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quently in patients recciving acamprosale than in those receiving placebo (2.4
versus (L.8%). Completed suicide occurred in 8,13% of patienis receiving acam-
prosate in clinical studies and in 0:1% of those receiving placebo, While many
of these evenis occurred in the eomext of alcohol relapse, a consistent poltern
between recovery [rom alceholism and the emergence of suicidality was not
identilied, These studies excluded patients with severg psychiardc impairment,
and review of safety data did not shiow a difference in.the incidence of adverse
evenss designated as depression belween those receiving acamprosate and those
reeeiving placebo. The existence of a-relationship betwceen alcohol dependence,
depression, and suicidality is well krown.

Ciosely monitor pntients for sytnptoms of depression and suicidal thinking.

Specific Populations  Prepnuhey,  Category €. (Sce Users Guide.

Luctotion.  Acamprasute is distributed into milk in rats; coution if used
in nursing women. :

Pedintric Use,  Safety and efficacy not established in children younper
than |8 years of age. Acamprosale has been evaluated in a limited number of
adolescents 16—19 years of age.

Geriatric Use.  Experience in those 65 years of age or older insufficient
io delerminc whether they respond differently than younger adults,

Phunmicokinetics not evaluated in geriatric individials. Becausc geriairic
patients (requently have deereused renal funetion, plasma concentrations of
acamprosate are expecied 1o be higher in geriatric individuats thun in younger
adults. Select drug dosage carefully. Consider menitering renal function. .

+ Hepatic Impairment,  Phannacokinetics naot aliered in patients with mild
or moderate hepatie impuirment (Child-Pugh class A or B). Safely and phar-
macokinetics no1 evaluated in patients wilh severe hepatic impaisment.

Renol Impalrment.  Acamprosate is climinated in urine as unchanged
drug: clearance depends on renal function..Dosage adjustment recommended
in palients with creatinine clearance of. 3050 mL/ninute. (See Dosage and
Administration: Special Populations.) Contratndicated in patients with creali-
nine ¢learance less than 30.ml./minute,

A Common Adverse Effects  Adverse elfects reponed in 55¢ or more
of patients receiving acamprosate and more frequently than placebo include
diarrhea and asthenia.

Drug Interactions

Safety profile in patients receiving acamprosate in conjunction with anx-
iolytics, hypnotics and sedatives {including benzodiazepines), or nonopiate an-
algesics in clinical studies was similar 10 fhat in patienis receiving these drugs
with placebo.

Alevhol.  Pharmacokinetic inleraction unlikely.

Antidepressants.  Changes in weight ¢i.e., loss or gain) reporied more fre-
quently in patients receiving acamprosate concomitantly with an antidepressant
than in palients receiving cither agent alane.

No chuange in the pharmaeckinetics of desipramine or imipramine.

Dinzepam.  Pharmacokinetie interaction unlikely.

Disulfiram.  Pharmacokinelic interaclion unlikely, ‘

Naltrexone.  Pharmacokinetic interaction (increascd plasina concentrations
of acumprosate; ne change in plasma concentrations of nallrexene or its major
metabolile, 6-A-nultrexol). No dosage adjusimem recommended.

Description

Acamprosate caleiom is'a synthetic homotaurine derivative and is strue-
lurully related to y-aminebulyric avid (GABA).

While the precise mechanism ol action: of acanprosate in (he mainlenance
of ubstinence fron aleohol ingesuon remains Lo be determined, the drug de-
creases glutamatergic transmission and modulates neuronal hyperexcitability
during withdrawal {rom alcohol. Acamprosate reduces voluniury tntake of al-
cohol in alcohol-dependent animals, Acamprosate did not exhibit anticonvul-
sant, iantidepressant, or anxiclylic activity in animul sudies. Administration of
acamprosole was not associaled with the development of tolerance or depen-
dence in animal siudies: Aciamprosale is not known to eause aleohol aversion.
Ingestion of aleohol by individuals recciving acamprosate therupy does nol
result in a disulfirun-like reaction.

Acamprosale is eliminated principally in urine as unchanped drug. The drug
is not melabolized in the liver. Acamprosate does nol induce cytochrome P-
450 (CYP) isoenzymes | AZ or 3A4, nor does it inhibit CYP isoenzymes 1A2,
209, 2C19, 2D6, 2E1, or 3A4.

Advice to Patients

Risk of psychomotor impairment; importance of exercising caution while
driving or operating hazardous machinery nntil the effecis of the drug on the
individual are known.

importance of continuing acamprosalc as directed by their clinician, even
in the event of a relapse. Impernance of diseussing any renewed use of alcohol
wilh their clinician.

Advise'paticnts that acamprosate hielps maimtain abstinence only when used
as part of o Treatment program that includes counseling and other suppoitive
mensures.

Risk of suicidality: importance of patients, families, and carcgivers noti-
tyingiclinicians of emergence of suigidality or symptoms of depression.

linpertance of women informing clinicians if they are or plan to become
pregnant or plan Lo breast-feed. i
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Importance ol informing clinicians of existing or conlemplaled concomitant
therapy, including prescription and OTC drugs, ns well as any concomitant
illnesses. i |

Importance of informing paticnts of other imponant precautionary infor-
mation. (See Cautions.}

Overview” (see Users Guide). For additional information on this drug
until 2 more detailed monograph is developed and published, the mano-
facturer’s.lnbeling should be consulled. It is essential that ihe manufac-
turer’s labeling be consulted for more delailed information on usval can-
tions, precoutions, contraindicativns, pelentinl drug interuclions,
laboratory test interferences, and acule toxicity.

Preparations

Excipiénts in commercially available drug preparmions may have clinically
imponant cffects in some individuals: consult specific product labeling for details.

Acamprosate Calcium

Oral
Tabletls,
delayed-
release
{enleric-
coated)

333mg Campral®, Foresl
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Atomoxetine Hydrochloride
B Aronoxetine is a selective norepinephrine-reuptake inhibitor.

Uses

Alomoxetine hydrochloride is used as an ndjunct 10 psychalogical, educa-
lional, social, and other remedial measures in the treatment ol attention-deficit
hyperactivity disorder (ADHD).

® Attention Deficit Hyperactivily Disorder  Atomoxeline hydro-
chloride is used as an adjunct to psychological, educational, social, and other
remedial measures in the treatment of ADHD ¢hyperkinetic disorder, hyper-
kinetic syndrome of childhood, minimal briin dysfunciion) in adulis and chil-
dren 6 years of age and older. Efficacy of the drup for ihis indication was
estabtished in short-term {69 weeks) contrelled clinical studies in children armd
adolescents 6-18 years of age and also in 10-weck controlled clinical studies
in'adubts who met DSM-1V-criteria for ADHD. Efficacy .of iwomoxesine in the
treaiment of ADHD also was eslablished in one longer-term (12 months) con-
trolled clinical swdy in children and adolescents 6-15 ycars of ape.

In conirolled clinical swudies in children 7-13 yeary of ape with ADHD.
therapy. with alomoxetine (nican final dosuge-of 1.6 ing/kg daily, administered
in 2 divided doscs in the moring and lute afiernoon for 9 weeks) was mare
clfective than placeho:in ‘decreasing inatfention and: hyperactive/inpulsive
symplams. as measured by the ADHD Ratng Scale-1V-Parcnt Version
{ADHDRS), Clinical Global Impressions-ADHD-Severity (CGL-ADMD-S),
and Conners Parent Raling Scale-Revised: Short Form (CPRS-R:S). [n another
controlled clinical study in children and adolescents 6—t6 years ol age with
ADHD, therapy with atlomoxetine (miean final dosage of 1.3 mg/kg once daily
in the moming for 6 weeks) was more effective than placebo in decrcusing
inaticntion and hyperactive/impulsive  symptomns, a5 measurcd by the
ADHDRS, Conners Parent Rating:Scule. and Conners Teacher Rating Scale.

In a randomized, placebo-controlled, dose-response study with aomoxetine
0.5, 1.2, or 1.8 mg/kg daily, administered in 2 divided doses in the moming
and late afiernoon for § weeks) in children and adolescents 8-18 years of ape
wilh ADEID, therapy with ntomoxctine 1,7 or 1.8 mg/ke daily was more cf-
fective than plaecbo in decreasing inittention and hyperaciive/impulsive symp-
toms, as measured by the ADHDRS, and improving socizd and (amily func-
tioning, as measured by the Child Health Questionnaire (CH(}). Patients
receiving atomoxetine 0.5 mgfkp daily exhibited responses inlermediate 1o
those observed in patients receiving placebo or atomoxeline at higher dosapes
(1.2 or 1.8 mgfkg daily), but no differences in response were ebserved between
paticnts recciving dosages of .2 versus [.8 me/kg daily.

In an open-label, multicenter study in boys 7-15 vears of age and girls 7-
9 years of age with ADHD, therapy with atomoxetine {up lo 2 mg/kg daily,
adminisiered in 2 divided doses in the morming and lule afiernoen) ar meth-
ylphenidate (up 10 60 myg daily, administered once daily or in 2 or 3 divided
doses) for 10 weeks produced similar results in the reduction of ADHD symp-
toms; 'hawever, double-blind clinical studies are needed 1a establish the can-
paralive efficacy and telerance of these therapics.

In a randomized, double-blind, placebe-tontrolled maiutenance study, 604
children and adolescents 615 yeurs of ape with ADHD inittally received open:
lubel atomoxetine (1.2-1.8 mg/kg daily in 2 divided doses) for 10} weeks: Pa-
tients who responded to therapy during the open-label phase were ramdomized
at week 12 to receive either atomosxcetine (at the same dosaget or placeho for
un additional 9 months. At study end poinl, relapse (defined as an increase in
ADHDRS 1otal score 10-90% of baseline score and an increase of 2 or more
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points en the CGI-S scale) occurred in fewer paticnis receiving atomoxetine
comparcd with those receiving placebo (22 versus 38% ). When the more-s¢n-
sitive secondary definition of relupse (an increase in ADHDRS tolal score to
50% of baseline scorc-and an increase. of 2 or more points on the CGI-5 suale)
was uscd. the relupse rate also was substantially lower intomoxcline-treated
patienits {285 than in placebo-treated patients:(48%).-In uddition, patients who
continued receiving atomoxetine cxperiénced a longer tme to relapse. and
achieved superior psychosocial [unctioning compared 10 those receiving pla-
cebo. i
In controlled clinical siudies in adulis with ADHD, therapy with atomox-
etine {mean final dosage of 95 mg daily, adminisicred in: 2 equally divided
doses in the moming and lale afternoon/early evening for 10 weeks) was more
cllective than placebo in decreasing inatientign and hyperactivefimpulsive
symptoms. #s measured by the Conners Adult ADHD Rating Scale {CAARS).

Dosage and Administration

B Administration  Atomoxctine hydrochloride may be administered
oritly once daily in the moming or in 2-cqually divided doses in the moming
and late nfiernoon/early evening, The drug may be ndministered without regard
10 meils.

The manufacturer states that atomoxetine is an ocular irritant; thereflore, the
capsules should be swallowed whote and should not be broken or opened. nor
should the capsule contenis be sprinkled on [ood.

® Dosage
atomoseline.

The usual initial dosage ol atomoxetine in adulis or in children and ndo-
lescents weighing more thun 70 kg is 40 mg daily; dosage may be increascd
after o minimum of 3 days 1o o'trget dosape ol approximately 80 mg duily. If
an optimum response has not been achicved after 2 additional weeks of
therapy. dosape may be increased 1o o maximum ol 100 mg daily: dosages
exceeding 100 mg daily have not been shown in clinical trals 10 resull in
additional therapeutic benefit. In adulis or in children and adolescents weighing
more thun 70 kg, il atomoxeline is used concomilantly with potent inhibitors
of the cytochrome P-450 2D6 (CYP2D6) isocnzyme (c.g., paroxetine, fluoxe-
tine. quinidine) ar in patients with poor metabolizer phienotypes of the CYP2D6
tsoenzyme, the nitial atomoxetine dosape should be 40 mp daily and dosage
should be increused (0 the usual target dosage of 80 mp daily onty it ADHD
symploms [ail 10 improve afier 4. weeks of therapy and ‘the ‘initial .dosage 15
well 1olerated, The maximum recommended dosage of atomoxetine:in ndults
or in children und adolescents weighing more than. 70-kg is 100 mg dnily. The
safety ol single doses exceeding 120 mg and 1otal daily dosages exceeding 150
mg has not been established. i

The usual initial dosage of atomosxetine in children and adolescents weigh-
ing 70 kg or l¢ss is approximatcly (.5 mg/kp daily; dosage may be-increased
alicr a minimum of 3 days 1o a targel dosage of approximutely 1.2 mpg/kg daily.
In children snd adolescents weighing 70 kg or less, if alomoxetine is used
concomitarily with potent CYP2D6 inhibisors (e.p., paroxetine, [luoxeline,
quinidine] or in patients with poor metabolizer phenotypes of the CYP2D6
isoenzyme, Lhe initial alomoxetine dosuge should be 0.5 mg/kg daily and dos-
age should be increased to the usual 1arget dosage of 1.2 mg/kg daily only if
ADHD sympioms fail 10 improve afier 4 weeks ol therapy and the injtial dosage
15 well 10lerted. Daily dosage of atomoxctine in children and adolescents
weighing 70 kg or less should not exceed [00 mp or 1.4 mg/ke, whichever is
less; dosapes exceeding 1.2 mg/kp-daily have not been shown in-clinten] (rials
to result in additional therapeutic benefiv

Becnuse the effectiveness of utomoxetine for long-term use (i.c., more than
|2 menths in childeen and adolescents 615 vears of age. more than 9 wecks
in those 16—1§ years of age, and more than 10 weeks in adults) has not heen
cslablished. patients receiving alomoxetine for extended periods should be pe-
rindically reevalualed to assess the long-term usefulness of the drug.

Alomoxetine may be discontinued- withoul lapering the dosoge,

® Special Populations  The manufacturer recommends that usual infiial
and Larget dosages of alomoxetine be reduced by 50% in paticnts with moderate
hepatic impaiement (Child-Pugh class B) and hy 75 in those with severe
hepatic impairment (Child-Pugh class C).

Dosage ol aiemoxetine hydrochloride is expressed in lerms of

Cautions

m Contraindications  Known hypersensilivity 1o atomoxetine or any in-
gredient in the formulation.

The manufacturer states that atamaxetine is contraindicaled in patients car-
rently receiving or having recently received (i.c., within 2 weeks) monoamine
oxidase (MAOQ) inhibitor therapy. In addition, at least 2 weeks should elapse
alter discontinving atomexeline before initiating MAQ inhibitor therapy. Se-
vere, polentally fatal, reactions (including hyperthermin, rigidity, myoclonus,
autonomic instability. with possible rapid Auctuations of vital sipns, and mental
status changes that include extreme agitation progressing to delirium and coma)
have been reported in patients receiving other drugs that affect brain mono-
amine concentrations concomitantly with MAQ mhibitor therapy.

The manutacturer also states that atomoxetine should not be used in patients
with angie-closure glaucoma, since the drug was associated with an increased
risk of mydriasis in some patients during controlled clinical trials.

B Warnings/Precantions Warnings  Suicigulity Risk, Alomoxe-
tine may increase the risk of suicidal ideation in children and adolescents with
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attention dehciv hypernciivily disorder (ADHD). (See Pedinric Use under
Warnings/Precautions: Specific Populations, in Cautions.) Pedimric patiems
should be clpscty monilored for clinical worsening, suicidalily (suicidal idea-
tion or behnviors), or unusunt changes.in behavior, particularly during the first
lfew months after initintion of therapy and-during periods of dosage adjustments.
Monitoring should include daily observation by family members and carepivers
and [requent eontact with he prescribing-clinician. panicularly if the paticnt’s
behavior changes or is a concern. The:manufaciurer recommends lace-10-Yace
conlact between clinicians and patients or their family members or carepivers
ar least weekly during the first 4 weeks of therapy and then.every other week
for the next 4 weeks, with subsequent face-1o-Tace contael al |2 weeks and as
clinically indiemed thereafier; additional conluct via telephone may be appro-
priate belween visils. i

Discortinuance of therapy should be eonsidercd in patients with emergent
suicidality or manifestations hat may be precursors (o emerging suicidalily
{e.g., anxicly, agilation, panic altacks, insomnia, irritability, hostility, agpres-
siveness. impulsivity, akathisia, hypomania, mania), particularly i such man-
ifestations are, severe or abrupt in onsel or were not parl of the patient’s pre-
senting sympioms. '

Sensitivity Reactions  Allergic reactions, including angioedema, urli-
caria, and rash, have been reponed rarcly in patients receiving alomoxctine.

Otlrer Warnings and Precanfions  Severe Hepatic Injury.  Severe
hepatic injury was reporied during'posimarkeling survetllance in 2 patients [an
adolescent and an adull) who had received atomoxetine. for several monihs. In
one patieni, hepatic injury was manifesied by inereased hepatic cnzymes (up
10 40 times the upper limit of normal [ULN]} end jaundice (bilirubin up to [2
times the ULN); manifestations recurred upan: rechallenge with alomoxeline
und resolved npon -discontinunnce of the drug. providing evidence that the
hepatic injury was caused by atomoxetine, Both patients recovercd and did not
require liver ransplantalion. However. the manulucturer noles thal severe drug-
related hepatic injury may progress to acute hepatic lailure resulting in death
or requiring liver iransplantulion in a small percentage ol patients. The actual
incidence of hepalie injury In patients receiving alomoxeline is unknown be-
cause of possible underreporting ol postmarketing adverse eflects.

