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fate, dosnge of these agents must be carefully adjusted buecause of the additive
cenirol depressant effeets.

® Neuromuscular Blocking Agents  Excessive neuromuscular block-
ade has occurred in patients receiving parenteral magnesium sulfale and a neu-
romuscular blocking agent: these drugs should be adininistered concomitantly
only wilh caution,

B Cardiac Glycosides Magnesium salis should be administered with
extreme caution in digitalized patients, because serious changes in cardiac con-
duction which can result in heart block may occur if administration of calcium
is required e (real mapgnesium [oxicity.

Pharmacology

Magnesium is the fourth most abundant cation in the bedy and is essential
for the function of important enzymes, including those rélated to the transfer
of phosphate groups. all reactions involving ATP, and every step related to the
replication and transeription of DNA and the trarislation of mRNA. Magnesium’
also is required for cellular energy metabelism and is involved in membrane
stabilization, nerve conduction, iron' transport, and caleium-channel activity,

When administered parenterally in doses sufficient 10 produce hypermag-
nescmin (serum magnesium concenirations greater than 2.5 mEq/L), the drug
may depress the CNS and block peripheral neuromuscular ransmission. pro-
ducing anticonvulsant effects. The exact mechanism of this depressant activity:
is not fully known; howcever, excess magnesium appears (o decrease the amount
of acetylcholine liberited by the motor nerve impulse. When serum concenira-
tions of magnesium exceed 4 mEq/L, deep-tendon rellexes muy be depressed.
Al serum concentrations of 10 mEg/L, deep-tendon reflexes may disappear and
respirniory puralysis may occur. Serum magnesium concemrations in excess ol
12 mEq/L may be fatal. Complete heart block can also oceur at high searm
conceniralions of magnesium (approximately 10 mEg/L)." Animal studies sup-
gest thut the effect of mupnesium jons on cardiae muscle is 1o slow the rate of
the sinoatrial node impulse fermation and prolong conduction time. Limited:
data in patients with no evidence of hean disense indicate that [V infusion of
magnesium prolengs PR interval, Hiatria-His bundle) interval, anlegrade AV
nodul effective refractery period, and sinoatrial conduction lime. Available data
akso suggest that mugnesium produces systemic and coronary vusedilutation,
possesses anllplnlclcl activity, suppresses automaticity in partially depnlanzed'
cells, nnd prolects myouyles against calcium overlead under condilions of is-
chemia by inhibiling éalcium-influx cspecially at the-time of reperfusion. How-
ever, the clinical benedit of adminisiering magnesiom -in patients with scute
myocurdial infnrction has not been fully delermined. {See Uses: Acutd Myo:
citrdinf Infarction.) Magnesium also acts penphcm]]y producing vasodilation.
Moderate doses preduce Rushing and sweatingi and higher doses lower blood
pressure. Both 1he CNS depression-and the peripheral nearomuscular trans-
mission blockade produced by hypermuagnesemia can be antagonized by nd-
minisiration of excess calcium.

Pharmacokinetics

When magnesium sulfate is administered 1V, ihe onset.of action is imme-
diate and the duration of action is about 30 minuies. Following IM administra-
tion of the drug, the onset of action occurs in about 1 hour and the duration of
action is 3=} hours. As an anticonvulsant, cffective serem concenltrations ol
magnesium have been reported to range from 2.5-7.5 mEy/L.

Magnesium readily crosses the placentn and is distributed into milk follow-
ing parenteral administration of magnesium sulfate. Milk concemtrations of
magnesium are increased for only about 24 hours after discontinuance of par-
cnteral magnesium sulfate therapy; the amount of magnesium ingested by a
nursing infant dusing this peried is probably oo small to be of clinical impor-
lance. |
Magnesium sulfine is excreicd by the kidneys at a rate that varies from one
patient to another but that is directly proportional to the serum concentration
and glomerular filtration.

Chemistry and Stability

B Chemistry  Parenteral magnesium sulfale exhibits anliconvulsant prop-
ertics. Mngnesium sulfate occurs as small, colorless crysials: usually needle-
like, with a cooling, saline. biner taste and is frecly seluble in water and spar-
ingly solublc in alcohol. The drug effioresces in warm, dry air, Each grain of
mapnesium sulfate heplahydraie contains 8.1 mEq of magnesium. The pHs of
commercially availuble magnesiuin sulfate injection;and magnesium sulfate in

o dextrose injeetion are adjusted with sodium hydroxide and/or sulferic acid:
the injections have pHs of 3.5-7.

W Stability  Magnesium sulfate injection and mugnesium sulfate in 5%
dexlrose injection should be stored at a temperature tess than 40°C: preferably
hetween 13-30°C: freezing sbould be'avoided.

-Muognesium sulfate is convened to the monohydrate when heated to 150~
160°C. Mapnesium sulfate is incompatible with alkali Wwydroxides (forming:
insoluble magnesium hydroxide), with alkali carbonates (forming basic car-
bonates). and with salicylates (forming basic salicylmtes}, The drug reacts with
arsenales, phosphates, and (anrales, precipitating the correspnnding magnesium:
sults. .Lead, barium,-strontium, and calcium react with magncsium sulfale re-
sulting in precipitation of the respective sulfotes. Specialized references should
be consulled for specific compatibility information. Following withdrawal of-a
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dose from one of the solutions whieh do not conlain preservatives, any unused
portion should be discarded-

Preparations

Excipients in commercially available drup preparations muy have clinically
imponant effects in some individuals; consult specific product labeling for detuils.

Magnesium Sulfate
Crystals

Parenteral
Injectlon 50%"

4% (4, 20, and 40 g)°

Magneslum Sulfate injectlon

Injection, for Magneslum Sulfate InJection

IV use only

8% (4 gV’ Magnesium Sulfate njection

*available from one or more manufocirer, distributor, and/for repackager by Lul-m. (nmpmpnemry} name

Magnesium Sulfate in Dextrose

Parenteral
Injecton, for 1% (1 g) in 5% Dexlrose* Magneslum Sulfate In
IV use only Dextroge Injecton

*mailable [mm one or more manufaciurer, digtribuier, and/or repackager by genzric (nonproprisiary) name
tUse is nol currendly included in the labehing approved by the US Food and Drop Admmistration

Srlecied Revivions Jonnary 2009, © Cupyright, Septeniber 1974, American Suvcicty of Health-Syssem
Pharawcisir, Inc.

Oxcarbazepine
B Oxcarbazepine is an anticonvulsant agent.

Uses

m Seizure Disorders Partigl Seizures  Oxcarbazepine is used as
menothcrapy or in combination with other anticonvulsants in the managemeni
o) pantial seizures in adults and children 4 years of age and older.

Monotherapy. Efficacy of oxcarbazepine .meonotherupy. in patients wilh,
partial seizures hus been established in several mullicenter; mndemized, dou-
ble-blind clinical iriuks. These studies have included adults and children 8 years
of age or older. In one placebo-controlled, randomized clinical trial in patients
wilh refractory partial seizures (underpoing evaluation for epilepsy surpery)
who had been withdrawn from anticonvulsanls prior to randomization, oxcar-
bazepine al dosuges up Lo 2400 mg daily for 10 days was more effective 1han
placcbo. Results of another placebo-controlled clinical wial in-pasienis’ with
newly diagnosed or recent-onsel panial scizures indicale thm oxcarbazepine
dosages up 10 1200 mg daily for 84 days were more cffective than placebn, In
addition, therapy with oxearbazepine 2400 mg daily for up 10 126 days was
subsiantially more eHective than oxcarbazepine 300 mg daily in 2 other clinical
trials in paticnts with partial seizures who had been withdrawn from therapy
with 1 or 2 unticonvulsanis because of inadequate control.

Resulls of several multicenter, randemized, double-blind monotherapy 1ri-
uls in patients with newly dingnased or previously untreated parial or gener-
alized seizures indicate that oxcarbazeping exhibits anticonvulsant activity sim-
ilar to carbamazepine, phenytoin, or valproate sodium.

