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Topiramate ANTICONYULSANTS, MISCELLANEOUS

although dilferences in certain animal models have been observed and addiiive
effeeis appear (e oceor when the drug is combined with these onticonvulsents,

Although the precisc mechapism of action of 1epiramate is unknown, data
[rom clectrophysiologic and biochemical studies have revenled 4 propertics
thal may. conlribute to the drug's efficacy for seizure disorders and. migraine
prophylaxis. Al pharmacologically relevant concentrations, topirnmate blocks
vollage-dependent sodium channels; augments the. nclivity of y-aminobutyric
acid (GABA) nt 'some subtypes of the GABA-A receptor; antaponizes the
AMPA/kainule subtype of the glutimale receptor; and inhibits carbonic an-
hydrase (particularly CA-T and CA-IV isoenzymes). In pencral, anticonvulsant
drugs are thought 1o act by one or more of the following mechanisms: madu-
lating votiage-dependent ion {e.g., sodium) channels invotved in action polen-
tial propagation or barst generation., enhancement of GABA inhibilory activity,
undfor inhibition of excitolory amino acid ncurotransmiller {(e.g., glutamale.,
aspartale} acliviry.

‘Topirumate exhibits effects on cultured neurons similar 1o those observed
wilh phenyloin and carbamazepine, and such effects are suggestive of an in-
oetive state-dependent bluck of voliage-dependent sodium chiannels, Topira-
mate reduces the duration of epileptiform bursts: of neuronal finng and de-
creases the number of action potentials in studies ofcultured rat hippocampal
neurons with spontaneous epileptiform burst activity. Topiramate also de-
creases the frequency of action polentials elicited by depolarizing clectric cur-
rent in cultured far hippocampal nearons. Depolarization and firing of an action
polcmial resubts from the rapid inflow of sodium ions tbrough voitage-depen-
dent sodiunm’ channels in the neuronul cell membrane. Afier firing, a neuron
enters a period of inactivation during whichr it is unable 1o fire agoin even if
the sodium channel is open. A slow action potcntial firing rale allows:the neuron
sufficicnt liine 1o recover from inaetivation, and the normal period uf inocti-
vation has o minimal effect on low-Trequency firing, During & partinl seizure,
neurons characteristically undergo high-frequency depolarization and firing of
actiun pdientials which is unecommon during normal physiologic ncurenaf ac-
tivity: Some anticonvuisant drugs (e.g.. phenytoin, corbumazepine) preferen-
tially bind ta voliage-dependent sodium channels during their inactivated state.
slow the rate of recovery of sodium channels from their periud of inactivaiion,
and linit the ability of the neurcn (o depolasize and fire at high frequencies.

Topiramole enhances the activity of the inhibitory neurotrapsmiter GABA-
at a nonbenzodiazepine site on GABA, receplors. Activotion of the posisy-
naplic GABA , receplor by GABA causes inhibition by increasing the inward
flow ol chloride ions, resulling in hyperpolarization of the posisynapuc cell;in
chloride ton-depleted murine eerchbellar granule cells, therapentic conceniro-
lions of topiramale (in comhination with GABA) e¢nhance GABA-cvoked in-
ward flux of chloride ions in & concentraion-dependent manner. Benzodiaze-
pines act al GABA, receplors 1o enhance GABA-evoked inward fow of
chloride ions, bul the benzodiazepine antagonist {lumazenil does not appear o
inhibir topiramate enhancement of GABA-cvoked currents in GABA,, cortical
neuronal reccptors. Topiramate also does not appear (o increase duration of
chloride ion channel opening. Therefore, topiramalc moy potentiale GABA -
evoked chlonde ion flux by a mechanism other than GABA ,-recepior modu-
Jation, ;

Topiramale antagonizes o non-N-methyl-d- -ilspartile (NMDA) glutamyie re-
ceptor and the kainute/w-umino-3-hydroxy-3- methylisoxazole-4-propionic acid
{AMPA) reeeptor subtype, Althougl) topiramate had no appurent effect on glu-
latnate receplors of the NMDA subtype in cultured rat hippocampal neurons.
topiramate, aniagonized (he ability of kainare (0 activate the kainate/AMPA
glutanate receptor subtype. and these effects were shown to be concentration
dlependent. Glutamate, the principal excilatory. neurptransmitter omino acid in
the_brain, interacts with specilic neuronal membrane receptors, including jon

channel coupled (ionotropic) (c.p., NMDA, kainute/AMPA, kainate) receptor
snbiypes and with G-prolein mup]cd {mclabo’iropic) receplors 1hal medulale
intracellular second-messengers. Glutamate is responsible for o variely of neu-
ruloglc finctions,’ including cognition, memory, movement, and sensation, and
excessive aclivation of glulumalu receplors may medinie injury or destruction
of neurons in some acute néurologic disorders and chronic ncurodegenerative
discases. The pathogenesis of séizures is thought to be mediated at least in part
through excessive stimulation of glutamale receptors. In spontancously cpilep-
tic rats, lopiramale has ‘reduced extracellular hippocumpal concentrations of
both' glulamate and aspartate, and a correlation existed between reduction in
glutamate concentrations and suppression of tonic scizures.

In gnimals, tnpiramale exhibits anticonvulsant activily in the maximal elec-
imshock seizure IMES) 1es1, suggesting thas, like phenyloin, it may be effcetive
in the manupement of partial and fonic-clonic {grand mal) seizires in humans.
Topirmmate also exhibited dose-dependent inhibition of absence-like seizures,
whicli was antagonized by pretreaiment with haloperidol. In animals, 1opir-
male was ineffeclive or wenkly effective in blocking clonie seizures induced
by pentylenetetrazole, indicating that the drug may not enhance GABA inhib-
itory activity subslnnually

Although the precise mechanism(s) of action of loplr.lmul(. in the manage-
ment of aledhol dependence is unclear, lopiramate enhunces GABA-medinted
mh:buor) neurotrinsmission and inhibits glutamatergic stimulatory neurotrans-
misston; such changes appeir 1o decrease dopainincrgic activity in the meso-
corticolimbic areas of the brain, which have been associuted with alcohol de-
pendence.
~~—Topiramate inhibils carbonic anhydrase CA-I and CA-1V isoenzymes and,
like other.carbenic anhydrase inhibitors-(e.g., acetazelamide, dichlorphenam-
irle), the drug.may promote the formaotion of renal calculi by increasing urinary
pHiand idecreasing the .excretion-of urinary citsales. In premarketing studies:
renal calculi.were reported to occur in 1.5% of patients receiving topiramate,
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an incidence 3-4 limes that' exgected in o similar unireated pepulation, but
mosT pulients who developed ealculi elected to continue therapy with the drug.
Use of 1opiramate wilh other curbonic anhydrase inhibitors may increase the
risk of renol calculi and therefore should he avoided.

Preparations

Excipients in commercially available drug preparations may have clinically
impartant elfects in some individuals; consult specific product labeling for detaili.

Topiramate
Oral
Capsules 15 mg Topamax™® Sprinkle, Orho-
McNeil
25 mg Topamax* Sprinkle, Orho-
McNeil
Tablets, fllm- 25 mg Topemak™, Ortho-McNell
coated
50 mg Topamax”, Ortho-McNeil
100 mg Topamax*®, Ortho-McNell
200 mg Topamax®, Orlho-McNeil

L0 is ol curently included i the Iobheling xprmvtd by 1he UGS Food amd D Adsninistrznion

Selceted Revisions December 2000, © Copyrigin, Juay 1997, American Secieny of Hyoleh-System
Phurmucises, ine.

Valproate Sodium Sodium Dipropylacelate,

Sodium o-Prapylvalerala, DPA Sodium
Dipropylacetic Acid, 2-Propylvaleric Acid, DPA
Valproate Semisodum

Valproic Acid
Divalproex Sodium

B Valproic acid, valproate sodium, and divalproex sodium are carboxylic
acid-derivative anticonvulsants that also are used to treal acule manic episodes
or for prophylaxis of migraine headache as mll as cenain ofher psychiairic
disorders,

Uses .

m Seizure Dlsnrder‘; Vaiproic acid, valproate sodium, or divalproex so-
dium is used olone or with other anticonvulsans (é.g., ethosuximide) in the
prophylactic management of simple and complex-absence (pelit mal) scizures.
The drugs also may be used in conjurction with other-anticonvulsants in the
management of, multiple seizure types that include absence seizures. Valproic
acid is considered a drug ot choice for absence or atypical absence seizures.

Valproic acid, valproate sodium, or divalproex sodium is. used: alone or
with other anticonvutlsants (e.g., carbamazepine, phenytoin) in the prophylactic
manapement of complex partiol seizures thal oecur either by -themselves or in
association with other seizure types: Some clinicians sfale that valproie acid
moy be consideigd n,drug of choice for the management of complex paniul
seizures: Two rindomized; ploecbo-controlted (rals, ene of valproic acid as
monotherupy and one of valproic acid ns odjunctive therapy, demonstraled that
the drug decreased (he frequency of seizures in putiénts inadequately controlled
by.other therapies (e.g., carbamuzepine; phenylein, phenobarbitud).

Valproic acid has been used and 15 considered by some clinicians as a drug
of choice for management of ather peneralized seizures, including primary
peneralized tonic-clonic seizures§. atypical absencet, myoclonict, or atonic
seizurest, especially for those patients with.more. than one type of generalized
seizure. In addition, some clinicians siate that valproic acid moy be used as o
drug of choice: for the manogement of simplé partial seizurest, Valproic beid
also has been adminisiered:tectally? or by intragastric dript with some success
in the managemenl of status ¢pilepticus relructory:lo I'V diazepam®. A paren-
teral formulation of valproic neid has been sudied and has been efleclive when
administered [VT m the management of status epilepticus.

Valproic acid hus beenused with-seme success in the ireatment of Lennox-
Gastaut syndromo and infantile spasms.

® Bipolar Disorder . Divalproex sodium is used in the treatment of
manic episodes associated with bipolar disorder: valproic acidf and valproate
sodiumt also have been used. Because there are only minor differences in the
phurinacokinetics of the formulalions. and because all forms of the drug cir-
culate in plasma as valproie acid, the wrm “valproic acid” will be used'in the
following discussion. ' "

Valproic acid has been used as mnnolhunpy ur as parl of combinulion
therapy (¢.g., With lithium, antipsychotic apents [e. o ‘olanuping], antidepres-
sants, carbarmnazepine) in the tremment ol ucute manic episodes. The American
Psychiatric Association (APA) currently recommends combined therapy with
valproic acid plus an d.ﬂ[l[)‘inhO[lC agent or with lithium plus un antipsycholic
agent as first-line drug ‘therupy for the acute treatment of more severe manic
or mixed episodes and monotherapy with one of these drups for less severe
episodes. For mixed episodes. valproic acid may Be prefemred over lithium.
Vulproic acid or lithium also is recommended for the initial acuie treaument of
rapid cycling. :

A mynje episode is a distinet period 6l abnormally and persistently elevaied,
expansive, or imilable mood. Typienl symploms include pressure of speech,
molor hyperoctivity, reduced need. for sleep, flight of idens, grandiosity, poor
judpment, aggressiveness, und possible hosiifity.-Elficacy of valprotc acid in
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the treatmem of manic episodes was cslablished in shon-term, placebo-con-
trolled, parallel-group trials in patients hospitalized with bipolar disorder,
manic (DSM-IIIR); response to therapy was assessed using objective rating
scales such as the Young Manin.Rating Scale {YMRS}, an aupmenied Bricf
Psychiatric Rating Scale (BFRS-A), the Mania Rating Scale (MRS), and the
Global Assessment Scale (GAS). One siudy specifically enrolled patiems who
were intolerant of or unresponsive Lo previous lithium therupy. ‘Up 10 40% of
patients fail to respond to or are intolerant of lithium therapy for manic epi-
sodes; such patients may demonsirate a response 1o valproic acid, although
response 10 valproie acid appears to be independent of prior response to lithium
therapy. Valproie acid therapy appears to be ubout as effective as lithium for
the trealment of manic episodes. In one plucebo-controlled trial, 48% of pu-
tients recewmg valproic acid demonstrated a response (o the drug as measured
by changes in the Manic Syndrome subscale of Ihe MRS: 49% of patienis
receiving lithium respended to therupy, while 25% of patients receiving pia-
cebo responded. Antimanic response to valproic acid typically occurs within
1-2 weeks of initiating therapy. Vulproic acid therapy also appeers to be ef-
feciive in specitic lypes of maniy, including rapid-cycling mania and dysphoric
mania, which have been.reponed 10 be poorly responsive Lo lithium.

Although the manufaciurer states thut safety and elficacy of long-term (i.e.,

longer than 3 weeks) vulproic acid lherapy have not been estoblished in the
treniment of manic episodes, valproic ncid also has been used, alone or in
combination therapy, for long-term or maintenance antimanic therapyt, and
APA currently considers the best empiric evidence 1o support the use of val-
proie acid or lithium for muintenance therapy. Antimanic cfficacy has been
maintained from severul monshs to more than 10 yeurs, and such long-lerm
therapy appears (o decrease the frequency and severity of bipolar episodes over
exiended periods of time; however, funther study is required to establish the
efficucy of valproic acid as maintenunce therapy of manic episodes. Valproic
acid does not appear 1o he as effective for the management of the depressive
component of bipolar disordert; although some evidence sugpests that long-
term valproic acid therapy may be moderately effective in the prophylaxis of
depressive episodes, its acute effects on depression appeur to be limiled. Some
clinicians recommiend that vulproic acid therapy be used in patients with bipolar
disorder or schizoaffective disorder, bipolar lype, whe huve responded inade-
quately to or have heen unable to tolerate treatment with lithium salis or other
therapy (e.g.. carbamizepine). particutarly i the patient displays residual manic
symptoms, or in the presence of rupid cycling, dysphoric mania or hypomania,
associated nearologic ahnormalitics, or organic brain disorder.
m Migraine Prophylexis of Clhronic Attacks  Divalproex sodium
is used in the prophylaxis ol migraine headache, with or without associated
aura; v.alprmc acidt and sodium valpromet also have been used. Because there
are only minor differcnces in the pharmacokinetics of the fermulations, and
because all forms of the drug circulule in plasma as valproic acid, the 1erm
“valproic acid" will be used in the following discussion. Because valproic acid
may pose a hazard 1o the fetus (see Cautions: Pregnancy, Fertility, and Lac-
lation), it should be considered for women of childbearing potential only after
this risk has been discussed thoroughly with the puticnt and weighed against
the polential benelits of trewimenl. Some cliniciuns state thut cffective contra-
ception during valproic acid 1herapy should be strongly encouraged.

The US Headache Consonium states that 1here is good evidence [rom niul-
tipte well-designed clinical triats that vulproic acid has medium 1o high efficacy
Tor the prophylaxis of migruine headache. Valproic acid was demonstrated to
be effective in the prophylaxis of migraing headache in 2 randomized, double-
blind, placebo-contrelled trals in patients with at least a 6-month, bistory of
migraine, with or withoul associated auru, Patienis also hud Lo cxperience at
leust 2 migraines per month in the 3 months prior to enrollment in the studies;
patients were excluded il they had clusier headnches. Although women of child-
bearing poleutial were excluded from one siudy. becuusc of the leralogenic
properties of valproic acid, they were included in the other, provided that they
were praclicing an effective form of contraception, In both studies, after a 4-
weck single-blind placebo baseline period, patients were randaornized to receive
either valproic acid or placebo during a 12-week treatment period consisting
ol a 4-week Litration period and sn B-week maintenance period. Assessment of
treatment outcome wis based on 4-week migraine headuche rates during the
12-week Lreatment period. In the first study, dosuge titralion way guided by the
use of zctual or sham trough total serum valproate concentrations for paticots
receiving valproic acid er placebo, respectively. The mean dosage of valproic
acid was 1087 mg daily (range: 5002500 mg daily}, wilh dosages of more
than 500 mg being given in 3 divided doses daily. Palients receiving valproic
acid experienced o substantinl decrease in the mean 4-week migraine headache
rale compared with those receiving placebo (3.5 versus 5.7, respeclively). In
the second study. patients were rundomized Lo receive (afier titration from an
initial dosage of 250 mg dnily) 500, 1000, or 1500 mg of valproic acid daily
or placebo, administered as 2 daily doses. Efficacy of valproic acid in the
second study was to be determined by comparing the 4-week migraine head-
ache rate in the combined groups of p.menls receiving 1000 and 1500 mg of
valproic acid 1o that of patients receiving placebo. However, the manufacturer
repom that the mean 4-weck wnigraine headache mites in patients .recéiving
Falproic acid 500, 1000, or 1500 g daily were 3.3, 3, or 3.3, respectively,
compared 1o a rate of 4.5 in palients receiving placebo. and that the rate in the
combined groups of patients receiving 1000 or 1500 mg daily was substantially
lower than that of the placebo group.

[n addition, valproic acid (given once daily as an extended-release tablet)
wus demonstrated to be effective in the prophyluxis of migraine headache in n
12-week, multicenter, double-blind, plicebo-controlled clinicaltrial in potients
with a history of migraine headoches with or without associnled nura.
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Other studies also have shown valproic acid to he effective in the prophy-
laxis of migraine. In .one comparutive single-blind, placebo-controlled, cross-
over sludy, vatproic acid was shown (o be-as effective in migraine prophy]axu.
as' propranolol.

Acute Attacks TV valproate sodium has been used for the acutet man-
agement ol migraine headache; however, the role of the drug relative 1o other
acule therapjes {sclective serotonin 1ype |-like receptor ngonists [“triplans™),
ergol alkaloids, antiemetics, nonsieroidal anti-inlammatory agents [NSATAs],
butalbital-comaining analgesics, opiute analgesics) requires further elucidation.
Results of severul studies, including open-label, comparative, randomized, pro-
spective, retrospective, andfor double-hlind, studies and at least one placebo-
controlled study, as well as case reports, indicate thnt IV valproate sodium may
nlleviale acule migriine atlacks in patients with or without aura and generally
appears 1o be well tolerated. Eflicacy penerally was evalualed in 1erms of n
reduction-in headache severity as rated by the patient (i.e., a reduction in pain
from severe or moderalely severe to mild or absent usually using a 3- or 4-
point scale) or by a visual analog puin score (VAS). Limited dawa indicate thai
300-mg lo 1-g IV valproate sodium doses (sore ol which were repeated al the
same initial dose or less) were associated with reliel of migraine headache,
usually within | to several hours,

IV valproste sodium also has been used in the managemeni of chronic daily
headachet in a limited number of palienis some of whom have had an inade-
quate response (o dihydroergotamine or when dihydroergotamine was contra-
indicated.

