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Methylphenidate Hydrochloride  Melhybhenidylacetate

Hydrochloride

B Methylphenidate is a piperidine-derivative CNS stimulant that has phar-
macologic aclions Ihat are qualitasively similas to those of amphetamines.

Uses

Methylphenidate is used alone or combined with hichuvioral trearment as
an adjunct 1 psychological, educational. social. and other remedind mezdsures
in the tremtment of nltention deficit hyperactivity disorder {ADHD). Methyl-
phenidate also is used in the symplomatic trestinent of narcolepsy.
® Attention Deficit Hyperactivity Disorder  Methylphenidite is
usud alone or combined with behavioral treatment as an adjunct to psycholog-
ical, educational, social, und other remedial measures in the treatment of ADHD
(hyperkinetic disorder, hyperkinetic syndrome of childhood, minimal brain
dystunction) in carelully sclected children 6 years of age and older. adolescents,
and adulis. Alihough long thoughi of as a childhond disorder, ADHD is now
known 1o persist into adoiescence and/or adulihood in some patients, and adults
are increasingly being trealed for ADHD. Adults maintaining only some of the
minilestations of ADHD are considered hy DSM-1V to have ADHD in partial
remission. ADHD in adulls alsa has been referred to as simply attention deficil
disorder (ADD). Most evidence and experience on the treatstient of ADHD has
been in children, Almost all studies comparing behavioral therapy versus stim-
ulunts alone for ADHD have shown a much sironger therapéutic efféct from
stimnulants 1han from behavioral therapy.

Diagnostic Considerations  ADHD is one ol the most commonly di-
agnosed neurobehavioral disorders of childhood, gencrally estimated as occur-
ring in 3-12% of US school-age children, although wider ranges ol prevalence
have becn reporied. Within this range, reperted prevalence rates penerally arc
at the higher end lor camumunity samples versus school samples. ADHD also
is.one of the mosi prevalent chronie health conditions in school-sged children.
Although ADHD has been reporied morse frequently in boys than in girls {ralio
ol boys versus girls vasies between 3:1.10 9:1), 1his differenee may be anifactual
and decrease with age, being skewed in pan 1o boys because of referral bing
reloted to disruptive behavior since boys gencrally exhibit more hyperactive/
impulsive sympioms and niore conduct and upposi[iona] symptoms than girls.
In addition, when DSM-1V rather than carlier eriteria are used, 1nore femulcs
hove been djagnosed-with 1he predominantly inallentive 1ype.

The disgnosis of ADHD should be made using well-tesied diagnostic in-
terview methods: neuropsychologic andfor biologic tesis ure not recommended
for routine clinical use, nlthough they may be useful to researchers investigating
links between symptoms and underlying attentional processes and brain func-
tions.To help cnsure un uccurate dingnosis and decrease the variation in how
the diagnosis is.made, clinicians should employ DSM-IV criteria in the context
ol their clinical assessment 10 dingnose ADHD. However, given the lack of
methods Lo confirm the diagnosis of ADHD through uther means, clinicians
musl recognize the imilwtions of the DSM-LY delinidons {e.g., most of the
development and Lesting of DSM-1V occurred in children evalualed in psychi-
atric settings, there are no clear empirte data supporting the number of iHems
required for the diagnosis, current criteria do not take inlo account gender
differcnces nor developmemal diffcrences in behavior, behavioral character-
istics remain subjective and.may be interpreted dilTerently). According o
DSM-IV crilerin, there are 3 sublypes of ADFID: the principally inotiemive
type (ADHD/T). the principatty byperaciive-impulsive 1vpe (ADHD/HI). and
the comhined inaltentive and hyperactive-impulsive 1ype (ADHD/C).

There currently are no data establishing that ADHD results frem brain
malfunction. ADHD is a clinical diagnasis; while the diagnosis can be made
reliably using interview nethods, there currently is no independent valid 1est
for ADHD nor have lahoratory tests, physical examination lindings, or peneral
medical conditions been established as aiding in the clinical assessment of this
disorder. Diagnostic inethods employed in the elinical setting have been vari-
able, and the frequency ol diagnosis of ADHD varies widely among 1ype of
practitioner {primary care-und developmental pedistriciuns.. family physicians,
child neurologists, psychologists, and psychiatrists). Pediutricians, family phy-
sicians; and psychimrists tend 10 rely on parent ruther than teacher input, and
there is a gencrul disconnect berween developmental er educational {(school-
based) nssessments and” health-related (medical practice-bascd) services, in-
cluding poor communicalion belween dingnasticians and those who implement
and monitor trearmdnt in schoolstand Tollow-up may be inadequate and lrag-
mented. Scheol-based clinics with o tleam approach that includes parcots, 1each-
ers, school psychologists, and other mental health specialists may improve
barriers to appropriate identificalion, cvaluation, and intervention as well as
access 0 assessment and treatment. Current formal disgnasiic crieria for
ADHD were designed principally For diapnosing ihis disordes in young chil-
dren. However, the Awmerican Psychiatric” Association (APA) and others (c.p.,
American Academy of Child and Advlescent Psychiiry {JAACAP]) have de-
veloped disgnostic criteria (e.p., DSM-1¥) for ADHD 10 ages exiending
through adulthood.

ADHD usually is characterized by developmentally jnappropriiie symp-
loms (¢.g.. modcerate to severe distractibility, shon attention span, hypeructivity,
cmotional labilily, impulsivity, carelessness, accident-proneness, irresponsibil-
ity, Muilure.1o complete tasks). The essenlial feature of ADHD is.a persistent
patiern of inatention and/or hyperactivity/impulsivity that is more frequent and
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severe Lhan is observed in individuals with a comparable developmemal level.
and core symploms: include developmemally inappropriate levels of aliention
and concentration, activity, disiractability, and impulsivity. Some hyperactive/
impulsive or inullentive symptoms are present before 7 years of age, although
many individuuls ure dingnosed afier iie symptoms have been present for many
years, In most cuses, ADHD becoines apparent (and 1hus comes 1o medical
attention) during the first few years of grammar {grade) school. Some nnpair-
ment from symptoms is present in at least 2 seitings (e.g., at home. school, oc
work), and 1here is clear evidence ol interlerenee with developmentaily uppro-
priate social, nscademic, andfor eccupationnl [unctioning. The final diagnosis of
this disorder should not be made if these sympioms are of only comparatively
recent origin.Nonlocalizing ¢soft) neurologic signs, leaning disability, and ab-
normal EEG may or may nol be presenl, and a diagnosis of CNS dysfunction
may or may not be warranted.

Children with ADHD usually exhibit pronounced difficulties and: impair-
nent resulting from the disorder across multiple settings (at school, at home,
with peers} os well as resullant tong-term adverse effects on laier academic,
vocational,-social-emotional, and psychiatric outcomes. Such children exhihit
higher aceident rates, and later in tile, those with ADHD that is comnhined with
conduct disorders exhibit drug abuse. antisocial behuvior, and accidents of all
sons; l'or many individuals, the long-term effects of ADHD coniinue inio aduli-
hood. Individuals with « history of ADHD consume a disproponionate share
of resources and attention from health-care services, the eriminal justice sys-
lem, schools, and other social services, and ADHD, ofien combined with co-
existing conduct disorders, contributes 1o societal prohlems including violent
erime ond teenuge pregnaney. Pasenis ol children wih ADHD, as with other
behavioral disorders and chronie discases, experience increased levels of pn-
rental frustration, marilal discord, diverce, and cosis for medicul cure thae may
not be covered by health irsurance. Up-1o 805 of diagnosed hyperaciive chil-
dren continue to exhibit features ol ADHD into adolescence and up 1o 654
into adulthood, and most cxperis constder it a clironic disorder that often seems
lo require ongeing lrealmenl. As u resull, ADHD represents a major public
health problem with profonnd impact on individusls, families, schools, and
sociely; however, beeause there currently are no esublished measns for pre-
venting this disorder. current efforty must be aimed w elfectively identifying,
diognosing, and treating ADHD. Comorbid conditions are presend in up 10 1wo-
thirds of clinically referred children with ADHD, ineluding high rates for op-
positional deliant disorder, conducl disorder, mood diserders (e.g., depression),
and anxiety disorders. Tourelle’s syndroine and chronic tic disorder also ofien
sre present, and speech and Janguage deluys are comion.

Although 'some patients continue 1 experience (be full range of ADHD
symptoms inte adulthood, the oecurmrence of aduli-onset ADHD is unlikely:
however, unrecognized cases of ADHD may nol be diagnosed until adulilowd.
A.clinical diugnosis of ADHD in adulis, according to DSM-1V criterin, requires
evidence of symplom onsel before 7 years of age, persisting from childhood
until the time of evaluntion, and with distress and/or impairment in functioning
occurring in more lhan ane setting (e.g., home, work). Some symptoms of
disinhibition may present dilferemly in adults than ¢hildren; the physical symp-
toms of hypeructivity in children may be replaced. in adulls with fidgetiness or
an inner feeling of restlessness. difficully relaxing, and a {eeling of being chron-
ically on edge”. The DMS-1V criteria also siate that a dingnosis of ADHD in
partial remission may be used for adults who no longer meet the full range of
dingnostic criteria thal. was present in childhood, but still relsin some of the
manifestations thay cause [unctional fmpairment. Confirmation of ADHD in
previously undingnosed adults may prescnt. challenges such as, difheulty in
obraining u longiludinal history, poor insight und underestimation ol the se-
verity of symploms and resulting impairment. and dilferentiation from other
psvchiatric conditions (e.g., hipolar disorder. depression,, axis 1l personality
disorders., leaming disabilities, narcotepsy, undisgnoesed borderline intelleciul
functioning). Rating scales such as the Wender Utah Rating Scale, Brown At-
tention-Delicit Disorder Scale Tor Adulis, and the Conners Adult ADHD Rutiop
Scale may be useflul wljuncts.|o clinicol assessinent in confirming the.diagnosis
of- ADHD» in, adults.

Therapeutic Considerafions  Considerntions In Choosing o Therupy.
The choice of therepeutic imervention(s) for ADHD will depend on comorhid
conditions. specilic target svmptoms. and the strengths and weaknesses of the
patient, family, school, and community. Parents. school personnel. and patients
shoutd be included in discussions of treatmenil options. A wide variety of treat-
ments -have heen employed Tor'the management of ADHD. including drug
therapy' wilh amphcramines and similar stimulanis (L:p.. methylphenidate, pe-
moline {no longer commercially avnilahle in the US)), psycholropic drugs (e.p..
anlidepressants such s desipramine or imipramine), and other drugs (e.g.. uto-
moxctiae, clonidine); psychosocial treatmeat; dietary management: herbal and
homeopathic treatmens: biofeedback: meditation: and percepiual stimulation/
training.. Dru therapy and psychosocial interventions have been the locus of
rescarel Lo date, and efficacy.studies have locused principally on the combined -
type of ADHD: meeting.critérin for inaileation and hyperacivityfimpulsivity:
most randomized 1riats have been of shon duration (usually not exceeding 3
momlis). although a larpe; multicenier study: with a treatment duration of 14
months recently was reponed. Currenl evidence from ithese studies suppors
the efficacy of stimulants and psychosocial treatment: kowever. there are no
well-designed, loag-termysiudies employing these ireatments beyond 14 moachs
nor is Lthere informadion on long-term outcomes of drug thernpy on.educational
and occupationsl aclievemnents. involvemenr with poliec. or other arcas of so-
cial functioning. Results ol' 3 double-btind clinical studies in 416 children 6-
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12 years old with ADHD indicale that therapy with wethylphenidate hydro-
chloride extended-release trilayer core tublets (Concernta™) was mare eflective
than plocebo in decreasing hyperactive-impulsive or inallentive: symptoms
based on evaluation by community school tenchers using the Inatlention/Qver-
activily with Aggression (FOWA) Conners scale. Siimalant drug therapy pen-
crally appears to be more effective than psychosociul thempy overall, including
behavioral treatment that includes parent training, inlensive child-focused (real-
ment, and school-based inlerventions.

Drug therapy is no1 indicated in all children with ADHD, and such therupy
should be considered only afier a complete evaluation including medical hislory
has been performed. The decision lo use stimulants should depend on 1he age
of the child and the physician’s assessment of (he severity and duration of
symplomsiand should not depend solely on one or more behavioral character-
istics. The decision 10 initiate drug therapy is based on the diagnostic evidence
of ADHD.and persistent targel symploms that are sufficiently severe to caose
lunctional. impairment at school; functional impairment usually also is evident
al home and with peers. The risks of drug (herapy must be- weighed earefully
with the risks of the untrealed disorder, and thé expected benefits ol . drug
therapy must be weighed relative 1o other treniment. options. Drug therapy
should #o¢ be uscd as o subititute for appropriate educationul curricula, student-
io-teacher ratios, or othcr environmental accommodations. When scvere im-
pulsivily, noncompliance, or aggression is presenL, the need (o initinte drug
therapy may be more . urgent.

Stimulunts.  Stimulams (e.g,, methylphenidate, amphetamines) remain-the
drugs of choice for thé management of ADHD.Methylphenidale is-the most
cxiensively studied and lrequently prescribed drug for the treaiment of ADHD.
Few, -if any, differences have becn found between methylphenidate, dexiro-
amphelamine, or pemoline (no-longer commercially -available in the US) or
various dosage lorms (short-, intermedinte, or long-acting formulations) of the
drugsdn short-term clinical studics’in children with ADHD, and the choice of
stimulant therapy should be individualized:.' Hovwever, because hepatic woxicities
huve heen associaled wilh pémoline, some experts recommended its use onlv
in paticnts who [ailed 10 respond to adequale 1rials ol:mcthylphenidaie and an
amphetariine as well as adequate. (rials of seccond-line therapies (e.g., 1ricyclic
anlidepressants, bupropion). In 2005, the US Food and Drug Administration
{FDA) delennined that the risk of hepatic toxicily nssociated with the drug
oulweighs ils benelits,

Short-lerm and longer-term (up to [4 months' duration) studies have shown
unequivocal beneficinl effcets of the stimulants on the defining core symptoms
of ADHD {aucmion und concenlration, activily, distractability, impulsivity)
and associaled aggressiveness during continued therapy with - the drugs. The
response rate for any single stimulant drug in ADHD is aboul 70%, and at least
807 of children will respond Lo a single stimulunt without major adverse elfect
il therapy is titrated carelully. Children who [ail to show positivc Lherapeutic
eflects or who experience intolerable advcrac effects with one stimulant'should
be tried on an allemalive stimulant sincé most such children -will exhibit a
positive response 1o alternative stimulants and current evidence from crossover
studies supports lhe efficacy of different stimulants in-the same child; likewise;
children who fail an adequate trial of 2 stimulants, should be tried on a third
type or formulation of stimulant. Another cansideration for trials wiih alter-
native stimulanls belore resorting (o a trial with an alternative thernpeutic class
is the' fuct that there curreatly iy preater evidence for the safety and efficncy ol
stimulanis in ehildren with ADHD. However, stimulants usually do not-nor-
malize Lhe entire spectrum of behavioral problems, and many childrén effec-
lively- trented with ‘lhese dmgs still manifest a higher level 6f sornc behavioral
probleins than children without ADHD or other behavior disturbances. In od
dition; titration ol therapy may resull in improvement in-one area of functioning
while cliciting no or even a detrimental efTect in another nrea. Although stim-
ulants‘have heen shown io remuin clfective over muny years, long-term henefits
remain 1o be established.

Effects on atrentional, academic, behavioral, and social domains exhlbi(
suhstanlial inlerindividual and intraindividual variation, and the principal dis-
appointment with stimulant drug therapy has been the finding that despile im-
provement in core.symptoms of ADHD, there is litile consistent improvement
in academic or social. skills Stiinulanis appear lo be as effective in paticnts
wilh ADHD and associated aggression as in those with pure ADHD, 1t currently
is unclear, whether patients with:comorbid anxiely disordcrs respond as well (o
stimulants-as olher patients with ADHD; however, some evidence suggests 1hal
the emphasis for palients withr comorbid anxiety should be on increased reliance
on psychosocial inferventions.. For patients whose symproms ore-nol severe
oulside he school sctling, drug holidays may be atempted for all or part of
the sammer (o assess continuing efficacy and need for such therapy as well as
lo minimize adverse effecls, *

Although the abuse potential of slimulanis: such as amphetnmines.and melth-
yiphenidate.is well established,-there currently is no cvidence. that drug abuse
is-a mnjor problem with properly manitored stimulant.therapy for ADHD. In
addition,; while i has been: suggested that the substantial.increase in stimulamt
prescriptions for ADHD in recent years may pose socielal risks, the thresbold
of drug availabilily that can lead to oversupply and resultunt illicit use is uns
known, and 'there is littfe evidence. that current levels of stimulant production
in. the US have had a substantial effect on abuse. Drug abuse nud eigarcie
sinoking are assoeiated with childhood ADHD, bul there-has been controversy
whelher therapy with slimulants increases or deereases the. risk of abuse: Same
cvidence, including a pooled analysis of available prospeciive and retrospective
seudies that included information on stimulamt use in children, adolescents, and
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adulls with ADHD, indicmes that stimulant use does not lead to an increased
risk of substance experimentation, usi, depeidence, or abuse, and effective
ADHD stimulant therapy actually may reduce the risk for subsequernt drug and
alcohol use disorders. Caulion in prescribing stimulunts may be indicated in
patienis with comorbid conduct disorder, preexisting dependency, or a chaalic
family, I the risk of drug abuse hy the patient or their peers or family is
considered high, a nonslimulant drug may be preferable (o methylphenidate or
an amphetamine (e.g., dextroamphetamine).

Multimodal Thepupy.  Alithough muliimodal therapy, integraling drug ther-
apy with environmenlal, educational, psychetherupeutic, and school-based ap-
proaches, seems intuilively powerful and some siudies and clinicizns have sup-
zested the superiorily of such an approach versus drug therapy or psychosocial
interventions, there currently is litile evidence from well-designed studies sub-
stantiating this assertion, particularly outside a research sewting. In addition,
data from a large, well-designed study ‘indicates that drug therapy employing
sysicmaiic intensive monitoring methods over a permd of about 1 year is su-
perior Lo an iniensive scl of behaviorhl treatments on' core ADHD symptoms;
combined beh.wmml and. druE therapy added litde benefit overall bni did rclqull
in grealer improvemenis in social skills and was judged more favorably by
parcnts and (eachers. While it rem.’uns 1o be determined, however, whciher the
addition ol behavioral therapy can improve functioning al l'LdLlCL‘d slimulant
dosnges evidence [rom 1his siudy indicates significantly lower totil duily dos-
ages of methylphenjdate dnring combined therapy compared with drug therapy
ilone.

Alternatives fu Stimulants.  For patients who are intolerant ol or unrespon-
sive (0 stimulants, various other drugs (e.g., (ricyclic anlldcprcsaams. 10Mmox-
eline, bupropion, seleclive serotonin-reuplike inhibitors, clonidine, guanfacine)
have proven useful in clinical prncuce However, expericrice with such aller-
native drug therapy is far less extensive thap with stimulants, and conclusions
regarding relative efficacy currently cannot be inade.