Combination Therapy  Eflicacy ol oxcarbazepine as adjunctive ther-
apy in patients with panial seizures was established in 2 multicenter, plucebo-
controlled, randemized, double-blind clinical trials in patients with partial sci-
zures (one in adults and one in children 3-17 years of age): In both sludies,
patients initially were stabilized with oplimum duqages of -3 anticonvulsunis
during un 8-week baseling pl:nod 'those experiencing at least § (minimum -
4" per monih) parial scizures during this phase were randomized 10 receive
oxcarbazepine or placeho during i dosage titration period of 2 weeks followed
by a la- or 24-week mainienance period,in children or adults, respectively.
Efﬁcacy of uxcqrbuztplm. in these studics was evaluared in terms of the change
in seizure lrcqucm.y {1.c., the mediun tecrease [or increase] in average monthly
[28-day] seizure mic). Adull patients receiving oxcarbazepine 600. 1200, or
2400 mg daily or placebo experienced a median decrease in seizure {requency
of about 26, 40, 50, or 8%. respeclively, while pediairic patients receiving
oxcarbazepine maintenanee dosages ranging from 3046 me/kg daily {(depend-
ing on baseline body weight) or.placebo experienced a median decrease in
scizure frequency.of about 35 or Y4, respectively. -

B Bipolar Disorder  Oxcarbuzepine has been used ‘alone or in combi-
nation’ with other drugs {e.p., antipsychotic agents) for the treaiment and pre-
vention ofacute nanic or mixed episodes in patients with bipolar disordert.
Limited data suggest that oxcarbazepine may have equivalent efficacy and bet-
ter {olerability than c;lrb'.imalzepiné Tor this indication. However, the AAmerican
Psychiatric Associmion (APA) currently recommends that oxcarbazepine be
reserved for patients unablé to tolerate or who had an inudequate Iherupeutic
response 10 first-line agents such as lichium and valproate (e.p., valproic acid,
divalproex). For further infermution-on the management of bipolar diserder,-
see Uses: Bipolar Disorder, in Lithium Sabis 28:28.
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Dosage and Administration

B General Oxcarbazepine tablets and suspension are administered orally
twice daily without regard Lo meals.

Oxcarbazepine ':Ub[)t.]‘lslon should'be shaken well pnor to administration of
ench dose. The uppropriate me'\sured dose of the l,uspe,nslon should be admin-
istered using an oral dosing syringe. The oral su.spensmn may be added 10 2
small glass of water or swallowed directly from Lhe syringe. After each use,
the ol syringe should be rinsed with warm waler and ‘allowed to dry thor-
oughly.

The manufacturer of Trileptal™ states that oral bioavailability of oxcarba-
zepine (ablels appears to be similar o that of the suspension and, therefore,
these preparutions can-be used.interchangeably on a mg-for-mg basis.

P.menls rurren[ly receiving or beginning therapy with oxenrbazepine and/
or ary ofher' anticdnvulsant For’ any indication should be closely monitored [or
the emergence or worsening of deprcs:,mn. suicidal thoughts or behavior (sui-
rldaluy], and/or’ any unusual changes in mood or behavior. (Sec Suu::ddluy
Risk under WammgsfPrccaulmns Warnings, in Cautions.)

Partial Seizures  Monotherapy. In adults and children older than 16
years of age with parial seizures being transferred from other anticonvulsan
drug therupy 1o monolherapy with oxcarbuzepine, the recommended initial dos-
age of pxcurbazepine is.600 mg daily given in 2 cqually divided. doses. Ox-
carbazepine dosage may be mcreased by 600-mg daily increments at approX-
imately weekly intervals w a recommended duily-dossge of 2400 mg, usually
within 2—4 weeks. As oxcarbazepine replaces 1he cxisting anticonvulsunt ther-
apeutic-regimen, dosage of the other anticonvulsant(s) is simuliuneously re-
duced and discontinued over 3—6 weceks. Palients should be observed during
Lhis lransilion phase.

In adulis not receiving anticonvulsant drug therapy, the recomnmended ini-
lial daily dosage of oxcarbazepinc as initial monotherapy is 800 mg daily ad-
ministered in 2 egually divided doses. Dosage should be increased by 300-mg
daily increments every third day 1o 0 maximum daily dosage of 1200 mg.

In children 4-16 years of age with pariial seizures being.transferred from
other anticonvulsan drug therapy 1o monotherapy with oxcarbazepine, the ree-
ommended initial dosage of oxcarbazepine is 8-10 mp/kg daily given in 2
cqually divided doses. Oxcarbazepine-dosage may be increased in-increments
ofnp o 10 mg/kg daily at weekly iniervals to achieve the recominended main-
tendnce dosage. (See Table 1.) As oxcarbazcpine replaces the existing anticon-
vulsant therapeutic' regimen, dosage of the other anticonvulsari(s) is simulia-
nconsly reduced and discontinued over 3-6 wecks.

Children d—16 years of age not-receiving anticonvulsant drug therapy may.
initinte-therapy with oxcarbazepine al a dosage of 8-10 mg/kg daily given in

2 equully-divided doses. Dosage.may be incrensed in increments of § mg/kg:

daily every third day uniil .the recommended maintenance dosage is achieved.
(Sce Table 1.}

Tuble 1. Recommended Range of Malntenance Dosages In Children Recelving Oxcarbareplre:

Mengiherapy

Weight (kg) Dosage Aange {mo/day)
20 §00-900
25 900-1200
30" ‘ 900-1200
35 9001500
40 500-1500
45 1200-1500
50 1200-180C
55 1200-1800
60 1200-2100
65 1200-2100
70 . 150022100

Cnmhmulmn Therapy. For adjunclive [herapy in the management of pamial
scizures in .Jdulls and children otder than 16 years of age, the initial dosage of
oxcarbazepme is 600 mg daily adminisiered ‘in 2 equally divided doses. Ox-
carb.m.pmc dnsage maybe increased by 600-mg daily increments al approx-
imatély weekly inlervals to a recommendéd daily dnsage of 1200 mg. Although
efficacy miy be sormewhar higher'in pnllenls receiving oxcarbazepine dosapes
excqedmg 1200 mg daily, most patients cannot tolerate datly dosagés of 2400
mg, mainty becduse of adverse CNS effécis. The manufaclurers reeommend
that paticnis be’ observed closely and that plasma coneentrations of concomi-
tntly administered anticonvulsants be monitored during dosage titration of
oxcarbazepine since plasmn concentrations of these drugs may be altered when
dosage of oxcarbazépine exceeds 1200 mp daily.

For adjunctive therapy in the management of padinl seizures in children
4-16 years of age, the recommended .initial dosage of-oxcarbazepine (admin-
istered in 2 equally divided doses) is 8-10 mg/kg daily, generally nol exceeding
600 mg daily: The wrpet daily maintenance dosage of 900-1800 mg depends
on patient weight (900,. 1200, or. 1800 mg in children weighing 2029, 29.]1-
39, or more than 39 kg, respectively) and should be rcached within 2 weeks.
Since.clearance of (he drug appears Lo be increased (by 30—40%) in children
younger. than 8 .years of ape compared with thyt in adults, such children re-
ceived the highest maintenance dosage, in controlled clinical trials.

®m -Special Populations The manulacturers state that the initial dosage
of oxcarbazepine should be 300 mg daily {one-half of the usual starting dosage)
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in patients with renal impairment (creatinine clearance less than 30 mL/min-
ute); dosage should be increased slowly Lo achieve the desired clintcal résponse.

In general, no dosage ndjustments are necessary in pattents with mild (o
moderate hepatic impairment,

Cautions

m. Contraindications Known hypersensilivity to oxcarbuzepine or any
ingredient in the formulation.

m Warnings/Precautions  Warnings = Hyponatremin.  Clinically
importanl hyponatremia (serum sodium concentrations less than 125 mEq/L)
has been repored in 2.5% of patients receiving oxcarbazepine in clinical stud-
ies, versus 0% in patients receiving placebo or active coritrols (i.e., carbama-
zépine, phenobarbital, phenyloin, valproic acid). Generally, hyponum,mm oc-
curred during the first 3 monlh-i of oxcarbazepine therupy, a]ihouhh this adverse
effect was reported in some patients more than 1 yeur after initiation of such
therupy. In clinical studies, most patients with hyponairemia were asymplo-
matic. Howcver, it should be considered 1hat these patients were monitored
lrcqucnlly, and in some paliens dosage of oxcarbazepine was redaced or dis-
continucd or the fluid intake restricted. It is noL known whether. (hese measures
prevenled developmenl of hyponatremia, Symplomalic hyponalremin was re-
pored in somc patients during posimarkeling surveillaoce. In clinical trials in
patients dcvclupmg hyponatremia, serum sodium concentralions retumed o
baseline values a few days after discontinuance of the drug. The manufucturers
state that monitoring serum sgdium concentrations should be considered during
mmnlenunce lhernpy wilh oxcarbazepine, particularly in, patients concurrently
receiving other. drugs known 1o decrease seruut sodium concentralions (c.g.,
drugt; associated with inappropriate ZI.nlldll.Il'CllC hormone secrelion [STADH])
or in Lhase wilh symploms ol hypnnalrcmm {e. .. NALsea, malaise, headache,
lethargy, eonfusion, oblundation, increase in seizure frequency or severily).

