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Dosage and Administration

B Administration  Amoxapine is administered orally. Although amox-
apine has becn administered in 3 divided doses throughout the day. it is long-
ncting.and, when dosage does not exceed 300 mg daily, the entire duily dose
may be administered w one lime. preferably at bediime 10 avoid daylime se-
dation. When dosage exceeds 300 mg daily, the daily dose should be given in
divided doses,

W Dosage There is o wide range of amoxapine dosage requirements. and
dosage of the drug must be carefully individualized.

Patiems should be monitored for possible worsening of depression, suici-
dality, or unusuoal changes in behavior, especially ar the beginning of therapy
or during periods of dosage adjustment. (See Cautions: Precautions and Con-
traindications, in the Tricyclic  Antidepressunts  General  Statement
28:16.04.28.)

The usual effective dosage of amoxapine is 200-300 g daily. The usval
initial dosage is 100~150 mg daily. Depending on tolerunce and response. dos-
age may be increased 10 200-300 mg daily by the end of the first week of
therapy. An initial dosuge of 300 mg daily may be given, but considerable
sedalion may occur in some patients during the first few days of therapy a1t this
dosage level. [f no response oceurs after administration of 300 mg of amox-
apine daily for at least 2 weeks, dosuge may be incrcased to a maximum of
400 mg duily in cutpatients. Hospitalized paticnis under close supervision may
generally be given higher dosages than outpatients; dosage may be increased
cautiously up o 600 mg daily in divided doses in hospitalized patients who
have not responded adequately and do not have a history of seizures. Single
doses should nol exceed 300 mg. .

Gerialric putients should usually he given lower than :wer.J;_\c dosages.
Therapy vsually should be initiated with 50-75 mg daily in these patients and
may be inereased 1o 100150 mg daily by the end of the ficst week ol therapy,
il" 1olerated. Some geriatric padents may require further increases in dosage:
however, dosage in geriulric palients shontd not exceed 300 mg daily,

Antidepressant effects usvally occur within 2 wecks in most patients who
respond 1o amoxapine therapy and may oceur within 47 days.

Afler symploms are controlled, dosage should be gradually reduced to the
lowest level which will mainiain relief ol symploms,

Cautions

Amoxapine shares the toxic polentials of the tricyclic antidcpressants, and
the usuval precautions ol iricyclic antidepressant adminisiration:should be ob-
scrved. Paiients should be fully advised about the risks, especially suicidol
thinking and behavior (suicidality], ussoctated with tricyclic antidepressant
therapy. For o compleic discussion, sce Cavtions: Precavtions and Contrain-
dications and Cautions: Pediatric Precautions, in the Tricyelic Antidepressants
Genceral Statement 28:16.04.28.

Extrapymmidul reactions have occurred in less than 1% of palienis receiv-
ing amoxapine. In addition, tardive dyskinesia has been reported rarely in pa-
tients receiving the drug. Like anlipsychotic agents, amoxapine has been as-
sociated with neurcleplic malignant syndrome (NMS), a polenially- falal
syndrome requiring immediaic discontinuance of the drup and intensive symp-
tomatic treatment. For additienal inlormation on NMS, sce Extrapyramidal
Reactions in Cantions: Nervous Sy'ilf.‘m ElTects, in Lhe Phcnolhuzmes General
Statement 28:16.08.24.

® Pediatric Precautions  Salety and efficacy of amoxapine for the trem-
ment ol depression in children younger than 16 yeuars of age have not been
established.

The US Food and Drug Administration (FDA) has determined that anti-
depressants increase the risk of suicidal thinking and behavior {suicidality) in
children and adolescenis with major depressive disorder and other psychiatric
disorders. However, FDA also stutes Lthat depression and ceniain other psychi-
utric diserders are themselves associated with an increused risk of suicide.
Anyonc considering the-use of amoxapine in a child or odelescent [or any
clinical use must therefore balanee 1he potential risk-of therapy with the clinical
need. (See Cavtions: Precautions and Contraindications and Cautions: Pediatric
Precautions, in the Tricyclic Antidepressorus General Statement 28:16.04.28.)

Pharmacokinetics

W Absorplion  Amoxapine is ripidly and almost completely absorbed
from the Gl tract. Peak plasma concentrations of amoxapine occur within [-2
hours after a single oral dose.
® Distribution  In rais, amoxapine is widely distributed Lhroughout body
tissues, with highest concentrations distributed into lungs. spleen. kidneys,
hean, and bruin and lower concentrations distributed inlo testes and muscle.
Amoxapine is approximalely 90% bound 1o plasma proteins.
Amoxapine and B-hydroxyamoxapine have been detected in human milk
in concentrotions of approximutely one-ffth and one-third those of muternal
steady-state serum, cencentrations, respectively.

® Elimination The plasma hall-life of umnoxapine is approximately 8
hours, Amoxopine is mefabolized in the liver principally 10 8-hydroxyomox-
apine and, 1o a lesser extent, W T-hydroxyamoxapine; both metabolites are
pharmacologically active and bave hall-lives of 30 hours and 6.5 hours, re-
speclively.

Appreximately 60695 of u dose of amoxapine is excreted in urine within

28:16.04.28

6 days pnncnpally as conjugated metabolites; npproximutely 7-18% of the drug
is excreled in feces pr]nmpa]ly as uneonjugaled melabolites. Less than 5% of
amoxapine is excreled in utine as unchanged drug.

Chemistry and Stability

m Chemistry  Amoxapine, a iricyelic dibenzoxazepine derivative, is the
desmethyl analog of loxapine. Amoxapine differs smucturally from the diben-
zazepine, dibenzocycloheptene, und dibenzoxepin tricyclic antidepressants in
that it has both a nitrogen and an oxygen atom in its 7-membered ring und a
piperaziny] ring ratber than a propylamino chain allaehed (o 1he center ring.
Amoxapine occurs as a white to pale yellow, crystalline powder and s slightly
soluble in watcr and in alcohol. The drug has an apparent pK of 7.6,

m Stability  Amoxapine tablets should be scored in tight comainers at 15—
30°C.

For further information on chemistry, pharmacology, pharmacuki-
nel:cs, uses, cautions, oeute toxicity, drug interactions, and dosage and
administralion of omoxapine, see the Tricyclic Antdepressants General
Statement 28:16.04.28.

Preparations

Excipients in commercinlly available drug preparations may have clinically
impartant effects in some individuals; consult specific product labeling for details.
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Clomipramine Hydrochloride Chlorimipraming
Hydrochloride, Chloroimipramine Hydrochloride, CMI

| Clomipramine, adibenzazepine-derivative tricyclic antidepressant, is the 3-
chloro analoy of imipramine.

Uses

B Ohbsessive-Compulsive, Disorder  Clomipramine is used in the
reatment of obsessive-compulsive disorder when obsessions or compulsions
cause marked distress, are time-consuming {lake longer than | hour daily), or
imerfere substantially with the patient’s nermal routine, occupationill or aca-
demic functioning, or usval social activities or relationships. Obsessions ane
recurrent and persisient thoughts. impulses, or images that, a1 some time during
the dislurbance, are experienced as intrusive and inappropriate (i.c.. “ego dys-
tonic™) und thai cause marked anxiety or distress but thit are not simply ex-
eessive worrics about real-life preblems. Compulsions are repetitive behaviors
(¢.g.. hand washing, ordering, checking) or mental acts (c.g., praying, counting,
repealing words silently) performed in responsc 1o an cbsession or accerding
lo rules that must be applied rigidly (e.g., in a slereotyped lashion). Allhough
the behaviors or acls are aimed al prcvcnung or reducing disiress or preventing
some dreaded event or situation; they cither ure not connecied in a realistic
manner with what they -are designed to neutralize or prevent.or are clearly
cxcessive. Atsome time during the course of the disturbunce, the paticnt, if an
adult, rccognizes that the obsessions or compulsions are ¢xcessive or unrea-
sanable; children may not make such recognition.

The efficacy of clomipramine for the management of obsessive-compulsive
disorder has been established in several multicenter,.plucebo-controlled, par-
allei-group siudies, including 2 studies of 10 weeks™ duration in adults and one
study of § weeks” durniion in children and adolescents 10-17 ycars of age. In
these clinical studics, elomipramine was moere effective than placebo in reduc-
ing the severily of obsessive-eompulsive manifestations in putients with mod-
crate 10 severe obsessive-compulsive disorder. The drug produced substomial
improvemcenl in scores on both the Yale-Brown Obsessive-Compulsive Scale
(YBOCS) and the National Institute of Mental Health (NIMH) Clinical Global
Obsessive-Compulsive Scale (NIMH-OC), while the responsc wilh placebo
was clinically insignificant. Scores on the YBOCS decrensed by un average of
approximalely 10 from boseline values of 26-28, represenling an average im-
provemnent of 35—42% in adults and 375 in chitdren and adolescents treated
with clomipramine. Scores on the NIMH-OC wece reduced by an average of
3.5 units from o mecan baseline of 10} in ndults, children, and adolescents trealed
wilh clomipramine, which represents an improvement in ohsessive-compulsive
disorder from severe nl bascling 10 subclinieal afier ireaiment with the drug.
The maximum dosuge of clomiprumine hydrochloride wus 250 mg daily for
most adudls and 3 mp/kge (up to 200 mg) daily for children and adolescents.

Although absessive-compulsive inanifesiations ofien persist 1o some extent
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in patients who respond to clemipramine, responders generally find it easier to
resist the manifestations and spend less lime engaged in the associated behav-
ior. Data from a retrespective analysis suggest that clomipramine may be more
effective in paliens who developed obsessive-computsive disorder during mid-
dle age (33-62 vears of age) than in those in whom onset occurred during early
adulthood (16-23 years old). independent of the length of iliness.

Therapeulic response to clomipramine in patients wilth obsessive-compul-
sive disorder generally ts evident within 2-6 weeks but may nol be maximal
until 3—4 months afier beginning therapy widi the drug. Thus, it is essentinl
thut patients receive an adequale (rial of clomipramine at a therapeutic dosage
in order 10 determine elficacy.

Many elinicians consider elomipramine or a serotonin-reuptake inhibitor
(e.g., Auoxetine, Auvoxamine) to be the drugs of choice in obsessive-compul-
sive disorder. In addition, behavior therapy often is recommended in patients
with ohsessive-compulsive disorder even when pharmacologic therapy alone
has been panially effective,

Resulis from comparalive studies fo date sugges! that clomipramine is more
cffective than other Lricyelic antidepressams (e.g., amitriptytine, desipramine,
imipramine, nortriptyline) and as or more effective than selective ‘scrotonin-
reuptake inhibitors {e.g., fluoxetine, luvoxamine) in the management of ob-
sessive-compulsive disorder. In o pocled analysis of separate shori-term (10—
| 3 weeks) studies comparing clomipramine, [luoxetine, luvoxamine, or serir-
line with plucebo, clomiprumine was calculated as being more effective (as
determined by measures on the YBOC seale) than selective serotonin-reopiake
inhibitors. alihough all drugs were superior to plaeebe. Like clomipramine,
selective serotontn-reuptuke inhibilors reduee but do not completely eliminate
ubsessions and compulsions. The deeision whether 1o initiate therapy with clo-
mipramine or a selective serolonin-reuplake inhibitor ofien is made bused on
the ndverse effect profile of these drugs, For example, some clinicians prefer
clomipramine in patiers who may nol tolerate the adverse effect prolile of
seleclive serolonin-reuptoke inhibitors (nausea, headuche, overstimulation,
sleep disturbances) while selective serotonin-reupiake inhibitors may be useful
alternatives in patients unable to tolerae the udverse effects (anticholinergic
cltects. cardiovascular eflects, sedation) associated with clomipramine therupy.
Consideration of individual patient eharacteristics (ape. concusrent medical
conditions), the pharmacokinelics of the drug, potential drug interactions, and
cost of therapy may also influence clinicians when selecling between clomip-
ramine und selective scrolonin-reuptake inhibilors as first-line therapy in pa-
tients with obsessive-compulsive disorder. Although not clearly established, it
hns been suggested that the mechantsm of action of clomtpramine and other
drugs (Nuosetine, luvoxamine) used in the management of obsessive-compul-
sive disorder may be related Lo their serolonergic activity. Clomipramine also
has been effective when wsed in combination with elonidine in several patients
with obsessive-compulsive disorder; however, additional experience is needed
to conlirm the safety and efficacy of this combination.

The manufaciurers state that the efficacy of clomipramine for long-term
usc (i.e., longer than 10 weeks) in the rremment of obsessive-compulsive dis-
order has not been established in placebo-controlled siudies. Afer 36" weeks
of trentment with clomipramine, improvement compared with placebo was ob-
served on meusures of rituuls, mood, and social adjustment, although such
effects were mere substantial after |8 weeks of treaiment. At follow-up 22
weeks after reatment ended, clomipramine differed from placebo on one mea-
sure of ritnals. Clomipramine was not distinguishable from placebo in efficacy
w follow-up & years after the conclusion of treatment. The combination of
clomipramine ar placebo with the same behavioral therapy resulted in greater
improvement with clemipramine on measures of rituals, mood, and sacial ad-
justment at 8 weeks of (reaiment, bui thereafter through the last 15 weeks of
treatment and at follow-up through 52 weeks, clomipramine was indistinguish-
able from placebo. However, ¢clomiprumine has been used in some palients for
prolenged periods te.g.. up 1o 1 year) without apparent loss of clinical effect.
I clomipramine is-used for ¢xtended periods, dosage should be adjusied so
that palienis are maintained on the lowest cflectiverdosage, und the need for
continued therapy with the drug should be reassessed periodically.

Discontinuance of clomipramine frequently results in a propressive recur-
rence ol symploms in patients with obsessive-compulsive disorder, and there-
fore long-1crm continued therapy with the drug may be advisable on an indi-
vidual basis. In a study conducted under double-blind conditions, most putients
wilh obscssive-compulsive disorder who had improved clinically following 5-
27 months of clomipramine therapy cxperienced profound worsening of man-
ifestanions after discontinuance of the drug. This worsening sturied a1 4 weeks
and continued for the rest of the T-weck placcbo period and appeared 10 be
unrelated 10 the duralion of clomipramine therapy or to the 1ype of obsessive-
compuisive manifestations originally presen. However, readministration of
clomipramine resulted in clinical improvement similar to that obtained prior (o
diseontinuance of the drug.

Disorders with an Qbsessive-Compulsive Companen!  Depres-
sive episodes may be associated with obsessive-compulsive disorder. Clomip-
ramine and selective serolonin-reuptake inhibitors are effective antidepressants
when obsessive manifestations accompany an episode of major depression.
However, the antivbsessional effectiveness of clomipramine does not appear
10 depend on the presence of depression.

Clomipramine slso may reduce obsessive-compulsive manifesiations in
some patients with schizophrenio and such accompanying manifestarions,
However, exacerbation of psychosis has been reporied in some patients treated
with elomipramine. Therefore, the possibility of exacerbating psychosis should
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be considered in patienls with ubsessive-compulsive manifestations and schizo-
phsenia, and such patients receiving clomipramine should be ohserved closely
for early signs of worsening psyehosis,

There is a high incidence of obsessive-compulsive disorder in patients with
Touretie's disorder (Gilles de la Touretle's syndrome), and clomipramine can
reduce obsessive-compulsive manifesiations associnled wirh Tourette’s and
suppress associaled motor and vocal tics. However, in at least one controlled
study, clomipramine did not differ [rum placcho in the number of tics obscrved
during 4 weeks of trealment.