Adversc hepatic effects may occur several months alier initiation of ato-
moxetine, and lshoraory abnormalities may conlinue to worsen for several
weeks ofter discontinuance of ihe drug. Hepitic énzyine concentrations should
be determined alter the lirst innnifestation of hepatic dysfunction (e.g., prurtius.
dark  urine, jaundice, right upper quadrant tenderness, unexplained flu-like
sympioms) in palients receiving alemexeline. Atomeseline should be discon-
tinued in patients with jaundice or laboratory evidence of hepatic injury, and
therapy with the drug should not be reinitiated in such patients.

Sudden Deuth and Serioas Cardiovascular Eveats.  Although a causal rela-
tionship 10 atomoxetine has not been established, sudden unexpluined death,
stroke., and myocardial infarction have been reponed in adulls feceiving usual
dosages of stomoxetine for the treatment of ADHD, Sudden unexplained death
ulso has been reported in children and adolescents with structural cardiac ab-
normalities or olher serious cardine conditions receiving usual dosages of alo-
moxeting. Children, adolescents, and adults who are being consideredlor s1o-
moxeline therapy should undergo a thorough medical histocy review (including
evaluation for a family history of sudden death or vesiricular arrhythmin) and
physical examination 1o delect the presence of cardiac disease, and should
receive further cardiac evalvution {e.g.. ECG, echocardiogram) if initial find-
ings sugpest such disease. Although some: serioas cardiac conditions are in-
dependently associaled with an increased risk of sadden death. alomoxeline
generally should nor be uscd in ‘children, udolescents, or adulls with known
serious structural cardiae abnormalities, cardiomyopathy., sedoas heart rthythm
abnormalities. coronary artery disease, or othier scrious cardiac conditions.-Pa-
tiems who develop cxertional chest pain. unexplained syncope, or. other min-
ifestalions suggestive of cardiac discase during momoxetine therapy should
undergo prompl cardiac evalugtion.

For further information on- screening for cardine conditions, selecting ap-
propriate candidates for stimulant therapy.:and onitoring for treatinent-emer-
gemt cardiac conditions, see Cardiovascular Precautions under Cautions: Pre-
cautions and Contraindications, in the Amphetamines General Statcment
28:20.04.

i Psychiutric Effects.  Atomoxetine should be used with caution in the man-
agement of ADHD in palicnts with cnmorbid bipolar disorder because of ihe
pnlential for precipilation of mixed or manic episodes in Such patients. Prior
Lo initiating atomoxeline therapy, patients with ADHD and comorbid depres-
sive symptams should be carelully screencd 1o determine il they are al'risk for
bipolar disorder; sueh screening should include u detuiled psychiatric history
{e.g.. fmmily history of suicide, bipolar disorder, or depression).

Psycholic or manic symploms {e.g.. hallucinitions, delusional thinking, ma-
nia) have been reported:in children and. adolescents without prior history of
psycholic illness or:maniy who received usual dosnges of atomexetine. In a
pooled analysis of mulliple shor-tern, placebo-controlled siudics, such symp-
loms occurred in about 0.2% of patients receiving usual dosages of stumoxeline
compared with 0% of those recciving placebho. I psychotic or manic symptoms
occur, a causal relationship to alomoxetine should be constdered, and discon-
tinuance ol therupy may be.appropriate.

Cardlovasculur Effects.  Increased blood pressure and hean rale were re-
ported in children, adolescents, and adults receiving atomoxetine in controlled
clinical studies. The drag should be used with caution in patierts with hyper-
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lension, tachycardia,.or cardiovuscular or cerebrovascular disease that tiight
be uffected by increases in blood pressure or heart rale. Bloed pressure and
pulse'rate should be:measured:before initiation ol stemoxetine,. following-any
increuse in dosage, and periodically during therapy.

Orthostatic hypotension and syncope also were reporied in patients receiv-
ing alomoxetine in controlled: chnical studies. The drug should be used with
caution in patients with condilions that would predispose them Lo hypotension,

Peripheral- Vasculnr Effects.  Exacerbation or precipitation of Raynaud's
phenomenon was reporied during postmarkeling surveillance in patients fe-
ceiving alomoxeling. !

Genitourinary Effects.  Urinary retention and urinary hesitalion were ‘re-
poried in adulls receiving slomoxeline in controlled clinical studies.

Growlh Lffects. Tempurary :.upprcssmn of normal weight and height pat-

lems has been ohserved in pediatric patients receiving atomoxetine lhempy
Gains in weight and height generally lag behind predicted population values
for about dhe. first 9—12 months of therapy; however, weight and height gains
rebound wilh continued 1reatment. Simitar growth pattems have been observed
regardliess of metabolizer phenotype (poor or exlensive metabolizér ol the drup)
or puhertal stulps- upon initiation of Lreasmens. The manulacturer slates thag
growh should be: monisored'in patients recciving therapy with atemoxetine.
1" Children and-adolescents 6—-18:years of nge receiving -alomoxetine’ {or up
10 9 weeks in-controlled clinical studies had an average weight loss o[.0.4 kg
compared-wilh'an average weight gain of 1.5'kg dn those receiving placebo for
the ‘same time period;-similar mics of> weight loss have been reporied in other
controlleil clinical'studies with the.drug. In one clinical trial, decreases in body
weight of al least 3.5% occurred-in 7--29% of patients receiving atomoxetine
at varions dosages, compared with 1.3% of patients receiving placeho. How-
ever, in patients receiving atomoxetine’ for 3 years, weight increased by an
average of 17.9 kg-(0.5 kg more than: predicted by baseline daia) and height
increased by an average of 19.4 cm {0.4 cm less thun predicied by baseline
digar) ut 3 years. Gain in-height stabilized al about 12 menths.

Behovioral Effects.  Aggressive behavior and: hoslilily [requendy are ob-
served in. pediatric patients with ADHD.and have been rcported in patierts
receiving drug.therapy (including atomoxcetine) for the disorder. m controlled
clinical studiek in pediotric patients, aggressive behavior or hostility was re-
ported slightly (overall:risk ranio of.1.33}); butnot significantly, more [requently
in-those receiving-alomoxetine compared with those.receiving plaeebo. Patients
beginning treatment [or ADHD should-be menilorcd-for the onset or. worsening
ol aggressive behiavior'or.hostility:

- Prigpism.  Priupismiiivas reported rarcly during puqu..lrkclir’lg surveillance
in pcdmlnc -and adult pﬂtanlﬁ receiving atomoxeting; if priapism is equecred
prompt’ mcdlcul atlention is required. (See Advice 1o Patients.)

Tits.  In a conirolled study. alomoxetine did not worsen tics in palicots
wilh ADHD and comorbid Touretlc’s disorder.

" Specific Populations  Pregnancy.  Calepory C. (See Users Guide.)

Lactation, Alomoxetine and/or its metabolites are distributed into milk
in ras: it 'is not known whéther the drug is dls‘lnbuted into: milk in humans.
Therelore, ninmodeline should be used with caution in' nursing women.

Pediairic‘Use.  Safety and efficacy of alomexcline have not been estab-
lished in children _‘,oungu' than 6 years of age.

Atonidxeline” mity increuse the risk of suicidal ideation in children and
adolescents with ADHD. In'a podled analysis of 12 short‘term controlied clin-
ical-studies in pcdmlnc pallcn[s with ADHD (11’ :,ludlc':) or cnuresis {1 study),
lhe risk of snieidal idention was aboui (4% in those | reccmng alomoxeline
versus l)"b in those receiving placcbn One child reccwmg the drug atlempted
suicide; no complctcd suicides Wwere reported. All evefits representing suicidal
behavier or thinking occurred in children 12 years of age or younger and oc-
curred during the first month of therapy. It is not known witether the risk of
suicidal ideation in pediatric patients exiends 1o long-term use ol (e drug.’ A
similar analysis of data from adulis with ADHD or major dcpre!:swe disorder
fbunid no increased risk of suicidal ideation or behavior in those Tecciving
aldmoxeline. The polential risks ot sulcidadity shoufd be WLighcd against 1he
clinical need for the drug prior to initiating alomoxetine therapy in children or
udolescunls {Sce Suicidality Risk under Wamings/Precamions: W'lmmgﬁ in
Cautions. ]

"' Sudden death has been reporied in children and adolescents with structural
cardiac abnormialities or olher serous cardiac cdnditions receiving nsual dos-
ages of sl:mul.ml\ {Sec Sudden Death and Seriois Cardiovascular Ewents un-
der Wamlnga,’Panulmne Otlicr Winings and Pn.cauhons, in Cailtions.)

Temporury suppression of normmal weight andfor height patterns Has been
n:porled durmg the first 9-12 months of atomoxeline therapy; however, weight
and height gains have rebounded with continued treatment. (Sec Growth Effects
under Warnings/Precautions: (Other: Warnings: and . Precautions, in Cautions!)
The growth ol pediatric pulicniks recciving alomexetine should’be monitored.

Geriatric Use,  Salely and efficacy ol atomexcline have not been: estab-
lished in geriatric palicns. .

Hepatic Impairment, Syslemlc exposure Lo atomoxelile eoneentrations is
increased twofold in patients with moderaig hcpullc impairment. (Child-Pugh
class B} and lourfold in those, with severe hepatic impainnent (Child-Pugh class
C). (See Dosage, and Adminjsiration: Special Populations.}

o Comimmon-Adverse Effects Abdominal puin,:decreased -appetite,

vomiling; somnolence, hubsea, faligue, in‘ilabilily. and dizziness cach occurred
in 5% or more of children and adolescents recéiving atomoxetine in centrolled
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chinical studies and were at least 1wice as frequeid in patients receiving the
drug as in those recciving placebo. Dry mouth, nausen, insomnia, decreased
appetite, constipation, fatigue; erectile dysfunction, hor flush, urinary disorders
{urinary hesilation, .urtnary relention), and dysmenorrhea each occurred in 5%
or more of adults receiving:atomoxeting.in controlled clinical studies and were
at lenst twice as [requent in ‘patients receiving the drug as in those receiving
placebo. i

Drug Interactions

W Diugs Aﬂettmg Hepatic' Microsomal Enzymes  Poiential phar-
macokinetic intéraction (decreased metabolism of alomoxenne) when atomox-
etine is used concomilantly’ with ‘drugé hat inhibit the ‘activity oI the cyto-
chrome P-450 2D6 (CYP2D6) i isoenzyme, Inhibitors of CYP2D$ may increase
plasma cencentrations of alomoxenne in patients with [he exiensive-meiaboi-
izer' phenotype o such an cxlent that' pldsma concentrations ‘of the deug are
similar o those zchiéved in poor metabolizers. When atomoxeling is used gon-
comilantly with potent CY'P2D6 mh:b:lom (c.g., paroxeting, fluoxérine, quin-
idine), er in patients with poor? melal}ohzer pherotypés ol the ‘CYP2D6 iso-
cnzyme, the manulaclurér states that'dosage adjustment of alomoxetine shuuld
he cnns:dered (Sec Dosage and Administration: Dosage, ) However, in vitro
studies sugpest that concomilant nse of atomoxetine with CYP2D& inliibitors
will not increast plasma concentrations of atomoxetine in patients with the
poor-melabolizer phenotype.

m . Drugs, Metabolized by Hepatic Microsomal Enzymes  Phas-
macokinelic inleraction unlikely: evidence (o date suggesis that.alomoxetine
docs nol cause, clinigally important inhibition or induction of cytochrome P-
450 enzymes, including CYPIA2. CYP3A, CYP2ZD6, and, CYF2CO.

m GI Drugs  No imporiant pharmacokinetic interactions reporied ‘with
drugs that increase -pastric pH (e.g., antacids comaining magnesium hydroxide
and aluminum hydroxide, omcprazele).

B Protein-bound Drugs  Pharmacokinetic inseraction inlikely. In vuro
studies indicat® (hat alomoxeting is nol d:sphced from binding 'sites by, 'and
does nof displace from hinding sites, olher hlghly protein- buund drups (c g
w.lrfann aspirin, phenyloin, diazepam) in theripeutic conccn[mllons

B Alcohol Nochange in the imoxicaling effects of alcohol when alcohol
was ingesled by individuals reeeiving aiomoxetine.

m f3-Adrenergic Aponists Polcntial ‘phamacelogic .ineraction (in-
creased cardiovaseular elfects [e.g:) increbsed hearl rate and blood pressure])
when aloroxetine’is used concormitanily with eral or parenleral B.-ndrenergic
ag,onlsls (e.g. albuterol)! Use with caution:

& Cardiovascuiar Agents  Potential plmnnucoluglc interaction {in-
ercased hypcrlcnalw ellects) with LOI]COITIljlilnI use’ of pressor agents (e. g, do-
pamine, dobutamine) and alomoxetine. Use with caution.

m Methylphenidate  No increase in cardiovasculur effects with concom-
itant usc of methylphenidaic ‘and alomoxetine relative 1o use of 'methylpheni-
date alonc.

B Monoamine Oxidase Inhibitors  Potential pharmacologic interac-
tion (inhibition of calecholamine metabolism). (See Cautions: Contraindiea-
tions.)

Description

Alomoxcline is a seleciive nurcplm,phrme-reuplﬂke inhibjlor. Atomoxetine
is not considered a simulani and also is structurally unrelated Lo other agents
used for the ireatment of atlerition defieil- hyperactivily disorder (ADHD). The
exact mechanismis) of action.of tlomoxetinein the management of ADHD has
not been [ully eluciduied but, based on in vitre studies, appears 1o be related
10 selective inkibition of 1he presynaplic nnrepmcphnnc transporter; the drug
appears to have minimal afTinity for olher oradrenergic receptors or for osher
neurelransmiicr lransporters or receplors.

Alomoexetine is readily-absorbed [ollowing oral administration. The drug is
approximalely 98% bound 1o plasma proteins, principally albumin, at thera-
peutic concentralions, Alomexetine is metabolized pnnupal[y via oxidation by
the cylochrome P-450 2D6 (CYP2D6) i isoenzyme’ and suhsequenl g]m.urom-'
dation. Individuals who exlensively metabolize alomexeline via the 'CYP2D6
pathway exhibit the extensive-metabolizer phenotype, while those who have
an’ impaired- ability to metaholize the drug by this pathway exhibit the poor-
metabolizer phenotype. In palients with the poor-metabolizer phenotype (abaiit
7% of Caucasians and 2% ol Alrican- Americnns), metabolic clearance of ate-
moxetine may be decreased; a fivelold increase in peak plasma concentritions
of alomoxetine and aenfeld increase in arca under Lhe plasma concentrafion-
time curve (AUQ) have been rcporled in mdjv:duals w1Lh the ponr-melubollzer
phenotype relaiive to those with Lhe extensive- metabolizer phcnotype The
mean climination' hall- lilg ol alomoxgtine is 3. 2 or 21.6 hours in,cxlensive or
poor le.Jbqucrs rct:pccuvelv Alomoxeum, does nol inhibit or induce
CYPID6.

Advice to Patients .

-. boporiance. of providing paliem or caregiver with a copy of the nlunufac-
turer’s patieul information: (medication guide); discuss und answer questions
aboul ils contents {¢.g., henefits and risks of atormexcting therapy, appropriate
use) as needed. Importance of instrucling the patient or caregiver to read and
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enderstand.the contents ofithe. medicntion: guide before initiuting therapy and
each 1ime the prescripton is- refilled:

Risk_of. suicidal thinking. Importance of patients, r.arq_wcrs and family
members dmmediately informing chinicianifl clinical worsening, anxicty.. ugl-
tation; pamic-atiacks, insomnia, irrftubility, aggressive behaviers, hoslity, im-
pulsivily, restiessness, mania, depression, suicidal ideation or behaviors. or
unusuat changes in behavior occur, particulasly during the tirst few months
afier initiation of therapy or following dosage adjustmeams.

Putients andfor carcgivers should be advised Ihat hepatic dysfunclion may
develop rarely. Impuortance of |nf0rrn|n1., cliniciap immediately if symptoms of
hepiltic injury occur (e.g., prurits, jaundice, dark urine, upper nﬂhl sided ab-
dominal rendemess, unexplained {lu-like symptoms).

Importance of inforning clinician immediulely if' adverse cardiovasculur
effects te.g-. chest pain, shortness of breath, fainting) gceur..

Impnrmnu. of informing clinician immediately if precipitation of psychotic
(e.g.. allucinations, defusional thinking) or manic sympioms aceurs.

Importance of exercising caution when driving or operating machinery until
the effeets ofiihe drug on the individual are men

. Riskof priapism. Tmportance of seeking immediate medicul allention if un

erection persists for more than 4 hours.
Y lmpon.mce of faking alomoxetine exacily as prescrbed. [T 2 palient misses
a dose of the drug. he missed dose should be 1aken as soon as 1t is remembered,
but the smount of atomoxetine taken within a 24-hour period should not exceed
the prescribed total daily dosage of the drug.

‘Imponance of advising patiént andfor curc;__wer-. that atomoxetine cupsules
should not ‘be opened because the drug is an otular imitnt; il eye confact
occurs, flush the affected eye(s) with w.uerlmmedmcly oblzin medical advice,
und wash hands and pelentially contaminated surfaces s soon as possible,

Importance of informing clinician ol any history of physical jor menial
disorders (esgi, curdiovascular diseage, liver disease, depression).

Importance of woinen informing clinicians if’ they are er plan 10 become
pregnant or plan (o breast-feed,

Importance of in l'ormlnl, clinicians ol L\l‘illll]: or L(mlemplultd concomitant
therapy. including prescription and OTC drugs, dictary supplements, and herbil
products, as well @s any concomilant illnesses/conditions (e.p., gliucom, su-
icidal ideation or behaviors, cardine/cardiovascular disesse, cnldl/psychnunc
disorder; hetpafic disease).

Importance of informing patients and/or caregivers df other important pre-
cautionary information, (See Cputions.)