Further study and experience are needed to more clearly define the role of
IV valproate sodium in the management of acute migraine atlacks and other
headnches.

For funther information on management and classification ol migraine head-
ache, see Vascular Headaches: General Principles in Migraine Therapy, under
Usaes, in Sumatripian 28:32.28.

B Schizophrenia  Valproic acid or divalproex sodium has been used as
an adjunct to amipsyt.hotic agents in the symptomiuic munagement of schizo-
phreniaf in patients whao fail to respond sufficiently to an adequate trial of an
antipsychotic*agen alone. The Americun Psychiutric Association (APA) and
some clinicians state that anticonvulsani agems such s valproic acid or dival-
proex sodium may be useful adjunels in schizephrenic patients with prominent
mood lability or wilh agitaied. uggressive, hostile, or violent behavior. In gen-
eral, for such adjunctive therapy, Valproic acid or divalproex sodium is admin-
istered in the sume dosage and wilh the same resulting therapeutic plasma
concentrations us that in the management of seizure disorders, The APA stales
that, wilh the exception of patients with schizophrenia whose ilbness has strong
affective components, valproic acid or divalproex sadium ulene has not been
shown lo be substantially effective in the long-tcrm treatment of schizophrenia,

While some evidence suppgested polential benefit of valproic acid in reliev-
ing tardive dyskinesia tn palients receiving long-term wntipsychotic drug ther-
apyt, recent systematic review of randomized controlled trials with nonben-
zodiazepine y-aminobutyric acid (GABA) agonists such as valproic acid found
the evidence for such:benefit unconvineing, and indicated that'any possible
benefit may be outweighed by adverse efTects. For ddditional information on
the ‘munagement of schizophreniu, see Uses: Psychotic Disortlers, in the Phe-
nothinzines General Stalement 28:16.08.24.

m Other Uses  Some expens recommend use of valproic acid {or the treat-
ment of apggressive oulbursts in children with ADHD. For a more detailed
discussion on the management of ADHD, see Uses: Attention Defieit Hyper-
activity Disorder, in Methylphenidate 28:20.04,

Valproic acid used alone or in conjunclion with GABA was ineffective in
the treatment of choreat {including Huntington’s chorea). Valproic acid has
been effective in a limited number of patients with erganic brain syndrome?,

Dosage and Administration

® Administration  Valproate sodium can be adminisiered orally or by
IV infusien and valproic acid and divalproex sodium are adminisiered orally.
Valproic acid also has been’ administered rectally by enema or in wax-based
suppaositories.

Patients who are currently receiving or bepinning therapy with valproic
acid, valproaie sodium, or divalproex sodium and/or any other anticonvulsant
for uny indication should be closely monitored for the emergence or worsening
of depressien, suicidal thoughts or behavior (suicidality), andfor any unusuul
changes in mood or behavior. (See Cautions: Nervous System Effects and
Cautions: Precautions and Contruindications.)

Oral Administration  Valproic acid, valproate sodium; and divatproex
sodium are administered orally. Valproic acid capsules should be swullowed
whole, not chewed. in order 10 prevent local immitation (o the mouth and tbroat.
If Gl-irritation occurs, the drug may be administered with food. Palienis who
are unable to tolerate the Gl effects of valproic ncid or valproate sodium may
tolerate divalproex sodium. When switching lo divalproex sodium delayed-
release tablels in patieuts receiving valproic acid, the sume daily dose and
schedule should be used. After stabilization with divalproex sodium therapy,
the daily dose may be divided and administered 2 or 3 times daily in selected
patients. Extended-release tablers of divalproex sodiwn are adminisiered once
daily: patiems should be advised thal the exiended-release 1ablels must be swal-
lowed intact and not chewed or crushed, Valproare sodium oral seluiion should
not be administered in carbonated drinks because valproic acid will be liberated
and may cuuse lgcal irritation to the mouth and theoal as well as an unpleasant
taste.

The commercinlly available capsutes contnining eoaled ‘panicles of dival-
proex sodium {Depakote®) moy be swallowed inlnct or the entire contents of
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the capsule(s) may be sprinkled on a small amount (about § mL) of semisolid
lood (c.g.. npplesnuce pudding) immediately prior to administration. The mix-
iure coniaining coaled particles from the capsules should not be chewed. The
mixture of eoated panicles and semisolid [ood should not be stored for fulure
usc. Patients receiving divalproex sodium capsules containing coaled pariicles
should be instrueted nol to be concerned if they notice conted panticles in their
stool, because these particles do not completely dissolve and may be passed in
the stool,

The manulacturer states that although the extent of Gl nbsorption of val-
proic acid from capsules containing coated panicles or delayed-release tablets
of divalproex sodium is equivalent, peak and trough plasma concentrations
achieved with these dosage forms may vary {e.g., higher peak valproic acid
coneentrations generally are achieved with the delayed-release lablets). Al-
though these differences are unlikely to be clinicaily important, increased mon-
itoring of plasma valproic acid concentrations is recommended if anc dosage
form is subsiilued for the other.

The manufacturer siates that u]though it is agreed that phurmucolog:e treat-
meni beyond an inilial responsc in palients with manic cpisodes is desirabie,
both for the mainienance of inilinl response and for prevention of ncw manic
cpisodes, the sufety and efficaey of long-term (i.c,, longer than 3 weeks) val-
praic acid therapy for manic cpisodes have not becn established i in contrglied
¢linical (rials and that cliniciins who clect to use such therapy for extcnded
periads (i.e., longer than 3 weeks) should continunlly reevaluate the usefulness
of valproic acid therapy in the individual patienr. The munufacturer states that
the sufery of velproic acid for longer-term antimanic therapy is supponed by
data from record reviews involving approximatcly 360 patients treated for
longer 1han 3 months.

IV Administration
anly.

For IV use, the manufacturer states that the appropriate dose of valproate
sodium injection should be diluted with o least 50 mL of,a compatible TV.
solution (e.g., 55 destrose injection, 0.9% sodium chloride injection, lactated
Ringer’s injection). Diluted I'V solutions of the drug should be infused IV over
60 minutes.

Rapid 1V infusion of valproale sodium has been associated with an in-
creased risk of adverse effects and is not currenily included in the manufac-
turer’s labeling. However, rates exceeding 20 mpg/minuie or infusion periods
less thun 60 minules have been studied in o limited number ol patients with
seizure disorders and in patients with acute nigraine headaches, and such ad-
ministration generally appeared 10 be well 1olerated. In a study of the safety of
initial 5- to 10-minute 1V inlusions of valproute sodium (1.5-3 mg/kg per
minute of valproic ucid), patients generally tolerated such rapid infusions of
the drug; the study was not designed Lo ussess the efficacy of the regimen. The
drug alse appeared (o be well lolerated in studies evaluating efficacy in the
management of acute migraine attackst when valproate sodium doses of 300
mg to | g were infused [V ot rates ranging from 17-250 mg/minute or ocea-
sionally by direcl mpid {*bolus™ IV injection {100-mg doses).

Use of rapid infusions jn patienis receiving the 1V preparation as a parcn-
teral replacement for oral valproic acid has not been established.

Valproale sodium injection and diluted solutions of the drug should he
inspected visually for paniculsie maier and discoleration prior 1o administra-
tion whenever solution and continer permil.

B Dosage Dosage of valproate sodium and divalproex sodium is ex-
pressed in termts of valproic acid. Dosage must be carefully und slowly udjusted
according 1 individual requirements und response.

Seizure Disorders 1V Dusoge. [V valproale sodium therapy may be
employed in patients in whom oral therapy is temporarily not feasible, but
therupy should'be switched to oral administration as soon as elinically possible.
1V adminisiration of the drug can be used for monotherupy or as adjunctive
therapy in the management of seiznre disorders. The manufucturer siates that
the usual 1e1al daily -desages ol valproic acid are equivaleni for IV or oral
administration, and the doses and frequency of administration employed with
oral therapy in seizures disorders are expecled 10 be the same with 1V Therapy,
although plasmi concentration monitoring and dosuge udjusimem may be nec-
cssary. The use of IV therapy for longer than 14 days hias nol been siudied 1o
date, The manufacturer afso states thae the ase of [V valproate sodium for initial
monotherapy has nol been systematically studied; however, usual dosages and
titration employed with oral therapy can be employed with pasenteral therapy.
Patienis receiving dosuges near the maximum recommended dosage of 60 mg/
kg daily should be monitored closely, particularly when enzyme-inducing drugs
are not used concomilantly.

Oral Dosage.  Various valproic acid dosage regimens have been used in
published siudies. A correlalion belween plasma valproic ucid concentration
and therapeutic effect has nol been eslablished; however, a therapeutic range
of 50- 100 meg/mLhas. been supgesiced.

For the management of complex panial seizures, the manufucturers -state
that the usunl initial dosage of valproic acid as monotherapy or as adjunctive
therupy, when being added 10 a current therpeutic regimen, for adulis and
children |0 yeurs of age and older is 10-15 mgfkg daily. For the management
of simple or complex absence seizures, the manufacturer states that the usual
initial dosage of valproic aeid is 15 mg/kg daily. Dosage may be increased by.
5-10 mp/kg daily a1 weckly intervals uniil sejzures are controlled or ndverse
cffects prevem further increnses in dosage. The manufacturers state that the
maximum recommended dosage is 60 mg/kg daily. These dosage recommen-
dations also apply when amiconvulsant therapy is being initiated with dival-
proex sodiutn as deluyed- or.extended-release formulations,

When converting a patient from a current anticonvulsant to valproic acid
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therapy for the treaiment of complex partial seizures, valproic acid therapy
should be initiated at usual 5lar1i.ng doses. The dose of the current snticonvil-
sant may be deereased by 25% every 2 weeks, either stining concomituntly
with the initiation of valproic acid therapy or delayed by 1-2 weeks if there is
a concern thar seizures are likely Lo occur with a reduction. The speed and
duration of withdrawal of tie current anticonvuisant can be highly variable,
and patients should be monilored closely during this period for increased sei-
zure frequency. In order to.prevent adverse Gl effects, the manulacturers stale
thut the drug should be administered in 2 or more divided doses when the
dosape exceeds 250 mg daily. When divalproex sodiom delayed-release tablets
are administered, a twice-daily dosing regimen is suggested whenever feasible
and appeurs 10 adequately maintain plasma valproic aeid concentrations in most
paticmss receiving the drug. The frequency of adverse efTects {particularly he-
putic effects) may be dose related. The bencfit of improved seizure conlrol
which may accompany higher dosages should therefore be weighed carefully
apainst the risk of adverse effects.

When converling a paticnt whose secizure disorder iy controlled with de-
luyed-release divalproex sodiun inblets to the extended-release tnblets, the drug
should be administered once daily using a tolal daily dose that is 8-20% higher
thun the corresponding delayed-relcase dosage that the paticnt was receiving.
For patienis whose delayced-release daily dosage cannot be direcily converted
to a corresponding commercially available extended-relense dosage, clinieians
may consider increasing the delayed-release total daoily dosage to the next
higher dosuge before converting to the appropriaie exiended-release dosage.

For the management of status epilepticus refraciory 1o 1V diazepam¥, 400-
600 mg of valproic acid was adminisiered rectallyt by enema or in wax base
suppositories at 6-hour imervals,

Bipolar Disorder  The initial dosage of valproic acid in the treaiment
of manic episedes is 750 mg daily in divided doses. The dose ol valproic acid
should be increased as quickly as possible lo achieve the lowest therapeutic
dose preducing the desired clinieal effect or desired serum coneentration; how-
ever, the manulacturer recommends that the dose not exceed 60 mg/kpe daily.
In placebo-controlled studies of valpreie acid for the tresiment of manic epi-
sades,.the trough serum valproic acid concentration that produced the desired
clinical effect ranged from 50-125 meg/mL. Maximum serum concentrations
penerally were achieved within 14 duys afier initialing therapy.

Dosmg guidelines {or maintenance therapyt with valproic acid are less
evidence-based than those for acute therapy. and dosapes, lower than those
employed for acute thernpy occusionally have becn used. A l-year siudy with
divalproex sodium found an association between ‘higher serum concentrationis
und increased dppellle and decreused platelet and leukoeyte counts.

Migraine Pmphylmis of Chronle Attucks. In the prophylaxis of mi-
graine, with or without associated aura, the recommended initial dosage of
valproic acid is 250 mg twice daily, Some patients may benelit from doses of
up to 1 g daily; however, in clinical trials, there was na evidence that doses ol
valproic acid cxceeding this resulied in greater efficacy.,

For the prophylaxis of migraine headache in adulis, 1the recommended ini-
tia) dosage of divalproex sodium as extended-release lublets is 500 mg once
duily for 1 week; dosage may then.he increased 1o | g once daily. Although
maintenance dosages other than 1 g once duaily, have .nol been cvaluated in
patients with migraine headache, 1he ef{ective dosage range for lhese patients
is 500 mg 1o | g daily. It should be considered Ihat divalproex sodium exlended-
release tablets and divalproex sodjum delayed-release tablets are ner bioequiv-
alent. [f a patient requires smaller dosuge adjustment than that availuble using
the extended-release tablets, the delayed-release 1ablets should be used instead.
If a patient misses a dose of divalproex sodium extended-release ‘lablets, the
dose should be taken as soon as possible, untesé it is ajmost fime for the pext
dose. However, if the patiem skips a dose, a double dose of divalproex sodium
extended-release tablets should ngr be 1aken to make up for the missed dose.

Acute Altucks.  For (he acute management of migraine headachet in aduils
and odolescems, the optimum 1V dosage, frequency, and rate of udministration
hiave nol been established. In most reports, TV valproate sodium was given in
doses of 300 mg 1o | g diluted in a compatible 1V infusion (c.g., 5% dexirose
injection, 0.9% sodium chloride injection) solution (usually ahout 100-250 mL)
and infused [V at rates ranging from 17-100 mg/minule. In some patients, the
dose was administered more rapidly {e.g.. 500 mg over 2 minutes, 100 mg by
direct [“bolus™] IV injection). A repeat dose {equal 10 the initinl dose or less)

wias given 1o some patients within a few hours, if reduction of pain was not
sufficient. In one siudy, 500-mg doses of valproaie sodium were administered
every 8 hours for 2 days. Some patienis have received direct IV injections of
100-mg doses repemcd al S-minute infervals or infusions of a single 500-mg
dose (diluted in 5 mL of 0.8% sodium chloride injection) into a free-flowing
LV line of 0.95% sodium chloride | injection.

When TV valproate sodium has been used in the management of chronic
daily headache, an initial dose of [5 mg/kg wus administered over 30 minutes
followed by a dose of 5 mg/kg (infused over 15 minutes) given every 8 hours.

Dosage in. Geriatric Patients  Because of a decreuse in unbound
clearance of valproic acid, the starling dosage should be reduced. Subsequent
dosage should be increased more sjowly in geriatric patients. In addition, the
manufaelurer recommends regulormonitoring of fluid and nuirienal intake,
dehydration, somnolence, and other adverse effects in these individuals. Dos-
age reduction or discontinuance of valproic acid shoald be considered in ger-
jatric putients wilh-decreased food or fluid intake and in those with excessive
somnolence. The ullimaie therapeutic dosage in these patients sheuld be de-
termined on the basis of wolerability and clinical response.

Exhibit D.7, page 3




Case 3:09-cv-00080-TMB

Cautions

The adverse cffect profile of parenteral valproate sodium can be cxpected
to include all of the elTects associated with eral administsation of the drug. In
uddition, TV infusion of valproale sodium may causc local effects ar the injec-
tion sile and cffects associated with the rate of infusion. (See Cautions: Local
and Infusion-relaed Effecs.)

m Gl Effects  Nousen, vomiting, abdominal pain, anorexia, diarchea, and
dyspepsia may occur in putients receiving valproic acid. The mast frequent
adverse elleels of valproic acid following initiation ol thorapy with the drug
are nausea, vomiting, and indigestion. These adverse elfects usually are wan-
sient, rarely require discontinuance of therapy,-and can be minimized by ad-
ininistering the drug with meals or by beginning therapy with low doses and
incrensing the dose very gradually, While divalproex sodium shares e 10xjc
GI potential of valproic acid. the [requency of adverse GI cffects appears to be
lower and the elfects possibly less severe with divalproex sodium than with
valproic acid; patients who are unahle to tolerate the Gl effects of valproic acid
or valproate sodium may tolerale divalproex sodium, bur GI intolerance 10
divalproex sodium Con also occur. Both anorexia with some weight Inss and
increased appelile with weight pain have been reporied v patients receiving
valproic acid. Eructalion, fecal inconlinence, pastreenterilis. zlossitis, fatu-
lence, hematemesis, periodontal ahscesy, 100th disorder. dry moulh siomui
and constipation were reported in |=5% of patients receiving valproic-acid in
clinical trials. Dysphagia, gum hemorthage, und mouth uviceration also have

s

accurred in prester than 15 of puiients receiving the drug.