Most experts recommerid use of 2 iricyclic antidepressant ‘or buprapion [or
the treatinent of ADHD iri children tho are nonresponsive or paitial responders
1o adequate rials with a1 least'2 different stimulants. There currently are no dala
estahlishing 'that ‘one of these alteruative drugs'is more efficacious than the
other in [he treatment of ADHD, Tricyelic unlidepmannl-; generally have been
showhn to be elfective in the management ol ADHD in children and adolescents,
bul are associated willi a narrower margin of safety. In addition, although a
cuusal telationship has”not been estublished, severul recent cises of sudden
death in children receiving deslpr.1m1nc have Tuised concerus nbout the use of
this (ricyclic. (Sec  Caulions: ' Pediatric Precautions in  Desipraming
28:16.04.28.) Therefore, some experts no longer recommend use ol desipra-
mine for the remment o ’/ADHD in‘children. Tricyclic antidepressants appear
to be less elfeetive than stimulanis in improving attentional nnd -cofinilive
symptoms; but may be uselul for impulsive or-hyperuciive behavior. Tricychic
antidepressun(-therapy may be indicaled as $econd-line Lherapy in patienis wio
do not respand 1o-stimulants or who develap clinically important depression
or olherwise do not toleraté the drugs; these antidepressants also may be uselul
for patients willy lics or Tonrete's disorder or in-whom (hese:condilions are
exacerbated or not adequatcly controlled during stimulant thizrapy, Repardless
of which tricyclic antidepressant is considered for use in thé management of
ADHD, the drugs:should-be used only if clearly. indicaled ‘and with careful
moniloring, including haseline and 'subsequent determinations ol ECG and
other parameters.

Alomoxetine, 8 selective: norcpmcphnnc reuptake nhibitor, is used in the
treatment of ADHD in children 6 ycars of age and older, ndolescents, and
adulis: Efficacy of miomoxctine for this indication.wus established in short-term
controlled clinical studics in children and adolescents 6-18:.years of age-and
in adults: who met DSM-IV crileria for ADHD; elficacy algo.was established
in one longer-term (12 months) controlled clinical study in children-und.ado-
leseents 6-15 vears of age. In one of the.short-term studies, intomoxetine und
methylphenidate.produced comparable resulty inthe reduction of ADHD symp-
toms-in-children and adelescents; however, further cvalualion in placcbo-con-
trollcd clinical studies are :needed lo: delermmine comparntive elficacy and tol-
erance-of nlomoxetine and .other therapies;in.ihe treatment- of ADHD,

Therapeutic Considerations for Patients with’‘Comorhid Conditlons. Alicrma-
live drug:therapies. nlso may:be used-alone or in eombination with stimulanis
in patients with ADHD aftd- comorbid condidons (e.g:, :agpression;.anxicly,
depression, lic disorders) thal- are unresponsive Lo sttimulaniis alone. For the
managemenl of anxiety or depression in children with ADHD, selective sero-
ionin-reuptake inhibitors (SSR1s) arc considered by some experts the drugs of
choice usunlly 10 be used in combination with « stimulant, In one- clinical swudy,
combined ‘use of meihylphenidate and {luoxctine in 32 ‘children with ADHD
and a comorbid-mood or conducl disorder resulicd in-marked improvement in
school grades and behavior.as rated by parents, wilh no scrious adverse elfects
reporicd. However, some cxperis recommend a conservative approach to such
combincd uvse of these drugs. becausce of suggestions of rare bul potentinlly
sertous drug interactions between SSRIs and stimulanis, {Sec Drug Interactions:
Antidepressants.)

."Somc experts state'thal in the abscnce ol contraindications; a-adrencrgic
agents (e.g., clonidine) are considercd the drugs of choice for the.ireatment of
tic disorders in childre with. ADHD who were intalerant of stimulauts. Clon-
idine's use has been documented principally in children with ADHD and co-
morbid conditions, especialiy sleep disturbances. Antipsycholic agents {e.g.,
haloperidol, pimozide, -risperidone} are recoinmended by some experts as al-
lemative therapies,
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-For the management of comorbid intermiltent explosive disorder in children
with ADHD, mood stabilizing agents (c.g., lithium or valproic acid) are:rec-
ommended as adjuncts to stimulant therapy. Clonidine, an e-adrenergic ago-
nist, also has.been.used in the management of comorbid aggressive symploms
as.an adjuncl o methylphenidate therapy; however, this use is controversial
and further swdy is needed to evaluate efficacy -of such concomilam therapy
and the potcntial risk of development of serious cardiovascular effects. Al-
though carbamazepine has been widely used for the treatment of aggression in
adults, irs efficacy in children remains wo be established. In one controlled study,
use of the drug failed 10 reduce oggression in children. Further swdies are
needed to evaluate Lhe relative tole of carbamazepine in the trealment of in-
termillent explosive disorder in children with ADHD. In addition, some experts
no jonger recommend use of 1ypical antipsychotic (neurclepuic) agents because
of the possible risk of withdrawal and tardive dyskinesia. However, use of
risperidone (an atypical anripsychatic agem) may be considered in severcly
agpressive children wich ADHD, in whom ather ircatments have [ailed.

Adolescents and Aduls.  Stimulants have been used effectively in the man-
ugement of ADHD in odolescents and adults, but experience is {ar less exten-
sive than in children and potential age-related differences in response remain
10 be elucidated. Children and adults appear 10 share a similar reatment-re-
sponsive, underlying disorder. Although reporied rates of sumulant efficacy
have varied widely in adults, this vamation may have resulted from use of
insdequate dosages, diagnostic differences, and/or high rutes of comorbid dis-
orcers, Stimalants should be uscd cuullously in adults with comorbid substonce
ubuse disorders.
® Narcolepsy  Methylphenidale is used in the syruplomatic treaiment of
narcolepsy.. Methylphenidaie has been used with cquivocal results in the treul-
ment of apathetic or withdrawn senile behavior ‘and mitd depression, but the
drug-should not be used in the reatment of endogenous depres.:uon or ogitated
depressive states since anxiety may bec aggravated.

Dosage and Administration

® Administralion  Methylphenidate hydrochloride is' administered
arally. Meihylphenidate is adminisiered percutaneously hy 1opical application
of u transdermal system.

Oral Administration  To avoid insomnia, the last daily dose of con-
ventional (immediate-release) preparations'should be given several hours be-
fore retiring.

Methylphenidate hydrochldrde chewahle tablets should be adminisiered
with a full glass (i.c., at least 240 mL [8 ounces]) of water or olber fluid 1o
avoid choking, ‘(See Precautions Associated with Specific Melhylphenidine
Formulations under Cautions: Precautions and Contraindications. }

The exiended-relense tablets and extended-release trilayer core tablets of
methylphenidate hydrochloride should be swallowed intact and should nor be
crushed or chewed. The cxiended-releuse capsules (Metadate® CD, Ritalin®
LA) may he swallowed intaet or the entire contenls of a capsule(s) may be
sprinkled onto a small améunt {e.g., one lnbluspoonful) of applesauce imme-
diately prior 1o administration. The manufacturer of Ritalin® LA siatés that 1he
capsule contents should nat be mixed with warm applesauce because the release
properties of the formulation could be uffected. The sprinklefapplesauce mix-
ture should be taken immediately; the sprinkle/applesauce mixture must not be
stored [or use at a later lime. One manufacturer suggests that the patient should
drink fuids ||ndeu(ely after swallowing the intuct capsule or sprinkle/apple-
sauce mixture. Subdividing the contents of a capsule is not recommended, and
crushing or chewing of the extended-relcase capsule or the capsule contents
should be avoided.

Patienis receiving melhylphenidmie hydrochlaride extended-release 1rilayer
coré [ablets (Concerta®) should be instructed nof to become concemed if they
notice ‘o tablei-1ike substance in their sidols: this is nosmal since the tablel
containing the drug is designed to remain intaet and slowly relcase the drug
from a' nonabsorbahle shell during pussage through the GI truct. The manufuc-
turer states-that it is possible that the ‘extended-release Iritayer core 1ablets may
be visible on abdominal radiographs under cerain circumsiances, particularly
when digiial enhancinp techniques are wilized.

Transdermal Admiinistration  Palients teceiving transdermal meth-
ylphenidate should be carefully instructed in the proper use and disposal of the
transdermmal system,

The meihylphenidale transdermal system should be applied once daily in
the moming, 2 hours belore an effect is needed, and should be removed 9 hours
afier upplication, The sysiem should be applied immediately after opening the
puackage and removing the proteciive liner; the system should not be used if
the package seal is broken. The adhesive side of the transdermal system shoutd
be placed on a clean, dry area of the hip that is nor oily, dumaped, or irritaed;
wpplication aof the transdermat sysiem to the waistline or to areas under tight
clothing sbould be avoided, since clothing may cause the system 1o rub off.
The system should be pressed fimmly in place with the palm of thc hand -for
approximately 30 seconds, making sure that there is pood conwact with the skin,
pasticularly arcund the cdges of the 'system. Applieution sites should be after-
nated daily {e.g.. oppositc hip) if’ possible.

Following proper application of the trnsdermal system, bathing, swim-
ming, or showering has not becn shown to affect adherence to the skin. If a
system becomes disledged during the inlended period of.use, it should be re-
placed with'a.new system applied at o different sile, bul the olal wear time
should not éxceed Y-hours per duy.

28:20.92

After removal, used systems should be [olded so that the adhesive side
adheres 10 itself and then should be flushed down the 1oilet or disposed of in
un appropriate lidded container. Any unused systems thut are no longer needed
should be removed from their packaging, separated from (he protective liner,
folded so that the adhesive side adheres to iiself, and then flushed down the
10ile1 or disposed of in an appropriate. lidded container.

The manufuciurer encourages parenis Lo record on the administmtion chart
included with each curton the time that each ransdermal system was applicd
and temoved. 1f a system was removed without the parent’s or caregiver's
knowledge, or if a system is missing from the tray, ihe parent or caregiver
should be encouraged 1o ask the child-when and how the system was removed.

B Dosage Dosage of methylphenidate hydrochloride must be carefully
adjusled according lo individual requirements and response. The exiended-
release lableis should not be uscd for imtating therapy nor until the daily
dosage (s titrated using the conventional tablets; the extended-release tablets
may be used and given @t 8-hour intervals when the 8.-hour dosage of the
cxlended-release preparation corresponds to the titrated 8-hour dosage of the
conventional 1ablets. Allernalively, dosape may be initiated with the methyl-
phenidate hydrochloride exlended-release capsules or the extended-releasc tri-
layer core 1ablels for patents who are ndl currenily taking methylphenidae
starting with the lowest daily dose and increasing al approximately weekly
intcrvals.

. Pulients receiving intermediate~ or long-acling preparations also may re-
quire supplemental thernpy with methylphenidute conventional ablets to in-
crease Lhe efficacy, particularly in she moming, or to extend the duration of
therapeutic elfects laler in the day.

Attention Deficit Hyperactivity Disorder  Melylphenidute hydro-
chloride dosage for the treatment of atlention deficit hypernciivity disorder
{ADHD} should be individualized based on patient response and tolerance. The
first dosage thur praduces an observable response may not be the optimum
dosage 1o improve function, and titration to higher dosages should continue in
an atlemipt to achieve a better responsc. Such a stralepy may require subsequent
lowering of dbsage-when higher dosiges produce adverse effects or no further
clinical'improvement. The best dosage for a given patient is the one that pro-
viles optimum therapeutic effects with minimal adverse cffects. Dosing sched-
ules aflso'may vary. although there currently are no consistent conlrolied studics
comparing altermative dosing schetlutes. Patients who require reliclonly during
school may respond adequately toon 3-day (ie.. school day} regimen while
those requiring relicl al home and:school may nced a daily.regimen throughout
the weck.

The optimum duration of: lrculmenl with methylphenidate has not been
established; however, phurmucologic Irealment may be. required: for extended
periods, The long-lerm usefulness of the drug should be reevaluated periodi:
cally in patients receiving methylphenidate for extended periods. In paticnts
who have responded to methylphenidate 1berapy, the drug should be diseon-
tirued periodically to assess.the patient’s condition; improvement may he main-
tained temporarily or permanently alier the drug is discontinued.

- lmmedinte-release Oral Preparatines.” As an udjunct in the tresiment of
ADHD in chilren 6 years of age and older, the usuval injtial dosage of meth-
ylphenidate hydrochloride as convemional {immediate-relense} preparations is
3 mg before breakfast-and lunch. Dosuge may be increased by 5-10 mg daily
at weckly intcrvals and can be adminislered in twice- or thrice-daily regimens.
Although some clinicians have recommended weight-based dosing in ebildren,
dosage of inethytphenidate, unlike most drugs, generally cen be adjusted with-
our regard to the child's weighl. When weight-based dosing was-employed, an
inilial dosage ol 0.25 mg/kg duily was used. If adverse effects were not ob:
served, the daily dosc could be doubled cach week until the optimum dosage
of 2 mgfke daily is reached.

Oral dasage in children generally ranges from 5-20 mg 2 or 3 times daily
and should not exceed 60 mg duily. Although dosages for older-adolescents
and adulis are similar to those for children, total daily dosages may be incrensed
up lo 63-mg since mare doses are required (o medicate these patients throughout
a longer aclive day. Some cliniciuns have employed a regimen that included
syslematic inlensive moniloring (referred to as “medical management™) in the
ireatment of ADHD, and such a regimen was shown lo be more effective than
less intensively titrated: and monitored tegimens (referred to as “eommunity
management™). In the medical management regimen, methylphenidate dosage
was titraled over a.28-day. period via daily-swilch titration involving 5 ran-
damly drdered repeas enoh of plaecbo and.5-, 10-, 15-, or 20-mg (higher for
children weighing more than 25 kg} daily dosages; each dose was repeated at
breakfast and lunch. with n half dose (rounded (o nearest 5 mg) given in the
aflermeon. Based on clinical assessment of response, a best dose was chosen
for iniuiat maintenance. In addition 1o the systematic dosage.titration, patients
underwent 30-minute monthly drug therapy assessment’ visits during mainte-
nance. Pliurmacotherapists could increase or decrease therapy during such visits
by 10 mg daily. In gencral, patients reccived higher than typical dosagestof the
drug when-this titration and monitoring method was employed. Dosage at the
end of 1 -]4-month study period averaged 37.7 mg daily adninisiered in 3
unequally divided doses daily as noled above.

Childsen whose dosape is excessive or who are over]y sensitive 1o the drug
may become averfocuscd or appear dull or overly restricted; a dosage reduetion
may obviate such effects. Rarely, some children may experience psychotic
redactions, mood disturbances, or hallucinations at relatively high dosages. If a
beneficial effcot-is not attained aficr appropriate dosage adjustment over a one-
month period, methyiphenidate therapy shonld be discontinued.
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Intermediate-ucting Oral Preparations.  Methylphenidate hydrochloride ex-
tended-release 1ablets (Metadate ER, Methylin® ER, Ritalin-SR*) muay be
used ns an adjunct in the treatment of ADHD in children § years of age and
older in patients whose ADHD symptoms are conuelled with conventional
methylphenidute hydrochloride tablets, The manufacturers suggest that ex-
tended-release methylphenidale hydrochloride tablets can be substiwted for the
conventional tableis at the nearest equivalent total daily dosage, For example,
patienis receiving 10 mg of conventional 1ablets in the morning and &1 noon
can be swilched 10 20 mg of methylphenidaie hydrochloride extended-release
tableis udministered once daily in the.moming. In some patients, supplememal
doses of a shont-aeting (conventionai) preparation may be needed, The usual
dosage of metlylphenidate hydrochloride adminisicred as an imermediate-acl-
ing vral preparation is 20-40 mg once daily or 40 mg in the moming and 20
mg in the eorly aflemoon..

Long-ncling Oral Preporatiuns.  Methylphenidate hydrochloride exiended-
release capsules (Metadatle® CD, Ritnlin™ LA) also may be used ag an udjunct
in the treatment-of ABHD in children 6 years of nge and older. The initial
dosage of methylphenidaie hydrochloride extended-release copsules is 2. mg
once daily in (he moming, Altemalively, when a lower .initial daily dosage is
approprise, ‘therapy with Ritalin® LA may be iniliated at a dosage of 10 mg
once daily. The manulacturer states that Metadate® CD extended-release cap-
sules should be administered hefore breakfst. Dosage of Metadate™ CD may
be increuscd by 10-20 mg daily at weekly intervals, until an optimum response
is achicved or adverse effects are observed. Dosage of Rilalin™ LA may be
increased by |0 mg daily au weekly intervals. Dosages of methylphenidate
hydrochloride extended-release copsules cxceeding 60 m'g daily are not rec-
ommended.

Aliematively, as an adjunct in the treatment of ADHD methylphenidate
hydrochloride extended-retease trilayer core tablets- (Concenta®) may he used.
The usual initial dosage of the drug us exiended-release trilayer core tuhlels s
18 mg once.dnily, in the moming. If adequate response does not occur, dosage
mny be increased al approximately weekly intervals, The maximum dosage of
Concena® recommended by the munufucrurer 35 34 mg daily for children 6
12 years of age or: 72 mg daily (not (o exceed 2 mg/kg daily) lor ndoleseents
1317 years of nge; -however, some cliniciuns stote that dosage in children 6—
12 years ol ape may be increased (o 0 maximum dosage ol 72 mg daily.

Some clinicians state that patients currently receiving methylphenidoie hy-
drochloride conventional lablels may be switched lo-Metadate* CD exlended-
relense.copsules. Patients being transferred frorn methylphenidalte therapy using
conventional (ablels at o dosage ol 10 mg (wice daily can be switched -to:a
dosage ol 20 mg every moming as Metadale™ CD extended-relcuse eapsules.
Patiems receiving methylphenidate hydrochloride therapy using conventionul
Lablels ul a dosage of 20 mg twice daily can be swilched 1o a dosage of 40 mg
every moming as Metddase™ CD extended-release capsules.

The manuTaclurer of Ritalin® LA extended-release capsules states that pa-
tients receiving conventional or extended-release methylphenidate hydrachlo-
ride tablets may be switched to Ritalin® LA extended-relense capsules. Putients
being translerred from methylphenidate hydrochloride therapy using a conven-
tional tablet at v dosnge of 5 mg wwice daily cun be switched to a dosape of 10
mg every moming as Riralin® LA extended-release capsules. Patients receiving
mediyiphenidate hydrochloride therapy using a conventional tablet at a dosage
of 10 mg twice daily or u 20-mg dosage.of an exiended-release 1ablei eon be
switched to a dosage of 20 mg every moming as Ritalin® LA extended-releusc
capsules. Patiens-being transferred from methylphenidate hydrochloride ther-
upy-using a conventionnlfablel at a dosage of 13 mg twice daily can be switched
to-a dosage of 30 mg every moming os Rilalin® LA extended-release cupsules.
Patients receiving methylphenidate hydrochloride dherupy using a conventionnl
tnblel al a dosage ol 20 myg twice daily or a 40-mg dosnge of an exiended-
relense toblel can be swilched to a dosage of 40 mg cvery moming as Ritalin=
LA extended-release-capsules. Patients being transferred [rom methylphenidute
hydrochloride therapy using-a conventional tablet at a dosage of 30 mg twice
daity or o 60-mg dosage of an exlended-release-tablel con be switched 10 o
dosage ol 60 mg every moming as Ritalin® LA exwended-release cupsules. For
ather canventjonal or extended-releuse tablel regimens, the nearest duily dosage
can be substituted based on clinical judgment.

