled clinical
trials. Back pain or myalgia occurred in more than [ of patients Teceiving
1.1um\ng|nL as .1:_|_|um.uve therapy in conlrolled irials but with equal OT greater
Irequency in patients reccwmb placeba. Joint disofder, myasilienia, muscle
spasm, or twitching occurred in at least 0,15 but in less than 1% of patients
in' uncontrolled and controlled trials, and anbritis, bursitls, leg cramps, tendi-
nous contracture, or pathological fracture decurred in less thian 0.1 of patienis.

Rhabdomyolysis has been observed in patients experiencing hypersensmvuy
reaclions during postmarkeling experience with lamotrigine andfor in world-
wide uncontrolled trials; however, the manufacturer states thot data are insuf-
ficient to provide an estimale of the incidence of this adverse effect or (o es-
tablish o cauaal relationship to lamotrigine.

| Genltourmary Effects  Dysmenorhea aceurred in 795, vaginitis in
4%, and amenorrhea in 2% of women recciving lamotrigine as. ﬂdJUI'ICL:IVE. ther-
apy in controlled ‘clinical trials, Dysmenorrhea oceurred in 5% of women re-
ceiving lamotrigine a5 monotherapy. in a controlled.iral. Mecnstrual disorder or
urinary Lract infection oceurred in more than 1% of adulis receiving adjunclive
lamotrigine therapy in controlled trials but with-equal or greater frequency in
patiens recejving placebo. Urinary, tract infeclion occurred in 3% of children
receiving lamotrigine as adjunctive therapy in controlled clinical triols; penis
disorder was reported in 2% of male pediatric patients receiving lamotrigine
in these rials.

Lactation {in females}, vaginal candidiasis, hemaluria, pnlyurh, urinury
[requency, unnary incontinence, or unnury retention occurred in at feast (.16
but in less than"[% of patients receiving lamolrigine lherupy in uncontrolled
and controiled clinical Lials. Abnormal ejaculation, impolence, cpldldymm:.
cystitis, urine abnormality, dyauna. kidney pain, k]dncy failure, dcuie kidney
failure; oi menorrhagia occurred in less than 0,15 of patients in uncunlrol]ed
and controlled clinical trials.

®, Endocrine and Metabolic Effects = Goiter or hypenhyroidism oc-
curred in less than Q.1% of patients receiving lamolrigine in uncontrelled and
controlled clinical trials. Weight decrease occurred in 5% of adults Teceiving
lmnomgme as monotherapy .in a controlled trial. Weight loss or weight gam
occumd in at least 0.1% but in less than 1% of patents in uncoutrolled and
conirolled chinical trinls. Edema occurred in 25 of children receiving lamolrigine
as adjunctive therupy in comirolted clinical trinls. Edema or hyperglycemia oc-
curred in less than 0.1 of patients in uncontrolled and controlled clinical trials.

N Hepatic Effects  Faialilics associaicd with multiorgan lailure and var-
ious degrees ol hepal:c failure have becn reponed rarcly during premarketing
trials of lamotrigine as .Jd_]uncllve rhempy A young woman receiving concom-
ilant valproic acid aud wrbamu.zepme devcloped a posslble hypersensilivity
syndrome r_onsmmg of hendache, chcr. and’ a macolopapular rash 3 weeks
following sddition of lamotrigine 1o therapy; fulminant hepatic failure and he-
patic coma develnped within 3 days‘ and dcspite qtﬂququenl clinical improve-
ment, the paticnt died of a mmassive pulmonary embolus 2 months later. Mul-
tiorgan {including renal und/or hepatic) failure and disscrninated intravascular
coagulation associated with [requent gcneralwcd seizures or stalus epilepticus
have been reported in sev‘eml patients receiving lamulrlgme il has been sug-
gested that this syndrome may have resulled from rhabdomyolysis caused by
uncontroiled genuruhzed seizures, The mmomy of these cases of hepalic and/
or multiorgan failure occurred 10 associntion wilh other serious medical events
{e.g., slalus CpJ|CplICLI‘:, overwhelming sepsis), making it difficult to identily
the iniliating cavse.’ However, disseminated intravascular coagulation, thab-
doinyolysis, renal failure, mﬂculnpapu]ur rash, ataxia, and increased liver en-
zymes (c.g., AST {SGOT]) in the absence of generullzed seizures also'have
been'reporied rarely with lamnotrigine as adjunctive therapy. Abnormal liver
function test results'oecurred in at least 0.1% but in less than 1% of patients
receiving lamotrigine in uncontrolled and controlled clinical trials, and hepa-
titis, increased alkaline phosphatase, or bilirubinemin occurred in less than
0.1% of patients.

m Hematologic Effects ' Blood dyscrasias that may or may nol be asso-
ciated with hypersensilivity reaclions, mcludlng neulropenia, leukopcma anemi,
Lhmmbocy[opcmu pancytopenia, and rarcly, aplastic anemia and pure red eell
aplasia (PRCA), "have been reponed with lamotrigine. Lymphudenop.nhy oc-
curred in 2+ ol children receiving lamotrigine-as adjuncrive therapy in controlled
clinical trials. Anemi, ecchymoms pelechiae, leu]\()cylos'.ls leukdpenia, or lym-
phadenopathy oceurred in at Teast 0,15 but in less than 1% of patients receiving
Inmotrigine in uncontrolled and controlled clinical trials. Eosinophilia, fibrin‘de-
creuse, fibrinogen decrease, iron defieiency anemia, Iymphncytoms macrocync
aisernia, or thremboeytopenia occurred in less'than 0,15 of patienis reeciving
lamotrigirie-in uncontrolled and eontrolled clinical irials.

Disseminated mtruvasculur coagulution has been reported rurely in‘con-
junction with multiorgan {e. g remil'and/or hepatic) fatlure in-patienis receiving
lsmotrigine os'adjunétivé therapy. (See Cautions: Hepatic Effects.) 'Agranulo-
cyiosis, aplastic anemin, hemolytic anemia, neutropenia, pancylopenid, red cell
aplasia; and progressive immunosuppression haveibeen reporied during posl-
markeling experience wilth lamolrigine and/or in worldwide uncontrolled clin-
ical trials: however, the manufacturer states that data'are insufficient Lo provide
an estimale of the incidence of 'such effects or to establish a causal relationship
1o lamotrigine.
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B Other Adverse Effecis  Flu syndrome or fever occurred in 7 or 6%,
respectively, of adulls receiving lamotrigine as adjunctive therapy in controlled
clinical trials, Pain und infection each occurred in 3% and fever in 2% of udulls
receiving lamotrigine as monotherapy in-a controlled Irial, Infection occurred
in 20%, fever in 15%, accidental injury in 14%, flu syndrome in 7%, and pain
in 5% of children receiving lamotrigine as adjunciive therapy in controlled
clinical rials. Pain occurred in at-least 15 of patients receiving lamotrigine in
uncontrolled and controlled clinical trials.- Accidental injury, infection, chills,
and malaise occcurred.in ut least (0. 1% but in less than 1% of patients recciving
lamatrigine jn uncontrolled.and controlled clinical strials, Breast p;un breast
abscess,, breast-ncoplasm, enlarged abdemen, increase in serum creatinine con-
cenlration, parosmis, or alcohol intolerance occurred in less than (). 1% of pa-
ticnts.

® Precautions and Contraindications  Because of the possibility of
increased seizure frequency, anticonvulsant drugs, including lamotrigine,
should not be discontinued suddenly, panicularly in patients with precxisting
seizure disorders. Unless safety eoncemns dictate a more rapid withdrawul of
the drug, discontinuance of lainoirigine should be done grodually over a period
of 2 weeks. {(Sec Dosage:- and Adminisiration: Dosage.) Seizure exacerbation
and/or status epilepticus have been reponed in patients receiving tamorrigine
as adjunctive’ therapy in Lhe management of scizure disorders, although the
incidenee of these adverse eifects has been-difficult Lo determine conclusively.
{Sce Caulions: Nervous SyslernEffects.) The use' and dosage ofl all anticon-
vulsant deugs in a regimen including lamotrigine should be reevaluated if there
is a change-in seizure’control or appearince or worsening ol adverse cffects,
and patients should be instructed to repon-immedialely any worsening ol 'sei-
zure congrol.

The US Food and Drug Administration (FDA) has informed healtheare
professionals about an increased risk of suicidalily (suicidal behavior or idea-
tion) observed'in an analysis of studies using various anticonvulsants comparcd
with placebd,” FDA's aaalysis included 199 randomized, placebo-controlled
swidies of 11" anticodvulsants (carbamazepine, felbamate, gabapentin; lamotri-
ginc, levetirncelam, oxcarbazepine, pregabalin, tiagabine, topiramalc, val-
proate, and zonisamide) involving over 43,000 patienls 3 ycars of age or alder;
the studics evaluated the effectiveness ol the anticonvulsants in epilepsy, psy-
chiatric disorders {e.g., bipolar disorder, depression, anxiety), and other con-
dittons (e.g,, migraine, neurcpathie pain). The dnalysis revealed that palients
receiving these amiconvolsants had approximaiely -twice -the risk of svicidal
behavior or idestion (0.43%) compared with patiems rcceiving placebo
((.24%6); this incrensed suicidalily risk was obsgrved as early as one week ofter
begmmng therapy and continued. through 24 weeks, The results were generally
consistent among the 1| drigs studied, In addition, patients who were treated
for epilepsy, pqychlamc disorders, and other CUnJﬂlllU[‘l‘i were all found 10 be
al, increased risk for suicidality when comparcd With, placebo; there did not
appear (o be a specific dethographic subgroup of patients 1o which the increased
risk could be attributed. Howevcr ‘the relitive risk for suicidality was found to
be higher in patients with c.pl[epsy comparcd with patients who were piven one
of the drugs [or psychmlne or ather conditions.

Based on the current analysis of the ‘availdble data, FDA recommends Lhat
all patients who are currently receiving or begmnmg ‘therapy with any anticon-
vulsant for any indication be closely monitored for the emergence or worseninig
of dcpressmn suicidal thoughts or behuavior (hulClddlll)‘_) und/nr unusua
Lh.mges in mood or behavior. Symplomb such as unx:ety‘ aEllalmn, hostilily,
mania, and hypomania may be precursors 10 emerg:ng suicidality. C]ll’llCld]‘IH
shou[d inform patients, their’ famllles and careglvers of the potential for an
inereased risk of suicidality so lha[ lhey are aware and able to notify Lheir
clinieian_of 'any unusual behavioral changcs Pauents l’ﬂmlly members, and
ciregivers also should be advised not io make any changcs to the anticonvulsant
regimen without first consulting with the rc:.ponslblL clinician. They should
pay close attention fo’ any day-m—dny ch:mgeq in mood, behavier, and’ hctions;
since changes can happen very qu1ckly. iLis lITIpOﬂﬂl'I[ to be ale to any sudden
dlffercnces fn-addition,” pauum, family members, and caregivers should be
aware of common wammg sighs that may 51gnul sulcnde risk {c.g., mlkmg or
tllinkmg about wanting o hur ‘ofteself or end dne 's lile, wuhdruwmg from
friends and‘Tamily, becnmmg depressed or cxpenencmg worsening ol’cx:sung
depression, becomming preoccupled will death-and dylng, glving away pnzed
possessions). If these'or al‘ly niew and worrisome-behaviors occur, the’ respon-
sible clinicfan should bé contacted’ :mmedmlely ‘FDA aiso recommendn that
clinicians who prescribe [amotrigine or any other anticonvulsant balance the
risk for sujcidality with'the risk of untrealed illness.' Epilepsy and many other
thinesscs for which. anliconviulsaris aré prescribed are themselves associated
wilh an increased risk' of morbidity and miértality and an intreased risk of
suicidal thoughts and bchuvinr If suicidal thoughts ‘and behavior emerge during
anticonvulsant therupy. the clinician must constder whether Lhe emergence of
thesé -symptomis' inany given' palient may be related to the illness being trested.

Diiring the premarke[mg devclopment of lambtrigine, 20 sudden and un-
expluined dealhs weie reported among o cohort ol 4700 patients wilh epilepsy
recciving adjunctive therapy -with-the drug (5747 paticmi-years of exposure),
Althicugh the rate of tHese deaths ‘exceeds thal ekpeeted o oceur in o healthy
(nonepllepllc} population malthed for age and gender, this Fatétwas similar to
thal occurring in & similar population of cpileplic patients recéiving a chemi-
cally .unrelated anticonvulsant agent, This-eviderice suggesls, but does- nol
prove, thaythe incidence of sudden; uncxplained death obscrved wilh lamotri-
gine-adjunctive' therapy may be reficetive ofthe population itself rather than
the effects of lamotrigine. .
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Some evidence suggesis that use of lamoirigine concomilantly with valproic
acid increases.the risk of seriovus rash. The incidence of rash also appears to
increase with the magnitde of the initial dose of lamotrigine and the subsc-
guent rate ol dosage escalation; exceeding the recommended dosage of lamo-
trigine at iniliation of thermpy: appears to incrense lhe risk of rash reguiring
withdrawal ol therapy. {See Dosage and Administration: Dosage.) A benign
initinl appearance of a rash in a patient receiving lamotrigine therapy cannot
prediet an entirely benign outcomne. Patients reeciviog lamotrigine, espeeially
in conjunclion with valproic acid, should be cautioned (hal rash, in some cases
poteniially life-threalening, mny occur. und thnt any occurrence of rash should
immedialely be reported by Lhe patient 10 thesr clinician,

The concomitant use of valproie aeid andfor hepualic enzyme-inducing an-
ticonvutsant drugs (c.g.. phenobarbital, primidone, carbamazepine, phenyloin)
can increase or decrease the metabolism und elimination of lamotrigine, re-
quiring dosage adjustments lo maintain cfficacy snd/for uveid toxicity. (See
Dosage and Administralion: Dosage.) Addition af valproic ucid to lamotrigine
therapy reduces lamoirigine clearance and increases steady- -state plasma la-
motrigine concentrakions hy slightly more than 50% whether or not hepatic
enzyme-indueing unticonvulsant drugs are given concomitantly. Conversely,
stendy-stale plusma concentrations of lamotrigine are decreased by abowt 4045
when phenobasbital, primidone, or earbamazepine is added to lamotrigine ther-
apy and by about 45-545 when phenytoin is added 10 lamotrigine therapy; the
magnitude of the effect with phenytoin is dependent on the to1al daily dosuge
of phenytoin {from 100400 mg daily), Discontinuance of an enzyme-inducing
anticonvulsant drug ean be expecied (o increase. and discontinuance of valproic
aeid can be expecied o decrease, the elimination hall-life and plasma concen-
trations of lamotrigine. Although the manufacwrer siates thar o therapeutic
plasma coneenlration range has not been established for l.1m0lngmc and that
dosage should be based on therapeatic response, the change in plasma lamo-
trigine concentratlons resulting from addition or discontinuanee of enzyme-
inducing anticonvulsant drugs or valproic aeid should be considered when these
drugs are added to or withdrawn from an existing anticonvulsant drug regimen
that includes Jumotrigine.