- Overview™ (sce Users Gulide). For additiunal inlermaiion.un.lhis drug
until 0 more detniled monegraph is developed and published, the. manu-
lfactarer’s lnbeling should be cunsulied. I is essential Aot the manufoe-
turer’s labeling be consulted for more detailed information on usual cau-
lions, precuntigns, ., coniraindications, polentiol drpg  jnteraclions,
laboratory lest interferences, nnd gcute Loxicity,

Preparations

j Excipients in commercially available drug prepirations may have clinically
important effects in some individuals; consull specific product labeling for details.
Atomaxetine Hydrochloride

Oral
Capsules

10 mg (ol alomoxetine)
18 mg {ol atomoxetire)
25 myg (of atomoxetine)
40.mg (ol. atormexetine)
80'mg {ol alomoxetine)
80 mg (of atomoxeting)
100 mg (ol alomoxeling)

Strattera®, Lilly
Strattera®, Liily
Strattera®, Lilly
Strattera”, Lilly
Strattera®, Lilly
Strattera®, Lilly
S!ranera', Lilly

Sefegred Revisiny CGoroder 2008, © Capyright, July 200, Amerrean Suctety of Healih-Syiear
Fingrastceses, fm

Flumazenil

B Flumazenil, o 1 4-imidazobenzodiazepine derivative. s a bc.nzodl.uepmu
andagonist.

Uses,

Flumazenil is used in adults for the complete or partial reversal of benzo-
diazepine-induced sedation when benzodinzepines are used for induction or
n-iaimcn ance of 'general anesthesia or for diagnostic or therapewtic procedures
(i.e., ¢onscious sedation) and lor the management of benzodiuzepine intoxi-
c:mon Flumazenil dlso is osed in children (=17 years of age for the reversal
of benzediazepine-induced sedalion when benzodinzepines are used for diag-
nostic or therapeutic procedures. The manufaciurer states that the safety and
elficacy.of fNumazenil have nor been estublished in pediatric patients for re-
versal of benzodiazepine-induced sedation when benzediazepines are used fur
inducnion nf general uncsihesia, for 1the management of benzodiazepine intox-
ication, nor lor the resuscitation of neonates. (See Special Populations: Pedi-
atric Use.)
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B Rceversal of General Anesthesin  Flumazenil has been:shown 1o be
effective in reversing sedation and restoring psychomotor function in adults
who reccived midazolam for induction or maintenance of gencral anesthesia.
Elficacy was established in 4 clinical studies in adulis who received 5-8(} mg
ofimidazolum alane or in econjunction with skelelal muscle relaxanis, nitrous
axide, regional or local anesthetics, opiates, and/or inhalational anestheties. A
0. 2-mg dose of Numazenil was administered, followed by additional 0. 2-mg
doses as needed 10 reach a complele response (up 1 a maximum of 1 mgh In
these studies,- 8150 of putients became completely alert or remained only
sliphily drowsy lollowing otal Rumazenil doses of 0.4-0.6 mg (36%) or 0.8~
I mg (64S:). However, resedation accurred in 10-15% of pilicnts who re-
sponded 1o fumazenil. {Sce Wamnings: Resedation.) Flumazenil failed to, re-
store memory completely as tesied by piclure reeall. In addition, Aumazenil
was not as effective in the reversal of sedalion in patients who received mulliple
anesthetic agents in addition 1o benzodiazepines.

® Reversal of Conscious Sedation ©  Flumazenil has been shown 1o be
effective in reversing the sedative and psyehomotor cffects of benzodiazepines
when hese drugs e used for dingnoslic or. therapeulic proeedures but was
less effective inicompletely and consistently reversing benzodiazepine-induced
amnesid. Efficacy was established in 4 clinical studies in adults who received
an average of 30 mg of diazepam or 10 mg of midnzolam for sedation (with
or without an opiate) for both inpsticnt and culpatient diagnoestic or surgical
procedures. Flumazenil was adminisiered as an initial dose ol 0.4-mg (2 doses
of 0.2 mg each), with additional 0, 2-mg doses administered as needed 10
achieve complete awskening, up to a maximum of | mg. In these studies, 78%
ol putients receiving Fumazenil achieved complele consciousness, but approx-
imately 505 ol these patienis required 2-3 additionul doses of the drug in order
w achieve this level of consciousness. In udditon, while most patients remained
alert theoughout the 3-hour postprocedure observation penod, resedation oc-
curred in 3-9% of these patients.

Pediairic Considerations  The sufety and ¢fficacy of Rumazenil for

the reversal of bcnzodmzeplpc -induced conscious sedation huve becn estab-
lished in children | year of uge and older. In one uncontrolled clinical trial
invalving 107 children 1-17 years of age who had received midazolam for
consctous sedutivn, lumazenil was pdministered at doses of 0,01 mp/fkg (max-
imumof 0.2 mg).up-to.2 maximum of 5 doses or,u lelaldose of | mg. In this
smdy, 56% of the children achieved complete consciousness within 10 minutes
of Aumazenil adminisiration, but 51% of them required the maximum number
of doses of the drup allowed for initial treatment in order 1o achieve this level
of conscigusness. In addition, approximately 224 of the patients (ull of whom
were 1-5 years of age) who uchieved complele consciousness following Au-
mazenil administration experienced resedation within 19-50 minutes of initinl
udmintstration of 1he drug, Episedes of resedation were reversed by additional
doses of Quinazenil. However, the manufacturer states that the sufety and ef;
ficney of repeated {lumazenil administration in pediatric patients experiencing
resedition have nor been established.
m  Benzodinzepine Overdosage = Flumazenil is used in adulis for ihe
management of benzediazepine overdosage. The.drug is an adjunct 1o, not.a
replacement for, appropriale supportive aod symptomalic measures (e.g., ven-
tilutory and circulatory support) in the management of benzodiazepine over-
dosage. Because patients admitted 10 hospilals for drug overdoses may have
ingested multiple substances and/or.are being, treated Jor concomitant ilinesses
(c.g.. depression, subslance .sh1m). the prf:qencc ol contraindications or pre-
cautions, which may limit e use of flumazenil therapy, should be considered.
{See Contraindications under Wamings/Precautions, in Cautions.) Flumazenil
has no known benefit ather than ceversal of benzodinzepiney sinduced sedation
in seriously ill pati¢nts with multiple-drug overdmagc and the drug should ot
be used in cases where seizures (from any cause) are likely. In addition, 1he
manufacturer wamns that flumazenil should nor be vsed in patiens with serious
cyclic depressant overdosage. (See Drug Interactions: Cyclic Antidepressants.)
For information un the pathogenesis, munijfestations, and Lreatment of benzo-
diuzepine overdosage, see Acute Toxicity in Lhe Benzodiazepines General
Sunernent 28:24.08. )

Efficacy of flumazenil has been esiablished in 2 studies in patients who

were presumed to have taken an overdose of o benzodiazepine, either alone or
in combinution with a varicty of other-agents. In these studies, of patients who
were proven [o have taken a benzodiazepine, 80% of those who received flu-
mitzeni) respended with an improvement in Jevel of consciousness. Of 1hose
who responded to lumazenil, 73% responded to a telal dose of 1-3 mg. How-
ever, reyersal of sedntion was ussneiated with an increased [requency of symp-
lems of CNS excitation, and |-3% of patients who received flumazenil were
trealed for agitation or anxiety.
H Other Uses  The manufocturer sintes that the safety and efficacy of
Namazenil fer thedreatment of.benzodiazepine dependence or for the manage-
ment of protracted benzodiazegine abstinence syndrome have not been estab-
lishecl und therefore such nse currently is not recommended.

Dosage and Administration

® General Flumazenil is ndminisiered by rapid (uver 15-30 scconds) 1V
injection through a freely flowing TV infusion into'u large vein. Because of the
risk of loeal jrriation, the drug is recommended for [V use only.-and extrav-
asntion inlo perivascular-issucs should be avoided: Patients should have a
secure airway and established IV access prior 10 udministration of the drug.
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Phenytain uppears 1o be distributed into milk in smull amounts.

B Elimination Following oral administration. the plasma hall-life of
phenyioin averages aboul 22 hours, although the half-life has ranged from 7—
42 hours in individual patients. The plasma half-life of phenyioin in humans
following 1V administration ranges frem 10-15 hours.

The major route of metabolism of phenyloin is oxidation by the liver to the
inactive metabolile 5-(pvhydrox'yphenylﬁ-j-phcnylhydn.nloin {HPPH). Becnuse
this melaholism js a snturable process, small increases in dosage may produce
substantinl increases in plasma phenytoin concentralions; the sieady-stale plasma
concenlration may double ar wriple from u 10% or more increase in dosape,
possibly re:,u]un;: in toxicity. HPPH undergoes en[erohepaul‘ circulation and i
excreled in urine via plomenilar Altration and bular secreiion, mmnly as the
glucuronide. Approximately 6075 of the daily dose of the drug is excreted in
this form. Other minor metabolites also appear in urine. In therapeutic doses,
approximalely [t is excreted unchanged in urine; in toxic doses, up to 10% of
the ingested drug may be excreted unchanged by the kidneys.

Following equal doses of phenytoin, total plasma phenytoin concentrations
are lower.in chronic uremic patientsthan in non-uremic putients which sugpests
an altered metabolic disposition.of the drug in patients with uremia.

Chemistry and Stability

B Chemistry  Phenylin is a2 hydantoin-derivative anticonvulsan.. Phe-
nytoin occurs as i white powder and is practically insoluble in water, soluble
in hot alcohol, and slighily soluble in cold alcohol. The drug has an apparent
pK, of 8.06-8.33. Phenytoin sodium occurs as a white, hygroscopic powder
and is {reely soluble in water, soluble in alcohol, and freely soluble in warm
propylene glycol.:

Agueous solutions of phenyioin sodium gradually nbserb carbon dioxide;
and the drug undergoes partial hydrolysis (¢ phenyloin, resulling in (urbid so-
lutions. The drug is more stable in propylene plycol. Commercially availuble
phenytoin sodium injection is a sterilé solinion of thé drug containing 40%
propylene glycol and 105 alcohol in waier for injection. Sedium hydroxide iy
added during manuflaciure of the injection to adjust the pH 1o 12, Each 100-
mg phenytein sodium capsule contains approximaiely 0.35 inEq of sodium,
and phenytoin sodium injection contains about 0.2 mEq of sodium per mL.

Exlended phenyloin sodium capsules are formulated so that they undergo
slower dissolution with more prolonged absorption than prompt phenytoin so-
dium capsules.

| Stability Commercially availuble phenytoin oral suspension and tab-
lets, and extended and prompt phenytoin sodium cupsules generally should .be
stored in 1ight contuiners at a room 1empenituye less than 30°C, alihough ene
manufaciurer recommends storage of their exiended phenyloin sodium cupsules
(Phenytek- ) at conrrolled room temperatures of 15-30°C: the extended capsules
should be prorecied from light and moisture and the oral suspension should be
protecled from freezing and light. Phenytein sedium injection should be stored
at 15-30°C: freezing should be avoided. ‘A precipitate may form if the injection
is refrigerated or lrozen; however, this will dissolve aflter warming 1o reom
lemperature. Slighs yellowish discoloration of the injection will not affect po-
tency or efficacy, but the injection should nor be used if the selution is not
clear or if a precipilule is present. Precipilation of free phenytoin will occur af
a pH of 11.5 or less.

Phenytoin sodium injection is physically andfor chenically incompatible
with some drugs, bui the compalibility depends on several factors {e.g., con-
centrations of the drugs, specific diluents used, resuiting pH, temperatore).
Specialized references should be consulted for specific compatibility infor-
mation.

Fuor [uriher information on chemistry und stability, pharmacology, phar-
macokinelles, uses, cautions, acule toxicity, drug interactions, and dosage
and administration of phenytoin, see the Anticonvulsants General Statement
28:12,

Preparations

Excipicnts in commercially available drug preparations may have clinically
imponant effecis in some individuals; consult specific prodect labeling for deiails.

Phenytoin

Oral

Suspension 125 mg/5 mL* Dilantin-125*, Plizer
Phenytoln Oral Suspenslon

Tablets, 50 mg Diantin® infatabs®, Plizer

chewable

*availabke (roin o or more aiwlacturer, disiribuing, and/or repackager by generic {nanpropriclary) name

Phenytein Sodium

Parenteral

Injection 50 mg/mL* Phenytoin Sodium Injection

*availabk: [ronn ane or more manufucturer. disidhuter. andfor repackager by generic (nonpropriviary) nonee

Documeeirigaképine Filed 03/244B0&0uLsResgaisrnt kgous

28:12.92
Phenytoin Sodium, Extended

Oral
Capsules 30 mg Dilantin® Kapseais®, Pfizer
100 mg* Dilantin® Kapseals®, Plizar
Phenyteln Sodium Extended
Capsules
200 mg* Phenytek®, Mylan
300 mg” Phenytek*, Mylan

=available from one or mene marufaciurer, distributor, andfor npackager by generic (nonproprielary) name

Phenytoin Sodium, Prompt
Oral
Capsules

Phenytoln Sodlum Prompt

100 mg*
Capsules

*uvailabke from one or mare manufaciorer, disibulon, and/or nepackager by generic (nonpropriciory) name
tUse is nol cumently inclutled,in the labeling approved by the US Food and‘Drug Adminisiration

Selected Revisions April 2009, £ (ujnrlﬂ-'r.' Sr_nrcmhrr 1974, American Sociery of Health-System
Phannucists, ine

ANTICONVULSANTS, MISCELLANEOUS  28:12.92

Carbamazepine

B Carbamazepine i an.iminostilbene, derivative that is:used as both.an ami-
convulsant and for the.reliel of pnin asseciated with wigeminal neuralgia (tie
douloureux) as well as for various psychiuric disorders.

Uses

B Seizure Dikorders  Carbamazepine is used in adulis and children in
the prophylactic management of partial seizures with complex symptomatology
(psychomotor ar lt.mpnr‘ll lobe seizures), generulized tonic-clenic (grand mal)
seizures, and mixed seizure p..llleh that include partial seizures with complex
symptomalology, generalized tonic-clonic seizures, or other partial or genér-
ulized seizures. Patients with partial seizures with complex symplomalology
appear o show greater improvement during carbamazepine lllernpy than pa-
ticrus with other 1ypes of seizures. Although the drug is useful in the manage-
ment of mixed seizures, the response in patients with mixed seizures may be
variable. The drug is ineffeclive in the management of absence (petit mal)
seizures or myeclonic and akinetic seizures.

Carbamazepine may be administered concomitamly with other anticonvul-
sants such as phenytoin, phenobarbital, or prim'tdom_ However, the drug should
be administered with caution in conjunction with those anticonvulsants that
produce toxie effects similar (o carbamazepine such as phcnacemldc (no'longer
vommercially, availuble in the US), mephenytoin, or trimelhadione or para-
methadione (hoth no tonger commercially availuble in the US).

B Neuropathic Pain  Carbamazepine is;used in the symptomatic treat-
ment of pnin associated with true (eigeminal.neuralgia. Carbamazepine is.not
a simple analgesic and showld nor be administered casunaliy for relief of irivial
facial pain. Alihough some patienis with glossopharyngeal neurulgia may re-
spond 1o carbamazepine, the drug usually does not provide relief in facial pain
from causes other thun trigeminal neuralgia. Some patiemis with trigeminal
neuralgia who did not respond 1o carbnmachmc have been successfully treated
with combined carbamazepine-phenytoin therapy. :

Like cerain other '1n[|convu[sanls Cdl’b.lm..l.ZLpl.nC also has been used for
the symplomatic treatment of, chronic pain arising from other peripheral neu-
ropathic syndromu.'% muludmg pain of diabetic neuropathyt. (See Uses: Neu-
ropathic Pain, in jhe Anticonvulsanis General Statement 28:12.)

] Sthzophrenm Carbamazepine hay been used in the symplumullc
management of-Lhe acule phase of schl,?ﬂphremu‘f‘ us an adjunct 1o therapy with
an antipsychotic agent in palients who fuil 1o respond 1o an adequate trial of
the anlipsychotic agent alone. For adjunctive therapy with an antipsychotic
agent, carbamazepine gencrally is administered at the same range in dosage
and therapeutic plasma concentratiens as in the management-ol seizure.disor-
dess and bipolar diserder. The American Psychinlric Association {APA) states
that, with the cxeeplion of schizophrenic, patients whese illness has strong
ul’l‘ecuvc components, carbamazepine therapy alone (i.e., monatherapy, rather
than adjunclive lhcrupy) has not been.shown to be suhstanually effective inthe
long-1erm ireaiment ol sch:zophrenm. For additional information-on ‘the man-
wgement of schizophrenia, sce Uses: Psychatic Disorders, in the Phenothiazines
General Stalement 28:]6.08.24.

m Bipolar Disorder  Curbamazepine has been used alone or in combi-
nation with other drugs (e.g., antipsychotic agems) for 1he trentment and pre-
vention of scute mante or:mixed episedes in patienls with bipolar disorder.
However, results of elinical studies ofithe drug in the management of bipolar
disorder have becn inconsistent; und the APA currently récommends that car-
bamiazepine be reserved for patients unable 10 tolerate or who had aa inadequate
therapeulic response to lithium-and valpreate (e.g., valproic acid, divalproex).
Fer funher-informution on the management of bipolar disorder, see Uses: Bi-
polar-Disorder, in-Lithium -Salts 28:28.
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B Other Uses  Carbumazepine has been. used: for the manngement of ag-
gression {e.g.. uncontrolled ruge oulbursis) andfor loss of control (dyscontrol)
in patients with or wilhoul an underlying seizure disorder {e.g., ns fealures of
intermiticnt explosive disorder, conduct disorder, antisocial personality disor-
der, borderline personality disorder. dementin)t, alcohol withdrawal syn-
dromet. relief of neurogeaic pain and/or control of seizures in a varcty of
conditions including “lightning™ puins of tabes dorsalist, pain and control of
paroxysmal symptoms of multiple sclerosist, paroxysmal kinesigenic cho-
reoathetosist, Klitver-Bucy syndromet, pos-hypoxic action myoclonma acute
ld:op.slhlc polyneuritis {Landry- *Guillain-Burré syndmmu. pain of positrau-
matic paresthesiat, and, in children, hemifacial spasmi and dystoniat. The
drug ulso has been used for its amidiuretic effeels in the management ol neu-
rohypophyseal diabetes insipidust; however, bther less 1oxic agents arc avail-
able, and patients with primary polydipsia and polyuria have shown signs of
water inloxication during carbamazepine therapy.