The-manufacturer.of Concerta® extended-release methylphenidate hydro-
chloride trilayer core 1ablets stales that patients receiving conventional meth-
ylphenidate hydrochloride 1ablets may be switched to Concerta® extended-re-
lease trilayer core ablets. Patients being transferred rom methylphenidate
hydrochloride therapy using a conventional tablet ut'a dosage of 3 mg 2 or 3
tirnes daily can be switched to a dosage of [8 mg every moming as the ex-
tended-release trilayer core tablets. Patients recciving methylphenidate hydro-
chloride therapy using 4 conventional tablet at a dosage of 10 mg 2 or 3 times
daily cun be.swiiched 10 36 mp every moming of the mediylphenidaie hydro-
chlonde exjended-release iflayer eore tablels. Palients receiving methylphen-
idute hydrochioride tierapy using a conventional wablel at a dosuge ol 15 mg
2 or 3 omes daily con be switched 10 54 mg every moming s the exiended-
release triluyer core tablets. The initial dosage of wethylphenidate hydrochlo-
ride us extended-refease trilayer eore lableis in palients being swilched [rom
conventional 1ableis should not exceed 54 mg dasly. A 27-mg extended-release
trilayer eore- tablet ulso is available for patients who require 8 more grodual
litration or who.can not lolcrate a dosage.of 3G mg daily. For other conventional
or extended-release 1ablet regimens, the neurest equivalent daily dosage can he
subslituted based on clinieal judgment. Subsequent titration lo:higher or lower
dossges may be necessary und should occur al approximately weckly intervals,
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puided by the pmient’s clinical response und lolerance; howevcer, the manulue-
turer states that daily dosages exceeding 72 mg are not recommended.

In some -patients receiving long-acting methylphenidate preparalions, sup-
plemental doses of a short-acting {canventignal} preparation may be needed.

Trunsdermal System.  Dosage titrion, linal dosape, and wear time of the
ransdermal system should be individualized according to the needs and re-
sponse ol the patient.

The recommended initial dosuge of meihylphenidule in patienis who are
receiving Ihe transdermal formulation us their initial methylphenidale regimen
is 1 system delivering 10 mg/9 hours applied once daily. 1f adeguate response
is nol achieved, dosuge may be increised ar weekly imervals by advaneing 1o
the nex| larger dosage sysicin (ie., a dosage system delivering 15 mg/@ hours
applied once daily during week 2, followed by o dosape system delivering 20
mg/9 hours applied once daily during week 3, and Lhen a dosage system deliv-
erifg 30 mg/9 hours applied once daily during week 4).

Becuuse differences in bioavailability exist between the methylphenidate
trunsdermal system und other methylphenidale formulations, paticnts being
transferred from thernpy with other methylphenidate formulations 1o transder-
mul therapy with the drug should receive Lhe same-initial lransdermal dosage
and foHow the same dosage titration schedule recommended lor patients re:
ceiving transdermal methylphenidate os their initial methylphenidate regimen.

The methylphenidate transdermal system may be removed earlier thun 9
lours i a shorter duralion ofeffect is desired or if late-doy adverse effects
accur, If aggruvation of symptoms or other adverse evenls oceur, Lhe dosage
or wear lime should be reduced. or, i necessary, the drug shiould be discontin-
ued.

Narcolepsy  In the treatment of narcolepsy, the usual oral adult dosage
of methylphenidale hydrochloride is 10 mg 2 or 3 times doily, given 30-45
minutes before meals. Some patienis may require 40-60 mg daily: in others,
1015 mg daily may be adequate.

Cautions

Mewhylphenidale generally is well wlerated. Common adverse effects of
the drug include nervous system (insomnia, delayed sleep onset, headache,
nervousness, jitteriness, social wilthdrawal) and GI (snorexiu) effecls. MostL
adverse effects of. methylphenidate can be managced, suceessfully by udjuslmcnl
in doxage and/or *:chedulc Abour 15305 of thldrcn with ADHD experience
tics while receiving stimulants such as methylphenidate, bul such tics usually
ure trunsient. About holf of children with AD]ID have underlying Tourct!c 5
syndrome, and the effects of s(lmul.mls on tivs are unprédiclable; the presence
or emergenie ( ol tics is nol an ahsolute contraindication to stimulant therapy
and some evidence indicales thul the incidence of tics is not incrensed ‘with
such therapy.

Discontinuance of methylphenidate therapy, becnuse of sadness and an in-
crease in tics, respectively, was required in 0.9% of patients receiving extended-
release Irilayer core nblels and 1% ol patients receiving placebo.in a 4-week
controlled study in children. In a 2-week controlled study, in adolescents, dis-
continuance of methylphenidute therapy (because ol increased maod irritabil-
ity) was requiced in 0% of patients receiving extended-release trilayer core
tablets and 1.1 % of patients receiving placeho. In uncontrolled clinical trials,
adverse effects requiring discontinuance of methylphenidale therapy occurred
in 6.75 of pudents receiving Lhe extended-relesse trilayer core tablets. The
prim.ipdl reasons lor disconlinuance were insomnia in 1.5% of. palients, twitch-
ing in 165 of p.ulcn[s and nervousness, emotional lability, abdominal pain, and
anoresia euch in 0.7% of patients, Discontinuance of mu]w]phemdalc therapy
also occurred in 2 patients (1%) receiving extended-release capsules (Mela-
date® CD) in comrolled clinical trials, principally because ol rash and pruritus
in gne patient and headache, abdomingl pain, and dizziness in the other palicnt.
tn addition, discontinuance o methylphenidate therupy hecause of depressjon
oceurred in a child with ADHD (1.5%). receiving exiended-release capsules
{Ritnlin ¥ LA) in a double-blind controlled clinical triul. Discontinyance also
occurred in 6 patients (3.7%) receiving the drug-in this trial during the initial
single-blind titratign pesiod;ithe reasons for discontinuance were-onger (2 pa-
tients), hypomania, anxiety, depressed mood, lutigue; migraine, and lethargy.
In a 7-week controlled irial in children, adverse effects reqpiring discontinuance
ol therapy ocearred in 7.1% of paticnts receiving transdermat methylphenidate
and 1.2% ol those receiving placebo; reasons for discontinuance of iransdermal
methylphenidate therapy included erythema or olher reactions.at the application
site, confusional state, crving, headache. irritability, tics, viral infection, or
inlectious mononucleosis.

Loss of appetite, abdominal pain, weight loss during pmlongcd therapy,
insomnia, and tachycardia may occur more frequently, in children than in adults
receiving methyiphenidate.

m Nervous System Effects  The most frequent adverse effects of meth-
ylphenidate appeas 1o.be dose related and inelude nervousness and insomnia.
Insomnia has been reponied in 4-5% of children and adolescents with ADHD
rece!vmg methylphenidale hydrochlonde exiended-release irilayer core tablels,
in 5% of children with ADHD receiving Metudinte™ CD extended-release cap-
sules, in aboul 3% of children wilth- ADHD reeciving Ritalin® LA extended-
release capsules,.and in 13% of children with ADHD receiving the drug as a
transdermal system in clinienl mials. Nervousness and insomnia usually ean be
controlled by reducing dosage and nol adminisiering-the drug in the afiemoon
or evening. Headache has been reported in 9-14% of children and adolescents
with ADHD receiving methylphenidule hydrochloride extended-retease trilayer
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core tublets and in 1255 of children with ADHD receiving exlended-release
cupsules of the drug in clinical rials, Aftect lability (including cmolinnulily
and emotional sensitivity. instability. and lability) has been reported in 6% of
children with ADHD receiving meihylphenidate-as a transdermal system in
clinical irals, Dizziness was reported in 2% of children with ADHD receiving
extended-release trilayer core 1ablets inclinical trials. In 2 uncontrolled siudics,
theicumulstive incidence of new-onsel lics: in children receiving methylphen-
idate hydrochloride extended-relensc triluyer core ablels was reporied 10 be
9z afler 27 months of treatment (first study) and 155 after.up 1o ¥ months of
ireatment {sccond study). Ties were reported in 7% of children with ADHD
receiving methylphenidate as a transdermal system in clinical trials.

Toxic psychosis and Tourene's syndrme have been reported rarely in pa-
lients receiving methylphenidate. Neuroleptic malignant syndrome (NMS) also
has heen reported rarely in patients receiving methylphenidate: most of these
patients also were receiving ather drugs that bave been associated with NMS.
An NMS-like syndrome developed in one 10-year old hoy (who had been
receiving methylphenidate for ahout 18 monihs) 43 minutes alter ingesting the
first dose of venlafaxine. 1t is not knoswn il such a reaction was associated with
administration of either drug alone or il it represented a drug interactjon he-
tween methylphenidate and venluafaxine or, ullernutively, il the reaction was of
unknown ctiology.

Other adverse effects of methylphenidale include akathisia. dyskinesia,

drowsiness, and aggressive behavior. Depression, anxiely, abnormni behavior,
irritability, and suicidal behavior (including completed suicide) have been re-
ported in patients receiving methylphenidate, but a causal relationship to the
drug has not been definite)y established,
B GI and Growth Effects  Abdominal pain and anorexia have been
reporied in 7 und 245k, respectively, of children and adolescents with ADHD
receiving methylphenidate hydrochloride exlended:=release trilayer core rablets
in clinical trials und in 7. and 9%, respectively, of children with ADHD receiv-
ing methylphenidate exiended-release capsules (Mciadate - CD) in clinical 10-
als. Anorexia also has been reporied in uboul 3% of children-wih ADHD
recciving exiended-relense capsules (Rilalin = LAY and in 5% of children wiih
ADHD recciving meihylphenidae as 2 irmnsdermal svsiem in controlled clin-
icul irials. Although uppetile suppression and weiglt loss are common with
stimulant therapy, there is no upparent dillerence in their oceurrence between
methylphenidate or amphetaming (e.g.. dextroamphietamine) therapy in chil-
dren. Resulls of one study suggest thut prolonged methylphenidale-hydrochlo-
ride therapy {300 g daily) may cuuse suppression of normal weight gnin
in ¢hildren, Results of an analysis-of weight wnd heighi patterns in ehildren 7-
13 years.of agesuggested that treatment with melhylphenidate for up to 3 yews
was associued with u lemporary slowing.in growih mmte {on averuge, height
gain was suppressed by about 2 cm and weight pain was suppressed by 2.7 kg
over 3 years), without evidence of growth rebound during this period of de-
velopment. Poblished data are inndequale.to determine whether long-term vse
of amphetarnines may cause similar suppression of growth: however, it is an-
licipated that .amphetamines, like methylphenidare. also cause temporary
grawth suppression, Therelore, the wnanufacturers ofistimulant preparations
state(that growth should be monitored during theropy with stimulants, and
children-who -are not growing or gaining height or weight as expecled may
require Aemporary discontinuance ol therupy. Althocugh concerns aboul polen-
tial dose-related growth. delays in children have been.raised, a prospeclive
follow-up study into adulthood found no significant impairment in heighs
achieved. In peneral. studics of stimulants in children have found litde or no
decrease in expecled height, with uny decrease in growih curly in treatment
being compensated for later on. Alhough drug holidays during summers have
been supgested @ minimize weight loss and .other polential adverse cffects,
there currently wre no duta from controlled studics ccmbhshmg whether such
holiduys:are beneficial or assocjated with risks.

. Yomiting was reported in 3% and diarrhea was reported in 2% of children
und.radofescents wilth ADHD receiving melhylphenidate hydrochioride ex.
tended-relense triluyer core-tablets in clinicat trials, Nauseu and vomiling were
reported in 32 und 10%, respectively, of children with ADHD receiving meth-
ylphenidate as o transdermal system in clinicaf trials. Cther ndverse Gl effects
of methylphenidate include weight loss during prolonged therapy and dryness
of the throut.

m Hepatic Effects  Abnormal liver funciion, ranging from serum ami-
notransferase (transaminase) elevations o hepatic coma, has been reported in
patients reeeiving methylphenidate, although o definite causal relationship bos
not been'established. Hepatotoxicity was associated with methylphenidate ther-
pr in'at leust one patient.

m'' Dermatologic and SEI‘I‘;llI\-'il\r Reactions ' Hypersénsitivity reac-
{lons including rash, urticasia, [ever, anhralgia, exfoliative dermatitis, erythema
multiforme with histopathalogic findings of necrotizing vasculitis. and throm-
bm_ylopem(. PUIpLR may occur in patients receiving rm.lhvlphcmdalc Sievens-
Jolinson syndrome Ias been reported rarely. Fixed drug ernption has been re-
poried in patiems receiving mLthyIphLmd ie, although a definite causal
relutionship has not been estublished. Erythema occurs in a majority of patients
receiving methylphenidate as the transdermal system but generally'causes min-
imal or no discomlort.

In a sludy evalualing the potential for methylphenidate transdermal:sysiem
to cause contact sensilizution, -continuous expesure of the sume skin site to
transdermal. methylphenidute for 3 weeks resulted in convact sensitizalion: con-
tict sensitization was confirmed by rechallenge in some individuals., Cenlact
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sensitization has not been reporied in patients who vsed the transdermal system
as-preseribed (i.c., alternating application sites on the hip). However, because
sensitization was not speeificully assessod in efficacy studies, the incidence of
contact sensifization associaled with appropriate use of the rransdermal system
is currently nol known, (Sce Precautions Associated with Specific Mcthyl-
phenidaie Farmulations under Cautions: Precumions snd Contraindications.)

m Hematologic Effects  Thrombocytopenia and/or easy bruisahibiy, ep-
istaxis, and pingival blceding; leukopeniy; anemia; and cosinophilia have been
reported rurely in patients receiving methylphenidate, bul a causal relationship
10'the drug has not been definitely esiablished. (See Other Precautions and
Contraindications under Cautions: Precautions and Contraindications,)

W Cardiovascular Effects  Sudden death. stroke. myocurdial infacction,
angina, 1achycardia, cardiac arrhythmias, palpitation, and increase or decrease
in blood pressure and pulse rate may, oceur in patienis receiving stimulanes,
including methylphenidate. (See Cardiovascular Precautions under Cautigns:
Precautions and Contrnindications.) Isolated cases of cerebral apteritis andfor
occlusion have been reported in, patients receiving metbylphenidate. Curdine
arrest, Rayniaud’s phenomenon, peripheral coldness, and reversible ischemic
neurologic deficit have been reported in patiems receiving methylphenidate.
although a definite causal relationship has not been established.

B Ocular Effects Blumed vision and dilficully with aecommodation
have been reporied in patienis receiving methylphenidute,

M Respiratory Effects Upper respiratory tract infection, increased
cough, pharyngitis, sinusitis, and rhinitis were eruncd in8, 4,24, 3. and 3%
respectively. of children and adolescents receiving methylphenidate hydm-
chloride extended-release trilayer core tablets in clinical irials. Nasal conges-
tion and nasopharyngitis were reported in & and 5%, respectively, of children
receiving mclhylphcmdulc as u transderinal systemn in clinical trials.

B Other Adverse Effects  Pulmonary 1ale granulomala, superfieial ab-
scesses; other [oreign body. reactions, and eosinophilin huve heen reporied in
drug nbusers who have dissolved meihylphenidue hydrochlor]de 1ablets in wa-
ter and injected the resulting solution.

Scalp hair loss has been reported rarely in patients receiving methylphen-
idate, bul a causal relationship 1o the drug lis not been definitely established.

Dysmenorrhen has been reported in adolescents receiving methylphenidate
hydrochloride extended-release (rlayer core tablcts.

® Precavtions and Contraindications  Psychifatric Precautions
Agpressive behavior and hostility frequently are observed in children and ad-
olescents with ADHDY and have been reported in patients receiving drug Lherapy
for the disorder. Although o causal relationship 10 stimulanis has not been
established, pmienis beginning treatment for ADHD should be monitored [or
the onset or worsening of aggressive bebavior or hostility.

Psychotic or manic sympioms (c.g.. hallucinations, delusional thinking. ma-
nia} have been reported in children and adolescents without prior history of
psychotic illness or mania who received usual desuges of siimulants. [a
pooled analysis of multiple short-term, placebo- controtled studies, such symp-
toms occurred in about 0.1% of paticnts receiving usual dmagu ol stimulants
(i.e.. methylphenidate, umphcmmlnc) compared with % of 1hose receiving
placebo. If" psychulnc Of manic symploms occur “during stimulant therupy, a
causal relalionship o stimulants’ :hould be Llll'l\l(]crt.d and discontinuance of
therupy may be appropriate.

Stimulants should ‘be wsed with caution in the' management of ADHD in
patients with comorbid hlpolur disorder because of the polcnlml for precipatu-
tion of mixed or manic episodes in such palients. Prior o initiating stimofant
theripy, patients with ADHD’and comorbitl depressive symploms should be
carefully screened 1o determine if they are at risk for bipolar disorder, such
screening should include a delailed psychiatric history (e.p., faniily history ol
suicide, bipolar disorder, or depression).

Stimulans may cx.u,c.rbmc symptoms of behavior disturbance and thotght
disorder ig patients' with o preexisting psychotie disorder.

Each lime methylphenidate is dispenscd. a medication guide should be
provided to the patient or caregiver, alerting 1them 1o the risks associated with
stimulant 1herapy {c.g.. adverse psychiatric effects, possible cardiovascodar
risks) and advising them ol necessary precautions. (See Other Precautions und
Contraindications under Cautions: Precautions and Contraindications. ) Patients
or caregivers should be instructed 1o inform clinicians of preexisting illnesses
or conditions, including suicidal tdeation or behaviors ar meatal or psychiatric
disorders. They atso should be instructed to inform clinicians immediately il
udverse psychintric effects (e.g., hallucinations, delusional thinking, maniu)
oceur durlng ‘iulnul‘mt lhcr.npy

Cardwvascular Precautions Stimulomes, including methylphenidate,
cause modes! increnses in average hlood pressure {i'e., by abnu:2—4 oun Hg)
and heart rate. (i.e.. by.abous 3—6 beats/minute}; darger increases muy oceur in
some pasients. Afthough modest increases would not be expecied to have shon-
term -sequelae, all patients should be monitored Jfos larper chunges in blood
pressure and heart rae. Cuution is advised in patients with underlying medical
conditions that might he alfected by inereuses in. blood pressure or hearl rate
(e.g., hyperiension, hear failure, recent myocardial infarction, veatricular ar-
rhythmia).