Addition of Jamolrigine 1o existing therapy with phenylein or carbamaze-
pine generally does nor appreciably alter the sicady-state plasma coneentrations
of these concomitantly administcred drugs. Addition of lametrigine to carba-
mazepine therapy repontedly has resulted in increased plasma concentrations
of a pharmacolepicully active metaholile of carbamazepine (earbamazepine-
10,1 1-cpoxide) and un increased incidence of some adverse effects (e.p., diz-
ziness, headache, diplopis, blurred vision, ataxia, naused, nystagmus). How-
cver, elevations in carbumazepine-10,11-cpoxide plasma concentrntions and/
or, increased toxicity have not, been congistently observed with concomitant
administration-of lamotrigine and carbamazepine, and the mechanism ol (he
intcraction between these drugs remains unclear.

Addition of lamotngine 1o valproic aeid 1herapy in healthy individuals re-
sulted in a 25% reduction in trough steady-state plasma concentrations of val-
proic acid over a J-week period, followed by stabilization of these concentra-
tions.

~ The manuflacturer states that the efects ol adding lamotrigine to an existing
regimen including valproic acid. phenyioin, und/or carbamazepine may be ¢x-
pected 1o be similur 1o those associated with addition of each drug indepen-
denily (i.e., valproic acid concentrations decrense, phenyloin and earbamaze-
pine concentrations de not change).

Lamolrigine is & weak inhibitor ol dihydrofolate reductase. Although clin-
ically impertont.alierations in blood folate concentrations or hematologic: pa-
rameters have not been doeumented in clinical siudies of lumotngine therypy
of at least § years duration. the manulacturer states that clinictans should be
aware ol this effect when prescribing other drugs that inhibit felate metahotism.

Multiorgun failure and various deprees of hepatic [ailare, in some cases
fatal, have been reported rarely with lamotriging ns adjunclive therapy. (See
Cautions: Hepatic Ellects.) The passibility of such petentialty falal adverse
cffeels should be considered in paticnts who exhibit signs and symptoms us-
sociated with multiorgan andfor hepatic impainnent following initiation of la-
metrigine as adjunclive therapy.

Lamealrigine can produce drowsincss and dizziness, and patienis should be
cautioned that the drug may impair their abilivy 10 perform hazardous activities
requiring mental alertness or physical coordimition (e.g.. operaling machinery,
driving & motor vchicle).

Limited information indicates that the elimination Lnlf-life af lamotrigine
is prolonged in patients with sevére chronic renal failure (tnean creatinine clear-
ance of 13 mL/minute} not receiving other anticonvulsant drugs. In a study ot
a limited number ol patients und healthy individuals reeeiving a single 100-mg
dose of lamolrigine, the'mean plasina hali-life of the drug was 42.9 hours in
patents with chronic renal failure, 57.4 hours between treaiments in dinlysis
patients, and 26.2 hours in healthy individuals, The mean plasma half-life of
lamolrigine was decereased to 13 hourx during hemodialysis; un averapge of 20%
{raoge: 5.6-35.15%) of the total bedy load of lamoirigine was eliminaled during
a 4-hour hemodialysis treaument, The manufacturer stades that a redveed main-
tenance dosage of lumotrigine generully should be used in patients with sub-
stantial renal impatrment; however, the manuliciurer currently makes no spe-
cific recommendutions for dosage adjustment in such patients. (See Dosuge and
Administration: Dosage in Renal and Hepatic Impainnent.)

The munufacturer states that experienee with use ol lamelrigine in palicnls
with impaired Jiver Tunction is limited, Following a single 100-mg dose of
lamotriging, 1he median half-life of the drug in paticnis with mild, moderate,
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or severe hepatic impairment (Child-Pugh cluss A, B, or C. respectively) wis
36, 60, or 100 hours, respeciively, compared with 32 hours in healthy individ-
uals, The monufacturer recommends reduction of inital. escalation, and main-
tenunce dosages ol lamotrigine in patients wilh moderute or severe hepatic
impainment. (See Dosage and Administrntion: Dosage in'Renal.and Hepatic
Impairment.)

Becuuse lamotrigine is transformed in the liver principally (o glucuronide
inelabolites, thot are eliminated renally, the drug should he vsed with caulion
in patiens with discuses or conditions (¢.g., renal, Tepatic, or cardiae impair-
inent} that could affeet metabulism andfor eliminwion of the drug. In dogs.
lamotrigine is extensively metabolized 10 3ts 2-N-methy| melabolite, which has
caused dose-dependent prolongations of the PR interval, widening of the QRS
complex, and at high dosages, complete AV hlack. There have been no con-
sistent ctfects of famotrigine metabolites on cardiae comduction in humans.
Trace amounts of the 2-N-inethyl mewabolite of lamotrigine have heen lound
in urine, but not in plasma,, with chronic dosing of lamotrigine in humans.
However, the manufacturer states that it is possible that increased plasina con-
centrations of the "-N-muhyl metubolite conld oceur in p.anls wilh hepatic
disease who have decreased ability to glucuronidate’l; Imoln],lnc

Lawotrigine hinds to melanin-containing ocular tissue in pigmented rats
and cynomolgus monkeys, bul evidence of this manilesiation hus not heen
reporied in humans. Although oplthalmologic tesling was conducted in one
cantrolled clinical trial of lamotrigine therapy, the munuiactures siates that it
was inadequate 10 deteet subile effecis or injury resuliing from long-lerm ad-
ministration of lamotrigine and that the ability of avuilable tests to detect po-
tentially adverse effects associated with the hinding of lamotrigine to melanin
is unknown. The manufacturer further states that while no specific recommen-
dutions for periodic ophthalmeologic monitoring of patients receiving long-term
lamotrigine therapy cuan be provnded prolonged administration of the drup
could potentially resnlt in its a¢cumulation and possihle 1oxic effcets in mela-
nin-rich tissues, including these of the eye, and thal clinicians should he aware
of possible adverse ophthalmologic ¢fTeels eceurring as a result of binding of
the drug 1o melanin.

Because ol similarity in spelling between Lamictal® (the wade name [or
iamotnigine) and labetalol, Lamisil® (terbinafine hydrochleride). lamivudine,
Lomotil* (the fixed combination of stropine sulfate and diphenoxylate hydro-
chloride), and Ludiomil® (no longer commercially availuble under this irade
name jn the US; maprotiline hydrochloride), dispensing erors have been re-
ported o the manulocturer of Lamicral® (GlaxoSmithKline). These medication
crrors may be associnted with serious adverse evenls cither due 1o lack of
appropriate therapy for scizures (e.g., in paticnis not receiving the preseribed
anticonvulsant, lamotrigine, which may lead 1o status epilepticus) or, aliema-
tively, 10 the risk of developing adversc cffects (e.p.. Serious rash) associated
with the use of lamotrigine in patients for whom the drug was not prescribed
and consequently wus not properly litrated. Therefore, extra care should be
excreised in ensuring the accuracy of both oral and written prescriptions for
Lamictal® and these other drugs. When appropriate, clinicians migh[ consider
including the inlended use of the pasticular drug on the prcucnpuon in addition
10 alerting patients to carelully check the drug they receive and promptly hring
uny question or concern to the attention of the dlspgnsml_. pharmacist. The
manufacturer alse recommends that’ pharmacists asess various measutes of
avoiding dispensing errors and implement them as uppropriaie (e.g., by com-
puterized Glling and hardling nfp!‘csmpllonq palient counseling). Medication
errors dlso may occur belween the differem formulations of lamotsigine. De-
pictions of Lamicial* conventional tabless, chewible/dispersible 1ablets, and
orally disintegrating 1ahlets may be found in the medication guide: patients are
siroogly advised to visually inspect their lublels to verfy that they are Lam-
ictal* as well as the correct I(m'nulalmn of Lamictal” cach time they )l their
prescription.

Lamotrigine is contraindicated in patients with known hypersensitivity to
the ‘drug or any ingredient in the formulation.
® Pediatric Precautjons , Safery and efficucy, of lunorrigine have not
been chlﬂbllshed in pedintric patients younger than 2 yeurs of age. Safety and
elficuey in children 2--16 yeurs of age have not been established for uses other
than adjnnetive therapy ol panial seizures, primary pencratized 1onic-clonic
seizures, or seizures associated with Lennox-Gastaut syndrome.

Sufety and efficacy of lamotrigine for (he manapemeni ol bipolar disorder
in patients younger than 18 vears of age have not heen esiablished.

The incidence of severe rashes requiring hospitalization nnd discontinuance
of ihe drug appears to be higher in pediatric patients compared with adulgs
(about (.85 versus (0.3%).

Analyses ol population pharmacokinetic data for children 2-18 years of

ape demonstrated that lametrigine clearance is influenced mainly by total. budy
weight and concomitant anticonvulsant therapy. Oral,clearunce ol lamotrigine
is higher in ¢hildren than adulls when calewlated on, e busis of body weight:
paticnts weighing Jess than 30 kg have a higher clearance on o weight-adjusted
basis than patients weighing more than 30 kg and may require increases in
maintenance dosage. (See Dosage and Administration: Dosage. )
B Geriatric Precautions = The manufucturer states that clinical trials of
lamotrigine did not include sufficicnt numbers of patients older than 65 years
of ape 10 detcrmine - whether they respond differcntly than younger patients.
Becausc of the preater frequency of decrensed hepatic, renal, and/or cardiac
functien und of coencormitant diseases and drug therapy in perialric patients, the
manufacturer sugpesis thai.patients in this age proup receive initial dosages of
the drug in the.lower end of the usual range.
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® Mutagenicity and. Carcinogenicity  No evidence of mutagenicity
was demonsirated by lamotrigine in vitro in the: Ames Safmonellid microbial
mutagen:lest or the mammalinn mouse lymphoma assay. Lamotrigine also did
not increasc theincidence ol structural or numerical chromosemal abnormal-
ities in Ilie invitro hnman lymphocyle ossay and the in vive rat bone marrow
assay,

No-evidence of corcinogenicity was demonstraled by lamotrigine in studies
in 1nice réceiving 30:mg/kg daily ond in rals receiving 1015 mg/kg doily Tor
up (o 2 years. Steady-stale plasma lamotrigine concentralions produced by
these dasages ranged [rom |—4'meg/mL in mice and [rom 1-10 mcg/mL in
rats. In humans receiving the récommended lamotrigine dosage-of 300-500
mg'daily, plusma lamotrigine ‘concentrations generally are in the tange of 2-3
meg/mi, although plasma concentrations up 1o 19 meg/ml. have been reported.

m Pregnancy, Fertility, and Lactation  The safety of lamotrigine when
used dunng pregnancy in humans is unknown, and the drug should be used during
preenancy only when'ihe polential benefits justify the possible risks o the lelns,
Patients shoutd be advised 10 notily their clinician if they become pregnant or intend
1o hccomé pregnant, The manulacturer, in collaboration with the US Ceulers lor
Disease Contral and’ Prevension (CDC). mainlaing 3 lamoirigine pregnancy registry
10 monilor [etal oulcomes of pregnani women exposed o ]nmm:ru,me Clinicizans
aware of palients who have received lamotrigine at any time during their pregaancy
and who wish w0 regmer these cases befdre fetal outcome is known (e.g., through
ultrasound, amniocentesis, hirth) may obtain informaiion by calling the LAmolngme
Pregnancy Registry at 800- 336-2176. Patienls can enmll themselves in the North
American Anllepllcpllc Drug (NAAED) PrcEnd.nLy Reglal:ry by ullhng 888-233-
2334, registry information also is available on  the website  at hup/
www.nedpregnancyrepistry.org/,

Preliminary information [rom the NAAED Pregnancy Regisiry suggesis a
possihle association beiween expostre o lamolrigine monotherapy during the
hirst rimester of pregnoncy and an increased iucidence of clefi lip.or clelt palate
in infants, OF 564 pmgnanl women listed in the NAAED Prey,nu.m.) Reg1slry
who received lamotrigine mnnmhcrapy during the first rimester, 3 cases of
oral clelis {2 cases of isolaled cleli lips, 3. cases of isolated cleft palate) oc-
curred, }’lC]dlI‘Ib a 1olal prevalence of 8.9 cases per 10{0 exposurcs compared
wilh a prevalence of 0.5-2.16 reported among infants of noncpllcpuc women
who were not receiving lamotrigine. However, other pregnancy registries of
similar size have not replicated this observation, and the validity of this asso-
ciation cannol be established unid udditional data are collected in NAAED
Pregnancy Registry. in other pregnancy repistrics, or by additionzl’ rese.lrch
The US Food and Drug Adnunisiration (FDA) stales Usat’ Lhe clinical impoc-
tance of this preliminary repon remains uncerlain pending further data collec-
tion and more research is needed. FDA recommends that women who, arc
pregnant should not begin or discontinue lumotrigine Lherapy without first [alk-
ing to their clinician.