Snicidnlity Risk. The US Food and Drug Administration {(F[}A) has alerted
healthcare professionals about an inceeased risk of suicidalily (suicidal behavior
or ideation) obscrved, in an analysis of studies using various. anticonvulsunts,
inchiding oxcarbazepine, compared with placebo. The analysis -of suicidality
reports. from placebo-conirolled studies involving L1 anticonyulsants (i.c.,.car-
bamazepine, felbamale, gabapenlin, lamotrigine, lgvetiracetum, oxcarbazepine,
prepabalin, siagabine, topiramate, vaiproate, zonfsamide) in patients with epi-
lepsy, psychiatric disorders (c.p., bipolay disorder, depression, anxiely), and
other conditions {e.g., tnigraine, neuropathic pain) found thal patients receiving
anficonvulsants had approximalely twice the.ripk of suicidal behavior or ide-
ation (0.43%) compared ‘with. patients receiving placebo (0.24%). This in-
creased suicidality. risk. was ohserved as early .as, one week aficr beglnnmb
therapy nnd continued through 24 weeks. Alllmu;:h palienis treated with an
anliconvulsant for epilepsy, psychmlnc disorders;-and other. conditiens were
all found 10 have, an .increased suicidality tisk compared wjth:those receiving
placebo, the relative suicidality risk was higher for patients with epilepsy com-
parcd with Lhose receiving anticonvulsants for other conditions.

Based on the current anatysis of the available dala, FDXA recommends (hat
clinicians inform' patients, their-families, and caregwer'i about 1he potential for
an increase in the rsk of su1c1dal|ly with anticonvulsant therapy and that all
patients currently receiving or beginhing therapy with any anticonvulsant for
any indicatiorl be closc]y méonitored for tlie emergence or worsening of dc-
pression, suicidil tholghis or hehavior (qnu:ldaluy) and/or unusnal changes in
mood or behavior. Sympmma such as dnmely, agilation, hostility, hypemania,
and mania may be precursurs [0 emerging qm(:lddlny Clinicians who prescribe
uxcurbucpme or any other anticonvnlsant shonld bulance the risk of suiciduliry
with the risk of untrealed illness. Ep:]ephy and many ‘olher illnesses For which
dnticoRvulsants ure pre:,cnhed arc'theémselves associated with an increased risk
of morbidity and mortality and an incfeased risk of suicidal thoughis snd be-
havior. If suicidal thoughts and behavior emerpe during anticonvulsant therpy,
the clinician should consider whether these symptoms may be related to the
iliness being treated. (Sec 'Advice 1o Patients.)

Discontinuance of Oxearbozepine.  Because of the possibility of increased
seizure frequency, anticonvulsant drugs, including oxcarbazepine, shnuld be
withdrawn gr.lduully If.a hypersensitivily reaction’ occurs, dlsconlmuc oxcar-
bazepine and iniliate aflemnative therapy.

Sensitivify Reactions  History ol Curbamnzépine Hypersensitivity,  Ap-
prox:matciy 25-30% of paucnls' willi a history of carbumazepine hypersensi-
tivity will'develop hyperkensitivity to axcarbazepine, Therefore, dxearbuzepine
should only be'used in patiénts with a history of such hypersensitivity if'the
potential henefits jusitily the'potential risk 1o thepatient. If a hypersensitivily
reaction’ develops, oxcarbazepine should be discontinued immediately,

Dermntologic and Hypersensilivity Renctions. Serious dermatologic reac-
tions, including. Sievens-Johnson syndrome and 1oxic epidermal ricerolysis,
have been reported in adults and children receiving oxcarbazepine; reaetions
have been life-threatening, have required hospitafization, and rarely have been:
fatal. The incidence of Stevens-Johnson syndreme and-toxic epidermal nc-
crolysis reported in patients teceiving -oxcarbazepine excceds the rate in the
geneal population by threefold to tenfold. The median time 1o onset of these
reactions was 19 days. Recurrence of serious dermatologic rcacrions following
rechallenge with oxcarhazepine:hastoccurred.

If a skin-reaction develops in a -patient receiving oxcarbazepine, consider
discontinuunce of the dmg and initiation of therapy -with anotheranticonv utsam
agenl.
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Multiorgan hypersensilivity reactions occurring dnys to weeks or months
(range 460 days} after initintion of oxcarbazepine therupy have been reported
in' adults and pediatric patients. Although these reactions have been reporied
rarely, many of these patients required hospitalization, and some reactions were
considered life-threatening. Manifestaiions may include {but are not limited 10}
fever, rash, lymphadenopathy, hepatitis, -abnormal liver function test results,
cosinophilia, thrombocylopenia, neutropenia,-pruritus, nephritis, oliguria, hep-
atorenal syndrome, anthralpia, and asthenin.

If armuliiorpan hypersensitivity reaction is suspected, discontinue oxcar-
bazepine and iniliate allernative’ therapy.

Possibility of cross-sensilivity with other drugs that produce multiorgan
hypersensitivily reaclions exisLs.

General Precautions  Nervous System Effects.  Neuropsychiatric ef-
fects reponed during oxcarbazepine treatment are classified inte 3 categorics:
impaired cognitive or psychomoetor performance including difficulties in con-
centrating, language..and spcegh; somnolence or fatigue; and coordination dif-
ficulties (c.g., ataxia, pait disturbances). (See Suicidality Risk under Woammings/
Precautions: Warnings, in Cautions.)

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

‘North American Antiepileptic Drug (NAAED) Pregnancy Regisiry at 888-
233-2334 (for patients); registry informalion also available on the website hup:/
fwww.aedpregnancyregisiry.org.

The effect of oxcarbazepine on labor and delivery is unknown.

Loctation.  Both oxcarbazepine and its active 10-monchydroxy metabo-
lite (MHD) are distributed into milk in humans. Discontinue nursing or the
drug, taking inte account the imporiance of the drug to the woman.

Pedintric Use. ~ Safety and efficaey of oxcarbazepine as,monotherapy or
adjunctive therapy for partial seizures in children younger than 4 years of age
have not been estahlished.

Efficucy of axcarbazepine as adjunctive therapy for pantial seizures jn chil-
dren 4-16 years of age established in clinical studies. Efficacy as monolhempy
for panial seizures in children 4-16 years of age based on clinical studies and
pharmaeckinetic and pharmacodynamic considerations.

Oxcarbazepine has not been evaluated in clinieal siudies in children
younger than 2 years of age.

Severc dermutologic and other sensitivily reactions have been reported in
pediatric patients. (Scc Dermatologic and Hypcrscnsmvuy Réacrions under
Wamnings/Precautions: Sensitivity Renetions, in Cautiens.)

Gerlatric Use.  Although peak plasma concentrations of MHD and the
asea under the' plusma concentration-lime curve (AUC) may be 30-60% higher
in adulis 60 years of uge or older thun in younger adults (possibly related to
decreases in rénal [unction with ape) the manufacturers do not make specific
recommendations for dosage adjusiment in such patients.

N Common Adverse Effects  Adverse effects occurring in 5% or more
of paticnts and more frequently than placebo‘include dizzinéss, somnolence,
diplopia, latigue, nausea, vommng alaxia, abnormal vision, denm:nul pain.
tremer, dyspepsia, abnormal gait.

Druqg Interactions

B Drugs  Affecting  Hepatic =~ Microsomal . Enzymes
Anticonvulsants  Oxcarbazepine may inhibit metabolisin of other anticon-
vulsanis (c.g., phenobarbital, phenyioin), poss:bly via inhibition of the cyto-
chrome P-450 (CYP) isocnzyme 2C19, resulting in increased plasma concen-
irations of these drugs. Oxcarbazepine dosages cxceeding 1200 mg daily may
increase ptasma phenytoin concentrations by 40% and, therefore, when' such
dosages of oxcarbazepine are used concomimntly with phenytoin, dosage re-
duction of phenytoin may be required.

Polemt inducers of CYP isoenzymes (e.g., carbamazepine, phenytoin, phe-
nobarbital} may decrease plasma concentrations of oxcarbazepine and its active
1(-monohydroxy metabolite (MHD).

Oral Conlracepnves O)u:urbu.rcpmu may induce metabolism of oral
estrogen-progestin contraceptives, possibly via induction of CYP3A4 and
CYP3AS, resuliing in decreased area under the plasma concentration-time
curve (AUC) and consequent decreased cfficacy of the contraceplives.

Calcium-channel Blocking Agents  Oxcarbazepine may induce me-
tabolism of some calcium-channel blocking agents (e.g., felodipine, venpamll)
possibly via induction of CYP3A4 and CYP3AS isoenzymes. resulting in de-
creased AUC of the calcium-channel blocking agents,

Description

Oxcarbazepine is an anticonvulsant agent thal is structurally and chemically
relaled o carbamazepine. Although the exact mechanism.of actien of oxcar-
bazepine is unknown, in vitro eiectrophysiologic studies indicate that 1he drug
may stabilize ex¢itnlory neuronal membranes, inhibit repetitive neuronal firing,
and decrease propagation of synaptic impulses by blocking voliage-sensitive
sodium channels, actions that may prevent spread of cpiteptic seizures. In-
creascd potassium ¢onductance and modulation of high-voltage activated cal-
cium channels also may conribute 10 the anticonvulsant activity of oxcarba-
zepine. No substantial interactions between the drug and neurotransmitter
recepiors in the brain have been observed 1o date.