Although a causal relalionship o stimuinnts has nol been established, sud-
den unexplained -death, stroke, and myocardjal infarction have been reported
in adults reeeiving -usual dosuges of stimulants for the rewimem of ADHD,
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Sudden unexplained death also has been reported in children and adolescents
with structural curdiac abnormallties or other serious cardiac conditions re-
ceiving’ usual dosages of CNS stimulants.- Resulls of one retrospective, -case-
conirol epidemiologic study showed.that there may be an association between
use of stimulant medications (e.g., methylphenidate) and sudden unexplained
death in healthy children and adolescents. (See Caulions:. Pediatric Precou-
tions.),:Given the study limilations, the US Food and Drug Administration
(FDA) is unable to conclude that these data affect the overall risk and henefit
profile ol simulant medications used to (real ADHD in children and adoles-
cents. Amphetamines or other stimulants should not be disconiinued by parenis
of children or, patients receiving these mcdlcauons for ADHD before consulting
with their clinician. Because of posimarkeling reports and the results of this
and other epidemtologic studies, FDA is conducting an ongoing review of the
safety of amphefamines and other stimulants 1o evaluate o possible link berween
use of these agents and sudden death in children. To determine whether there
is u direct chusal relationship Between use 'of stimulants and serious adversé
cardiovascular events, the A;,ency ‘for Healthcare Research and Quality
(AHRQ) and FDA announced ‘in 2007 that they are collaborating on'n large
study evatuating clinical data on approximately 500,000 adults and children
who reccived these drugs for minnagement of ADHD during a 7-year period
ending in 2005; dala collection'for the siudy is expecled lo be completed in
2009,

Children, adolescents, and adults who are being- considered for stimulant
therapy 5h0u]d undergo a Lherough medical history review (including evalua-
tion for a family hisiory of sudden death or ventricular arrhythmia) and physlc.ﬂ
exarminalion (o detecl the presence of cardiac disense, and should receive fur-
ther cardiac evaluu[mn {c.g., ECG, echouardlogmm) if initial Aindings suggest
such disease. Allhough some serious cardiac conditions are independently as-
socinted with an increased risk of sudlden’ déath, CNS stirulants' gcncm]ly
should ner be used in ehildren, adolescents, or adults with known serious struc-
lural cardiac abnormalities, cardiomyopathy, serious heart rhythm abnormali-
ties, coronary artery disease, or other serious cardia¢ conditions. Patients who
develop exerrional. chest pain, unexpluined syncope, or other. manifestations
sugpeslive of cardiac disease during stimutant theropy. should under"o prompt
cardiac evaluation.

Each time methylphenidate is dispensed, a-.medication: guide -should be
provided:1o the patient or caregiver, alerting them o the risks associated with
stimulant therapy {(e.g., possible cardiovascular risks, adverse psychiatric ef-
fecis) and advising lhcm of necessary, precuutions, (See Qiher Precautions and
Contraindications under Cautions: Precuuuon.-. and Contraindications.) Patients
or caregivers should be instructed 1o mform clinicians of preexisting ilinesses
or conditions, including cardiac or cardmv..u,cu]ar disease, They also shiould be
instrucled 1o inform clinicians immediaicly iF adverse cardiovascular effecls
{e.g., chest pam shortness of breath, fzunung) occur “during. stimulant therapy.

For further information on screening for carctuc conditions. selecling ap-
propriale candjdme-; for stimulant lherupy, and moniloring for treatment-cmer-
gent cardiac Lundmom., see C.\rdmvnsculnr Preeautions under Cautions: Pre-
caulions and Contraindications, in he Amphetamines General Staternent
28:20.04,

Precautions  Associated  with  Specific =~ Methylphenidate
Formulgtions  Administcation of melhylphen:dalc hydrochloride chewn-
hle l.lblLlh without adequate Huid may cause tablet contents 10 swell, resulting
in blockage of the throat or esophagus and, possibly, choking, Therefore, chew-
ahle wnblets should be wken with a full glass (i.e., at least. 240 mL [8 .ounces))
ol waler or other fluid and should nor be adqnmslcrcd in paticnts with dlfllcully
a\mllowmg Patients should be.ndvised to Jmmedmlely seek medical atiention
il 1hey c.xp(.rience chest pain, vomiting, ot difficulty in swallowing or brculhmg
following administmtion ol the chewable tablets.

Indmdunl-. wilh phenylketonurin (ie., .homozygous geneuc deficiency of
phenylalanine hydroxylase) and ather mdw:duah who must restrict their intake
of phenylalanine should be warned that. each 2.3-, 5~ or 10 -mg, chewable tablet
contains aspartame (NutraSweet®), which is mcmbohzed in the GI [ract 1o
provide about 0.42, 0.84, or 1.68 mg, respectively, of phenylalanine, follnwmg
oral ;ldmi.nislrulion

Meihylphenidate hydrochlgride exiended-release capsules, (Metadate™ CI)
confain sucrose and should not be used in patients with hereditary fructose
inlolcmncc, glucosc-galactose malabsorption, or sucrase-isomaliase insuffi-
ciency,

_Methylphenidate hydrochloride exiended-release mlayer core tablels gen-
erally should not he used in patients with preexl';llng severe G narrowmg since
ohsiructinn may ocewr.

Patients rcccleg the melhylphenlda[e transdermal sysiem should. be ad-
vised 1o avoid exposing the application sile to dircet exieraal hedl sources (e.g.,
heating pads, electric blankets; heated water beds) while wearirg the ransder-
mal system. Release of lehyIphenidalc from the transdermal system is tem-
peralure dependent; release may. incrense more than twofald when the system
is exposed 10 heat. (See Phurmacokinetics: Absorplion?)

Use of the methylphenidale transdermal system may-resull in contacl sen-
sitization, Transdermal melhylphenidate should be‘disconlinued if conlact sen-
silization' is suspecled (i.c.. if erythema'develops and is accompanied by evi-
dlence of a more intense local reactipn [e.g., edema, papules, vesicles] that does
not inprove substantially within 48 hours or that spreads beyond the applica-
tion slie). DHngnosis-of allergic contact dermatitis should be-confirmed by ap-
propriate diagnostic [esting.: Patients.sensitized fromuse of tie methylphenidate
Iransdermal system may develop syslemic sensitization or other systemic re-
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actions 'if methylphenidale-containing products are adminisiered via other
routes (e.g., orally). Manifestalions ol systemic sensitization may include a
[lare-up of previous dermaritis or of prior positive patch test.sites, or.generalized
skin' eruplions in previously unaffected'skin, Other sysiemic reactions may
include headache, fcver, mataise, anhralgia, diarrhea, or vomiting. Patients who
develop contact sensitizaiion to the methylphéenidate trausdermaul sysiem should
be under ¢lose medical supervision if oral methylphenidate therapy is.initiated.
Some patients sensitized to meshylphenidate by exposure (0 the methylpheni-
date transdermal sysiem may not be able 1o receive methylphenidate. in any
form.

Other Precautions and Confraindications  The manufacturer’s pa-
tienl' information (Mmedication gu:de) should be provided to Lhe patient or care-
giver euch timne melhylphenldulc is d1-apcnc,ed and the clinician should discuss
and, answer queshons ubour its conlents {e;g., benefits and risks of stimulant
lherapy, appropna[e use) as needed. The pd[lﬂﬂl or-caregiver also should he
instructed 10 read and understand the conterits of the medication guide hefore
initiating therapy and esch time the prescription is refilled.

Patients or caregivers should be instructed to inform'clidicians of preexist-
ing illnesses or conditions (c.g., cardiac or cardioviscular disease; thyroid dis-
ease, gloucoma, suicidal ideation or behaviors; mental or psychiatric disorder,
seizures, history of substance ahuse).

The munufacturers recormunend thag Inbnrdlory tests, including p(.nodlc
complete blood cell (with dlf](!l'f:l’lllﬂl) dnd plate]e[ counts, be pérformed pen-
odically during pmlonged mclhylphemdale tivdrochloride iherapy. Howevet,
the clinieal rationalefor this prcc.luuon hus been questioned by someé clinicians
since adverse hematologic effects have occurred only rarety in patients receiy-
ing methylphenidate and a causal-relotionship o the drug-has nol been conclu-
sively established in these.cases. Most clinicians consider roiitine hematologic
monitoring unnecessary in the absence ol chinical:signs (e.g., fever, sore throat,
unusual bleéding:or bruising) suggestive of: possibiec hematologic Loxicily, al-
though some clinicians suggest annual hematologic monitoring in any- patient
receiving prolonged Lherapy willi the drug: In addition, the American Academy
of Pediamics (AAP) stdles thal-routine Hematologic, serologic, or ECG moni-
toring-is nor necessary during methylphenidote theeapy.

If parndoxical aggravation of symptomstoccurs during methylphenidale
therapy; dosage should be reduced or the drug discontinued.

Tolerance and psychological dependence wilh[vary]ng deprees-of abnormai
behavior-have been.reported in patients chronically taking large doses of meth-
ylphenidaie. Frank psychotic episodes including hallucinosis ciin oceur, partic-
ukarly: with parenieral abuse. The possibility of-psychological or physical de-
pendence should be considered, particularly -when methylphenidate - is
ndministered o alcoholics, emotionally. unstable patiems, or those known o
have been addicted 10 other drugs. The drug should be administered-with cau-
lion to persons with a history. of drug-or nlcohot dependence since such paticnis
may increase dosage on their own initiative.

Abrupt withdrawal of methylphenidale following prolonged administration
may unmask severe depression as well as the cffects of chronic overictivity;
paranoid and suicidal ideation, dysphoric mood: {e.g.,-depression, imitdbility,
anxiety), fotigue, insomnia or hypersomnia,:psychomotor agitation, .and dis-
wrbed sleep also may occur. Therefore, patients should_be carefully supervised
during withdrawal of the drug; long-lerm follow-up may be required since.some
manifestations (e.g., depressiony may persist for:prolonged periods,

Visual disturbances' (difficuity with sccommodation, blurred. vision) -have
been reported in patierils receiving stimulamis, including methylphenidale.

Methylphenidate should be used with caution in patients with a-history of
seizures andfor EEG abnormalities. There-is some-clinical evideuce that stim-
ulants, including methylphenidate, may.lower she seizure.threshold in patients
with a history of séizures; in those with prior. EEG ubnormalities in the absence
of seizures, and, very rasely, in those withoula history of seizures and no prier
evidence: of EEG abnormalitics. Although safe concomitant. use of methyl-
phenidate ‘and anticonvulsants has-not been established, studies of-inethyl-
phenidate use have nol shown amincrease in seizure frequenciy or severily. when
the:stimulant was used inpatients.receiving appropriale antlconvulsani therapy.
If seizures .occur. in.patients receiving methylphenidale; the drug should be
discontinued.

Therapy with CNS stimulants may be associated wnth at least a temporary
suppression ol grDWLh in children. (See Caulions: GI and Growlh Effecls.}

Methylphenidate is conlraindicated in patieis with a hmory of, marked
anxiety, tension, and agitation, since the drug may aggravale these symploms,
Melthylphenidate is also contraindicaled in paticnts with glaucoma, in-patients
with motor tics or a family history or diagnosis of Tourelle's syndrome, and
in those known 0 be hypersensilive to the drug, Howevcr. AAP slales Lhat the
presencé of tics before or during medical management of ADHD is not an
absolute contraindication to stimulan drug use. _(See the openmg dﬁcua.smn i
Cautions,) Methy|phenidate also'is mnlm:ndmalcd durmg, or wuhm 14 days of
adiministration of mongamine umdﬂsc (MAO) inhibitors’ sifee hyperlcmwt. cri-
sis could result. (See Drug Interactions: Antidepressants.)

B Pediatric Precautions  Although safety and efficacy of methylphen-
idale in children younger than & years of age have not been’ established, sthe
drug has been used in several controlled clinical studies.in presehool-aged
children up to & years-of age. Some studies reported higher rate$ of ndverse
effects, particularly with higher dosages, than. had-previously been reported in
children-6-years of age and older and the adverse effects.reportedin preschool:
aged children. may be different than those reported in.older children with
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ADHD. Some of the adverse behavioral efTects reparted In ¢linical studies in
preschool-aged children receiving methylphenidate also were reporied in those
receiving plaeebo; some of these behuviors may actually improve in preschool-
aged children receiving methylphenidate ibwrapy. Other issues involved 'wilh
Ihe use of stimulunis in children younger thun € years of age are the lack of
eatablished dosape recommendationsifor this population. Additional study and
expericnee are required 10 clucidaie further the safety and efficacy of the drug
in this age group.

Long-lerm administration of CNS stimulants has heen associated with al
least temporary suppression ol normal weight and/or height patterns in chil-
dren; patients requiring long-term therapy with methylphenidaie should be
carelully monitored and the drug should ke discontinued icmpnr.mly in'chil-
dren in whom suppression.ol normal growth or weight pain is ohserved. How-
ever, AAP siales (hat studies of stimulants in children generally have found
little or no decreuse in expected height, with any decrease in growth carly in
treatiment heing compensated for later on, (See Cautions: GI and Growtl El-
lects.)

Sudden deathrhas been.reponied in-children und adolescents with struotural
curdiac abnormalities or other scrious cardiac conditions receiving usual dos-
apes of CNS stimulanis. Resulls ol one retrospective, casc-control epidemio-
logic study suggesicd o possible assoeiation between use of stimulant medi-
cations and sudden unexplained dead in healthy children and adolescents. (See
Cardiovascular Precautions under Caulions: Precautions and Contraindica-
tions.) e
® Pregnancy and Lactation  Although there are no adequate and con-
trolled studies 10 date in humans, methylphenidnie hydrochloride has been
shown to have 1eratogenic effects in rabbits when given at dosages 100 and 40
limes ihe recommended: human dosage on a mg/kp or mg/m? busis, respec-
tively. Methylphenidate hydrochloride shoutd be used during pregnancy only
when the polential henelits justily the possible risks to the fetus.

It is not known whether methylphicnidale is distributed into human mitk.
Because many drugs are distributed into human milk, caution should be exer-
cised il methylphenidate is administered 10 a nursing woman.

Drug Interactions

B Antidepressants  Because monoamine oxidase (MAQ) inhibitors po-
tentiate the pressor effects ol sympathomimetic drups, methylphenidate is con-
lraindicated in patients currently receiving, or having recently received (ie.,

within 2 \VLCKQ) MAQ inhibitor therapy, The metabolism of tricyclic anudc
pressanls (e.g., imipramine, clomipramine, desipramine) has been réported’ Iy
be inhibiled when these drugs are used in patients receiving melhylphemdalc
Some manulaciirers state Lhat he melabolism of selective serotonin-reuptake
inhibitors (SSRIs) may be inhibited when merhytphenidate is used concomi-
wantly. Dosage reduoetion of tricyclic antidepressants and SSRis may be required
in putients receiving concomitant methylphenidate therapy.

m Cardiovascular Agents  Methylphenidate should be used wilh cuu-
lion in palients receiving pressor ugenls. Melhylplmmdutc muy antagonize the
elfects of antihyperiensive agents {c.p., puanethidine [no Jonger commercially
available in the US]) or hrelyllum Rare cases ol serious adverse cardiovascular
eflects, including demth, have occurred in paticnis receiving methylphenidite
and clonidine concomitantly, although due to the presence ol possibly con-
founding risk factors and lack of systematic evaluation, cavsality has not been
established.

B Other Drugs  The melabolism of coumarin anticongulants and anli-
convulsanls {e.p., phenobarbital, phenytoin, primidone) has been reported to
be inhibited when,these drugs are adminisiered in patients reeciving methyl-
phenidate. Although additional studies did not confirm e reported inhibition
ul metabolism of anticonvulsants and coumarin anticougulunts, the possibility
that methytphenidute may raise the serum coneentrations ol these drugs Lo toxic
concentrutions necessilating a deerease in dosage should be considered. Ad-
ditionally, metabolism ol phenylbutazone {no longer commercially available
in the US8), has been, reported 1o be inhibited when adminisiered in patients
receiving methylphenidaie hydrochtoride conventional or extended-release 1ah-
lets. Dosage reduetion ol coumarin anicoagulants, anliconvulsants, or phenyl-
butazone may be required in paticnts receiving concomitant methylphenidate
therupy. Tt miay be nceessary to monitor plasma drup concentrations (or, in the
case ol coumnarin anlicoagulants, prolhrombin time [PT]) when methylpheni-
dule is initiated or discontinued.

Studies to evaluale the efects of ehanges in gastric pH on the absorption
of methylphenidaie hydrochloride administered as exiended-release capsules
{(Ritalin " 'LA) have not been performed 10 dale; the manulacturer states 1hut
concurrent use of drugs that increase pastric pH (e.p.. amacids, Ha-receplor
untagonists) could potentially alter the release characteristics of the formula-
tion.

Acute Toxicity

m Maniflestations  Acuie 1oxicity due 1o mediylphenidate overdosage re-
sults in symploms similar o those of acute amphelamine intexication and may
be manilested by cardiovascular symploms including Dushing. palpitation, hy-
pertension, cardise arthythmias, and lachycardia. Mental diswrbinces such as
confusion, ‘delirium,” euphoria, hallucinations, and toxie psycliosis may also
oceur, Other symploms of overdesuge include agitation, headuche, vomiring,
dryness ol mucous memhranes, mydrl.lals hyperpyrexia, swealing, lremors,
hyperreflexia, inuscle 1witching. and seizures which may be followed by coma.

28:20.92

m Treatment [a the treatment of methylphenidate overdosage, general
physiologic supportive measures, including maintenance ot adequatc circuli-
tion and respiratory -exchange should be immediutely instituted. The palicnt
should he prolected apainst sell-injury and should be ixalated to avoid possibie
external stimuli. In coses of overdosape involving transdermal® methylpheni-
date; all rransdermnal systems of the drug should be removed immedialely and
the skin cleansed of any remaining adhesive; the polemial for continucd ab-
sorpton of residual drug in the skin following sysien removal should be con-
sidered. I signs and symploms of gcufe [oxicity are not too severe and the
patient is conscious, gastric contents may be'evacuated following ingestion of
oral dosage forms by induction of emesis or pastric lavage..In paticnts with
severe imoxication, administrationof u carelully titraled dose of a shor-acling
barbiturale: may be required beflore bepinning gastric lavage. Externul cooling
procedures may be required lor the freatment of hyperpyrexia. Elfecliveness
ofl peritoneal dialysis or extracorporeal hemodialysis for the treatment of meth-
ylphenidate overdosape has not been established.

Pharmacology

The pharmacologic actions of methylphenidale are quulitatively similar (o
those ol the wmphelamines and nclude CNS and respimiory siimulation and
weak sympathomimetic aclivity. The mechanism of action involved in the cen-
tral effeel of methylphenidate has not been determined. The main sifes of CNS
aclion appear to be the cercbral-cortex and subcortical structures including the
thalamus: stimulation by methylphenidate causes an increase in motor activity,
mental uleriness. diminished sense of atigue, brighter spirits, and mild euplo-
ria. Methylphenidule apparently produces an anorexigenic elfect. ln usual ther-
upcutic oral dosuge, methylphenidate exhibils only moderate elfects on the
peripheral circulatory sysiem.

Pharmacokinetics

® Absorption  Methylphenidwie hydrochloride appears 10 be well ub-
sorbed (rom t{lc G1 tract; however, oral bioavailability of he drug is low (about
307 range: 10-52%5), which sugpests substanlial lirs1-puss metabolism. Fol-
lowing oral udministiration of merhylphenidate hydrochloride as conventional
tahlets, oral solution, or chewable tablets, peuk plasina concentralions were
utlwined a1 approximately 1-2 hour- Methylphenidme hydrochionide oral so-
lution und chewable tablets are bidequivalent to methylphenidate hydrochloride
conventional tablets.

Extended-release methylphenidute hydrochleride tablels are absorbed more
slowly but 10 the same cxtent as the conventional tablels. Followmg ornl ad-
ministration ol'melhylphumd.uc liydrochloride extended-release 1ablets (Meth-
ylin® ER, Ritalin-SR*} in children, peak plasma coneentrations were atlained
al 4.7 hours.