Dosage and Administration

® Administration  Carbamazepine conventional 1ablets and suspension
arc administered omlly with meals. The oral suspension should be shaken well
before adininistration. To minimize loss of carbamuzepine oral suspension dur-
ing oral administration via a nosopastric lwhe (secondary to adherence to PVC
tubing). the suspension can be diluted with an equal volume of dikuent {c.p.,
sterile water, 5% dextrose, 0.9% sodium chloride) poor to administralion, com-
bined with flushing of the tube with 100 mL of the diluent after administration.

Because a rubbery, orange substance wis neticed ia the stool of a patient
who inpested CthI"pl'DIThlerIE oral solution immediately after mgcslml_ carba-
mazepine oral suspension and subsequent testing has shown that mixing car-
bamuzepine oral suspension with chlompromazine or thioridazine oral solution
results in 4 rubbery, orange precipitate, the manufactarer recommends that
carbamazepine oral suspension not be udministered with other liquid prepara-
tions. In addition, it is pol known whether 1he developmem of this precipitate
results in deereascd bioavailability of carbamazepine or the other drugs.

Extended-relense tablets of carbamazepine (Tegretol-XR) shoald be swal-
lowed whole and not be broken or chewed. The manufacturer states that the
extended-release tahléts sliould bé inspeciéd visbally "for chips or crcks and
that diimaged tablets should not be used.” Because the coating of the exiended-
release Liblet is nol absorbed, it may be noticeable in the stools. The extended-
releasé lablet formalation of carbamazepine is administered twice daily. When
patients are switched irom conventional dosage forms lo the extended-release
.1hlgls of carbamazepine, the same tolal daily dosage is then udministered in
2 divided doses,

Exlended-release capsules of carhumazepine (Carbalml ) may he opencd
and the Beuds sprinkled over food {e.g., a teuspoonful of applesaute). Exiended-
release capsules of carbumazepine and 1heir vontents should not be chewed or
crushed. In addition, the extended-release capsules of carbamiazepine may be
1aken without regard lo meals. Patients receiving total daily carbamazepine
dosages of 400 mg or greater in other preparations may he switehed to the
extended-release capsules: the same total daily dosage is then administered in
2 divided doses.

Patients who ace currenily receiving or beginning therdpy with carbama-
zepine andfor any other anticonvulsant for any indication should he closely
monitored Tor the emergence or worsening of deprewon suicidal thoughts or
behavior (suicidality), andfor any unusual changes in'mood or behavior. (See
Cuutions: Nervous Sysiem Effecis and see Cautions: Precautions and Contru-
indications.)

_ Dispensing and Administration Precautions  Beeause of similar-
ity in spelling between Tegretol® or Tepretol®-XR (trade names for carbama-
zepine) and Toprol-XL* (a trade name for metoprolol succinaie, a f-adrencrgic
blocking agent), the putential exists for dispensing errors invelving these drugs.
Aceprding 1o, medication crror reports, the averlapping tablet \lrcnb[h\ (100
aid 200'ing) betseen Tegrelol® of Tegretol *-XR'and Toprol-XL* and (he foel
that these dru|,-. were slun.d lec[y [og_.uhu- in pharmacies .mn iy have been
confributing Taclors in ‘causing thesé errors. Therefore, extra’ care should be
exercised to ensure the accuracy af both oral‘and writlen'prescriptions for these
drugs.-The manufacturer of ToproltXL*-also recommends that pharmacisis
asscss various measures ol avoiding dispensing errors and implemenr thein as
appropriofe {e:p., by verifying all orders Tor these drugs by.citing both the trade
and generic names to preseribers, attaching teminders to pharmacy shelves,
separating the drugs on pharmucy shebves, counseling patients)..(See Cautions:
Precautions and Contraindications.)

m Dosage Dosage of carbamazepine must be carefully und slowly ad-
justed according to individual requirements and response, It is imporant to
begin therapy with a low dosage and to proceed slowly when increasing or
decreasing the dosuge of the drug. When carbamazepine is added to an anti-
convulsant therapeutic regimen; the 'drug should usually be added priduaiiy
while 1he other -anticonvulsant(s) is mairiained ‘or gradually decreased. Car-
bamazepine should be withdrawn slowly 10 avoid precipitaling seizures or
status epileplicus.

Because a given dose of carbamazepine administercd as the oral suspension
will produce higher. peuk concentrations of the drug.than when adminisicred
as'tahlets, therapy with the oral suspension should be.injtiated with low, fre-
quenl doses {e.g.. 50, mg 4 limes daily for children 6-12 -years of age) and
incrensed.slowly to reduce the risk of adverse eflecls (e.g., sedution}. Alter-
natively, if rapid uchievement of therapeulic plusma concentrutions and control
of seizures is necessary, an oral loading-dose regiricn with-carbamazepine oral
suspension can be employed. When transflesting;patients.from therapy willi oral
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tablets to the oral suspension, the tolnl daily dose adminijsicred as Lablets should
be divided jnto smaller. more frequent doses of the suspension (e.g.. transfer
from 1wice-daily divided dosing of tablets to thrice [3 times]-daily divided
dosing of the suspension).

Seizure Disorders  The usual initial dosage of carhamazepine for the
management of seizure disorders in adults and children older than 12 years of
age is 200 mg twice daily as tablets or [0{) mg 4 times daily as the oral sus-
pension. Dosage is increased by up to 200 mg daily at weekly imervals using
a 3 or 4 times daily divided dosing regimen until the oplimum response is
obiained. Dosuge generally should not exceed } g daily in children 12-15 years
of uge and [.2 g daily in patients older than 15 years ol age: however, some
patients have required up 1o 1.6-2.4 g duily. When adequate seizure control is
achieved, dosage should be adjusted to the minimum effective level, which is
usually 800 mg 10 1.2 g daily in adudts and children olderthan 12 years of age.

In childrem 6—12 years of age. the usual initial dosage of carbumazepine is
100 mg 1wice duily as lablets or S0 mp 4 times daily as the oral suspension.
Dosage is increased by up to 100 mg daily ul weekly intervals using a 3 or'4
times daily divided dosing regimen until the optimum response is oblained,
Dosage generully -should not exceed:| g duily in'children 6-12 years of ape.
When adequaie seizure contrel ds achieved, dosuge should be adjusted (o the
minimum elfective level, which is usually 400800 mg daily in children 6-12
years of ape.

In chitdren younger thun & years of age, the initial daily dosage of carba-
muzepine given as conventionat lablets or oral suspension is 10=20 mg/kg in
2 or 3 divided doses (as tablets) or 4 divided doses {as Lhe oral suspension).
Optimal clinical response in children younger thun 6 years of age generally is
uchieved-at daily maintenance dosages of less than 35 mg/ke. If satisfactory
clinical response hus not been uchieved, plusma carbamazepine concentrations
should be obtained to determtine whether they arc in the therapeutic range. The
munufacturers state that safety of carbamazepine dosuges exceeding 35 mg/kp
in 24 hours io children younger thun & yeurs of age has nol been esiablished.

Therapeutic serum carbamazepine concenirations can be achicved more
rapidly (in about 2 hours) by the use of an oral loading-dose regimen with the
oral suspension, preferably in u clinic or hospital setting where plasma con-
ventrations and the patient can be monitored closely. In this regimen, an initial
oral loading dosc (s the oral.suspension) of 8 mp/kg in children 12 years of
nge and older or 10 mp/ky in.children younger lh.m 12 years of age is admin-
istered for the rapid conirol of seizures,

Nenropathic Pain  For the sympiomatic treatmen| of pain associaed
with trigeminal neuralgia. the usual initial adult dosnge af Lnlrhd.ﬂ'ld?ﬂp]ﬂﬂ on
the first day of therapy is 100 myg twice daily as 1ablets or 50 mp 4 times daily
as the oral suspension. Dosage may bo increased gradunlly'by up 1o 200 mg
daily-using 100-mg increments every 12 hours for (nblels:or by using 50-mg
increments 4 times daily for the orul suspension -unlil. paire is relieved. The
dosoge necessary lo relieve pain may range from 200 mg 10 1.2 g duily; duily
dosage should not exceed 1.2 g. Alter control of pain Is achieved, mainlenance
dosages of 400-R00 mg daily usually are sdequate; however, some patients
may require as litle as 200 mg daily while others may require 1.2 g daily, At
least once every 3 months throughout carbumazepine therapy for tripgeminal
neuralgia, an attempt should be made 10 decrease dosape to the minimum ef-
fective level or to discontinue the drug.

Bipolar Disorder  Alithough dosuge of carbumazepine lor the manage-
ment of bipolar disorder has not been established, expents generally recommend
administering the drug a1 the same range in dosage and therapeutic pinsma
concentralions as in the managemen of seizure disorders. In patients older than
12 years of age. the usual initial dosage of carbamazepine, for the management
of bipolay disorder is 200-600 mg daily. given in 3 or 4 divided doses, Dosuge
may be tilraled upward au:ordmg 10.patient response and tolerability. In hos-
pitalized’ p.mcm-; with acule mania, dosages may be increased as 1olerated in
200-my daily increments up to R0 mg to 1 g daily, with slower increascs
ihereafter as indicaied. However, d(‘J\..lL_L': should nor exceed' 1.6 g daily. In lcss
acutely ill uulpallcm.\ dosage adjustments should be slower because rapid in-
créases miny-cause patients 10 develop adversd GPYE.g., nausea, vomiting) or
nervous system (c.g., drowsiness, dizziness, utaxia, clumsiness, diplopta) ef-
fects. I such adverse effects occur. temporary dosape reductions should be
considered. Dosage may be increased again more slowly once these adverse
clfects have heen resolved. MllnlLI'I..lHLL dosapes ol L.ll’bdmd.ﬂ..plm.. average
uhout | g daily but may range from 200 mg to (.6 g daily in routine clinical
pr.]LhCL

Cautions

B Hematologic Effects  Although transient or persisient, minor. hema-
tolopic changes (e.p.. decreased leukocyte counts) are not uncommon, the risk
of serious carbumazepine-induced hematologic {oxicity appeurs (o be low.
Deaths from uplastic anemia have occurred rarely following carbamazepine
therapy. Other ﬁcm:uopmenc complications assovied with the drug include
leukopenia, agrnulocylosis: ‘eosinophilia, leukocylosis, thrombocylopenia,
pancytopenia, bone mastow depression, and purpura. Although data from a
population-based, case-control study indicate that the risk of developing aplas-
lic anemia or agrannlocytosis-in patients receiving carbumazepine 15 5-8 times
greater than that in the general population. the overall risk of these reaclions
in the untreated general population is low (aboul 6 cases per fillion population
per year for agranulecylosis and aboul 2 cases per million population per year
for aplastic-anemia). Transient or persistent decreuses in platelel or leukocyle
eounts are not uncommonly assoeiated wilh carbamazepine usc, bul currently
uvailable duta do nol permil accurate estimates of the incidence or outcome of
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thesc clfects; howevcr, the vast majority of cases of leukopenia reportedly have
not progressed 10 aplastic anemia or agranulocytosis. In addition, because the
apparent {requeney of minor hermatologic changes progrcasmg 1o agranulocy-
tosis -and aplastic anemia is very low, the vast mnjonly of such changes ob-
served during ‘routine, periodic hematologic monitoring of curbumazepine-
trewted patients are unlikely 10 he signaling the impending development of
either abnormality. Nonetheless, determinution of baseline hematologic func-
tion should be performed prior to initiation of carbumazepine therapy, and
patients exhibiting abnormialities during therapy with the drug should be mon-
itored closely. {See Cautions: Precautions and Contraindications.)

B Dermatologic and Sensitivity Reactions  Serjous and sometimes
faal dermatologic reactions, including toxic epidermal necrolysis and Stevens-
Johnson syndrome, have been reported in pulients receiving carbamazepine
therapy. These reictions are estimaled to occur in 1-6 per 10,000 new users
of the drup in countries with mainly Caucasian populations; however, (he risk
in some Asiun countries is eslimated to be approximatcly 10 times higher.
Retrospective, case-control studies in patients of Asian ancestry have demon-
strated a strong association between the risk of devcloping Stevens-Johnson
syndrome and loxic epidermal nccruly‘;h with carhamuzepine therapy and the
presence of human leukocyte antigen (HLA)-B*1502, an inherited ‘nilelic var-
iant of the HLA-B gene, The HLA-B*1502 allele is found almost exclusively
in patients with ancestry across broud areas of Asia (including Han Chinese,
Filipinos, Malaysians, South Asian Indians, and Thais), although marked vari-
ation exiss in its prevalence among various Asian populations. Greater than
13% of 1he population is reportedly HLA-B*1502-positive in Hong Knng,
Thniland, Malaysia, and pans of the Philippines compared with about 1065 in
Taiwan and 4% in North China. South Asians, including Indians, appear to
have an intermediate prevalence of HLA-B* 1502, which averages about 2—4%
but may be higher in some groups. HLA-B*1502 is present in less than 1% of
the population in Japan and Koreua and is largely absent in individuals nor of
Asian origin (e.g.. Caucasians, Alrican-Americans, Hispanies, Native Ameri-
cuns).

The US Food and Drug Administration (FDA) and 1the manufacturers of
carbamazepine recommend thal patients with ancesiry in genetically at-risk
populations be sercencd for e presence of the HLA-B* 1502 allele prior 10
initiating carbamazepine therapy. In deciding which palients 10 sereen, Lhe rates
provided ahove for the prevalence of the HLA-B* 1502 allele may provide a
rough puide; however, clinicians should keep in mind the limitations of these
figures because of the wide variability in rates even within ctlinic groups, the
difficulty in ascertaining ethnie ancestry, and Lhe likelihood of mixed ancestry.
High-resolution HLA-B*1502 syping is. recommended in genetically at-risk
palients; the 1esl is. considered positive if | or 2 HLA-B*1502 alleles are de-
lected and negative if no HLA-B*1302 alleles are deteeicd. Patients testing
positive for this allele should not receive carbamazepine therapy unless the
benefit clearly outweighs e risk. Patients who are found to.he negutive for
the allcle are thought 1o have a low risk of developing Stevens-Johnson syn-
dreme and 1oxic epidermal necrolysis. In addition, over Y0%s ol carbamazepine-
irested palients who will experience Stevens-Johnson syndrome and toxic ep-
idermal neerolysis develop these reactions within the first few months of
therapy; this infonmation may be considered in determining the need for screen-
ing penciically at-risk patients currently receiving the drug.

The HLA-B*1302 allcle has not been found to predict risk of less severe
adverse dermatelogic reactions associaied with carbumazepine {e.g,, multiple-
organ hypersensilivity reactions, non-serious rash such ss maculopapular erup-
tion). However, limited evidence suggesis hat HLA-B*1502 may be a risk
factor for the develepment of Sievens-Johnsen syndrome ond 10xic epidermal
necrolysis in patients of Asian ancestry who are receiving olher anticonvulsants
associaled with 1hese reaclions (e.g., lamolrigine, fosphenyloin, phenytoin).
Avoidance of such drugs should therefore be considered in HLA-B*1502-pos-
itive pulients when alternaiive therapies are odierwise equally aecepiable.

FDA nnd the manufacturers caution that application ol HL.A-B* 1302 pen-
olyping us 1 sereening 1ool has importunt [imitations and must never substilule
for appropriate clinical vigilance and paticnl mmnagement. Many HLA-
B*1502-positive Asian patients treated with carbumazeping will never develop
Stevens-Johnson syndrome and toxic epidermal FILLI'U])"th and such reactions
may develop infrequently in HLA-B*|502-negative paticnts of any elhnicily,
The role of other possible lactors, such as anticonvulsant drup dosage, com-
pliance, concomitant medications and illnesses, in the development of, and
morbidity [rom, these reactions and the level of dermatologic monisoring has
not been adequutely studied 10 date,

Ciher adverse dermutologic elTects of earbamazepine include pruritic, er-
ythematous, and maculopapulur rashes (e.g.. maculopapular eruption}; uni-
cariy; photosensilivity reactions; alierutions in skin pigmensation; and exfoli-
ative dermmuitis. [n addition, erythema multiforme and nodosum  and
development of:a lupus erythematosus-like syndrome or aggravation of sys-
temic lupus erythematosus have been reporned. Alopecia also may oceur. Al-
thaugh & causal relationship has not heen established, hirsulism has been re-
ported rarely in patients receiving carbamazepine.

Multiple-organ hypersensilivity reactions occuering days o weeks or
menths alier inivation of carbamozepine therapy have been reporied rarely.
Moanifesialions may include (but are not limited to) lever, rashes, vosculills,
lymphuadenopathy, disorders mimieking lymphoma, arthralgia, leukopenia, eo-
sinophilia, hepatospienomegaly, and sbnormal liver function test results. These
manifesiations may initinlly be mild and may occur.in various combinutions
and not necessarily concurrentfy, Various organs, ineluding but net limited to,
liver, skin, immune system, tungs, kidneys, pancrens, myocardium, und colon,
may be affected.
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Cther hypersensitivity reactions, including fever, rash, peripheral eosinc-

philia, andreversible ascptic meningitis {manifcsted by confusion, myoclonus,
and CSF pleocytosis), have been reported carely in patients recciving varba-
mazepine.
m Cardiovascular Effects Adverse cardiovascular effects (some of
which may be fatal), including congestive heart failure, aggravation of hyper-
fension, hypolension, syncope and collapse. edema, thrombophlebitis, throm-
boembolism, aggravation of coronary artery disease, arthythmias, and AV
block. have been reporicd. Myocardial infarction has been associaled with iri-
cyelic compounds.