Oxcarbazepine and its active 10-monohydroxy metabolitc {(MHD) exhibit
amiconvulsant sclivily in scveral animal seizure models. Oxcarbazepine pro-
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lects apainst electrically induced tonic extension scizures and, 10 a lesser de-
gree, chemically induced clonic seizures and may abolish or reduce frequency
of chronically recutring focal seizures.

Following oral administration, oxcarbazepine is completely absorbed and
exlensively metabolized in the liver by cytosolic enzymes to MHD (10,1 1-
dihydro-10-hydroxy-5H-dibenz[b, flazepine-5-carboxamide), which is be-
lieved to be responsible for the pharmacologic aclivity of oxcarbazepine. The
oral bipavailabilitics of oxcarbazepine tablets and suspension appear to be sim-
ilar. More than 95% of an oral dose of oxcarbazepine is excreted in urne,
mainly as metdbolites with less than 1% as unchanged drug; less than 4% ix
excreted in feces.

Advice to Patients

Importance of providing copy of writlen patient information (medication
guide) each time oxcarbazepine is dispensed.

Risk of hypersensilivity reaction; patients who have had previous hyper-
sensitivity reaction to carbamazepine at increased risk. Importance of imme-
dialely reporting hypersensitivity reactions, skin reaetions, or fever accompa-
nied by signs and/or symptoms of other organ syslemn involvement (c.g., rash,
lymphadenopathy).

Risk of dizziness and somnolence; uvoid driving or operating machinery
while taking oxcarbazepine until effecls of the drug on the individual are
known,

Risk of low sodium concentrations in the blood: manifestations may include
nausea, extreme drowsiness andfor fatigue, discomfort, headache, confusion,
increase in seizure frequency or severity, or dullness.

Importance of patients, family members, and caregivers being aware that
anticonvulsants, including oxcarbazepine, may increase the risk of having su-
icidal thoughts or actions in a very small number of people (about | in 500).
Advise patients, family members, and caregivers io pay cldse'nliéntion to any
day-10-day changes in moed, behavior, and actions; these changes can happen
very quickly. They should alse be aware of common waming signs that may
signal suieide tisk (e.g.. talking or thinking aboul wanting 1o hun oneselfl or
end one’s life, witlidrawing from friends and family, becoming depressed or
experiencing worsening of existing depression, becoming preoccupied with
death and dying. giving away prized possessions). Advise patients, family
members, and caregivers to comatt the responsible clinieian immediately if
Ihese or any new and worrisome behaviors: oceur.

Caution if alcohol is tised concomitantly because additive sedative effects
may occur.

Importance of not ubruplly dlsconunumg therapy.

Importance of wemen informing clinicians-if they are or plan (o become
pregnant or plan 1o breast-feed. Importance of informing women of childhear-
ing age thal concomiant. use of oxcarbazepine with oral eoniraceplives may
resull in decreased cfficacy of the contraceptives.

[mportance of informing clinicians of existing or contemplated concomitan!
therapy. including prescription and OTC drugs, as well as concomiwnt ill-
nesses,

[mportance of advising pullcnh of other i lmponnn[ precautionary informa-
lion. (See Cautions.)

Overview® (see Users Guide), For additlonal information on this drug
until a more detniled monograph-is developed ond published, the manu-
laeturer’s labeling should be consulied, It Is esseatig! that the manufac-
turer’s labeling be consulted for more detailed information on usual cau-
lions, precautions, controindications, potenfinl drug interactions,
|laboratory test interferences, and acute foxlcity.

Preparations

. Excipients in eommercinlly available drug preparations may have clinically
important effects in some individuals; consull specitic product labeling for details.

Oxcarbazepine

Oral

Suspension 300 mg/5 mlL Trileptal®, Novartis

Tablets, film- 150 mg” Oxcarbazepine Tablets

coated Trileptal® {scored), Novarlls
300 mg* Oxcarbazepine Tablets

Trileptal® (scored), Novartis

B600.mg” Oxcarbazepine Tablets

Trileptal® (scored), Novarlis

*available lrom ane or mon: manufacturer, disributar, andfor repackager by peneric (nonpeopriclary) name
+Use is not currenily.included in the labeling approved by 1he LS Food and Drug Administration

Selceied Revisions Decomber 2009, © Copyright, Deober 3001, Amenican Sociery af Healile-Sysrem
Pharmacisis, Inc.
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Dextroamphetamine.
Chemistry and Stability

m Chemistry  Dexiroamphetomine is the dextrorelalory isomer of am-
phelaminc. Dextroamphetamine silfate oceurs as a while, odorless, cryslallme
powder and has a bitler taste. DLxlronmpbcmmlnc sulfote is fréely soluhle in
water (about 1:10} and stightly seluble in alcohol (about 1:80C). Dextroam-
phétamine sullate also is commercially available as fixed-combinalion prepa-
ralions with dexlroamphetamine saccharate, amphelamine asparate, and am-
phetamine sulfate.

n Stubility Prepurations conlaining dextronmphelamine sulfale should be
stored in tight, light-resistant containers at 15-30°C.

Preparations

Dextroamphctaming and dextroamphetamine sulfate preparations are sub-
ject o control under the Federal Controlled Substances Act of 1970 as schedule
IT (C-IT) drugs.

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

Dextroamphetamine Sulfate -

Oral

Capsules,
extended-
release

5mg” Dexedrine® Spansule= (C-11),
GlaxoSmithKline

Dextroamphetamine Sulfate
Capsules SR (C-1])

Dexedrine* Spansule® (C-1I),
GlaxoSmilhKline

DextroarmiphetamIne Sulfate
Capsules SR (C-I

Dexedrine* Spansule® (C-11),
GlaxoSmithiKline

Dexiroamphétamine Sulfate
Capsules SR (C-iI}
Dexedrine™ (C-1I; scored),
GlaxoSmilhKline

Dextroamphetamine Sulfate
Tablets (C-11; scored)

DextroStat= (C-1I, scored), Shire

Dextroamphetamine Sulfate
Tablets {C-[1, scored)

DexiroSiat® (C-1}; double-scored),
Shire

10 mg*

*

15 mg

Tablets 5-mg”

10 mg*

*avatlalile [rom one or more manufactrer, disirbutor, and/or repackager by penene (nunproprictry) name
Dextroamphetamine Sulfate Combinations

Oral
Capsules,
extended-
release

5 rng lolal amphelamine (as
1.25 mg with Amphelanine
Suliale 1 25 mg,
Amphetamine Aspariate 1,25
mg. and Dextroamphelamine:
Saccharale 1.25mag}

10 mg iotal amphelamine (as
2.5 mg wilh Amphetamine
Sullale 2.5 mg, -Amphelamine
Asparlale 2.5 g, and
Dextroamphelamine
Sagcharate 2.5 mg)

15 rng lolal amphetamine (as
3.75 mg with Amphetamine
Sullale 3.75 mg,
Amphelamine Aspartale 375
mg, and Dexlroamphelamme
Saccharale 3.75mqg)

20 mg total,amphelamine (as
5 myg wilh Amphetamine
Sullate 5 mg, Ampheldmine
Asparlale 5 mg, and
‘Dexlroamphetamine
Saccharate 5 mg)”

25 mg lolal amphetamine {as
6.25 mg with Amphetamine
Sulrale 6.25 mg,
Amphelamine Aspartate 6,25
mg. and, Dexlroamphsatamine
Saccharale 6.25 mg)

30 mg lolal amphelamine (as
7.5 mg with Amphelamine
Sulfale 7.5 mg, Amphetamine
Aspariate 7 5 mg, and
Dexlroamphetamine
Saccharale 7.5 mg)

Adderail XR* (C-11), Shire

Adderall XR" (C-11), Shire:

Adderall XR* (C-11), Shire

Adderall XR™ (C-11), Shire

Adderall XR* (C-1), Shire

Adderall XR* (C-I1), Shire
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5 mg lolal amphelamine (a5
1.25 mg wilb Amphelamine
Aspartale 1.25 mg,
Amphetamine Suliale 1.25
mg, and Dextroamphelamine
Saccharale 1.25 mg)*

Page 4 of 7

Adderall* (C-II; double-scored),
Shire

Dextroamphetamine
Saccharate, Amphetamine
Aspartate, Dextroamphetamine
Sulfate, and Amphetamine
Sulfate Tablets (C-Ii; double-

Tablels

seoreel)
7.5 mg lotal amphetaming Adderall® (C-II; double-scored).
(as 1.875 mg wilh Shire

Amphelamine Asparlale
1.875 mg, Amphelamine
Suliate 1 875mg, and
Dextroamphelamine
Saccharale 1.875 mg)”