Obsessive thoughis were decreased with the combination of clomipramine
and lithium carbonate in a Himited number of patients who had obsessive man-
ifestations that previously fuiled to respond to clomipramine dierapy alone.
However, in a study of patients with obsessive-compulsive disorder ireated
with clomipramine for at least 6 months and who were partia) responders Lo
the drug. the additien of lithium carbonate for 4 weeks did nol result in im-
provement in.scores on 1he YBOCS,

B Panic Disorder  Clomipramine has been used elfectively for the Ireat-
ment of panic disordert with or without agoraphobiat. In at uncontrelled
study, clomipramine reduced botl the weekly frequency and severity of panic
attacks when given in an averuge dosage of 45 mg duily (range: 6.23-73 mg
daily). In many patients, complete or nearly coemplete reliel from panie attacks
was reporied during therapy. The number of days that panic atucks oceurred
was less with clomiprumine (mean dosage of 83 mg daily) than with placebo
afier 8 weeks of treatment in onc study. Therapeuiic response generally is seen
within about 1-3 weeks but may 1ake up o 6 weeks. Although clomipramine
therapy generally is well 10lerated, o transient increase in the number and in-
lensity of panic auacks may occur during initial therapy with the drug. (See
Dosage und Administration: Dosage.) Clomipramine (mean dosage of 109 mg
daily; range: 25-200 mg daily) wus af least as effective us imiprumine (meun
dosage of 109 mg daily; range: 25-200 mg duily) in patienis with panic disorder
and had a faster onsel of aclion in reducing panic atiacks and improving phobic
avoidance and associuted anxiety.

Clomipramine gencrally'is equally effective in patients with panic disorder
with or withow agoraphobia. In a limited number of patients whose panic
disorder with agoraphebia did net respend 10 exposure-bosed behavioral treat-
ment, measures of fear (i.e., fear of bodily incupucilulion, fear of losing eon-
wrol). stute und imir anxiely, depression, severity of condition, and avoidance
of scparation siluations mdicoled improvement compared with placebo ufter
receiving clomipramine for abour 5 wecks (3 weeks at the maximum dosuge
of 150 mg daily). Despite such improvement, 1he efficacy of clotnipramine in
the weatment of such patients was uncertain. A clinical response. as indicated
by improvemenl by at least 50% on ossessment of avoidance of separation
situations with the Phobic Avoidance Raling Seale, was produced by elomip-
raming in 295% of the palicnts, while such response was observed widh behav-
toral treatmens in 47% of the patients.

Preliminary resubts from an uncontrolled study suppgest 1that clomipramine
is effeclive in patients with punic disorder or agoraphobia with panic antacks
who have concurrent milral valve prolapse.

Although it has been.supgested thut the mechanism-of action of clomip-
ramine in patients with panic disorder may be related to-the drug’s serolonergic
activily. the absence of clear superiorily eompared with less selective antide-
pressonls (€.g., desipramine) suggests that this may nol be the case.

For further information on treatment of panic disorder, see Uses: Panic
Disorder, in the Tricyclic Antidepressunts General Statement 28:16.04.28.

m Major Depressive Disorder Clomipramine has been used effec-
tively in the trewiment of major depressive disordert. Clinical siudies have
shown that the antidepressant ¢lfeel of clomipramine exceeds that of placeho
and is comparable to that of usual dosapes of. other tricyclic antidepressants
(e.p.. nmitriptyline, doxepin, imipramine} or selective serotonin-reuptake in-
hibilors (e.g., fluoxetine, paroxeline), Several {e.p.,.4—6) weeks muy be required
for optimal antidepressant effeet ol a given clomipramine dosage. Despile coin-
parable efficacy, ie adverse effect profile {e.p., anticholinergic effecty) of clo-
mipramine may limit its usefulness relative 1o other antidepressants, and anti-
depressant therapy should be individuilized based on:patient .response and
tolerance, Clomipramine appeiurs to olfer no substantial advuniage over other
iricyclic antidepressants lor the management of typical depression in dic ab-
sence of obsessive-compulsive manifestalions and may be more poorly 1oler-
aled, panicularly compared with tricyclics exhibiling only mild 10 moderme
antichulinergic effects. Although some clinicians huve preferred clomipramine
1o cther tricyclic antidepress:imis for niypical depression (e.g., because ol clo-
miprumine's dopaminergic activity), other agents {c.g., selective scrotonin-
reuptake inhibitors-such as fluoxetine) generally have replaced this preferénce
for clomipramine in such depression.

For further information on treatment of major depressive disorder and con-
siderations in choosing the most uppropriate’ antidepressant for a panicular
patiend, ineluding considerations related 1o patient tolerance, patient age, and
cardiovascular, sedative, and suicidal risks, see Considerations in Choosing
Antilepressanis under Uses: Major Depressive Disorder, in the Tricvclic An-
tidepressants General Siatemeni 28:16.04.28.

m Chronic-Pain  Like other tricyclic anlidepressants, clomipramine has
been used for the trealment of chrenic paint, including central pain, idiopathic
poin disorder, tension headache. diabexic peripheral newropathy, and pain of
cther neuropathic origin (e.g., cancer puin}. Antidepressants have heen used
alone or os adjuncts to conventional nnalgesics in the manwgement of such
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pain. In patients with central .pain (e.g.. phantom. or stump pain; post-herpelic
neuralgin, deafferentation puin secondary 10 posttraumatic, nerve lesions), re-
duction in.pain intensity, as indicated by scores on a visual analog scale for
pain, was greater during treatment with clomipramine for 3 wecks than with
placebo.. Trentmenl of idiopathic pain disorder with clomipramine {meun. dos-
age ol 97 mg daily) for 6 weeks resulied in improvement, as indicated by the
physicians” global assessment. in 63% of patienis. The patients’ scores on vi-
sual analog scales that included assessment of pain also were improved, In
pitticnts with tension headache, a greater decrease in headache pain, as indi-
cited by scores on a visual analog scale, occurred with clomipramine admin-
istered lor 6 weeks than with placeho. Treatment of diabetic peripheral neu-
ropathy with clomiprainine for 2 weeks resuited in a greater decrease compared
with placebo in the severity of symptoms overall, as evaluinted by o physician
through vse of u scale that quantified pain, paresthesia, dyesthesia, numbness,
nightly deterioration, and sleep disturbances.

m Cataplexy and Associafed Narcolepsy = Clomipramine has been
used for:the symptomatic munagemeni of entaplexyt in a limited number of
patienis wilh cataplexy und associaled narcelepsy. Cataplexy attacks and stcep
parulysis resolved or were reduced in-frequency during clomipramine-therapy
(25-200 mg daily); however, the drug did not consistemly improve sleep al-
tucks. Although the precise mechanism of ¢lomipramine’s anticataplectic ac-
tion is nol known, il has.been supgesied thar its serotonergic and REM-sup-
pressing aclivily mnay he involved. :

B Autistic Disorder  Clomipramine hus been eflective in a limited nuin-
ber of patients with aulistic disordert. in a double-blind study, clomipromine
therapy (mean dosage: 152 mg dmly) wils supcrmr Lo both desipramine and
placebo in improving stundardized rinings of aulisiic manifestations, in¢luding
repetitivé and obsessive- cnmpulwlve behaviors and hy]:ucmulvuy in a limited
number ol pediatric outpatients aged 6—[8 years with autistic disorder. How-
ever, in an open study involving younger inpatients aged 3-9 years with autistic
dixerder but with relatively low intellectua! functioning and without prominent
obsessive-compulsive manifestations, clomipramine was not found 1o be ef-
fective and was commonly associated with adverse effects, including acute
urinary retention.

® Trichotillomania  Clomiprumine has been used in a limited number
of patients with wichotillomaniat (an urge 10 pull out one’s hair). In one double-
blind, crossover study, clomipramine (mean dosage of 181 mg daily: range:
100250 mg daily) was shown te be more effective than desipramine {mean
dosuge of. 173 mg,daily; runge: 150-200 mg daity} in the short-lern munage-
ment ol irichotiltomania, However. relupse has heen reported in some patienls
receiving long-term treatment with elomipramine.

@ Onychophagia  Clomipramine has been used in a limited number of
mitients 'with severe onychophagint (nail biting) and no history ol obsessive-
compulsive disorder. In one sfudy, the severily of nail biling decreased in po-
tients ireated with clomiprumine hydrochloride 25-200 mg daily for 5 weeks.
However. the relatively high'dropout rate secondary to adverse effects and drug
intolerance suggests lhal elomipraming should not be considered as first-line
therupy in most patients with onychophagia.

® Stuttering  Clomipruamine has been used in a limited number of patients
with stutteringt. Following 5 weeks of therupy (mean dumtge 147 mg daily),
clomipramine improved the severity of sluttering, prcov.cup.mun with thoughts
about 5lulh.rm;__ omounl of enerey ,Spenl resisting stuticring, and expeciancy
of stuttering. Additional study of the efficacy ol clomipramine in the maoage-
ment of smering js necessary.

m Eating Disorders  Clomipramine has been used in a limited number
ol patients wilh anercxiu nervosat. In a placebo-controlled study, clomipramine
therupy was nssociated with increased appetite, hunger, and ealorie consump-
tion during initial therapy: iowever, ihe drug was not assoetated with improved
eating- behavior ufter 8 weeks of therapy or greater weight gain: In addition,
bady wetght did net differ between-the elomipramine and placebo groups at 1-
year Tollow-up and o meusure of outcome bosed on nusAtional stkus. sexual
adjustmery, socioeconomie adjusiment, and mental state did not differ between
the 2 groups at 4-year follow-up. Few controlled studies en the pharmaeother=
apy for anorexia nervesa have been published, and results with most-drugs
have been unimpressive, Because malnourished depressed patiems may be par-
ticularly susceptible 1o the adverse cardiovascular effeels or other severe iox-
icities {ineluding death) of tricyclic antidepressants, the American Psyehiatrie
Association (APA) states thal tricyelic antidepressants should be avoided in
underweighl individuals and in those exhibiting suicidal idestion. For furthér
infermation on use of antidepressants in-the‘trentment of caling disorders see
Uses: Euting Disorders, in Fleoxetine Hydrochloride 28:16.04.20.

B Premature Ejaculation  Clomipramine hus been used with some suc-
vess in the trealment of premaluru LJucuIalmn'l' In 2 controlled study, mean
ejaculatory latency wis prolonged in putients receiving 25 or 50 mg of the drug
daily. Sexual and relationship satisfaction also was impraved. A trial with drug
therapy may be particularly useful in patients whe fail or refuse hehavioral or
psychotherapeulic treatinenl or when partners are unwilling Lo cooperaie with
such therapy. ]

B Premenstrual Syndrome  Clomipramine has been used in the man-
apgement of premenstrual syndromet, [n a limited number of women: with se-
vere premenstrual immitability and/or depressed!'mood, clomiprumine given ei-
ther continuously or intermittently (i.c., premenstrual administration) during 3

28:16.04.28
menstrunl cycles al a dosage:ol 25-75 mg daily was more eflcclive than placebo
in reducing premenstrual irritability and depressed mood. However, pretimi-
nary dala suggest that pittients with premenstrual sy ndrome may be porticularly
sensilive 10 the adverse effects associated with the drug.

Dosage and Administration

B Administration Clomipramine hydrochloride is administered omlly.
The drug alse has been administered IMY or [V, but a parenteral dosage form
is nol comnmercially availahle in the US.

During initial therapy when the dosage is being tilrated, the munulaciurers
recommend that clomipramine he piven in divided doses with meals 10 lessen
adverse GI elTects. After dosage titration, the totul daily dosc may be given
once daily ur hediime. lo, minimize adverse elfects such as sedation during
waking hours and enhance patient compliance.

B Dosage  Dosage of clomipramine hydrochloride is expressed in lems
af the hydrochloride.,

Becnusce there is wide interindividual variation in dosage and dosage may
differ in vurious disense stales, the dosage of elomipramine hydrochloride must
be individualized carefully.

Patients receiving clomiprumine should be monitored for possible wors-
ening of depression, suicidality, or unusual changes in behavior, especially-at
the heginning of therapy or during pcriods ofdos.Jge deus[mcnl {See Cautions:
Precaiiions and Contraindications.)

Obsessive-Compiilsive Disorder  For the management of ohsessive-
compulsive disorder in adults, children, or adolescenis, the recommended initial
dosage of clomipramine hydrochloride is 25 mp daily. During the first 2 weeks
ol therapy, domge should be'inéreased gradually as lolerated 10 approximately
100 mg daily in adults. In children and adolescents, dosage should be increased
grudually, as tolerated, during the first 2 weeks of therapy up 10 a maximum
of 3 mg/ke or 100 my daily, whichever is lower. This initial period of titration
is intended to minimize adversc effecis by permitting tolerauce 1o develop or
allowing the paient timne 10 adapt if tolerance does nol develop.

Buring the next severul weeks, the dosage of clomipramine hydrochloride
may he increased gradually up 1o a maximum of 250 mg daily in adults ind 3
mg/kg or 200 my daily (whichever is lower) in children and adolescents. Daily
clomipramine hydrochloride dosages exceeding 250 my in adulis or 3 mg/kg
tup o 2{K) tmg) in chikiren and adolescents should be avoided because of the
increased risk of seizures (see Cautions: Nervous System Effects).

Because of the long elimination haff-lives of both ¢lomipramine and its
active metaholile, desmethylclomipramine, clinic'nn:. should ke into consid-
eration that sicady-siale plasmu concentrations may not be achieved for 2-3
weeks or even loriger. Thetefore, the manufﬂdlurcra state that it may be appro-
priate’ 10 wail 2-3"weeks between any ' further dosagc adjustments .Jl'tLr the
tnitial ‘dosage tifration pericd.”

Although the optimuin duralion of clomipramine therapy has not heen es-
tablished, obscssive-compulsive disorder’is a chronic condition and it seems
reasonable o consider continuation of lhk.mpy in responding p:l(u.nh Although
the manufucturers 'stale thar theeflicacy of clomiprumine when gwen for pe-
riods exceeding 10 weeks has not been established systematically in controlled
studies, the drug has been given under double-blind eonditions for up 10 | year
without' loss of clinical efficacy. Pending further accumulation of data, some
clinicians recotmmend that elomipramine therapy he continucd for at least |8
months in patients with obsessive-compulsive disorder before attemipting to
discontinue therapy. However. 1he dosage should be adjusted during mainte-
nunce therapy so thal patients are maintained on the minimum cftective dosage
and patients should be reassessed periodically to determine the nced for con-
tinued «herupy.