_After oral wdministration of methylphenidate hydrachloride 20 or 40 mg as
extended-release capsules (Metudate™ CDJ in children, peak plasma concen-
trations were attained at 1.5 hours and again at 4.5 hours after o dose. In
children, the mean peak plusma concentration and mean srea under (he plasma
concentrition-time curve (AUC) for methylphenidute were slightly lower lol-
lowing administration oll 20 mg of the drug once daily as Meladale® CD ex-
tended-release capsules than following adminisiration of 10 mg twice daily as
conventional tablets. In children and adults, the relative bicavailability of Ri-
talin® LA extended-release capsules adminisicred once daily is comparable 1o
that of the conventional tablets administered Lwice daily it hours apart. The
inifial rate of absorption of melhylphcmdulc hiydrochloride and the time 1o lirst
and second peak plasti concentrations were similar [ollowing ndmlm\qutmn
ol 40 mg of the drug once daily as Ritalin® LA extended-release capsules or
20 mg wwice daily (given 4 hours apurt) as conventional 1ablets, but greater
interindividual variability and a sinaller difTerence between peak and trough
plasma eoncentrations (resulting from a lower second peak eoncentration and
u higher minimum concentration between the 2 peak concenirations) were ob-
served with 1he extended-release capsules. Inadults, the relative bioavailability
ol the exienddd-relense tritayer ‘core 1ablets of méthylphenidate hydrochloride
(Concerta*) ndministered once doily is comparnble (o 1hat of the conventional
wbless adminisiered 3 Llimes 'daily. Following tral adminisiration: of the ex-
tended-release irilayer core 1ublets’of methylphenidate hydrochloride in bealthy
adufts, an initial pt,ak plasma concentrationsis attained within | hour while peak
plasma concenlmuons of about 3.7 ng/mL are achieved witliin approximately
6-10 hours.

Following applicalion ol u smﬂlc transdermal Eyslcm (Daytrann®}), peak
plasma methylphenidate.concentrotionsiare atlained within 7.5-10.3 hours. Ap-
plication of the ransdermal system fof inflamed skin results in shorier 1ime (o
peak plasma conceniration- (4 bearsy and a threefold inercase in peak plasma
concentraiion and AUC-compured wli application (o intaci skin. When heal
ts applicd to the transdermal system afier mpplication, time to peak plm.ma
concentralion occurs 0.5 hour -earlier, and median peak plasma concentration
and AUC are |wolold and 2.5-fold higber; respectively, thun those observed
following application without heat. Application sifes other than the hip con
have dilTerent absorption characteristics und have not been udequately studied,
Some dala supgest lhat transdermal abserption of methylphenidiie muy be
tncreased with chronic administration.

Effects persist for 3-6.hours after oral. adwministration of conventional tab-
lets, about 3-8 hours aflier oral ndministration of certain exlended-relcase wmb-
lets (e.g., Metadate® ER; Methylin® ER, Rilalin-SR7), and aboul 8-12 bours
ulter oral ndministration ol extended-relense trilayer core 1ablets {Concerta™)
or exlended-release capsules (e.z., Meindate® CD, Ritalin®-LA).
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Because of substantially grester firsl-pass metabolism following oral com-
pared with wansdermal administration, a-Jower trunsdermal dose of methyl-
phénidate may result in greater systemic expesure 10 d-methylphenidate (the
more pharmacologicaily active isomer) than a higher {on 0 mg/kg basis) oral
dose of the drug. Following repeated transdermal administration of methyl-
phenidale, /-methyiphenidate ‘is systemically available; on average, systemic
exposure to f~methylphenidate is 27-45%% less than exposure to d-methylphen-
idate. Littde, if any, {-methylphenidate is systemically available following oral
udministration of the drug. i

In udulis, administration of methylphenidate hydrochloride 20 mg as an
oral solution with a high-fo meal delayed 1he peak plasma concentration by
uppreximately | hour and jnereased the average peak plasma concentrution and
AUC for methytphenidale by 13 and 25%, respeclively; the magnitude of in-
crease in peuk plasma concentration and AUC is similar between methylphen-
idate hydrochloride oral selulion and conventional tablels, Administration of
melhylphenidale hydrochlonde 20 mg as chewable tablets with a high-far meal
in adulls delayed the time to peak plasma cencentration by approximately |
hour and increased the AUC by about 20%; the magnitude of food effect is
comparable te thar observed with conventional 1ablets. Administration of meth-
ylphenidate hydrochloride 40 mg as exiended-release eapsules (Metadate™ CD)
with a high-faot meal in adults delayed the first peak plasma concentration by
upproximately 1 hour and increased Lhe average peak plasma concenltration and
AUC for inethylphenidate by 30 and 17%, respectively. In o single-dnse study
in healthy adults, odministration of Ritalin® LA extended-release capsules with
a high-fat break fast delayed the fimst und second peuk plosma concentrations
and decreased the second -mean peak plasma concentralion by 23% compared
with administration in the fasling state. However, the bioavailability of the
extended-release capsules (i.e., Metadate® CD, Rutalin® LA) wus not ulfected
by opening the capsules and sprinkling Lhe contents onto applesauce.

® Distribution  The extent of methylphentdate distribation in humans is
unknown.

® Elimination  Meithylphenidate is metabolized primarily by de-esterifi-
caltien (0 form a-phenylpiperidine acelic’ ocid (ritalinic acid), which hus little
or no pharmacologic activity. Some daia indicate that clearance of methyl-
phenidate increases wilh increasing weighl, suppesting that patients with higher
body weight may have lower exposures 1o Letal methylphenidate ol similar
doses, !

Following oral administration of methylphenidute hydrochloride conven-
tional tablets in adults or children, the mean terminal elimination half-life was
reporied lo be 3.5 or 2.5 hours, respéctively. The mean terminal elimination
half-life following oral administration of methylphenidate hydrochloride o an
oral solution in adults is similar o that following administralion of conventional
toblets. The mean terminal half-life following oral administration of methyl-
phenidate hydrochloride 20 mg as chewable tablets in adults is 3 hours, which
is comparable to that following edministration of conventional tblets. Follow-
ing oral administration of methylphenidate hydrocbloride conventional (5 mg
3 times daily) or extended-release trilayer core tablets (Concerta®) (18 mg once
daily) in adults, the plasma elimination half-life reportedly is 3 or 3.5 hours,
respectively. Following oral administration of a single 20-mg dose of methyl-
phenidate hydrochloride as extended-release capsules (Metadate® CD) in
adults, he mean terminal half-life of the drug wus reporied to be 6.8 hours.
The mean climination haif-life of methylphenidate following removal of the
ransdermal system in children 6-12 years was approximately 3—} hours for d-
methylphenidate and 1.4-2.9 hours for -methylphenidate.

Following oral administration of 20 mg of radiolabeled methylphenidate
bydrochloride as conventional tablets, approximaiely 50, 80, and 95% of the
dose was recovered as metabolites in urine within 6, 24, and 90 hours, respec-
lively.

Chemistry and Stability

m Chemisiry ' Methylphenidate hydrochloride is a piperidine-derivative
stimulant, The drug oceurs as o fine, white, odortess, crystalline powder and is
freely soluble.in water and soluble in alcohol. Methylphenidate hydrochloride
is commercially available as conventional 1ablets, chewable tablets, and on oral
solution fermulated for immediote release of the drug; extended-release tablets
{e.g.. Metadate® ER, Methylin® ER, Riralin-SR*) with an intermediate durution
of action; and extended-release cupsules {e.g., Metadae® CD, Rialin® LA) and
extended-release tablets (e.g., Concerta® with a longer duration of action.
Methylphenidate is commercially availoble ps a transdermal system.

The commercially available methylphenidate hydrochlonide exiended-re-
lease capsules (Metadate™ CD) contain 30% of the dose in immediate-release
pellets and 70% of the dose in extended-release pellets that slowly relense
methylphenidate. The commercially available methylphenidate hydrochloride
exlended-release capsules (Ritalin® LA) contain the drug in egual amounis in
immediate- and exiended-release pellets.

The commercially avoilable exiended-release iablets of methyipbenidate
hydrochloride (Coneerta®) contain the drug in an oral osmotie delivery syslem
formulation. The osmotic delivery sysiem consisis of an osmotically active
Irilayer core {comprised of Iwo loyers conlaining the drug and a push layer
conlaining esmotically active eomponenis} surrounded by a semipermeable
membrane with an immedtale-release drug overcoat and.o laser-drilled delivery
onfice. When exposed to water in the GI tract, the drug overcoat is sofubilized
providing an initial dose of methylphenidale; us water enters the formulation,
the osmotic luyer expands and the dsug is pushed out the delivery erifice of
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the membrune into the G tract at a controlled rate, The rate of methylphenidate
delivery in the GI traet is independent of GI pH or the presence of food in the
Gl tract. The iner tablet ingredienis remain intact and are eliminated in feces.

The commercially available transdermal sysiem of methylphenidate con-
sists of a laminate film backing layer, an adhesive layer containing Lhe drug,
and a protective liner attached 1o the adhesive surface, The methylphenidate
dosage delivered is dependent on the size of the transdermat sysiem and the
length of 1ime Lhe sysiem is wom.

m Stability  Methylphenidale hydrochlonide 1ablets, extended-release 1ab-
lets, exlended-release trilayer core tablets {Concenn®), and extended-release
capsules {Metadale™ CD, Riwlin® LA} and methylphenidate 1ransdennal sys-
tems should be stored at a controlled room temperature of 25°C, bul may be
exposed 10 lemperatures ranging from [15-30°C. Methylphenidate hydrochlo-
ride orul solution and chewable tablets should be stosed at 20-25°C.

Preparations

Melhylphenidate hydrochloride is subject to control under the Federal Con-
trolled Substances Act of 1970 as a schedule 1I (C-1I) drug.

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

Methylphenidite
Topical
Transdermal . 10 mg/d hours (27.5 mg/12.5 Daytrana*® {C-[1i, Shire
System £m?)
15 mg/9 hours {41.3 mg/ Daytrana* (C-11), Shire
18.75 cm)
20 mg/9 houwrs (55 mg/25 Daytrana® (C-1l), Shire
cm?)
30 mg/3 howrs (82.5 mg/37 5 Daytrana® (C-11), Shire
cm?)
Methylphenidate Hydrochloride
Oral |
Capsulas, 10 mg (beads, exiended- Metadata® CD (C-11), UCB
extended- release 7 mg with 3 mg
relaase immediale-release)
(containing
beads)
10 mg (beads, exlended- Ritalin® LA (C-11), Novartis
release 5 mg with 5 mg
immediale-release)
20 mg (beads, exlended- Metadate® CD (C-1I), UCB
release 14 mg with 6 mg
immediate-release)
20 mg (beads, extended- Ritalin® LA (C-113, Novarlis
release 10 mg with 10 mg
immediate-release)
30 mg {beads. exlended- Metadate* CD {C-lI), UCB
release 21 mg with 9 mg :
immediate-release}
30 mg (beads. extended- Ritalln® LA (C-11}, Novariis
release 15 mg wilh 15 mg
immediale-releass)
40 mg (beads, exlended- Metadate™ CD (C-11), UCB
release 28 mg with:12 mg
immediale-release)
40 mg (beads, extended- Ritalln® LA (C-1I), Novanis
release 20 mg wilh 20 mg
Immediale-release)
50 mg (beads, exlended- ~ Metadate* CD (C-1i), UCB
release 35 mg'with 15 mg
immediale-release)
60 mg (beads, exlended- Metadate™ CD (C-1I), UCB
release 42 mg with 18 mg
immediate-release)
Solution 5 mg/5 mL Methylin® Oral Solution (C-Li),
Sciels
10 mg/5 mL Methylin" Oral Solution (C-II),
Sciele
Tablets 5mg’ Methylin® (C-11), Mallinckrodt
Methylphenidate Hydroehloride
Tablets (C-1i) 1
Ritalin* Hydrochlorlde (C-I),
Novarils
10 mg*, Methylin® (C-II; scoréd),

Malllnckrodl

Methylphenidate Hydrochleoride
Tablets (C-II)

Ritalin® Hydrochlorlde (C-I1;
scored), Novartis
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20 mg” Methylin® (C-Il; scored),
Mallinckrodt
Methylphenidate Hydrochlorlde
Tablets!(C-Il)
Ritalln= Hydrochlorlde (C-I1:
scored), Novartis
Tablets, 2.5mg Methylin™ {C-II). Sciele
chewable
5mg Methylin® (C-II), Sciele
10 mg Methylin® (C-11; scored}, Sclela
Tablets, 10'mg Metadate® ER (C-11), UCB
extendad- Methylih™ ER (C-1D), Mallinckrod!
release
20 mg” Metadate® ER (C-II), UCB
Methylin® ER (C-I1), Mallinckrodt
Methylphenidate Hydrochloride
Tablets (C-11)
Ritalin-SR" (C-11), Novartls
Tablets, 1B mg {core 14 mg with-4 mg Concerta® (C-11}. McNell
exlended- immediale-release)

rélease core
27 mg (core 21 mg with & mg Concerta® (C-H), McNell
immediate-ralease)
36 mg (core 28 mg with B mg Concerta® (C-1), McNeil
immediale-release)
54 mg (core 42 mg with 12
mg immediale-release)

Concerta™ (C-11), McNeil

*avoilable (rom' one or more manufacturer, distribulor, andfor repackager by generic {nonproprietary) name

Selected Revisioms Januare 2000, © Copyright, Jannary 1973, American Sociery of Health-System
Pharmucists, Inc
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Modafinil

B Modafinil is a CNS stimalant that is structurally and pharmacologically
distinct from other currently available CNS stimuiants.

Uses

Modafinil.is used to'improve wukeluiness in adults with excessive sleepi-
ness associated with narcolepsy, obstructive sleep apnei/hypopnea syndrome
(OSAHS}), and shift work sleep disorder (SWSD). Careful atiention lo the di-
agnosis and treatment of the underlying sleep.disorder is essentiol whenever
madafinil is used in patients with Ihese conditions. (See Diagnosis of Sleep
Disorders under Wamings/Precaulions: General Precautiens, in Caulions.)

m Narcolepsy  Modafinil is used in the symptomatic treatment of parco-
lepsy 1o improve wakefulness in adults with excessive daytime slcepiness
(EDS). Narcnlepsy is a'CNS disorder charucterized hy samnolence, often ac-
companied by sudden attacks of weaknéss (canp!exy} while owake and dis-
rupted noctumal sleep, and oécasionally by hypnagogm hallucinations and/or
sléep paralysis before falling aslecp or swakening. The disorder involyes dys-
regulation of wakelulness and sleep.

Efficacy of modafinil has bten csiablished in the US in 2 double-blind,
multicenter, placebn-controtled elinical (rials of 9 weeks' dunetion. In these and
other clinical studies, modafinil 200 or 400 mg daily increased daytime wake-
fulness and nlertness and decreased the number of daytime sleep episodes as
detennined by several objective (e.g., the Multiple Sleep Lutency Test [MSLT],
the Mamicnance of Wakelulness Test |[MWT], the Steer Clear Performance
Test [SCPT]) and subjective (e.g., the Epworth Sleepincss Scale [ESS]) mea-
sures of sleepiness. Patients showed an enhanced abilily 1o remain awake with
both dosages relative to placebo m 3, 6, and % weeks, and ar study end point
{last past-basline assessment while the patient was in the study) and also greater
global improvement in overall disease status {measured by the Clinical Glabal
Impression-of Change [CGI-C]). However, despite the clinical improvement,
mean objective and subjective measares of sleepiness did not complerely nor-
malize with- modafinil therapy, with a degree of clinically important physiologic
sleepiness persisting despile therapy. The percentage of patienis exhibiting any
degree of improvement in overall disease staws on the CG1-C in the 1wp 9-
week studies establishing cfficacy in the US was 60-72, 5864, or 37-38% for
the 400-ing regimen, 200-mg regimen, or placebo, respeclively, The cfﬁcncy
of the 2 modafinil dosige regimens was not showa to differ stgmﬁcamjy in
these sludies.

Although the long-term efficacy of modafinit has not been established sys-
tematically beyend 9 wecks, improvements in overall disease status on the CGl-
C and in subjective measures of slecpiness on the ESS were mainlained in a
40-week open-label extension of one of the trials, In this'-cpen-label extension,
lhe percenlage of patients exhibiling improvement on the CGI-C ranged from
842 afier 2 weeks of extension therapy o 91% afier 40 weeks, The drug also
was well tolerated for up o 40 weeks of therapy, with | 1% of patients discon-
linuing modafinil becavse of adverse effects and 1456 beenuse of inadequale
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therapeutic elTeer, Although most patieats enrolled in the 2 clinical trials es-
1ablishing efficacy in the US had histories of cataplexy, those requiring anti-
cataplectic therapy gencrally were excluded from enrollment. Therefore, cur-
rem evidence -of cfficacy for modafinil is limited principally 1o eflects on
cxcessive daytime sleepiness. In one study- in a limited nuinber of patients,
calaplexy was nol alTeeied by modatinil therapy.

Modafinil did not affecl the iniliation, maintenance, gualily, or quaniily of
nighttime sleep and did not affect the ability to voluniarily sleep (nap) during
thie daytime. Like other CNS stimulans modalinil can alter mood, perception,
thinking, and feelings and can causc psycbonctive and euphoric effects. How-
ever, in clinical trinls, there wis no clinically important association beiween
modafanil and the incidence of agitalion in patients, In anitnals, medafinil is
reinforcing; however, the somatic cffecis of Ihe drug were comparable 1o those
of caffeine and dilfered from those of amphetamine, Alihough there currenily
does nol appear 0 be evidence of problems with modafinil abuse, coutien is
recommended in patients with a history of drug or stimulant abuse, Withdrawal
ol modafinil hus not been associated with any manifestations of dependency.

B Obstructive Sleep Apnea/Hypopnea Syndrome  Modafinit is
used in‘the symptomatic weatment of OSAHS to improve wakefulness in adults
wilh excessive slecpiness. The drup should be used as an adjunci 10 standard
wrealment(s) for the underlying obstruction (e.g.. nasal continuous positive air-
way pressure [CPAP]). It CPAP is considered the treatment of choice for a
patient with OSAHS, every effort should be made ta optimize CPAP 1resiment
for an adequute period ol time prior 10 initiating modufinil ‘therupy. When
madafinil is used udjunctively with CPAP treatment, the encouragemem of and
periodic assessment of CPAP compliance is TNecessary.

Efficacy of modafinil in reducing excessive daytinwe sleepiness in paticnts
with OSAHS was established principally in 2 multieenter, placebo-conirolled
clinical tals. In both of these studies, enrolled patienis met the Intermational
Classification of Sleep Disorders (ICSD) criteria for QSAHS, which also are
consistent with DSM-1V crilcria. These criteria include cither cxcesstve sleep-
iness or insomnta with [requent episodes of impaired breathing dusing slecp
und associned fealures {e.g., loud snoring, mdming headzches, dry mouth upon
awakening) or polysomnography demonsirating more than 5 obstructive apneas
(each greater than 10 seconds in duration) per hour ol sleep und one or more
of the following: Mrequent arousals from sleep associated with the apneas; brad-
ytachycardia; and arterial oxygen'desiturition in association with the apncas.
In-addition, all patients enrelled in these studies had excessive daylime sleep-
incss as demonstrated by o score of 10 or higher on the Epworth Sleepiness
Scale (ESS) despite wreatment wilth CPAP. Evidence.thal CPAP wauy elfective
in reducing the cpisodes ol apnca/hypopnea also was required atong with doc-
umentation nf CPAP use.