B Hepatic Effects  Hepatic complications assoeiaicd with 1he long-lerm
administration of carbsmazepine include ahnormalitics in liver function lest
resulis, cholestatic and hepatocellular jaundice. hepatitis, and very rare cases
of heputic lailure.

B Genitourinary Effects  Genitourinary complications associated with
carbamazepine include urinury frequency, acute urinary reteniion, oliguria with
clevared blood pressure, uzotermnia, renal lailure, and impolence. Albuminvria,
glycosuria, clevaied BUN concentrations, and inicroscopie deposits.in the urine
also have been reporicd.

m Nervous System Effects ‘Adverse nevrologic and sensory effects of
carbamuzepine include dizziness, verligo, drowsiness, lnligue, ataxia, distur-
bances of coordination, confusion, headache, nystugmus, blurred vision, lran-
sient diplopia, visual hallucinations, hyperacusis, oculomotor disturbances,
speech disturbances, and abnormal involuntary mevemenis. Rarely, peripheral
neuritis and paresthesia, depression with agitation, talkativeness, and tinnitus
may occur. Reports of assaciated paralysis and other symptoms of cerebral
arterial insufficiency have been made, but the exact relationship of these re-
actions fo the administmtion of carbamazepine has not been established.

The US Food and Drug Administeation (FDA) has analyzed ‘suicidality
reports from placebo-contrulted studies involving 1 | anticonvolsants, lm_!udlng
cirbamazepine, and found that patients receiving anticonvulsams had appros-
imately twice the tisk of suicidal behavior or ideation (0.43%) compared with
patients receiving placeho (0.24). FDA's unalysis included 199 randomized,
placebo-controlled studies of 11 anticonvulsants {carbamazepine, felhanate,
gabapentin, lumotrigine, levetiracetam, oxcarbazepine, pregabalin, tiagabine,
topiramaic, valproate, and zonisamide) involving over 43,000 patients 5 years
ol age or older; the studies evaluated the effectiveness of 1the anliconvulsams
in epilepsy, psychiatric dlsurdt,rs"(r:;, bipolar disorder, depression, nn.\rcly)
and other conditions (e.p., nigraine, neuropathic pain). This incrcused suici-
dalily risk was observed as eurly as one week ‘afier beginning therapy und
continued through 24 wecks, The resulls were gencrally consistent among (hé
11 drugs studied. v addition, patients wha were treated for epilepsy, psychiatrie
dl%ordel's and other conditions were all found 10 he 4l increased risk for sui-
cidality when' compared with placebo; there did not appear to be a specific
demographic suhgroup of patients to which the increased risk could be atrrih-
uted. However, the relative risk for suicidality was found to be higher in pa-
tients with epilepsy compared with patients who were given one of the drugs
for psychiatric or other conditions. (See Cautions: Precautions and Contrain-
dications.}

Initiation of earbamazepine for the management of complex partial seizures
has been associated with exacerbation of seizures, principally atypical absence
andfor generalized convulsive seizures, in some chiltlren with mixed seizure
disorders. In one group of chifdren, video-EEG monitoring revealed 4 gener-
alized paroxysmal spike-and-wave disehurge in all of the children in whom
exacerbation of seizures oceurred during carbamachmc therapy. Children who
developed frequent peneralized convulsive seizures had a pallern of spikes and
slow waves with a [requency of 1-2 eyéles/second, and those who developed
more frequent and scvere atypical absence seizures had a generalized spike-
and-wave discharge of 2.5-3 cyclesfsecond. Although the mechanism is not
known, it'was supgested Lthatl cxacerbation of seizures in these ehildren may
resull from carbumazepine-induced aetivation of epileptiform discharges. 1t has
been sugpested that cnrbum.:zeplnc be used wilh caution lor the mdnugcmcnt
of complex partia] seizurds in children with mixed seizure disorders; purtico-
larly those who'have a ;,cncr:lhzud ubsence or alypical absence component,
and’ that the drug be avoided when there is generulized, synchronous, spike-
and-wave discharges of 2.5-3 cyeles/second in association with clinical sei-
zures regardless of their elinical manifestation. The possibility that 4 worsening
of atypical absence and/or generalized convulsive seizures following initiation
ol ‘carbamazepinc Wherapy may be drug induced rather than-the natusal history
of the ehild’s epilepsy should be consedered.

B Gl Effects | Adverse Gl effects of carbamazepine include naasei, vom-
iting, gastric distress, abdominal pain, diarrhea, constipation, anorexia, dryness
of the mouth and pharynx. glossitis, and stomatitis.
B Other Adverse Effects  Other adverse effects reported daring car-
bamazepine therapy include disphoresis, fever und chills, adenapathy or lym-
phadenopathy, acule intermittent porphyria, aching joims and muscles, leg
cramps, and conjunctivitis. Decreased plasma calcivm concentrations and hy-
poenatremia have. been reporied. Syndrome of inappropriate antidiuretic hor-
mone secrelion {SIADH) and cases ol frank waler intoxication, wilh hypona-
tremiu and confusion, have also’ been reported. ‘Pulmonary hypersensitivity,
characterized by fever, dyspnea, pneumonius, or pneumonia, alse has occurred.
Isolated cases of neuroleptic malignant syndrome have been reported with con-
comitani. use of carbamazepine and psychotropic drugs.

Although scallered, punctate lens opacities have occurred only rarely in
patients receiving carhamazepine, other drugs such as the phenothiazines have
caused various ocular changes.
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o . Precautions and Contraindications  Carbamazepine may produce
dangerous-and alarming: ndverse effccts,.principally consisting ol hematopoi-
etic, dermatologic, eardiovascular, hepatic; and renal disturbances: The drug
alsa shares the 1oxic polentials of lhe hydantoin-derivalive anticonvulsants, and
the usual precautions of anticonvulsanl administration, should be observed.
When scrious adverse ellects oceur requmn_x_z discontinyance of the drug, it is
|mp0nanl lo remember that abrupt withdrawal of sny anticonvulsant drug in a
responsive epnlcpuc pulicnl may precipitalc seizures or status epilepticus, Car-
bamazcpine therapy, should be withdrawn graduully, whenever possible, 10
minimizc the potential for increased seizure [requency. Patienls must be care-
[ully examined prior Lo initiation of earbamazepine therapy and shéuld remain
under close medlc.ll supcrvision hroughout therapy wish the’ drug. Carbama-
zepm(, shoiild be preseribed only afier careful benelit-to-risk cvalmuon in pa-
tients with a hlslnry of cardinc conduction ‘disturbiinces: cardiac, hepalic, or
renal damage; or adverse hemalologic or hypersensitivity reaction to other
drugs {e.g...other anticonvulsants) or who have hod.interrupted therapy with
carbarmazepine. -

Serious and sometimes futal dermatologic reactions, including oxic epi-
dermal necrolysis and Stevens-johnson syndrome, have -been reported in pa-
lients receiving carbamazepine therapy. These reaclions are eslimaled to.occur
in 16 per 10,000 new users of the drug in countries with mainly Caucasian
populations; however, the risk in some Asian countries is estinated 10 be about
10 times higher. Carhnmachme should be discontinued at the hr';l sign of a
skin rash, unless the rash is cle.lrly not drug- -related, If signs or sympoms
suggest Stevens-lohnson syndrome or. toxic epidermal necrolysis, carbamaze-
pine therapy should.nov be reﬂumed and nliernative therapy. shoutd. 'be consid-
ered. Relrpspective, case-control stodies in patients of Asian ancsiry have dem-
onsiraled « sirong ussocjation befween the risk of devcioping Sievens-Johnson
syndrome und toxic ep:dermal necmlySJS und the presence, ofhum..l.ﬂ leukocyte
antigen THLA)-B*1502, an inherited allelic variant of the HLA-B gene; this
allele is found almost exclusively.in palients with;ancestry ncross broad.areas

ol Asja. Therefore, the US Feod and Drug Admini&lr"l[ion {FDA) and the man-
ufacturers of carbamazepine recommend thal palients_ with ancestry in penetis
cnlly at-risk populations be screened fDr the presence of the, HLA- B*1‘307 allele
prior to injtiating carbumazepinc therapy. Patients testing, pusnllw. for this allele
should not receive carbamazepine therapy unless the benefil clearly outweighs
the risk. {Sec Cautions: Dermatologic,und Sensitivily Reactjons, )

Multiple-organ hypersensnlvuy r{:ucuons ocewrring duys 1o weeks or
months following initiation of C"lrbﬂmnzepme have been reporled mrely (See
Cautions: Dermalologic and Sensitivity, Reactions.} Dlsconlmu.'mee of carba-

mizepine should be considered if any evidence of hypcrscnsulyl;y devclops.
Because hypersensilivity reactions. to carb: umazepine have been, reported in
pmlems ~with a hisjory ol hyperqcnsuwny reactions (o -other anllconvulsnnl‘:
(e.o., phenylmn phenobarbitil), u, detniled drug history should, be Ubramed
from paticms and their lmmedmu. F.erly members. Carbamazepine should be
used with caution in patients with a history of hypcrscnsmvuy reaetions to
other anticonvulsanis. Approximalely 25-30¢% of patiems who demenstrated
hypersensitivily reactions lo earhamazepine also.may experience hypersens:-
tivily reaclions lo oxcarbazepine.. |

Close attention by the patient and clinician to signs and symploms of the
possible development of adverse hematologic, dermatologic, or. hypersensitiv-
ity reactions is imponant in palients receiving carbamazepine. Patients should
be informed of Lhe early signs and symplomns ol these, potential problemns, such
as fever, sore throal, infection, rash, mouth uleers, casy bruising, lymphade-
nopalhy, and. peteehial or purpuric hemorrhage, and should be insiructed to
repor.to their physician immedialely if any such sign or symplom.ocecurs, In
addition, patients should be advised that these manifestations should, be’ re-
ported even if they are mild in severily, or if they oceur after extended use.

Although the' manulacturers previously recommended initial frequent (pos-
sibly weekly during.the firs,, 3 months of therapy) and then less frequent, pe-
riodic (inenthly for at lcast 2-3 years) testing of hematelogic function in any
patient receiving carbsmazepine, they currently stale thal, hecause the fre-
quency of minor hemajologic changes progressing (o aplastic anemia and
agranu[ocymm is very low. Lhe vast majority of such changes, observed dunng
routine. periodic monitoring are unlikely to be signaling the impending devel-
opment of either ahnormalily. Therefore, the manufaciurers currently Tecom-
mend that complele blood counts, including plalelet and possibly reticulocyie
counls and serum iron delerminations, be performed prior (o initiating earba-
mazepme therapy und lh.nl subsequem moniloring be mdlwdualtzed by the
clinician. Guidelines for perindic Inonitoring of hemalologic 1uncu0n have
been sugpesied by some clinicians, and clinicians experienced in the use af
curbamazepine and knowledpeable about the drug’s poiential toxicity can "be
cousulted for more specific information. Patients exhibiting baseline abnor-
malities und those reeeiving other potentinlly myelotoxic drugs or willi a histary
of adverse hematologic reactions 1o any drug should he considergd: at special
risk, and carbamazepine therapy should be monilored closely or avoided in
these patients. The manufacturers recommend Lhat patients with & history of
bone marrow depression nor receive the drug..Patients who exhibit low or
decrensed leukocyle or platelet counts during the course of carbamazepine ther-
apy should be-monitored, closely. Disconlinuance of carbomazepine (herapy
should be considered if any evidence of signiticant bone marrow depeession
develops. In addition, if such evidence develops, particularly if it occurs as o
result of overdosage, il has been suggested that complete blood counts, platelet
counts,.and reticulocyte counts be perfarmed daily and bone marrow aspiration
and Lrephine biopsy be done immediately and repealed os often as necessary
to monitor recovery. Aliemalively, one manulacturer suggests that the fre-
quency ol this monitoring in patients who.develop evidence of significant bone
marrow depression during the usual course of earbamazepine therapy (i.e., not
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resulting from overdosage) may be individualized by (he clinician, Other spe-
cial periedic hematologic studies may also.be helpful in patients with evidence
of significant hone marrow depression, Fuily developed oplastic anemia re-
quires appropriate,intensive monitoring and therapy for which specialized con-
sultation should be sought. Some clinicians ulso advise hematologic consulu-
tion.if neutropenia and depressed plateley zmd reticulocyle counls occur during
Lheropy with the drug.

.Adverse:hepatic effects, ranging:from slight eleviuions in hepatic enzymes
1o rarc-cases of hepatic [ailure, have been repored. In.some cases, hepalic
ceffeels may progress despite discontinuance of the. drug. Liver function lests
should he performed prior 1o carbamazepine therapy, particularly in patients
with a history ol liver disease, and pefiodically theredfier.” Carbamazepine
stould be lmmedlﬂlcly discontinued if evidence of liver ‘dysfunciion or nctive
liver disease is observed. Inaddition, pmlans should be advised of the carly
mﬂ.ml'eslal:om of ildVCl"iE hepatic Efff:L[S (e.g., dl’lDl’l:Kl.l n.mse.l;’vomllmg jaun-
dice) and instructed 1o report such $ympioms'to eir clinician immeédiately,
even if the symproms are’' mild or occur afier extendéd use. Complele urindlysis
afid BUN determinations also should be performed prior 1o and periodically
during carbamazepine therapy.

FDA has informed healthcare professionals shout an incrensed risk of sui-
lealliy (suicidal behavior or idealion) observed in an analysis of studies using
vasious un[lconvulsanl: compared with placebo. (Sce Cautions: Nervous Sys-
tem Effects.}' FDA recommends thar-all palienis who are currenlly receiving or
biéginning therapy with any anticonvilsant for any indicationi be closely wion-
itored for lhe emerpence or worsening of depression, suicidal thoughis or be-
havmr (su1c1d.11uy) andfor unusual Lhdﬂ[,ﬂ‘: in mood or behavior. Symploms
such'as unmely, agitation, hostility, mania, and hypomania may be precursors
lo emerglng suicidality. Clinicians should inform palients, their [amilies, and
carcgivers ol the potential foran incrcased risk of suicidalily so that they ard
aware dnd' able 1o notify their elinician o[ any unusnal behavioral changes.
Palienis!” l'ﬂm!]y members, and caregivers alsa should be advised notlo’ make
any- changes ‘io the medication regimen withour first eonsulting with the re-
sponsible clinician, They should pay close attention to any day-to-day changes
in moad, behavior, and actions; since changes ean happen very quickly, it is
important to be alert 1o any sudden differences, In odditien, patients, family
membeérs, and caregivers should be aware of common waming signs that may
signal suicide risk (e.g., talking or thinking aboul warlling Lo hurl oncsell or
end one’s life, wnhdrawmg [rom: friends and family; becoming depressed or
experiencing worsening of exisling depression, Becoming preoccupied wilh
death and dying, piving away prized posscssions). Ef these or uny new and
worrisome behaviors oecur, the respansible ¢linician should be contacled im-
mediately. FDA also recommends Lhat clinicians who prekcribe cofbumazepine
or any other anllconvu]s:mr balance the- risk of suicidality with (e risk of
unireaied illness. Epilepsy and many other illnesses for which anticonvulsants
are prescribed are themselves ussociated ‘with an increased risk ‘ol morbidity
and mortality and an increased risk of suicidal thonghts and behavior. [T suicidal
thoughis and behovior emerge-during anticonvulsurit Iherupy, thé cliniciaf must
consider whether the emergence 'of these symptoms m ary given pitient: miy
be related to the illness being ‘treated.

Carbamazepine may exacerbale scizures in some children with mined sei-
zure disorders. Some clinicions recommend thal prolonged video-EEG moni-
loring be performed prior io initinting earbamazepine therapy in children with
miixed seizute disorders in an attempt to identify thosé children'who may be al
risk -[or carbarnazepinetinduced exacerbation of seizures, (See Cautions: Ner-
vous Systern Effects.)

Persons who perform hazordous tasks requiring mental alertness or physicil
coordination should be warmed about the possible ndverse neurologic and sen-
sory effects of-carbamazepine. Patients receiving carbamazepine also should
be’ advised-that there is a potential for additive'CNS ellects if alcohol is used
concomitaully with carbamazepine. Because of the relationship of carhama-
zepine [0 alher tricyclic compounds, the possibility of-netivation of o latent
psychosis or, in gériniric patients, confusion or agitation should be kept in mind.

Baseline and periodie eye examinalions mcludlng slit-lamp, funduscopy.
and lonometry are recommended in patients receiving carbamazepine. Carba-
mazepine has shown mild anticholinergic'oetivily, therefore, polients with in-
creased intraoculur pressire should be closely observed during carbumazepine
therupy.

v Because of similarity in spelling between Tegretol or Tegreln["—XR (trade
names for carbamazepine) and Toprol-XL* (metoprolol succinale, o B- adre-
nergie blocking agent)! the potential exists for dispensing €ITOrS mvo]vmg lhesc
drugs. These medication errors have been assodiated with serious adverse
evenls sometimes requiring hospitalizotion as ‘a resull of either lack ‘of the
intended mediealion (e.g., seizurc-recurrenee, return of hallucinations, suicide
atremnpl, hypertension recurrence) or ekposure 1o the wrong drug (e.g., brady-
cardia in a palient erroneously receiving imeloprolol). Therefore, extra care
should:be exercised to cnsure-the nccuracy of both oral and wrillen prescriptions
for these drugs. {See Dispensing and Administration Precautions.under Dosage
and Administration;* Administration.) Dispensing errors involving Tegreiol* or
Tegretol*-XR {earbamazepine) and Toprol-XL* {(metoprolol. succinate} should
be reponted 1o the manufocturers, the USP/ISMP (Institute for Sufe Medicalion
Practices) Medication Errors Reporting Program by phone (800-233-7767), or
direetly 10 the FDA MedWalch program by phone (800-FDA-1088), fax (300-
FDA-Q178), or intemet (hilp://www.fdo.pov/Safely/MedWatch).