Although there are no adequate and conlrollcd studics (o date in hamans,
lamotrigine has been shown 1o produce matemal toxicity and sccondary fetal
lmitily (¢.p., reduced fetal weight und/or delayed ossitication} in wiice and rats
receiving oral dosages up lo 1.2 or 0,5 times {on a mg/m? basis}, respectively,
the maximum usaal humnan muintenance dosage of 500 mg daily during Lhe
permd ol prganogencsis. Howcvcr, no evidence ol leralogenicity was found i m
mice, rats, or rabbits receiving the drug orally in dosages up 10,1 2,05 0r 1.0
limes (on 2 mp/m? basis), respectively, ihe mnaximum nsual human dmly main-
lenance dns.sbe \fmlcmdl loxicily and, felal death occurred in rats receiving
lamotrigine orully during lae gestation. (days 15-20) in dosages of 0.1, 0.14,
or 0.3 limes (on a mglm bauis) the maximum usoal human, dady m.umen.mcc
dosuge food censumption and weight gain were reduced in dams, and the
geslation period was slightly prolonged, Stillborn pups were found in all Lhrec
groups of rass rccuwmh lamorrigine, with the greaiest numher of siillhorn pups
in the group receiving the hlghesl dosage. Posmatal death of pups occurred
bélween days | und 20 only in (he geoup'of raty rt:ccn-rm;= 0.14 or 0.3 times
(on a mg/m- basis} the moximum usual human daily maintenance dosage. Some
ol 1hese deaths .lppcarcd 1o be drug related and not sedondury to, maternal
lUMCll)‘ No evidence of leratogenicity was ‘demonstraled in rats rcccwmg la-
molrigine in ‘dosages 0.4 times (on a mg/m? basis) the maximum usual himan
daily maintenance dosage prior (o and durmg mutmg and lhrnughout gcstallon
and luctation. However, the inciderice of |nrrnulcnnc death ‘wilhout signs of
ler"llogcnlcm wis, increased in ral dams réceiving lamelrigine isethionate by
rapid 1V ln_jCCH()n in a dosage 0.6 times (on a mg/m? basis) the maximum usual
human daily mainichance dosage. In a'study deslgned to determine the cffects
ol lamotrigine on posinatal devclopment, pregnant rats reccived lamotrigine
orally indosages 0.1 and 0.5 times {on a mg/m? basis) the recommeuded human
d'uly dosage during the period of organogencsis. At day 2| pusipartum, pups
hom 1o dams receiving the fower dusage ‘(3 mg/kg daily) ‘extifbited a' longer
latent period for open hcld explorallun ind a lower frequency of rearinp. Pups
bomn to dams receiving the igher’ dnhage (25 mg/kg daily) demonstrated an
inerensed time lo completion of a qw1mm|ng maze test performed 39-44 days
postparium. No evidence of advcr:,c elfects on dwelopmcnt of pups was dem-
onstrated by Iumolngmc ina j,roup ‘of mls receiving Lhe drug in dosages 0.4

limes (on a mg/m®-basis) the maximum usual human doily maintenance dowagc'

prior 1o and during mating, and throughoul gestation and laclation.

Because lamotrigine is a dibydrofolate reduciase inhibitor, it decreases letal
folate concentrutions'in rats, on effecrknown to be associaled with teraiogenesis
in unimnls and humans. However, there are no adequate and well-controlled
studies in pregnant women, and animul reproduction studics are not always
prediclive of human response. Decreased plasma lolae concentrations in rats
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were partially retumed to normal by sdministration of leucovorin. Clinicians
should -be aware of lumeotrigine's dihydrofelale reduciase inhibiting activiry,
especially when prescribing other drugs that inhihil folale metabolism::

The cffect of lamaotrigine on laber and delivery in humans is unknown.

Reproducrion studies revested no-adverse effects on fertility in ris receiv-
ing lamotrigine iu oral dossges 0.4 limes (on a mg/m? basis} the: maximum
usual human 'daily mainienance dosage prior-1o and during mating, and
throughoul gestation and lactation. The efTect of lamotrigine on human fenility
is unknown, f

Preliminary data indicate thar [amolrigine is distributed into milk. Because
of the potential lor serious adverse’ reactions 10 lamotrigine in nursing infanls,
a decision should be made whether 1o discontinue nursing or.the drug, 1aking
inLo account th'impDrm.ncc of the drug 1o the woman.

Descrlptlon

Lamotrigine is a phenyltriazing’ anticonvulsan| ageni, Thc drug differs
alruclurnlly from other currently avdilable dnliconvilsant agents. Although the
prec:-ic mcchanism of anticonviilsant action ol famotrigine i$ unknown, studics
in animats indicate that the drug may stubilize feuronal membranes by blocking
vollage-sensitive sodium channcls. which inhibils the release of excitatory
amine acid ncurotmnsmitters {e.g., glulamale, aspartate) that play a role in the
generation and spread of epileptic seizures. In animal test systems, lamolrigine
exhihils anticonvulsant aclivity similar io that of phenyioin, phenobarbifal, and
carbamazepine. The drug protecls agains! seiziires induced by clectrical stim-
ulation or pentylenclelrazale, suggesting that it may be effective in the man-
ugemnent of tenic-clome (grand mal} and partial seizures or ubsence (petit mal}
seizures, respectively, Lamotrigine also is aciive in electrically cvaked afer-
discharge lesls, indicating activity againsl ain‘iple and cnmplek punial seizures,
and in rat codical kindling tests, which may mdlc.lle uctlvny against comple
pam.ﬂ seizures. The mechanismi(s) of action of lamatrigine in bipolar disarder
has ndl-been established. S

In vitro studies indicate that lnmotrigine has weak inhibitory effects on lype
3 \cmlonerglc (3-HT,) receplérs, and does not exhibil high alfinity for type 2
serotoninergic (3-HT,), adenosine A, or A., a,- of a-adrenergic, ,EI adrenergic,
dopamine D, or D,. y-uminobutyrie .1c1d (GABA) A or B, histamine H;, opiate
K, ar cho[inergic muscarinic feceplors. The drug has weak agonist effects at
opiate ‘o receptors. Lamotrigine apparently has nd effecton dihydropyridine-
sensitive’ calcium channels or A-methyl-d-aspariate (NMDA) receplnrs and
docs not inhibit the uptake of norcp:ncphnnc dopamine, serctonin, or aspartic
acid.

SomMnn® (see Users Guide). For add:llonnl informalion on (his drug
until a more detailed muuo;,raph is developed ‘and pubhqhed ‘Llhe munu-
facturer’s labeling should he cnnsulled, 1t 5 essential that” thie laheling be
consulted for detailed information on (he nsual Lauhons. premuilons, and
contraindicatioiis eoncerning polential drug |nlerncl|on5 and/or laboralory
test interferences and Tor information o atule 10‘(!Llh

Preparations

Excibienls in_commercially available dmg preparations may h;xviz clinically
important eflects in some individuals; consult specilic produet lubeling for details.

Lamotrigine
Oral
Tablets 25 my Lamiclal® ¢scored),
GlaxoSmithKline
100 mg Lamletal® (stored),
GlaxoSmilhKline
150 mg Lamictal® {scored),
GlaxoSmilhKline
200 mg Lamlcta[" (:n:un:dj,
G!axoSmnhKllne
Tablets, 2mg Lamlelal®, GIonSmilhKIine
chewable/
dispersible
A mg Lamictal®, GlaxoSmilhKline
25 mg Lamictal”, 'GlaxoSmilhKline
Tablets, orally 25 mg Lamictal® ODT, GlaxoSmilhKlioe
disintegrating
.50,mg Lamictal® ODT, GlaxoSmithKline
100 mg Lamictal® ODT, GlaxoSmithKline
200 mg Lamlclai ooT, GIaxoSmlthKIIne

TUse js-not currently included in ihe labeling npprov:d by the US Food and Drug Adminisimtion

Selecicd Revisions December 2000, 00 Copyright. fune 1995, Anterfean Soviery of Health-System
Pharmacists, fnc.
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Citalopram \SELECTIVE

® Elimination = The elimination hali-life of citalopram averuges approx-
imalely 35 hours in aduls with normal renal and hepatic function.

The axact melabolic fate of citalopram has not been lully elucidaied; how-
ever, metabolism of cilalopram is mainly hepatic and involves M-demethyla-
tion: Citalopram is metabolized 10 demethylcitalopram, didemethylcilalopram,
citalopram-N-oxide, und a deaminated propionic acid derivative. In.vitro sud-
ics have indicated that cytochrome: P-450 (CYP) 3A4 ond 2C19 isoenzymes
are the principal enzymes involved in the N-demethylation. of ciralopmm to
demethyloitatopram and that demethylcitalopram is. further ¥N-demethylated to
didemethyleilalopram by CYP2Dé. Because citalopram is metibolized by mul-
tiple enzyme-systems. inhibition of a single enzyme is unlikely 10 appreciably
decrease the clearance of citalopram. Unlike-some other selective serolonin-
reuptake inhibitors, 1he demethylaied metabolites of citalopram, demethylci-
tulopram-and didemethylcitalopram, are subs(anijally less active than the parent.
compound as inhibitors of seroonii reuptake. Thus, citalopram’s melaboliles
wre unlikely 10 contribule to the antidepressant and other elinical aciions of the
drug.

Inhumars, unchn.ngcd cn.nlopmm is the predoeminant compound in plasma.
Ay stendyssiated the concentrations of demethyleitalopram and .didemethylci-
1nlopram in plasmaare approximalcly one-half and one-1enth, respeetively, thal
of the \parent drug, Following 1V (parénterai dosage form nol commercially
available in the US)administration of citatopram, the fraction of drug recovered
in urine as citalopram and demethylcitalopram was obout 10 and 5%, respec-
lively.

Following oral administration 01' il smg]e radiolabeled dose of r:unlnpmm
in healthy individuals, appro,\lmute]y 75% of the dose was excreted in urine
and approximately 10% was eliminnted in feees within 17 days. An analysis
of the urinary composilion showed thal besides the known metaboliles of ci-
lalopram, 3 plucuronides- were present. The relative amounts of citalopran,
demclhylcimlopmm didemethylcitalopram, and the N-oxide metabolite present
in urine collected for 7rdays were 26, 19, Y, and 7%, respectively, with glu-
curonidated metabolités accounting {or the remainder.

Following IV administration, the mean systemic ¢lewrunce of citalopram is
approximately 330 mL/minute. widh nppmximalely 206 of that due 1o renal
clenronce.

The efieet of age on the chmmnlmn ol’ citalopram has not been fully elu-
ciduted. Studies in healihy gerialdc individuals and depressed geriatric patients
have found higher AUC values and fonger elimination half-lives compured with
younger individuals, (See.Pharmucokinetics: Ahsorption.) In healthy periairic
individuals, the elimination hulf-lile of citalopram was increased hy 50%.in.a
single-dose study and by 30%-in o multiple-dose study. 1t has been suggesied
tha these differences-in pharmucokinetic paramelers may reflectdeclining liver
and kidney [unction. In addition, the stereoselcctive metabolism of the enan-
tiomers lor citalopram and demethylcitalopram in obder individuals appears to
difTer from that reported in younger pmients, suggesting possihle age-associ-
ated changes in CY P2C1Y activities. (SeeDosape and Administration: Dosage
in Geriatric Patients and see Cautions: Gedatric Precaafions.)

Becmusc citnlopram is extensively.metabolized in the liver, hepatic impair-
ment can affect the elimination, of the drug. Following oral administration. the
clearance of citalopgam in.patients with impaired hepalic function wns reduced
by 37% and 1he eliminntion half-)ife was incrensed 1wofald compared wilh that
in healthy, individuals. Thercfore,,the manufaclurer recommends, that in de-
pressed patients with hepatic irnpairmunL citalopram therapy. should be initi-
ated at 20 me once-daily, and titried 1o 40.mg once daily paly in nonrespen-
ders. {Sce Dosage and Administration: Dosage in Hepatic and Renal
Impairment and see Cawions: Precautions and Contraindications.)

The eilect of renal impuirment on ihe pharmacokinetics of citalopram has
not been fully evaluated 10 dite. In patients with moderate renal impairment,
ihe renal clearance of citnlopram and its 2 principal merabolites-was reduced
and the elimination hall-life of citalopram was slightly prolenged 10 an average
of nbout 5+ hours. In a -;‘1ud'y dompuring the pharmacokinetics of citalopram in
a limiled number of palanlh will severe renal failure undergoing hemodialysis
and in heullhs' indivlduals, Tio subslantial'differénces were found between the
2 groups in any of the pharmacekinetic parameters, with the exception of the
renal clearanét of citaloprum, which was significanily Tower in the renal [ailure
graup than in the control group { 1.7 mL/minute versus 66 mLAninute). There-
fore, moderme-10 severe renal failure dees not appear to markedly affect the
phannaeekineties of citalopram supgesting tha dosage adjustment in such.pa-
tienis may nol benéceskary. Additional studies evaluating long-ierm cilalopram
Werapy. in patiemswith severe renal impairmeénl are necessary 1o confirm these
fndingsii(Sec Dosape 'anil Administration: Dosage in Hepalic and Renal 1m-
pairment.)*

. Limited dura-indieate thar citnlopram .and demethylcitalopram. are not:ap-
preciably removed by hcmcdialysiu In aJimited number of patients. hemodi:
alyses .cleared only, aboul 1% of an oral dose ‘of citalopram as the parent drug
and.l %s as demethylcituloprami. Beeause of the large volume of distribution of
citaloprum, hemaodialysis, peritoneal dialysis, forced diurests, hemoperfusion,
undfor exchange transfusion also are unlikely to be effective in remaving sub-
stantial amounis of ¢itslopram [rom the body.

Chemistry and Stability

m Chemistry. Citaloprain hydrobromide, a.selective scrolonin-reuptake
inhihitor {SSRI}), is a bicyclic phthalane-derivative fantidepressant. The drug
differs siruerurally from most other selective serotonin-reuptake inhibitors (e_p.,
fluosetine. Muvoxamine, paroxeline, sertraline) and also differs structorally and
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pharmacaologicalty from tricyclic and tetracyclic aniidepressants. The commer-
ciully availebie drug is a 50:50 racemic mixwwre of the R- and S-cnantiomers.
The inhibition of serolonin reupluke by ciialopram is principally due 1o the §-
enantiomer, cscitalopram (sec Escitalopram Oxnlate 28:16,04.20).

Citatoprum hydrobromide occurs as a fine white 1o off-while powder that
is spuringly.soluble in waler and seluble in ethanol. The drug hus a pK, of 9.5.

Citalopram hydrobromide is commercially available for oral adminisiralion
us tablels and as an oral solution. Commercially available Celexu® {ctlalopram
hydrobromide} oral solution is a clear, colorless 1o opalescent solution with a
peppermint flavor and containing 10.mg ol citalopram per § mL. Citalopram
hiydrahromide oral solution contains methylparabens and propylparahens as
preservalives. Cilalopran also is commercially available in some countries as
an IV injeciiont; however, this dosage form cumrenily is not available in the
us.

® Stability | Citalopram hydrobromide tablels and oral solution should be
stored ut a 1emperatuce of 25°C but may be exposed fo lemperatures ranging
from 15-30°C. When stored as direcled, the'tablets and oral solution have an
expiration date of 2 years and 18.months, respectively, following the date of
manufacture.
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Preparations

Because of similarity in :,pcllmg of Celexa® (ulalopmm hydrobromide),
Celebrex* (celecoxib), and Cerebyx® (fosphenytoin sodium), extra care should
be exercised in ensuring thé accuracy of prescriplions for these drugs.