B Pancrealitis  Cases aof life-threwening pancrewtitis have been neported
in children and adults shonly afier initial use or after several years of therapy
with valproic acid. Pancreatitis may he hemorrhagic with a rupid progression
{rom initial sympioms o death, Development of munifestasions suppesiive of
pancreatitis (e.g., ahdominal pain, niusey, vomiting, and/or anorexia) requires
promnpt medical evnluation. (See Cautions: Precawrions and Contruindications.)
1t should be eonsidered that patients receiving valproic acid sre at greater risk
of developing pancrearitis than that expected in the general population and, in
addition, pancrealitis recurred on rechaflenge with the drug in several patients.
In clinical 1dals invelving 2416 patients, 2 cases of pancreatitis without alier-
native ctinlogy were reporied., representing 1044 patient-years experience.

m Nervous System Effects  Sedation and drowsincss may occur with
valproic acid therapy, especially it paticnts receiving other anticonvulsants.
(See Drug Imeractions: CNS Depressunts, Antidepressants, and Anticonvul-
sunts.) Somnolence, asthenia, dizziness. and tremor generally are the most lme-
guently reported adverse nervous syslesn ¢fecls in patienls receiving valproic
acid in clinical (rinls. Alaxio, emolional lubility. ubnormal thinking, amnesia,
and depression have been reported in up e 5-85 of patiens feceiving 1he drug.
Some patients have reported increased ateriness. insomnia, and nervousness
during 'valproic acid therapy. Comu hus been reported rarely in patients reeciv-
ing valproic acid as monotherapy or in combination with phenobarbital, Rarely.
putients have developed encephalopathy with or withoul fever, withoul evi-
dence of hepatic dysfunction or abnormal valproeic acid plosma concenlralions,
shorily alier the introduction of valproic acid therapy. Although this cendition
can be reversible upon discomtinuance of the drug. there have been [alatilies in
puiients with hyperammoncinic encephelopathy. ofien in patients with under-
lving urea cycle disorder, (See Caulions: Precautions and Contraindieations, )
Heoring: loss, either reversible or irreversible, hus been reported in patients
receiving vabproic acid therapy: however, a causal relationship to the drug has
not been established.

Between 1-5%s-of patients receiving valproie acid in clinicol trinls experi-
enced anxicly, confusion, headache, myasthenia. abnormal gail, paresthesia,
hypertonia, incoerdination, abnormal dreums. personality disorder, hallueina-
tions, euphoria, agitation, catntonia, dysanhrin, specch disorder, hypokinesia.
increased reflexes. tordive dyskinesis, or vertige. Asierixis, hypesthesia, par-
kinsonism, hostility, emotional upser, and psychosisfacute psychosis also have
oceurred rarely. Hyperactivity, aggressiveness, und other behavioral distur-
bunces have been reported in a few children receiving valproic.acid. Several
rcports have noted reversible cerebral wirophy and dementia in ussociation with
valproic acjd therapy.

The US Food and Drug Administration (FDA) has anulyzed suicidality
reponts lrom placebo-controlled studies involving || anticonvulsaats, ineluding
valptoic acid, and lound 1that patients receiving anticonvulsants had approxi-
malely twice the risk of suicidal behavior or ideation (0.43%) compared with
patients receiving placebo {0.24% ). FDA's analysis included 199 randomized.,
plucebo-eontrolled studies of 11 antieonvulsants (earbamuzepine. lelbamate,
gabapentin, lamotrigine, ¥vetiroéelun, oxcarbazepine, prepabalin, tinpabine,
lopirumate. valproate, and zonisamide) invelving over 43,000 patients 5 years
of age or older; the smdies evaluated 1he elfectivencss of the anticonvulsants
in epilepsy. psychiatric disorders (¢.g.. bipolar disorder, depression. anxicty),
und other conditions (e.g., migraine, neuropathic pain). This increased suiei-
dality risk was observed as early as one week: afer beginning therapy and
continued through 24 weeks. The resulls were gencrally eonsistent among the
I'l drogs studied. In addition, patients who were reated lor epilepsy, psychiatric
disorders, and other conditions werce all found 10 be a1 incrensed risk lor sui-
cillufity when compared wih placebo: there did oos appear s0 be a specific
demographic subgroup of putients 10 whieh the increased risk could be atrib-
uted. However. the relative risk lor suicidality was found 1o be higher in pu-
tienis with epilepsy compared with patients who were piven one of the drugs
for psychiatric or other conditions. (See Caulions: Precauotions and Conirain-
dicutions.)
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B Hepatic Effects  Minar elevations in serum concentrations af amnino-
trangferases (ransaminoses) and Inctite dehvdrogenase occur frequently in pa-
tients receiving- valproic acid and appear 1o be dose related. Qccasionally, in-
creases in serum bilirabin congentration and abnormal changes in other hepatic
function test resulls oceur; these results may reflect potentially serious hepa-
totoxicity. {See Cautions: Precautions and Contraindications.) Hepatie failure
resulting in death has occurred in patienis receiving valproic acid, usually dur-
ing the first 6 mondis ol therpy. Clinical experience indicates that children
youanger than 2 years of age, especially those receiving multiple anticonvulsants
or those with congenital rn:.lnbollc disorders, severe seizure disorders accom-
panied hy mental relarduuon, or orpanic brain discase, have a considerably
increased risk of developing faal hepatotoxicity eompared with older patient
groups. {Sce Cautions: Precautions and Contraindications.) Above 2 years of
age, die [requency of faial hepatvioxicity decreases considerably in progres-
sively older patient groups, Severe or [atal hepatoroxicity indaced by valpraic
acid may be preceded by nenspecific symptems sucly as loss of seizure control,
malaise, weakncss, lethargy. anorexin, and vomising.

Between [-5% of patients receiving valproic acid in clinical trials experi-
enced increased ALT (SGPT) and increased AST (SGOT) concentralions.
m Endocrine and Metabolic Effects  Hyperaminonemic encephalop-
athy, including some [latalities, has been reported in patients with urea cycle
disorders, particularly ornithine carbamoyliransferuse deficiency, following in-
ittation of valproic acid therapy. Hyperammonemia may occuc in patients ce-
ceiving vulproic ucid and may oceur in the absence of nbnormal hepalic lunc-
tian test results, Development of symptoms ol unexpluned hyperammonemic
encephalopathy (e.g.. lethargy, vomiting, changes in nentai slalus) requires
prampt medical evaluation, (See Cautions: Precautions and Contraindicmiions. )

Hypenatremin and tnappropriate antidiuretic hormone (ADH) secretion also
have been reponed, Hyperplycinemia has been reported in patients receiving
valprotc acid and was associated with a latal oalcome in one palient with
preexisting nonketotic hyperglycinemia. Between 1-5% of patients receiving
valproie acid in clinical nals experienced dysmenarthiea, amenaorrhea, vagi-
nitis, metrorchagia, or vaginal heinorrhuge. Brenst enlargement; palaciorrhea,
irrcgulur menses,. polyeysiie ovaries, hyperandrogenism, weight gain, Fan-
coni’s syndrotne (principally reporied in children). and parotid gland swelling
have oeeurred in some patients receiving valproic acid. Abnonnal shyroid fune-
tion test resuits and decreased campitine concentautions also have been reported:
however, the clinical importance of these abnormalities hos not been eluciduted.

® Hematologic Effects  Vulproic acid inhibits the secondary phase of
pluteles aggregation and may prulong bleeding time. In ene siudy of valproic
acid monotherapy for seizures, 27% of patienls receiving approximately 50
me/ke per day had at leas ene platelet count ol 75,000/mm’. Approximaiely
half of 1he patients discontinued therspy, with their platelel counts retuming to
normal; the remaining patients experienced aormalization of their platelet
counts with continued valproic acid therapy. {u this study, the probahility of
thrembocytopenia appeared to increase, signilicamly st total valproate serum
concentrations ol 110 meg/mL or preater (females) ar 135 meg/mL or greater
(males), Ecchymosis, petechiae. bruising, hematoma [ormusian, epistaxis, (rank
hemorrhage, lymphoeytosis, leukopenia, eosinophilio, macrocytosis, acute in-
wermittent porphyria, decreased [ibrinogen concentrations, anemia (including
macrocytic anemia, with or without folate deliciency). bone marrow suppres-
sion. pancytopeniy, and aplastic anemia also have been reported.

B Dermatologic and Sensitivity Reactions  Bewween 1-5% of pa-
tienls receiving valproie acid in clinical trials experienced seborrhea, dry skin,
pruritus; furunculosis, rash {including-naculopapular), or discoid lupus erythe-
matosus. Transieml alopecia, cutaneous vaseulitis. generalized pruritus, ana-
phylaxis, photoscnsilivity, Sievens-Johnson syndrome. erythemirnodosum, and
crylthema muliiforme huve'becn reported in patients receiving valproic acid
therapy. Rare cases of toxic epidermasl necrolysis have been reported, including
a lotal case in a §-month-old infant receiving valproic ucid therapy; however,
the infant was receiving other drugs’ concomilantly. An additional case of fatal
loxic epidermal necrosis was-reporied in w 35-year-old patient with acquired
irmmunodeficiency syndrome (AIDS) who was taking several concomilant
drugs and who had ‘i history of multiple culaneous drug reaclions.

® Local and Infusion-related Effects  In addition 1o the usual adverse
elfects associated with oral therapy, IV infusion of valproate sodium can pro-
duce local effects at the site of injection us w._H us adverse ellects associnted
witli the rate of 1V infusion: In clinical (rfals involving healthy adults as well
as patients with seizure disorders af lotal TV dosages of 120-6000 mg Ll.lll}
adverse locul effects ai the sile of infusion were rcporlLd in up 10 2.65% of
patients und included pain (2.6%). injection sile reaction {2.4%%), and inflam-
mation (0.6%). In these (rials, about 2% of patients disconlinued parenteral
therapy with ihe drug becavse of adverse effects, principally because of nausea
and vomiting and elevated amylase. Other reasons [or discontinuing parenteral
valproate sodium therapy included hallucinations, pneumonia, headache, in-
jection site reactien, and abnonmal gair.

Dizziness und injection site pain were reporied more frequently when val-
proate sodium was infused IV at a rate of 100 mg/minule relative 1o slower
rates that ranged up to 33 mg/minuie. At an 1V infusion rate of 200 mg/minule,
dizziness and 1as1e perversion occurred more Irequentdy than at an 1V infusion
rate of 100 mg/minute. o clinical trials. the maximum 1V infusion rate studied
was 200 mp/ininute.

® Ocular and Otic Effects  Diplopia. amblyopia, nystagmus, and tin-
nitus have been reported in up 1o 7169 of patients receiving valpreic acid in
clinicol 1rials. Other adverse ocular and-otic eflceis reporied in palients receiv-
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ing valproic ucid incinde abnormal vision, olitis media, conjunclivitis, dry eyes,
ocular pain, ocular disorder, photophobia, olic pain, and otic diserder, Reverss-
ible and irreversible bearing loss (including deafness) has heen reported; how-
ever, 4 cusual relationship has not been eslablished.

o Other Adverse Effects  Infection has been repored In up 10 20% of
patients receiving valproic acid in clinical trials. Back pain, fever, flu syndrame,
branchitis, rhinitis. pharyngitis, dyspnea, and pen'pheml edema have been re-
poried in up 10 5-12%; of patiens receiving the drug'in clinical rials. Increased
cough, chest pain, 1achycardia, hypertension, palpitation, arthythmia, brady-
curdiu, hypolension: postucal hypotension, fliste perversion, hiccups, laciul
cdema, pneumonia, sinnsitis, dysuri, urinary incontinence, cystitis, urinary
frequency, arthrafgin, myugiu, arthrosis, leg cramps, twitching, malaise, chills,
fever with chills, sweaiing, vusodilation, cysr, neck pain. neck rigidity. and
accidental injury also may occur. Adverse effects reported rurely in patients
receiving valproic seid include muscular weakness, interstilial nephritis, enu-
resis. urinary tract infection, bone pain, lupus erylbematosus, and latigee. A
case ol revessible skeletal musele wenkness and ventilaory failure also has
been reported in o geriatric patient receiving valproic acid therapy.

B Precautions and Contraindications = Since divalprocx sodium s a
prodrug of valproate, it shares the toxic potentials of valproie acid, and the
usual cautions, precautions, and contraindications of valproic acid therapy
should be observed with divulproex sodium therapy.

Patienis should be warned that vaiproic acid may impair ability (o perform
hazardous activilies requiring memal alertness or physical coordinatien (e.g.,
operating machinery or driving a molor vehicle),

FDA has inlormed healthcare prolessionals nbout an increased risk of sui-
cidality {suicidal behavior or ideation) observed in an analysis of studies using
vurious anticonvulsants compared with plucebo. (Sce Cautions: Nervous Sys-
tcm Eflects.} FDA recommends that all patents who are currently receiving or
bepinning therapy with any anliconvulsant (er any indicalion be closely mon-
iored for the emergence or worsening of depression, suicidal thoughts or be-
havior (suicidality), and/or unusual changes in mood .or behavior, Syinptoms
such as anxiety, ngittion, hostility, mania, and hypomania may be precursors
Lo emerging suctdality. Clinicians should inform patients, their families, and
caregivers of e polential for an-incrensed risk.of:suicidulity so that they sre
awure and able to notily their clinician of any unusaal behavioral changes.
Patients, fumily members, and caregivers also should be advised not 10 make
any changes 1o the anliconvulsam regimen. withoul first consulling with 1he
responsible clinician, They should pay close atiention 10 any day-to-day
changes in mood, behavier, and actions; since chinges can happen very
quickly. it is important (0 be alen to any sudden dilterences. In addition, pa-
tients, family menhers, aud caregivers should be aware of common warning
signs that may signal suicide risk (e.g., lalking or thinking about wanting to
hurt oneselfl ar end ane’s life, withdrwing from friends and family, hecoming
depressed or experiencing worsening ol existing depression, becoming preoc-
cupied with death and dying, piving away prized possessions). IT these or any
new and worrisome behaviors oceur, the responsible elinician should be con-
tacled iminediutely. FDA also recommends that cliniciuns who prescribe val-
proic acid ar any other anticonvulsant balance the disk for suicidality with the
risk of unireated illness. Epilepsy and many other illnesses for which anticon-
vulsunts are preseribed are themselves associated with an increased risk of
marbidity and mortliny and an increased risk of suicidal thoughes and behavior.
Il suicidal thoughts and behavior emerge during amticonvulsam therapy. the
clinician must consider whether the cmergence of 1hese symploms in any piven
pattent may be related 10 the illness being freated.

Results of in vitro studies indicate that.valpreaie appears 10 stimulate rep-
lication ol some strains ol human immunaodelicieney vires (HIV) and cyto-
mepatovirus (CMV) under certain experimenial conditions. The clinical im-
portance of these in vitro findings, including any relevance to paticnts receiving
maximally suppressive antiretrovira therapy, is not known. {See Pharmacol-
ogy: Antiviral Efleers.) It has been suggested that these in vitro effects should
be considered when inlerpreting test resulls concerning the clinical condition
of HIV-infected patients (e.g.. plasma HIY RNA levels) or patients with CMY
infection.

Since valproic acid may cause serious and potenlinlly futal hepalOlOXILll),
hepatic function lests should be performed befare and at (requent intervals
during therapy with the drug, u:pcudl!y during the Rrst 6 months. Since resalts
of hepatic funclipn fesis may not be ahnormal in all instances, clinicians must
also consider the results of carefu) interim medical history and phyﬁlul ex-
ammullon of the patient. Valproic.ucid therapy should be disconlinued imine-
diately in'the presence of QuspCLlEd ‘or upparent substantial hepatic dysfunction.
In seme patients, hepatic dysiuncllon hits propressed dcspllc discontinuance of
the drug. Since elevations in hepatic enzyme concenirations may be dose re-
lated, the benefit ol improved seizure control which may accompany higher
doses of the drug must be weighed against the polential risks. Valproic acid
should b used wnh caution in patients with a histery of hepatic discase. Chil-
dren and palients receiving multiple anticonvulsants or those with congenital
metabolic disorders, severe seizure disorders accompanied by mental retarda-
tion, or organic brain disease may be at particular risk of hepatotoxicity. Be-
cause children younger than 2 years of age, especially those with the previously
listed Cum.llilon%. have a Lumjderably increased risk of developing latal hep-
.notoucuy comp.ln:d with oldcr patient groups, \dlprou: acid should he used
in these patients only with extreme caution and as a single agent; the henelits
of scizure contrel must be weighed against the potential risks. Above 2 years
of age. the [requency of [atal hepatotoxicity decreases considerably an pro-
gressively older patient groups. Valproic seid-should so7 be used in patienls
willh hepatic discase or substantial hepatic dysfunction.
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Because the use of valproic acid has been associnted with life<threatening
pancrentilis in children and adults (see Cautions: Pancrealilis), patienis and
guurdmns should be'instructed thut if sympiéms of panereatitis (e.p.. abdominal
puin, nuusea, vnrnmn}_. unurexia) develop, prompt medical evaluatlon is
needed. If pancrestitis is dingnosed, valproic acid usaally-should be discontin-
ued and plternative therapy for the underlying medical cendition stould be
initiwed as clinicolly indicated.

Because 1he use of valproic acid has been associated with hyperammonemic
encephalopathy. patients shoald be advised thut if sympioms of this diserder
(c.g., lethargy, vomiring, changes in mental status) develop, they should notify
thetr clinician promplly. (See Caulions: Endocrine and Metabolie Elfects.) il
such symptoms arc present, plusima ammonia concentrations should be deter-
mined, and, il these concenirations are increased, valproic acid therapy should
be.discontinued. Appropriie ireatment of hypecammonemia shoutd be initiared
and the putient should be evalumed (or urea eycle disorders. Asymplomatic
elevaiion of ammonia concentrations is more common than hyperanimonemic
encephafopathy. In patients wilh asymptomatic.elevations, plasma ammonia
concentrations sheuld be closely menitored and, il elevalions persist, discon-
tinuance of valproic acid therapy shonld be.considergd. Prior (o the initiation
of valproic acid therapy. un evaluation for urea eycle disorders should be con-
sidered in patients with a history ol unexplained encephalopathy or coma. en-
eephalopathy asseciated with it protein load. pregnancy-related or postpartum
encephalopathy, unexplained mental retardation. or history of elevated plasma
ammonia or glutamine concenrations; palients with cyclical vomiting und leth-
argy, episodic extreme irmitabilily, saxia, low BUN concentralion, or protein
awvoidance: patients with a family history of urea cyele disorders or unexplained
infant deaths (particularly males); and patients with other signs or symptoms
of urea cycle disorders.