Clomtpramine should nol be used coneomitantly with MAQO inhibitors and
it is recommended that at Jeast 2 weeks efapse between discontinuanee of ther-
apy with 0. MAO inhibitor und initintion of clomipramine therapy and vice
versa. A similar intervil is recommended belween disconlinuance of therapy
with a seleclive serotonin-reupiake inhibitor {c.g., citaloprum, escitulopram,
fluvoxumine, paroxctine, sertraline} and initintion of therapy with a tricyclie
antidepressant agent such as clomipramine and vice versa. However, because
fluoxetine und its active metabolite have a long half-lifc, ut least 5 wecks should
clapse belween discontinuance of fluoxeline therapy and mnmuon of clomip-
ramine therapy,

Abmpt discontinuance of clomipramine therapy should be avoided since a
variety of withdrawal sympioms have been reported. (See Caulions: Nervous
System Effects andalso see Chronic Toxicily.) In addilion. palients may ex-
perience’ a- worsening ‘of psychiatric sigtus when the drog is discontinued
abruptly. Thereforce,. it is recommended that-desege be tapered gradually (e.g..
over a period. of approximately 2 weeks) and the patient. monitored carefully
when elomiprumine Lherapy is discontinued.

Panic Disorder  For the munogement of panic' disordert wilh or with-
out agoraphobiat®, elomipramine hydrochleride ustiatly has been effective in
dosuges runging from 12.5<150:mg (maximum: 200 mg) daily. Most' patiems
wilh panic attacks respend 1o°a clomipramine hydrochloride dosage of léss than
50-mg daily: however; patients with ugoraphabia may require a higher dosage.
Becuuse clomipramine may worsen anxiely symptoms during initial theropy.
some cliniciuns recommend that patients be started on a low dosage initially,
and then Lhe dosage can be increased gradually until therapéutic response or
bothersome adverse cffects eceur.
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Other Uses  For the manogemen! of major-depressive disbrdert or
chronic paint, clomipramine hydrochloride is generally given in dosages rang-
ing from 1G0-250 mg daily.

For 1he management of cataplexy and nssociated narcolepsyt, clomipra-
ming hydrochloride has been given in dosapes ranging {rom 25-200 mg daily.

m Dosage in Geriatric Patients  The manufacturers and some clini-
cians recommend selecting an initial clomipramine dosage at the lower end of
the recommended range since decreased hepatic, renal, er cardiac function and
concomitant illness and medications are more.frequent in gerialric palients.

Cautions

Clomipramine shares the loxic potentials of the wricyclic anlidepressants,
and the usual precautions of tricyclic antidepressant administration should be
observed. (See Cautions in the Tricyclic Anlidepressunts General Statement
28:16.04.28)

Common adverse effects of clomipramine are extensions of iis pharmaco-
logic activity, principally anticholmergic effects; ndverse effects secondary 1o
antihistaminic and a-adrenergic.activity also may occur. Like oher tricyclics,
adverse clfects of clomipramine could affect comptliance and result in dosuge
reduction; however, the possibility that such reductions ceuld affect responsc
should be considered.

In controlled studies, the most common adverse effects occurfing more
frequently in patients recciving clomipramine than.in those receiving placebo
included GI effects such as dry moush, constipation, nausea, dyspepsia, uro-
rexiu, and increased appetile; nervous system effecls such as somnolence,
tremor, dizziness, nervousness, [atigue, and myoclonus; genitourinary effects
such as changed libide, ejoculatory failure, impotence, and micturition disorder;
:.wc.nmg, weight gain; and visual changes, Approximately 20% of the 3616
patienis whe panicipated in US premarkeling clinical irials for obsessive-com-
pulsive or ather diserders. discontinued clomipramine therapy because of an
adverse effect. Ahout one-half of those whe discontinued 1herapy (9% of the
total) experienced multiple adverse effects, none of which could be classified
as the principal reason. However, in the cases in which a principal reason for
discontinuing 1herapy could be identificd, most of 1he patients did so beruuse
ol nervous system effects (5 ASt), mainly somnolence, and GI effects (1.3%),
mainly nauses and vemiring,

The incidences of adverse effects reported by the manufucturers to have
vceurred in at Jesst 157 of clomipramine-lrealed patients were obtained from
pooled data from placebo-controlled clinical trials invelving 322 adults and 46
children or adelescents who received clomipramine for the treatment ol obses-
sive-compulsive disorder. However, clinicians prescribing clomipramine
should he aware that these figures cannol be used to predict the incidence of
adverse effects during usual medicul practice, in which patient characleristics
and olher faclors differ from those that prevailed during these trials. Similacly,
the cited incidences cannot be compared with the incidences obtained from
other {rals involving different treauments, uses, and investigators. However,
the incidences from these 1rials provide the chinician with o busis for estimaling
the relative contribution of both drug and nondrug factors to the incidence of
adverse effects in the populations siudied. Various other adverse effects have
been reporicd in 3525 out ol approximately 3600 individuals who received
muitiple doses of clomipramine for obsessive-compulsive or other disorders
during premarketing trials in the US; however, these adverse effects have not
hecn delinitely atributed 1o the drug,

Some evidence suggesis that patients with depression may tolerate clomip-
ramise relative 1o placebe more poorly than those will obsessive-compulsive
disorder.

®m Nervous System Effects  Seizures  Scizure is the most clinically
important risk asseciated with clomipramine (terapy. However, seizure re-
mains o relatively uncommon adverse effect of clomipromine therupy. The
cunmulative incidunee of seizures in patients trealed with clomipramine' hydro-
chloride dosages of up 10 300 mg daily was 0.64, 1.12, and:1.45% wt 90, 180,
and 365 days, respectively. The cumulutive rates eorrect the crude incidence
of 0.7%6 (25 of 3519 patienis) for the variable duraticn of exposure 1o clemip-
rumine in clinical trials, Seizures ulso have been asseciated with ﬂbrupl with-
drawal of the drug.

Dosc sppeurs to be a predictor of the development of seizures. However,
the influence of dose is confounded by the duretion of exposure fo-the-drug,
making independent assessment of the effect of either facior alone difficult.
Scizures occurred in aboul 0.5, or 2% of palients who received o maximum
duily dose of 250 mg or higher than 2530' mg, respeclively, of theidrug. The
ability to prediet scizures with daily doses exceeding 250 mg is limited because
plasma concentrtions achieved during clomipromine therupy may be dose de-
pendent and -vary considernbly among individuals administered: the same dos-
age.

Rare reports of fatalities in association with elomipramine-associated sei-
zures have been repented in foreign postmarketing surveillance, but not in US
clinical 1rials. In some of these cases, clomipramine had been adminisiered
with other. epileplogenic agents, while in other cases the, paticnts had possible
predisposing medical conditions. Thus, a causal relulionship between clomip-
ramine therapy and these [utalities has not been established. (See Cautions:
Precautions and Conlraindications,)

Withdrawal Effects  Withdruwal syndrome hus been reported rarely
in patients recciving clomipramine. In o limited number of putiems. abrupt
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discoentinuance of ‘clomipramine resulled in a variety of withdrawal manifes-
tations, including dizziness, nausen; vomiling, headache, malaise, sleep distur-
bance, hyperthermia, sweating, and irritubility. Abrupt discontinuance of the
drug also reporiedly has resulled in seizures. In addition, some patiens have
experienced a worsening of psychiitric staws when the drug was discontinued
abrupily. Therefore, abrupt discontiniance of clomipramine therapy should be
aveided, (See Cautions: Precautions and Contraindications.)

Serotonin Syndrome  The manifeslation of u group of adverse effects
{e.g.. tremor, myoclonus, diaphoresis. shivering, restlessness, fever, memal
stalus changes, diarrhen) that resembles the serotonin syndrome observed in
animals has been reported with clomipramine mongtherapy. In an open study
in which patients received clomipramine 150 mg daily for about 4 weeks for
the treatment of depression, tremor of the tongue and myoclonus occurred most
commonly (42 and 365 of patients, respectively), Tremor of the ongue or
fingers and myoclonus werc accompanied by diaphoresis and shivering in over
a quarter of the patients. In most cuses, these manifesiations were transient and
resolved despite continued therapy. More severe and sometimes faral reactions
resembling the serolonin syndrome have been reported when clomipramine has
been given concurrently with other serotonergic agents such as MAQO inhibi-
tors, fluoxetine. lithium, or alprazolam. (See Drug Interactions.)

Other Nervous System Effects:  In controlled trials, somnolence, diz-
ziness, or tremor was each teponed in‘abour 54% of adults and in about 46,
41, or 33%, respectively, ol children and adolescents reeeiving clomipramine.
Headache occurred in about 52% of adults and 28% of children and adolescents
receiving clomipramine. Fatigue occurred in about 39% of adulis and 35% of
children and adelescents receiving the drug. Insemnia occurred in about 2355
of adults and 115 of children and adolescents and nervousness occurred in
about 18% of adulls and 4% of children and adolescents treated with clomip-
ramine.

. Myoclonus occorred in about 13%. of adulis and 2% of children and ade-
lescents receiving.clomipramine. Motor hyperactivity that included jerking of
the arms and legs durml, nocturmal alecp also has been reported. Memory im-
pairment oceurred in about 9 or 7% of adulls or ehildren and adolescents,
respeclively, receiving clomipramine, Paresthesia and anxiety euch occurred in
ubout 9 or 2% of adulis or children and adolescents, respectively, receiving the
drug. Twitching occurred in about 7 or 4% of adulis or children and adples-
cents, respectively, receiving clomipramine, Impnm:d concentration and de-
pression each oecuired in about 5% of adults receiving clomipramine, Sleep
disorder occuired in about 4 or 9% of adults or children and adolescents, re-
spectively, trented with the drug. Disturhance of sleep by fright that was ac-
companied by'myoclonus also has been reperted in association with clomip-
ramine therapy. Hypertoniu occurred in abour 4 or 2% of adults or children
and adolescents, respcmivcly. n:ceiving the drug.

Confusion occurred in ubonl 3 or 2% of adults or children and adolescents,
respectively, receiving clomipramine. Psychosomuuc disorder, speech disor-
der, dream abnormalities, agitation, or. migraine eccurred in about 3% of ndulls
rresied with the drug. Depersonalization or irrtability occurred in abow 2% of
both .adulls and children or adelescents receiving clomipramine. Emotional
.1bi|ily occurred in abuout 2% of adulls. and aggressive reaction occurred in
about 2% of chiklren and adolescents treated with the drug. Paresis and asthenia
cach oceurred in ubuul. 24 of children and adolescents and panic reaction
occurred in about [ or 2% of adulls or children and adolescents, respectively,
receiving clumipraming.

Durmg prcm-lrl\eunl, clinical rials in palium wilh affective disorder, hy-
pOl'l'hlIIlﬂ. or mania was prucnpua(ed infrequently in patients receiving clomip-
rimine therapy. Activation of mania or hypomania also has been reported in
patients treated with other tricyclic antidepressants.

More than 30 cases of hyperthermia with clemipramine have been reported
by foreipn postmarketing surveillance systems, -Most of these cases occurred
in patients Tecciving clomipramine in combination-with other drugs le.g., an-
lipsychatic agents). When clomipramine and an antipsychotic agent were used
concomitantly, the cases sometimes were considered (o be exumples of neu-
roleptic malignant syndrome (NMS).

Abnormal thinkmg and ventigo cach pccurred in 155 or more of paients
receiving clomipramine; however, a causal relationship 1o the drug has nol been
established.

Dyskinesia occurred-in less.than 15 of patients recejving clomipramine,
ulthough a causal relationship (o the drug has not been established, Persistent
wrdive dyskinesia hus been reported afler initiation of clomipramine in a patient
who was alrendy recciving dextronmphetlamine. A severe tardive dyskinesia-
like syndrame consisting of orobuccal movements, choreounthetosis of the arms
and other abnormal movemenls of the extremites, motor restlessness, and in-
coordination has been reported in nnother patient who was receiving clomip-
ramine concurrently with thiothixene, husplmne and irihexyphenidyl.

"Other adverse nervous system effecls occurring in less than 1% of clomip-
ramine-trealed patients jnclude apathy, alaxia, coma, abnormal coordination,
delirium, delusions, dysphonia, EEG abnormalities, encephaloputhy. euphoria,
exirapyramidal disorder, abnormml gait, hallucinations, hostility, hyperkinesia,
hypnagogic hallucinations, hypok:nwn, neuralgis, puranoia, phobic disorder,
phychosu sensory disturbance, somnambulism, siimulation, and tecth grind-
ing; however, a causal relationship to the drug has not been established.

Rarely reporied adverse gervous system effeets [or which a causal rela-
tionship 1o clomiprumine has nor been estublished include anticholinergic syn-
drome, aplnsia, spraxia, calalepsy, cholinergic syndrome, choreounthetosis,
hemiparesis, hyperesthesia, hyperreflexia, hypoesthesia, illusion, impaired im-

Exhibit D.3., page 4



Case 3:09-cv-00080-dibdRramthaOCUM eriicE 8réds anloteck Qa2 e rebtage Brafithis

pulse control, indecisiveness, mutism, neuropathy, nystagmus, oculogyrie cri-
sis, oculomotor nerve paralysis, schizephrenic reaction, generalized spasm, stu-
por. end toricollis. Dyslonin has been reported rarely in clomiprumine-freated
patients, aithough a causal relationship to the drug has not been established.
Acute.dystoniu that included oculogyric crisis, 1orticollis, and lead-pipe rigidity
has oecurred in a patient receiving clomiprumine, Exaeerbation-of motor tics
and development of vocal tics also have been reported in a patient receiving
the drug.

Suicida! ideation and suicide attempt have been reported in-less than 1%
of .patients receiving clomipramine.und-suicide has been reported rarely. (Sce
Cuautions: Precautions and Contraindications.)

B Cardiovascular Effects  During clinicol trials, modest orthostatic de-
vreases in blood pressure and modest tachycardin ench oceurred in about 206
of paiients reeeiving clomipramine.-ulthough‘patients frequently ‘were asymp-
tomatic. Postural hypotension occurred in about 6 or 4% of adults or ehildren
and adolescents, respectively, and tachycardia occurred in sboul 4 or 2% of
adults or children and adolescents, Tespectively, receiving clomipramine in con-
trolled clinical 1dals. Flushing ‘occurred in ‘about 8 or 7% of adults or children
and adolescents, respectively, reated with the drug'in controlled clinical trials.

Pulp![nnom occurred in about 450 of both idults and children or adolescents
receiving, clomipmmine in controlled clinical trdals. Chest pain occurred in
about 4 of 7% of adults or children and adolescenis, respectively, and syncope
oceurred in about. 2% of children and adolescents receiving.clomipramine in
convrolled clinical 1rials.

Among approximately 1400 patients who received clomipramine during
the premarkeling evaluation, ECG abnormalities were observed in about 1,5%
of the patients compared with 3.1% ol those who received an active control
and 0.7%. of Lhose receiving placebo. The most commonly .obscrved ECG
changes were ventricular premature contraclions, ST-T wave changes, and in-
traventriculur conduction abnormalities. These changes.rarely were associated
withjclinically imperant symptems; nevertheless, caution is nccessary when
treating patients with known cardiovascular, dlsease with clomipramine, and
grodual dosage tirration is recommended in such patienis.