Excipients in commercmlly .wallnblc drug preparalions may have clinically
impurlant effecls in some individuals; cnmull l:pc:c:ll'lc product labeling [or details.

Citalopram Hydrobromide
Oral
Tablets, film-
coated

Celexa*, Foresl (also promoted
by Plizer)

Citalopram Hydrobromide Flim-
coated Tablels

Celexa" jscored). Foresl (also
promoled by Plizer)

Citatopram Hydrobromide Flilm-
coated Tablets

Calexa*® (scored), Foresl (2lso
promoled by Plizer)

Cltalopram Hydrobromide Flim-
coated Tablets

Celexa®, Fores! (also promoted
by Plizer}

Citalopram Hydrobromlide Oral
Solution

10 mg {of cilalopram)*

4
20 mg (of citalopram)”
40 mg {0 cilalopram)”

Solution 10 mg (ot cnalopram) per'5
mL*

*available om one or mwe manufecturer, distdhuior, umber rrckager by gencrie (nonpmopriciary) name
FUse is nan currently included in the labeling approved by the US Fond and Drug Adminisiculion

Selected Revisiong Deeember 2009, 0 Cupw.'qm Mareh 2000, Anterivant Suciety of Health-Sysieai
Pharmacises, fie.

Escitalopram Oxalate

B Escilalopram, the S-enantiomer of citalopram, is a selective serotonin-reup-
take tnhibitor (SSRI}-and an nntidepressant.

Uses

® Major Depressive Disorder:  Escilulopram: oxalate is-used for the
acute pnd mnaintenance weatment of mujor-depressive disorder in adults and
udolescents 12—17:years of ape.

Efficucy of escilalopfam for the aoute minagement of major depression in
adults was established in 3 plucebo-controlled studies of 8 weeks™ duration in
adult outpatients who met'DSM-IV critenia for major depressive disorder. [n
these sindies, 10- and 20-mg daily dosages ol escitalopram were more effective
than placebo in improving scores on the Montgomery Asberg Depression Rat-
ing Scale (MADRS), the Hamillon Rating Scale lor Depression (HAM-D), and
the Clinical Global Impression Improvement and: Sevezity of Illness Scale.
Esctlatopram also was more effective than.placebo in improving other aspeets
of depressive disorder, including anxiety, sociat funglioning, and overall quality
of life, Substantial improvement in MADRS and HAM-D scores was noted in
paticnts receiving eithér dosage ufcqcnalonram compared-with those receiving
placebo afier 1-2 weeks of therapy. In addition, escitalopram dosages of 10—
20 mg daily appeured 1o be a1 least as effective as racemic citalopram dosages
of 2040 mg daily: No age-, race-, or gender-related differences in elficacy
were noied in these studics.

Efficacy of escitalopram [or the acute managemeni of major depressive
disorder in adolescents 12-17 years of ape was estublished in an 8-wecek, flex-
ible-dose, placebo-controlled study in outpatients who met DSM-JV crileria for
mijor depressive disorder. Escilslopram-lrealed patients in this sludy demon-
struted substanuially. geealer improvement on the Children’s Depression Rating
Scule—Revised (CDRS-R) compared with those receiving placebo. Efficacy of,
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escitalopram in the acute reatment of major depressive disorder in adolescents
was also established on the basis of extrapolation from an §-week, (lexible-
dose, placebo-controlled study with racemic citalopram 2040 mg daily. En this
outpatient study conducled in children and adolescents 7-17 years of age who
met DSM-1V crileria for major depressive disorder, citalopram-ireated patients
demonstrated subsiantially greater improvement on the CDRS-R compared
with those receiving placebo; the positive results in this trial came largely from
the adolescent subgroup. Two additional flexible-dose, placcbo-controlled de-
pression studies {one for escitslopramt in patients 7—17 yewrs of age and one
for citalopram in adolescenis) did not demonstrate efficacy.

In 2 longer-lerm study, 274 adults with major depressive disorder who had
responded Lo escitalopram 1¢ or 20 mg duily during an iniial 8-weck, open-
label, flexible dosuge trealmem phase were randomized lo continue escitulo-
pram a1 the same dosage or receive placebo for vp 1o 36 weeks of observation
for relapse in the deuble-blind phase. Relapse during the double-blind phase
wus defined as an increase in the MADRS 1otal score to 22 or greater or dis-
continuance due 1o insulficient clinical response. Escitalopram-treated patients
expericnced a substantially longer time to relapse of depression compared with
those recciving placebo. In addiion, more placebo recipients relapsed com-
parcd with patients receiving escitalopram (cumulative relapse rales were ap-
proximately 40 and 26%, respecuvely).

Although efficacy of cscitalopram as maintenance therapy in adolescent
paticnts has not been systematically evaluated, such efficacy can be extrapo-
lated lrom adult data along with comparisens of escitalopram pharmacokinetic
purameters in adults and adolescent palients.

The manufaeturer slales that if escitalopram is used for extended periods,
the need for continued therapy should be reassessed periodically.

There is some evidence that escilmdopram may offer some clinical advan-
tages compared with citalopram or other sclective serotonin-reuptake inhibitors
(e.g., increased cfficucy, more rupid onset of therapeulic effect, fewer adverse
eflects); however, additional studies are needed to confirm these initial findings.

Efficacy of escitulopram in hospilal senings has not been established 1o
dale,

For further informittion on use of SSRIs in the reaiment of major depressive
diserder and considerations in choosing the most appropriale antidepressant
agent for a panticular patieni, sce Uses: Mujor Depressive Disorder. in Chalo-
pram Hydrabromide 28:16,04.20.

® Generalized Anxiety Disorder  Escitulopram iy used in the man-
agement of generalized anxicty disorder in adulls, Efficacy for the management
of generalized anxicty disorder was established in 3 multicenter, flexible-dose,
placebo-controlled siudies of 8-weeks’ duration in adult outpatients who met
DSM-1¥ criteria for generalized anxiety disorder. In these siudies, patienis
recetving 10--20 mg daity ol escitalopram had subsiantially greater mean im-
provements in scores on the Hamilten Anxiety Scale (HAM-A) than those
receiving placebo.

For further information on the treaunent of generulized nnxiety disorder,
see Uses: Anxiety Disorders, in Paroxetine 28:16.04.20.
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Dosage and Administration

B Administration  Escitalopram oxalate is administered orally once
daily, in the moming or evening, without regard to meals. Commercially avail-
able escitalopram exalate tablets and oral solution are bioequivalent.

Patients receiving escitalopram should be monitored for possible worsening
ol depression, suicidalily, or unusual changes in behavior, especially at the
beginning of therapy or during periods of dosage adjustment. (See Worsening
of Depression and Suicidality Risk under Wamings/Precautions: Wamings, in
Cantions.}

The manufacturer recomimends that at Jeast 2 weeks elapse between dis-
continuance of 2 monoamine oxidase (MAQ) inhibitor and initiation of esci-
taloprasn and vice versu. (See Serolonin Syndrome or Neuroleptic Malignamt
Syndrome [NMS]-like Reactions under Wurnings/Precautions: Other Wamings
angd Precautions, in Cautions and sec also Drug Imeractions: Monoamine
Oxidase [nhibitors.) i

m Dosage
lalopram.

Major Depressive Disorder  For the acute management of major de-
pressive disorder in adulis, the recommended initial dosnge of eseitaloprum is
10 mg once daily. Although efficacy has been cstablished ni dosages of 10 or
20 mg once daily, no additional benchit wis observed with the 20-mg dosape
in o fixed-dose study. if a dosage exceeding: 10 mg daily is considered neces-
sary, dosage may be increased to 20 mg daily after a minimum of 1 week.

For the acute munagemen( of major depressive disorder in ndolescents 12—
17 years of uge, the rccommended initial dosage of escitalopram is 10 mg once
duily. Efficacy has been established as dosnges of 10-20 mg daily in a flexible-
dose study. If dosuge is increased to 20 mg daily, this should occur afier a
minimum of 3 weeks,

While the oplimum duration of escitalopram oxalate therapy has not been
established, many expers siale that acuie depressive episodes require several
months or longer of sustained antidepressant therapy. In addition, some clini-
cians recommend thut long-term antidepressant therapy be considered in certain
patients at risk for recurrence of depressive episodes (suchias those with highly
recurrent unipolar depression). Whelher (he dosage of escitalopram oxalate
required to induee remission is identical 10 the dosage needed to maintain and/

Dosage of escitalopram oxalate is expressed in terms of esci-
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or sustain euthymia is unknown. Systematic evaluation of escitalopram oxalate
hus shown that its antidepressant efficacy is mainlained for periods of up 10 36
weeks in adults receiving 1020 ing daily. Nevertheless, the manulacturer rec-
ommends that the usefulness of escitalopram be reevaluated periodically in
patienis receiving long-term therapy.

Generalized Anxiety Disorder  For the management of generalized
anxicty disorder in adults, the recommended initial dosage of escitalopram 1s
10 mg once daily. If no clinical mpmvcmem is apparent. dosage may be
incrensed 10 20 mg daily afier a minimum of 1 week,

Althouph the manufacturer states thut the efficucy of escitaloprani for long-
lerm therapy (i.c., longer than 8 weeks) has not been demonstruted in controlled
studies to date. peneralized anxicty disorder is u chronic condition. [F escital-
opram is used for exlended periods, 1he need for continued Iherapy with 1he
drug should be reassessed periodicully.

Discontinnance of Therapy  Because withdrawal effects may ocour
(see Withdrawal of Therapy under Wamings/Precautions: Other Warnings and
Precautions, in Cautions), the munufucturer and many expens recommend tHat
dosage of escitalopram and other SSRTs be lapered gruduanlly (e.g., over a
period ‘of several weeks) and Ihe patient monitored closely. Abrupt discontin-
uance of the drug should be avoided.

If intolerable symptoms occur [ollowing a decrease in the dosage or npon
discontinuance of therapy, escitalopram therapy may be reinstituted'at the pre-
viously prescribed dosage. Subsequently, the clinician may continue dccrL'NuL
the dosage but at o more graduat rate.

® Special Populations  The recommended dosipe of escitlopram in
most gerialric pulicnis and those with hepatic impaizment is 10 mg daily. Dos-
age adjustment in patients with inild 10 moderale renal impaiement is nol nec-
essary, bui the drug should be used with caution in those with severe renal
impairment.

Treatment of Pregnant Women during the Third Trimester
Because some neonales exposed 1o escilulopram and other SSRIs or selective
serolonin- and norepinephrine-reuptake inhibitors (SNR1s) late in he third tri-
mesier of pregnancy have developed severe comphbications, considerntion may
be piven 10 cautiously 1apering escitalopram therapy in the third irimester prior
1o delivery il the drug 1s administered during pregnancy. {See Pregnancy. under
Warnings/Precautions: Specific Pdpulations, in Caulions.)

Cautions

m Contraindications  Concurrent or recent (i.c., within 2 weeks) therapy
with a monoamine oxidase (MAOY inhibitor. (See Serolonin Syndrome or Neu-
roleplic Malignunt Syndrome [NMS]-like Reaclions under Wumnings/Precau-
tions: Other Wamings und Precautions, in Cawtions and see also Drug Inter-
actions: Monoamine Oxidnse Inhibjtors.)

Concomitant use with pimozide. {Sce Drug Interactions: Antipsychotic
Agents and Other Dopamine Antagonisls.)

Known hypersensitivily lo escitalopram, citalopram, or any ingredient in
lhe formulation,

B Warnings/Precaulions  Warnings ~ Worscning of Depression and
Suicidality Risk. Worsening of depression andfor the emergence of suicidal
ideation and behuvior (suicidality) or upusual changes in behavior may occur
in both adult and pediatric (see Pediatric Use under Wnmings/Precaulions:
Specific Populutions, in Caulions) patients with maojor depressive disorder or
other psychiutric disorders, whether or nol they are tuking anlidepressants. This
risk may persist until clinically importunt remission occurs. Suicide is a known
risk of depression and certain oiher psychiatric disorders, and these disorders
themselves are the sirongest-prediciors of suicide, However, there hus been a
long-standing concemn that antdepressants nay have a role in indueing wors-
ening, of depression and the emergence of suicidality in eertain patients during
the carly phases ol treatiment. Pooled analyses of short-term, placebo-controlled
siudies of antidepressants {i.c., seleclive serotonin-reuptake inhibitors [SSRIs]
und other antidepressants) have shown an increased risk of suicidality in chil-
dren, adolescents, und young adults ( J8-24 vears of age) with major depressive
disorder and other psvchiatric disorders. An increased suicidality risk was not
demonstratcd with antidepressants compared to placebo in adults older than 24
years of age and a reduced risk was observed in adults 65 years of age or older.

The US Food and Drug Administration {(FDA) recommends that all puliums-
bcmg treated wilh ‘amidepfessanis for any indication be appropriately monj-
tored and closcly observed for clinical wnrsenmg. suicidalily, und unusual
changes in behavior, particularly during initiation of therapy (i.c., the first lew
months) and during periods of dosage adjusiments. Families and caregivers of
patients being treated with antidepressanis for major depressive disorder or
other indications, both psychiatric and nonpsychiatric, al$o should be udvised
1o monitor patients on 1 daily hasis for the emergence of agitation, irritahility.
or unusual changes in behavior as well as the emergence of suicidality, and to
report sueh symploms immediately 16 a health-care provider.

Alihough a causal relationship hetween the emergence of symptoms such
as nnxiety, agitation, panic anacks. insomnia, imitability, hosiility, aggressive-
ness, impulsivity, akathisia. hypomania. and/or mania and eitker the worsening
of depression andfor the emergence of suicidnl impulscs has not becn estab-
lished, there.is concemn that such symptoms may represent precursors [o emerg-
ing suicidality. Consequently, consideration- should be given to changing the
therapeutic regimen or discontinuing therupy in patictds whose depression is
persistently worse or in patienis expericneing emergent suicidality or symploms
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that might be precursars lo worsening depression or suicidality, particulacly if
such manilestations are severe, abrupt in onset. or were nol pan of the patient’s
presenting symploms. Il a decision is.made to discontinue therapy, laper es-
citnlopram dosage. as rapidly as is fcasible bul consider the risks ol abrupt
discontinuance. {See Discontinuance of Therapy, under Dosape and Adminis-
tration; Dosage.) FDA ulso recommends thal the drogs be prascribed in the
smallest quantily consisteni with good patient management, in order 1o reduce
the risk of overdosage.