Dextroamphetamine
Saccharale, Amphetamine
Aspartate, Dexiroamphetamine
Sulfate, and Amphetamine
Sulfate Tablets (C-11; double-

scared)
10 mqg lotal amphelaming {as Adderall® (C-IE; double-scored),
2.5 mg wilh Amphetamine Shire
Aspartale 2.5 ma, Dextroamphetamine

Amphelamine Sulfate 2.5 mg,
and Dexircamphelamine
Saccharate 2.5 mg)"

Saccharate, Amphetamine
Aspartate, Dextroamphetamine
Sulfate, and Amphetamine
Sulfate Tablets (C-11; double-

sconed)
12.5 mg lotal amphelamine  Adderell” (C-I{; double-scorel).
{as 3.125 mg wilh Shire

Amphelamlne Aspartale
3.125 mg, Amphatamine
Sullale'3.125 mg, and
Dextrcamphelamine
Saccharate, 3.125 mg)*

Dextroamphetamine
Saccharate, Amphetamlne
Aspartate, Dextroamphelamlne
Sulfate, and Amphétamine
Sulfale Tablets {C-11; double-

seored)
15 mg lolal amphelamine (as Adderall* (C-11: double-scored).
3.75 mg wilh*Amphetamine  Shilre

Asparlale 3.75 mg,

Amphelamine Sullale 3.75
mg, and Dextroamphelamine
Saccharale 3.75 mg)”

Dextroamphetamine
Saccharate, Amphetamine
Aspariate, Dextroamphetamlne
'Sulfate, and Amphetamine
Sulfate Tablets (C-1I; double-

reored}
20 mg tolal amphelamine {as Adderall* (C-11; double-scored),
5 mg with Amphetamine Shire

Asparlale 5 mg,
Amphetamine Sulfale 5 mg,
and Dexiroamphelaming
Saccharale 5 mg)*

Dextroamphetamine
Saccharale, Amphetamine
Aspertate, Dextroamphetamihe
Sulfate, and Amphetamine
Sulfate Tablets. (C-1I; double-

scored)
30 mg lotal amphelamine {as Adderall® (C-I[;-double- <u:m.||).
7.5 mg wilh Amphetamine Shira
Aspartale 7.5 mg. Dextroamphetamine

Amphelamine Sulfate 7.5 mg,
and Dextroamphetaming
Saccharale 7.5 mg)'.

Saccharate, Amphetamine
Aspartate, Dextroamphetamine
Sulfate and Amphetamine
Sulfale Tablets (C-II; double-
scorcd)

*availahle from one or more manulacierer, distribulor, and/or repackager hy generic (nanpropaeiary) name

Scleceed Revisions Jomary 20040, © C'np\nuhr November f‘?b? Averivan Suciere of Healih-Sysiem
Pluwrmacisis, Fnt,

Lisdexamfetamine'. Dimesylate

B Prodrug of dcxlro.unphcmmme noncalechol, sympuathomiinelic amine wnh
CNS-stimulating activity.

Uses

m Attention-Deficit Hyperactivity Disorder  Lisdcxamfetamine di-
mesylalc is used as an adjunct 1o pqythologu,dl cducational, social, and other
remedial measures in'1he treutment of altention deficit hyperactivity disorder
{ADHD) (hyperkinetic disorler, hyperkinetic syndrome ol childhood, minimal
brain dysfunction). Salety and etficacy Tor this indication have been established
in contrelled: clinical trials in children-6-12 years of age and in adults. -

Safely and eflicacy of lisdexamfetamine dimesylale inthe treaiment, of
ADHD inchildren 6—1t2 years of age who met DSM-1V TR criteria for ADHD
{combincd type or predominantly hyperaclive-impulsive.type) have been eval-
uated in 2.randomized, douhle-blind, placcbo-controlled clinical sludies (ene
phase 2 and one phase 3): The-phuse 2 crossover study wus conduelcd in an
unalog clossroom environment. In-this study, dosage of amphelamines was
litrated over n 3-week period using an exiended-release formulation of mixed
amphetamine salls (Adderall XR*) 10 a tinal dosnge ‘of 10, 20, or 30.mg daily;
Ihe children then were assigned o receive, in randomly determined scguence,
| week each of treatment wilh extended-release mixed amphetamine salis (con-
tinued at the same dosage), lisdexamferamine dimesylate (30, 50, or 70 mg

Exhibit D.30, page 1
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daily, respectively, depending on the titrated amphetamines dosage), and pla-
cebo, The primury measure of efficacy was the Swanson, Kotkin. Agler, M-
Flynn, und Pelham (SKAMP) deporiment score. Assessments performed on
day 7 of cach trealment period (ul various intervals from 212 hours afler
dosing) suggesied 1hat behaviora and symplomatic improvements observed
with lisdexamfelamine were superior to those observed with plucebo and not
substantially different froin those observed with mixed amphetamine salis. In
the phase 3 paraltel-group stady, improvement in symptom scores, as menasured
u‘.ing the ADHD Rating Scale version IV (ADHD-RS-IV), the revised Con-
ners’ Parem Rating Scale (CPRS-R), und the Cognitive Global Impression of
Improvement (CGI-1) scale, from baseline to study end (4 aweeks) wis preatcr
in children receiving lisdexamfelamine dlmesyldlc titrated to a fixed, Hnal dos-
uge of 30, 50, or 70 mg daily than in those receiving placebo. Meun changes
in symplom seores ;,gnumlly were similar for all 3 lisdexamferamine dosage
levels; however, changes in ADHD-RS-1V scores were numerically greater
with the 70-mg dose than with the 30- and 50-mg doses. Symptom control in
putients receiving the drug was maintuined throughout the day up te 6 p.m.

Sufety and efficacy of lisdexamfetamine in adulis have been established in
one phase 3 forced-titration, douhle-blind, randomized, placebo-controtled
clinjenl study of 4 weeks’ duration in 420 adults whe met DSM-IV-TR crileria
for ADHD. Afier a washow period. patients were randomized to reccive 30,
50, ar 70 mg of lisdexamictamine dimesylare daily or placeho. All patients
reeeiving lisdexamfetamine initially received 30 mg duily for the first week,
with subsequent ‘dosuge titrations occurring in” 20-mg incremenis at weckly
intervals for those randomized to receive 50 or 70 mg of the drug daily, The
primury .measure ol efficacy was the ADHD Rating Scalé (ADHD-RS) score,
Al study end point (4 weeks), patients randomized.-to receive lisdexamfelamine
demonsirated significani improvemcnis in ADHD symploms compared with
placebo recipients, Significant improvements in ADHD sympioms were evident
within the first week of treatment in all lisdexamfetamine groups. Patients ran-
domized Lo receive lisdexamletamine dimesylale 70'mg daily showed a preater
reduction in ADHD-RS 1otal score at weeks 3 and 4 compared with patients
receiving lisdexamfelumine dimesylate 30 mg daily.

For further information on the management of ADHD, including the use
of stimulants such us amphetamines, see Uses: Attention Deficit Hypcmcl:vny
Disorder in the Amphetamines General Statement 28:20.04, and also in Meth-
ylphenidate 28:20.92.

Dosage and Administration

® Administration = Oral Administration ~ Adminisieronce daily in
the moeming without regard 10 meals. Beeause of poteniial for insomnia; avoid
administering in the aflermoon.

Cupsule may be swallowed whole or may be opened and the eatire contents
dissolved in waler immediately prior to administration; resulting solution
should et be stored.for use at a later time.

Do nor subdivide capsule.contents; do #of administer a dose less than the
enlire contems of one cupsule.

® Dosage  Avuilubile as lisdexamfelamine dimesylnie: dosape expressed
in lerms of the sall."

Adjust dosage according to individual response and 1olerance; the smallest
dose required to produce the desired response should always be used.

When possible, therapy shonld be interrupted occasionally to determine if
there is a recurrence of behaviorul symptoms suffieien to require continued
treatment.

Pediatric. Patien(s  Attention Deficit’ Hyperactivily Disorder. Ovral:
Children 6-12 years of age: Initjally, 30 mg once daily (as initial treaiment for
ADHD or in patients being switched to lisdexamfetamine from other drugs);
dosage may be adjusted'in [0- or 20-mg increments at weekly intervals up ta
a maximum dosage of 70 mg daily.

If the inilial 30-mg daily dosage is not wlerated, dosage can be decreased
10 20 me daily.

Long-lerm use (i.¢., exceeding 4 weeks) has not been studied systemati-
cilly. 1f used for long-term therapy, periedically reevaluate the usefulness of
the drug.

Adulfs  Attention Deficit Hyperactivity Disorder.  Qral: Initially. 30 mg
once ddily (as initial treptment for ADHD or in patients being switched to
lisdexainfetamine from other drups); dosage may be adjusted in 10- or 20-mg
incremenis a1 weekly intervals vp 1o 0 maximum dosage of 70 mg daily.