Arrhythmia, bradycardia, cardine arrest, extrasystoles, and pallor occurred
in less than 1% of patients receiving clomipramine, although a causal relation-
ship- to-the drug hns not been established. Aneurysm, atrisl flutter, bundle-
branch block, cardiac fuilure, cerebral hemorrhage, heart block, myocardial
infarction, myocardial ischemia, peripheral ischemia, thrombophiebitis, vaso-
spasm, and ventricular tachycardia have oceurred rarely, but-these adverse ef-
fecls also have nor been atrributed definirely 10-he drug. Hypertension also has
been repened.

Generad edema, greater susceplibility to infection, malaise, and- parosmia
have been reporied in less than |5 of clomipramine-trealed patients und de-
pendenr edema has been reported rarely, although these adverse cffects have
not been attribuled definitely to the drug.

There have' been reports of fatigue and dizziness during physical excrtion
in children and adolescents. receiving ‘clomipramine. Becnuse the cardiovas-
cular effects of the drug have not been studied during such stress in this age
group, some ¢linicians state that L]omlpramme should be used with cuunon in
children and adolescents who participute in active sports,

m Gi'Effects  Adverse Gl effcets are encountered commonly during ini-
tial clomipramine therapy and in some cases can lead o early withdrawsl of
the drug. Dry mouth occurs in nboul 44 or 63% of adults or children and
adolescents, respeetively, and constipation occurs in abont 47 or 2254 of adulis
or chitdren and adolescents, r\.spLCltVEb“ receiving clomipramine.

Nausea has’been reported in abour 33 or 9% of adults or children and
adolescents, respectively, receiving Llomlpmmml. Dyspt.psm occurred in aboul
22'or 13% of adulis or children and adolescents, respectively, and diarrhea
occurred in about [3 or 7% of adulls or children and adblesu.mt. respectively,
receiving the drug. Anorexin occurred in about [2 or 225¢ of adults or children
and adolescents, respectively, receiving the drug. Abdominal pain occurred in
about 11 or 134 of udults or children and adelescents, respectively, receiving
clomipramine, Increase in appetitc occurzed in 1150 of adults wreated with the
drug. Taste perversion occurred in abowt 8 or 4% of adults or children and
adolescents, respectively, receiving clomipramine. Vomiting nccurred i in about
7% of clomlpr.umne -treated odulis, Chlldl’Cl’l, and adolescents. Flu,tuicnce has
been rcpuned in_aboul 6% of aduhs receiving the drug. GI disorder or dys-
phagia. occurred in about 2% of clumlpmmmc in::ned adults, and eruciation,
ulcerutive stomalilis, or halitesis accurred in about 26: of children and adoles-
cents, receiving the drup, Esophagilis occurred in uboul 1% of aduls receiving
clom:pmmmc

Blood in s100l, colitis, duodenitis, gastric ulcer, gastritis, Ldsuockuphageal
reflu. gingivitis, glossitis, hemorthoids, increased salivation, imitible bowel
syndrome, pl.plu, uleer, rectal hemorthage, tasee loss, and tongue ulceration
were reporied in less thun 15 of patients receiving clomipramine, but a cuusal
relationship to the druL, has not been established. Cheilitis, ehranic enteritis.
discolored feces, pastric dilatation, gingival bleeding, intestinal obstruction,
oralfpharyngeal cdema. paralytic ileus, and salivary gland enlargement have
nccurred rarely but have nol been allnbun.d ddm]lcly 10 clomipramine.

. Dermatologic and Sensnml_v Reactions  In controtied irials, in-
ereased sweating occurred in about 29 or 9% of adults or children and adoles-
eenis, respectively, receiving clomipromine: Rash occurred in nbowl 89 of
adults and 4% of children und adolescents irenied with the drug. Pruritus oc-
curred in about 6% of adulis and 2% of -children and adolescents rreceiving
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clomipramine. Dermatitis, acne, or dry skin occurred in abont 20 of clomip-
ramine-lrealed adulis. Abnermul skin odorioccurred in about 25 of children
and adolescents receiving clomipromine 1herapy. Urticaria occurred in about
L% of adults.and allergy occurred in aboul 3% of adults and 7% ol children
and adolescents treated with the drug.

Alopecia, cellulitis, cysl. eczemu, genitil pruritus, psosiasis, and rash that
was erylhemaious, maculopapular, or. pustular huve been reporied in less than
15¢ of patients receiving clomipramine, but these effeels have not. beea attrib-
uied definilely to the drug. Lupus erythematosus msh-has occurred rarely. Pho-
1osensilivily reaction or skin discoloration hus occurred in less-than 1% of
patients receiving clomiprumine, although o causal relationship (o the drug has
not been established. Pseudocyanotic (e.g.. slale-groy, blue-black, purplish)
pigmentation that affected areas of the body exposed 1o sunlight and therelore
muy have been a photosensitiyity reaction also has ovcurred with, clomipra-
mine, Chloasma has been reported rarely. Folliculnis, hypertrichosis, pilocrec-
tion, polyaneritis nodosa. seborrhen, skin hypertrophy, or skin uleerarion has
been reported rarely in patients receiving clomipramine, alihough a causal re-
lationship has not been estahfished.

B Metabolic and Electrolyte Effects In conirolled: swdies, weight
gain oceurred-in about 8% of adulis who received clemipramine therapy lo1
the treatrnent of obsessive-compulsive disorder compared with [§¢ of those
receiving placebo, In these studies, a weight goin of at least 7% of initial body
weight occurred in about 28%.of clomipramine-trealed pmicnts compared with
45 of those receiving:plucebo. In.several patients, weight pain exceeded 25%
of the initial body weight. Conversely, weiph! losses of ur least 7% of inisial
body weight occurred in about 5% of clomipramine-treated patients compared
with 1%.of those who rcceived placebo. In controlled siudies, weight pain or
wcighl loss occurred in about 2 or 7% of children and adolescents, respectively,
receiving clomipmmmc i

Thirst occurred in about 256 of adults receiving clomipramine. Dehydmllon.
gout, hypercholesierolemian, hyperglycemia, hyperuricemia, and hypokalemnia
have been reporied in less than 1% cof palients receiving clomipramine, al-
though a causal relationship wo the drug has not been established. Fat infoler-
ance -and glycosuria have been reporied rarety in patients receiving clomipra-
mine, although-these adverse effects have not been attributed definitely 10 the
drug,
® Ocular and Otic Effects '"Abnormal vision occurred in about 18 or
7<% of adulls or children and adolescents, respectively, receiving ciomipramine.
Abnommnal lacrimation, mydrusis, and conjunctivitis eccurred in about A, 2 Yand
145 of adults, respeclively, receiving the drug. Anisocoria, blepharospasm, and
ocular allerpy occurred in about 2% of children and adolescenls receiving clo-
mipraminc. -Adverse ocular effects reponed in less than |7 of clomiprumine-
treated patients include abnormal sccommodation, diplopia, ocular pain. for-
eign body sensation; photophobia, and scleritis; however, a causal relationship
lo the drug has not been eswblished,

- Glaucoma. hus been reported rarety in patients receiving clomipramine. al-
though a causal relationship-to the drug has not been established. Angle-closure
glaucoma that-presented clipically as'amaurosis fugax (transient monocular
blindness} awacks that, were precipilited:. by rising [rom o sitting or supine
position has been reporied in;at least one female patient 1reated with he-drug.
Although the precise mechanism is unclear, it was suggesied that an ubnormaily
large-fall in blood pressure upon standing upcombined' with an increase in
intraocular - pressure may- have been respoenstble. Blepharitis: chromatopsia,
conjunclival hemotrhage, exophthalmos, keratitis, night blindness, retinal dis-
order, strabismus, and visual field defect occurred rarely in paiients receiving
clomipramine, bul have not been atiributed definitely-lo the drug.’

Tinnitus occurred in-about 6§ or 4% of adults or children'and adolescents;
respeclivcly, receiving clomipramine. Otitis media or vestibular disorder ou-
curred in aboul 4 or 25 of children and adolescents. respectively, receiving
clomipramine. Adverse otic effects reporied in less than 1% ol clomipramine-
treated patients include hyperacusis, deafness, earache, and fabyrinth disorder;
however, these effects have not been aiributed definitely to the drug.

B Musculoskeletal'Effects  Myalpia occurred in aboul 135 of adulis
receiving clomipramine. Back pain and arthralgia occurred in about 6 and 3%
of-adults, respectively, receiving clomipramine. Muscle 'weakness occurred in
x.ibout 1 or'2%: of adults or children and adolescenis, respectively, receiving
clomipramine. Arthrosis and lég ¢ramps have been reported in less than 1% of
patients receiving clomipramine, although a causal relationship to the drug has

not been established! Exostosis, bruising, myopathy, and myositis have been
reported rarédly i clomipramine-treated patients, although tbese-cifects have
nol been attributed- definitely Lo the drug.

) Hemaloioglc Effects  Purpura has been reported in about 3% of adulis
rcce:vmg clomipramiine. Although na cases of severe hematologic toxicity were
reported during_the premarketing evaluation of clomlpr.lmme there subse-
quently have becn rare reports of bom.‘murrow depression in patients receiving
the drug, including leukopenia, agranulocylosis. thrombocylopeniit, anemia.
and pancytopenia. fn controlled trials, anemia oceurred in aboul 2% of children
and adolescénts receiving the drug,

® - Respiratory Effects  Pharyngitis accurred in about 144 of adults rc-
cciving clomipramine, Rbinitis.occurred in about 12 or 7% of adalws or children
and adolescents, tespectively, receiving clomipramine. Cough occurred in
ubout 6 or 4G4 of adults or children and adolescents, respectively, receiving
clowipramine, Sinusitis occurred,in about 6 or 2% aof adulis or children and
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adolescents, respectively, treated with the drug. Yawning cccurred in about 3%
ol adulls receiving clomipramine. Bronchospism occurred inrabout 2 or 74 of
adulis or children and adolescents, respectively, recciving clomipramine.

Epistaxis occurred in nbout 2% of adulls receiving clomipramine. Byspnea
or laryngilis occurred in about 256 of clomipramine-treated children and ado-
lescents. The development of adverse respiratory effects (e.g., dry sore throat,
cough) severe enough to tesult in aphonin also has been reported.

Although a causal relationship has not been established, bronchiis, hyper-

ventilation. increased sputum, and pneumenia have heen reported in less than
155 of patients receiving clomipramine, and cyanosis, hemoptysis, hiccup, hy-
poventilotion, and Jaryngismus huve been reported rarely.
m Genitourinary Effects  Sexyal Dysfunction  One characleristic
of elomipramine therapy that may be troublesome 10 some patients is its rela-
tively high incidence of sexual dysfunction. The incidence of sexual dysfunc-
tion in male paticots receiving clomipramine therapy for obsessive-compulsive
disorder during premarketing clinical irials was substantially higher than in
thase receiving placebo. Normal sexual functioning usually retums within a
few days afier discontinuing clomipramine therapy.

Libido change occurred in about 21% of ‘adulis receiving clomipramine.
Ejaculatory [ailure occurred in nbout 425 of adult males treated with clomip-
ramine compared with 25k of those recciving placebo, and impotence occurred
in 205 of clomipramine-treated adult males compared with about 3% of those
receiving placebo. Approximmely B5% of adull males who experenced sexual
dysfunction during clomipramine therapy chose 1o continue therupy with the
drug. About 6% of ndolcscenl males experienced ejaculation foilure while re-
ceiving clomipramine. Premature ejaculation has been reported rarely but has
nol been attributed definitely (o the drug. On the other hand, clomipramine has
been used in the reatment of premature ejacutationt in a timited number of
patienis. Painful ejaculation or orgusm has been reported in o limited number
of male patients receiving the drug.

Anorgasmy has been reported in both male and female patients receiving
clomipramine. In u controlled 1o, difficulty or inability 1o reach orpnsm was
the-most common sdverse sexual effect in clomipramine-treated patients; sex-
ual functien generally returned to normal within 3 duys afier discontinuance
of the drug. Anorgusmy associated with clomipramine has responded 10 antic-
ipatory administration of yohimbine in several patients. Orgasm during yawn-
ing also hos been reposted in a limited number of patiems receiving clomip-
ramine.

Other Genitourinary Effects- Micwrition disorder-occurred in abon
14 or 4% of adults or-children and adolesceats, respectively, receiving clomip-
ramine, Urinary- tract infection and frequent micturition occurred in-about 6
and 5%, respectively, of aduls receiving the drup. Urinary retention occurred
in about 2 or 7% of adults or children and adolescents, respectively, receiving
clomipramine while dysurin, ]ncluding painful urination in men, and cysttis
have been reporicd in about 2% of adulls receiving clomipramme.

Dysmenorthea has been reported ‘in abour 12 and 104 of adull ond ado-
lescent females, respectively, receiving clomipromine, and menstrual disorder
(including irregukar menstruation) has been reported in -about 4% of adult fe-
males receiving the drug. Vaginitis and leukorrhen each occurred in about 2%
of adult females receiving elomiprumine therapy. Amenorrhea occurred in
about 1% of adult females receiving clomipramine.

Although not attributed definitely 1o the drug; endomerriosis, epididymitis,
hemaiuris. nocturia, ofiguria, ovarian cyst, perinenl ppin, polyuria, prosiatic
disorder, urethrul disorder, urinary- incontinence, ulerine hemorrhage, or vagi-
nal hemorrhoge has been reponed in less than 92 of clomiprumine-treated
patienis. Albuminuria, cervical dysplasia, endometrial hyperplasia, pyuria,
uterine inflammation, and vulvar disorder have occurred rarely; however, a
causal relationship to the drug hus not been estublished.

B Hepatic Effects During premarketing evaluation, potentially -clini-
cally important elevations in serum ALT (SGOT) and AST(SGPT) concentri-
tions exceeding 3 times the upper limit of normal were reported in approxi-
malely | and 3%, respectively, of patients receiving clomipramine. In most
cases, these clevations in hepatic enzyme concenlrations were not associated
with other clinical findings sugpestive of hepatic injury, and jaundice was not
observed. Severe hepatic injury hat was fatal in some cases.has been reported
rarely in foreign posimarketing experience. (See Cuuiions: Precautions and
Contraindications.) Abnormal hepullc function and hepatitis have becn reported
in less than 1% of patients receiving clomipramine, although a causal relation-
ship lo the drug has not been established. Cross hepatotoxicily, (e.g., elevaled
values on hepatic function tests, abdominal pain).involving different tricyclic
antidepressants including clomipramine also has been reported.

B Other Adverse Effects Hot flushes occurred in about 5% of adulis
and 2% of children and adolescents receiving clomipramine. FLVf:r occurred in
abour 4% of adults and 25 of children and adolescénts treated with the drug.
Pain has been reported in sbout 360 of adults and 4% of childfen and adoles-
cents n,cm,iving clomipramine therapy. Chills and local edema each occurred
in aboul 267 of adulls receiving the drug.

Tooth disorder occurred in about 5% of clomipramine-ireated adults, and
dental caries has been reported in less than % of parients receiving the drug.
Although the exact mechanism for these effects is unclear, it has been sugpested
that Jong-term therupy with clomipramine or other antidepressants with prom-
inent anticholinergic activity can lead to demtal caries through inhibition of
saliva secretion.