Anticonvulsant drugs (including valproic acid) should not be discontinued
abruptly in paticnts recciving the drugs to prevent major seizurcs because of
the sirong pessibility of preeipitating stalus epilepticus with attendant hypoxia
and threat 10 life.

Since valproic acid inay cause lhrombncylupcnm und inhibit platelet ag-
gregution, platelet counts. Bleeding time, and coaguiation siudies should be
determined before und periodically during therapy with the drug and beflore
surgery ts performed in pmit_nh receiving the drug. [n one study of the drup
as monotherapy lor seizures, 27% of patients receiving approximately 50 mg/
kg per day of valproic acid had a1 feast one platelel count of 75,000/mm* or
less; the probubility of 1hromhoeytopenia uppeared 10 increase significantly at
tolal senum valproate concenirations of 110 meg/mL or preater (females) or
135 megfmL or greater (innles), Some clinicigng have recommended throm-
boelastography us a more retishle method (o asscss the elfects of valproic acid
on coagulation. If-clinical evidence of hemorrhape, bruising, or a disorder of
hemastasis coagulation occurs during valproic acid therapy, dosage should be
reduced ur the drug withdrwn pending further evaluation.

Vulproic acid is comraindicated in paiients with known hypersensitivily to
the drug. Valproic acid also is contruindicated in patients with known urea
cycle disorders, (See Cautions: Endocrine and Metabolic Effects.)

® Pediatric Precautions  Experience’wilh-valproic acid therapy in the
management of seizures indicates thal children younger than 2 yeurs of age ure
at an inerensed risk of developing Catal hepatotoxicily. (See Cautions: Precun-
tions and Contraindicitions.) The drug should he used with extreme caution
and'as single-agent therapy in such children, and.the benefits of valproic acid
therapy weighed apainst the risks. The incidence of lalal hepaloloxicity de-
creases-considerubly in progressively otder patient groups (i.e., older-thon 2
yeuars of uge).

Younger. children, especiully those receiving enzyme-inducing drugs, will
require larger mainienance doses lo attain targeicd'total and unbound valproie
acid concentrations (or the management of seizures. The vanability in free
fraciion Jimits the clinical uscfelness of moniiering 10wt semem valproic acid
concentrations alene. Imerpretation of valproic acid concentration in children
should include considerution ol [actors that alfect hepatic melabolism and pro-
tein hinding.

The sulety and elficucy ol valproic acid for acute manic episodes in patients
younger than |¥ years ol age and [or migraine prophylaxis in patients younper
than 16 yeurs of age have not been established. [n addition,:sulety and efficacy
of divalproex sodium extended-release tablets in pediatric patients have not
been estahlished and use of this preparation in this age proup is not recom-
mended. I

The safety of valproate sodiwm injection has not been sludied in-pediatric
patients younger than 2 vears of age. I a decision is made 1o use:he injection
in this age group, the inanulueturer states thar it should be used wilh exireme
caution and.only as monotherapy., and the potential benefits should be weighed
against the possible risks. No unusual adverse eflects were observed in clinical
trials empleying [V vulproale sodium for the management of seizure disorders
in 24 pediarric patients 2-17 years ol ape. -

B Geriatric Precautions  The safely and efficacy of valpro:c dCId in
geriatric patients {older than 65 years of age) for the treatment of munic epi-
sodes -nssociated with bipolar disorder or prevention of migriine headaches
have not been eslablished.

In 4 case review of almost 600 pultents treated with valproic acid for manic
episades. approximalely 12% of patients were older than 635 years'of age. A
higher perceniage of these patienls reported accidental injury. inlection, pain,
somnolence, or tremer during villproic acid therapy compared wilh younger
patients. Discontinuance of valproic acid 1herapy ocensionally-was associated
wilh semmnolence-ar tremor. The manulaciurer stutes thal it is unclenr.whether
these events indicate additionol risks of drug therapy or whether Lhey result

Exhibit D.7, page 5


Jim
Highlight

Jim
Highlight


Case 3:09-cv-00080-TMB  Document 78-7

Irom preexisting medical conditions or concomitant medication use in thesc
geriatric patienis.

" Results of a double-blind, muliicenter study of geriatric patients {mean age:
83 years) with dementia who were receiving valproie acid {125 mg daily, ti-
trafed 10 & target daily dosnge of 20 mg/ke) indicate that the incidence of
somnolence was higher in patients recciving valproic acid than in those re-
ceiving pluceho and discontinuance of therapy because of somnolence was
higher in (Hose receiving valproic acid than in those receiving placebo. In about
50% of patients with somnolence, o reduced nutritional intake and weight loss
also were observed. The incidence of dehydration also appeared to be higher
in geciatric pstients receiving valproic adtd than in those receiving ptacebo: Tn
the patients who experienced ithe mentioned adverse cffects, a trend for lower
baseline albumin concentration, lower valproic acid clearunce, and higher BUN
was observed. Therefore, il is recommended that initial dosage of valproic acid
be reduced and subsequent dosages be increased more slowly in gedatric pa-
tients. In udditton, the manufacturer recommends regular monitoring of fluid
and nutcitional intake, dehydration, somoolence, and.other adverse effccts in
these individuals. Dosape reduetion or discontinuance of valproic acid should
be considered in geriatric patients with decreased food or Auid inteke and in
those with cxcessive somnolence,

® Mutagenicity and Carcinogenicity  Swudies of valproic acid that
used bacterial and marpmalian test systems have shown no evidence to date of
a mutagenic potential for the drug.

In rats and mice receiving valproic acid dosages of 80 and 170 mg/kg duily
for 2 vears, an increased incidence of subcutaneous fibrosarcomas occurred in
male rms ar the higher dosage level and n dosc«relau:d trend for an increased
incidence of benign pulmenary adenomas was observed in male mice. The
importance of these findings to humans is not known,

m Pregnancy, Fertility, and Lactation . Safe use of valproic acid dur-
ing pregnancy has not been established. Adverse fetal effects have been ob-
served in repreduction studics in rats and mice. Valproic acid can cause tera-
togenic effects in humans, such as ncural tube: defects (e.g., ,spina bifida).
Several reports suggest an associuion belween use of valproic ocid in pregnant,
epileptic women and an increased incidence of birth deflccis (particularly ncural
lube defects) in children born 10 these women; such malformations may be
associated with high plasma concentrations during the frss irimesier. Some
experts slate that prophylactic use of folic acid may prevent or "decrease tlic
incidence of neurnl twhe defects. Valproic acid should be vsed in pregnant
women with seizure disorders or women with seizure diserders who might
become pregnant only if the drug is clearly shown 10 be essential in the man-
apement of their seizures, Women should be apprised of the polcnual hazard
1o the fetns; this is especially important when valproic acid therapy is being
contemplated or used for the manasgement of & spontaneously reversible con-
dition not ordinarily ussociated with permanent mjury or risk of death (e.g.,
prophylaxis of migraine headache). Tests 10 detect neural tube and other delects
using current accepted procedures should be considered u part of routine pre-
nutal care in childbearing women receiving valpreic acid for the management
of scizure disorders.,

Other congenital anomalies (c.g.. craniofacial defecis, cardiovascular mal-
Formations, anomalics involving various body systems) compatible and incom-
potible with life also have been reponed in children of women (reated with
valproic acid during pregnancy; sufficicnt data to determine the incidence of
thesc anomalies are not available, The higher incidence of conpenital anomalics
in the children of women with scizure disorders-trealed with anticonvulsant
drups during pregnancy ciannoi.be regarded as n direct effecy of such therapy.
There are intrinsie methodologic problems in obtaining adequate drug terato;
genicity data in humans, Genelic Jactors and/or the epilepiic diserder also-may
contribute to the development of congenilal anomaiies.

Putents receiving valproic acid may develop cloiling abnormalities. A
pregnant patient taking muliiple anriconvulsani agents, including valproic aeid,
developed hypofibrinogenemia; the putient then pave birth 1o an infant with
alibrogenemta, who subsequently died of hemorrhage. [T valproic acid is 1o be
used during pregnuncy, cloting parnmeters should be monitored elosely.-He-
palic laibure, resulling in the death of o -neonate and an infant, also has been
reported [ollowing the use of valproic acid during.prepnancy.

Anticonvulsant drugs should nov be discontinued in pregnamt women in
whom the drups are adminisiered 1o prevent major seizures because of the
strong possibility of precipitating s1atus epiepticus with attendant hypoxia and
threat to life. In individuoal cases when the severily and frequency of the seizure
disorder are such thal discontinuance of therapy does nol pose o serious threat
10 the patient, discontinuance of 1he drugs may be considered prior 10 -und
during pregnancy; however, il cannol be slated with any cerluimy that even
minor seizures do nol pese some hozard ro the fetus, The: clinician should
carefully weigh these considerations in treating or counseling epileplic women
of childbearing potential.

The elTect of valproic acid on the development of the testes and -on sperm

Valproate/Divalproox

production and fertility in humans is nel known, Chronie texicity studies:in-

rats- und dogs demonsirated reduced spermalogenesl'i and teslicular.-atrophy.
Further animal studies are ongoing.

Since valproic ucid is distribuled into milk, the drug should be- used with
caytion in wursing women; ithe potential effecis on a nursing infan are not
known.

Drug Interactions

m CNS Depressants, Antidepressants, and Anticonvulsants  Ad-
dilive CNS depression may occur when valproic-acid is administered concom-
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itantly with other CNS depressants including other anticonvulsants (particulasly
phencburbital and primidone} and alcobol. If valproic acid is used in eonjunc-
tion with ather CNS depressant drugs including alcohol, cuution should be used
lo avoid overdosape.

Valproic acid displaces diazepam Ffrom its albumin binding sites and nlso
inhibits ils metabolism. In a study in o limiled number of healthy individuals,
condministration of valproic aeid (1.5 g daily) increased Lhe free fraction of
diazepam (10 mg) by 90%; plasma clearance and volume of distribution of
free diazepam. were decreased by 254k and 20%, respeetively. The elimination
hall-life of diazepam was unaflected by concomitant valproic acid administra-
tion.

Concomilant use of amitripiyline (a single 50-mg oral.dese) and valproic
acid (500 mg twice daily) resulted.in a 21 decrease in the piasma clearance
of amitriptyline and a 34% decrease in the net clearance of normplytine (the
pharmacologically active inetnbolite of amitriptyline). In addition,, increased
amitriplyline concentrutons huve heen reported rarely in padents receiving
amitriptylinc concomitantly with valproic acid; concomilant use has rarely been
associsted with loxicily. The manufacturer states that momitoring of amitrip-
iyline concentrations should be considered [or patients receiving valproic neid
concomitantly with amitriptyline,

Becouse valproic acid may potentiate the effects of. monoamine oxidasc
inhibitors and other antidepressants, dosage reduction of these drugs may be
necessary if valproic acid is adminisiered o patients receiving antidepressants,

Valproic acid inhibits the metabolism of ethosuximide. Administration of
a single 500-mg dose of ethosuximide fo u limited number of healthy individ-
uals. receiving yalproic acid (800~ 1600 ing daily) resulted in u 25% increase
in ethosusimide climination hall-life and a 15% decrense in total ethosuximide
clearance when compared with ethosuximide administration alone. Patients re-
ceiving concomitant valproic ecid and ethosuximide therapy, especially il re-
ceiving other concomitant anticenvulsant thermpy, should have their serum drug
concentrations monitored carefully.

Concomitant ndministention of valproi¢ neid with felbamate (1.2 g daily)
in a limited number of patients with cpilepsy resulled in o 35% increase in
mean peak serum valproic acid concentration, rom 86 to [15: mcg/mL when
compared with administralion ol valproic acid alone. Increasing.the felbamate
dose 10 2.4 g duily resulled in another 16% increase in mesn peak vaiproic neid
concentration 1o 133 meg/mL. A deercase. in valproic acid dosage may be
required when initiating concomitant felbamate therapy.

Valproic acid inhibits lamotrigine metabolism. In a stcady-state, sudy in
healthy individuals, the elimination hall-life of lamotrigine increased from 26
1o 70 hours when concomitant valproic acid was adminisiered. Lamotrigine
dosage should be decreased when valproic acid therapy is jnitiated.

Concomitam administration of valproic acid and phenobarb:mi (or primi-
done which is metaholized 10 phenobarbital) can result in increased phenobar-
bital plasma coneentrations and excessive somnolence, This combination can
pradnce CNS depression (pussibly severe) cven without substantial increases
in serum concentrations of either drug. A few pulienls have become comatose
during therapy with vu]prou: acid and phenobarbital. In a study of concomitant
valproic acid (250 mg wwice daily for 14 days) and single-dose phenobarbital
(60 mg) administration in‘a limited number of healthy individuals, a 50% in-
crease in phénobarbital hall-life, a 305 decrease in phenobarbital clearance,
and a 50% increase in unchanged phenobarbital excreted in the urine were
observed. If valproic acid is used with a barbimrate, the patient should be
closely observed for possible neurclogic toxicily, plasmn concentrations of the
barbilurate should be monitored if possible, und the dosage ol 'the barbiturate
decreased if nccessary.

Serum concenirations of carbamazepine have been reported fo decrease by
17% und concentrations of the metabolite carbamazepine-10,11-epoxide have
been reporied to increase by 455 during concomitant 1hernpy with valproic
acid; such interaction may result in corbamazepine CNS toxicity (e.g., acule
psychotic reaction).. In. nddmon carbamazepine has been reported to decrease
plasma valproic acid concentrations by aliering its clearance during concomi-
wnt therapy, which may be chnically imporiant. Discontinuance of carbama-
zepine following concomitans carbamuzepine/vulproic acid’ therapy has been
reporied 1o result in increased valproic acid conceatrations, If concomitant ther-
apy is being underaken, or if 4 paliem cwrrently is receiving concomilant car-
bamazepine/vulproic acid therapy and one agent is to he discontinued, eareful
therapeutic drog monitoring should be considered.

Concomitant administration ol valproic acid and clonazepam has produced
absence slulug;.therelore, some clinicians recommend that concomifant use of
these drugs he nvmded

Vu]pronc acid has been associaied both with decreased plasma phenytoin

concentrations and increased seizure Im]ucncy and wilhi increased plasma con-
centrations of free phenytoin and phenytoin intoxication, Therefore, it is im-
portant to monitor plasma phenytoin concenirations whenever valproie acid is
udded 1o or. withdrawn [rom the patient’s therapy and adjust the dosage of
phenytoin as required.-Since valproic acid also” may interact with other anti-
convulsants,ii is advisabte 1o monitor plasma concentrations of concomitnnily
administered unticonvulsants during initiab valproic acid therapy.
m Anti-infective-Agents: Acyclovir  In a child receiving both phen-
ytoin and valproic’ acid,'short-term oral therapy with seyelovir apparentiy re-
duced the plasma concentrations of both anticonvulsant agents to subtherapeu-
tic levels; an increase in seizure frequency and a worsening in the EEG were
ohserved. Although further-swdy s needed o confirm the effects of aeyelovir
on'the pharmacokineties of anticonvulsant agents, such concomitant therapy
should be undenaken with cauolion.
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Valproate/Divalproex ANTICONVULSANTS,

Antiretroviral Agents.  Concomilant use of valproic acid (250 or 500
mg every 8 hours) and oral zidovudine (100 mg every & hours) for 4 days in
o limited number of adults with human immunedcficiency virus {HIV) infection
resulicd in an BOS increase in the area under the concenration-time curve
(AUQ) of zidovudine. The effect of concomilani zidovudine on the pharma-
cdkinetics of valproic acid was rfior evaluated. Although the clinical importance
of this internction-between zidovadine-and valproic acid is not known, patients
receiving both drugs shouidbe monitored more closely for zidovudine-relaled
udverse eflects. Severe anemia has heen reporied following initistion of val-
proic’acid therapy (500 mg twice daily) in an HIV-infected adult who was
receiving an antiretroviral regimen that contained zidovudine, tamivudine, and
abacuvir; the paticnt hud stable hematologic status at the lime vulproic acid
way started. The manufaetarer of zidovodine states thmt a reduction in zido-
vudine dosope may be considered if a patient experiences substantial anemia
or other severe adverse effect while rcuemng zidovudine concomitantly with
vulproic ncid.

Hepatotoxicity ‘was reported in an HIV-infected adult receiving valproic
acid-concomitanlly with sn antiretroviral regimen contdining ritonavir, saqui-
navir, stavuding, and nevirapine. It hos been suggested that this moy have
occurred as the result of a phurmacoekinetic inferaction berween valproic acid
and ritonavir'and/or nevirapine. J

Concomitant use of cfavirenz and valproic acid in HI'V-infected adults does
not appear to affect the phurmacokinetics of either drug.

Concomilanl use of the fixed combination of Jopinavir and ritonavir with
valproic acid may rcsu[[ in'slightly increased lopinavir concentrations, but docs
not alfect \,.llprcuc ‘acid concentrations. 1t has been sugpesied thal this phar-
m.J(.nkmeuc interuction'is not chinically imporignt.

R{fampm A study of adminisiration of a single doge of valproic acid
(7 my‘k;_) given 36, hours after, shorl-term nl’ampm administration (600 mg
dally for 5 days) revealed o 40% increase in the, clearance of valproic acid.
Valproic acid dosage adjustment may be rcqmred when rifampin therapy is
initiated.
® ‘Other Drugs  Since valproic ucid may affect blecding time {see Cau-
tions: Hematoiogic Effects), it should be administered with caution in patients
receiving drugs which affect congulation such as aspirin or warfurin. In addi-
tton, valproic acid potentinlly may displace warlarin [rom its plasma albumin
binding sites. Although ihe clinical relevance of this interaction 35 unknown,
cm\bululmn tests should be' monitored if concomilant vedproic acid and anti-
coabul‘mt therupy i s nndertaken.