11" the initial 30-mg daily dosage is not folerated, dosuge can be decreased
10 20 mg daily.

Long-term use (i.c.. exceeding 4 weeks) has not been siudied systeman-
cally, If ased for long-term therapy. periodically reevaluate the usefulness of
the drug.

m, Special Populations
al this lime.

No special population dosage recommendations

Cautions

® Contraoindieations  Contraindicaled in patients with advanced aneri-
oselerosis, symplomatic cardiovascular disease, moderate to severe hyperien-
sion, hyperthyroidism, known hypersensitivity or idiosyncrusy to sympatho-
mimctic umines, glaucoma, or a history of drug abuse; within 14 days of
monoumine oxidase (MAQ) inhibitor therapy; and in agituled patients.
Although amphelamines: generally should nol be used in patienis with a

Filed.93/24/2010
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history ol drug abuse, some expens state that this'is not an absolute contrain-
dication, provided the patient can be monitored ‘more carefully: than would
otherwise be indicated.

® Warnings/Precautions  Warnings' Abuse Potential. ' Amphera-
mincs have o high polentiul for abuse. Administration of amphetamines for
protonged periods of Lime may lead 1o drug dependence.

Particular attention should be paid (o the possibility of individuals obtaining
amphetamines lor nontherupeulic. use or distribulion 10 others, and the drugs
should be prescribed or dispensed sparingly. The possibility thm family mem-
hers may abuse the putient’s medicution should be cbnsidered.

Sudden Denth and Serious Cardivvaseuiur Events,  Possible sudden-denth and
scrious cardiovaseular-events, particularly in individuals who dbuse- ampheln-
mines.

Sudden unexplained death, stroke. and myocardial inforction have been
reported in adults with ADHD receiving usual dosages of stimulants; sudden
death also has been reporied in children and ndolescents with structural cardiac
abnormalities or otlier serious cardiac conditions receiving usual dosages of
the drugs. A small number of cases of sudden unexplnined death also hes been
reported in ehildren without stsuctural eardiac- sbnormalities' receiving am-
phetamine combinatious; however, confounding faclors were present in some
of these incidents.

Resulis of one relrospective, case-control epidemiologic sindy showed o
possible association between use of stimulant medications {amphetamine, dex-
troamphetamine, methumphetamine, methylphenidute, ar their derivatives) and
sudden uncxplained death in heallthy children and ddolc\uems (See Pediawric
Use under Warnings/Precautions: Specific Populations, in Cautions.) Given the
study limilations, the US Food and Drug Adminisiraiion (FDA) is unuble 1o
conclude thai these data affect the overall risk and benefil profile of stimulant
medicalivns used 1o treat ADHD in children and adolescents. Amphetamines
or other stimukants shiould not be discontinued by parents of children or paticn(s
receiving thesc medications for ADHD before. consulting with their clinician.
Because of postmurketing. reports and results of this and other epidemiologic
sludies, FDA is conducling an ongeing review of safety of amphetamines and
nther slimulanis to evaluale a possible link belween use of these agenis and
sudden death in children. To deiennine whether there is a direct causal rela-
ltonship beiween use of stimulants und serious adverse cardiovascular events,
the Agency for Healthcare Research and Quality (AHRQ) and FDA announced
in 2007 that they are collaboraiing on a large study evaluating clinical data on
approximuiely 540,000 aduhs and children who received these drugs for man-
agement of ADHD daring a 7-year period ending in 2005; data collection for
the study is expecied lo be completed in 2009.

Thoroughly review medical hisiory (including evaluation for family hisiory
of sudden death or ventricular arritythmia) and performa physical examination
in all children, adolescents, and adults being. considered for stimulant therapy;
if initial findings suggest presence of cardinc disease, perform further eardine
evaluution (c.g., ECG, echocurdiegrum).

In-generul, ¢void use of CNS slimulunts in patients with known serious
structursl.cardiac ubnormalities, cardiomyapathy, serious heart thythm abpor-
malilies, coronary arlery disease, or other serious cardisc conditions. (See Con-
tratndications under Cuwtions.)

Patients who duvclup exertional chest,pain, unewplumcd syncope or other
manifestations suggestive of cardiac disease during stimulant therapy should
undergo prompt cardiac evalnalion.

For further infonnation on screening for cardiae eonditions, selecting ap-
propriate candidales for slimulant therapy, and mnmlonng for Lrealment-emer-
gent cardiac conttltions, see Cardiovascular Precautions unider Cautions: Pre-
cotions and Cnnlmmdmdlmm in the Amphetamines’ General Statement
28:20.04.

Other Warnings and Precautions  Least amount of lisdexam(etam-
ine feasible should be pn_:;cnhcd or (ll‘-]‘JCl’I‘-Cd al one time in order 10 minimize
possible overdosugpe.

Effects on Blood Pressure und Heart Rate.  Possible modest dncreases in av-
erage blood pressure (i.e.; by abous 24 mm Hg) and heart e (i.e., by about
3-6 beats/minole); larger increases may occur. Modest increuses nol expected
1o have short-term scquclac however, monitor all patients for larger changes
in blood pressure and heart rate.

Caution advised in patients with andetlying medical conditions that might
be affected by increases in blood préssure or hedrt raté (e.g., byperiension,
hean failure,srecent myocardial infarction, ventricular arrhythmia).

Exacerbation or Precipitatien of Psychotic Symptoms.  May cxacerbale symp-
toms of behavior disturbance and thought disorder in patients with preexisting
gsychotic disorder.

Psychotic symptoms (e.g.. hallucinations, delusional Lhinking) may occur,
wilh usual dosapes in children and adolescents without prior history of psy-
cholie illness. If psyehotic 5ymp[um\ oeeur, consider causal relationship to
stimulants, and disconlinue therapy as appropriate.

Precipilation of Manic Symptoms.  May precipilale mixed or manic episodes
in ADHD patients with comorbid bipolar disorder; vse wilh caution in these
patients. Prior to initinting therapy, carefully sereen patients with ADHD and
comarbid depressive symploms 1o identify risk for bipolar disorder; screening
should include a detailed psychiatric hislory (e.g., family h:slory of suicide,
bipolar disorder, or depression}.

Manic symploms may occur with usual dosages in children and.adolescents
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without prior history of muniu. I[ manic symptoms occur, consider cousul re-
lationship to stimulants, und discontinue therapy as upproprinte.

Aggression.  Apgressive behavior and hostility (frequently obscrved in
children and adolescents with ADHD) reported in patients receiving drug ther-
upy far ADHD. No systematic evidence that stimulants cause these adverse
effects: however, monitor patients beginning rreatment for ADHD for onset or
worsening of aggressive behavior or hostility.

Growth Suppression. . Long-1erm (i.e.. exceeding 12 months) administration
cxpected o cause al Jeast g temporary suppression of normal weight undfor
height patterns in some children and adolescents. Dose-rclmed weight loss re-
ported in children during 4 weeks ol therapy with lisdexum[letamine.

Manulacturer secommends monitoring growth during treatment; patients
not growing or gaining weight as expecled may require lemporary discontin-
uance of treatment. However, the American Acaderny of Pediatrics slates (hul
studies of stimulams in children [ound Titde or no decreasc in expected height.
with uny decreuse,in growsh early in reatment being compensaled [or luter.on,

Seizures.  Possible lowering ol seizure threshold in patients with history of
seizures, in those with prior EEG abnormalities but no history of seizures, and,
very rarely, in 1hose-without history of seizures and with no prior evidence of
EEG abnormalitics. I[ seizures oceur, discontinue therupy.

Visual Effects. Visual disturbances (c.g., dilficulty with accommodation,
blurred vision) reported with stimulants.

Ties.  Amphetamines reported (0 exacerbale motor and phonic tics and
Tourette's syndrome. However, a history of tics or their development during
therapy is mof an absolute contraindication to continued vse. Nevertheless, eval-
uate for presence of tics and Tourette's syndrome in children and their tamilies
prior W initiating stimulant therapy.

 Other CNS Effects.  Amphetamines may impair the ahility 10 engage in
polentially hazardous sctivities (e.g., operating machinery or vehicles).

Specific Populations  Pregnancy.  Catepory C.

Risk of premuiurily: Jow. birth weight, and withdrawal symploms (c.g.. dys-
phoria, lnssitude, agiation) in infants born 1o dependent women.