Elevaiions in serum-prolactin concentrations have been reported followingg
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single and muliipie doses of clemipramine, Nonpuerperal lactation has been
reported in about 4% of adult females receiving clomipramine 1herapy. Breast
enlargement ond breast pain have been reporled in nbout 2 ond 1% of adult
females, respectively, receiving the drug. Breast cngorgement, breast fibroad-
enosis, and pynecomastia have been reported rarely in patienis receiving clo-
mipramine; however; these effects have not been autributed definitely to the
drug.

Lymphadenopathy has been reported in Yess than 1% of clomipramine-
reated patients, and leukemoid reactien and lymphoma-like disorder have been
reported rarely, although o causal relationship:to the drug has not been estab-
lished.

Diabetes mellitus and hypothyroidism ench have been.reported in less lha.n

%o of patients receiving clomipraminc, and goiter and hyperihyreidism have
been reported rarely; however, these effects have not been attributed definitely
to the drug.

Cliguda, renal calculus, and renal pain have becn reported in less than 1%
of patients receiving clomipraming, and pyelonephritis and renal cyst have been
reported rarely; however, a causal.relationship to the drug has not been estab-
lished. Hyponatremin also.has occurred, with elomipramine.

m . Precantione and Contraindicationg

' g e

S i pomemeee €€ Cautions: Pe-
diatric Precaulions} patienss with mnjor dcprcsswe disorder or other psychiatric
disorders, whesher or not they are 1aking antidepressants. This risk may persist
until clinicully important -remission occurs: Suicide is a known risk of depres-
sion and certain other psychiatric disorders, and these disorders themselves are
the strongest prediciors of suicide. However, there has been a leng-standing
concem that antidepressants may have a role in indueing worsening of depres-
sion and the emergence of suicidality in cenain patients during the carly phases
of rreatment. Pooled analyses of short-term, placebo-controtied siudies of an-
tidepressants (i.e., seleclive serotonin-reuptake inhibitors and other antidepres-
sonts) have shown an increased risk of suicidality in children, adolescents, and
young adults (18-24 yearsiof age) with muojor depressive disorder and other
psychiatric disorders. 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 85 years of age or older. It currently
is unknown whether the suicidality.risk extends 1 longer-term use (i.e., beyond
severa]l months); however, there is substantinl evidence from plocebo-con-
trolled maintennnce trals in adults with major depressive disorder that anti-
depressants ean delay the recurrenee of depression.

The US Food and Drug Adininistration {FDA) recommends that all patients
being ireuted with antidepressants for any indication be appropriately moni-
tored and closely observed for climcal worsening, suicidality, and unusual
ehanges in behavior, particularly during initinlion of therapy (i.e., the first few
months) and during pericds of dosage adjustments. Families and caregivers of
patients. being treated. with antidepressonts for major depressive disorder or
olther indicarions, both psychiatric and nonpsychiatric, also should be advised
Lo monitor patients on a daily. basis for. the emergence of agitalion, irritability,
or unusuil changes in behavior as well-as.the emergence of suicidalily, and o
report such symploms immediately 1o a health-care provider.

Although a caasal relationship between the emergence of symptoms such
a5 anxiety, agiation, panic attacks, insomnia, irritahility, hostility, aggressive-
ness, impulsivity, akathisia, hypomania, and/or mania and either the worsening

of. deprusmn and/or the emerpence of suicidal impulses has nol been estab-
lished, there is concern rhul such symploms may represent precursor\ 0 emerg-
ing suicidality. Conqequen(ly. consideration should be given (o chianging the
therapeutic regimen or dlsconlmumg therapy, in patienis whose depression is
persistently worse or in patien(s prcnenunb em\,rgem suicidality or symploms
that might be precursors to wonening depression or suicidality, particularly il
such manifestations are severe, nbrupl in onsel, or were not part of the patient’s
presenting symploms. If a der:u.lon is made to discontinue therapy, clomipra-
mine dosage should be tapered ds rapidi}'ss is feasible but with recognition of
the risks of .1brupl dtsn.onlmu.mce {Sc.e DO\.][_!C and Administration.) FDA ulso
recommends that the drups be prescnbcd in the smatlest quantity consistent
with goud patient management, in order to reduce the risk of overdosage.

It is genurally believed {though not established in controlted wrials) that
treating a major depressive episode with an .mndcprcc-;aul nlonc, thay increase
the liketihood of preelpltatmg a mixed or m.1mc episode in punenls at risk for
bipolar disorder. Therefore, pitients shobild be ndequately screened for blpO]..lr
disorder prior [0 initiating treatment with an untidepressani; such screening
shiould include o' detailéd psychiawic history (e.g., family history of suicide,
bipolar disorder, and depression). Clomipramine is st approved ' for use in
reating bipolar depression.

As with r:losely related Iricyelic anudepn.wanls. clomipramine should be
used wilh caution in patients with concirrént cardiovascular disedse; hyper-
thyroidism; incrensed intraocular pressure, 1 hislory of angle-closure plaucoma,
or urinary, rctlt.nUOn wmors of the adrenal medulig; elinically important renal
impairment; or hepalic diseuse,

In pdllcnlﬁ with cardiovascular dlacase grdduui dosage titration ol clomip-
ramine i recomménded. In hyperthyroid patients or patients reeéivirg thyroid
agents, the possibility of cardiac toxicity alsb should be considered. The man-
ufacturers state that clomipramine should be used with enution in patients with
increased intraocular pressure, a history of angle-closure glavcoma, or urinary
retention, since its anticholinergic effects 'muy -exucerbate these conditions.
Caution also should be exercised in patients with jumors of the adrenal medulla
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{e.g., pheochromacytoma. neuroblastoma), since hyperiensive crises.may be
provoked by elomipramine.

Clomipramine should be ased with caution in patients with known hcpatic
discasc, and 1he manulacturers recornmend periodic monitoring of hepatic cn-
zyme concentralions in such palicms,

A varely of neuropsychiatric manifestations, including delusions, halluci-
nalions, psycholic episodes, confusion, and parancia. have been reporied in
patients receiving clomipramine. (See Cautions: Nervous System Effeets.)
However, because of the uncontrolled design of many of these studies, it is not
possible 10 provide u precise estimme of the extent of the risk of such effects
in clomipromine-treated patients. In patients whose schizophrenia has been
unrecopnized. an acute psychniic episade may be precipitated by clomipramine
or other anlidepressants. Another possibifity is that clomipramine, like other
antidepressants, may precipifite mania or hypoinania in patients with affective
disorder.

As with other tricyclic antidepressants, the development of lever and sore
throat in any patienl receiving clomipramine therapy should prompt the clini-
cian 1o obrain leukocyte and differential blood cell counts. (See Cautions: Hem-
atolopic Effects.)

Mate patients for whom clomipramine therapy is considered should be in-
formed about he relatively high incidence of sexual dysfunction associnted
with the drug. Scxual dysfunetion oecurred in more mules with obsessive-
compulsive disorder treated with clomipramine than with placebo in premar-
keting experience. (Sce Caurtions: Genitourinary Effects.)

As with closcly rekated tricyclic antidepressants, (he risks associaled: with
electroconvulsive therapy (ECT) may be increased during concurrent clomip-
ramine therapy. Because of the limited clinical ¢xperience to date, the manu-
facturers recommend that 1he combinatjon of clomipramine and ECT be limiled
1o those patients for whom it is essential.

Prior 10 elective surgery with general anesthetics, the manufaclurers state
that clamipramine therapy should be discontinued for us long as is clinically
leasible, and 1he anesthetist should be so advised.

The withdrawal elfects of clomiprumine have not been systematically eval-
uated in controlled studies, although such effects have heen reporied following
abrupl wilhdrawal of closely related tricyclic antidepressants, (See Cuutions;
Nervous System Effects and also see Chronic Toxicity in the Tricyclic Anii-
depressants General Statement 28:16.04.28.) Therefore, pradual tapering of
clomiprumine dosage und careful monitoring ol the patienl is recommended
during discontinuance ol clomiprumine therapy.

Clomipramine can produce somnolence and impaired concentration, and
patients should be cautioned that the drtg may impair the mental andfor phys-
jcud ubilities required lor the performance ol these complex tasks. Patients ulsa
shouid be cautioned about the use ol alcohol, barbiturates, or pther CNS de-
pressants because the elfects of these agents may be exaggerated during con-
current clomipramine therapy.

The possibilily of seizure is the most elinically imponant risk associated
with clomipramine therapy (see Cautions: Nervous Sysiem Effects), and the
drug should be used with caution in patients with ahistory of seizures or ather
predisposing [zetors (e.g.. brain damage of various etiology, aleoholism, con-
current use of other drugs thal Jower the seizure threshold). The ability to
predict the occurrence of seizures with daily doses cxceeding 250 mg is limiled
because plasma concentrations may be dose dependent and may vary consid-
crably among individuals administered the same dosage, Nevenheless, the
manulaciurers recommend limiting the daily dose of clomipramine 1o & max-
imum of 250 mg in adults or 3 mg/kg (up to 200 mg) in children and adoles-
cents. Patiems receiving clomipramine should be informed aboul the risk of
seizures associaled with the drug. in addition, physicians should discuss with
patients the risk and the possibility of serious injury 1o themselves or other
peaple resulting from sudden loss af consciousness while engaged in certain
complex and hazardous activities (e.g., operation of complex machinery, driv-
ing 4 motor vehicle, swimming, Llilllhing]

Clomipramine is contraindicaled in paticnts with knoivn hypersensitivity
1o 1the druL. or other lm.ychc. antidepressants, The drug also is contraindicated
in patients currently receiving, or having rceently received (i.e., within 2
weeks), monoumine oxidase (MAO} inhibitor therapy. (See Drugs Associated
with Serotonin Syndrome: Monoamine Oxidase Inhibitars, under Drug Imer-
actions.} Clomipramine afso is contraindicated during the acute recovery phase
lollowing myocardial infasction.
® Pediatric Precantions  Salety and efficacy of clomipraming in chil-
dren younger than 10 years of ape have not been established. Therefore, the
manufacturers state that no specific recommendations cun be made for the use
of the drug in this age group.

Safc use of clemipramine in pediatric patients W vears ol age or older for
the treatment of ohsessive-compulsive disorder {OCD) is hased on relatively
shogt-term studies in this patient population and from extrapolation of experi-
ence gained with adult patients. The potential risks associnted with long-lerm
clomipramine therapy have not heen systematically cvaluated in children and
adolescents. Although there is no evidence that the drup adversely afTects
prowlh, development, or maturution in 1hese patients, the absence of such find-
ings does not rule ool u polential for such effects with long-term usc.

In o controtled study, clomiprimine has been administered for up to 8§ weeks
10 46 children and ndolescents 10-17 years ol age. In addition, 1530 adolescent
paticnls huve received clomipramine therapy for periods ranging [rom several
months to several years in uncontrolted studies. Oul of a total of 196 children
and adolescents siudied, 50 patients were 13 years of npe or younger and 146
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palients were 14—17 yeurs of age. The adverse effect profile in this age group
is similar 1o that observed in adults.

FDA wams that antidepressants inceease the risk ol suicidal thinking and
behavior (suicidality) in children and adolescents with major depressive dis-
order and other psychiatric disorders. The sk of suicidality for these drugs
was identified in a pooled analysis of data (rom a to1a] of 24 shon-ierm (416
wecks). placebo-controlled studies of & untidcpressants (i.e., bupropion, cital-
opram, fluoxetineg, fluvoxamine, minazapine, nefuzodone, puaroxeline, serra-
line, venlafaxine) in over 4400 children and adolescents with major depressive
disorder, OCD, or other psychintric disarders, The analysis revesled o greater
risk of adverse events representing suicidal behavior or thinking {suicidality)
during the first few months of 1reatment in pediatric patients receiving anti-
depressants. than in those receiving placebo. The average risk of such evens
was 4% among children and adolescents receiving these drugs, twice the risk
{2%%) that. wos observed among those receiving placebo. However, a more re-
cent mela-analysis of 27 placebo-eontrolled rrials of 9 untidepressants (SSRIs
and others) in patients younger than 9 years of age with major depressive
disorder,, OCD, or non-OCD unxicly disorders suggexts that the benelils of
antidepressant therapy in treating these conditions may outweigh the risks of
suicidal behavior or suicidul idealion. No suicides occurred in.lhese pediatric
1rials.

The risk of suicidafity in FDA s pooled analysis ditTered across the dilferent
psychiatric indications, with the highest incidence ohserved in the major de-
pressive disorder studies. In addition, although there was considerable varialion
in risk among the dl‘llldl.pl'(:“i\.lﬂlﬁ. a lendeney toward an increase in suicidality
tisk in younger paticnts was found “Tor almost all drugk studied. B is currently
unknown whether the suicidality risk in pediatric patiems cxiends 10 longer-
termt use ¢i.c., heyond several months).

As a result of this analysis and public discussion of the issue, FDA has
directed manulacturers of all antidepressants 10 add a hoxed warning to the
labeling of their products 1o aler clinicians of this suicidality risk in children
.md adolescents and to recomniend uppropriate monitering and close obser-
vation of patients receiving these agenis. (Sec Cautions: Precautions and Con-
iraindications.) The drugs Lhat are the Tocus of the revised labeling ure all drugs
included in the general class of antidepressants, ineluding those that have not
been studied in controlled clinical trials in pediatric patients, since the available
data are not adeguate to exclude any single antidepressant Irom an inercased
risk. In addition 10 the boxed warring and other information in professional
lubeling on antldcprcss.anls FDA currenily recommends ihat a patient medi-
cation guide’ c.\pla:nmg the risks, ussocimed wilh 1he drups be provided 1o the
paticnt each time the drups are dlbpcnucd

Anyone considering the use of clomipramine in a child or adolescent for
any clinical use must balance the potential risk of therapy with the clinical
need.

m Geriatric Precautions  The manufacturers state that clinical studics
with clomipramine did not include sulficient numbers ol patients 63 years of
age or older to determine whether they respond differently than younger pa-
tients. No unususl age-rekated adverse ellects were wentificd in 152 patients
al Jcast 60 ycars of age panicipating in US clinicul studies who received the
drug lor periods of several inonths 1o several years. In addition. other clinical
experience reveuled no evidence of uge-relaled differeaces in response to clo-
mipramine.

[n puoled data andlyws. i reduced sk ol suicidality was observed in adults
65 years of ape or older with dnudcprcssnnl tierupy compared wilh placebo.
(See Cautipns: Precautions and Conlraindications.)

Clomipramine is eliminatcd more slowly in periatric patients. In addition,
older patients may not Lolerie 1he drup’s adverse ellects as well as younper
patienis. The munufaciurers and some cliniciuns recommend cautiously se-
lecting a1 clemipramine dosage regimen in geriateic patients, usually starting at
the lower end al the recommended dosage range, since decreused hepalic, reoal.
or cardiae lunction and concomitant illnesses and medications are nore [re-
guent in Lhis poputation.