Carbamazepine is contraindicated in patients with a‘hislory of previous
bone-marrow depression, -acute inlermitteat porphyria, undfor-hypersensitivity
lo the drug or in patients who have. demonstraled rensilivity to any -of ihe
tricychie-antidepressants (e.g., amitriptyline, desipramine, imipramine, nortrip-
tyline, protripiyline}. The drug also is contraindicated in patients eurrently re-
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ceiving, or having recently received (i.c., within 2 weeks). monoamine oxidase
{MAOQ} inhibitor therapy. (Sce Drug Enleractions: Monoamine Oxiduse Enlib-
itors.) Concomitant use ol carhnm.u.epuu. and nelazodone is contrindicated.
(Sce Drug Interactions: Nefazodone.) in addition, the manufacturer of vori-
conazole states thal concomitant use of carbumazepine and voriconazole is
contraindicated. {See Drog Interactions: Azole Antifungal Apents.)

® Pediatric Precautions  Elticucy of carhamazepine (or management
of scizures in children is based on extrapelation of the demonstrated eflicacy
of carbamazepine in adulis and also on in viiro studies thot confirued that the
pathogenciic mechanisms associaled with seizure propagation in adults are es-
sentially 1he sume as those in children: in addition. mechanism of aclion ol
carbamuzepine io the 1reatment of seizures is the same in aduls aud children,
The therapeutic range for plasma carbamuzepine concendrutions {i.c., 412
meg/mL} is the sume iit children und adults. Safety of carbamazepine in chil-
dren is based on clinical studies in which the drug was administered for up 1o
6 months, Data frow long-term clivical studies in children are not avuiluble.
m Moutagenicity and Carcinogenicity  Bacterial and mammilian mu-
tagentcity siudies using corhamazepine have shown no evidence of mutapenic-
ity. Carbainazepine has produced dose-related inceeases in the invidence ol
hepatocellular tumors in Female rats and benign interstitial cell adenomas in
male rats. The ¢linical imponance ol these findings s not known,

® Pregnancy and Lactation  Safe use of curbamnzepine during preg-
nancy has nol been esablished. Adverse fetal effects have been observed in
reproduction studies in rais, Although severul reports sugpest gn association
belween use of anticonvulsants in pregnant, epileptic women and an increased
incidence of birth defects iu children born to these women. a causal celationship
to many of these drugs has oot been established. However, epidemiologic dina
do suggest thal un sssociation between curbumazepine use during pregnancy
und certain congenilal abnormalities such s sping bifida may exist, Other con-
genitnl anomalics and developmental disorders (e.g., craniofacial defeets, car-
diovuscular malfornutions. anomalics involving various body sysiemsj also
have been reported in association with carbamazepine use. Anliconvulsints
should »ot be discomtinued in pregnant women io whom the drugs are admin-
istered 1¢ prevent major seizores beviwse of the strong possibility of precipi-
Lating stnus epilepticus with attendant hypoxia and threar o lite. In individual
cases. when the severity and frequency ol Lhe seizure disorder are such that
discontinuance of therapy does not pose a serious threat to the patient, discon-
tinuunce uf the drugs may be considered prior lo and duriug pregoaocy: how-
ever, il cannaol be suid with any certuinty that ¢ven minor seizures do nol pose
soime hazurd to the fetus, Cliniciuns should carelully weigh these considerations
in trealing or counseling epileptic women of childbearing potential. Becadic
carbamazepine can cause letad harmm when administered 10 pregeant women,
the benefits of therpy must be weighed uguinst the risks in women of child-
bearing potential. 1f carbamazepive is used during pregnuncy, or if the patient
becomes pregnant while receiving the drug. the paient should be apprised of
the potentiitl hazard 10 the femns. Tesis 10 detect feral abnormalities using cur-
rently aceepled procedures should be considered part of routine prenatal care
in women of childbearing potential receiving carbamuzepine.

There have been a few cases of seizures andfor respiratory depression in
nconates born to women reeciving carbamuazepine concomitantly with other
anticonvulsant agents. A few cases of vomiting, diurrhea, andfor deereasei
feeding also have becn reporied in neenutes bom e women recciving carbi-
mazepine: these symploms may represent a neomalal withdrawal syndrome,

To provide information regarding the ¢lTeets ol in wlere exposure 1o car-
bamazepine, clinicians are advised 10 reeommend that pregoint patienis re-
ceiving carbamazepine enroll themselves in the Norh American Antiepileptic
Drug (NAAED) Pregnuncy Repisiry by calling 888-233-2334,

Carbamizepine and its cpoxide metuboitic (CBZ-E} are distribwed into
milk. Safe use of carbamazepine during lactution his not been estublished.
Because of the potential for serious adverse reactions from carbnmuzepiiie in
nursing infams, a decision should be made whether o discontinue nursing or
the drug, wking into sccount the importance of the drug 1o the woman. Fol-
fowing daily oral adminisiratien of carbamazepine in nursing wonen, the milk-
lo-maternal plusma ratio.of carbainazepine 15 about 0.4 and that of CBZ:E is
about 0.5; it is estimated thal neonics may receive about 2-5 and -2 mg ol
carbamuzepine and CBZ-E, respectively, daily.

Drug Interactions

m Alcohol  Because of the risk of additive sedative elfects, caution should
be cxereised if corbamazepine is used concomituntly with alcohol.

B Anticonvulsants  Because carbamazepine is an inducer of the cyto-
chrome P-450 {CYP) 3A4 isocnzyme, concumilanl use with cerlain other an-
veonvulsants {e.p., clonazepam, cthosuximide, lsmotriging, methsuxjmide,
phensuximidt. |not commercially svailable in 1the US], phenytoin, tiagabine,
lopiramate. valproie acid. zonisamide) has been shown, or wottld be éxpected,
(o decrease plasma concentrations of the other anticonvulsant, Tt may be de-
siruble 10 monilor seramn concewrations of concomitantly adm]msl(.n_d (ulllv
convulsants, making dosage adjustments as necessary.

Concomitan! use of carbamazepine with olber aniconvulsants th induce
(e.g.. methsuximide, phenabarbital, phenyvioin. primidone) or inhihit te.g., we-
clazolamide) CYP3AJ has been shown. or would be expected, lo deereuse or
increase plusma carbamazepine concentrations, respectively. In addition. cur-
bamazepine may decrease the hall-lite of phenytoin, Increased plasmu coneen-
trations of phenytoin and primidone have been reported.following coencoinitant
use with carbumuzepine,

Felbamate und valproic acid apparensly can affect both plasma carbami-
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zepine and carbumuzepine 10.11-eposide (CBZ-E. un uclive metabolite) con-
centrations. bul 1he inteructiuns appear {0 be complex and resuliant changes
may be unpredictable. The effect of valproic acid on concenrtions of the drug
may depend principally on tnereases in plasma CBZ-E concentrations relutive
to purcnt drug (possibly secondury to inhibition of epoxide hydrolase activity),
but other mechunisms (e.g.. displacement ol curbumazepine (rom protein bind-
ing sites) also -have been supgested and may contribule o the overall cllect.
The importance of determining CBZ-E cencentrnlions in pmients cxhibiting
toxicity during voncemilant carbamazepine and valproic acid (herapy should
be considered.

Recent evidence snggests that the human leukocyte nntigen (HLA)-B #1502
allele, which is found almost esclusively in pntiems witb ancesiry neross broad
ureas of Asin, may he a risk Lictor for the development of Stevens-Johnson
syndrome and loxie epidermal necrolysis in patients of Asian ancesiry who are
receiving carbamazepine and some other anticonvulsants associaled with these
reactions (e.g., lamotrigine. fesphenytoin. phenyloin). Avoidance of such drugs
should therelore be considered in HLA-B 1302-positive patients when aler-
native therapies are otherwise equally acceptable, The role ol other possible
factors, such as concomitunt medications, anticonvulsant dosage, compliance,
and illnesses, in the development of, and morbidily (rem, these reactions, and
the level of dermutolopic monitoring have not heen adequately.studied to date.
(See Cautions: Dermutclogic and Sensitivity. Renctions and see Cautions: Pre-
cuwions and Comraindications.)

Alleraions of thyenid function have been reported with concomitant use ol
curbamazemine and oiher amiconvolsans,

® Lithium  Concomitant usc of carbamazepine with lichium may increase
the risk of adverse neurelogic effecis.

a Calcium-channel Blocking Agents  Concomitant use of carbama-
zepine and diltiazemn or verapamil may resull in increascd plasma carbamaze-
pinc concentrutions and subsequent toxjeily. In several patiemts receiving -2
g of curbamzepine dijly. initission of 360 mg of verapamil hydrochloride daily
resulted in development of neurologic munilestntions {e.g.. dizziness, ataxi,
nystagmus) of carbomazepine toxicity within 36-96 hours. Plasma totnl and
unbound carlumazepine concentrations incrensed by o mean of 46 and 335,
respectively. bul relurned Lo baseline values within ] week after discontinuance
of verapamil: manifestations of toxicily ulso resolved during this period. The
ritio of plasma carbamazepine 10.11-epoxide to unchanped drug decreased
during verapamil therapy but returmed toward pretrewment levels following
disconunuanee of veeaparnil. Liniited experience suggests that a simifar inter-
action also may accur when diltiazem. bul not nifedipine, is administeced con-
comitunily with carbutnazepine. 1t appears that verapanil and diltiazem tnhibit
hepatic metabolism ol carbamazepine via the CYPIAL isoenzyme.

IL verapamil is initinled in paticnis receiving corbamazepine. a 40-3)4:
reduclion in L.lrh.lm.ucp]nc dosuage may be necessary during concumitant Lher-
apy. Patienis should be monitored closely for manifestnions of carbanaze pine
toxicily and lor allerptions in the pharmacekinetics of carbamazepine during
cancomilant therapy. adjusting carbumazepine dosage accordiugly. I verapa-
mil is discontinued, dosige ol carhamazepine shoulkd be inereased tw avoid loss
ol seizure contrul.

Because carbarnazepine ts an inducer of the CYP3A4 isoenzyme, concom-
itant use with dihydropyridine calcium-channel blocking agens (e.g.. felodi-
pine) has been shown, or would be expected, to decrease plasma concentrations
of the dibydropyridine calcium-channel blocking agent.

m Macrolides  Concomitant use ol carbamazeping with eeriatn macrolide
amiibiolics 1hit inhibit CYP3A4 (e.g., clarithromycin, erythromycin, trolean-
domycin) has been shown, or would be espected. 10 increase plasma corbi-
mazepine concentrationy, Increased plasma concentralions of carbamazepine
and subsequent signs of carbamazepine inxicily te.g.. alaxia, dizziness, drows-
iness, vomiting) have occurred in adulis or children fatlowing concomitant use
of carbamazepine and erythronmiycin. Studies in adulis indicate that crythro-
mycin can substantialty decrease serum cleacance of carbainazepine, presum-
ably by inhibiting hepatic metabolism of the drup. Patients receiving carba-
muzepine and erythromnyein concemitantly should be monitored for evidence
of carbamazepine loxicily; corbamazepine dosage should be reduced when nec-
essary, Some clinicians suggest that nse of un alternative anti-infective spent,
instead of eryibromyein, may be necessary in patients receiving carbamazepine,
B Doxycycline  Preliminary studies indicate that enrbamazepine may de-
crease the half-lile of doxycycline, probubly by inducing-hepatic microsomal
enzymes that metabolize the antibiotic. Concomitant administration of doxy-
C_‘,L“]'JC and carbamazepine should be avoided iT possible. Il concomitant ther-
apy is necessary, doxyeycline probably shoutd be adminisiered at 12-howr in-
tervals andfor scrum doxycycline concentrations should be closely monitored.

m Selective Serotonin-reuptake Inhibitors = Fluoxetine can increase
plasina carbimazepine und carbamazepine 10,1 1-¢poxide (CBZ-L, an. uctive
melabolile} concentrutions, ind carbamazepine loxicity (e.g.. ocular changes,
vertigo, tremor) has been reported o some patienls naintained on curbama-
zepine fullowing initiation of fluoxctine. It has becnsuppesied that fluoxetine-
induced inhibition of hepatic inelaholism (e.g.. inhibitivn of eposide hydroluse)
of carbamazepine andfor CBZ-E may be principally responsible for such in-
creases: alieralion in prolein binding does not appear to be principally respon-
sible for this interuction. The patient and plasma concentrations of carbuma-
zepine and its metabolite should be monrtered closely whenever fuoxetine
theropy is initiated or discontinued; carbamazepine dosage should be adjusted
accordingly.

Concomilant vse of carbamazepine with fluvoxomine, an ivhibilor of
CYP3A4, has been shown, or would be expeeted, 10 increase plasma carba-
MOZEMNe Concentrations.
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¥ Antipsychotic Agents  Because carbamazepine is an inducer of the
CYP3A4 isoenzyme, concomitant use with some antipsychotic agents (e.g.,
aripiprazole, elozapine, hatoperidol, risperidone, ziprasidone) has been showu,
or would be cxpccled lo decrease plasma concentrations of the antipsyeholic
agenl. Reductions in untipsychotic EfﬁC.le wilh reemergence al symploms has
nct_urred in somie, bul not ull, such patiems. If carhamazepine therapy is added
inpatients receiving aripiprazole, (he dosage of aripiprazole should be doubled
and additional increases in aripiprazole dosage should be made based on clin-
icul evuluation; il carbumazepine is withdrawn from combination therupy with
aripiprazole, the dosape ol aripiprazole should be reduced accordingly. Patients
receiving carbamazepine and haloperidol concomitantly should be monilared
carefully for loss of antipsychotic control and, il au interaction is suspected,
haloperidol dosage adjusied accordingly. The possibility that halnperidol tox-
icily may occur following discontinuance .of carbamazepine ulso should he
considered.

Clozapine = Concomilani use of carbamazepine and clozapine has been
shown 10 decrease clozapine concentrations by-aboul 40-50%. Both carba-
mazepine and ¢lozapine also have the polential to cause adverse hematologic
ellects, including agranulocytosis. In additien, neuroleptic malignant syndrome
(NMS) has been reported rarely during concomitant therapy with these drugs.
Therelore, the manufacturers of clozapine und the American Psychiatric As-
sociation (APA) siate thm concomitant use of carbamazepine and clozapine
gencrally is not recommended. However, if carbamazepine and clozapine are
uscd concomitantly, it should be considered that discontinuance of carbama-
zepine may result in increased plasma concenirations of clozapine.

B Monoamine Oxidase Inhibitors Combined therapy using:carba-
mazepine and monoamine oxidase (MAQ) inhibiters is contraindicated. A med-
ication-free period of al least 14 days should he observed when (ransferring
patients from MAQ inhibitors to carbamazepine. Therapy with.carbamazepine
should then be initialed cautiously with gradual increascs in dosape 1o ebtain
the desircd respanse.

W Anticoagulants  Becanse cacbamazepine is an inducer ol the CYP3A4
isacnzyme, .concomitant use with dicumarol or warfurin has been shown, or
would be expected, 1o decreasc plusma concentralions of the anticongulant. In
one study when carbamazepine was administered 1o patients being reated with
warflarin, the serum concentrfion ol warlarin decreased afller about 10 days of
carbamazepine therapy. Carbumazepine aiso shortened the hal(-life of warfarin
in some patients. I warlarin and carbamazepine must be-used topether, the
patient shoutd be closely monitored and the desage ol both drugs adjusted as
required.
® Theophylline 1t has been supgested that concomitant administration
of carbamazepine and (heophylline may induce each other’s metabalism, with
resuflant changes i elimination half-life and plasma canéentrations, If carha-
mazepine and theophylline are uscd concemilantly, the patient and plasma
canceritrations of the drugs should be monitored d.l'ld dosage adjusted accord-
ingly.
B Hormonal Contraceptives  Concomitant use of carbamazepine and
hormonal comr'\cep[ivcu {c.g., oral contraceplives, lcvonorgesterol subdermal
implant copfraceptives [no longer commercially availahle]) may cause in-
creased metabolism of the eontraceptive resulting [rom induction of hepasic
microsomal enzyines, Brcaklhmugh blceding und unintended pregnancies have
been reporicd in palients receiving carbamazepine and honmonal contraccp-
tives. Becausc the reliability of hormonal contracepiive therapy may be ad-
versely affecied during concomitant administralion of carbamazepine, a non-
hormonal method of blrth conlrol should be considered.

m Antihistamines  Concomilunt use of carbamuzepine with anlihisla-
mines that inhibit CYP3A4 (e.g.. loratadine, lerfenadine [no longer commer-
cially available]) has heen shown. ar would be expecled, to increuase plausma
carbamazepine concenlrations.

B Antituberculosis Agents  Concomilant use of carbamazepine with
antiwberculosis agents that inhibit CYP3 A4 (e.g., isoniazid) has been shown,
or would be expecled, to increase ptasma carbamazepine concentrations, Con-
versely, concomitant use of carbamazepine with antituberculosis sgents that
induce CYP3A4 {c.p., rifampin) has been shown, or would be expecled, lo
decrease plusma carbamazepine concentrutions,

m Antineoplastic Agents  Concomitant use of carbumazepine with an-
tincoplastie agems that induce CYP3A4 {e.p., cisplaiin, doxorubicin) has been
shiown, or would be cxpc.ctcd la decrease plasma carbamazepine concentra-
lions.