Lactotion,  Distribuied into milk; discontinue nursing or the drug:

Pedintric Use,  « Safely ond éfficacy of lisdexam[clamine niol established in
children 3-5 years of g u,L Amphetamines not'recommended for ADHD in
children younger'than'3 years of age. Not siudied to date in adolescents,

Apgressive behavior, hostility, and psychetic (e.g., hallucinations, defu-
sional thinkinj) or munic symptoms reported in childeen and adolescents re-
ceiving stimulants for managcment of ADHD. {Sec anmgs under Camions. )

Sudden deatl reported in children and adolescents with structural cartiac
abnormalitics' ortother serious -cardinc conditions receiving usual dosages of
stimulanits. Sudden unexplained deuth also reponed in a small number ol ¢hil-
dren without structarul cardiac abnormalities receiving amphetamine combi-
nations. Results of one retrospective, case-control cpidemiologic -sludy sug-
gested 4 possible association between use of stimulant medications and sudden
unexplained death in healthy children and adolescents. (See Sudden Death and
Serious Cordiovascular Events under Warnings/Precautions, in Cautions:)

Long-1erm sdministration expected to cause at least « temporary suppres-
sion of normal weight and/or height patterns in some children and adolescents.
{Sce Growlh Suppressien under Cautions.)

Geriatric Use.  Lisdexam(¢tamine has not been studied in this population.

Hepatic Impnirment.  Nol specifically studied in hepatic impairment.

Renad Impairment. Nou specifically studied in renaf impaimient.

m Common Adverse Effects  Children 6-12 years of age: Decreased
appetiic, insemnia, upper abdominal pain, imiability. vomiling, weight loss,
nausca, dry mouth, dizziness, aflect lability, rash, lic, pyrexia, somnolence.

Adults: Decreased appcuh_ insomnia, dry mouth, diarrhca, nansea, anxicly,
anorexia, jitteriness, increascd blood pressure, agilalion, restlessness, hypt.r—
lridrosis, increased heart rate, tremor, dyspnei.

Drug Interactions

Active metabolite (dexiroamphetamine} inhibits monoamine oxidase
MAQ).

Lisdexamletamine is not metabolized by cytochrome P-450 (CYP) isuen-
zymes. In vitro studics sugpest only minor inhibition of CYP i l‘T-DLI'ITVI'I'IL\ [A2,
7D(1 and "-Al by amphetamine and/or its metabuliles.

[ Urmdr} Acidifying Agents  Increased urinary excretion and de-
creased serum eoncenirations and efficacy of amphetamines with concomitunt
use of urinary aciditying agents {ammonium chloride, sodium acid. phosphate,
cranberry juice).

B Adrenergic Blockers
m Alkalihizing Agents  Decreased urinary excretion of wmphetamines
with concomitant use of alkalinizing agents (carbonic anhydrase inhibitors,
sodium bicarbonaie).

B Tricyclic Antidepressants  Enhanced activity of tricyclic antide-
pressamis; desipramine or protriptyline cause striking and sustained increases
in the conceniration of dextroainphetamine in the brain; cardjovascular effects
can he pu]cmi;ucd.

B Antihistamines
antihistamines.
2540

Poleniial inhibition of adrenergic blockade.

Amphetamines may counteract the sedative effects of
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B Antihypertensives
effects of untihypertensives.
® Chlorpromazine  Chlorpromazine inhibits the central stimulant ef-
lects af amphetamines by blocking dopamine und norepinephrine receptors.
Can be uscd 1o trear amphetamine poisoning.

m Ethosuximide Intestinal absorption of ethosuximide may be delayed.

B Haloperidel  Haloperidol inhibils the central stimulant effects of am-
phctamines by blocking dopamine recepiors.

m Lithiem Carbonate  Lithium may inhibit the anoreciic and stimula-
tory cffects of amphelamine.

m MAO Inhibitors MAO inhibitors slow the metabolism of ampheta-
mines, increasing their effect on the releuse of norepinephrine and other mon-
oamines leading 1o, headaches und other signs of hyperiensive crisis. Toxic
neurologic effecys, hyperiensive crisis, and malignant h}pcrpyrcxia can oceur,
sometimnes with fatul results. Amphcn.nm:nes contraindicated in paticnts cur-
rently or recently {within |4 days) receiving MAQ inhibitor.

B Meperidine
dine.

m Methenamine  Acidilying agents used with methenamine increase uri-
nary excretion and decrease elficacy of amphetamines,

m Norepinephrine
norepinephring.

® Phenobarbital
tal; concomilant use may produce 2
® Phenytoin  Ampheramines may delay absorption of phenytoin; con-
comilant bse may produu. 4 synergistic anticonvulsanl action,

B Propoxyphene In propoxyphene overdosage. amphetaming-induced
CNS stimulation is polentiated and [asal convulsions can occur.

® Sympathomimetic Apents
agenis. Use with caution.

B Tests for Plasma Corticosteroids  Elevaled plasma corticosteroid
concentritions; this increase is greatest in the evaning,.

M Tests for Urinary Steroids
oid delerminations.

H. Veratrum Alkaloids
veralrum.
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Amphciamines may untugonize the hypolcnsive

Amphetamines potentiate the analgesic cffect ol meperi-

Amphetamines cnhance the adrenergic effects of

Amphelamines may delay ubsorption of phenobarbi-
synergistic anticonvulsant action.

Enhanced activity of sympathomimetic

Possible interference with urinary sier-

Amphetamines ihhibit the hypotensive eflectof

Description

Lisdexamleramine, a prodrug of dcxtrn.lmphcmmmu. is-a CNS stimulant.
Lisdexam{etamine is inactive until hydrolyzed in vivo to f-lysine,' s naturally
oceurring essentiul amino aeid, und dextroamphetamine, vhich is responsible
for the drug®s activily. For informaation on the pharmacology ol*amphetamines,
see Pharmacology in the Amphetamines General Stalement 28:20,04,

Lisdexam[ctamine is rapidly ahsorbed frem the GI ruct; following oral
adminisiration, die onset ol action occurs within 2 hours.. Conversion of lis-
dexam/felaminc to Hlysine and dextroumphetaming is thought to oceur by first-
piss inlestinal and/or hepatic metaboelism. Lisdexamictamine is nol. melabo-
lized by the cylochrome P-450 (CYP) enzyme sysiem. and ihe ubility of
dextronmpheiumine 1o inhibil this enzyme puthwviy has not been fully eluci-
dated. In vitro sludics with human microsomes indicate minor inhibition of
CYP isoenzymes 1A2, 2D6. and 3Ad by amphciamine and/or its metabolites,
The plasma hall-lives ol lisdexamletamine and dextroamphelamine arc less
than [ hour and 9.4-9.7 hours, respectively. Approximalely 6% of a radio-
labeled dose of lisdexsmletamine 15 excreted in urine, with the parent drug
asccounting for only about 2% of the recovered radigetivity,

Advice to Patients

Provide patient or carcgiver with a copy of the.manufacturer’s patent in-
formation {medication guide); discuss und answer questions about i1s conlenls
as needed. Instruct paticnt or caregiver to read andd understand conlenis of
medication guide belore initiating therapy and each time the prescriplion is
refilled.

Advise parents with concerns about long-term effects (e.g.. ellects on
weight) and (he need Inrmnunuud therapy that drug holidays can he considered
in consultation with the patient’s clinician. However, the benefits VETsUS risks
al such interruptions in therapy have not been established.

Question aboul possible substance abuse, including in other family mem-
bers {since they may abuse the paticnt’s medicaion xupp!y) .

Advise 10 1ake drug in the moming 1o minimize insomnia.

Advise thal appetilé suppression may occur. Giving the imoming dose with
a meal and providing a high-caloric drink or snack late in the evening when
the stimulunt efTects have subsided may be helplul.

Advise 1o inform clinician immediately i adverse cardiovascular (e.g.,
chest, pain, shonness of brenth[uiming) or psychiatric effects«{c.g.. halluci-
nations, delusional thinking, maniy) occur.

-+Instruct aboul the poicniial for umphcldmmus 10 impair p:man s ability Lo
perform potentially hazardous: dEl]VlllE‘i such ns ditving or operating heavy
iachinery.

Importance of informing clinicians of existing or coniemplated concomilant
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therapy., including prescription and OTC drugs, dietary supplements, and herbal
products, as well as uny concomilant illnesses/conditions (e.g., cardiac/cardio-
vascular disense, thyroid disease, glaucoma, suicidal idcation or behaviors,
mental/psychiatric disorder, seizures).

Imporiance of women informing clinicians if they are or plan 1o become
pregnant or plan to breast-feed.

Imponance of informing patients of other important precaintionary infor-
mation. (See Caations.)

Overview™ (see Users Guide). For additional information on this drug
until a more deteiled monograph is developed and puhlished, the manu-
focturer’s labeling should be consulied, It is essential that the manufac-
turer’s labeling be consulted for more detailed information on ususl cav-
tions, precautions, contraindications, poiential drug inleractions,
luburptory fest interferences, and acule toxicily.

Preparations

Subject to-control under the Federal Controlled Substances Act of 1970 as
a schedule O {C-11) drug.
" Excipients in commercially avallable drug preparations may have clinically
imporiant effects in some individuals; consult specifie product labeling for deiails.