Ina sludy of a'limited number of pediarric patienls rct.cwmb valproic acid
and .\nnpyrcllc aspirin therapy (11-16 mg/ke), a decrease in valpr’onc acid pro-
tein’ hinding and metabolism was observed. Free valproic acid concenration
increased Tourfold. compared with valpreic acid therapy alone. The oxidative
metabolic pathway of valproic acid was inhibited, ruulung in a decrease in
excretion of valproic acid metabolites, [rom 25% to 8.3% of toinl metabolites
excreled. Concomitant aspirin, and yalproic acid therapy should be insifuted
with caution,

In vitro siudies dc.mun\lr.m.d that addition of tolbulrmide 10 pldsma sam-
ples of patients receiving. valproic acid therapy resulted in an increase in the
unhound lelbutamide fraclion from 20% 1o 50%. The clinical importance of
this dlsplaccmcnt is unknown.

Lirnited pharmacokineic siudies reveal little 1o no interaction following
concomitant administration of valproic acid with the following drugs: antacids,
chlorpromazine, haloperidol, Hs-receplor antagonists {i.e., ranitidine, cimeli-
dine), acetaminophen, clozapine, lichium, lorazepam, or oral contraceplives.

Laboratory Test Interferences

m  Tests for Urinary Ketones' A ketone metabolite in the urine of pa-
lients receiving vnlprmc acid may produce false-positive resulls for urine ke-
tones.

B Tests for Thyreid Function  Valproic acid reportedly aliers thyroid
lunction tes results, hut.the clinicul importance of this effect is not known.

Acute Toxicity

m Manifestations  Overdosage of valproic acid may produce somno-
lence, heart block, or déepcoma. One adult who ingested 36 p of valproic acid
{us valproate sodium) in addition 10 1 g of phcnobarbha] and 300 mg of pth-
yloin experienced deep coma 4 hours afier ingestion of the drugs. The paticnt
réeovered following supportive therapy. Fatalities have been reported following
VﬂleOJL acid m-crdnsabe however, patients huve recovered from serum val-
prou_ acid doncentrations us high s 2,12 mg/mL.

® Treatment  Treatment of valproic acid intoxication consisis of general
supponive thérapy, particularly muinienance of adequate urinary output. Be-
causc the drug is ropidly obsarbed, pastric lavage may be of limited value;
since ahsorption of divalproex sodium delayed-release tablets is delayed, the
valoe of pasiric lavape or emesis will vary: with time since. ingestion if this
form of the drug has been.ingesied. In overdose situations, the free or unbound
serum valpreic,acid concentration is high. Hemodialysis or tundem hemodial-
ysis wilh hemoperfusion may result in significant removal of drug. Nuloxone
fws been.reporicd to reverse-the CNS depressant effects of. valproic acid over-
dosage; however, naloxone should be used with cawtion since il could also
theoretically reverse the anticonvelsant effects ol valproic acid.
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Pharmacology

m Anticonvulsant Effects = The mechanism of the anticonvulsant effects
of valproic acid is not known. Effects of die drug may be related, m least in
part, to increased brain concemtrations of the inhibitory neurolransmiiler, ¥
aminobutyric acid (GABA). Animal studies have shown that valproic acid in-
hibits GABA wanslerase and succinic aldehiyde dehydrogenase, enzymes whieh
are important for GABA cataholism, Results ol one study indicate the drug
inhibits neuronal activity by increasing polassium conductance. I animals,
valproic aeid protects against seizurcs indueed by elcelrical stimulation as well
as those induced by peatylenetetruzol.

B Antiviral Elfects Valproic acid inhibits histone  deacetylase 1
{HDACI) (an enzyme that maintains katency of human immunodeficieocy vins
[HIV] in resting CD4 - T-cells) and induces HIV expression from resting CD4~
T-cells ex vivo. 1t has been sogpesied that this effect may be useflul in depleting
latent infection in resting.CD4~ T-cells in HIV-infecled patients. Although
highly active aatiretroviral therapy (HAART) suppresses plasma HIV-1 RNA
levels. und resteres immune lunction, Lthe presence of replication-competemt
provirus in resting CD4* “T-cells and persistent HEV replication prevent
HAART from eradicating HIV infection. Effieacy:of valproic ocid in depleting
HIV [rom resting CD4* T-cells has been evalaated in 2 small proof-of -concept
pilat sidy in 4 HIV-iulected adults (plasma HIV-1 RNA levels less than 50
copies/mL. for a least 2 years) receiving HAART. Enfiviride was added 1o
the HAART regimens {to prevent the spread of virus in the presence of valproic
acid) and, afier 4—6 weeks of ihis intensihed regimen, valproic acid (300-750
mg Twice daily} was added. Afier 16-18 weeks of combined vnlpr’oic acid and
enfuvirtide- inensilied HAART, therc was a snbstantial decline in the regnency
of replication-competent HIV in circulnting resting CD4* T-cells, These pre-
liminary findings suggest that use of valproic acid with HAART und enfuvirtide
muy represent a new therupeutic approach’that possibly represents o stcp-toward
the elimination of HIV infection in resting CD4* T-cells und eventoal cure of
HIV infection. Flowever. it is unclear whether latently infecled CD4* T-cells
are the only reservoir for HIV, and larger, controlled studies are necded to

investigate the possible benefits of valproic ucid in HIV-infceted patients.
. o

Pharmacokinetics

B Absorption  Oral Administration  Following oral adminisiration,

.llpro.nc sodium is rapidly converted 10 valproic acid in the stomach. Valproic
acid s rapidly and almost completely absorbed from the GI waet. Absorption
of the drug is delayed but not Hecreased by adminisiration with meals; admin-
istration of the drug with milk prnducm does nbt affcet lhe rate or degree of
nhsmpllon Following oral admiriistration of divalproex sodium extended-re-
leasc tpblets, divalproex sodiam dissociales into valproie acid in the Gl ract.
Following oral administration of divalprocx sodium’delayed-releasc tablets and
passage ol the tablets into the upper small intestine, divalproex sedium disso-
ciates into valproic acid, which is then dbsorbed: because of the criteric coating.
absorplion is delayed compared with Ihal [odlowing oral administration of val-
proic seid capsules or valproute sudium solution. The bionvailability of val-
proate from divalproex sodium delayed-release 1ablets and capsules contnining
codted particles has been shown 1o be equivilent 10-that of valproic acid eap-
sules. The absclule bioavailability of divalproex sodium exlendéd-relense tab-
lets Iollowmg oral administration of a single dosé afier a meal is‘ibaut 90%
The munufactirer states that'divalproex sodium extended-feteuse 1ablets und
delnycd-release tablets are notbibequivalent, Resulls of 2 muliiple-dose studies
indicate that divalproex sedium extended-releuse tablets (adminisiered either
in the fasting stale or inunedintely before small meals) have an average bio-
availability of 81-89% relutive to divalproex sodium-delayed-release lablets
given Iivice daily. Adminisirition of divalproex sodium with food would be
expected 1o slow .Absnrpllon hut not affect the extent of absorption,

Peak plasma concentrations of valproic acid are-usnally attnined 1—4 hours
following a single oral dose of the avid or the sodium salt, 3-5 hours following
a single oral dose of divalproex . sodium, and-7-14 hours 'following oral ad-
ministration of multiple doscstof d|\mlprocx sodinm exiended-release rablets.
Thérce is wide interindividudl variation in-plasma concentrations of the drug
with  specilic dose. Results of a multiple-dosé study indicate that following
oral udministration of divalproex sodium extended-release tablets once daily
average plasma: concentrations of ' the drugi are [0-20%% lower than those
achieved with twice-daily administration of divalproex sodium delaycd-release
tablets. Plasma concentrations of valpreic acid required for therapeutic or toxic
cffects have not-been definitely estahlished, Some repons indicate that thera-
peutic plasma concentrations may-be 50—100 meg/mL of tota) (bound und un-
bound) valproic actdrond 1hai concentrations in this range are maintained in
mas! adulls receiving.1.2-1.5 g of valproic acid daily. However, the possibility
that somc patienls-may be-contmlled with lower or higher plosma concentra-
lions and that the free fraction of valproic acid increases wilh increasing dosage
should be considered. (Sce Pharmacokinetics: Distribution.) The onset of ther-
apeutic effects is sevefal days 10 more than'one week following initintion of
valproic acid therapy.

The retationship between dose and townl valproic acid concentrution is non-
ltnear: concentrarion does not increase proportionally with dose. because of
synuriable protein binding, The pharmocokinetics of unbound drug are linear,

Parénteral Administrationt  'Equivalent valproic acid dosages as the
IV injection (available as valproate sodium), adminisicred over | hour, or
various conventional or delayed-relcase oral formulalions (available as val-
proute sodium or divalproate sodium) are expected 1o result in cquivaléni
peak and trough plasma-concentrations and (otal sysiemic exposure to the
valproie acid, Although the rate of vulproic acid absorplion may vury with
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the specific formulation, any such differences should be of minor clinical
lmponuncc under steady-staic conditions achieved wuh chronic therapy for
seizure disorders.

When oral divulproale sodium delayed-relense tablets or IV valproale so-
dium (as a 1-hour infusion) was administered at a dosage of 250 mg of valproic
acid every 6 hours for 4 days in healthy males, the resulting area under the
plasma concentration-lime curves (AUCs) and peak and trough plasma con-
centrations of the drug were equivalent at steady state as well as after the initial
dose. However, the time o reach peak plasma concenmations was delayed with
the tablets, occurring ar approximatelv 4 hours after an oral dosc versus at the
end of the I-hour infusion with the IV dose. Becausc the pharmacokinetics of
unbound valproic acid are linear, bineguivalence between IV valproate sodium
und oral delayed-relense divalproalc sodium can be expected up 1o maximum
dosages of 60 mg/ke daily. The AUCs und peak plasma concentrations also
were equivalent m healthy males rcceiving single 500-mg doses as the 1V
injection (infused over | four) or valproate sedium oral selution, In addition,
patients maintained on valproic acid dosages of 750—250 mg daily (given in
divided doses every 6 hours) as oral delaycd-release divalproate sodium tablets
alone or while stabifized on another onticonvulsant (e.g., carbumazepine, phen-
yloin, or phenobarbital) exhibited comparable plasma concentrations when
switclied [rom oral divalproale sodium to 1V valproate sodium (as 1-hour in-
fusions}.

When valproate sodium (at a dosage of [ g of valproic acid) was admin-
islered IV over 5, 104, 30, and 60 minutes in healthy individuals, peak plasmu
concentrations of the drug averaged 145 meg/mL afier the 5-minute infusion
compared with |15 mcg/mL after the 60-minute infusion. However, plasma
concentrations measured a1 90-120 minutes alter initistion of the valproate
sodium infusions were similar [or the 4 rates ol infusion.

m Distribution  Valproic acid is mpidly disiributed; distribution appears
to be restricted to plasma and rapidly exchangeabte exiracettular waier. Volume
of disiribution of 1otal or free valproic acid is L1 or 92 L/1.73 m®, respectively.
Valproic acid has been detected in CSF (approximately 10% of scrum concen-
trations), salivit {about 1% of plasma concentrations), and mitk (aboul [-10%
of plasma concentralions). The drug crosses 1he placeniu,

Plasma protein binding of valproic acid is conceniration dependent; the [ree
[raction of drug inerenses from 10% a1y concentration of 40 meg/mL 1o 18.5%
a1 a concentration of 30 meginL. Proein binding of valproic acid is decrenscd
in periatric patients, in patients with renal impairment or hepatic disease, or in
the prescnce of other protein-bound drugs. Conversely, valproic acid may dis-
place other drugs from protein binding siles. Because of decreased proiein
binding of the drug in.special paient populations (i.e., patienls with renal or
hepatic disease), monitoring of tota} drug concentrations may be mislending,
owing 1o the increased [Tee fraction of valproic acid.

m Elimination  Valproic acid is eliminated by first-order kinetics and re-
poricdly has an elimination half-file of 5-20 hours {(average 10.6 hours}. Elim-
ination half-lives in the lower portion of the range are usually observed in
patients receiving other anticonvulsants concomitantly. Half-lives ol up 1o 30
lours have been reporied following overdosage of valproale sedium.

Meun ]JlEL';lTI.l clearance of 1otol or fréc valproic ncid is 0.56 or 4.6 L/
hour per 1.73 m%, rccpecuve]y Drug elearance may be decreased in special
putient populations {e.g.. patients with renal [ailure, geriatric patients). Be-
cause hemodialysis typically reduces plasma valproic acid concentration
by about 20%, generally there is no dosage adjustment required in patients
with rcnal failure (i.e., crealinine clearance less than 10 mL/min). Geratric
paticnts should receive lower initial doses of the drug. (See Dosage and
Administration: Dosuge.)

Pediatric patients {i.c., ape range 3 months o 10 years) have 50% higher
cleurance of the drug expressed by weight (i.c.. mL/minute per kg); over the
age ol 10 years, phurmucokinelic parameiers of valproic acid approximate those
in adults. Neonates (i.c., younger than 2 months) huve a markedly decreased
clewrance of valproic ncid compared with older children and adults, possibly
because of delayed developmeni ol metnbolic enzyme systems and an increased
volume of distribution. In ene study, the eliminatton half-life in children
younger thian 10 days old ranged from 10-67 hours, compared with 7—13 hours
in children older 1hun 2 months.

Valproic acid is metabolized principally in the liver by heta (over 40%)
und omega oxidation (up to 15-20%). anprmc acid metubolites are exu.rcled
in urine; 30-50% ol an administered dose is excreted as glucuromdu conju-
gates. Less than 3% of an administercd dose is excreted in urine unchanged.
The major metabolite in urine is 2-propyl-3-kctopentanoic acid; minor urinary
melaholites are 2-propylglutaric aeid, 2-propyl-3-hydroxypentuneic acid, 2-
propyl-3-hydrox ypentanoic acid, and 2-propyl-4-hydroxypentanoic acid. Small
amounts of the drug are also excreted in leces and in expired air. Results of
studies in rats supgest the drug may undergo cnterohepaiic eirculation.

Liver diseasc impairs the ability to climinate valproic acid. In one-study,
the clearance of {ree vilproic acid was deereased by 50% in a limited number
of patients with cirthusis and by 16% in a limited number of patients with acute
hepititis, compured with healthy individuals, Hall-life of valproic acid was
increased [rom 12 to |8 hours.

Chemistry and Stability

m Chemistry  Vulproic acid, valproate sodium, and divalproex sodium
arc carboxylic acid-derivative anticonvulsants. Valproic acid is structurally un-
related 10 other commercially available anticonvulsanis; it lacks niwogen and/
or un aromatic moiety found in most snticonvulsants; Divalproex sodium is a
stable coordination compound consisting of valproic acid and valprodie sodium
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ina I:] molar mtio and is formed during partial neutralization of valproic acid
with sodium hydroxide. Divalproex sodium is a prodrup of valproate, disso-
ciating into valproate in the Gl tracl.

Valproic Acid  Valproic ucid 'occurs as a colorless 1o pale yellow,
slightly viscous, clear liquid with a characteristic odor and is slightly soluble
in water and frecly soluble in alcohol. Valproic acid has a pK, of 4.8.

Valproate Sodium  Valproale sodium occurs os a white, crysialline,
very hygroscopic powdcr with a salinc taste and is very seluble m water and
in alcohol.

Vaolproate sodivm injection is a sierile solution of the drug in water [or
injection. The injection occurs as a tlear, colerless solution; sodium hydroxide
and/or hydrochloric acid may be added 1o adjast the pH to 7.6.

Divalproex Sodium  Divulprocx sodium occurs as 2 white powder
with a characteristic odor and is insoluble in water and very soluble in alechol.

B Stability Valproic Acid  USP recommends that valproic acid cap-
sulcs be’slored in tight containers at 15-30°C; however, the manufacturer of
Depukene® recommends (hat the capsules be stored in light containers at 15—
25°C,

Vaiproate Soditm  Valproute sodium oral solulion has a pH of 7-8.
Valproate sodium oral selusion should be siored in tight containers al a 1cm-
perature less than 30°C; freezing shouid be avoided.

Valproate sodium injection should be stored at a controlled room temper-
ature of 15-30°C. Because the injection does not contain a preservative, unused
pertions of the solution should be discarded. When stored. in glass_or PYC
containers at 15-30°C, valproate sodium injection that has been further diluted
with al Jeast 50 mL of 5% dexirose injection, 0.9% sodium chloride injection,
or lactaled Ringer’s injection is stable for at Jeast 24 hours.

Divalproex Sodium Divalproex sodium  delayed-release  tablets
should be stored in tight, light-resistant containers at o lemperalure less than
30°C; divalproex sodium capsules containing coated particles should be stored
al a temperature less than 25°C. Divalproex sodium exlended-release ahlets
should be stored ut 25°C. but may be cxposed Lo temperatures ranging [rom
15-30°C.

For further information vn nses and dos.nge and administration of val-
proic acid, sce Lhe An(rcunvulsa'nts General Statement 28:12.

Preparations

Excipients in commercially available drug preparations, may have clinically
importani effeets in some individints; consull specific product lnbeling for details,

Yalproate Sodiuvm

Oral
Solution 250 mg (of valproic acid) per Depakene” Syrup, Abbolt
3 m Valproate Sodlum Oral Solution
Parenteral *
Injection, for 100 mg (of valproic acid) per Depacon®, Abbatl
IV use mL*

' Valproate Sodlum Injection

*available fram one ar more manu(acturer, disteibuter, amdfor repackages by peneric (nonproprielary) name
Valproic Acid
Oral

Capsules,
Hquid-filled

250 mg*® Depakene™, Abboll

=uvailable fram one or more manufucturer, disteibutor, sndor repackager by generic (nonpropriclary ) naawe

Divalproex Sodivm

Oral
Capsules equivalenl to valproic acid Depakote” Sprinkie, Abboit
{containing 125 mg
coated
particles)
Tablets, squivaleol lo valproic acid Depakate®, Abbott
delayed- 125 mg
release
equlvalenl 1o vaiproic ‘acid Depakote*, Abbolt
250 mg
equivalenl 10 valproic acid  Depakote®, Abbott
500 mg
Tablets, equivaleol lo valproic acid Depakote® ER, Abbott
extended- 250 mg
release

equivalenl 1o valproic acid Depakote* ER, Abboll

500 mg

tUse is noi comenily included i the labeling approved by the US Feod and g Adminisuation

Selected Revisions December 2068, ©
Pharmacises, Ine

Capyright, Jonwary 1978, Amenican Soviety of Heafth-System
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other indicalions, both psychiatric and nonpsychiotric, should be advised 10
monitor patients on o daily basis for the emergence of agitation, imitability, or
vnusual changes in behavior us well as the emergence of suicidality, and to
report such symproms immedialely 1o n heulth-carc provider.