In the first muliicenter, placebo-controlled study, which was of 12 weeks’
duration, patients were randomized to receive madafinil 200 mg daily, moda-
finil 400 mg daily, oc placebo. The majority of patients (80%¢) in this siudy
were [ully compliant with CPAP (dchned as CPAP use for more than 4 hours
per night on more than 70% of nights); the remuinder of patients were portially
CPAP comp]iunl (defined as CPAP use for less thin 4 hours per night on more
ihan 305t of nights). Efficacy of modofinil was principally evaluated by mens-
urement of sleep latency os assessed'by the Maintenince of Wakefulness Test
(MWT) and change in the patient’s overall disease status as measured by the
Clinical Global Impres';ion of Change {CGI-C) at week 12 or ax the final visil,
The modafinil-treated patients demonstrated a significant improvement in their
nb;luy to remuin aWwake as measured by the MWT at the study end point and
in their clinical condition as measured by the CGI-C compared with those
receiving placebo. The 200- and 400-mg daily doses produced similur clinical
efficacy in this study.

In the second multicenter, placcbo-controlled study, which was of 4 wecks®
duration, patients were randomized to receive either modafinil 400 mg daily or
placebo. Documentation of regular CPAP use (for at least 4 hours ench night
on 70% of nights) was fequired for all patients. Efficacy in reducing da)llmL
slecpiness was principally assessed By the' change from baseline on the ESS at
week 4 or the final visit. Patients who receiVed modnfinil demonstrated a sig-
nificani reduction in their ESS score from baseline {meun scores reduced by
4.6) compared with patiénls recciving placebo (mean scores reduced by 2). In
addition. the percentage of patients with normulized daytime sleepincss (ESS
score less than [0) was signiﬁcumly higher Tor the modafinil group than for
thase receiving plocebo (51 and 27%, respectively). Nighitime sleep as mica-
sured by polysomnography was not affected by modafinil adininistration in
1hesc 2-studies:

The manufocturer stales thm the long-term cfficucy (e.p.. longer than 12
weeks) of modafinil in OSAHS has nol been syslematically. evaluated in pla-
cebo-conirolled studies o date. However, a 12-month, nencomparative exten-
sion phase of the 12-week, placebo-controlled trial ip which putients received
modafintl 200, 300, or 400 mg daily demonstrated substantial reductions in
ESS scores comp'\rcd with bascline follnwmg 3,6,9,and 12 months of therapy.
When modafinil is used for extended penudt; [hl.. need for continued therapy
should be reassessed periodically.

m Shift Work Sleep Disorder = Modafinil is used in the symplomatic
treatment of SW5D to improve wakcefulness in adultsawith excessive sleepiness.
Criteria of the International Classification-of Sleep Disorders .(ICSD-1{)) for
chronic SWSD (which ure censistcnt with DSM-IV criteria for circadian
rhythm sleep disorder: shift work Iype) require a primary complaint of exces-
sive-sleepiness or insomhia that is lemporally assoeised with n work period
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Desvenlafaxine

ommends uvoiding eoncomilant alcohol consumption during desventafaxine
therapy.

m LElectroconvulsive Therapy  The risks and/or benefils of combined
use of eleciroconvulsive 1herapy and desvenlalaxine have not been evaluaied.

Description

Desvenlafaxine succinate, a selective serolonin- and norepinephrine-reup-
take inhibitor (SNRI), is an unndepressunt DesvenlafaXine is the pnm:lp:ll
active metabolite of venlafaxine and is pharmacologically refated to duloxetine,
anothcr SNRI.

The exact mechanism of antidepressant action of desvenlaloxine has not
been [ully elueidaied but appears 10 be associaled with the drug's potentiation
of serotonergic and noradrencrgic activily in the CNS. Like venlafaxine and
duloxeline, desvenlafaxine is a potent inhibitor of neuronal serotonin and nor-
epinephrine reuptake; however, inhibition of dopamine reuptake at concentra-
tions that inhibil serotonin and norepinephrine reuptuke appears unlikely in
most patients. The drug does not inhibit monoamine oxidase (MAQ) und has
nol demonstrated significant allinity for muscarinic chalinergic, H;-histami-
nergic, a-adrenergic, dopaminergic, y-aminobutyric acid (GABA), glulnmalc
and opiale receplors in vitro.

Desvenlafaxine is principally metabolized via conjugation by undine dis-
phosphoplucuronasyltransferase (UGT) ispenzymes and, to a lesser exient,
through oxidation (by the cytochrome P-450 [CYP] 3A4 isoenzyme). The drug
minimally inhibits the CYP2D6 isoenzyme and does nok inhibit the CYP A2,
1A60, 2C8, 2CY, or 2C19 isoenzymes. Desvenlafaxine is not ‘un inhibitor of
CYP3IA4, nor 1§ it an inducer of CYPIA4. The drup exhibits a low degree of
protein binding (30%) and hus a mean elimination half-life of approximately
11 hours. Approximalely 45% of a single oral dosc of desvenlafaxine s ¢lim-
inated unchanged in the urine at 72 hours, approximately 19% of the dose is
cxcreted as the glucuronide- metabolile, and less than 55 is excreted as the
oxidulive metabolile (N,O-didesmelhylvenlafaxine).

Advice to Patients

Risk of suicidality: imponance of patients, family, and caregivers being
alert 1o and immediately n.purl:ng emergence of suitidality, worsening de-
pression, or unusual changes in behavior, especially during the first few months
of therapy or during periods of dosape adjusiment. {See Warsening of Depres-
sion and Suicidality Risk under Wamings/Precaulions: Warnings, in Caulions.)
FDA recommends providing wrillen' patient information {medication gnide)
explaining risks of suicidality each time the drug is dmpcnsed Importance of
advising pulients about importance of reading the patient infonnation before
1aking desvenlufuxine and ench lime the prescription is refilled.

Imporance of informing paticnts of potential risk of serotonin syndrome
and newroleptic malignant syndrome (NMS)-like reactions, particularly with
concurrent us¢ ol desvenlafuxine and 5-HT, receptor agonists (also called trip-
lans). rramadol, tryptophan, uther serotanergic agents, or antipsychatic ugents,
Imponunce ol immediately contacting clinician il signs and symptoms of these
syndromes develop (e.g., resttessness, hallucinations, loss of coordination, fast
heart beal, incrensed body 1empemture, muscle stiffness, increased blood pres-
sure, diarrhew, ¢oma, nausea, vomiting. canfusion).

Imporance of advising patients not to concurrenlly take other products
conlaining desvenlafaxine or venlafuxine.

Importance ol instructing patients not to take desvenlafaxine with a mono-
amine oxidase (MAQ) inhibilor or within 14 days of stopping the drug, and o
allow 7 duys aller 'stopping desvenlafaxine before starling therapy with an
MAQ inhibitor.

Imporiance of advising patients 1hot they should have regulur monitoring
of hlood pressure while laking desvenlafaxine.

Importance of advising patients with raised intravcular pressure or thuse
risk of acute narrow-angle glaucoma {angle-closure gloucoma) that mydriasis
has been reporied with’desvenlafaxine and rhat they should be monitored.

Imporiance of advising paticnts, their families, and caregivers 10 observe
desvenlafaxine-ireated pulients for signs ol activation of maniafhypomania.

Imponiance of advising patiens thut elevations in 1olal cholesterol, LDL,
and 1riglycerides may occur and that measurement of lipid levels may be con-
sidered during therapy.

[mportance of advising patients to notify their clinician il they develop any
ullergic signs or symproms during therapy {e.g., rash, hives, swelling, difficulty
breathing).

Risk of cognitive and molor, impaimment; importance of exercising cuution
while operating hazardous machinery, including automobile driving, until pa-
tients are rensonably cerwin that desvenlafaxine therapy does nol adversely
alfect Wseir ubility 10 cngage in such aclivilies.

Impartance of avoiding alcohol during desvenlafaxine therapy.

Importunce of informing clinicians ol existing or-contemplated concomitant
therapy, including prescription and OTC drugs or herbal supplements, as well
s any concomitant illnesscs (e.g,, cardiovascular, cerebrovascular, or lipid me-
labolism disorders; glavcoma) or personal or family history of suicidality or
bipolar disorder. imponunce of advising patients about the risk of bleeding
associuled with concomilant use of desvenlafoxine with aspirin or other non-
steroidal anti-inlammutory agents, warfarin, or other drugs that affect coagu-
lation.

Importance of women informing cliniciuns if they are or plan to become
pregnant or plan to breast-feed.

Imporiance of udvising paticnts thar it usually takes several weeks of an-
tidepressant therapy before.they will slan to leel betier. Advise patients not (e
slap raking the drug if they do not feel the results Aght away.
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Importance of advising paticnts not te 510p taking desvenlafaxine withaul
first Lalking with their clinician, Imponance of patients being aware that dis-
continuance eflects' may occur when stopping the drug.

[mportance of informing patients (o swallow desvenlalaxine extended-re-
lease 1ables whole, und not 10 crush, cut, chew, or dissolve the lablets.

Imponance of informing patients that 1hey may notice an inert masrix tublet
passing in the stool or via colestomy, and that the active medication has already
been absorbed by the ume the patient sees die inen rnultrix 1ablet.

Imponance of informing patients of other important precautionary infor-
mation. (Sec Cautions.)

Overvlew® (see Users Guide). For additinnal infnrmation on this drug
until a more detailed monograph is developed and published, the manu-
facturer’s lubeling should be consulted. It is essential that the monufac-
furer's labeling be consulted [or more delniled Information on usual cau-
fions, precautions, contraindications, potential drug interactions,
laboratory test interferences, and acule toxicity.

Preparations

Excipienis in commercially available drug preparations may have clinically
important effecis in some individuals; consult specilic product labeling for details.

Desvenlafaxine Succinate

Oral

Tablet,
extended-
release, fllm-
coated

50 mg (ol desvenlalaxine) Pristlg®, Wyeth

100 mg (of desvenlafaxine)  Pristiq®, Wyeth

Foad 2ad Drug Adminzstrauon

tUse 15 net curnenily urcluded 0 the lubeling approved by the LIS
i Copyright, Janary 2000, Amerivan Sociery of Healthi-System Phamoses,-Inc,

Duloxetine Hydrochloride
B Duloxetine hydrochloride, a selective serolonin- and norepincphrine-reup-
lake inhibitor (SNRI), is an antidepressant and unxiolylic agent.

Uses

E Major Depressive Disorder  Duloxeline hydrochloride is used lor
the acule and muinienance tresmem of majar depressive disorder in adults.

Efficacy of duloxetine for the scate treatment of major depression has prin-
cipally been established hy 4 double-blind, placebo-contralled studics of 89
weeks' duration in outpatient settings in adults. Tn these studies, patients re-
ceiving duloxetine (40—120 mg daily) had greater improveinents in the 17-ilem
Hamilton depression rating scale (FLAMD-17) to1al score than did patients re-
ceiving placebo. No age-. ruce-, or pender-reluted differences in efficacy were
noted in these siudies.

Efficacy of duloxetine for the maintenance treatment of major depressive
disorder has been established in  randomized, placebo-controlled relapse pre-
vention study in which 533 odult outpaticnts who met, DSM-IV critcria for
major depressive disorder initially received duloxetine 60 mg once daily in a
12-week, open-label acule phise. Paliénts whia responded 1o treatiment during
the acute phase were then randomized to continue receiving duloxetine ut the
same dosage or 10 receive plucebo [6r 26 weeks in the continuation phase. The
duloxetine-ireated palients experienced a longer time 1o relapse of depression
compared with the placebo recipients. In addition, more pladebo recipienls
relapsed compared with patients receiving duloxetine (approximaiely 299 and
17%, respectively).

The manufacturcr states that if duloxetine is used for extended periods, the
necd for continucd therapy should be reassessed permdlcally

Antidepressani efficacy of duloxetine in hospital scliings has not been ud-
cquately studied 10 date,

For. further information on treatment of major deprc:.:.:vu disorder and con-
siderations in choosing the most appropriate untidepressamt for & panticular
patient, including considerations related ta patient oleranee, patient age, and
cardiovascular, sedative, und suicidal risk. see Censiderations in Choosing An-
tidepressanis under Uses: Major Depressive Disorder, in Fluoxetine Hydro-
chloride 28:16.04.20.

¥ Generalized Anxiety Disorder Duloxciine hydrachloride is used
for the acute management of peneralized anxicly disorder in adalts. Elficucy
of dulexetine for this indication has been estuablished by 3 placebo-controiled
trials of 9-10 weeks' duration in oulpatient settings in adults who met DSM-
IV crilerin for generalized anxiety. disorder. In these studies, patients receiving
duloxetine, (60-120 my duily} hud preater improvements in the Hamilton an-
xiety scule (HAM-A} total score and the Sheehan Disubility Scale (5DS) global
functional impairment score than did patiems receiving plucebo. No age- or
pender-relaled differences in efficacy were nolcd in these studies.

The manufaciurer states that the anxiolytic efficacy of dutoxetme lor long-
termn use (e, excceding 10 weeks) Tas not been established by contralled
studies to die. I duloxetine is uscd for extended periods, the need for contin-
ued therapy should be reassessed periodically.

B Neuropathic Pain  Duloxetine hydrochloride s used for the munage-
ment of neuropathic pain sssocialed with dinbelic periphenil neiropathy in

Exhibit D.6, page 1
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ndults. Efficacy of duloxeline [lor this indication hus been established by 2
conlrelled studies of 12 weeks’ duration in adults with type 1 or 2 diabeles
mellitus and a diagnosis of painful distul symmetrical sensorimotor pelyncu-
ropulhy for at least 6 menths. Patients were excluded from the swdies if they
met DSM-IV-TR criteria for major depressive disorder and dysihymia. In these
studies, 51% ol patients receiving duloxetine {60-12{ mg daily) and up 104 g
nfut.et.lmlnuphen daily (a5 needed) reported ol least a 30¢%5 sustained reduction
in pain-.compared with 316 of Ihose receiving placebo plus acelaminophen {as
needed). Some patients in the study experienced a-decrease in pain as early as
week: |, which persisied throughout the study.

® Fibromyalgia  Duloxetine hydrochioride is used for the management
of fbromyalgia in adulis; Efficacy of duloxetine for this indication has been
eslablished' by 2 randomized, double-blind; placebo-conirolled, fixed-dose
siudies in odults with o diagnosis of fibfomyalgia based on the Americin Col-
lege of Rheum.lloiogy (ACRY} criteria (i.e.. history of widespread pain for 3
months and pain present in 11 or more of the 18 specific tender point sites).
The first study was of 3 months® duration and corolled female patients onily
while the seeond study was of 6 months™ duration and enrolled both male and
female patients. Approximately 25% of Lhe patients had concurrent major de-
pressive disorder, Both of (hese studies .compared duloxetine &) mg once daily
or 120 mg daily (given in divided doses in study | and as a single daily dose
in study 2} with placebo. In addition, Study 2 compared duldsctine 20 mg daily
with placebo during the initial 3 months of the 6-month siudy; after 3 months,
the duloxetine dosage was litraled up to 60 mg once daily for the remainder ol
the study. In these studies. duloxetine therapy in dosages of 60 or 120 mg daijly
stgnifieantly improved the endpoint mcan pain scores from bascline and in-
ercased the number of patients who hid at least a 509 reduetion in pain score
compared with baseline. Although pain reduction was ohserved in patiens both
with and withour major dt.pru.s:ve disorder, 1he degree of pain reduction miry
be greater in pd[lEnH wilh major depressive disorder. Some patients experi-
enced a reduction in pain as early as week 1, which persisted throughout the
siady. Improvement also was noled on measures of function as well as on 1hé
Patient Global Impression of Improvement (PGT) scale. Neither study dem-
onstrated an additional therapeutic benefit of 120 mg daily compared with 60
mg duaily. and the higher dosage was associnled with more [requent adverse
cfleets and curly discontinuance of therapy.

The manufaclarer stases thal the efficacy of duloxeting for, long-1erm, usc
{i.e., excceding 3 months) hus not been eslablished by controlled studies 10
d.lle However, longer-tecm clficacy ol the drug has been dt.monslmled for up
to 6 mariths in exiension phases of 2 controlled studies (o date. The manufac-
tirer recommends that the deeision lo continuc therapy with the diug be based
on individual paiient response.

m Stress Urinary Incontinence  Duloxetine has becn used for the man-
agement of moderaie 10 severe sticss urinary ineontinence (SUD in women.
In a.number of placebo-eontrolled clinical trals invelving women with pre-
dominantly SUI receiving duloxeting or placebo for up to 12 weeks, duloxeline
was signilicanily betler than placebo in reducing the frequency of ineontinence
episodes {which were reduced by approximately 50% in paticnis recciving
duloxetine) and improving patiems’ quality of life (as assessed by Incontinenee
Qualiry of Life questionnaire scores). Therapy with the drug generally was well
tolerited in these studics, with nausea being the most commonly reponed ad-
verse cffect.

Data from one subsequent analysis suggest that the beneficial cffects of
dufoxetine in women with SUT are maintained forup 1o 30 months. In addition,
some duta suggest thil combining duloxetine and pelvic loor muscle fraining
exercises may be more cflective than either treatment along. The potential role
of duloxetine therapy relative lo other forms of treatment (including pelvie
Noor musele Lraining, management of fluid intake and ‘voiding, weighr loss,
devices, and surgery) remains to be established and requires additional study,
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B Administration  Duloxctine hydrochloride is administered orally
without regard 1o meals. Duloxeline hydrochloride delayed-release capsules
should be.swallowed whole and should #er be chewed or crushed, nor should
the contents be sprinkled on food or mixed with liquids,

m Dosage
duloxeline.

Patients receiving' duloxeting should be monilored for possible worsening
of depression, suieidality, or unusual changes in behavior, cspecially at the
heginning of therapy:or during:periods of dosage udjusiment..(Seec Worsening
of Depression and Suicidality: Risk under Wamings/Precauations: Warnings, in
Cautions.)

The manufacturer recommends thut an interval of ar least 2 weeks elapse
when switehing a patieni from @ manoamine oxidase (MAQ) inhibitor 1o du-
loxeline. Inaddition, an interval of at teast 5°days should clapse when switching
from duloxctine 1o an MAQ inhibitor.

Because withdrawal cffects may occur (see Withdrawal Effects under
Warnings/Preenutions: Other Warnings and Preeautions in Cautions), abrup
diseontinuance of duloxeting should be avoided. When duloxetine therapy is
disconlinued, dosage should be tapered gradually and the paticnt earelully mon-
itored to reduce the risk of withdruwal sympioms. If intolcrable symptoms
occur following dosage reduction or upon discontinuanee of treaiment, dulox-
etine therapy may be reinstituted at the previously prescribed dosage until such
symploms-ahate. Clinicians may resume dosage reductions at-that time but al
a more gradual rale,

Dosage-of duloxetine hydroehloride is expressed in terms of
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Major Depressive Disorder  For (he management of major depressive
disorder, the recommended initiat dosage of duloxeting in adults is 40 mg-daily
{given as 20 mg twice daily} 1o 60 mg daily {given cither as 60 mg once daily
or 30 ing twice daily}. In some patients, it may be desirable 10 iniliate therapy
with a dosage of 30 mg once daily given for | week, followed by an inereasc
1o 60 ing once dully Although duloxeline dosuages ut 120 mg daily have been
effective, there is no evidence thul dosuges exceeding 60 mg daily provide
additional therapeutic benefit. Safety of dosages cxeceding 120 mg daily has

nol been adcqualely evaluated,

While the optimum duration of duloxetine Ihernpy has nor been esmhhshed
it generally is. agreed thut.acule depressive episcdes require several months or
longer of sustained antidepressani therapy. Sysiemalic evaluation of duloxetine
has shown thal ils antidepressant efficacy is maintained For | periods of up to 26
weeks in patients receiving 60 mg daily. The manufacturer recommendsa
mainienance dosage of 60 mg once daily in adults. The m.\nuf’\clurer alsu
recommends that thie uselulness of duloxeline be reevaluatéd perlmllc.llly in
patienis receiving long-term therapy.