® Mutagenicity and Carcmogemuty No cleur evidence of earcino-
genicity was scen in rats receiving oral clomipramine hydrochloride dosages
of 20 times the maximum rccomimended human daily dosage in & 2-yeur bio-
assay. Hemangioendolhelioma was observed in 3 cur of 235 rats adminisiered
clomipramine: the relationship between this rare tumer and the drug is not
known.

B Pregnancy, Fertility, and Lactation  Terulogenic effects were not
observed in rats und mice reeeiving clomipramine hydrochloride dosages up
10 20 times the maximum human daily dosage. Slight, nonspecific leloloxic
cllecis were observed in the offspring of pregnant mice receiving 10 times the
maximum human-daily dosage. Slight. nonspecific embryotoxicity cecurred in
rals receiving 5-10 times the maximum human daily"dosage.

There are no adequate and controbled studies using elomipramine in preg-
munt women, and the drug should be uscd during pregnancy only i the possible
benefits justify the potential risk 10 the fetus. Women should be advised 10
notify their physician if .they are or plan 10 become pregnant during clomip-
rumine therapy.. Neonates whose mothers had received clomipramine through-
out pregnancy in dosages of 75-250 mg daily have exhibited withdrawal mun-
ilestations or adverse ¢ffects, including jineriness, tremor, seizures, Lwitching,
hyperionia, hypolonia. tachypnea, respiratory acidesis, cyanosis, fceding dif-
heullics, hypothermia, lethurgy, and diaplioresis. Phenobuarbilal has been rec-
ommended by same clinicians for (he management ol neurologic withdrwal
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symploms. Abrupt discominuance of clomipramine ot 32 weeks of pregnancy
resulled in premuture birth of o neonate who developed seizures soon afier
delivery. Because of 1he risk of neonutal withdrawal, some clinicians state thut
clomipramine therapy particularly should be avoided during late pregnancy.

‘Reproduction studies in rats using clomipramine hydrochieride dosages
approximately 5 times the muximum human daily dosage have not revealed
evidence of impaired fenility.

Clomipramine is distributed into milk. {See Pharmacokinetics: Disiribu-
1ion.) Adverse effecis were absent in an infani who was breasi-feeding from a
womun wha-continued treatment with clomipramine ot a dosage of 150 mg
daily. However, because of the potential for adverse reactions, including con-
cern about the potential for tricyclic antidepressants 1o affect development of
the CNS of infants, a decision should be made whether to discontinue nursing
or clomipramine, taking into account the importanee of the drug to the woman.
Women should be udvised 10 notify their physician if they are breasi-feeding.

Drug Interactions

Because of the similarity ol clomipramine 1o other tricyclic antidepressants,
all drug interactions that may occur with this class of drugs should be consid-
ered when clomipramine is used. (See Drug Interactions in the Trieyclic An-
tidepressants General Statement 28:16.04.28.) In addilion, the possibility that
clomipramine muy inieracl with any concomitamly administered drug has net
been evaluated sysiematically but should be considered.

B Drugs Associated with Serotonin Syndrome  Serotonin
Syitdrome  Use of clomipramine voncurrently or in clase succession with
other scrotonergic drugs may result in serotonin syndrome. Although the syn-
drome appeirs to be relatively uncommon and usually mild in severity, serious
complications, including scizures, disseininated mitravascular coagulution, res-
piratory failure, severe hyperthermia, und death oceasionally have been re-
ported.

The syndronse most commonly occurs when 2 or inore seroloncrgic agems
with different mechanisms of action are administered either concurrently or.in
close succession. Serotonergic agents include those that increase serotonin syn-
thesis (e.g.. the serotonin precurser ryptophan), stimulate synaptic scrotonin
release (c.p., some amphetamines, dexfleniluramine, fenfluramine), inhibic the
reuplake of serotenin after releasc {e.g,, selective serotonin-reuptake inhibitors,
tricyclic anlidepressants, trazodone, dextromethorphan, meperidine, iramadol),
decrease the rmetabolism of serelonin (&.2., monoamine oxidase [MAQ] inhib-
itors), have dircet scrotonin posisynapiic receplor activity {e.g., buspirene}, or
nenspecificully induce increases in serotonergic neurenal activily (e.g., lithium
salis).

The combination of selective seratonin-reuptake inhibitors and MAQ in-
liibitors appears 10 be responsible for most of the recent case reports of sero-
tonin syndrome. The syndrome also has becn reported when MAO inhibilers
have been combined with tricyelie antidepressants such as clomipramine, tryp-
tophan, 1neperidine, or dexiromethorphan, In sare cases, the serotonin syn-
drome reporiedly has occurred with the recommended dosage of a single ser-
otonergic ngent {e.g., clomipramine) or during accidental overdesage {e.g.,
sertraline intoxication in a child). Seme other drugs that have been implicated
in cerain circumstances include buspirone, bromocriptine, dextropropoxy-
phene, methylenedioxymethamphelamine (MDMA,; ecstusy), selcgiline (a se-
Icetive MAQ-B inlhibitor), and sumatriptan. Other drugs that have been asso-
ciated with the syndrome” but for which 1€ss ¢onvincing data are available
include carbamazepine, fentanyl, and pentazocine.

Clinicians should be aware of the potential for serious, possibly latal re-
actions associated with the scrolonin syndrome in paticnts recciving 2 or more
drugs that increase the avaitability of serotonin in the CNS, even if no such
interactions with the specific drugs buve been reporied to date in ihe medical
titermure. Pending Jurther accumulation of data, all drugs with serolonergic
activity should be used cauliously in combination and such combinations
avoided whenever clinically possible. Some clinicians state that patients who
have experienced serolonin syndrome may be at higher risk for recurrence of
the syndrome upon reinitiation of serotonergic drups. Pending funher experi-
ence in such cascs, some clinicians recommend that therapy with serolonergic
agents be limited following recavery. [n cases in which the potential benefit of
the drug is thonght 10 outweigh the risk of serotonin syndrome, lower potency
agents and reduced dosages should be used. combinution serotonergic therapy
should be avoided, and paticnts should be monilored curefully for symptoms
of scrotenin syndrome.

For Turther igformalien on scrotonin syndrome, including manifestations
and treatment, see Serotonin Syndrome under Drug Interactions: Drugs asso-
ciated with Scerotonin Syndrome, in Fluoxetine Hydrochloride 28:16.04.20.

Monominine Qxidase Inlibitors  Concomitant adminisiration of clo-
mipramine and MAQ inhibilors is contraindicated, und at least 2 weeks clapse
between discontinuance of clomipramine therapy and initiation of MAQ inbib-
itor therapy and vice versn, Concomitant administration of elomipramine and
an MAQ inhibitor is polentially hazardous und may result in severe adyerse
¢ffects associated with serotonin syndrome such as hyperpyrexia, seizures, and
coma. Other advecse effects that have occurred with this combination of drugs
include confusion, agitation, myoclonus, tremor, diaphoresis, shivering, rigors,
rigidity. hypotension. tachycardia, cardine arrhythmia, and disseminated intra-
vascular cougulation. Some reactions occurring in patients receiving clomip-
ramine and un MAQ inhibitor have been faral.

Clonus, hyperreflexia, tremor, rigidity, and diaphoresis were observed in
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some paticnts afier adminisiration of clomipmmine about 1 month afier dis-
continuance of n seleclive inhibilor ol moncamine oxidase-A, Status epileplicus
developed in a patient after treatment with clomipramine was started approx-
imately 24 hours afier discontinuance of phenelzine sulfale. Although the
mechanism has not been clearly esiablished, the reaciions resemble serotonin
syndrome and may be caused by excessive scrotonergic activity in the CNS.

Other Serofonergic Agents  Concurrery adminisiration of clomipra-
mine and other serolonerpic drugs {e.g.. lithium, alprazolam) has nesulled in
the developmcent of udverse effects similar 10 those reported with the combhi-
natien of clomipramine and un MAO inhibitor and which resemble the sero-
tonin syndromé.

Concurrent administration of clemipramine and fluoxetine has resulted in
seizures. Concurrent administrution of clomipramine and fluvoxamine Nas re-
sulted in a severalfold clevation of the plasma clomipramine coucentration.

m NS Depressants  Like other iricycliv antidepressunts, clomipramine
may be additive with or may potentiale the action of other CNS depressants
such as nleohol and barbilorales, n addition, concomilant admiinisiration of
clomipramine wilh phenobarbilal reportedly resubied in an increase in the
plasma concentration of phenoharhital,

B Drugs Affecting the Seizure Threshold  Caution should be ob-
served with concurrent administration of clomnipramine and drugs (e.p., othey
antidepressants, antipsychotic agents) that lower the seizure threshold. (See
Cautions: Nervous System Effects.)

B Haloperidol  Concomitant udministration of clemiprantine with halo-
peridol rcportedly resulted in increnses in (he plusma concentralions of clo-
miprumine, presumably because ol hulop(.ndol induced inhibition of clomip-
ramine metabolism.

m Valproic Acid  The initiation of clomipramine therapy in a patient with
a seizure disorder 1hat was well controlled by valproic acid reselied in status
eptfepticus. The serum clomipramine concentration at the time of Lhe seizures
was elevated despite e relatively small dosage of clomipraniine received {75
mg daily for 12 days). Although the mechanisin has not been established
clearly, it was suppested that valproic acid'may have inhibited the metabolism
and/or elimination of clomipramine. Pending further experience. it should be
kept in mind thut elevated serum concenirations of clomipramine and possibly
its metabolites may occur when clomipramine and valproic acid are used con-
comitantly and that these changes may precipilaie seizures in predisposed in-
dividuals,

B Other CNS Agenis  The risks associdted with concurrent administra-
tion ol clomipramine and other CNS-active agents have not heen fully evalu-
ated to dute; therefore, caution should be exercised when such agents are ad-
ministered concomitantly,

® Oral Contraceptives  Limited data suggest that oral coniracepiives
do not interfere with Lhe therapeulic effects of clomipramine. No.difference in
adverse effects or depression was observed in patients receiving clomipramine
and oral contruccptives compared with those receiving clomipramine alone in
one study, However, the clomipramine dosage given (25 mg daily) was lower
than thosc commenly used in the treatment of obsessive-compulsive disorder
or. depression. Further swdy to confion the safery and efficacy of combined
clomipramine and oral contruceplive Lherapy is necessary.

B Smoking  Subswntially lower plasma clomipraming * concentrations
have ‘been reporied in cigaretie smokers receiving clomipramine when com-
pared with nonsmokers. The presumed mechunism appears to be induction of
clomipramine metabolism by nicotine or other substances present in cigarclie
smoke.

8 Protein-bound Drugs  Clomipramine and iis active metaboliie. des-
methylclomipramine, are highly protein bound; therelore, fhey theoretically
could be displaced rom binding sites by or could displace from binding siies
other protcin-bound drugs such as oral anticoagulants (e.g., warfarin) and di-
goxin. Pending further accumulation of dala, patients recciving clomipramine
with any highly protein-bound drug should be observed for potential adverse
cffeets associaled with combined therapy.

8 Other Drugs  Concomitant use of clomipramine with amticholinergic
or sympalhormimetic drugs requires close supervision and careful adjustment
of 1he dosage of clomipramine because of poilential additive effects.

Consideration of the structural similarity of clomipramine with other tri-
eyclic antidepressants would sugpest that blockade of the ph.lmmu)!ubu. elfects
(such as hypotension) and possibly the adverse effects of guancthidine, cloni-
dine, or other similar hypotensive agenis, as has been reported with several
ather rricyclic antidepressants, may be anticipated with clomipramine,

The plasma concentrations of several tricyclic antidepressants closely re-
lated to clomiprumine reporiedly were incrcased with concomitant administra-
lion of methylphenidate or drugs that inhibit hepatic micrasomal enzyme sys-
lans (e.g.,, cimelidine, I]unxelmc) and were decreased wilth concowitan
admmlslr.mcm of drugs that induce hepatic microsomal enzymes (e.g., barbi-
turates, phenytoin). Such effects also may be anticipated with clomipramine.

Acute Toxicity

Limited information is available on the acute toxicity of clomiprimine.
m Pathogenesis  Posmarketing reports from the UK suggest that clomip-
ramine overdosage results in lethality similar to that reported for other closely
related tricyelic antidepressants.

Exhibit D.3., page 8
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In | out.of 12 patients who overdosed on clemipramine 1aken alone.or
with,other drugs during US elinical studies, complete. recovery occurred with
overdosages ol up to 5 g 1hat produced plasma coneentrations of up 1o 1010
ng/mL. In the 2 remaining patienis, who were suspected of ingesting overdos-
ages of 7 gand 5.75 g. deadi occurred. Other fatalities have been reported afier
averdosages ol clomipramine were ingested. The lowest dosage of clomipra-
mine associaled with. fmality oulside of the US is 750 mg.

B Munifestations  Overdosage with clomipramine produces signs’ and
symploms similar to that wish other tricyclic ontidepressants. (See Acwe Tox-
icity: Manifestations, in the Tricyclic Anridepressants General Statement
28:16.04.28.) Acule pancreotitis accompanicd by prolonged ileus has occurred
rulluwmg un overdose of clomipramine in one patient.

The signs und sympioms of clomipramine vverdosage vary in severity de-
pendmn on a number of faclors, mcludlng the amount of drug ubsorbed, the
p.muu % age, and 1he amount of time elapsed since ingestion. Plasna concen-
wriions of clomipramine should not guide managemnent of the putient. How-
¢ver, they muy be of qualitative volue when the diagnosis is not clear. In
addition, évidence-from one puliem who expcncnutd biphasic absorption (de-
layed} and climinition of clomiprumine in which, after an initial decline, the
serum concentration of clomipramine und desmethylclomipramine increased o
a peak and declined subsequently. sugpests diat monitoring such coneentrations
until the patient is stable may be of dingnostic bencfit, since manifestations ol
severe loxicity and the need for aggn:qsivc management also were biphasic,
recurring 3-4 days after the inilial loxic cplqode Although clomipramine and
dcsmelhyltlomlpmmmc have low eross-reactivity (e.g. 40-50% 10 aniibody
for clamipramine st concentrations of 189—471 ngfml) with a usrescent po-
lanization immunodssay (FPIA) lor tricyclic anlidepressants. clomipramine
concentrutions of 100 ng/mk. are delectuble hy the assuy, und therefore this
nonspecific assay may still be useful'in diugnosing overdosage with tie dmg.

m Treatment For information on the managemen of iricyclic anlide-
pressant overdosage, see Acuie Toxicity: Treasment. in the Tricvelic Antide-
pressints General Statement 28: 16.04.28. Tn additan, clinicians should consult
a poison control center for current information abeut lerapy for overdoses ol
tricyclic antidepressants because such treatment is complex and changeuable.

Chronic Toxicity

Clomipramine hos not been evaluated systematically in animals or humans
1o determine its potential for abuse, tolerance, or physical dependence. Al-
Lthough discontinuance of therapy hus been associated with i varety of wilh-
drawal manifestalions {see Cautions: Nervous System Effects), there is no ev-
idence of drmg-secking behavior. except for one patient with a history of
dependence on codeine, benzodiazepines, and multiple psychoactive drups,
This paticnt received ¢lomipramine for depression and panic attacks and ap-
peurcd to become dependent on the drug alicr hospital discharge.