® Azole Autifungal Agenls  Concomitant use of carhamazepine with
azole antifungal agents that inhibit CYP3A4 {c.g.. fluconazole, iraconazole,
ketocanuszole, voriconazole} has been shown, or would be expected, to increase
plasma carbamazepine concenlrations:

Concomitant use’ of carbamuzepine and fuconazole has resulted in in-
creased carbamazepine concentralions and -associsted 1oxicity, presumably as
the result of fluconnzole inhibiting CYP isoenzymes involved in metabolism
ol the dnticonvulsant. It has been suggesied Lthat carbamazepine concentrations
be menilered in patienis receiving fluconazale concomitantly.

Because carbamazepine alsa is an inducer of the CYP3 A4 isoenzyme, con-
comitant use with itraconazole has heen shown, or would be expected, o de-
crease plasma concentrations of iraconazole.

- Adthough the interaction has not been specifically studied to date, carbo-
mazepine would be expecled to subsiantially decrease plasma voriconazole
concentrations dne 1o potent induction of CYP enzymes; therefore, the manu-
facturer of voriconazole stales that cancomitant use of carbamazepine and vor-
iconazole is contraindicated.
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B Corticosteroids  Because carbamazepine is an inducer of the CYP3A4
isoenzyme, coneomitant use with corticosteroids metabelized by CYP3A4
te.g.. dexamethusone, prednisolone) hus been shown, or would be.expected, 1o
decrease plasma concenlrations of the corticosieroid.

B HIV Protease Inhibitors Concomitant usc of carbamazepine with
HIV proteasc inhibitoes that inhibit CYP3A4 has beeu shown, or would be
expected, lo increase plasma carbamazepiue concentrutions. Becouse carba-
mazepine is an inducer of CYP3A4, concomilant use with H1V prolense inhib-
itors.that are metabolized by, CYP3A4 has been shown, or would he.expected,
lo decreuse plasma coneentrations of the HIV proicase inhibitor,

® Tricyelic Antidepressants  Because carbamazepine is an inducer of
the CYP3A4 isoenzyme, concomitant use with tricyclic untidepressants metab-
olized by CYP3A4 (e.g., amitriptyline, imipramine, norriptyline) has' been
shown, or would be expected, to decrease plusma concentralions of the tricyelic
antidepressant.

B Nefazodone Concomilanl use of carbamazepine and nefazedone is
contruindicnied since this may redude plasma concentrations of nefazodonc and
its active netabolite, hvdroxynefazodone, by 95% resulting in levels insulfi-
cienl to achieve an antidepressant effect.

# Trazodone Because carbamazepine is an inducer of the CYP3A4 iso-
enzyme, concomitant use with trazodone has been shown to decrease plasma
concentrutions ol imzodone. Concoinilant use of carbamazepine (<00 mg daily}
with truzodone (100-300 mg daily) decreased plasma concentrations of tra-
zodone and an active metabolite, m-chlorophenylpiperazine, by 76 and 60%,
respectively. Pulicnts receiving curbamazepine and lrmzodone concomitantly
should be closely monitered and dosage of truzodone increased il necessury.

® Other Drugs  Concomilant use of carbamazepine with drugs or foods
that inhihit CYP3A4 (e.g.. cimesidine, danazol, 5r.1pel'n11lju1cc niicinamide,
propoxyphene) has been shown, or would be expected, 1o increase ]'}l.]_ﬁm.l
carbamazepine concerurations. In addilion, because carbamuzepinc is an in-
ducer of the CYP3A4 isoenzyme, concomilant use with drugs metabolized by
CYP3A4 {c.g., acelammophen alprazolam, cyclosporine, levotiyroxing, melh-
adone, midazolam, praziquantel, tramadol} has been shown, or wouldl be ex-
petled to decrease plasma concentrations of the other dnig.

Laboratory Test Interferences

® Pregnancy Tests
[esls.

Carbamuzepine interferes with some pregnancy

Acute Toxicity !

B Pathopenesis  The lowest known lethal dose ol carbamazepine is 3.2
and [.6 g-in adulls and children, ret:pcclwely

® Manifestations Cnrb.lm.lzepmc Uverdusage prodices dizziness,
ataxia, drowsiness, stupor. nausea;, vomiting, "opistholonos, restlessness, apit-
tion, disorientatien, tremor, involuniary movemenis, admdochoklnewls abnor-
mal reflexes (hypoaclive or hyperactive), mydriasis, ﬂyalaﬂmus fiushing, cy-
anosis, and urinary relengion, Hypo(enslon or hprnenqmn may develop. Coma
may lollow. Laboratory findings in some cases of overdosage have included
leukoeylosis, reduced feukocyte count, glycosurin, and acetonurin. EEG muy
show dysrhythmias,

A 24-year-old woman who ingested 3.2 g of carbamazepine died of cardiac
arrest, and a 24-year-old man died of pneumonia and hypoxic encephalopathy
ingesting the sume dose, A | 4-year-obd girl'who ingested 4 g ofcarbam.neplnL
dicd of cardiac arrest, and a 3- year-old girl who inpested 1.6 g of carbumaze-
pine died of mspiration pneumonia

m Treatment  Treaiment of carbamazepine overdosage,consists of induc-
ing emesis or gastric lavage and general supporniive therapy. Because of the
relationship of carhamazepine to the tricyclic antidepressants, the ECG should
be monitored, especially in children, 10, deiccl cardiac dysfunction. |

Pharmacology

The pharmacolopgic uctions of carbamazepine appear to be qualitatively
similar 1o those of the hydantoin-derivaiive anticonvulsants. The anticonvulsant
activily of carbamazcpine, like phenytoin, principally- invelves limitation of
seizure propagalion by reduction of posttetinic potentiation (PTP) of synuplic
transmission. Carbamazepine appears 1o provide relief of pain in rrigemnal
neuralgia by redueing synaplic ransmigsion within the ripeminal nueleus: The
drug has also demonsirated sedative. anticholinergic, antidepressint, mascle
relaxant, .J.nuarrhylhmlc, anlidiurelic, and neuromuscular lmnqmmnon -inhibi-
lary uclions. Carbamazepine has anly ‘illghl’ analgesic propcrllec

Pharmacokinetics

The phnmmcokmuu. paramelers of (.arb.smazepmt. disposition arc similar
in thldl’el’] and in adnlis; however, there is a poor. correlation between dosage
and pl;lqmu concentrations of carbamazepine in children, The cffects of race
and pender on carbamazepine pharmacokinetics have not been sysiematically
evaluated. However, retrospective, case-control studies in paticnts of Chinese
ancesiry have demonstrated a sirong. pharmacogenom)ic associaion hetween
the risk of developing Stevens-lahnson syndrome.and:oxic epidermal necrol-
ysis und the presence of HLA-B*1502, jn :nhcrued alletic variapl of the HLA-
B pene. {See Cautions: Dermatologic and Scnsmvny Reactions.)

B Absorption  Carbamazepine is slowly absorbed from the Gi tract. Fol-
lowing chronie oral administration of carbamazepinc lablels, suspension, ¢x-
lended-release tablets; or extended-release capsules, peak plasma.concentra-
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tions are reached in 4.5. 1.5, 3-12, or 4.1-7.7 hours. respectively. The oml
bioavnilubilities of corbomazepine 1ablets and suspension reporiedly are equiv-
alent, although the rate of absorption is faster for the suspension. The bioavail-
uhlhly of the extended-release tablets is repornedly 895 of that of the suspen-
sion, and the obsorption of the extended-relense blets is slighlly slower than
1t of 1he conventional 1ablets. Peak plasma concentrutions of the drug are
higher and frough concenirations are lower for 1le suspension compured wilh
iablets when the drug is adminisiered ence or twice daily, but steady-siale
concentrtions reportedly are comparable when the suspeasion is administered
in 3 divided doses daily and the lablets are administered in 2 divided doses
daily. Following oral administration of carbamazepine extended-release cap-
sules or tablets every 12 hours, steady-state plasma carbamazepine concenira-
lions were comparable 1o those achieved with corresponding dosages of the
conventional (immediate-release) tablets every 6 hours. Although one manu-
tacturer slates that peak plasma’ concentrations miy be higher with chewable
wublets than with conventional 1ablels, a crossover study employing this man-
ufacturer’s tablers in adults with seizore disorders showed no such difference:
In this study, the oral pharmacokinetics, ineluding bioavailability, and peak and
trough plasma concentratiens, were compurable [or conventional and chewable
wblets of the drug, although individual patients may have uehiéved somewhat
higher concenirmtions for‘one or the-other 1ablet forrulition.

* Two to 4 days of therupy muy be requiréd 10 achieve' steady-sisie plasma
concentrations. Although optimal therapeulie plasma concentrutions suitable
for all patients have not yel been determined, therapeutic plasma concentrations
of carbamazepine {for both anticenvulsant effeets and relief of puin of trigem-
inad neuralgia) are usually 3—14 meg/mL. Some investigators have noted that
nystagmus frequently occurs, when plasma concentralions are preater thin 4
meg/mk and that utoxia, dizzivess, and anorexin ofien occur when plasma.con-
centrasions are JQ meg/mi or greater. Therc appears to be a wide variation in
sicady-state plisma concenirations produced by specific daily dosapges of car-
bamazepine {e.g., daily dosuges of 800 mg, 1.2 g, or 1.6 g may preduce plasma
concentrations of 2-10 meg/mLy.

[n one siudy, when carbamazepine extended-release capsules (Carbatrol®)
were admintsteced as a single 400-mg dose with o high-fut meal, the rate, but
not the extent, of carbamazepine absorplion was increased when compared with
administration of the capsules in the fasting state. Results of a multiple-dose
study of the extended-release capsuies indicate that when these capsules are
administered after 3 mead, peak steady-stule plasma concentrations are within
the therapeutic range. When the extended-release capsules of carbamazepine
(Carbutrol®) arc broken and the beeds sprinkled over applesauce prior to ad-
ministration, the pharmacokinelic profile of the drup is similar o that following
oral administration of the intact capsule to fasting individuals, The manufoc-
lurer of carhamazepine extended-release capsules states that the elimination
half-life of the drug docs not differ suhstantially between fasted and nonfasted
conditions of administration.

® Distribution  Carbamazcping is widely distributed in the body; the
drug has been delected in CSF (approximately 15-22% of serum conceniro-
lipns), the brain (at aulopsy), duodenal fluids, bile, and saliva. A major melab-
olite, carbamazepine 10,11-epoxide, has also been deiccied in CSF. Carba-
magzepine rapidly crosses the placenta (i.e., 30—60 minutes) and accumulates
in felal lissues, with higher concentrations in the liver and kidney than in brain
and lungs. Carbamazepine and iis epoxide metabolite are distributed in breasi
milk. The ratio of the concentration in breast milk to (hat in plasma is approx-
imately 0.4 for the drug and 0.5 for the epoxide metaholite,

In vitro studiey indicate thar at plasma concentrations of [-50 meg/mkb, 75—
900 of the drug is bound 1o plasma proieins. ;
®' Elimination  Carbamazepine has a relatively long plasma half-life, var-
iously reponed to be 8-72 hours. The variability results in part beeause car-
bamazepine can induce its own metabolism; autoinduction of metabolism usu-
ally is completed .afier 3-S5 weeks of ua fixed dosing regimen, The plasma
hulf-life generally ranges from 25-65 hours initially and from 12-17. hours
with multiple dosing.

The nectlabolic fate of C.u‘bl.lm..lzepme has not been, compietcly elUledled
A major mesabolic pathway appears lo be oxidution by microsomal enzymes
in the liver (principally cyloc.hrumt. P-450 isvfonn 3A4) o form curbumazepine
10,11-epoxide (CBZ-E), which is almost completely melubolized 10 frans-
10 I-dihydraxy-10,I'l -dihydrocarbamazepine (rrans-CBZ-diol) und excreted
in urine mainly unconjugated. CBZ-E has amiconvulsant aclivily in animals
and polen? analgesic aclivily in patients with trigeminul neuralgia, CBZ-E afso
hus been implicated as contributing 10 adverse neurologic effects of the drug.
Carbamazepine is more rapidly metabolized 10 CBZ-E in children than in
adutis. In children younger than |5 years of age. there is an inverse relationship
between the CBZ-E/CBZ matio and increasing age; this ratio was reporied to
be 0.44- in children younger than | year old and 0.18 in children 10-15 years
of.age. Carbamazepine also undergoes aromatic hydroxylation to form 2-hy-
droxycarbamazepine and 3-hydroxycarbamazepine. The pathway is not clearty
determined, but the drug also undergoes metabelism to lorm 9-hydroxymethyl-
| G-carbamoyl-acridan. Carbamuazepine and its metabolites are excreted in
urine. Only about 1-3% of the drug is excreted in urine unchanged. Curba-
mazepine induces liver microsomal enzymes and thus may aceelerace its own
melabolism and that ol other concomitantly administered drugs that are me-
tubolized by thesc enzyines. (See Drug [aferactions. }

Chemistry and Stability

m Chemistry Carbamazepinc is an iminostilbene derivative that is used
as both an anticonvulsant and for the relicf of pain associated with tripcminal
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neuralpja {1ic douloureux). Carbamuzepine is struclurally related 1o the trieyclio
antidepressants such.as amilriplyline and imipramine. Carbamazepine occurs
as a white 1o ofl-wiite powder and is practically insoluble in water and soluble
in alcolio) and in acetone.

The mulii-compartment, exiended-release cdpsu]e formulation of (carba-
muzepine (Carbutrol®) conlains 3 diffcrent types of beads: immediate-, ex-
1ended-, and enteric-refesse beads. The 3 bead types are combined in a specific
ralio {o altow for 1wice-daily dosing.

W Stability = Carbsmazepine tablets, extended-release tablets, and'chewa-
ble tablets should be stared in tight, light-resistant containers at temperatures
nol excecding 3G°C. Carbamazcpine extended-release capsules should be
stored in tight, light-resistant containers at 15<25°C. Because dissolution char-
acleristics and associated oral biowvailability'of carbamazepine tablers may be
offected substantially by meisture, patients should be cadtioned fo keep con-
tainers of the tablets tightly closed and in a dry location; away from areas with
excessive moislure (e:g., showers, bathrooms, humidifiers). Carbamazepine
tablets may lose one-third or mofe of 1heir oral bioavailability when exposed
10 excessive moisture. Tablets continuously exposed’to'97% relative humidity
at roewn temperature for 2 weeks become hardened-und dissolve poorly.

:Carhamazepine oral suspension shoutd be stored in tight, light-resistang
containers ol lemperatures not exceeding 30°C; freezing of the oral suspension
should be avoided,

Testing has shown that mixing carbamazepine oral suspension either with
chlorpromazine oral solulion or with*liquid thioridnzine preparations results in
a rubbery, orunge precipitate. Tt 1s nat known whether the development of this
precipiinte resulls in decreased bioavailability of either carbamazepine or the
olher drags. The exlent 10 which this interaction occurs with other liquid prep-
aralions ulso is not known. Therefore, the manufaciurer recommends thal’car-
bamazepine oral suspension not be administered simultaneously with other
liquid preparaiions.

For further information on pharmacology, cautions, and dosage and ad-
ministratiun of carbamazepine, see fhe Anticonvulsants General Statement
28:12.

Preparations .

" Excipients in commercially' available drug preparations may have clinically
imponant efTects in some individuals; consult specific product labeling for details.

Carbamazepine
Oral \ J ;
Capsules, 100 mg Carbatrol™, Shire
extended-
release
200 mg Carbatrol*, Shire
300 mg Carbatrol®, Shire
Suspenslon 100 mg/5 mL* Carbamazepine Suspension
Tegrelol®, Novarlis
Tablets + 200 mg* Carbamazepine Tablets
Epltol® {scored), Teva
Tegretol® (scored), Novartis
Tablets, 100 mg* Carbamazepine Chewable
chewable Tablets
Tegretol® (scored), Novartis
Tahblets, 100 mg Tegretol*-XA, Novarlis
extended- L
release
200 mg Tagretol™-XR, Novartis
400 mg Tegretol*-XR, Novartis

*availilie fn one or inore wanufaciurer, distibutor, andfor n:pac'mtrr by perieric (nonproprieiiry) name
FUlse is not currently included in the Labeling n;lpnm.d by the U5 Food and Drug .—\dmlmstmuun
t

Sefected Hevisions Octpher 2000, 0 Copyricht, July 1975, Amert ican Saciety ufh‘tm‘.'fl Svsteon
Pharmacisis, e

Felbamate
B Felbamale, a dicarbamate, is an anticonyulsant.

Uses

InJuly 1993, felbamate (Fethatol™) originally was appraved by-the US Food
and Drug ‘Adminisiration (FDAY for usc as monotherapy or in combination
with other anticonvulsant agents in tlle management of partial seizures wilh or
without secondary generalization in adults. Felbamute also was approved by
FDA at that 1ime for use in combination with other anticonvulsant agents in
the management of pagial and generalized seizure’s associaled with Lennox-
Gastaut syndromc in children and:has been designated an orphan drug by FDA
for the rentment of this latter syndrome. However, because use of the.drug has
since been assaciated with-marked increases in the incidences of aplastic ane-
mia and acute hepatic {ailure, the, manufacturer in conjunction with FDA
warns that the-drug should enfv be inilisted or continued in the management
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Imipramine

The US Food and Drug Administration (FDA) hos determined 1hat anti-
depressants increase 1he risk of suicidal thinking snd behavior (suicidolity) in
children and adolescents with major depressive disorder and other psychiatric
disordlers. However, FDA also states that depression and certain other psychi-
alri¢ disorders are themselves associated with an incrensed risk of suicide,
Anyone considering the use ol doxepin in a child or adolescent for any clinical
usc must therefore balance the potential risk of therapy with the clinical need.
(See Cautions; Precautions and Contraindications and Cautions: Pediatric Pre-
cautions, in the Tricyelic Antidepressants General Statement 28:16.04.28.)