Other Warnings and Precautions  Serotonin Syndrame or Neuroleptic
Malignant Syndrome (NMS)-Hke Reactivns. Potentially lile-threatening scro-
tonin syndrome or neuroleptic malignant syndrome (NMS)-like reactions have
heen reponed with SSRIs, including escitalopram, and selective serotonin- and
norepinephrine-reuptake inhibilors (SNRIs) alone. bur particularly with con-
current use ol other serolonergic drugs (including sero1onin |5-hydroxyiryp-
tamine: 5-HT] type 1 receplor agoenists [“iriptans™]), drugs thal impair the me-
labalism of serotonin {e.g., MAO inhikilors). or untipsycholics or clher
dapumine antagonisis. Munilesiations of serotonin syndrome may include men-
1al status changes {e.g., agitation, hallucinalions, coma), autonomic insLability
(c.g., tachycardia, fabilc hlood pressurc, hyperthennia), neuromusculur aber-
rations {c.p., hyperreflexii, incoordination), and/or GI symptoms (e.g., nausea.
vomiting, dinrrhea). In its most scvere form, serotonin syndrome may resemble
NMS, which is characterized by hypenhennia. muscle rigidity, autonomic in-
stahility with possible rapid Muctuation in vital signs, and mental status changes.
Mentior patienss receiving escitalopram for the developinent of serotonin syn-
drome or NMS-like signs and symptoms. (See Contraindications and see also
Drug Interaclions.)

Concurrent or recent (i.e., within 2 weeks) therapy with MAO inhibitors
intended Lo treat depression is contraindicated. {See Contraindications and see
also Drug’ Interactions: Monoumine Oxidase Inhibitors.)

II'concurrent therapy with escitalopram and a 5-HT, receplor agonist (trip-
lan) is clinically warranted, the patient shouid be obscrved carefully, particu-
larly during initiation of therapy, when dosage is increascd, or when anather
scrolonergic agent is initiated.

Concomitant us¢ of escitalopram and serolonin precursars (e.p., tryptophan)
15 nol recommended.

1T signs and symmoms of scrolenin syndrome or NMS occur, immedialely
discontinue ircatment with escitalopram and any concurrently administered ser-
vlonergic or anlidopaminergic ugents, including antipsycholic ugents, and ini-
tie supportive and symplomatic treatrnent.

Wiihdrawal of Therupy. Withdrawal symploms, including  dysphoric
maond, irritability, agilation, dizziness, sensory disturhanees (e.g., paresthesiss
such s electrie shock sensations), anxicty. confusion, headache, lethargy, emo-
rional lability, insomnia, hypomania, tinnits, and seizures, have been reporied
during the postmarketing surveillance period for escitalopram and other SSRIs
and SNRIs, pasticularly upon abrupt discontinuance of these drugs. While these
events are penerally scll-limiing. there have been repons ol serious discontin-
uance symploms. Therelore, paticnts should be monilared for Lhese symptoms
wlen disconlinuing escitalopram therapy. A gradual reduction in the dosnge
rillber than abrupt cessation-is recommended whenever possible. (Sce Discon-
linounce of Therapy under Dosage and Administration: Dosuge.)

It intolerable symptoms ocecur following dosage reduction ar discontinu-
ance, reinstitute the previously prescribed dosage until symptoms abate, then
resume more gradual dosage reductions.

Seizures.  Although anticonvulsant effects of racemic citalopram have becn
observed in animal studics, escitalopram has not been systematically evaluated
in pmients with seizure disorders. Seizures huve been reported in putients re-
ceiving eseitalopram in clinical 1rals: therefore, as with other amidepressants,
initiate therapy wilh caution in patients with a history of seizure disorder.

Activation of Meni/Hypmnanta,  Activation of mania and hypomania has
occusred in patients receiving escitalopram or citalopram. Use with cawtion in
patients with i history of mania.

Hypnpetremia/Syondrome of Inapproprinte Antidiuretle Hormone Sccretion.
Treaiment with SNRIs and SSRIs. including escitalopram, may result in hy-
penatremia. [n many cases, hyponatremia appears to he due to the syndrome
of inappropriate antidiuretic hormone secrerion (SIADH). Cuses with serum
sodium concentrations lower than 110 mEg/L have been reported. Geriatric
individuals and patients receiving diurelics or who are otherwise volume de-
pleted may be a1 greater risk of developing hyponatremia. Signs and symploms
of hyponalremia include headache, difficully concentraling, memory impair-
ment, conlusion, weakness, and unsieadiaess. which may Jead 10 Malls; more
severe and/or acute cases have heen associated with hallucinations, syncope,
seizures, coma, Tespirstory arrest, snd death, Tnitiate approprigie medical in-
tervention and consider drug discontinuance in patients with symptomatic hy-
ponatremia.

Abnarmul Bleeding.  SNRIs and SSRIs, including escitalopram, wnay in-
crease the risk of bleeding events. Concurrent administration ol aspirin. non-
sternidal umi-inflummatory ogents, warfarin, and other anticoagulants may add
10 this risk. Case repons and epidemiologic studies have demnonsiraled an as-
spcialien between the use of drops that interfere with scrotonin reuptake and
1he occurrence of Gl bleeding. Bleeding evenis related 10 SNRI and SSRI use
have ranged from ccchymoses, hematomas, epistaxis, and pelechiae 1o life-
threalening hemorrhages. The munulacturer recommends that patients be ad-
vised of the risk of bleeding ussociated with the concamilant use of escilalo-
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pram with aspirin or other nonsteroidal anti-inflammatory agents. warfarin, or
other drugs ehat atfect coagulation. (See Drug Intercvions: Drugs Affecting
Hemoslasis.)

Interferenee with Copnitive aind Motor Performance.  In a study in healthy
volunteers, escitalopram 10 mg daily did not impair inwcllectual Tunciion or
psychomotor perfonnance. However, because any psychoactive drug may im-
pair judgment, thinking, or molor skills, caution patients ahout operating haz-
ardpus mackinery, including driving a motor vehicle, until they are reasonably
cerain that the drug does not alfect their abilily w engape in such activities,

Concomltunt [llnesses, Expericnce with cscitatopram in patients with cer-
iain concomilant discases is limited. (Sce Renal Impairment and sce Hepatic
Impairmeni under Wamings/Precuutions: Specific Populatiens, in Cautions,)

Escitulopram has not been sysiematically evaluated in patients with a reeent
history of myvocardial infarciion or unsiable cardiovaseular diseasc: such pa-
tients were generally excluded from clinical studies. Use with caution in pa-
ticnts with diseases or conditions that produce allcred metabolism or hemo-
dynamic responses.

Specific Populations  Pregnaney.  Category C. (See Users Guide.)

Complications, sometimes severe and requiring prolonped hospitalization,
respiralory suppon. enteral nutrition, and other [orms of supporlive care, have
been repaned in some neonates cxposed to eseitalopram. other SSRIs. or se-
lective seratonin- and norepinephrine-reuptnke inhibitors (SNRIs) lnte in the
third trimester; such complications may arise immedistely upen delivery. In
addilion, an increased risk of persisien! pulmonary hyperension of the newbom
{PPHN) has been observed in infants exposed 10 SSRIs during late pregnuncy;
PPHN is associated witli subslantial neonaial morbidily and mornulily.

Clinicians should carefully consider the potential risks and hencelits of
escitalopram thecapy when used during the third timester of pregnuncy. How-
ever, clinicians also should be aware thal women who disconlinued antide-
pressant therapy doring pregnancy were more likely Lo expericnce a relapse of
depression than these who remained on antidepressant therupy according to
resulls of ene longitudinal sludy invalving women with a history ol mujor
depressive disorder who were euthymic while receiving antidepressant therapy
al the beginning of pregnancy. Clinicians may consider tnpering the dosage of
escitalopram in women in the third irimesier of pregnancy. (Sec Prepnancy
under Cautions: Pregnancy, Fenility, and Lactauon, in Cilufoprun Hydrohro-
mide 28:16.04.20.)

Lactetlan.  Like racemic eitalopram, escitalopram is distributed inte hu-
man milk. Polemial for serious adverse effec(s (c.g., excessive somnolence,
decreased leeding, weight loss) in nursing infants exists. Discontinue nursing
or the drug, taking ino account the polential risk in nursing infants and the
imponarce ol the drug to the mother.

Pediatric Use.  Safety und efficacy of escitalopram have not been estab-
lished in pediatrie paticnis younger than [2 years ol age with major depressive
disorder. Salety and efTectliveness have been established in adwlescents 12-17
years of age for the acute treaiment of major depressive disorder. Althaugh
clficacy of escilalopram as maintenance therapy in adolescemt patients with
mujor depressive disorder has not been systematically evaluated, such efficacy
can be extrapolated from adult duta nfong with eomparisons of pharmacokinetie
parameters in adulls and adolescemt patients. {Sce Uses: Major Depressive Dis-
arder.)

Safety and efficacy of escitalopram have not heen established in p.d:alru.
paticnts younger than 18 vears of age with generalized anxiety disorder.

FDA warmns that a greater sk of suicidal thinking or behavior {suicidality)
occurred during first few months of aniidepressant treatment compared with
placebo in children and adolescenis with major depressive disorder, absessive-
compulsive disorder (OCD), or other psychiatric disorders based on pooled
analyses of 24 shon-term, placebo-controlled trials of 9 antidepressant drugs
(SSRIs and other antidepressanls). However, a more recenl meti-analysis of
27 placeho-controlled trials o' 9 anfidepressants {(SSR1s and others) in palients
younger than 19 years of ape with mujor depressive disorder, OCD, or non-
OCD anxiely disorders suggests that the henefits of antidepressant therapy in
treating these conditions may outwmgh the risks of suicidal behavior or suicidal
ideation. No suicides occurred in these pedijatric rials.

Carefully consider these findings when assessing potential benefits and risks
ol escitzlopram in a child or adolescent for any clinical use. (Sce Worsening
ol Depression and Suicidality Risk under Wamings/Precautions: Warnings, in
Cautions.)

Gerintric Use. . Approximately 6% of paticnis studied in clinical trials of
escitalopram for. mujor. depressive disorder and gencralized angicty disorder
were 60 years of age or older, geriatriv paticnts in these trials received daily
dosapes of 10-20 mg duily. Expericnce in geriatric patients in these Iriuls was
insufficient 1o delemmine whether they respond differently from younger adults;
however,-increased sensitivity cannot be ruled oul.

SNRIs and SSRIs, including escitalopram, have been associated with clin-
ically imponant hyponatremia in geriatric patients, wilto may be at greater risk
for this ndverse effect. (See Hyponaremia/Syndrome of Inappropriale Anti-
diuretic Hormone Sceretion under Warnings/Precawtions: Other Warnings and
Precautions, in Cautions.)

1n pooled da1a analyses, o reduced risk of suicidality was observed in adults
65 years of uge or older with antidepressant therupy compared with pluceho,
{See Worsening of Depression and Suicidulity Risk upder Waminps/Precau-
tions: Warnings, in Cuulions.)
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Renal Impairment.  Use with caulion in patients with severe renal im-
pairmenl (i.c.. creatinine clearance less thun 20 ml/minute). (See Dosage and
Administration; Special Populalions.)

Hepotic Impairment.  In elinical siudies, clearance of racemic cilalopr.u'n

was decreased by 374 and elimination half-life was doubled relative to that in
putients with normal hepatic function. Dosage reduction recommended for pa-
tients with hepatic impaimment. (See Dosage and Administration; Speciat Pop-
ulations.)
B Common Adverse Effects —Adverse effccts reponed in approxi-
mately 5% or more of patients with generulized anxiety or mujor depressive
disorder recemn;. LbLII.llU]Jl’ZLT!'l and with an incidence of at least twice thut of
placebo include insomnia, nauses, increased sweating, sexual dysfunction
(ejaculation disorder [primarily ejaculatory delay], decreased libido, anorgas-
miia), farigue, and somnolence,

Drug Interactions

m Drugs Affecting or Metabolized by Hepatic Microsomal
Enzymes Inhibilors or inducers of cytochrome P450 (CYP) 3A4 (e.p.,
carbamuzepine, ketoconazole, ritonavir, triazolam) and 2C19 isoenzymes: clin-
tcally imponant pharmacokinetic interaction unlikely since escitalopram is me-
tubolized by multiple enzyme systems, However, possibility that carbamaze-
pine may increasc clearance of escitalopram should be considered.

Suhstrates of CYP2D$ isoenzyme (.., desipramine, metoprolol): potential
pharmucokinelic tincreased peak plusma concenirations and AUC of 1he sub-
strulc) imcractions, Use with caution. Increased plasma concentralions of me-
toprotol have been associaled with decreascd cardiosclectivity.

m Drugs Affecting Hemostasis  Pharmacokinelics of warfarin were nol
affccted by racemic citalopram: however, protheembin time increased by 54
The etiects ol escitalopram have not been evaluated. and the clinical impar-
lance of this internction is unknown.

Aliered anticoagulant effects, including inercused bleeding. have been re-
ported when SSRIs or seleclive scrolonin- and norepinephrine-reuptake inhib-
itors (SNRIs) were concurrently administered with warfarin or other untico-
agulants. The manofucturer of escitalopram recommends carelully monitoring
patients receiving warfarin during initiation and discominuaece of escitalopram
therapy.

Potential pharmucelogic tincreased risk ol blecding) inleruction with as-

pirin or other nonsteroidal ansi-inllammatory agents; use with caution.
m Antipsychotic Agenis and Other Dopamine Antagonists  Po-
tential pharimacelogic interaction (potentivlly scrious. sometimes fmal serotonin
syndrome or NMS-like reactions) if used concurrenily with antipsychatic
agents or other dopamine antagonists. I signs andd symptoats of serotoni syn-
drome or NMS occuar, immediately discontinue (reatment with escitalopram
and any concurrently adminisicred antidopamihergic or serotonergic agents and
initinle supportive and symptomatic treatuent. {See Serotonin Syndrome or
Neuroleptic Malipnant Syndrome [NMS]-like Reactions under Wamings/Pre-
citions: Other Warnings and Precaulions, in Cautions.)