Alibough foreign clinical e.\perlenLL has not revealed substuntial evidence
for ubuse potential witly clomipraming, it is impossible 1o predict the extem 10
which the drug may be misused or abused. Because ol such uncertainty, cli-
niciuns should careflully cvaluate patients for a history af suhstance abuse and
such patients who receive clomipramine should be monitored closely.

Pharmacology

The pharmacology of clomipramine is complex and in many ways resem-
bles that of other antidepressants, particularly those ugents (c.g., sclective se-
rotonin-reuplake inhibitors, trazodone) Ihat predominantly potentiate;1he phar-
magologic effects of serotonin (5-HT) Althouph clomipramine's principal
pharmacologic elTect in vitro is the seleclive inhibilion of serotonin reumake,
in vivo the drug’s pharmacologic aclivily is nol so selective becnuse ol the
action of its demethylaled metaholite, desmethylclomipramine, as an inhibitor
aof norepinephrine reuptuke, As a resull of this and other effects, clomipramine
also shores the pharmacologic profile of olher trieyclic antidepressants,

B Nervous System Effects  The precise mechanism of action that is
responsible for the efficacy of elomipramine in 1the ireatment of obsessive-
compulsive disorder is unclear, However, because of its pronounced potency
in blocking scrotonin reuptake at the presynaptie neuronat membrine and its
efficacy in the treatment of absessive-compulsive disorder, a serolonin hypoth-
esis has been developed 10 explain the pathogenesis of the condition. The hy-
pothesis postulates Uiat a dysrepalation of serolonin is responsible for obses-
sive-compulsive disordes and that elomipramine is effective because it correcis
this imbalunce. The patency of clomipramine relative to other tricyelic amti-
depressants as 4 serotonin-reuptike inhibitor and its superiority in obsessive-
compalsive disurder provide additional suppon 14 this hypothesis. Although
the available evidence supporis the serofonergic hypothesis ol obsessive-com-
pulsive disorder (see Pharmacology: Serotonergic Effecis), additional aludlea
are necessury (e confim this hypothesis.

Like other tricyclic .mudcprcs-..mt\ the exact mechanism of clomipra-
mine’s antidepressunt action is unelenr. Clomipramine and its principal metab-
olite, desmethylclomipramine, have been' shown to block ‘the reuptake of se-
folonin and norepinephrine, respectively, a1 1he presynaptic neuronal
membrane. The effeels of serolonin and norepinephrine may thus be poten:
lialed. However; it has been suppested that postsynaptic receplor modilicarion
is mainly responsible for the antidepressant aclion observed during long-term
administration of antidepressant agents. During long-lerm therapy with most
amtidepressanis (e.g., tricyelie antdepressanls, monoamine oxidase {MAO] in-

28:16.04.28

hibilors), these adaptive.chonges generally consist of subsensitivity of thie nor-
adrenerpic adenylate cyclase system in association with a decrease in the num-
ber of BFadrenergic receplors; such effects on neradrenergic receptor function
commonly are rclerrcd 1o as “down-regulation.™ In addition, some untidcpres-
sants reportedly decrease the number of 5-HT binding sites following chronic
administration.

Like other tricyclic antidepressants, clomipramine may produce sedation.
The drug also may. Jower the seizure threshold, particularly ot relatively high
dosages. (See Cantions: Nervous System Effects.)

Serofonergic Effects  Clomipramine is‘a polent and somewhat selec-
tive inhibitor of serotonin reuptuke at the presynaplic neuronal membrane, Clo-
mipramine-induced- inhihition' of serclonin reuptake causes incrensed synaplic
concentrulions of the ‘nedratriansmitter, resuliing “in numerous functional
changes associated with enhanced serolonergic feurclransmission,

Clomipramine s the most poient inhibitor of scrotonin reuplake mong
currently available idcyclic antidepressants, Data from in vitro studies suggest
that ciemipramine is approximately equivalent 1o or more potent thun Quoxetine
as a serofonin-reuptake inhibitor; however; in vivo studies indicate 1that the
serolonin-reupake inhibiling effect of Nuoxeline may be more potent than thal
of clomipramine on o weight as well as.an equimolar basis. This apparent
discrepancy may be explained af teast in purt by the retatively tong elimination
hall-lives of Nuoxctine and its principal metabolite, norfluoxctine. In addition,
metabelisin by N-demethylation decreases the potency and specificity of se-
solanin-reuplake inhibition by clomipramine bul noi Nuoxerine.

Ciomipramine .uppears to decrease the turmover ol scrolonin in the CNS,
probably as a result of a decrease 'in ihe release and/or synihesis of seroonin.
Several studics have investigated the effects of clomipramine on serolonin con-
centeations in patients with obsessive-compulsive disorder, The concentration
of serotonin in platelets has been shown 1o be substuntidlly lower in paticnts
wilh obsessive:compulsive disorder lreated wilh the dru|_.. and this decrense hus
beenshown lo correlale with clinical 1mpr0vemenl in vbsessive-compulsive
manifestations in these patients.

Clumlpr.nmnl.. rcporiedly decreases Lhe concentration of 3 hydroxylndule—
acetic acid (3-HIAA), (he principal metabolite ol serofonin, in the CSF of
patienls with obsessive-compulsive diserder or depression, Limited daa sug-
gest u possible reintionship -between improvemnent of obsessive-compulsive
manifessalions and deereased condentrulions of 5-HIAA in the CSF.

Manifestations of obsessive-compulsive disordér worsened after adminis-
tratién-of a scrotonin ugonist, metachlorophenylpiperazine (mCPP), compared
with placebo. Manifestations of obsessive-compulsive disorder also appenred
lo worsen ufter adminisiration of Wnonselective 'sérotonin untagenisl, meter-
goline, compared with placebo in patients receiving clomipramine. In conlrast,
such exucerbation was not observed with administration of mCPP in patients
treated with clomipramine lor several weeks or longer. If obsessive-compulsive
disorder is relited .t increased serolonergic -responsiveness, then these data
suggesl lhot clomipramine’s efficacy ‘follewing long-ternt administration may
be related 10 induction of subsensitivily in Lhe serclonergic sysiem; such an
effect has been referred 10 as “down-regulation” of serotonin receplors.

Effects an Other Neurotransmitters  Clemipramine’s principal ine-
taholite, desmethylclomipramine, is'an inhibitor of norepinephrine reuptuke.
Clomipramine decreases he concentration of 3-methoxy-4-hydroxyphenylgly-
col (MHPG}), 2 metabelite of norepinephrine, in CSF in patieats with absessive-
compulsive disorder. Patienls with depressive affective. {mood) disorders (e.g..
major depressive episode) ilso exhibit decreases in concentrations of 5-HIAA
and MHPG in CSF dunng treqtment with clomipramine, The decrease in the
conceruration of 3-HIAA in CSF was carrelated with inhibition of the in vilre.
uptake of *H-serotonin in plasma. The change in concentration of MHPG in
CSF during ¢lomipramine ilerapy was correlated wilh amehiomtion ol depres-
sion, ;

Preliminary evidence suggests thal clemipramine may inhibit dopaminergic
activily. Unlike many other, antidepressants, clomipramine exhibited extensive
binding to posisynaptig receplors of dopamine anlagonisis (*H-spiroperidol) in
vilro, In animals. dopamine oniagonism has been demonsiraled by clomipra-
mine's ubility 10 reduce apomorphine-induced behaviorn! siercolypy. The drug
also increases the CSF concentratipn of the dopamine metabolite homovanillic
acid secondary 1o increased dopamine wrnover. Becavse obsessive-compulsive
disorder is common in patients. with certuin disorders of dopumine regulation
(e.g... Sydenham’s chorea, Tourete’s, disorder [Gilles de ln Touretie’s syn-
dreme]), additiona) studies are needed 1o delermine whether these inilial lind-
ings are elinicatly imponant. (See Uses: Obsessive-Computsive Disorder.)

Like other tricyelic antidepressants, clomipramine binds o cholinergic re-
ceptors andiexhibils marked anticholinergic activity. As a result, clomipramine
therapy may cause adverse elfects commonly associmed with blockade ol mus-
cirinic eholinergic seceplors (e.p., dry mouth, blurred vision, urinary retenrien.
ennstipation, coplusion). In addiion, clomipramine binds lo o, -adrenergic and
histaminergic receptars and consequently exhibils ay-adrenergic biecking and
antihistaminic activity at usLnI Iherapeu[n. dosages. The-drug also has heen
shown 1w bind (o a-adrenoceptors and apiate receplors.

CNS Metabolic Effects  Brain imaging studies using posilron emis-
sioa- tomouruphy (PET) have demonsiniied melabolic abnormalities (usually
hypermetabelism) in cenain regions of 'the brain (including the orbilofrontal
corlex; candale nucleus, anpd prefronlul-pyri) in patients with obsessive-com-
pulsive disorder. Clomipsamine appears lo produce a return ol metabolism 1o
a more normal.level in the regionsiof:the brain that may be involved in the
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pothelogy of obsessive-compulsive disorder (orbitofronial cortex and the cau-
daie nucleus). For example, the melnbolic rate of glucose was decreased in
regions of the orbitofrontul corex and the lefi caudute nucleus and was in-
creased in other arens of the basal ganglin, including the right anterior putamen,
in patients with obsessive-compulsive disorder treated with clomipramine com-
pured wilh pretrealment measurements.

Othcr limited data suggest a relationship between decreases in the metabolic
rale of glucose in the orbitofrontal corex and the efficacy of clomipramine in
obsessive-compulsive disorder. The decrease from baseline in the metabolic
rate ol glucose in the [eft orbilofrontal region was gremter in patients whose
obsessive-compulsive symploms improved during clomipramine or fluoxctine
therapy than in nonresponders 1o such therapy. In these patients, the decresse
trom baseline in the metabolic rate of glucose in the right orbitofrontal region
was correlated with improvement in the manifestations of obsessive-compul-
sive disorder.

Effects on Sleep  Like tricyclic and most other-antidepressants, clo-
mipramine suppresses rapid eye movement (REM) sleep. The drug uppears 1o
be the most polent suppressor of REM sleep in the tricyclic antidepressant class.
The REM-suppressing effect may be sustained following discontinuance of
clomipramine therapy, and chronic therapy leads 1o substantial REM rebound
upon withdrawal of the drug.

m Cardiovascular Effects  Clomipramine sharcs (he cardiovaseilar ef-
fects of other tricyclic antidepressants (see Pharmacology in 1he Tricyclic An-
lidepressants General Staiement 28:16.04.24) and may produce ECG changes
{e.p., increases from baseling in QRS duration, QT interval correcled for rate
[QT] and (JRS axis; inversion ur Nattening of the T waves), cardine urrhyth-
ntias, tachycardia, and pestural hypOlLI]'\IOH

B Neuroendocrine Effects  Clomipramine affeets the endocrine sys-
temn. 1V adminisiration of clomipramine produced o dose-related increase in
plasma prolactin and corticotropin (ACTH) concentrations in healthy individ-
uals; an increase in the plasma cortisol concentrution also was observed. Pa-
tients with depressive affective (mood) disorders (e.g.. major depressive epi-
sode) also exhibited increases in plasma prolueting ACTH, and conisol
concentrations following IV administration of clomipramine; however, the in-
crease in plasma prolactin noted in patients with a major depressive episode
wis less than in nondepressed individuals. Clomipramine-induced increases in
prolactin secrelion appear 10 be scrolonergically mediaied.

Clomipramine appears lo affect 1the CSF concentration of neurcopeptides
that are elevated in patients with obsessive-vompulsive disorder. The concen-
trations of such neuropeplides {e.p., comicotropin-releasing hormone, vaso-
pressin) are decreased during long-term (¢.g., 20 months) therapy with the drug.
In addition, an increase in the CSF concentration, corrected for age, of oxytacin
has been observed.

For funher information on the phurmacology of clomipramine, see Phar-
mucology in the Tricyclic Antidepressants General Statement 28:16.04.24.

Pharmacokinetics

In all hurnun studies described in the Phurmﬂcokmc.ucs section, clomlpm-
mine was udministered as the hydrochloride sali.

B Absorption  Clomipramine hydrochloride appears to be well absorbed
from Ihe GI 1ract following' oral adminisiration. However, exlensive first-pass
merabolism decreases its oral bioavailability to about 50%. The oral capsules
and solution of clomipramine hydrochloride reportedly ure bivequivatent. Food
does not appear o substantially affect the bioavailability of clomipramine [rom
the capsules.

Peak plasma clomipramine concentrations of approximately 56—154 ng/mL
{mean: 92 ng/mL} usually occur within 2—6 hours (mean: 4.7 hours) following
oral administration of a single 50-mg dose of clomipramine hydrochloride, Like
other iricyclic antidepressants, clomipramine exhibits considerable inlerindi-
vidual variation in plisma concentrations achieved with a givén dose due, at
feast in part, to genetic differences in the metabolism of the drug. (See Phai-
macokinetics: Elimination.)

Following multiple-dose oral administration of clomipramine, stendy-state
plasma concentrations of the drug generally ure achieved 'within about 1-2
weeks. Steatly-stale plasma desmethylclomipramine {the principal melabolite)
coneentrations may be achieved at about the same time as steddy-state plasma
clomipramine concentrations or later. In some cases, plasma desmethylclomi-
pramine eoncentrations have been ebserved to continue to increase during 4—
6 weeks of administration of a constant dosage of clomipramine hydrochloride.
Plasma concentrations of desmethiylelomiprumine generally exceed those of
the parent drug following mulriple daily dosing of clomipramine hydrachloride.

The manufacturers siale that, afier' multiple daily dosing of clomipramine
hydrochloride 150 mg, the accumulation faclors for clomipramine and des-
methylelomipramine are approximmely 2.5 and 4.6, respectively. However, it
may take 2 wecks or more o ochieve this éxient of accumulation al a canstant
dosape beeause of the relatively long elimination hailf-lives of clomipramine
and desmethylclomipramine. Al steady state, peak plasma concentrations of
94-339 (mean: 218) and 134-532 {mean: 274) ng/mL of-clomipramine and
desmethylclomipramine, respectively, were attained following multiple daily
doses of 150 mg of clomipramine hydrochloride. Phurmacokinetic dalo in pu-
lients receiving clomipramine hydrochloride dosages ranging from 150-250
mg daily are lacking.

In a dose-proportionality study involving multiple dosing. steady-stale
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plosma concemratiens and the wreas under the plasma concentration-lime curve
(AUCs} of clomipramine and desmethylclomipramine were not proponional to
dose ar dosupes ranging from 25-150 mg daily. Howcver, at:dosages ranging
from 100-150 mg daily there was an approximately linear relationship beliween
these variables and dose. The manufacturers state Lthot the relatiooship berween
dose and plasma clomiprarine or desmedhylelomipramine concentrations has
not been sysiematically evaluated at higher dosages. However, il there is a
substantial dose dependency at dosages exceeding 150 mg daily, the potential
exists for dramatically higher sieady-siae plasma concentrations and AUCs of
clomiprimine and desmethylclomipramine even in patients rceciving dosapes
witlin the recommended range. Such an elfeet may pose a potentiul risk in
some patients. (See Cautions: Precautions and Contraindications.)