Generalized Anxiety Disorder  For the managemenl of generalized
anxiety disorder, the recommended initial adult dosape of duloxetineg is 60 mg
once daily. In some patients, it may be desirable (o initiate therapy with a
dosage of 30 mg once daily given for 1 week, followed by un increase 1o &)
mg once daily. Dosage may be increased in increments of 30 mg once daily
{up to o maximum-dosage of 120 mg once daily), However, no additional
bencfit has been dcmonslmtcd from duloxetine dosuges exceeding 63 mg once
daily,

Whiile the optimum duration ol duloxetine therapy has not been established,
it penerally is agreed that generalized, anxicty disorder is a chronic condition.
The manufacturer states that the efficacy of duloxetine for long-term use (i.e.,
exceeding 10 weeks) has not been csiablished by eonuolled siudics nnd that
the usefulness of the drug in paients receiving prolonged therapy should be
reevaluated periodically,

Neuropathic Pain  For the management of neuropathic-pain associated
wilh diabetic*peripheral neuropathy, the:recommended adulr dosage.of dulox-
etine is 60 mg once daily. Duloxetine dosapes ¢xceeding 60 mg daily do not
appeur to provide substantially greater therapeutic benefit and clearly are less
well tolerated. For patients for-whom tolerability is a concemn, a lower initial
dosage may be considered. Because progression of diabetic peripher).neurop-
athy 1s highly variable and management of pain is empirical, cfficucy of the
drug must be assessed individually. The manulacturer states that the clficaey
of duloxetine for long-lerm use (i.e., exceeding 12 wecks) has not been estab-
lished by conlrolled studies.

‘Fibromyalgia  Forthe managemem of fibromyalgia, the recommended
adull dosage of duloxeline is 60 mg once daily. The manufacturer slates’ thut
treatment should be initiated at 30 mg once daily for one-weck to allow palients
1o adjusl 1o ‘the drug before increasing the dosagc 10-60 mg once daily; Some
putients may respond to the initial dosage of'30 mg once daily. Duloxetine
dosagey Lxuccdmg 60 my daily do noi appeur Lo provide greater therapeutic
benefit,'even in patients nol responding to a dosage of 60-mg daily, dand are
associated with 4 higher lnc1denu: of adverse effects,

Fibromyalgia is rcwl,mzcd as’a chroni¢ condition. The manufacturer siates
lhat efhcacy of duloxetine in the management of libromyalgia has been dem-
onstraicd in plucebo-controlled studies lasting up (o 3 months, and that the
efficacy of the drug for Jonger-1erm use (i.e., execeding 3 months)has not been
established in controlled studies. However, cfﬁcacy ol the drug has been dem-
onslrated for up to 6 monihs in extension phases of 2 controlled sludies. The
manufaclurer recommends- that ‘(he deeision’lo continue therapy with the drug
be bascd on individual patient response,

Stress Urinary Incontinence Alihough the optimum dosage and du-
ration of duloxeline therapy for 1he treatriiént of stress urinary incontinencet
in women remain‘io be edtablished, the most commionly used dosage incon-
trolled Irials has been 80 mg daily, usually given as 40 mg twice daily «losuge
range: 20-120 mg daily). Some paticiits may henefic (i.e., reduced risk ol nau-
sea and dizziness) Trom mnmlmg therapy' with a dirloxctine dosage of 20 mp
twice daily for 2 weeks beforé i mcrc.ns:n& 10 the usual dosnge of 40 mg wicc
daily. I[I"adverse effects are’ bothersdme’ during the 'first ew' wecks of Iherdpy
al the usual dosage, the dosage may be reduced lo 20 mg lwice daily. The
safety of higher dosagl,s {i.c..'120 mg daily), which have bécn used in a limited
number of woinen with more stverc cases of siress urinnry mconunencc re-
quires additionalstudy.

u Specml Populalions _ Although there are no- specific dosage recom-
mendalions [or geriatric patients, cxtra caution is recommended when.the.du-
loxetine dosage is increased in elderly, patients.

Although the manufaesurer makes ne speeilic dosape recommendation for
sinoking patienis, some clinicians:recommend.a slightly increased duloxetine
dosage (by about 1565) in patienis who smoke. (See Brug lnleractions: Smok-
ing.) .

In patients with mild to moderate renal lmpmrmcm {creatinine clearance
30-80 mL/minute},.a-lower inirial dosage and .gradual increase in dosage may
be, considered. The manulacturer recommends that dutexeline nor be admin-
istered 1o patienls with cnd-slage renal discase {requiring: dialysis), severe renal
impairment {ereatinine clearance less thun 30 mL/minute), or any hepasic in-
sufficiency, (Sce Speeific Populalions under Cautions: Warmnings/Precautions.)

Treatment of Pregnant Women during the Third Trimester
Becuuse some neonates ¢xposed (o duloxetine and other selective serotonin-
and norepinephrine-reuptake inhibiters (SNRIs) or selective serolonin-reuplake
inhibilors lale in the third trimesier of pregnancy have developed severe com-
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plications, consideralion may be given to cautiously tapering duloxeline ther-
apy in the third trimester prior (o delivery if the drug is adminisiered during
pregnancy. (See:Pregnancy under Wamings/Precautions: Specific Populations,
in Cautions.}

Cautions

m Contraindications  Concurrentorrecent (i.e., within 2 wecks) therapy
with a monoamine oxidase (MAQY) inhibitor. (Sce Drug Interactions: Mono-
amine Oxidase Inhibilors.)

Uncontrolled angle-closure gliucoma.

Known hypersensitivily to duloxetine or any ingredient in the formulation.

B Warnings/Precautions Warnings  Wursening of Depression and
Suicidality Risk. Worsening of depression and/or the emergence of suicidal
tdeation and behavior (suicidality) or unusual chanpes in behavior may occur
in hoth adult and pediatric (see Pediatric Use under Cautions: Specific Popu-
lations) patients with major depressive disorder or ather psychiatric disorders,
whether or not they are 1aking antidepressants. This risk may persist until clin-
tcally imiportant remission occurs. Suicide is a known risk of depression and
certain other psychialrie disorders, and these disorders themselves are the
strongest prediciors of suicide, However, there has been a long-standing con-
cern that antidepressants may have o role in inducing worsening of depression
and the emergence of suicidality in certam patients during the early phases of
treatment. Pooled analyses of shon-term, placebo-controlled studies of ami-
depressants (i.e., selective serolonin-reuptake inhibitors and other antidepres-
sunts) have shown an increased risk of suicidality in children, adolcscents, and
young adulis (18-24 years of age) with major depressive disorder and other
psychiatric disorders. An increpsed suicidality sk was not demonstrated with
antidepressants compared with placebo in adults older than 24 years of nge and
a reduced risk was observed in adulis 65 years of age or okler,

The US Food and Drug Administration (FDA) recoinmends that all patienis
being trealed with antidepressants for any indieation be approprialely moni-
tored and closely observed for clinical waorsening, suicidality, ond wnusual
ehanges in behavior, particulurly during initiation of therapy (i.c.. the first few
months) and during periods of dosage adjustments. Familics and caregivers ol
patients being treated with antidepressants for major depressive disorder or
other indications. both psyehialric and nonpsychialrie, also should be advised
to monitor. patients on a daily basis for the emergence ol agitation, irmitability,
or unusugl changes in behavior as well as the emergenee of suicidulity, and to
report such symploms immediately 1o a health-care provider.

Although a cuusal relationship between the emergence of sympioms such
as nnxicly, agilalion, panic altacks, insomnia, irrttabilily, hostility, agpressive-
ness, impulsivity, akathisia, hypomania, andfor mania and either the worsening
ol depression and/or the emergence of suicidal impulses has notl been estab-
lished, 1here is concern that such symploms may represent precursors 10 emerg-
ing suicidality. Consequently, consideration should be given to changing the
therapeutic regimen or discontinuing therapy in patients whose depression is
persistently worse or in patients expeniencing emergent suicidulity or symploms
that might be precursors to worsening depression or suicidality, particularly if
such manifesiations are severe, abrupt in onset,.or were nol pant of the patient’s
presenting symptoms. FDA also recommends that the drugs be prescribed in
the smallest quanlity consistent with good patient management, in order to
reduce 1he risk of overdosage.

Other Warnings and Precautions  Hepotic Effects.  Hepatic failure,
sometimes fatal, has been reporied in duloxetine-treated patients. The cases
presented as hepatitis accompanied by abdominal pain, hepatomegaly, and
markedly elevated serum transaminase concentralions (mere than 20 times the
upper limit of normal) with or without jaundice, reflecling o mixed or hepa-
tocellular patlern of hepatic injury. Duloxetine should be discontinued in any
patient who develops jaundice or other evidence of clinically importunt hepatic
dysfunction; therapy should not be resumed unless another cause for the hepatic
dysfunction can be established.

Cases of cholestatic joundice with minimal elevation of serum transami-
nase concentralions also have been reported. Postmarkeling reports indicate
thot elevated serum tronsaminase, bilirubin, and alkaline phosphatase concen-
trations have occurred in duloxXetine-ireated patients.with chronic hepatic dis-
euse or cirhosis.

Duloxetine has been shown 1o increasc the risk of serum transaminase el-
evations in clinical trals; such elevations resulied in discontinuance of the drug
in 0.3% ol pauents. The median time to delection of the transaminase elevalion
was about 2 months, In placebo-controlled trials, elevations in serum ALT
conccnirations to more than 3 times the upper limit of normal oceurred in 1.1%
of the duloxeline-treated patients compured with 0.2 of those receiving pla-
ccbo. There was evidence of o dose-response relationship for ALT (SGPT) and
AST (SGOT) elevations of more than 3 times the upper limit of normal and
more than 5 times the upper limit of nommal, respectively.

Because of ihe possibility that duloxetine and aleohol may interact lo cause
hepatic injury or that duloxetine may aggravaile preexisting hepatic disease,
duloxetine should not ordinarily be prescribed to patients with a history of
cxcessive alcohol consumption or evidence of chronic hepatic disease. Patients
and ctinicians should be aware of the signs and symptoms of hepatic injury
(e.g., prurtus, dark urine, jaundice, right upper quadran! tenderness, unex-
plained fu-like symptoms). und clinicians should promptly invesligate such
manifestations in patients receiving the drug.

Orthoslalic Hypotension and Syncnpe.  Orthostutic hypoténsion and syncope
reporicd with therapeutic dosapes; although these effects 1end (o occur within
the first week of therupy, they muy occur ol ary time during-therapy; particu-
larly following increases in dosage. Risk of decreased blood pressure' may be
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grealer in patients concomilantty receiving other drugs that preduce orthostatic
hypotension (such as antthypenensive agents); in patiems receiving potent in-
hibitors of <he cytochrome P-450 (CYP) A2 isoenzyine (see Drug Interactions:
Drugs Affecting Hepatic Microsomal Enzymes); or in those receiving dulox-
etine dosupes exceeding 60 my daily. Disconlinuance of the drug should be
considered in palients experiencing symptomatic orthostatic hypolension and/
or syncope during duloxeline therapy.

Serotenin Syndrome. Potentially life-threalening serotonin syndrome re-
poried with seleciive scrotonin- and norepinephrine-reuptake inhibitors
(SNRIs), including duloxeline, or seleclive serotonin-reuptake inhibitors
(SSRls}, particularly with coneurrent administration of other serolonergic drugs
{e.g.. serotonin [5-hydroxytrypiamine; 5-HT] type ] recepior agonists [“irip-
tans”]) or drugs that impair serotonin metabolism (e.g.. monoaruine nxidase
[MAO]} inhibitors). Symptoms of serotonin syndrome may include mental
staws changes (e.g., agitalion, hallucinations, coma), aulonomic instability
(e.g., tachycardia, labile blood pressure, hyperthermia), neuromuscular aber-
ralions (c.g.. hyperreflexii, incoordinution), and/for Gl symptoms (e.g., nausea,
vomiting, diarrhea).

Concurrenl therapy with MAQ inhibitors used for treatment of depression
is confraindicated. (See Drug Inleractions: Monoamine Oxidase Inhibitors.)

If concurrent therapy widh duloxctine and a 5-HT, receptor agonist is clin-
ically warranted, the paticnt should be observed carefully, panicularty during
initimion of therapy, when dosage is increased, or when anoiber serotonergic
apent is initiated.

Concomitant use of duloxetine and serotonin precursors (e.g., tryptophan)
is not recommended,

Abnormul Bleeding,, SSRIs and SNR1s, including dulexetine, may increase
the risk of bleeding events. Concurrent administration of aspirin, nonsteroidal
anti-inflammatory agents, warfarin, and other anticoagulants may adld to his
risk. Cuse reports and epidemialogic sludies have demonstrated an association
belween the use of drugs that interfere wilh serotonin reuplske and the occur-
rence ol Gl bleeding. Blecding events related to SSRI and SNRI use have
ranged from ecchymoses, hematomas. epistaxis, and petechiac 1o life-threat-
ening hemorrhages. The manufacturer recommends 1hat patients be advised of
the risk of bleeding associated with the concomitant use ol duloxetine and
aspirin or other nonsteroidal anti-inflammatory agents, warfarin, or other drugs
that affect cospulation. (Sce Drug luteractions: Prugs Affecting Hemostasis.)

Wlihdrowal Effects,  Because withdrawal effects {c.g.. dysphoric 1inoad, ir-
ritabtlity, agitation. nauseafvomiting, dizziness, sensory disturbances, anxiety,
confusion, headuche, lethargy, emolional labilily, insomnia, nightmares, hy-
pomania, tinmitus, seizures) may oceur, abrupt discontinuance of duloxetine
should be avoided. (See Dosage and Administeation: Dosage,)

If intolerable symploms occur following dosage reduction or diseontinu-
ance. reinstitule previously prescribed dosage until symploms abate, then re-
sume more gradual dosage reductions,

Actlvatiop of Manfa/Hypamunda.  Activation of mania and hypnmania has
occurred in patients with major depressive disorder receiving duloxetine. Use
with cawion in patients with a history of mania.

Sclzures.. The risk of seizures associated with duloxcline use has not been
systematically evaluated, bul seizares have been reporled in paticats receiving
the drug; therefore, use with caution in patients wilh a hislory of seizures.

Bloud Pressure.  May increase blood pressure. Monilor blood pressure prior
t0 and periodically during duloxetine therapy.

Clinically Important Drug Intcractions. Because both CYPIAZ and
CYP2Dé arc responsible for duloxeline metabolism, the potentiul exists for
clinically important drug interactions when duloxetine i1s concurrently admin-
istered with CYPIAZ inhibitors, CYP2D6 inhibitors, and CYP2D6 substrales.

Concurrent therapy with MAO inhibitors used for treatment of depression
is contraindicated, (See Serotenin Syndrome under Warnings/Precautions:
Other Warnings and Precautions, in Cautions and also see Drug Intcractions:
Monoamine Oxidase Inhibitors.)

Because of the possibility that duloxeline and alcohol may interact o cause
hepulic injury, duloxetine should not ordinarily be prescribed 10 patients with
a history of excessive alcohol consumption or evidence of chronic hepatic
diseuse. (See Hepatic Effecis under Wamings/Precautions: Other Warnings and
Precautions, in Cautions and also sec Drug Interaclions: Alcohol.)

Potential pharmacologic ineraetion when duloxetine is given with or sub-
stituted for other centrally acting drugs, including those with a similar mech-
anism of action; CNS-active drugs should be used with caation in patients
receiving duloxetine.

Hyponatremiw/Syndrome of Inappropriaie Antidiuretic Hormone Sceretlon.
Trealment with SSRIs and SNRis, -including duloxetine, may result in hypo-
natremia. In many cases, hyponatremia appears 10 he due 10 the syndrome of
innppropriate antidiuretic kormone secrefion ¢SIADH). Cuscs wilh. serum so-
dium concentrations Jower than 110 mmol/L have been reported und hypona-
tremia appeared reversible when duloxetine was discontinued, Geriatric indi-
viduals und palients receiving diuretics or who are otherwise volume depleted
mny be ar greater risk of developing hyponawremia. Signs and symptoms of
hyponatremia include headache, difficully concentraling, memory impaisment,
confusion, weakness, and unsteadiness, which may lead to falls; more severc
and/or acute cases have been assoctated with hallucinations, syncope, seizures,
coma, respirutory arrest, and death. Initime appropriale medical intervention
und consider drug discontinuance in patienis-with symplomulic hyponatremia,

Concomitent Tilnesses, Experience wilh duloxerine in patients. with con-
comitant diseases is limited. (See Hepatic Impairment and see Renal- Impair-
ment under Wamings/Precautions: Specific Populalions, in Caulions.)
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Because alierations in gastric molility may affect the stabilily of the enteric
conling of the pellets eontained in duloxetine capsules, the drug should be used
with caution in patients with conditions that may slow gastric emptying (e.g.,
in some patients with diabetes mellitus).

Dlexetine has not been sysiematically. evaluated in paticnls with a recent
history of myocardial infarclion or unsiable coronary artery disease; such pa-
lients were generally excluded from clinical siudies, The manufacturer states
that duloxeline use wus not associated with the deyelopment. of clinically im-
portant ECG abnormalities in controlied clinical studies of up to 13 weeks’
dugalion.

Duloxeline worsens plycemic control jn some panems with dinbetes. In the
| 2-week acute treawment phase of 3 clinical studies in patients with diabetic
peripheral neuropathy, small increases in fasting blood glucuqe were observed
in the duloxctine-treated palients compared with (hose receiving placebo. In
the extension phase of these studies, which lasted up to 52 weeks, fasting blood
glucose increased by 12 mgfdL. in the duloxctine- trénled patients and decreased
by 11.5 mg/dL in Lhe routine care group, increases in glycosylated hemoglobin
(hemoplobin A,.) were observed'in-both proups of patients although the av-
erage increase was 0.3% grealer in (he duloxetine-trented patients compared
with those receiving routine care.

Controlled Narrow-Angle Glaochma. Fos‘;lble increased risk of mydriasis;
use with caulion in pnllenls with controlled nurrow angle glnuconn Contra-
indicated in patients with such glaucoma that i¢ not controlléd.

Urinary Hesitation and Retention. Duloxetine beloags to a clz‘u.a‘uf drugs
known 1o affect urethral resistance. If symptoms of urinary hesition devclop
during therapy, consider possibility that they may be drug-related. (See Uses
Stress Urinary Incontinenee.)

Cases of urinary retention hiwe bicen reponed during postmarketing éXpe-
rience; in some of these cases, hospitalization and/or eatheterization has been
neécessufy,

Specific Populatwns Pregnancy,  Category C. (Sce Users Guide.)