Pimozide  In u controlled study, concurrent administrution of a single,
2-mpg dose of pimozide in individuals receiving citalopram (40 mg once daily
lfor Ll days) was associated with mean increuses in the comected QT (QT,)
interval of upproximately 10 msec compured with pimozide given alone. Ci-
talopram did not substantially affect the mean area under the plasma concen-
trition-lime curve (AUC).or peak plasmu concentrations of pimozide. The
mechanism for shis potential pharmacodynamic interaclion is not known. In
addition, concomitunt use of cilalopram and pimozide rarely may result in
petentially serious, somenmes {aal serotonin syndrome or NMS-like reactions.
The manufacturer of escitalopram siutes thal,concurrent use ol escilalopram
und pimozide is contraindiculed.

m 5-HT, Receptor Agonists (*“Triptans”} ' Potential pharmacelogic
inleraciion (polentially sericus, sometimes fmal seretonin syndrome or NMS-
like reactions) if nsed concurrently with 5-HT, receptor agonists (e.g.. almo-
triptan, elelriptan, frovatriptan, naratriptan, rizasriptan, sumalriptan, zolmilrip-
1an). If concornilant use is clinieally warranted, the patient should be observed
carefully, particularly during treatment initiation, when dosuge is increased, or
when another serotonergic agent is initinted. (See Serotanin Syndrome or Neu-
roleptic Malignanr Syndrome [NMS]-like Reactions under Warnings/Precau-
tions: Other Wamnings und Precautions. in Cautions.)

m Monoamine Qxidase Inhibitors  Potential phammacologic inleruc-
tion (potentiully scrious, sometimes fatal serotonin syndrome or NMS-like re-
actions). Concomitant use of menoamine oxidase (MAO) inhibilors with es-
citalopram is conlraindicated. In addition, at least 2 weeks should elapse
between discontinuance of an MAO inhibitor and initiation of escitalopram and
vice versa. (See Serotonin Syndrome or Neuroleptic Malignant Syndrome
[NMS|-like Reactions under Warnings/Precautions: Other W.lmmbs and Pre-
cautions, in Cautions.)

Linezolid  Linezolid. an anti-infeclive agens that is a nonseeclive and
ceversible MAO inhibitor, has been associated with drug interactions resulting
in serolonin syndrome and sheuld therefore be wsed with caution m patients
receiving escitulopraun.

Isoniazid - Potentinl pharmacologic interaction (polentially serious sc-
folonin syndrome) when isnniazid, an antituberculosis agent that uppears 1o
have some MAO-inhibitmg activity, is used concomitanily with cscitalopram.
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m Sclective Serotonin-reuptake Inhibitors and Selective Sero-
tonin- and Norepinephrine-reuptake Inhihitors  Poteniial phurma-
cologic interaction (potentially serious, somesimes falal serotonin syndrome or
NMS-like reactions); concurrent adminisiration not recommended. (See Sero-
tonin Syndrome or Neuroleplic Malignant Syndrome [NMS]-like Reactions
under Wamings/Precautions: Other Wamings and Precautions, in Cautions.)

® Other Serotonergic Drugs  Potential pharmacologic interaction (po-
ientially serious, sometimes Fawl serotonin syndrome or NMS-like reactions)
wilh drugs affecting serolonergic neurotransmission, including rramadol and
St John's wort {(Hypericum perforatum); use concomitantly with caution. 1f
signs and symploms of serotonin syndrome or NMS oceur, immediately dis-
continue treaiment with cscitilopram and any coneurrently adminisicred ser-
olonergic or antidopaminergic agents and iniliate supportive und symplomatic
treaunent. Concurrent administration of éscitalopram amd seratonin precursors
{such as tryptophan) is not recommended. (See Serotonin Syndrome or Neu-
roleptic Malignam Syndrome [NMS]-like Reactions under Wamings/Precuu-
tions: Other Wamnings and Precautions, in Cautions. )

B Alcohol  Concomitant usc nol recommended,

m Cimetidine  Polential pharmucokinetic imeraction (increased AUC and
peak plasma concentrations of eitalopram huve been observed): effects.on ¢s-
cilalopram have not been evubuuted. Clinical imporrance of this interaction is
unknown.

u Clt..\lopr..\m Potential pharmacologic interaction {potentially serious,
sonielimes Fatal serotonin 5yndrumc or NMS-like reactions),

Because escilalopram is the more uctive isomer of sacemic citalopram, the
2 ugenis should not be used concomitantly.

B CNS-active Drugs  Poweniial pharmucologic inleraction when glven
with other centrally ncting drugs: use concomitantly with caution,

® Digoxin  Pharmacokinetic inlcraction unlikely based on studies with ra-
cemic eilalopram.
® Lithium  Concurrent administration of racemic citalopram and lithium
did not substantially affect the pharmacokinetics of either drug. However, pend-
ing funher accumulation ol daia, the minufaciurer of escilalopram recammends
that plasms lithium concentrations, be monitored in patjents concurrently re-
ceiving escitalopram and thar lithium dosage be adjusied accordingly.
Potential pharmacologic interaction (enhanced serotonergic effects of es-
citalopram and polentially serious, somelimes Tatal serotonin syndrome or
NMS-like reaclions); use concomitantly with caulion,

® Rilonavir Combined adminisiration of a single 600-mg dose of rito-
navir, a CYP3A4 substrate and potem inhibitor of CYP3A4, and escitslopram
20 mg did not substantially affect he phamacokinetics of either drug.

m Sibutramine  Potential pharmacologic inleriction (polentially serious,
soinetimes Tutal screlonin syndrome ar NMS-like reactions). Use concomi-
lantly with cawion.

W Theophylline  Pharmacokinelics of theophylling were not affcered by
racermc citalopram, The elfect of theophylline on the pharmacokinelics of ra-
ceinic citulopram, hewever, kas nov been evalnated.

8 Electroconvulsive Therapy  The combioed use ol electroconvulsive
therapy and escitalopram has nel been evaluated.

Description

Escitulopram, a sclective serotonin-reuptake inhibiter (SSR. is a bicyclic
phihalane~derivative antidepressuni. Escitalopram is the S-enantiomer of cital-
oprumn, .an SSRE that occurs as a 50:30 racemic mixture of the 8- and S-enan-
tiomers. Escitalopram and ctialoprum difler struciusally from other SSRIs (e.g..
fluoxetine, fluvoxamine, paroxetine, seriraline) and other currently available
antidepressunts (e.g., munmmmc oxidasc inhibitors, iricyclic and tetracyelic
antidepressants). Escitulopram'is at Jeast 100- fold more potent as an inhihitor
of the reuptake of serotonin (5-hydroxyiryplamine [3-FT]) al the presynaplic
membranes and the 5-HT neureny) firing rate than the B-cnantiomer and s
twice as potent as the rucemic mixtore. However. [urther studies are nceded 10
tdetermine whether these differences result in any clinical supedority of esci-
talopram compnred with citaloprum.

Like other S5RIs, eseitaloprum’s sntidepressunt effect is helieved to in-
volve potentiution of serolenin activity in the CNS. Esciuulopram appears to
have liitle or no eflect en reuplake of other neurotransmilters such us norepi-
nephrine und dopumince. In vitre studies ulso have demonsirmed that escitulo-
pram possesses little or no afiinity for a- or B-adrencrgic, dopamine D)«
histamine H,_z, GABA-benzodiazepine, muscarinic M_. or 5-HT _; receplars
or various ion channels (e.g., caleivm, chloride. potassium, sodjum channels}.

Escilalopram is extensively metabolized, principally by the hepatic cyto-
chrome P-450 (CYP) 2C19 and 3A4 isoenzymes. The principal metaboliles are
Jess potent inhibitors ol serotonin reuplake, suggesting that the metboliles do
not subsiantially contribute 10 the antidepressant activity of escilalopram.

Advice to Patients

 Impurtance of providing copy of writlen patient information (medicalion
puide) cach rime escitalopram-is dispensed. Importance ol udvising patients tw
read the patient informatien before 1wking escitalopram und each time 1he pre-
seriphion is refilled.
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Risk of suicidality; importunce of patients, family, and caregivers being
alen 10 and immediately reponing emergence of suicidality. worsening de-
pression. or unusbal chanpes in behovior, especially during the first few months
of therapy or during periods of dosage adjustment. (Sec Worsening of Depres-
sion and Suicidality Risk under Warnings/Precautions: Wamings, in Cautions.)

Importance of informing patients of polential risk of serotonin syndrome
and neuroleptic malignant syndrome (NMS)-like reactions, purticulurly with
concurrent use of escitadoprian and 5-HT, receplor agonists (also called trip-
tans), tramadol, tryptophan, other serotonergic agents, or anlipsychotic agents.
[mportance of immediately contacting elinician if signs and symptoms of these
syndromes develop (e.g., restlessness, hallucinations, loss of coordination, fast
heart beat, increased body temperature, muscle stiffness, labile blood pressure,
diarrhea, coma, nausea, vomiling. confusion).

Risk ol psychomolor impairment; impostance of exercising caution while
operating hazardous machinery, including driving a moter vehicle, until the
drug’s effects on the individual are known.

Importance of patients being aware thal withdrawal effects may occur when
slopping escitalopram, especially with abrupt discontinuance of the drug.

Risks ussocialed with concomitant use of escitnlopram with alcohol or ra-
cemic citalopram.

Impoerianee of informing clinicians ol existing or conlemplated concomitant
therapy. including prescription and OTC drugs or herbal supplements, as well
1% any concomitant illnesses {e.g.. bipolar disorder) or personal or [amily his-
1ory of suicidality or bipolur disorder. Risk of bleeding nssocimed with con-
comitant use of escitalopram with aspirin or other nonsiesoidal anti-inflam-
matory agents, warlarin, or other drugs that affect coagulation.

Imponance ol women mnforming clinicians il they are or plan 10 become
pregnant or plan 1o breasi-feed.

fmportance of advising-patients that, although they miay notice improve-
ment with escitulopranytheropy within 1-4 wecks, they should continue therapy
as directed.

Importance of informing patients of other impertant precoutionary infor-
mation. (See Cautions.)

Overview® (sec Users Guide), For additionul information an this drug
until o more detailed munograph Is developed and published, the manu-
facturer’s labeling should be' consulted. It is essential that the manufac-
turer’s lnbeling be ennsulied for more detailed infurmation on usual cau-
tions, precautions, contraindieations, potential drug interactions,
Iaboratnry lest interferences, and acute Loxicity.

Preparations

Excipierits in commercially available drug prepanilions may have clinically
important effects in some individuals; consult specitic product labeling for details.

Escitalopram Oxalate

Oral
Solution

5 my (of escilalopram) per 5 Lexapro®, Foresi
mL

Tablets, film-
coated

5 mg (ol escitalopram} Lexapro®, Foresl

Lexapro® {scored), Farast
Lexapro™ {scored), Forast

10 mg (of escilalopram)
20 my {ol escltalopram}

Selvcted Revivions Decemiber 2000, & Copyrivhe, December 2002, American Suciery of Healti-System
Pluarmarius,

Fluoxetine Hydrochloride

B Fluoxetine, u seleclive serolonin-reuplake inhibitor (SSR1), is an antide-
pressant,

Uses

Fluoxeting is used in the treatment of major depressive disorder. obsessive-
compulsive disarder, premenstrual dysphoric disorder, and bufimia nervosa, [n
addition, fluoxetine hus been wsed for the remment of depression associuled
wilh bipolar disordert, obesityt: anorexia nervosot: panic disordert with or
wilhour agoraphobia; myoclonus?; cateplexyt: alcohol dependencet; and pre-
malare ejaculaliony.

m Major Dépressive Disorder  Fluoxetine is used in' the treatment of
mujor depressive disorder. The efficacy of (luoxetine for long-term vse (i.c.,
longer than 5-6 weeks} as an antidepressant has not been estublished by con-
trolled studies, bur the drug has heen used in some patients for substuntially
tonger periads (e.p.. up to 4 years or longerj without apparent lass of elinical
elfcet or increased toxicity. I fluoxetine is used lor extended periods, the need
for continucd therapy should he reassessed periodically,

A major depressive cpisode implies a prominen and relatively persisiemt
depressed or dysphoric moed 1hat usually intederes with duily funclioning
(nearly every day for a1 least 2 weeks). According 1o DSM-TV criteria. a major
depressive episode includes ot least 5 of the lollowing 9 symploms (with at
least one of the sympioms being either depressed mood or loss of interest or
pleasure): depressed mood most of the day as indieated by subjective repost
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(e.p., feels sad or empty) or observation made by others; markedly diminished
imerest or pleasure in all. or almost all, activilics most of the day: sipnifican
weight Joss (when nol dieting) or weight gain (¢.g., a change of more than 54a
of body weight in a month), or decreuse or increase in appetilc; insomniu or
hypersomnia; psychomolor agitation or rerardation (obscrvabfe by others, not
merely subjective.fcelings ol restlessness or being slowed dewn); latigue or
lass of energy; [eelings of worthlessness or excessive or innppropriaie guilt
(not merely sell-reproach or guilt ahout being siek); diminished abilily 1o think
or concentrate of indecisiveness (either by subjeclive account or as observed
by others); and recurrent thoughts of death, recurrent suicidul idention without
a specifie plaa, or a svicide atiempt or speeific plan for committing suicide.

Treatment of major depressive disarder generally censists of an acute phase
{10 induce remission), a continuation phase (to preserve remission). and & main-
Igniance phase (to prevent reeurrence). Various interventions (¢, psychother-
apy, actidepressant drug therapy, electroconvulsive thempy [ECT]) are used
alone or in combination Lo Ircal major depressive episodes. Treatment should
be individualized and the most uppropriate siratcgy for o particular patient is
deternined hy clinical factors such as severily of depression (e.g., mild, mod-
erate, scvere), presence or absence of certain psychiatric features (e.p., suicide
risk, calatonia, psychotic or atypical features, aleohol or substance abuse or
dependence; panic or other anxicty disorder, cognitive dysfunction, dysthymia,
personality disorder, seasonal affective disorder). and concurrent illness (e.g.,
asthma, cardine disease, dewncntin. seizure disorder, gloncoma, hypertension).
Demographic and psychosociul fuctors as well us patient prcrcrenu. abse are
used 1o determine the most effective ireaiment siralegy.

While use of psychotherapy alone may be considered as in initial ireatment
stratepy for patients with mild 1o moderate major depressive disorder (bascd
on pulient preference and presence of clinical features such as psychosociul
stressors), combined nse of antidepressant dsug therapy and psychollierapy may
be useluf for inilial treatment of paticnts with moderale (0 severe major de-
pressive disorder with psychosocial issues, interpersonal probletns, or a co-
morbid axis I disorder. In addition, combined use of untidepressant drug ther-
apy und psychothcrapy may be beneficial in patients who have u history of
poar.complinnce or only partial response to adequate trials af either antide-
pressant drug therapy or psvchuiberapy alone.