® Lactatton  Limited dua indicaic thit doxepin and ils active N-deme-
thylated metabolite are distributed into milk. Sedation and serious respiratory
depression were reported in a nursing infunt whose mothcr was receiving 75
mg of doxepin daily; substansia) concentrations of the active melabolite of (he
drug werc detected in the infant's serum and urine. In addilion, poor sueking
and swallowing while nursing. drowsiness, muscle hypoionia, and vomiling
were reported in a nuesing infant whose mother was receiving 35 mg of doxepin
daily. Beeause of the porcntial l'or serious adverse reactions (o dexepin and/or
its uclive metabolile in nursing infants, a deeision should be made whether 10
discontinue nursing or the drug, mking into accounl the impornee of the drug
to the woman.

Pharmacokinetics

B Absorption The pharmacokinetics of doxepin huve nol been exlen-
sively studied, but the drug is well absorbed from the G truct in animals. Peak
plasma concentrations usually accur within 2 hours after oral administration of
the drug.

m Distribution  Doxepin is highly bound 10 plasma proteins.

Limited data indicale that doxepin and its nctive N-demcthylated metabolite
are distributed into milk in concentrations reportedly ranging from about 30-
1405 and 10-115%, respectively, of those in maternal serum and thal sub-
stanlial concentrations of the aclive metabolite have been desected in the serum
and urine of nursing infants whose mothers were rccewmg 75-150 mg of dox-
epin doily.

m Elimination  The plasma hall-life of doxepin is 624.5 hours, The drug
appedrs lo be melabolized via the sume pathwuys as are other tricychie anti-
depressants; its N-demethylated metabolite is pharmacologically active.

Chemistry and Stability

® Chemistry  Doxepin hydrochloride is a dibenzoxepin-derivative iri-
cyclic antidepressant. The drug occurs as a white powder, is freety soluble in
water and in aleohol, and has o pK, of 8. Doxepin hydrochloside oral coneen-
trate has a pkl of 4-7.

W Stability  Doxepin hydrochloride capsules should be stored in tight,
light-resistunt containers ul a lemperature belween [5-30°C and the oral con-
centrate should be stored a1 a temperature hetween 20-25°C. ' Commercially
available doxépin hydrachloride cupsules have an expiration date of 36 months
and the oral concentrute hus an expiration date of 24 months following the date
of manufacture.

Doxepin hydrochloride oral concentrate is physically incompatible with
many carbnnated beverages, bul is compatible with some other beverages. (See
Dosage and Administration: Administration.) Bulk preparation and storage of
dilutions of the commercially availuble oral concentrate are no1 recomnmended
by the manulacturers.

For further information on chemistry, pharmacology, pharmacoki-
nelics, uses, cautions, ucute toxleity, drug Inieractions, and dosage and
administration ol doxepin, see the Trieyclic Antidepressants General State-
ment 28:16,04.28.

Preparations

Exeipients in commercially z‘l\'uiluhle'dmg preparations may have clinically
important effects in some individuals; consult speeific product labeling for deails.

Doxepin Hydrochloride

Oral
Capsules

10 mg {of doxepin)* Doxepin Hydrochloride

Capsules
Slnequan®, Pfizer

Doxepin Hydrochloride
Capsules

Sinequan®, Plizer

Doxepln Hydrochloride
Cepsules

Sinequan®, Pfizer

Doxepln Hydrachloride
Capsules

Sinequan®, Plizar

Doxepin Hydrochloride
Capsules

Sinequan®, Plizer

25 mg {ol doxepin)”

50 mg (ol doxepin}*

75 mg (ol doxepin)’

100 mg {ofl doxepin)”

TRICYCLICS AND OTHER NOREPINEPHRINE- REUFT
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Doxepln Hydrochlcride
Capsules

Sinequan*, Plizer

150 mg (ol doxepin)®

Doxepin Hydrochlorlde Oral
Solution {Concentrate)

Sinequan® Oral Concenirate,
Pflizer

Solution, 10 mg {of doxepin) per mL*

conceritrate

*gynilabie from vne or more munufaciurer, distibulor, and/or repucknger by pereric (nonpropriviwry ) name

Selected Revisions Sunary 2005, © Copyrighe, Jaweirs 1977, American Secwny of MelthSvsiem

Piarmaceas, foe

Imipramine Hydrochloride
Imipramine Pamoate

N Imipramine is a dibenzazepine-derivative tricyclic anlidepressant.

Dosage and Administration

B Administration  Imipramine hydrochloride and imipramine pumoale
are administered orally. Although imipramine hydrochloride has been admin-
istercd in up 1o 4 divided doses throughout the day. it is long-ucting and the
entire oral daily dose may be administered al one 1ime. Imipramine pamoate
may ulso be used:1o administer the duily oral dose of imipramine, bul it has no
advuitages over the hydrochloride. Administration of the entire daily dose as
bedtime may-reduee daylime sedation; patients who experience insomsia and
stimulation may be given the entirc daily dose in the moming.

B Dosage
hydrochloride.
Patients shduld be monitored for possible worsening of depression, suicidal-
ity, or unusual changes in behavior, especially at the beginning of therapy or
during periods of dosage adjustment. (Sec Cautions: Precautions and Conltrain-
dications, in the Tricyclic Antidepressants Genernl Susement 28:16.04.28.)

Major Depressive Disardel  There is a wide range of oral dosage
requirements, and dosage must be carclully individualized. Initial dosages of
imipramine should be low and generally ranpe from 75~100 mg daily, de-
pending on the severity of the condition being treated. Desage may be gradundly
adjusted 1o 1he tevel that produces maximal therapeutic effect with minimul
toxicity and may range up t0.300 mg daily. Hospitalized patienis under close
supervision may generally be given higher dosuges than outpatients, and man-
uluclucers stane that dosages.of greater than 200 mg daily ore not recommended
for outpatients. Geriutric patients should usuully be given lower than averape
dosages. Munufacturers sisie thal therapy should be inilinted with 25-50 mg
daily as imipramine hydrochlorde (e.g., Tofranil®) in these patients and thai
optimul dosage rarcly exeeeds 100 mg daily. If the daily dosage is estublished
at 75 mg or more, imipramine pamoate (e.g., Tofranil™ PM) may be adminis-
lered. Maximum anlidepressant effecis may not occur for 2 or more weeks afler
therapy is begun.

Afier sympioms are eontrolled, dnaabe should be gradually reduced 1o the low-

esl level that will maintain relief of symploms. [ maintenance therapy is necessary,
manufacturers recommend an adult dosuge of 50-150 me daily. To avoid the pos-
sibility of precipising withdrawal symptoms, inipramine should not be werminated
ubruptly in putients who. have received high dosage lor prolonged periods,
' Functional Enuresis in Children  For the treatment of functional
enuresis in children who are at least 6 yeurs of age, 1he usual initial oral dosage
of irnipramine hydrochloride is 25 mg daily. adininistered | hour prior to bed-
time. II a swisfactory response is not obtained within | week, dosage may he
increased to 50 mg nightly lor children younger than 12 years of uge or 75 mg
nightly for children 12 years of age and older, Dosages higher than 75 mg daily
do nm improve results and may increase the risk ol adverse reaclions, For
children wiwo are early-night bedwetters, better resulls may be chtained by
adminislesing 25 mg in midafiernoon and again at bedtime. Dosage of imip-
ramine hydrochloride l'or the treatment of funclional enuresis in children should
not excecd 2,5 mp/kg duily. Long-lerm clfects of the drug in children have not
been determined; therefore, after o satisfactiory response has been muintained,
imipramine hydrochloride should be pradually withdrawn, IT dosage is gradu-
ally reduced after a favorahle response of many weeks, relapses may he less
frequcnl; children who relapse may notl respond 1o subscquent ireaiment with
imipramine. (Sec Cawions: Pediatnc Precautions.)

Cautions -

Imipramine shares the pharmaeclogic actions, uses. und foxic potentials of
the iricyclic antidepressants, and the asual precautions of tricyclic antidepres-
sunt.administration should be observed. Patients should be [ully adviscd about
the risks, especially.suicidal thinking and behavior (suicidality), associsted with
wricyclic antidepressunt therapy. For a complete discussion, see Cuutions: Pre-
cautions and Contraindications and Cautions: Pedistric Precoutions. in the Tri-
eyclic Antidepressants General Staement 28:16.04.28.

Although the elinieal importance is not known, ECG changes have been
reported in pedintric paticnts receiving (wice the recommended maximurm daily
dosape.

Dosape of imipramine salts is expressed in terms ol imipramine
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Imipramine

® Pediatric Precaufions  Imipramine hydrochloride is used for the meat-
ment of enuaresis in children 6 years of age or older, but safery and efficacy of the
drug for the treatmen of this condition in younger children or for the treaiment of
uny other condilion in pedinirc patients have not been established. The manufac-
tser of imipramine pamogie slates that the drug should not be used in children of
any age because of the high polency and risk of acuse overdose.

The US Food and Drug Admninistration (FDA) has determined that anti-
depressants increase (he sk of suicidal thinking and behavior (suicidality) in
children and adolescents with major depressive disorder and other psychiatric
disorders. However, FDA also states that depression and certain other psychi-
atric disorders are themselves associated with an increased risk of suicide.
Anyone considering the use of imipramine in a child or adoiescent for any
clinical uge musi therefore balance the potenual risk of therapy with the ctinical
need. (See Cautions: Precautions and Contraindications and Cautions: Pedialric
Precautions, in the Tricyclic Antidepressants General Statement 28:16.04.28.)

Pharmacokinetics

m  Absorption
complerely absorbed from the GI tract. Peak plasma concentrations of imip-
ramine occur within 1-2 hours after oral administralion and 30 minutes after
IM administration (no longer commercially available in the U5).

m Distribution  Limited data indicate that imipramine and its active me-
tabolite, desipramine, are distributed into milk in concenirations similar to those
present in maternal plasma.

m Elimination The plasma half-lile of imipramine ranges from 8-16
hours. Imiprumine is metnholized via ihe same pathways us are oiher tricyclic
antidepressants; desipramine, its A-monodemethylmed melabalite, is pharma-
cologically active. Approximartely 40%.of a dose of imipramine is excreted in
urine as inactive metaholites within 24 hours and 70 within 72 hours; small
amounts are excreled in feces via biliary elimination.

Chemistry and Stability

m Chemistry  Imipramine is a dibenzazepinc-derivative tricyclic antide-
pressant, The drug is commercially available as the hydrochloride und pamoate
sults.

Imipramine hydrochloride occurs as a white 1o off-while, odorless or prac-
licully edorless, crystalline powder and is [reely, soluble in walcr and in alcohal,
Imiprumine pamoalte vecurs as u fine yellow powder and is insoluble in water
and soluble in aleohol. Imipramine hydrochloride has a pK, of 4.5.

m Stability  Imipramine hydrochloride tums yellowish or reddish on ex-
posare tn light; slight discoloration does not affect potency, but marked dis-
coloration is assaciated with loss of potency. Solutions of imipramine hydro-
chlortde are stable at pH 4-5. During storage, minute crystals may form in
imipramine hydrochloride injection (no longer commercialty avuiloble in the
USY: the efficacy of the preparation is unalered if the crysiuls are redissolved
by inumersing the ampul in hot water for 1 minulc.

Imipramine hydrochloride tablets und impramine pamonte cupsules:should
be slored in light comainers ut a temperaiure between 15-30°C, Commercially
available ornl imipramine hydrochloride preparations huve expiration dates ol
3-5 years {depending on the manufucturer) following the due of manufaciure.
Commereially availuble imipramine pamoate capsules have an expiration date
af 3 yeass following the date of manufucture.

For further informution on ehemistry, pharmacology, pharmacoki-
netics, uses, cautions, acute toxicity, drug intersctions, ond dosage nnd
administration of imiprumine, see the Tricyclic Antidepressunts General
Statement 28:16.04.28,

Preparations

Excipients in commervially availuble drug preparations may have clinically
important effects in some individuals; consult specific product laheling (or details.

Imipramine Hydrochloride

Oral
Tablels

Imipramine Hydrochloride
Tablets

Tofranil®, Mallinckrod!

Imlpramine Hydrochlorlde
Tablets

Tofranil*, Mallinckrodl

Imipramine Hydrochloride
Tablets

Tofranil®, Mallinckrodt
ImIpramIne Hydrochiorlde Film-
coated Tablela

Imipramine Hydrochlorlde Fllm-
coaled Teblels

Imlpramine Hydrochloride Fllm-
costed Tablets

10 mg*

25 mg*

50 mg*

Tahiets, flim-
coated

10mg*
25 mg®

50 mg”

*avaluble mom one gr more manulacturer, distrdbutor, und/er repackager by generic (nunproprictary) name
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In studies wilh radiclabeled imipramine, the drug was.
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Imipramine Pamoate

Oral
Capsules

equivalent to Imipramine Tofranil-PM*, Mallinckrodi

Hydrochloride 75 mg
equivalenl lo lmipramine
Hydrochloride 106 mg
equivalent to Imipramine
Hydrochloride 125 mg
equivalent to Imipramine
Hydrochloride 150 mg

Totranll-PM*, Mallinckrodt
Tofranil-PM®, Mallinckrodt

Tofranli-PM*, Mallinckrodt
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Maprotiline Hydrochloride

B Maprotiline hydrochloride is a tetracyclic antidepressant that is pharma-
cologically similar (o the tnicyclic antidepressants,

Uses

Maprotiline hydsochloride is used in the (reatment of depressive affective
{mood) disorders, including dysthymic diserder {(depressive neurosis) and ma-
jor depressive disorder. The drug has been used for the depressive phuse of
bipolar disorder; however, hypemanic or manic episodes may occur when the
drug is given 1o patients with this disorder and other antidepressants (e.g.,
bupropion, seleclive serolanin-reuplake inhihilors} generally arc’ preferred
when un antidepressant is considered necessary in such palients. (See¢ Consid-
erations in Choosing Therapy for Depressive Episodes under Uses: Bipolar
Disorder, in Lithium Salis 28:28.) Mapraliline is effective (or the reliel of
anxiety associated with depression. Most studies comparing maprotiline with
amitriptyline or imipramine in the treatment of patients with various types of
depression huve not demonsirated superiority of maprotiline aver these tricyclic
antidepressants. Although maprotiline has been reponed o have o slightly more
rapid onset of action than either anitriptyline or imipramine in some studies,
this finding has not been adequarteby estnhlished.

For further infermaltion on treatment of major depressive disorder and con-
siderations in choesing the most appropriute antidepressant for a particular
patient, including considerations related to patient toleranee, patient age, and
cardiovascular, sedalive, and suicidul risks, sec Considerations in Choosing
Antidepressants under Uses: Major Depressive Disorder, in the Tricyclic An-
tidepressants General Siaternent 28:16.04.28.

Dosage and Administration

B Administration  Maprotiline hydrochloride is administered orally. Al-
though maproliline has been administered in 3 divided doses throughout the
day, il is leng-acting and the entire daily dose may be administered at one time,

Dispensing and Administratian Precantions  Dispensing errors
have occurred because of the similarity in spelling between Ludiomii® (ihe
former trude name for mauprotiline hydrochloride; no. longer commercislly
available under this trade name in the US) and Lamictal® (the trude name for
lamatrigine, an anticonvulsant). Therefore, exira eare should be exercised in
ensuring the accuraey of both aral and written prescriptions for Ludiomil® and
Lamiciol®, The manufacturer of Lamicial®™ (GlaxeSmithKline) recommends
that clinicians consider including the intended use of the pardcular drug on ihe
prescription, in addition 10 alening patients to carefully check the drug they
receive and promptly bring any question or concern (o the attention of the
dispensing phurmacist. The munufacturer of Lamiclal® also recommends tha
pharmacists assess various measures of uveiding dispensing errors and imple-
ment them as appropriate (e.g., by computerized filling and handling of pre-
scriptions, paticnt counseling). (See Cautions.)

B Dosage  There is u wide range of dosage requirements. and dosage of
mapretiling hydrochloride must be carefully individualized. The munufacturer
suggesis that the risk of seizures miy be decreased by initiating theeapy with
low dosages of the drug. Initial dosages should be low, generally 75 mp daily
in outpatients with mild to moderate depression, slihough a lower initiol dosuge
may be used in some patients {c.g., geriwric paiients). Because of the long
elimination half-tife of maprotiline, the initial dosage should be maintained for
2 weeks. Depending on wlerunce and response, the daily dose muy then be
gradually increased in 25-mg inerements. In most oulpatients, a maximurm dos-
agc of 150 mg daily will be effective; il is rccommended that this dosage be
exceeded only in very scverely depressed patients. Severely depressed hospi-
talized patients under close supervision may generally be given higher dosages
than outpatients; such paticnis may be given an initial dosage of 100-150 mg
daily which may be increased cautiously. Mast haspitalized patients with mod-
erate 1o severe depression will respond 10 a dosage of 150 mg daily, but dosages
as high ns 225 mg dnily may be necessury in some patients; dosage should nol
exceed 225 mg daily. Gerjalric patients {i.e., patienls older than 60 years of
age) should usually be given lower than avernge dosages; 50-75 mg daily is
generally sutisluciary for these patients. Antidepressant effects usunlly occur
within 2~3 wecks in most patients who respond to maprotiline therapy and may
oceur within 3-7 days.
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