Sorme nédnates exposed Lo selective serotonin- and norepmephrlne reuptake
inhibitors (SNRIs) or selective serotonin-reuptake inhibitors late in the third
trimeéster of pregnancy have developed complications that have sometimes been
severe and required prolonged hospnalazunnn respiratory supporl enteral nu-
teition, and othér forms of supportivé care'in special-care nurseries. Such com-
pliculions can arise immiédiately upon delivery and u-uluﬂy’ last severni days or
up to"2—4 weeks, Cliicul findings reported to date in theé- ‘néorinies have in-
cluded respiratory distress, cyanosis, apnea, seizures, femperalure’Instability or
fever, feeding difficulty, dehydrauun excessive weight loss, vomiting, hypo-
glycemia, hypotonia, hyperreflexia, tremor, jitleriness, .irritability, letharpy, re-
duced or lack of reaclion to pain stimuli, and constanl crying. These clinical
fealures appear to be consistent with cither a direct toxic effect of the SNRI or
seleclive 5er0|0nm-reup1ake inhibiror or, possibly, a dmg withdrawal syn-
drome. It should be nioted that, in some cases, the clinical picture was consistent
with serolonin syndrome (see Drug Interactions: Drugs Associaicd with Sero-
tonin Syndrome, in Fluoxetine Hydrochloride 28:16.04.200, When treating a
pregnant woman with duloxetine during the third trimester.of pregnancy, the
cimician should carcfully cousider the potential risks and benefits of such ther-
apy. Cousidcralion may be ‘given to cautiously tapering duloxetine therapy in
the third trimester prior to delivery if the drug is administered during preg:
nancy, (See Trealment of Pregnant Women during the Third Trimester under
Dosage and Administration: Special Populations.)

Lucttioo.  Duloxetine is distributed into human milk. At steady state,
concenlralions in breast milk are approximaltely one-fourth the maternal plasma
concentrations. Beeduse 'the shféty of duloxetine in infants is not known, use
in nursing women is not.recommended. However, if the clinician detcrmines
thal the potential benefits-of-duloxetive therapy for the mother ourweigh Lhe
potcntial risks to the infant, desage adjusiment s not required since laclation
does not affect pharmacokinetics,

Pediairic Use.  Safety and efficoey of duloxeline in children younger titan
18 years of age have. nol been established.

EDA wams thul a greater risk of suicidal thinking or behavior (suicidality)
occurred during first few months of antidepressant ireaiment (4%) compared
wilh placebo (2%) iu children and adolescenis with major depressive disorder,
obsessive-compulsive disorder {OCD), or ather psychintric disorders based on
pooled analyses of 24 short-term, -placebe-controlled trals of 9 antidepressant
drugs (selective serolonin-reuplake inhibitors [SSRIs] and other antidepres-
sanis). However, a more recent meta-analysis of 27 placebo-controlled tnals
of 9 antidepressants (SSRIs and others) in patients younger than 1% years of
nge with mujor depressive disorder, OCD, or non-OCID} anxiely disorders sug-
gests Lhat the benefits of antidepressant therapy in treating these conditions
may outweigh the risks of suicidal behavier or suicidal ideation. No suicides
occurred in these pediatric trials.

‘Carefully consider these findings when assessing potential benefits and risks
of duloxetine in a'child or adolescent for any clinical use. (See Worsening of
Depression and Suicidality Risk under Wamings/Precautions: Warnings, in
Cautions.}

Gerialric Use,  Approximately 5.9, 33, and 7.9% of patients swudied in
clinical trials of duloxeline for major depressive disorder, diabetic peripheral
neuropathy, and libromyalgia, respeelively, were 65 years of age or older. The
generalized auxiety disorder clinical irinks did not include sufficient uumbers
of patients 65 years of age or older to determine whether they respond differ-
ently than younger adults. Althouph no overall differences in effieacy or safety
were observed belween gerintric and younger patients-in the major depressive
disorder, diabetie peripheral neuropathie pam, and fibromyatgia clinical trials
and other clinical experience has nol revealed nny evidence of age-related dif-
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ferences, the possibilily thal some older patients may exhibil increased sensi-
tivity to the*drug cannol be ruled out.

Clinically important hyponairemin has been reported-in, geriatric patients,
who may be al greater risk for this adverse effect. (Sec Ilyponﬂlremm,t'Syn-
drome of Inuppropnﬂtc Anfidiuretic Flormone Secretion inder Warnings/Pre-
cautions: Other Wa.rrungs and Precautions, in Cautions,)

In pooled datn analyses, a rediced risk of suicidality was observed in aduils
65 years of age or older with antidepressant therapy compared ‘with placebo.
(See: Worsening' of Depression and Suicidality Risk undér Warnings/Precau-
tions: Other Wamings and Precaulions; in Cautions:)

Hepalic Tmpairment.  Substantially increased exposure to duloxetine; use
is not recommended in patiems with hepatic insufficiency or with substantial
alcohol use. (See Hepatie Effects under Wamnings/Precautions: Other Wamnings
and Precautions, in Caulions.)

Renol Impalrment.  Increased plasmu concentrations ol dulexctine and 115
metabolites; use is not recommended in patients with end-stage renal disease
{requiring dialysis) or. severe rennl impairment {creatinine clearance less than
30 ml/minute).

Popuhuon pharmacokinetie analyses suggest thal mild 10 maderate renal
lmp.nrrnem has no clinicalty important effect on duloxetine apparen clearance.

B Common Adverse Effecls  Adverse effecis nporlcd in 5% or more
of patients with ma_]or depresswe disorder receiving duloxctine and at an in-
cidence at least twice (hat’ rcporlcd with placebo include nausea, dry mouth,
conslipation, decredsed .Jppellle, fatigue, somnolencc, and increased sweiling.

Adverse effects reported in 5% or more of patients with generalized anxiety
disorder receiving duloxétine and at an-incideénce al least lwice that reported
with placebo include nausea, fatigue; dry’ mouth, somnolence, eonstipation,
insomnia, decreased appetile, voriting, hyperhidrosis, decreased libido, de-
layed ejaculation, and erectile dysfunction.

Adverse effects reporied in 5% or more of patients, with diabetic peripheral
neuropathy receiving duloxeline and at an incidence at least twice that reporied
with p]acebo include nausea, somnolence, dizziness. dry mouth, constipation,
hyperhidrosis, decréased appel:te ad asthenia.

Adverse effects reported in 5% or 1ore of patienits with fibromyalgia re-
ceiving duloxetine and at an incidence a1 least twice thut reported with placebo
include nausea, dry mouih, consiipation, decreased appetite, somnolence, api-

lution, and hyperhidrosis.
I

Drug Interactions,

m Drugs Metabolized by Hepntlc Mlcrusomal Enzymes ' Sub-
strales of cylochrome P-450 (CYP) 2D6 i isoenzyme (e.g.. tricyclic dnudepres-
sants [TCAs; amitriptyfine, desipramine, imipramine, norriptylinc], phenothi-
azines, class IC  amtinrrhythmics [flecainide, propafenone]):  potential
pharmucokmeuc (mcrcascd AUC of the qubs{m(c) 1nter.u.uqns Use with cau-
tion. Consider monitoring 'plasma TCA concentrations and reducing the TCA
dosage if a TCA is administered concumently with duloxetine.

-Substrates 6f CYP1A2, CYP3A, CYP2CY, or CYP2C19 isoenzymes: clin-
icaily important pharmacokinetic interaction generally is considered unlikely.

m Drugs Affecting Hepatic Microsomal Enzymes  Poient inhibi-
lors of CYP1A2 (e.p., luvoxamine, some quinolone anti-infective agents [e.g..
ciprofloxacin, enoxacin]): potential pharmacokinetic {increased plasma dulox-
etine concentrations) interaction, Avoid eoncomitanl nse,

Polent inhihitors of CYP2DG6 (e B tluaxetine, paroxetine, quinidine) iso-

erizymes; potential pharmacokinetic interaction (increased plasmia duloxetine
concenuallons)
" Concomlln.nl ndmlnhlmlmn of dnloxelme arid “fluvoxamine, a polent
CYP1A2 mhlbuor, in poor CYP2D6 melabullzus resulled in a sixfold inerease
in duloxetine area undér the plasma cohcentration-time curve (AUC) and peak
plasnia eoncenirations,

B Drugs Affecting Hemosiasis  Altered anticoagulant effects, includ-
iug increased bleeding, have been reporled when selectjve serotonin- -reuplake
inhibitors (SSRIs} or selective serotonin-"and norepinephrine-reupiake inhibi-
tors {SNRIs), including duloxehne. were concurrently adminisiered with war-
farin or other anticoagulants.'The manufaciurer recommends carefully moni-
toring patients receiving warfarin durifg initiation and discontinuance ‘of
duloxeline therapy.

Polential' pharmacologic {increased risk of bleeding) inleraction with as-
pirin or other nonsteroidal anti-inflammaltory apents; use with eaution.
m Drugs that Affect Gastric Acidity  Theorctical risk of altered du-
loxetine bivavailability if administered with drugs (hat increase gastic pH.
However, no clinically important effect was demonstrated when duloxeline was
gdministered with aluminum- and magneslum cou[ammg anlacids or fanori-
dine.

W hetherthe concomitant administration of prolon-pump inhibitors affects
dujoxetine absorplion is eurrently unknown.
B Alcohol  Potentinl pharmacologic (increased risk of hepatotoxicity) in-
teraction; avoid concomitant’usc in patients with substantial alcohol use. (See
Hepatie Effects under Wamnings/Precautions: Other Wamings and Precautions,
in Cautions.}

Dulexetine has not been shown to potentiaie the impairment of mentat and
motor skills coused by alcohol.
u Antlhyper!enslve Agenls Porential pharmacologic {increascd risk of
hypolension and syncope) interaction.
W Benzodiazepines = Lorazepam does uot appear to affeet the pharma-
cokinetics of duloxetine.

Temazepam does nol appear [o affect the pharmacokinetics of duloxetine.
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Duloxetine

m CNS-active Drugs - Potential pharmacologic interaction when given
with or substituled lor other centrally acting drugs, including those with a
similar mechanism of action; use with coution.

® 5-HT, Receptor Agonists (“Triptans™) Pharmacologic interac-
lion (potentially life- lhrenlemng serolonin syndrome) if used concurrently with
5-HT, reeeptor agonists (e.g., almotriptan, elempmn frovalriptan, narnmplﬂ.n
rizalciptan, sumatriplan, zolmitriplan). If concomitamt use is clmlcully war-
ranted, the patient should be observed carefully, pariicularly during Lreatment
iniliation, when dosage is increased, or when another serotonergic agent is
initiated. (See Serotonin Syndrome under Warnings/Precautions: Other Warmn-
ings and Precausions, in Cautions.)

® Monoamine Oxidase {(MAQO) Inhibitors  Pharmacologic interac-
lien (potentially faal serotonin syndrome}); concomitanl use is contraindicated.
The manulacturer recommends that at least 2 weeks should elapse between
discontinuance of an MAQ inhibitor and initiation of duloxetine and thar at
least 5 days elapse between discontinuance of duloxetine therapy and initiation
of MAO inhibilor therapy. {See Serotonin Syndrome under Wamingsf
Precautions:Other Warnings and Precautions, in Cautions,)

| Selective Serotonin-reuptake Inhibitors and Selective Sero-
tonin- and Norepinephrine-reuptake Inhibitors  Potential pharma-
cologic interaction (potentially life-threalening serotonin syndrome); concur-
rent administration not recommcnded. (See Serolonin Syndrome under
Wamings/Prccautions;Othcr Warmnings and Precawtions, in Cautions.)

Concomilam admirisiration of duloxetine and [luvoxamine, a4 potent
CYPLAZ.inhibitor, in poor CYP2D6 metabolizers resulicd in a six-fold increase
in duloxeline AUCs-and peak plasma concentrations.

8 Serotonergic Drugs  Polential pharmacologic interaction {potentially
life-threalening serotonin syndrome) with drugs aflecting seroionergic neuro-
transmission, including linczolid (an anti-infective agent that is o nonselective,
reversible MAO inhibilor), lithinm, 1ramadol, and St, John's worl (Hypericum
perforgium); use with caution. Concurrent administration of serotonin precur-
sors (such as tryptophan) is not recommended. (Sce Serotonin Syndrome under
Wamings/Precautions: Other Wamings und Precautions, in Cautions.)

M Smoking Potential pharmacokinelic interaclion {reduced duloxetine
bioavailabilily and ptasma concenirations). The manufacturer states that routine
dosage adjustment is no1 necessary. However, some clinicians recommend a
small increase in duloxeline.dosage {about 15%) in patients who smoke.

® Theophylline  Although small increases (averaging from 7-20%) in
theophyiline AUCs have been reported during concurrent administration of
theophylline and dilloXetine, eombined use of thesc drugs reportedly hos been
well tolerated and routine thegphylline dowge adjustment does not appear o
be necessary during concomilarit administcation.

® Thioridazine Polential pharmacokinetic {increased plasma thiorida-
zine concéntrations) interaction with resulting increased risk of serious ven-
tricular arrhythmias and sudden- death; concomitant use is not recommended
by manufacturer of duloxetine.

Description

Duloxeline hydrochloride; a selective serotonin- and norepinephrine-reup-
take inhibitor (SNRI), is an .mudcpre'isunl and anxiolytic ngent, The drug also
has demonstrated .Jnalgu.lc activity in animal models of chronic and per5|slenl
pain and in clinical irials evaluating the clrug s aciivily in condilions associated
with chronic pain {c.g., neuropathic pain, (ibromyalgin). Duloxetine hydro-
chloride is pharmacologically related (o venlafaxine hydrochloride and des-
venlafuxine succinate,

The exact mechanisms of Lhe antidepressanl, anxiolylic, and ceolral pain
inhibitery actions of duloxeline have not been fully elucidated, but appear 1o
be associated with the drug's polentiation of serotonergic and noradrenergic
activity in the CNS, Like venlufaxine and desvenlafaxine, duloxeline is a potent
inhibilor of neuronal serotonin and norepinephrine reuplake and a less polent
inhibitor of dopamine reuptake. Duloxetine does not inhibit moncamine
oxidase {MAQ) and has not demonsiraed significant affinily for dopamincrgic,
adrenergic, cholinergic, y-aminobutyric acid (GABA), glulamate, histami-
nergic, and opiate receplors in vitro.

Alihough the precise mechanism of action of duloxetine in siress urinary
incontinence is unknown, it is thought-to be related 1o polentiation of serotonin
and norepinephrine aclivity in the sacral spinal cord, which increases urethral
closure forces and thereby reduces involuniary urine loss.

‘Duloxetine is extensively metabolized in the liver, principally vin oXidation
by the cylochrome P-450 (CYP) 2D6 nnd 1A2 isoenzymes. Duloxetine is a
moderate inhibitor of CYP2D6 and a somewhal weak inhibitor of CYPIAZ,
The drug is not ar inhibitor of CYP2C9, CYP2CI19, or CYP3A, nor is it an
inducer of CYPIAL or CYP3A.

Advice to Patients

Risk of suicidality; importiuce of palients, family, and caregivers being
alert to and immedinlely reporting emergenee of suicidality, worsening de-
pression, or unusual changes in behavior, especially during the firsl few months
of therapy or during periods of dosage adjusiment. FDA recommends providing
wrilten palient infermation (medicalion puide) cxpluining risks of suicidality
each lime the dreg is dispensed.
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Importance of prumpt]y reporling any manifestations-of liver dysfunclion
{e.g., prurilus, dark urine, jaundice, right upper quadrant lendemess, unex-
plained fAu-like symploms) to clinician.

Imporance of informing patient of risk of severe liver injury associated
with coneomitant use ‘of dufoxetine and heavy alcohol ininke. (See Hepatic
Effecls under Wamings/Precautions: Other Warnings and Precautions and also
see Drug Interaclions: Alcohol.)

Risk of psychomotor impairment; imporance of exercising caution while
operating hazardous machinery, including aulomobile driving, until patient
gains experience with the drug’s effects.

Imponance of advising parients of risk of orthostatic hypotension and syn-
cope, particularly during initial therapy and subsequent dosage escalation and
during concomitant therapy with drugs that may potentiale the orthoslasic effect
of duloxetine.

Imponance of informing patients of risk of serotonin syndrome witlh con-
current use ol duloxetine and 5-HT, recepior agonists (also called triptans),
ramadol, or other serolonergic agents. Importance of seeking immediate med-
ical suention if symptoms of scrotonin syndrome develop.

Importance of taking medication exactly as prescribed by the clinician.
Imporance of informing patients that 1he delayed-release capsules should be
swallowed whole and should not be chewed or crushed, nor should (he capsule
contents be sprinkled on food or mixed wilh liquids.

Importance of continuing duloxetine therapy even il a response is not ev-
ident within 14 weeks, unless directed otherwise.

Imporiance of women informing clinicians if they are or plan 10 becortie
pregnant or plan fo breast-feed.

Imponance of informing clinicians of existipg or contemplated concomitant
therapy, inciuding prescription and OTC drugs, as well as any concomitant
illnesses {e.g., bipolar disorder, liver disease) or nmily history of suicidaliLy
or bipolar disorder. Risk of bleeding associmed with concomilant vse of du-
loxerine with aspirin or other nonsteroidal anti-inflammacory agents, wartarin,
or other drugs that affect cuagul.mun

Imponance of informing patients of other imponunt precautionary infor-
mation. (See Cautions.)

Overview® (see Users Guide). For additional information on this drug
until a more detailed monograph is deve]uped and published, the manu-
facturer’s labeling should be eonsulted. It is' essential that the manufac-
turer’s labeling be consulled for more delailed information on usual cau-
tions, precaulions, eontraindications, putenlial drug interactions,
laboratory test inlerferences, and acute toxicity.

Preparations j ' '

Excipients in cnmmercmliy available drug preparations may have clinically
imporiant effects in some individuuls; consuli spécific preduct labeling for details.

Duloxetine Hydrochloride

Oral
Capsules,
delayed-
release
{contzlning
enterlc-coated
pellets)

20 mg (of duloxeline} Cymbalta®, Lilly

,Cymbalta*, Lilly
Cymbalta®, Lilly
+Use is nol currently included i in the labeling upprov:d by the US Fuod and Drug Adminisiration

30 mg (of duloxeling)
60 mg (of'duloxeline)

Selected Revisions January "010 o Copvngﬁr Imman 2005, Americian, Seciety of Health-System
Plarmacists, inc.

Venlafaxine Hydrochloride

B Venlafaxine hydrochloride, a seleciive serolonin- and norepinephring-reup-
Lake inhibitor (SNRI), is a phenylethylamine-derivative anitdepressant and anx-
iolylic agent.

Uses

B Major Depressivé Disorder  Venlafaxine hydrochloride is used in
the treatment of major depressive disorder. Efficacy of venlalaxine conven-
tional tablers for the management of major depression has been established in
several placebo-controlled sfudies in outpatient sellings in patients who had
major depression and in | placebo-controlled study in a hospilal setling in
patients who had major depression with melancholia. Efficacy of venlafaxine
exlended-release capsules for the treatment of major depression also has been
established by controlled studies of 8—12 weeks’ duration in outpalient sellings;
howevcr, the safely and efficacy of venlafaxine exlcnded-release capsules in
hospilulized patients with major depression have nel been adeguately evalu-
ated,

in 4 studies of 6 weeks’ duration inadult oulpatients with major depression,
venlafaxine in dosages of 75-225 mg daily adminisiered in 2 or 3 divided doses
as conventional tablets.was found to be superier to placebo on a1 least 2 of the
following 3 clinical mensures of depression: Hamilton Depression Rating Scale
(HAM-D) lotal score, HAM-D depressed mood item, and the Ciinical Global
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