Lisdexamfetamine Dimesylate

Oral

Capsules 20 mg Vyvanse™ (C-II), Shire
30 mg Vyvanse™ (C-[l). Shira
40 mg Vyvanse® (C-Il), Shire
.50 mg Vyvanse® (C-11), Shire
60 mg Vyvanse® {C-[1), Shire
70 mg Vyvanse® (C-I1). Shire

Sefecied Revisions December 2009, © Copyright, Janrry 2008, American Sociery of Health-System
Plarmacists, lie.

Methamphetamine Hydrochloride Desoxyephedrine

Hydrochloride

B Mcthamphetamine hydrochloride, the dextrorotatory isomer of phenylme-
thylamine, has pharmacologic actions thut are qualitatively similar 1o tHose of
amphelamine and ephedrine.

Uses

Mcthamphelumine has been used as an adjunct o caloric restriction in the
short-lerm {r.e,, a few weeks) ireatment'ol exogenous-obesity. However, short-
termi or'iritermillent therapy with methamphelamine ‘is unlikely to maintain o
long-term benefit, and prolonged administration of methamphetamine for the
treatment of obesity is not indiealed. Melhamphetamine also is used as an
adjunct 1o psychological, educational, social, and other remedial measures in
the treatment ef attention deficit hyperactivity disorder (ADHD). Metham-
phetamine- also'has been misused and abused [or its CNS stimulatory effects.

m Exopgenous Obesity  Methamphetamine has heen used as an adjunct
in caloric restriction in the short-lerm {i.c., a few weeks) treatiment of exogenous
obesity. The anorexigenic effeel of sympathomimetic compounds used in the
treatment of obesily is lemporary, seldoin Jasting more than a few weeks. and
tolerunee may vccur. However, obesity usually is a chronice diseise, and short-
term or internillent therapy with (hesc drugs is unlikely to muintain a long-
lenn benefit therelore, short-term use of anorexigenic agents, ineluding meth-
amphietamine, is not recommended, Furthermore, prolonged administration of
methamphelamine in the treatment of ehesity is nol indicaled, (See Cautions:
Precautions and Contraindieations.} To help bring about and mainisin loss of
weight, the patient mus! be taught 1o curtail overeating and 10 consume a suit-
able diet. For [urther infonmation on the treatment of exogenous obesity, see
Uses: Exogencus Obesity. in the Amphetamines General Statement 28:20.04.

m  Attention Deficit Hyperactivity Disorder  Methamphetamine also
is used ns an adjunct 1o psychological, educational, secial, and other remedial
measures in the treatment of ADHD (hyperkinetic disorder, hyperkinetic syn-
drome ol childhood, minimal brain dysfunciion) in children older than 6 ycars
of age.

Methamphetamine should not be used o combat fatigue or exhaustion or
to teplace sleep in normal persons,

ADHD usually is characterized by developmentully inappropriate symp-
toms {e.g., moderale (o severe distractibility, short attention span, hyperactivity,
cmotional lahility, immpulsivity). The finul diagnosis of this diserder should not
be made if these symptoms are of only comparatively recent origin. Nonlocal-
izing (sof1} neurologic signs. leurning disability, and abnormal EEG may or
may noi be present, and a diagnosis of CNS dysfunction may or may not be
warranted. Dmg therapy is not indicated in all children with ADHD, and such
therapy should be considered only after o eomplete evaluation including med-
ical history has becn performed. The decision to use amphetomines' should
depend on the ape of the child and the physician’s assessment of the severily
und duration of symptoms und should not depend solely on one or more be-

MEJL@HPQSQAZAQOJ-O PagﬁllZﬂQ‘f\.ZlNEs 28:20.04

havioral characteristics, When symptoms of ADHD are ossociated with acute
stress reactions, usc of amphetamines usually is not recommended. For o more
detailed discussion on the management of ADHD, including the use of stim-
ulants such’ us methamphetaming, see Uses: Allention Deficit Hypeructivity
Disorder, in Meihylphenidate 28:2(1.92.

B Misuse and Abuse  Misuse ond abuse of amphclamines, especially
methamphetamine, for CNS stimulutory cffects have esperienced a resurgence.
In large part, this resurgence has resulted from the relative ease with which
methamphetamine can be synihesized clandestinely from readily avaikable
chemicals such as ephedrine, phenylpropanolamine (no longer commercially
available in 1he US), or pseudoephedrine. (Sec Chronic Toxicily, in the Am-
phetamines General Statement 28:20.04.) Legal restrictions, including enact-
ment of the US Comprehensive Methamphetamine Control Act of 1996 and
later the Meithamphelamine Anu-Proliferation Act of 2000 and the Combat
Methamphetamine Epidemic Act of 2005, on the availability of these com-
pounds have heen cnacted in an effort 1o reverse this resurgence in misuse and
abuse.

Dosage and Administiration

M Administration  Mehamphetamine hydrochloride is administered
orally. Because of the poiential for insomnia, adminisiraivo of methamphet-
amine in the laic evening should be avoided.

m Dosage  Dosage and potency of methamphetamine hydrochloride are
expressed in lerms ol the hydrochloride. (See’Chemistry nnd- Stability: Chem-
istry.)

Daosage of methamphetamine hydrechloride should he adjusted oecarding
to individual response and 1olerance: the smallest dose reguired o produce the
desired response should always be used.

Exogenous Obesity  Asun adjunct in die treatment of cxogenous obe-
sity, the usual adult dosage of methamphetamine hydrochloride is 2.5-5 mg 2
or 3 times daily, given one-half hour before ineals. Treatment should not exceed
a duration of 4 few weeks.

Artention Deficit Hyperactivity Disorder  As an ndjunct in the treat-
ment of astention delicit hyperactivity disorder {ADHD) in children 6 yeurs of
age and older, the usual initial dospge of methamphetamine hydrochloride is 5
mg once or lwice daily. Daily dosage may be increased by 5 mg at weekly
intervals antil nn optimum clinical response is schicved. The usual effective
dosage 15 20-25 mg daily. The totl duily dose may be given as conventional
tablets in 2 divided doses daily.

When possible, therapy should be interrupied occasionally to determine il
there is u rccurrence of behavioral symploms sufficient 1o require continued
treatment.

Cautions

Mclhampletnmine shares the loxic potentials ol amphetamines, and the
usual eautions, precautions, and vcomtraindicutions ol amphetamine therapy
should be ohserved. (See Cautions, in the Amphetimines General Stmement
28:20.04) :

m Cardiovascular Effects  Sudden deash, stroke, myocardial infarction,
hyperiension or hypotension, tachycardia palpilation, or cardiae arrhythmias
My occur in- putients receiving stimulants. ineluding methamphetamine, (See
Cuardiovascular Precautions under Cautions: Precautions and Contraindicutions,
in the Amphetamines Genersl Statement. 28:20.04.) Falal cardiorespirsiory ar-
rest has been reporied following abuse or misuse of methumphelamine.

B Nervous System Effetts  Adverse nervous sysiem effects of merh-
amphetamine may -include ncrvousness, insomnia, irritability. lalkmivencss,
dizziness, headache, blurred vision, mydriasis, dizziness, dysphoria, euphoria,
wemor, restlessness snd hyperexcitahility. Rarely, psychotic episodes have oc-
curred in putients receiving recommended dosages. The drug may also exac-
erbate motor and vocal tics and Tourette’s disorder. Seizures, ugpressive be-
havior, and hostility alse have been reported with stimulanis. (See Psychiarsic
Precautions under Cautions: Precautions und Contraindications, in the Am-
phetamines General Statement 28:20.04.)

. : |
m GI Effects Gl disturbances of methamphetamine may include nausea,
vomiting, abdominal cramps, diarrhea or constipation, dryness of the mouth,
anorexia, and unpleasant taste.

® Other Adverse Effects  Urnicariy, impolence, and changes in libido
may oecur in psienls reeciving methamphelamine. Visual distarbances (diffi-
cully with accommaodaiion, blurred vision) have been reponied with siimulants.

m Precautions and Contraindications  The marufacturer's patient
information (medication guide) should be provided 10 the palient or caregiver
cach time methamphetamine is dispensed, und the clinician should discuss and
unswer questions about its conlents (e.g., benefits and risks of surmulant ther-
apy. appropriaie use} ns needed, The patient or caregiver also should be in-
structed 1o sead and undersiand the conlents of the medication guide belore
initiating therapy and each time the prescription is refiiled.

Patients should be warmed that mediamphelamine may impair their ability
to perform hazardous activities requiring mental alepness or physicul coordi-
nation {e.p., operating machinery, driving a motor vehicle).

Methamphetamine should be administered wilh caution, if ar aH, to patients
with hyperexcitability states or 10 those receiving drugs that inay produce this
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