Antidepressant drug therapy can be used alene for initial lrepiment of pa-
tiens with mild major depressive disorder (il preferred by the pasient) aud
usunlly 3§ indiented alane or in combinsdon, with psychotherapy for inilial
treatment ol patients with moderate 10 severe major depressive disorder (unless
ECT is planned). ECT is not generally,used for initial treaiment of uncompli-

caled major depression, bul is recommended as first-line treatment for severe
magjer depressive disorder when it i coupled with psychotic features, cagtonic
stupur, severe suicidality, food refusal leading 1o nutciional compromise, or
uther situations when a rapid antidepressant response is required. ECT also is
recommended foc patients who have previonsly shown a positive response ar
a preference for this treatment modidity and can be considered Sor paticnts with
muderate or severe depression who have not responded 1o or cannol receive
antidepressant drug therapy. In certain siluations involving depressed patients
unresponsive to alequate trials of several individual antidepressant agents, ad-
junctive therapy with nnother ugent ‘{e.g., buspirone, lithium) or concomitant
use of a second anlidcprcsmnl agent (e.g., bupropion) hus been vsed; however,
such combinution (herapy is associated with'un :ncrulscd risk of adverse re-
actions. may require dosage adjustments, and (il not ‘contruindicated) should
b undertaken unly after caselul consideration ‘of the relative risks und benefils.
{Sce Drug Interactions: Serotonergie Prugs, see'Drup luteractions: Tricyelic
and Other Antidepressants, und se¢ Brug Interactions; Lithium.)

Efficacy of fluoxetine for (he management of major depression hus been
established principolly in outpatient senings: the drug's amidepressant efficacy
in hespilal or institutional senings has vol beetr- adequately studied 1o dute.
Mos! putients evaluated in clinical studies with fluoxetine had major depressive
cpisodes of at least mederale severity, had no evidence of bipolur disarder; and
had experienced either.single or recurrent episodes ol depressive illness, Lim-
ited evidence suggests thut mildly depressed patients may respond less well 1o
fluoxetine than moderately depressed patients. There also is seme evidence that
patients with atypical depression {which usually is characterized by urypical
signs and symproms such as hypersomnia and hyperphagia), a history of poor
response o prigr antidepressant therapy, chronic depressive symptomatology
with or withnut episodic worsening ol depressive symptoms, i longer duration
of depression in the current episode, and/or a vounger age, of onsel of depres-
sion mity be more likely to respend 10 fluexetine than 1o (ricyclic antidepressant
therapy.

Cousiderations in Choosing Anfrdepresvamv A variety of anli-
depressant drugs are available [or 1he treatment of major depressive disorder,
including selective serolonin-reuptake inhibitors (SSRIs: e.g., citalopram, es-
citalopram, fluoxctine, paroxetine, sertraling), selective serotonin- and norepi-
nephrine-reuplake inhihitors {SNRIs: e.g., desvenlafaxine, duloxetine, venla-
[axine). tricyclic antidepressants (¢.g.. amitriptyline. amoxapine, desipramine,
doxepin, imipramine. nortriptyline. protriptyline, trimipraming). monoamine
oxidase (MAQ) inhibiiors {e.g.. phenelzine. iranyleypromine), and ather anti-
depressanis {e.g., bupropion. maprotiline, nefazodone, trazodone). Most clini-
cal studies fuve shown that the antidepressant effect of usunl dosages of fluox-
etine in patients with mederale 1 severe depression is greater than thal of
placebo und comparable 10 that of usual dosages of Iricyclic antidepressants,
maprotiline, other.selective serotonin-reuptake.inhibilors (e.p., paroxetine, ser-
traline), and other intidepressarus (¢.g., Irazodone), Fluoxeline appeirs 1o be
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Fluvoxamine Maleate
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VA Class: CN609

Chemical Name: O-(2-aminoethyl)oxime 5-methoxy-1-(4- (trifluoromethyl)phenyl)-1-pentanone (Z)-2-
butenedioate (1:1)

Molecular Formula: C15H21F3N202°C4H404
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[Posted 11/17/2009] FDA notified healthcare professionals of new safety information concerning an interaction between
clopidogrel (Plavix), an anti-clotting medication, and omeprazole (Prilosec/Prilosec OTC), a proton pump inhibitor (PPI) used to
reduce stomach acid. New data show that when clopidogrel and omeprazole are taken together, the effectiveness of clopidogrel
is reduced. Patients atrisk for heart attacks or strokes who use clopidogrel to prevent blood clots will not get the full effect of this
medicine if they are also taking omeprazole. Separating the dose of clopidogrel and omeprazole in time will not reduce this drug
interaction.

Other drugs that are expected to have a similar effect and should be awoided in combination with clopidogrel include: cimetidine,
fluconazole, ketoconazole, voriconazole, etravirine, felbamate, fluoxetine, fluvoxamine, and ticlopidine.

Recommendations for healthcare professionals are provided in the “Information for Healthcare Professionals” sheet. For more
information visit the FDA website at: [Web] and [Web].

Introduction

Fluvoxamine maleate, a selective serotonin-reuptake inhibitor (SSRI), is an antidepressant.1 7

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.

m Obsessive-Compulsive Disorder
Fluvoxamine is used in the treatment of obsessive-compulsive disorder when obsessions or compulsions cause marked

distress, are time-consuming, or interfere substantially with social or occupational functioning.l 247891011121314 Efficacy of
fluvoxamine for the management of obsessive-compulsive disorder has been established by controlled studies of 10 weeks’

duration principally in outpatient settings.l 214 a limited number of clinical studies in patients with moderate to severe
obsessive-compulsive disorder, fluvoxamine was more effective than placebo in reducing the severity of symptoms associated

with this disorder.1 247891012, e studies used to establish efficacy, a positive clinical response (much or very much
improved on the Clinical Global Impressions scale) occurred in 43 or 12% of patients receiving fluvoxamine or placebo,

respectively.l 214n these studies, no age- or gender-related differences in efficacy were noted.! Results from a limited number of
comparative studies suggest that fluvoxamine is as effective as clomipramine in the management of obsessive-compulsive

disorder.2 4 13 |ike fluoxetine and clomipramine, fluvoxamine reduces but does not eliminate obsessions and compulsions.
1214 Therapeutic response to fluvoxamine in patients with obsessive-compulsive disorder generally is evident within 2-3 weeks,
but may not be maximal until several months after beginning therapy with the drug.4 891214 1pe efficacy of fluvoxamine for long-
term use (i.e., longer than 10 weeks) has not been established in placebo-controlled studies,1 but the drug has been used in
4 14 If fluvoxamine is

1247

some patients for prolonged periods (e.g., reportedly up to 8 years) without apparent loss of clinical effec
used for extended periods, the need for continued therapy should be reassessed periodically.l

As with other antidepressants, the possibility that fluvoxamine may precipitate hypomanic or manic attacks in patients with bipolar
41471516

or other major affective disorders should be considere
m Bulimia Nervosa

Fluvoxamine has been used in the treatment of bulimia nervosat.12 20 In one double-blind placebo-controlled study in patients
with bulimia nervosa, maintenance therapy with fluvoxamine following an inpatient treatment program resulted in an attenuated

relapse rate compared with treatment with placebo.20 For further information on use of antidepressants in the treatment of bulimia
nervosa, see Bulimia Nervosa under Uses: Eating Disorders, in Fluoxetine Hydrochloride 28:16.04.20.

Dosage and Administration

m Administration
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.

Fluvoxamine maleate is administered oraIIy.1 5 Dosages of 100 mg daily or less in adults or 50 mg or less in pediatric patients
generally are given as a single daily dose at bedtime; higher dosages generally are given as 2 divided doses, either as equally

divided doses or as unequal doses with the larger dose given at bedtime.! ® Since food does not appear to affect Gl absorption of
117

Exhibit D.17, page 1

fluvoxamine maleate, the drug generally can be administered without regard to meals.
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Patients receiving fluvoxamine should be monitored for possible worsening of depression, suicidality, or unusual changes in

behavior, especially at the beginning of therapy or during periods of dosage adjustment.23 2425 (See Suicidality Precautions under
Dosage and Administration: Dosage.)

Fluvoxamine should not be used concomitantly with thioridazine.1 2226 |p addition, fluvoxamine should not be used concurrently
with alosetron, astemizole (no longer commercially available in the US), cisapride, pimozide, terfenadine (no longer commercially

available in the US), or tizanidine.1 34 3536 42 £or additional information on potentially serious drug interactions that may occur
between selective serotonin-reuptake inhibitors such as fluvoxamine and these agents, see Drug Interactions in Fluoxetine
Hydrochloride 28:16.04.20.

Risk of Serotonin Syndrome

The development of potentially life-threatening serotonin syndrome may occur with fluvoxamine therapy, particularly during
concomitant administration of other serotonergic drugs such as other selective serotonin-reuptake inhibitors (SSRIs), selective
serotonin- and norepinephrine-reuptake inhibitors (SNRIs), selective serotonin (5-hydroxytryptamine; 5-HT) type 1 agonists used
as antimigraine agents (also called triptans), drugs that impair the metabolism of serotonin (e.g., monoamine oxidase [MAQ]

inhibitors), tramadol, or tryptophan (a serotonin precursor) supplements.1 4344 Therefore, patients should be cautioned about the

potential risk of serotonin syndrome when fluvoxamine is given concurrently with other serotonergic agents.43 Symptoms of
serotonin syndrome may include mental status changes (e.g., agitation, hallucinations, coma), autonomic instability (e.g.,
tachycardia, labile blood pressure, hyperthermia), neuromuscular aberrations (e.g., hyperreflexia, incoordination), and/or Gl

symptoms (e.g., nausea, vomiting, diarrhea).43 44

Serious (sometimes fatal) adverse reactions, possibly related to serotonin syndrome, have been reported in patients who received

an MAQ inhibitor during or after SSRI therapy.l 44 Therefore, concomitant use of fluvoxamine and MAO inhibitors is contraindicated,
and itis recommended that at least 2 weeks elapse between discontinuance of an MAO inhibitor and initiation of fluvoxamine and

vice versa.l 22

If concurrent therapy with fluvoxamine and an SSRI, SNRI, or 5-HT1 receptors agonist (“triptan”) is clinically warranted, careful
observation of the patientis recommended, particularly during treatment initiation, increases in dosage, or following the addition of
another serotonergic drug.42 431 addition, clinicians should assess the potential risks and benefits of concurrent therapy with
fluvoxamine and triptans prior to prescribing these drugs concurrently.43 Concurrent use of SSRIs with serotonin precursors (such

as tryptophan supplements) is not recommended.** For additional information on serotonin syndrome, see Drug Interactions:
Drugs Associated with Serotonin Syndrome, in the Monoamine Oxidase Inhibitors General Statement 28:16.04.12 and see Drug
Interactions: Drugs Associated with Serotonin Syndrome, in Fluoxetine Hydrochloride 28:16.04.20.

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.

Obsessive-Compulsive Disorder

Adult Dosage. For the management of obsessive-compulsive disorder in adults, the recommended initial dosage of
fluvoxamine maleate is 50 mg at bedtime.! Based on the tolerance and clinical response of the patient, dosage

may be increased byincrements of 50 mg daily atintervals of 4-7 days up to a maximum of 300 mg daily.1 Because
fluvoxamine clearance may be reduced in geriatric patients and/or such patients may have increased sensitivity to
the adverse effects of CNS-active drugs, fluvoxamine maleate therapy may be initiated with a lower dosage (i.e., 25

mg daily)19 and subsequentdosage adjustments made.! While a relationship between dosage and therapeutic
effectin obsessive-compulsive disorder has not been established, efficacy of fluvoxamine maleate was

demonstrated in clinical trials employing 100-300 mg daily.1 Although the optimum duration of fluvoxamine therapy

has not been established, obsessive-compulsive disorder may require several months of sustained drug therapy.1
If therapy with the drug is prolonged, the lowest possible dosage should be employed and the need for continued

therapy reassessed periodically.l

Pediatric Dosage. For the management of obsessive-compulsive disorder in pediatric patients 8-17 years of age, the
recommended initial dosage of fluvoxamine maleate is 25 mg at bedtime.! This dosage may be increased in
increments of 25 mg every 4-7 days, as tolerated, until maximum therapeutic benefitis achieved.t In one clinical

study, dosages for pediatric patients 8—17 years of age were titrated within a range of 50—-200 mg daily.1 2
However, in a multiple-dose, pharmacokinetic study, steady-state plasma fluvoxamine concentrations were found to
be twofold to threefold higher in children 6-11 years of age than in adolescents 12-17 years of age, and the area
under the plasma concentration-time curve (AUC) and peak plasma concentrations were 1.5-2.7 times higherin

children than in adolescents. 1 37 Both children and adolescents exhibited nonlinear pharmacokinetics, and female

children exhibited higher AUC values and peak plasma concentrations compared with male children.1 37 Steady-
state plasma concentrations were similar in adults and adolescents receiving 300 mg of fluvoxamine daily,

suggesting that fluvoxamine exposure was similar in these two groups.l 37 Clinicians should consider both age
and gender differences when selecting a fluvoxamine dosage in pediatric patiem:s.l 37 The maximum dosage of
fluvoxamine in children up to 11 years of age should not exceed 200 mg daily, and therapeutic effects of the drug in
female children may be achieved with a lower dosage than in male children.1 37 In adolescents, fluvoxamine
dosage adjustment up to the maximum daily dosage of 300 mg daily used in adults may be necessary to achieve
optimal therapeutic benefit.1 37

The optimum duration of fluvoxamine therapy in pediatric patients has not been established.?? If therapy with the
drug is prolonged (i.e., longer than 10 weeks), the lowest possible dosage should be employed and the need for

continued therapyreassessed periodically.22 (See Pediatric Precautions under Dosage and Administration:
Dosage.)