The effect of age on plasma concentrations of clomipramine and desme-
thylclomipramine is not fully known. Howcver, substantially lower plusma
concentrations of clomipramine and desmethylclomipramine have been re-
poried in younger adulis (18—40 yeurs of age) compared with those obtajned
in individuals older than 65 years of age. Children younger than 135 yeurs of
age also had substantially lower plasma concentration-dose ratios of clomip-
ramine when compared with adults. In additien, clomipramine uppears 10 be
beuer tolerated in younger than im older patients.

Substantially lower steady-state plasma clomipramine concentrations have
been reponted in smokers when compared with nonsmokers. However, smoking
appears 1o have less effect on plasma concentrwlions of desmethylclomipra-
mine.

The relationship between plasma clomipramine and desmethylclomipra-
mine concentrasions und Lhe therapeutic andfor roxic effects of the drug has
not been clearly established. The resulis of studies involving plasma concen-
tration monitoring in patients with obsessive-compulsive disorder and/or de-
pression have been equivacal. In some studies, the sum of plasma clomipramine
and desmethylclomipramine concentrations has been used as Lhe drug concen-
tration. In depressed patients, preliminary evidence suggests that lower plasma
concentrations of clomipramine plus deamelhylclnmlpramme {less thun 150 ng/
mL) ‘are associated with nonresponde while highet céncentrations (cxcccdlng
450 ng/mL) may be associated with an increased risk of adverse effects and
perhups nonresponse. In patients wilh obsessive-compulsive disorder, tlie re-
sults of 2 studies in which a relationship between plasma concentrntion and
therapeulic response was found suggested thal dplimal therspeulic response
may be oblained in patienls with plasma clomipramine concentrations ranging
from 100-250 ng/mL and plasma desmelhy]clonnprﬂmme concentrations rang-
ing:from 230550 ng/mL. i

®m Distribution  Distribution of clomipramine and its metabolites inlo hu-
man body tissues and Auids has not been fully characterized. However, both
clomipranine and desmethylclomipramine are highly lipophitic and are widely
distribuled jn body lissues, with moderite 1o high concentrations occurring in
organs such as the lungs. adrenals, Kidneys, heart, and brain, The apparent
volume’ of distribution of clomipramine in healthy adulis averages |7 Likg
(range: 9-25 L/kp).

Both clomipramine and desmethiylclomipramine cross thé blood-brain bar-
rier; the manulacturers state thal desmethylclomiprumine is distributed into
CSF at a concentration about 2.6 times higher than in plasma. However, in one
study of putients with depression or obsessive-compulsive disorder, the con-
centration of desmethylclomipramine in CSF was 2.6% that of the plasma con-
centration, L.OI'I'ESPOFIdiﬂg 10 the fraction of desniethylclomipramine not bound
lo plasma proteins.

‘Clomipramine is approximately 97—98 i bound tol plasma proteins, prin-
eipally to albumin and possibly to «-neid glycoprotein (e,-AGP). The exlent
of protein binding of clomipramine appears to be independent of plasma con-
eentrotion. Desmelhylclom:pmmmc is upproximuiely ¥7-99% bound to plasma
proldins. Because protein binding of both clomipramine and desmeibylelomi-
pramine is exlensive, the manufuciprers state that, while the possibility (hat
clomipramine interacts with other highly: protein-bound drugs has not been
Tully evaluated, such interactions may be important. (See Drup luteractions:
Proicin-bound Drugs.}

Clomipramine crosses the pliscenta and also is distributed into human milk.
In one case report, plasma clomipramine concentrations werc measured in an
infant whose mother was receiving clomipramine hydrut.hluride 125 mg daily
during pregnancy. The plosma clomipramine concentration in the infant was
267 ng/mL at binh; subscqucm]y| the plasma concentration in the infant. de-
crcu.scd although nursing bepan 7 days afier delivery and LDnll_llLlLd Afler the
first week postpartum, the mother's dosage of clomipramine hydrochloride was
increased to 150 mg duaily and the concentration of clomipramine in milk was
80-160¢4n of the concurrent plasma clomipramine concentration at steady state.
The infant’s plasma concentrativn of clomipramine was at the limit of delection
(9.8 ng/mL) 33 days posipartum. Serum concentrations of clomipramine and
its metabolites (i.e., desmethylclomiprainine, 8-hydroxyclomipramine, 8-hy-
droxydesmethylclomipramine) were not cbserved or were below the limit of
detection in a limited number of healthy, full-tlerm neonates and infans who
were breast-led by mothers whose only medication was clomipramine admin-
istered at a constant dosage for at least 3 weeks.

® Elimination Evidence that 1he sieady-state plasma concentrations and
AUCs of elomipramine and desmethylclomipramine may increase dispropor-
Lionately with increasing oral doscs of the drug suggests that the metnbolism
of clomipraminerand desmethylclomipramine: may be capacity-limited (satu-
rable). “The manufacturers coutipn that this fact should be considered when
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evoluating the availeble data conceming the pharmaocokinetic parameters of
clomipramine as these data ofien were obtained in individuals receiving 50-
mg daily doses. It clomipramine and desmethylclomipramine exhibit nonlinear
phormacokinetics at dosuges exceeding 150 mg daily, their elimination half-
lives may be considerably profonged at dosages near the upper limit of the
recommended dosage range (i.e., 200-250 ing daily). At such dosages, clo-
mipramine and desmethylclomipramine may accumulate, which may increase
the incidence of any dose- or plasma conccmrauon -dependent adverse effects,
particularly seizures,

The elimination hnlf-life of clomipramine averages approximalcly 32 hours
(range: 19-37 hoars) and that of desmethylclomipramine averages ohout 69
hours {range: 54-77 hours) Tellowing a single, 150-mg oral dose of the drug.

The exact metabolic fate of ‘clomipramine has nol been fully elucidated.
Clom1pr.|mme appears 1o be extensively melabolized to desmethylclomipra-
min¢ and other meiaholites and their glucuronide conjugates. Desmethylclom-
ipramine, the principal metabolite, is formed by N-demethylation of clomip-
ramine. Other metabolites of clomipramine include B-hydroxyclomipramine,
2-hydroxyctomipramine, and clomipramine N-oxidé, which appear 1o be
formed via B-hydroxylation, 2-hydroxylation, and N-oxidation, respectively.
The metabolites of desmethylelomipramine include 8- hydroxydcmelhylclom-
ipramine and didesmethyiclomipramine, which apparently are formed via 'B-
hydmxylauon and N-dcmclhylallon respcctwcly Allhough desmetliylclomi-
praminc is pharmacologically active, its éfficacy in obsessive-compulsive
disorder is not known. 8-Hydroxyciomipramine and 8-hydroxydesmethylclom-
ipramine also are pharmacologically active but the elinical importance of their
presence remains unknown.

The hydroxylation of clomipramine and desmethylclomipramine appears
to be under genetic control (similar to that of debrisoquine and sparicine). In
healihy adulls who were phenotyped for debrisoquine hydroxylatien, extensive
metabolizers werc distinguishable from poor melaholizers with regard to the,
exlent of hydroxylation of desmethylclomipramine. Blood coencentralions of
desmethylclomipramine were higher than expected in i limited number of pa-
tients who subsequently were found 10 be poor metabolizers. Limited darn
supgest that CYP2DG, a.cytochrome P-450 isoenzyme, implicated in the spar-
leine/debrisoguine oxidatien pelymorphism, js involved in the B-hydroxylation
of clomipramine and desmethylclomipramine and in the 2-hydroxylation of
clomipramine. In addition, demethylation of clomipramine may. invelve
CYP2C, which is implicated in the S-mephenyloin oxidation polymorphism,
and CYPIA2.

Possihle differences in the metabolism of clom;pramlnc among ethnic pop-
ulations were suggesied by a study in a limited numher of healthy individuals
that showed plasma clemipramine concenirations afler a single oral dose of the
drug 1o be highcr in Asians (e.g., Indiun, Pakistani} than in whites (e.g.. British).
In Japanese patienis treated with clomipramine, substantial tnterindividual vari-
atien in demethylation and hydmxylduun was observed; however, the preva-
fenec of possibly poor dcme[hy!a[urs and poor hydroxylators of clomipramine
was estimated to he b and 1%, respectively. Funher study is needed to clurify
whether the pharmacokinetics of clomlpmmme truly differ in individuals of
various cthnic backgrounds. ’

Folluwing oral administration, clbniipramine and its metabolites are ex-
creted in urine and in feces (via biliary-elimination). In 2 healthy individuals,
approximately 51-60 and 24-32% of an erally administered, radiolubeled, 25-
mg dose of clomipramine liydrochloride were excreted in urine and feces, re-
spectivety, after 14 days. Unchanged clomiprimine and desmethylclomipra-
mine were cxcreted in urine in quantities that together comprised approximately
(1:8-1.3%% of the dose, In a limited number of healthy ‘individuals whe received
a-single oru) dose of clom:prnmmc 8- hydmxyclnmlpmmlne glucuronide was
the principal melabolite found in urine. Although the urifiary recovery ol 8-
hydroxyclomipramine glueuronide in these individuals who were phenotyped
for metabolism of sparicine and mephenytoin was lower in poor melabolizers
of sparteine compared wilh exténsive metabolism of sparteine, estimates of
elearance via glucuronidution did not differ between phenolypes, suggesting
that the-eapacity for glucuronidalion is not contingent on the capacity for 8-
hydroxylation of clomipramine.

The effects of renal and hepatic :mpmrmcm on the disposition of clomip-
ramine huve not been Felly elucidoled.

Limited data suggest that demethylation of clomipramine may-be rcduced
with'chronic alcohel consumption. In one sludy, the cleuranee of clomipramine
via demethylation was decreased substantially and the ratio of bleod clomip-
ramtine 10 desmethylclomipramine concentrations ol steady stale was higher in
recently detoxified ateoholic patients (ubstinence periods ranged from 4-20
weeks) compared with a control group of-patients with no history of alcoholism.

Induction of drug-metabolizing enzymes (as measured by antipyrine hall-
life) does not appear to oceur with clomipramine.

Hemodialysis. peritoneal dialysis, forced diuresis, and/or cxchange trans-
fusion are unlikely to remove clomipramine and desmethylelomipramine sub-
stantialty because of the drug s ropid distribution inte body tissues.

Chemistry and Stability

m Chemistry  Clomiprumine, u dibenzazepine-derivative tricyclic anti-
depressant, is the 3-chlero analog of imipramine. Clomipramine is commer-
cially available os the hytlrochlonde salt, which occurs as a white 1o off-white
crystalline powdes. The drug is freely soluble in'water, methanol, and meth-

ylence chleride, and insoluble in ethyl ether und hexane. The drug has a pK, of.

9.5.

28:16.04.28

W .-Stability. Clomipramine hydrochloride capsules should be sored in
light containers at a.temperature of 20-25°C and protected from moisture.
When stored as direcled; the capsules have an expiration date of 3 years fol-
lowing the date of manufacture,

For further infermation on chemistry, pharmacology, pharmacukl-
netics, uses, cautions, acute foxicity, drug inteructions, and dosuge and
administration of clomipramine, sec the Tricyclic Anlidepressants General
Statement 28:16.04.28,

Preparations

Excipients in commercially available dreg prepurttions may have clinically
important effeets in some individuals; consuli specific product lubeling for details.

Clomipramine Hydrochloride
Oral
Capsules

Anafranil”, Mallmckrodt

Clomlpramlne Hydrochlorlde
Capsules

Anafranil®, Mallinckrodl

Clomipramine Hydrochilorlde
Capsules

Anafranll®, Mallinckrodt

Clomipramine Hydrochloride
Copsules

25 mg”

50 mg"

75'mg*

*available frem one or mare manufuciseer, distribulos, and/or repackager by peneric nenproprany) mme
FUse is not curmentiy |m:ludcd inlhe labeling apprenved by the US Fuod aid Drug Administration

Selecred Revicions Juniary 069, & Coperehr, June T997, American Soviery an. Hih-Syatein
Pharmacists, Inc.

Desipramine Hydrochloride
W Desipramine is a dibenzazepine-derivative tricyclic anlidepressant.

Dosage and A_dministralt‘ion

8 Administration  Desipramine hydrochloride is administered orully.
Although desipramine has been administered in up to 3 divided doses through-
oul the day, it is long-acting and the entire daily dose may he administered
one lime. Administration of the éniire daily dose a1 hedtime may reduce doy-
time sedatian; patients who experience insomnia and stimulation from the drug
may receive the entire duily dose in the moming.

m Dosage  Thereis a wide range of dosuge reguirements, and desnge of
desipramine hydrochloride musi be carcfully individualized, Initial dosages in
adults should be Tow and generally range from 75-150 mg daily, depending
on the severity of the condition being treated. Dasage may he graduaily ad-
Justed t¢ the level that produces maximal therapeutic effect with minimal tox-
icity. In seriously il] pmtcnls desipramine dosage muy be gruduatly increased
1o 300 mg daily if Ticoessary. Destpramine hydrochloride tlmau.s exceeding
300 mg daily are not récommended. Hospitalized p.lllEnl\ under close SUpLr-
vision muy genem!ly be piven higher doses than outpiiients, Getiatric and
udolescent patients should usually be given lower (han average doses. Manu-
facturers state that therapy should be initinted with 25-50 mg daily in these
patienis and thal dosages greater than 100} mg daily are usually not necessary.
In gerialric and adolescent patients wha are seriously ill, desiprunine dosage
may be funher increased 1o 150 mg daily if necessary. Desipramine hydro-
chlonide dosages exceeding 150 mg daily are not recommended in these age
groups. Maximum anridepressant effects may not occur for 2 or inore weeks
afler therapy is begun.

Afler symptoms are controlled, dosage should be gradually reduced 10 the
lowest leve] thal will maintain relief of symptoms. Te aveid the possibility of
precipitating withdrawal symptoms, desipramine shoull not be terminated
abruptly in patients who have received high dosages [or prolonged periods.

Particnis should be, monitored for possible worsening of depression, suici-
dality, or unusua) changes in behavior, especially at the beginning of therapy
or during periods of dosage adjustment. (See Cautions: Precautions and Con-
traindicalions.  in  the Tricyclic' ‘Antidepressants General  Stutemcnt
28:16.04.28))

Cautions

Desipramine shases the pharmacologic actions, uses. and 1oxic potentials
of the 1rcyclic anndepressan[s and 1he usual precautions of Iricyclic antide-
pressant administration showld be observed. Patients should be fully advised
about the risks; especially suicidal thinking and behavior (suicidulily), associ-
ated with tricyelic antidepressant therapy. For a complete discussion, sec Cau-
lions: Precautions and Contraindications and Cautions: Pediairic Precautions,
in the Tricyclic’ Antidepressams General Statcment 28:16.04.28.

m Pediatric Precautions  Becausc collapse and sudden death occurred
in ar leasi one child (an 8-year-old boy) receiving desipramine for 2 years lor
auention deficit hyperactivity disorder (ADHD) and sudden death also has been
reported in other children receiving the drug, at least one manufaciurer of
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