Although u cuusal relationship berween the emerpence of symptoms such
as anxiety. agitation, panic attacks. insomnia, trrilability, hostilily, aggressive-
ncss, Uinpuolsivity, akathisia, hypomania, und/or maniu und either the worsening
of depression andfor the emergence of svickdal impulscs has not been estnb-
lished, hcre is concern that such symploms muy represent precursors (0 émerg-
ing suicidality. Consequently, consideration should be given 1o changing the
Iherapeutic regimen or discontinuing therapy in patiems whose depression is
persisiently worse or in patients experiencing emergent suicidality or symplonis
that might be precursors to woresening depression or suicidality, particularly if
such manifestations are severe, abrupt in onset, or were not part of the patient’s
presenting symptoms. FDA ulso rccommenes that the drupgs be prescribed in
the smallest guantity consistent with good putient management, in order (o
reduce the risk ol overdosuge.

Bipolar Disorder Precautions It is generally believed (though not
estublished in controlled trials) that treating a mujor depressive episode with
an antidepressant alonc may increase the likelihood of precipitating a mixed
or manic episode in patients at risk for bipolar disorder. Therefore, patients
should be adequatcly screeued for bipolar disorder prior to initiating treatment
with an antidepressani; such screening should include a detailed psychialric
history (e.g., family history of suicide, bipolar disorder, and depression).

Pediatric Precantions  Safety and elficacy of nefazodone in children
have not heen established.

FDA hos determiued thal antidepressants increase the risk of suieidn) think-
ing and hehavior (suicidality) in children und adelescents with major depressive
disarder and other psychiaric disorders. However, FDA also states that de-
pression and cenain other psychiatric disorders are themselves associmed with
an increased sisk of suicide, (See Cautions: Pediatric Precautions, in Fluoxetine
Hydrochloride 28:16.04.20.) Anyone considering the use of nefazodone in a
child or adolescent for any clinical use must therefore balance the potential
risks with the clinical need. {See Suicidality Precautions under Dosage and
Administration: Administration.)

m Dosage  Patients should be monitored for possible worsening ol de-
pression, suicidality, or unusual changes in behavior, especially at the begin-
ning of therapy or during periods of dosuge adjustment. (See Suicidality Pre-
cautions under Dosage and Administration: Administration.)

Major Depressive Disorder  For the trentment of major depressive
disorder in adults, the recomnmended initial dosape of nefazodone hydrochloride
is 100 mpg twice daily. Based on the tolerance und clinical response of the
patient, dosage may be increased by increments of [00-200 mg daily at inter-
vals of not less than | week up 1o a maximum of 600 mg daily. While a
relationship hetween dosage and antidepressant efiect has not been established,
the effective dosage of nefazodone hydrochloride in controlled clinical studies
penerally ranged from 300-600 mg daily.

Because geriatric ‘or debilitated putients may huave reduced nefazodone
clearance andfor increased sensitivity o the adverse effecis of CNS-active
drugs, therapy with nefazodone hydrochloride should be initiated al a dosuge
of 50 snp 1wice daily in such patients and subsequent dosage adjusiments gen-
erally made in sinaller increments and at longer intervals than in younger pa-
tienis. A nefazodone hydrochloride dosage of 200-400 mg daily generally pro-
vided oplimum thempeutic effcet in patients 65 years of age or older in
controlled studies.

Although the optimum duration of nefazodone therapy has not been estah-
lished, acute depressive episades may require & months or longer of sustained
antidepressant medication. Whether the dosage of nefazodone required to in-
duce remission of depression would be comparable to that required ra maintain
euthymia currently is nol known.

m Dosage in Renal and Hepatic Impairment  While (he manufac-
turer makes no speeitic recommendations for modilication of dosuge in pasicnls
with hepatic impairment, AUC values for nefuzodone und its active melabolile
hydroxynefazodone are increased by approximately 25% in patients with ¢ir-
rhosis; therefore, nefazodone should be used with caution in patients with clin-
ically important hepatic dysfunction. The manufacturer makes no specific rec-
ommendations for modification of dosage in patients with renal impairment.
Limited data indicute that steady-state plasma concentrations of nefazodone in
paticnts with renal impairment (ereatinine clearance: 7-60 mL/minute per 1.73
m* body surface urea) do not differ from those in healihy individuals.

Description

Nefazadone is a phenylpiperazine-derivaive antidcpressant agent, While
the drug is structurally reluted 1o trazodone, nefozodone differs chemically and
pharmacologicully from selective serotonin-reuprake inhibitors, monoamine
osidase inhibitors, and tricyclic and tetracyclic antidepressant agents. The exact
mechanism of antidepressant action of nefazodone has not been [ully elucidated
but appenrs morc complex thin other antidepressant agents and may involve
inhibition of rcuptuke of serotonin (S-hydroxiryptamine [3-HT]) at the presy-
napric membrane, anlagonism at serolonin type 2 (3-HT.,) receptors, and down-
regulation of 5-HTs. receptor binding sites. Nefazodonc also inhibils presynap-
tic reuptake of norepinephrine and exhibits a,-adrenergic blocking activity. In
viteo studics have demonstraed that ihe drug possesses little or no affinity for
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m-adrenergic, S-adrenerpgic. muscarinic, dopaminergic, histamine Hy, 5-HT,,
or GABA-benzodinzepine receprors.

SumMon* (see Users Guide). For additiona! informatioo on this drug
until a moure detuiled menograph is developed and published, the manu-
faeturer's labeling should be eansulied. It is essential that the labeling be
consulted for detailed Information on the usual cautions, precautiuns, and
contraindications.

Preparations

Excipients in commercially uvailable drug preparations may have clinically
imponant effects in some individuals: consult speeific product labeling for details.

Nefazodone Hydrochloride

Oral
Tablets 50mg’ Netfazodone Hydrochloride
Taklels
100 mg* Nefazodone Hydrochlorlde
Tablets
150 mg* Nefazodone Hydrochloride
Tablets
200 mg” Nefazodone Hydrochloerlde
Tablets
250 mg* Nefazodone Hydrochloride
Tablets

*availuble lrum one or more manufarturer, distributor, and/or repackager by peneric (nonproprietary) name

Setevted Revistons Junaars 2004, © Copyright, June 1998, American Suciciy of Health-System
Phurmaciss. Ine

Trazodone Hydrochloride

M Trazodone hydrochloride is a trinzolopyridine-derivative antidepressant
that is chemically and structurally unrelated to tricyclic or tetracyclic antide-
pressants or o selective serotonin-reuptake inhibitors.

Uses

® Major Depressive Disorder  Trazodone is used in the reatment of
major depressive disorder. The drug is used in patients who exhibir a prominent
and relaively pemsistent (nearly every day for il least 2 weeks) depressed or
dysphoric maad thut usually interferes with daily functioning and is manifested
us a change i appeiite, psychomotor agiation or retardaiion, a loss of interest
in usual activities, a decreasc in sexual drive, increased fatigability, a change
in slecp, feelings of guilt or worthlessness, slowed thinking or impaired con-
centration, andfor suteidal idealion or atempts. Trazodone has been used ef-
fectively in the treaimenl ol patients wha have major depression with or without
prominent anxiety. [n addition, trazodone has been used effectively in patients
with major depression in hospilal, institutionul, and outpatient settings. Unlike
tricyclic antidepressanls, trazodone genérally has nol been reporied 1o precip-
itale hypomanic or manic sllacks in patients with bipolar disorder; however,
funther study is needed to delermine the safety and efficacy of tazodone when
used alone as an anlidepressant in these patiems.

Trazodone is particularly effective in reducing affective and ideaional man-
ifestations of depression, cspecially anxiety, apathy, irritability, and suicidal
thoughts, Somatic signs und symptoms assoctwed with depression, including
sleep dlisturbances und fatigue, are also reduced during trazodone therapy. Most
clinical studies have shown that the antidepressunt ¢ffect of usual dosages of
trazodone in patients with moderate to severe depression is ubout equal to that
of usual dosapes of amitriptyline, imipramine, or doxcpin. However, tmzodone
has reporledly caused Fewer udverse effecis (e.g., anticholinergie effects) than
these tricyclic sntidepressants. (See Cautions: Anticholinergic Effects.) Al-
though razodone has been reported 10 have a slightly more rapid onset of action
thnn amitriptyline, desipramnine, or imipramine, this has not been established,

Trazodone bas been used in patients with major depression who have as-
sociated anxiely. Bused on limited data, the antidepressunt effect of usual dos-
ages ol trazadone appe:irs to be greater than that of amitriptyline or imipramine
in these patients. Trazodone is particularly cffective in reducing anxiety, ten-
sion, sornatie symptoms, insomnia, and psychomotor retardation in these pa-
Lients.

For further information on treatment of major depressive disorder and con-
siderations in choosing the most appropriale antidepressant for a panicular
patient, including considerations relsted 10 pulient olerance, palient nge, and
cardiovascular, sedative, and suicidal risk, see Considerations in Choosing An-
lidepressanis under Uses: Major Depressive Disorder, in Fluoxeline Hydro-
chloride 28:16.04.20.

8 Schizophrenic Disorder  Although trazodone has been used in the
treaiment of schizophrenic disordert, the drug is less effective than chlorprom-
nzine. Depressive symptomarology may improve during trazodone therapy, but
the drug does nol appeur to relieve psycholic symptoms in most schizophrenic
paticnis, Based on liinited duta, trazodone has littlle value when used alone in
patients with chronic schizophrenic disorder without depression; however, it
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Trazodone

may be¢ a useful adjuncl to antipsychotic apents (e.p., phenothinzipes) in pa-
tients with chronic schizophrenic disorder and associated ‘depression. Unlike
tricyclic antidepressunts, trazodone does nef appear to worsen psychotic symp-
loms in these p:]Lierils

m Alcohol Dependence Trazodone has been used in the adjunctive
treatnient 6f alcohol dependcm.e‘f‘ In o limited nuriiber of patients with aléohiol
dependence, oral (50-75 mg daily) or IV {30 mg wice daily) trazodone has
reduced tremor, depression, and anxiety. In one study, trazodone was more
elfective in patients who had pronounced affective symptomatology during
periods of intoxication and absiention than in those who only had alfective
symplomatology during intoxication. Further study is needed to determine (he
efficacy of 1razodone in the reaiment of alcohol dependence.

m Erectile Dysfunction  Trazodone has been'used-in a limiled number
of patients for the reatment of erectile dysfunciiont (ED, impelence); Rowever.
the American Urological Assoctation (AUA) states that sueh therupy currently
is not recommended. Although some studies indieated that trazodone was more
elfective than placebo for the treatment ol erectile dysfunction, olher compar-
ative studies did not, In"addition, pooled analysis of these studies failed 10 show
a slatistically benefieial elfect of the drug on sexual function, although sub-
group-dnalysis suggested possible benefit in those with psychogenic erectile
dysfunction.

)
m Other Uses  Trazodnne may be useful in the (reatment of some palicnls
with anxiety states? (anxicty neuroses). In one study, the drug reduced anxiely,
tension, somatic symploms, and insomnia in mosi of these patients. Based on
limiled data, trnzodone appears (¢ have a greater anxiolylic effect than some
other anlidepressant agents {e.p., trieyelic anlidepressams); however, furiher
sludy is needed (o confirm this hnding.

Trazodone has been used in the symplomulie treatment of a limited number
ofl patients with drug-induced dyskinesiast. In onc placeho-controlled study in
patiems with levodopa-induced dyskinesias, oral trazodone {60-120 mg duily)
reduced. signs and symploms of dyskinesia by up to 50%. In this study, most
patients showed some improvement, with greatest improvemenl in laeiul, oro-
huceal-facial, and ncck dyskinesias, In another study, IV Lrazodone (50 mg
twice daily) eliminated chronic chlorpromazine- and haloperidol-induced 1ar-
dive dyhkmu;ms in some patitnls. The decrease in tremor was accompanied
by 4 reduclion in ankiety, whu:h may be partly responsible for Lhe favorable
elfect of trazodone on tremar in'these patients. Additional studies are required
lo determinc the cfficacy of trazodone in the treaiment of drug-induced dyski-
nesias.

Dosage and Administration

® 'Administration  Trazodone hydrochioride is administercd orally. The
drug should be taken shortly after a meal or light snack. I drowsiness occurs,
a major portien of the d.uly dose may be given at bedtime or dosage may be
rediiced.

® Dosage There is a wide range of individua! irnzodone hydrochloride
dosage requirements, and dosage musl be carcfulty adjusted according 1o in-
dl\']dual tolerance and.response, using the lowest possible effective doqage

Paticnis receiving trazodone should e monitored for possible wersening
of depression, suicidality, or unusual changes in behavior, especially at the
beginning of lhcr.lpy or during periods of dosage adjustment. (See Cantions:
Precuulions dnd Contraindications. )

Major Depressive Disorder  For lhe yeaiment of major depressive
disorder, (he usual initial adult dosage .of trazodone hydrachloride is 150 mg
daily given in divided doses. Dosage may be increased by 50 mg/day every 3
or 4 days, depending on-the patient’s therapeutic response and Lolerance, The
maximum desage for outpalients usually should not exceed 400 mg daily. Dos-
ages up 10 600 mg daily may be. required in hospitalized, instifutionalized, or
severely depressed paiients. Dosages up-lo 800 mg daily have been used in the
lreatment of some palients with severe depressjon; however, the manufaclurers
do nol recommend exceeding a dosage of 600:mg daily.

» Although symplomatic reliel.may be seen in some patients during the first
week oflhcrapy optimum antidepressant elTect usually occurs within. 2 weeks:
Abour 25% of patients who respond Lo truzodone require up to 4 weeks ol
therapy to reach optimum responsc.

To avoid recurrence of depressive symploms, lru.mdnne therapy may be
required for several menths following oplimurm therapeutic response.. Dosape
during prolonged mainlenance Lherapy should be kept at the lowest effective
level; once an adequate response has been achieved, dosage should be gradunlly
reduced and subsequenly adjusied according 1o the patient’s Lherapeutic re-
sponse and lolerance,

Cautions

Trazodone hydrochloride apparently causes fewcr adverse anticholinergic
effects than ctirrently available tricyclic antidepressant agems. Other adverse
effccts, including cardiovascular elfeets, also appear to occur less frequently
with trazodone than with currently available tricyclic antidepressanis.

The incidence and.severity of adverse reactions 10 trazodone in relation lo
dosage and durnlion of therapy hove nol been [fully chacacierized; however,
adverse elfects appenr to oecur more [requently i1 dosages grealer Lhan 300
mp/doy. Tolal trazodone hydrochloride dosages up lo 800 mg daily have been
well lolerated by some patients, Adverse effects appear to e mild to moderate
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in severity and maoy decrcase.alter the first [ew weeks ol Irazodone [herapy,
Adverse effécts may be obviated by a reduction in dosage or alieration in
dosage schedule, Serious reactions requiring discontinuance of therapy are rel-
atively rare.

B Nervous System Effects  Adverse nervous system effects occur fre-
quently during the first few weeks of therapy with trazodonc. The most [requent
adverse effect associaled with trazodone Lherapy is drowsiness, which occurs
in 20-50% of patients rcceiving the drug. Other less frequent advcrsc nervous
system effeets ol trazodode include dizziness and lightheadedness, nervous-
ness, [atigue, maluise, weakness, heaviness or fullness of the head, headache,
and insomnia, Conlusion, incoofdination, anger or hostility, agitation, de-
creascd concentnting ability, impaired memory, impaired speeeh, disorienta-
tion, hallucinations or delusions, and excitemeénl have also oceurred. Hypo-
mania, nighimares or vivid dreams,’ Tonic-clonic seizures, tremors, and
paresthesias and akathisia oecur rarely.

m  Anticholinergic Effects  Alihough bothersome anticholinergic el-
fects commenly oceur with rricyclic antidepressants, lhese effeets appear Lo
occur less lrequently wilh trazodone. Dry méuth has been reported in about
15-30¢5 of patients during trazodone therapy; it has been suggested thal this
elfect may resull from an e-adrenergic hlocking eflect rather than an anticho-
linergie effect of trazodone. In several placebo-controtted studies, the incidence
of dry mouth was similar in wrazodone- and placebo-tresied patients. Other
anticholinergic effeets such as blurred vision, constipation, and urinary reten-
lion have been reporicd less frequently.

m Genitourinary Effects  Trazodone lherapy has been associated with
priapism, with surgical intervention required in approximately one-third of re-
ported Guses; in some cases, permanent impairment of ereclile [unction or im-
potence has resulted. Male paticnts receiving trazodonc who experience pro-
longed er inappropriate penile erections should immediaely diseontinue the
drug and consult their physician, Decreased or increased libido, retrograde
ejaculalion, impotence, inhibiled lemale orgasm (anorgasmia), increased uni-
nary frequency, delayed uriné flow, and hematuria have also been associaied
with [razodone therapy,

m Gl Effects Adverse GI ellects of trazodone inelude nausea and vom-
iting, dysgeusia, and abdominal and gastric dlsordcrs Flatulence and diarrhea
have also been repurted.

m Cardiovascular Effects  Trazodone is thought 1o be less cardioloxic
than currently available tricyclic anlidepressan agents. (See Pharmacology:
Cardiovascular Effeets.) Hypotension (including orthostatic hypolension} is the
most [requent adverse cardiovascular effeet of trazodone, occumng, in ubout
5% of paticnls recciving the drug. [n most pauentq .hypolension is mild and
not dose relwed. Syneope, shorifi€ss of brcalh chest pain, 1achycardia, paipl-
tations, and hyperension have also oecurred. Bradyeardia has occurred in a
few patients during long-jcrin therapy.