Suicidality Precautions. Worsening of depression and/or the emergence of suicidal ideation and behavior (suicidality) or

unusual changes in behavior may occur in both adult and pediatric (see Pediatric Precautions under Dosage and
Administration: Dosage) patients with major depressive disorder or other psychiatri¢ disorders, ther or not they

_ _ EXhibit D17, page s
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are taking antidepressants.23 2425 45 Thjs risk may persist until clinicallyimportant remission occurs.23 Suicide is
a known risk of depression and certain other psychiatric disorders, and these disorders themselves are the

strongest predictors of suicide.23 24 25 However, there has been a long-standing concern that antidepressants may
have a role in inducing worsening of depression and the emergence of suicidality in certain patients during the early

phases of treatment.23 Pooled analyses of short-term, placebo-controlled studies of antidepressants (i.e., selective
serotonin-reuptake inhibitors and other antidepressants) have shown an increased risk of suicidality in children,
adolescents, and young adults (18-24 years of age) with major depressive disorder and other psychiatric

disorders.?3 24 an increased suicidality risk was not demonstrated with antidepressants compared with placebo in
adults older than 24 years of age, and a reduced risk was observed in adults 65 years of age or older.2324

The US Food and Drug Administration (FDA) recommends that all patients being treated with antidepressants for
any indication be appropriately monitored and closely observed for clinical worsening, suicidality, and unusual
changes in behavior, particularly duringinitiation of therapy (i.e., the first few months) and during periods of dosage

adjustments.23 2425 Eamilies and caregivers of patients being treated with antidepressants for major depressive
disorder or other indications, both psychiatric and nonpsychiatric, should be advised to monitor patients on a daily
basis for the emergence of agitation, irritability, or unusual changes in behavior, as well as the emergence of

suicidality, and to report such symptoms immediately to a health-care provider.23 B47
Although a causal relationship between the emergence of synptoms such as anxiety, agitation, panic attacks,

insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, hypomania, and/or mania and either the
worsening of depression and/or the emergence of suicidal impulses has not been established, there is concern

that such symptoms may represent precursors to emerging suicidality.l 2325 Consequently, consideration should
be given to changing the therapeutic regimen or discontinuing therapy in patients whose depression is persistently
worse or in patients experiencing emergent suicidality or symptoms that might be precursors to worsening
depression or suicidality, particularly if such manifestations are severe, abruptin onset, or were not part of the

patient’s presenting symptoms.23 If a decision is made to discontinue therapy, fluvoxamine dosage should be

tapered as rapidly as is feasible but with recognition of the risks of abrupt discontinuance.?3 FDA also recommends
that the drugs be prescribed in the smallest quantity consistent with good patient management, in order to reduce

the risk of overdosage.23

Bipolar Disorder Precautions. Itis generally believed (though not established in controlled trials) that treating a major
depressive episode with an antidepressant alone may increase the likelihood of precipitating a mixed or manic

episode in patients atrisk for bipolar disorder.23 Therefore, patients should be adequately screened for bipolar
disorder prior to initiating treatment with an antidepressant; such screening should include a detailed psychiatric
history (e.g., family history of suicide, bipolar disorder, and depression).23 Fluvoxamine is not approved for use in

treating bipolar depression.23

Pediatric Precautions. Safety and efficacy of fluvoxamine for the treatment of obsessive-compulsive disorder in children

younger than 8 years of age have not been established.?2 In addition, the safety and efficacy of fluvoxamine in the
management of pediatric patients with conditions other than obsessive-compulsive disorder have not been

established.!

The safety and efficacy of fluvoxamine in pediatric patients with obsessive-compulsive disorder were established in

a 10-week, placebo-controlled trial in children and adolescents 8-17 years of age.1 21 The majority of these
patients continued receiving fluvoxamine therapy for up to 1-3 years longer in an open-label extension of the initial

study.l Adverse effects generally were similar to those reported in adults.} 21 Agitation, depression, dysmenorrhea,
flatulence, hyperkinesia, and rash were reported in atleast 5% of the pediatric patients and with an incidence at

least twice that reported with placc-:‘bo.l In addition, abnormal thinking, increased cough, ecchymosis, emotional
lability, epistaxis, hyperkinesia, infection, manic reaction, rash, sinusitis, and weight loss were reported in 2 or more

of the 57 pediatric patients receiving fluvoxamine and more frequently than among the patients receiving placebo.:L

The risks, if any, that may be associated with extended use of fluvoxamine in children and adolescents with

obsessive-compulsive disorder have not been sys'[ematicallyevaluated.:L The evidence relied upon to conclude that
fluvoxamine is safe for use in children and adolescents was derived from relatively short-term clinical studies and

from extrapolation of experience gained with adult patients.l In addition, the effects of long-term fluvoxamine use on
the growth, development, and maturation of children and adolescents have not been established. Regular
monitoring of weight and growth is recommended if treatment of a child with an SSRI is to be continued long term.1

FDAhas determined that antidepressants increase the risk of suicidal thinking and behavior (suicidality) in children

and adolescents with major depressive disorder and other psychiatric disorders.23 24 However, FDA also states
that depression and certain other psychiatric disorders are themselves associated with an increased risk of

suicide.23 2545 (See Cautions: Pediatric Precautions, in Fluoxetine Hydrochloride 28:16.04.20.) Anyone considering
the use of fluvoxamine in a child or adolescent for any clinical use must therefore balance the potential risks with the

clinical need.23 25 (See Suicidality Precautions under Dosage and Administration: Dosage.)
For further information on use of SSRIs in the treatment of major depressive disorder and considerations in

choosing the most appropriate antidepressant agent for a particular patient, see Uses: Major Depressive Disorder,
in Fluoxetine Hydrochloride 28:16.04.20.

Other 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.

Concomitant use of fluvoxamine is contraindicated in patients receiving astemizole (no longer commercially available in the US),
cisapride, pimozide, or terfenadine (no longer commercially available in the US), since fluvoxamine may inhibit metabolism of

these drugs and increase the potential for serious adverse cardiac effects.t

Since mean AUCs of alosetron were increased approximately sixfold and the eliminati(E%Hr-lltfﬁfVﬁirf?as§tha@|§o§n ately
. )
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threefold during concurrent fluvoxamine administration in one pharmacokinetic study, concurrent use of these drugs is
contraindicated.! 34
In a limited number of male patients with schizophrenia, concomitant use of thioridazine and low-dosage fluvoxamine (25 mg twice
daily for 1 week) resulted in a threefold increase in plasma concentrations of thioridazine and its two active metabolites
(mesoridazine and sulforidazine).1 26 Thioridazine produces a dose-related prolongation of the QT interval, which is associated

with serious ventricular arrhythmias (e.g., torsades de pointes) and sudden death. 1 The possible effects of combining higher
dosages of thioridazine and/or fluvoxamine are not yet known, but may be even more pronounced. 1 Therefore, concurrent
administration of fluvoxamine and thioridazine is contraindicated.t

In a limited number of healthy individuals, concurrent administration of fluvoxamine (100 mg daily for 4 days) and tizanidine (single
4-mg dose) resulted in a 12-fold increase in peak plasma tizanidine concentrations, a threefold increase in elimination half-life of

tizanidine, and a 33-fold increase in the AUC of tizanidine.! 3542 The mean cardiovascular effects observed in this studywere a
decrease in systolic blood pressure of 35 mm Hg, a decrease in diastolic blood pressure of 20 mm Hg, and a decrease in heart

rate of 4 beats/minute. 3% In addition, drowsiness was substantially increased and psychomotor performance was substantially
impaired during concurrenttherapy.l 35 Since fluvoxamine has been shown to markedly affect the pharmacokinetics of tizanidine
and to increase the risk of adverse cardiovascular (including substantial hypotension) and CNS (e.g., drowsiness, psychomotor

impairment) effects associated with tizanidine use 13542 d.13536
42

concomitant use of tizanidine and fluvoxamine is contraindicate

Caution should be exercised if fluvoxamine is used concomitantly with benzodiazepines that are metabolized by hepatic oxidation

(e.g., alprazolam, midazolam, triazolam).l Concomitant use of diazepam and fluvoxamine generally should be avoided.! The
clearance of diazepam was reduced by 65% and that of its active metabolite N-desmethyldiazepam could not be determined

during concomitant administration with fluvoxamine in one study.:L Concomitant use of fluvoxamine (100 mg daily) and alprazolam
(1 mg 4 times daily) resulted in plasma alprazolam concentrations that were approximately twice those observed when alprazolam

was administered alone.! The initial dosage of alprazolam should be reduced by at least 50% if the drugs are administered
concomitantly, with subsequent alprazolam dosages titrated to the lowest effective dosage; modification of fluvoxamine maleate is

not necessary.1 The clearance of benzodiazepines that are metabolized by glucuronidation (e.g., lorazepam, oxazepam,
temazepam) is unlikely to be affected byfluvo><amine.1

Fluvoxamine (50 mg twice daily for 7 days) reduced the clearance of mexiletine (administered as a single dose of 200 mg) by 38%

in a limited number of healthy Japanese males in one pharmacokinetic study.l 38 Pending further accumulation of data, close
patient monitoring and monitoring of serum mexiletine concentrations are recommended when fluvoxamine and mexiletine are

given concurrently.1 38

Since fluvoxamine coadministration decreased theophylline clearance by approximately threefold, the theophylline dosage should
be reduced to approximately one-third of the usual daily maintenance dosage and plasma theophylline concentrations should be
monitored if the drugs are administered concomitantly.:L

Epidemiologic case-control and cohort design studies that have demonstrated an association between selective serotonin-
reuptake inhibitor therapy and an increased risk of upper Gl bleeding also have shown that concurrent use of aspirin or other
nonsteroidal anti-inflammatory agents substantially increases the risk of Gl bleeding.1 3941 Although these studies focused on

upper Gl bleeding, there is some evidence suggesting that bleeding at other sites may be similarly potentiated.1 The precise
mechanism for this increased risk remains to be clearly established; however, serotonin release by platelets is known to play an
importantrole in hemostasis, and selective serotonin-reuptake inhibitors decrease serotonin uptake from the blood by platelets,

thereby decreasing the amount of serotonin in platelets.l 4041 patients receiving fluvoxamine should be cautioned about the
concomitant use of drugs that interfere with hemostasis, including aspirin and other nonsteroidal anti-inﬂammatoryagents.1

Patients receiving fluvoxamine concomitantly with oral anticoagulants (e.g., warfarin) should have close monitoring of prothrombin
times and adjustment of their anticoagulant dosage if indicated.! Prothrombin times were prolonged and plasma warfarin
concentrations were increased when the drug was administered concomitantly with fluvoxamine.t

m Dosage in Renal and Hepatic Impairment

Because patients with hepatic impairment have reduced fluvoxamine clearance, reduction of the initial dosage and modification of
subsequent dosage titration may be appropriate; subsequent dosage adjustments generally should be made in smaller
increments and at longer intervals in such patients.l 19 Limited evidence indicates that dosage modification is not necessaryin
patients with renal impairment.l 1819

m Treatment of Pregnant Women during the Third Trimester

Some neonates exposed to fluvoxamine and other selective serotonin-reuptake inhibitors or selective serotonin- and
norepinephrine-reuptake inhibitors (SNRIs) late in the third trimester of pregnancy have developed complications, which have
sometimes been severe and required prolonged hospitalization, respiratory support, enteral nutrition, and other forms of
supportive care in special-care nurseries.1 272829303132 33 Therefore, the clinician should carefully consider the potential risks
and benefits of treating a pregnant woman with fluvoxamine during the third trimester of pregnancy.1 28293033 addition,
consideration may be given to cautiously tapering fluvoxamine therapy in the third trimester prior to delivery if the drug is
administered during pregnancy.1 30 For additional information on use of selective serotonin-reuptake inhibitors during pregnancy;,
see Pregnancy, under Cautions: Pregnancy, Fertility, and Lactation, in Fluoxetine Hydrochloride 28:16.04.20.

Description

Fluvoxamine maleate, a selective serotonin-reuptake inhibitor (SSRI), is an aralkylketone-derivative antidepressant agent.1 " The
drug differs structurally from other SSRIs (e.g., citalopram, escitalopram, fluoxetine, paroxetine, sertraline) and also differs
structurally from other currently available antidepressant agents (e.g., monoamine oxidase inhibitors, and tricyclic and tetracyclic
amtidepress::mts).1 34646 The exact mechanism of action of fluvoxamine has notbeen fully elucidated but appears to involve
inhibition of reuptake of serotonin (5-hydroxytryptamine [5-HT]) at the presynaptic membrane.l 3489 Data from in vitro studies
suggest that fluvoxamine is more potent than clomipramine, fluoxetine, and desipramine as a serotonin-reuptake inhibitor.34 67
Although not clearly established, it has been suggested that the mechanism of action of fluvoxamine and other drugs (e.g.,
clomipramine, fluoxetine, sertraline) used in the management of obsessive compulsive disor_der_ may be related to their

_ _ Exhibit D.17, page 4
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serotonergic activity.1 27947 glyyoxamine appears to have little or no effect on reuptake of other neurotransmitters such as

norepinephrine and dopamine.3 46 |n addition, the selectivity of fluvoxamine in inhibiting serotonin versus norepinephrine
reuptake appears to be substantially greater than that of other SSRIs (e.g., fluoxetine, paroxetine, sertraline) and tricyclic

antidepressants, including clomipramine.3 469 n vitro studies have demonstrated that fluvoxamine possesses virtually no affinity
for aq- or ap-adrenergic, B-adrenergic, muscarinic, dopamine D2, histamine H1, GABA-benzodiazepine, opiate, 5-HTq, or 5-HT2

receptors .l 346

sumMon® (see Users Guide). For additional information on this drug until a more detailed monograph is developed and
published, the manufacturer’s labeling should be consulted. It is essential that the labeling be consulted for detailed
information on the usual cautions, precautions, and contraindications.

Preparations

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

Huvoxamine Maleate

Routes Forms Strengths ~ Brand Names Manufacturer
Oral Tablets, film-coated 25 mg* Fluvoxamine Maleate Tablets

50 mg* Fluvoxamine Maleate Tablets

100 mg* Fluvoxamine Maleate Tablets

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

m Comparative Pricing

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

Fluvoxamine Maleate 100MG Tablets (TEVA PHARMACEUTICALS USA): 50/$104 or 100/$194.98
Fluvoxamine Maleate 25MG Tablets (IVAX PHARMACEUTICALS INC.): 30/$53.99 or 90/$155.98
Fluvoxamine Maleate 50MG Tablets (BAY PHARMA): 100/$166.77 or 200/$332.5

T Use is not currentlyincluded in the labeling approved by the US Food and Drug Administration.

AHFS Drug Information. © Copyright, 1959-2010, Selected Revisions December 2009. American Society of
Health-System Pharmacists, Inc., 7272 Wisconsin Avenue, Bethesda, MD 20814. o~
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