Varnious ECG ch.ln&,cs have ‘occurred in patients receiving Irizodone. In
patients with preexisting eardiac disease, trazodone may be .u-rhylhmogcnu,
PVCs, ventricutar couplets, and shor episodes (3 or 4 beats) of ventricular
tachycardm have occurred in Ihese pitients. Arthythmias have also becn re-
ported in patients without preexisting earditic disense. Cardiac arrest has also
been reporied. Myocardial infarction has heen reporied, bul this effeel has not
been atiributed directly 1o trazodone.

B Hematologic Effects  QOccasional decreases in leukocyte and. neutro-
phil ecunts have occurred i some patients receiving trazodone. These changes
were not considered elinically imponiant and did not require discontinuance of
Ihe Jdrug. Anemia has also becn associaled with.lrazodone therapy.in o [ew
patients.

B Other'Adverse Effects Musculoskeletal aclies and pains have oc-
euarred in about 5% of paliénis receiving'trazodone: A few patients have de-
veloped muscle twilches. Pruritus, rash, unicarin, dene, pholosensitivity,
cdema, nasal or sinus congestion, eve irritation, sweating or clamiminess, early
or absent menses, and tinnitus have been reported in some palients receiving
trazodone. Allergic reactions and hypersalivation have rarely occurred. Mini-
mal increases in serum concentrations of alkaline phosphatase, AST {(SGOT),
and ALT {SGPT) have occurred in some patients seceiving trazodone.

® Precautions and Centraindications ~ Worsening of depression and/
or the emergenee ol suicidal ideation and behavior {suicidutity) or-unusual
changes in behavior may oceur o both adult ahd pediatric {see Cautions: Pe-
dialric Prccaullnns) patients with mujor depressive disorder or other psychl.lrrlc
disorders, whether or.not lhey are luking anidepressams. This risk'may persist
umiil clinically important remission occurs. Suicide is a known risk of depres-
sion and cerlain other psychiatric disorders, and 1hese disorders Lhemselves are
the sirongest predictors of suicide. However, there has been a long-sianding
¢aneemn that antidepressunts may have a role in inducing worsening of depres-
sion and-the cmergence of suicidality in certain patients during the early phascs
ol treatment. Pooled analyses of shor-term, placebo-controlled studics of an-
lidepressunis (i.c., selective serotonin-reuptake inhibitors-and other antidepres-
sanis) have shown an increased risk of suicidalily in children, adolescents, and
young adults (18-24 years of age)-with major depressive disorder and other
psychiatric disorders. An increased suicidality risk was nol-demonstrated. with
anlidepressunts compared wilh placebo in adulis older than 24 years ol age,
and a reduced risk was observed in adults 65 years of age or older. It currenily
is unknown whether the suicidalily risk extends 10 lenger-ierm use (i.e., beyond
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several monthsy; however, there is.subsintial cvidence from placebo-con-
trolled maintenunce trials in adults with major depressive disorder that anti-
depressants ean delay thé recurrence ot depression.

The US Food and Drug Administration (FDA) recomimnends that all patients
being wreited with antidepressams for any indication be appropriately moni-
tored and closely ohserved: for chinical worsening; suicidality: and unusunl
changes in behavior, pactioularly during initintion'of therapy (i.e.; the frs few
months) and during periods of dosage adjusiments, Families and caregivers of
palients being treated- with antidepressanis for major depressive disorder or
other indicuttons, both psychiatric and nonpsychiatric, also should be advised
1o monitor paticnis on a daily basis for the emergence of agitation, irritability,
or unusuil changes in behavior as well ag the emergence of suicidahity, and lo
report such symptoms immediately to a health-care provider,

Although a causal relattonship between the emergence of symptoms such
ay anxiety, agitation, panic atiacks, insornnia, irttability, hostility, aggressive-
ness, impulsivity, akuthisia, hypomania, andfor mania and either the worsening
of depression andfor the emergence of suicidal impulses has not been estub-
lished, shere is concern that such symploms nuy represent precursors to emerg-
ing suicidality. Consequently, considernlion should be piven lo changing the
therapeutic regimen or discontinuing therapy in patients whose depression is
persistently worse or in paticnts experiencing emergent snicidalily or symploms
that might be precursors 10 worsening depression or suicidality, particularly il
such manifestations ire severe, abrupl in onsef, or were nol part of the patient’s
presenting symploms. FDA aiso recommends that the drugs be prescribed in
the smallest quantity consistent with good patient mansgement, in order o
reduce the risk ol overdosape. Because ol the pt)\\lblll[y af comorbidity be-
tween major depressive disorder and other psychiatric and nonpsychlamc dis-
arders, the same precantions observed when lrcaung palients with major de-
pressive "disorder should ‘be observed when treating palients with other
psyehiatrie nnd nonpsychiatric disorders.

It is generally believed (ihough not eslublished in controlled trials) that
treating a major depressive episode with an antidepressant alone may increase
the likelihood of precipitaling a mixed or manic episode in patients at risk for
bipotar disorder, Therefore, patients shoold be adequaely screened for bipplar
disorder prior lo initiating (reatment with an antidepressant; such screening
should include a detailed psychiatrie history (e.g.. family history of suicide,
bipolar disorder, and depression].

Patients should be warued thal trazedone may impair their ability to pcrl’on‘n
activitics requiring mental alertness or physical coordination (e,g., operating
machinery, driving a molor vehicle). Patienis also should be warned that tra-
zodone may ¢nhance their response 1o alcohol, harbiturmes, or other CNS de-
pressants. Since the risk of dizziness or lightheadedness may be increased dur-
ing lasting conditions, paticnis should be advised 1o take trazedone shonly after
a meal or light snack. In addition, tolal drog absorption may be up 1o 20%
greater when the drug is taken with food rather than en an emply stomach.
Because priapisin has been associated with trazodone therupy, patients shoald
be instrueted w discontinue the drug and cansult a physician if prolonged or
inapproprinte penile erection oceurs.

Until additional clinical cxpcriencc on the' safety of trazodone in patients
with cardiovascular disease is oblained, it is recommended that these patients
Be closely monitored, particularly for .1rrhy1hm:.1~; while receiving thé drug,
(See Cautions: Cardiovascular Effecis.) It js also recommended that razodone
not be used during the ininal recovery phase of myocardial infarction.

Leukocyte and differential eounts should be performed in p‘mcnla who
develap fever und sore throat or other- -ngns of infection while receiving tra-
zedone. The drug should be discominued in patients whose leukoeyte or ub-
solute neutrophil eount decrenses 1o less than normal levels. (See Cautions:
Hematologic Effeets.)

Trazodone is contruindicated in patients who are hypersensitive to the drug.

& Pediatric Precautions Safety and cflicacy of trazodone in children
ounger than 18 years of age have nol been established.

FDA warns that dnlldepresnnls increase the risk' of suicidal (Rinking and
behuvior (suieidulity) in children and adolescems with major depressive dis-
order and other psychiatric disorders. The risk of suicidality for, these drugs
was identified in a pooled analysis of data from a total of 24 shart-term {4—16
weeks), placebo-controlled sindies of 9 antidepressants (i.c., bupropion, cital-
opram, fluoxetine, flivoxamine, mirtazapine, nefazodone, paroxetine, sertra-
line, venlafaxine) in over 4400 children and adolescents with major depressive
disorder, obsessive-compulsive disorder (OCD), or ather psvchlmru. disorders.
The analysis revealed a preater risk of adverse ¢venis representing suicidal
behavior or tlnang {suicidality) during the first few months of trestment in
pediatric patienls receiving unudcprc&.t:anls than in those receiving placebo. The
average fisk of $uch events was 4% among children dnd adolescents reccwmg
these drugs, 1wice the mk {2%) that was observed among those receiving
placebo. However, a more recenl meta- -analysis of 27 placebo-controlled trials
of ¢ .Jnlldt.pr(:\\'mls (SSRIs and others) in patients younger than [9 years of
age with major depressive disorder, OCD, or non-OCD anxiety disorders sug-
gests that the benchits of antidepressant therapy in treating these conditions
may outweigh the risks of suicidal behavior or suicidal ideation. No suicides
occurred in these pediatric trials.

The risk ol suicidality in FDA's pooled analysis dilfered across the different
psychiatric indications, with the higbest incidence observed in the major de-
pressive disorder siudies. In addition, aithough therc was considerable variation
in risk among the antidepressants, a tendency (oward an increase in.suicidality
risk in younger patients-was found for almost all drugs studied. It is currently
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unknown wheiher the suicidality risk in pediatric patients exicnds to longer-
term use (i.e.. beyond several months),

As o result of this analysis and public discussion of the issue, FDA has
directed manutacwrers of all antidepressants (o ndd a boxed -waming 1o the
labeling of their products to alert clinicians of this suicidality risk in children
and adolescents and to recommend appropriate monitoring and close obser-
vation af palicnis recciving these agenls. (See Cautions: Precautions and Con-
traindications.) The drugs that are the {ocus of the revised labeling arc afl drugs
included in.the general class of untidepressants, incJuding -those thal have not
been siudied in.controlled clinical trials in pedialric patients, since the availahle
datn are not adequate 10 exclude any single anlidepressant fromn an increused
risk of suicidality. In wddition lo the boxed wuming wnd other informution in
professional laheling on antidepressanis, FDA currently recommends that a
patient medicasion guide explaining the risks assouiated with the drugs be pro-
vided (o the paticnt euch lime the drugs are dmpcnsud

Anyone considering the use of trazodone in a child or adolescen lor uny
clinica] use must bulance the potential risk of therapy with the clinical need.

® Mutagenicity and Carcinogenicity  In vitro lests have nor shown
trazodone ta be mutugenic, No evidence of carcinogenesis was seen in-uninals
receiving oral trazodone dosages up 1o 300 me/ke daily for 18 months.

m Pregnancy, Fertilily, and Laclation  Tracodone has been shawn
10 be teratogenic in rals and rabbits when given at dosages 1550 1imey the
maximum human dosage. The drug also cavsed increased fetal resorption and
other adverse fetal effects in rals when given at dosuges approsimately 30-50
times the suggested maxithum human dosage. There are no adequate and con-
trolled studies to date using trazodone in pregnant women, and the drug should
be used during pregnancy anly when the polential benefits justify the possible
risks 10 the felus.

The effect of trazodone on [fertility in humans is not known. Impotence,
retrograde ejaculution, and decreased or increused libido hive occurred in sosue
individuals during trazodone therapy. Reproduciion’studies in male und female
rats using razodone dosapes up to 150 times the usual human dasage have not
revealed evidence of impaired leriility.

Because trazodone is distributed ioto milk. the drug should be used with
caution in nursing women.

Drug Interactions ]

B Drugs Affecting Hepatic Microsomal Enzymes  Resulis of in
vitro studies indicate thut membnlism of trazodone is medialed hy the cyto-
chrome P-4‘i(J (CYP) 3A4 isoenzyme, and Lhe possibility exists thul drugs that
inhibit or induee 1his isoenzyme may affect the pharmacokinetics of trazadone,
Other meabolic pathways that may be involved in the metubolism of trazodone
have not been wel] churacterized.

Concomitant use of trazodone with inhibilors of CYP3A4 can resull in
substantially increased plusma concentrions of truzodone and increase the
potential for adverse effects: In one study, concomitant use of ritonavir (200
mg wwice dailyifor 2 days) and trazodone (n single 50-mg dose) in healthy
individuals incressed maximum plasma cancentrations and decreased cléarance
of truzodone by 34 and 52%, respectively: and increased aseu under the plasmu
conecniration-lime curve (AUCY and hulf-life of irszodone hy preater than two-
fald. Adverse cffects (c.g.. nausea, hypolension, syncope) also were observed
with concomilant use of srazodone and ritonavir. The manulaciurers of trazo-
done’state thut o reduciion'in (rzodone desage should be considered in patients
receiving a polent inhibitor of the:CYP3A4 isoenzyine (e.g.. indinavir, itra-
conazole, ketoconuzole, neéfazodone, ritonavir) concomilamly with irazadone,

Concomitant use of trazodone {100-300 mg daily) with carbaniazepine
(400_mg daily), an inducer of CYP3A4, decreased plasmu concentrations of
trazodone and an'aetive metabolite, m-chlorbplienylpiperazine. by 76 and &%
respectively. Patients receiving razodoene and carbamarcpine concomitantly
should be closcly monitored and dosage ol irazodone increaseq if necesgary.

® Serotonergic Apents. Flwoxefine Eleviled plasma lrazodene
concentralions and adverse effects possibly associated with irazodone 10xicity
have been reporied occasionally’during concomilant Irazodone-and Auoxetine
theropy. Although the exact mechanism has not been established,'it has been
suggesled that fluosetine may inhibit the heparic melabolism of many antide-
pressant apents,.inclading irazodone, In adiilion, both trazodone and fuoxetine
possess serolonergic uctivity; therefore, the possibility of serolonin syndrome
also-should be considered in palients receiving trazodone amd fluoxeline or
other selective serotonin-reuptake inhibitor. therapy concurrenty. For derailed
infosmation on serolonin syndromie, see Drug Enleractions: Drugs Assoctaled
with.Serolonin-Syndrome in Fluoxetine Hydrochloride 28:16.04.20 and Lhe
Monoamine Oxiduse Inhibitors General Staicment 2§:16.04:12, Furtiier study
is needed, but current evidence suggests that palients receiving razodone and
fluoxetine.cancomilantly should be observed closely for udverse effects; mon-
itoring ol plasma trazodone concentrations also should: be considered and tru-
zodone dosape reduced as necessary.

Monoamine Oxidase’ Inhibitors It is not known whether interac-
tions berween trazodone and monoumine oxidase (MAQ) inhibitors can nceur.
Unlike tricyelic antidepressants, trazodone daes not intcefere with catechal-
amine uptake by the adrenergie neuron or the pressor response 1o Lyraming.
Therefore, an interaction beiween trazodone and MAQ inhibitars is unlikely.
However, both irnzodone'and MAQ inhibilors possess scrolonergic aclivity;
therefore, the possibility that serotonin syndrame may oceur during concurrent

AHIES DnUr INE mﬁvm*nom 2010 2403

page 3




Trazodone

therapy should be considered. For detailed information on serotonim syndrome,
see Drug Inleractions: Drugs Associated with Serotonin Syndrome in Fluoxe-
tinc Hydrochloride 28; 16.04.20 and the Monoamine Oxidase Inhibitors General
Staternent 28:£6.04.12. Because ol the absence of clinical experience, il MAQ
inhibilors are discontinued shorily befarc or are:lo be given concomitantly with
trazodone, it is recommended thattrazodone therapy be initiated eavtiously and
dosage increased gradually uniil oplimum response is achieved.
“Other-Serotonergic Agents  Truzodone possesses serotoficegic nctiv-
ity and rarely hus ‘been nssociated with serotonin syndrome -when! combined
witlr other serotonerpic ‘agenrs, including buspirane, phcnclzme and dexlro-
propoxyphene, Because severe complications and everl [uiulities have liccom-
pude the serotonin syndrome, Irazodone probably should be used with caution
in patients receiving or who recéntly have reveived olher serotoncrgic agenls.
For additional -infonmation on pelerially serious drug inleractions that may
occur belween wrazadone and other serotonergic ngenis, see Drug Iniéractions:
Drugs Associaled wilh Serolonin Syndrome, in' Fluoxetine Hydrochtoride
28:16.04.20 -and the Monoamiue Oxidase Inhibilors: General Siatement
28:16.04.12,
# General Anesthetics  Since linle is known about the interaction be+
Lween irazodone and general anesthetics, it is recommended that trazodone be
disconlinued [or as. long as clinically [easible prior to eleclive surgery.

m - Electroconvuisive Therapy  Pending: [urther aceumulation of clini+
tal dala.on the concurrent use of truzodone and electroconvulsive therapy
(ECT), concurrent use of these therapies should be avoided.

B "CNS Dépressants  Trazodone may be additive with, or may potentiaté
the action of, other CNS depressdnts such as opiates or other unalgeslcx. bar-
biturates or other sedatives, anesthetics, or alcohol, When trazodone is used
concomitantly with other CNS dcprcasunm. caution should be used to avoid
cxu,s:,ivc sedation.

l Hypolen'ilve Agents  Because razodone can cause hypotension, in-
cluding orthostalic hypolension and syncope, concomitanl adminisiration of
antihypertensive lherﬂpy may require a reduction in dosage of the anlit]yperf
lensive agent(s), Trazodone has been shown 1o inhibit the hypatensive. effect
of various antihypericnsive agents {e.p., clonidine, methyldopa} jn.animals;
however, this inhibition has noL always been reproducible. It is not known
whether trazodone can inhibit the hypatensive cflect of these agents inshuinans,
and the clinical importanee ol this potential interaction has not been deter-
mined.

m Other Drugs  Increased serum digoxin or phenyloin eoncentrations
have reponedly occurred in patients receiving Irazodorc concurrently with ci-
ther drug.

® Food  The rue and exlent of absorption of (razodone are affecled by 1he
presence of food. When (razodone is taken shortly after the ingestion of food,
lhere may be a slight incresse in the amount of drug absorbed, a decrease. in
peak plasmn concentration of the drug, and a lengihening of the time 10 reach
the.peak plasmu concentration. Total drug nbsorption.may be up to 20% greater
when the drug is laken with food rather than on an empty stomach. In znimals,
ihe rate of absorptiop has been delayed when trazodone was administered con-
comitantly with food ‘beesuse of a decrease in the rate of transfer of the drug
from 1he stomnch to the small intestine.

The effect-of food on absorption of trazodone during lang-term adminis-
tration of the drug is not considered clinically important. Concomilant admin-
istration of truzodone wilh foad is genernlly recamumended since it appears 10
decrease 1he incidence of dizziness or lightheadedness.

Acute Toxlclty

Limited information is availuble on the acute lox1cuy of irazodane,

] Pathugenesns The acule lethal dose of trazodone in Humans’is not
known, In additicn, there is no clearly defined reldlionship between plasma
razodone concentration andiseverity of inloxication. The oral LDy, of-lrazo-
done is 610 mg/kg.in miee, 486 mg/kg in rats, 560 mg/kg in rabbits, and 500
mg/kg in dogs. In animals,lethal doses produced dyspneu, salivation, prostra-
tion, and clonic: seizures:

m Manifestations = Onc-patient who inlentionally ingested 7.5 g of tru-
zodone experienced only-drowsiness and weakness; the patienl- was aroused ot
the time ol hospitalization' and -emesis was ‘indueed. Another:patient had un
uncventful recavery alier ingesting 9.2 ¢ of trazodone. There have been several
reports of aceidental ingestion in children; however, the exact amounts ingested
are unknown. Eath of these-children exhibited only lethargy-and drowsiness,
and recovéries were uneventlul. -Fatafities have occurred in adults who inten-
tibnally ingested (razodone and other drugs {e.g., alcohal, ehlora) hydrate, amo-
barbilal;' chlordiazepoxide, meprobamate) concurrently.

- In general, overdosage of truzodone may be expected:1o produce effects
that are exlensions of common adverse reactions; vamiling, drowsiness, and
lethargy have becn the principal effects reported. Other reported ctfecis asso-
ciated with acute trazodone overdosage have included orthostatic hypotension,
tachycardia, coma, headache, tinniins,, dizziness, dyspnea, shivering, aching
muscles, incontinence, and dry mauth, Unlike 1ricyelic antidgpressant over-
dosage, seizures and arrhythmias do nol appear 1o be associated with trazodone
overdosage,
® Treatment  Treatmen of. (ruzodone overdosage - generully involves
symptomatic.and supportive care; there is no speeific antidote, fof irnzodont
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intoxication. In acule overdosage, the stomach should be emptied immediately
by. inducing emesis .of by, gasiric lavage. I the palient is comatose, having
scizures, or lacks lhe gag reflex, gastric.lavage may be performed if an endo-
tracheal Lube with. culf infated i5:in place 10 preveni aspiration of vomilas.
Although-administration ol activated charcoalaflergasiric lavage and/or emesis
has been vselul'in the treatment of acite.overdosage with tricyclic antidepres-
sants, the effee] of activated charcoal on Lhe absorption of trazodone is not
currently known. Appropriate therapy should be inslitvted if Hypotension ar
excessive sedation occursForced diuresis may. be uselul in locilitating elimi-
nation of the drug. It is not known if raZodone is dialyzable; however, beonuse
of extensive protein binding of the drug. hemodialysis is probably nor ellectlive
in enhancing climinalion ol trazodone.

Pharmacology

‘The pharmmacology ol trazodone is complex ind in some ways reseinbles
that of tricyclic antidépressants,-benzodiazepines, and' phenothiazines; how-
cver, the averull pharmacologic profile of trazodone diflers from each ol these
clusses of drups. Ll

B Nervous System Effects Tle precise mechanism ol antidepressanl
aclion ()t trazodone is uncle.:r but the drug has been shown lo HC]LLll\’C]y block
the reup[ﬂJ\c of serolumn QS HT) at the pn:synﬂpln: neuronl membruue Thc
ellects of serotonin may thus e poientiated, Unlike other anlldeprf:'isnlll agents
(e.g., lnLycln: .Jnudepressnms) trizodonc may have a duul elTeel on the central
serulonerglc sysiem. Amma[ studies indicale that Lrazodone acls as a serolonin
agonist al high doses (68 mg/kg), while at low doses (U 05-1 mg/kg), it an-
lagonizes he actions of serolonin, ‘Trazodone dpes not nppear lo influence the
reuplake ol dopamine or norepmcphnm_ within the CNS; however, animal stud-
ies indicale that (razodone may enliance release of norepmephrme [rom neu-
renal tissue. Trazodone does not cause serotonin, release in vitro.

Although the mechunism of action of amldeprcssnnl apénts may involve
inhibition of the reuptake of various neurotransmitters at lhe presynaptic heu-
rohul memhfune, long-term therapy with anudepressanl agenls also affecs
poalqynﬂptlc quuronai I'ELLP[OF binding sites, resulting in some addpllve
changes in feurotransmission. Long-term .1dm1mslrulmn of trazodone réport-
edly décrenses the numher of posisynaplic wru[onergn. (i.e., scrolonir,) and
B-adrenergic bmdmg siles in the brain of animals; Allhough the clinical im-
partance of thesc effects is ol known, the decrease in binding siles Js.lshncmled
with a funetional increase in serotonergie nclivity und u reduction in the sen-
sitivity,of adenylale cyclase 10 stimulation by B- .ldrencrgtc agonists. [t has heen
suggesled thul postsynaptic receplor modification s mainly responsible for the
unudepreqq.ml aclion abserved during long-term .Jdmlmsmlmn of 1rdzndnne
Further study is needed to determine the role, of blndlng sile alteration in the
nmtdeprcqsunl action of trazodane and other ‘mlldcprubnuls

~ In animals, irazodone’s eftfecl on various avmdunce bchuvmrs i5 similar (o
that of phcnnlhmzmea Unlike phenathiazines, however, irnzodone polenLiales
the effeets of seroionin. Trnzndnnc does nal potcntiale the actions of levodopa
or aller newronal concentrations of ncetylcholine. Trazodone does, not, mh:hll
monoamine oxidase, and unlike amphetamine-like drugs, does nol hnmul‘llc
the CNS.

Unlike many Currcnlly avmlﬂb]c n.nl:depreswnls trazodone exhibits litile,
il any, antieholinergic aclivily in Vitro. Clinigal studics -.how u lower. incidence
ol anlicholinergic effecls {e.g., dry moulh, blurred vision, urinary releution,
canstipation) associated with Lramdone use than. with lnLycllc. antidepressant
use, (See Cautions: Anl]cholmergu. EFfecLﬁ }

, Tr.Lzodone produces varying degrceq of sedation in normal and mentally
depressed palients. The sedative effect, is thought. Lo tesult pnnmpally from
central e, -adrenergic blocking aclivity and possibly from adusumme blocking
aciion of the.drug. Trazodone.may,cause EEG. ch.mgca, muludmg increased
slow-wave and dlphn-wave activity, Some increase jn fast-wave activity also
occurs, Trazoddne incredses 1otiil slécp time, deeresiies the auimber dnd‘duration
of awakenings in depréssed patients, and decreases rapid eye movement (REM)
sleep. Unlike trieyclic Llnudeprc-.banl:,. trazodtnie does not'incréase slapge 4
sleep.

Allhough the exacl meehanism of action has, nol been dclcrrnlncd traza-
done has an dnxmlync ef!'ccl This ﬁnd:ng is supponed by animal siudies in
which lr.lZOdOﬂC is aetive in ecriain anrmnxlely 1esl sys!cms In_additign, the
drug has' demonstrated dm.m]vuc activity in patients wilh major deprcssmn
who also have ZL'i‘iOCJIJlL’d anxiely. (See Uses: Major Depressive DlsUrder)

Therapeutic’ do\aget; of irazadone' da not appedr 10 alfect respiratian;, bow-
ever, lhe effect of higher dosnges of irnzoddne jn patients with ventjlatory
insufficiency is nol knawn.

Like many, olher ccnlmlly acting agents, razodone e).h:bu:, .lna!,gt.slc uc-
llwly in a variety of .J.nalge:.lc test syslems. Trazodone alsu has weak skeletal
muscle relaxant activity, but lacks anticonvulsant effects. =

"Trazodone | POSSCSSES polent peripheral a-adrencrgic blocking activity in
animals fo]]owm;_, IV administration of 3-10 mg/kg. in addition. in animals,
the drug blocks. the peripheral effects of serotonin, epine phrine, nosepinephrine,
and hislamine. The pcnphcral ﬂnuluslammlc effects of trazodone are weaker
than those of (ricyclie antidepressants,
® . Cardiovascular Effects The cardlov.nscuiar effects of trazodane
have been studied in aniinals.and te a limited extent in huemans. Unlike other
antidepressant agents (e.g.. tricyelic anlidepressants, monoamine oxidase: in-
hibitors), trazodone has been assceinied with only minimal eafdiovascular ef-
lecls. (See Caulions: Cardiovascular Effects.) The absence of substuntial anti-
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cholinergic activity and catecholamine-potentiating eftecis appears Lo be the
principal reason for the general lack of cardiovascular effects of trazodone.

Trazodene exhibits a-ndrenergic blocking activity and dees nol inhihit cai-
ectiolamine reupiake. Unlike tricyclic antidepressants, irazodone blocks the
pressor response to norepinephrine and lowers anerial blood pressure. How-
ever, in one.sludy in normolensive patients with endogenous depression, the
eflect of 1razodone on sysiemic blood pressure was-¢quivocal, Trazodone does
nol block 1he neuronal npiake of tyramine; thus, unlike trcyclic antidepres-
sants, the drug has no effect on the presser response 10 this sympathomimetic
amine.

Althongh trazedone does nor appear Lo have substantial arrhythmogenic
activity, arthythmias have occurred in some patients with preexisting cardiac
disease during trazodene therapy. (Sec Cautions: Cardiovascular Effects,) in
animals, trazodone docs agt alfeel inten-atrial, ventricular septal, ventricular
free-wall, His-Purkinje, or AV nodal conduciion, At doses up lo 30 mg/kg in
animals, trazodone produces only minimal ECG changes, including prolonga-
tion of the QT interval and a decrease in heart rate. Unlike tricyclic antide-
pressants, (razodone.does not exert direct quinidinc-fike cardiotoxic properlies,
In addition,, irazodone does rof exert o negative-inotropic effect al therapeutic
dosanges; (he drug may decrease aoriic blood flow as a result of a decrease in
heart rate.

To daie. therc have becn no published studies comparing the cardiovascular
effects of therapeutic dosuges of irazodone with those.of antidepressants such
as mianserin, nomifensine, or zinelidine, Although availuble dnla suggest thot
rrazodone is less cardioloxic (han sricyclic antidepressani ngents at therapeulic
dosages, the cardiovascular efTects of trazodone overdosage have nol been well
described.

& Other Effects  Trazodone may affect the endocrine system. Following
orat administration of a single 50-mg dose in one sudy ‘in hcallhy adulis,
trazodone caused a decrease in mean seruin prolactin concentration. Howcver
i anolher study in depressed patients, trazodone did not idlter mean serum
prolactin concentration following oral administration of 200 mg daily for 2
weeks.

Trazodonc-induced antagonism of w«,-adreriergic receplors may relax the
tissues and enhance arterial inllow in penile vascular and corpdral smooth mus-
cle resulting in an erecticn.

Pharmacokinetics

In all sludies described in the Pharmacokinelics scetion, trazodone. was
adminisicred as the hydrochloride sall.

B Absorption Trizodone is rapidly and almost completely absorbed
from the GJ tract following oral adininisiration. The-rale and exlent of absorp-
tion are affected by the presence ol feod. When trazedone is taken shorily afier
the ingestion of food, there' iy be‘a slight increase (up to'20%) in the amount
of drug absorbed, s decrease in peak plasma concentration of the drug, and a
lengthening of the time to reach the peak plasma-concentration.

Peak plasma concentrations of trazodone occur approximately | hour afier
oril ndministration when the drug is taken en an-cmpty stomach or 2 hours
after oral administration when wken with food. Eollowing oral administration
of mnltiple doses of trnzodone (25 mg 2 or 3 limes daily), steady-state plasma
concentrativns of the drug are usually attrined within 4 days and exhibit wide
inferpatiem varislion, Following orit administration of a single 25-mg dose of
radiolabeled trazodone Lo heatlhy adulis'in ‘one study, mean peak plasma drug
concentrations of 650 and 480 nu,’mL occurred at 1.5 and 2.5 hours after in-
geslion, in the fasted and nonfasted‘siate, respectively. Following oral udmin-
istration of single doses of 25, 50, or 100 mg of trazodone 1o healthy, fasted
adults in another study, mean’ péak plasma (razodenc concentrations were 490,
860, and 1620 ng/mL, respectively. The areas under the plasma concentration-
time curves (AUCs) were 3.44, 595, and '11.19 mcg-h/mL, for the 25-, 50-,
and 100-mg doscs, respectively, Limited crossover data are availuble compar-
ing AUCSs in lasted and nonfasted patients; however, il appears that the pres-
ence of food slightly incrcases the AUC for trazodone.

The therapeulic range for plasma trazodone concentrations and’ the rela-
tionship of plasm: concentralions 1o clinical response and loxicity have nol
been established.

M Distrihution  Disiribution of 1razodone inio hwnan body (ssues and
fluids has not been detcrinined. Following oral administration of trazodone in
animals, the drug and its melbolites are distributed mainly into the tiver, kid-
ncys, small inlestine, lungs, adrenal glands, and pancreas, with lower concen-
Lrations being dissobuted into adipose tissue, heart, and skeletal muscle, Tra-
zodone crosses the blood-brain barrier in animals, and concentrations of the
drug in the brain are higher than tkose in plasma during-the first § hours afier
oral ingestion.

[n vitro, irazodone is 89-95% bound to plasma proteins at plasma trazodone
concentrations of 100-1500 ng/mL.

Although it is nol known if truzodone crosscs the placenta in humans, the
drup crosses the plueentn in animats, Following a sinigle oral dose of 50 mg,
truzodone is distributed into milk in concentrations approximately 10% of ma-
termal plasina concentrations, with a milk-10-plasma ratio (based on areas under
the plasma and-milk cencentration-time curves) of nbout 0.1-0.2. Based on
these data, it 1s estimated that a nursing infant would ingest less than 0.1% of
the dose, 1t is not known whether trazodone ‘metabolites are distributed ‘into
milk.
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m Elimination  Plasma concentrations of trazodone decline in a biphasic
manner. The half-life of frazodone in the initial phase (1,,,,,) is about 3—6 hours
and the hulf-life in she werminal phuse (t,2p) is about 5-% hours. The clearance
of trazodone from the body shows wide interindividual varation. The manu-
[acturers s1ate that the drug may acenmulate in plasma in some individuals,

Trazodone is extensively metabelized in the liver via hydroxylition, oxi-
dation, N-oxidation, and splining of the pyridine ring. A hydroxyloted metab-
clite and oxotriazolopyridinpropienic acid {(an inactive melabolite excreted in
urine) are conjugaled with glucurenic acid, Results of in vilre studies indicatle
that metabolism of trazodone 10 an active melaboliie, mi-chlorophenylpipera-
zine, is medialed by ihe cytochrome P-450 (CYP) 3A« iscenzyme. The man-
uflacinrers state that other melabolic palhways involved in melabolism of tra-
zodone have not been wetl characterized. Results from-unimal studies indicaie
Ibal trazedene does not induce its own metabolism.

Approximately 70-75% of an oral dosc of trazodone is excreled in urine
wilhin 72 hours of administration, pnnupu!]y as metabolites. About 20% ol an
oral dose of trazodone is excreled in urine. as oxolrazolopyridinpropionic acid
and ils conjupates, and about 10% as a dihydrodiol melubolite; less than 1%
of a duse is exereted nnchanged, The remainder of an oral dose of the drug is
excreled in feces via biliary elimination, principally as metabolites.

Chemistry and Stability

| Chemlstry Trazodone hydrochlonde is a triuzolopyndine-derivalive
antidepressant. The drug is chemically and -:[ruuum[[y unrelated 1o tricyclic or
wiracyelic antidepressants or o selective scrotonin-reuplake inhibitors. Tra-
zodone hydroch]ondn ocenrs as a while, odorless, crystalline powder with a
bitéer Laste and is freely solnble in water:and sparingly soluble in alcohol. The
drug has a pK, ol 6.7.

W Stability Commercially available trazodone hydrochloride 1nblets
should be stored al room lemperature in tight, light-resistant containers and
protected from lemperatures grealer than 40°C.

Preparations

Excipients in eommercially available 'drug preparations may have clinically

impertant effecks in some individuals; consnlt specific produet labeling for details,
t

Trazodone Hydrochloride

Oral
Tablets,

Trazodone Hydrochloride
Tablels

Trazodone Hydrochloride
Tablets

Trazodone Hydrochloride
Dlvidose* {scored), Sandoz
Trazodone Hydrochlorlde
Tablets

Trazodone'Hydrochloride
Tablets

50 mg*
100 mg*

150 mg*®

300 mg*

*ayailable Irom one or mome m:lnull";.l‘clumr_ distribulor, ondfur repackager by generic (noNproprelacy ) name
tUse i5 not currently included in the labeling approved by the US Food and Drupr Adminisicalion

Sefected Revisions Junvary 2008, 2> Copyright, July 1983, American Soviety of Health-System
Plarmacists, e,
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Tricyclic Antidepressants General Statement

B Tricyclic antidepressdnts tontain a 3-rifg structure and differ structurally
and phﬂnnﬂcoluglcnlly ffom other currently available anlidepressants (e.g.. se-
lective serolonin-reuptake inhibitors, monoamine oxidase inhibitors).

Uses

® Major Depressive Disorder - Tricyclic antidcpressanis are used in
the (reatment of major depressive disorder: A major depressive cpisode implies
a prominent and relatively persistent depressed or dysphoric mood that usually
interferes with daily functioning (mearly every day for al least 2 weeks). Ac-
cording 1o DSM-IV criteria, o major depressive episgde includes at least 5 of
the following 9 symptloins {with at least one of the symptioms being depressed
mood- or loss of interest or plensure): depressed mood most of the duy as
indicated by subjcctive report {e.g., leels sud or empty) oy observalion made
by.others; maskedly diminished interest or pleusure in all, or glmost all, activ-
ities most of 1he day: significant weight loss (when not dieting) or weight gain
{e.g.. a change of more than 5% of body weight m a month}, or decreasc or
increase in ippelile; insomnii or hypersomnia;.psychomotor agilation or retar-
dation (observable.by othcrs, not merely subjeelive feelings of resilessness or
being slowed down); faligue or loss of energy: feelings of worhlessness or
excessive orinappropriale guilt {(not merely sell-reprouch or guilt about being
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