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SO h
PESCRIPTION: VALTREX {valacyclovir hydrochiorie4stme
ester of the antivirat drug acyclovir (ZOVIRAX Brand, Glaxo Wellcome Inc.}.

VALTREX Caplets are for oral administration. Each caplet contains valacyclovir
hydrochlorde equivatent to 500 mg valacyclovir and the mactive ingrediests carnauba
viax, colloidal silicon dioxide, crospovidene, FDAC Blue No. 2 Lake. nydraxypropyl
metiylcellidose, magnesium stearate, microcrystalline cellulose, polyethylene glycol,
polysorbate 80, powidone. and titanium dioxide The blue, film-coated caplets are printed
with edibte white ink.

The chermical name of valacyclowe hydrochlorde is £-vafine, 2-((2-amine-1,6-dihydro-
B-0x0-9H-punn-g-yl)methoxylethyl ester, monohydrochlonde. it has the following
structural formula:
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Valacyclovir hydrochioride is a white 1o oft-white powder with the molecular formuta
Ci3HooNs04, HC! and 2 malecular weight of 360 80, The maximum solubility in water at
253°C 15 174 mg/m. The pk,'s for valacyclovir hydrochloride are 1.90, 7.47, and 9.43,

HMICROBIOLOGY: Valacyclovir hydrochlonde is rapidly converted to acyclovir which
has demenstrated antiviral activity against herpes simplex virus types 1 H3V-1) and
2 (H5V-2) and varicefla zoster virus (V2V} both in vitro and in vive. In cell cutture,
acyclovir's highest antrviral activity is against HSV-1. follawed in decreasing order of
potency against HSY-2 and VZV.

The tnhibitory activity of acyclavir is highly selective due to its affinity for the enzyme
thymidine kinase (TK) encoded by HSV, VZV. and £BY. This viral ENZyme converts
acyclovir into acyclovir monophosphate, a nucleatige analogue. The monophosphate is
further converted into diphosphate by cellular guanylate kinase and irto triphosphate by
anumber of cellutar enzymes. In vitra, acyclovir triphosphate stops replication of herpes
viral DNA This is accomptished in three ways: 1j competitive inhibition af viral DNA
polymerase, 2} incorperation and termination of the growing viral DNA chain, and 3)
inactivation of the viral DNA polymerase The greater antivisal activity of acyclovir against
HSV campared 10 VZV is due to its mare efficlent phosphorytation by the viral TK,
Antiviral Aclivities; The quantitative retationship between the in vitro susceptibility of
herpesviarses to antivirals and the clinical response 1o therapy has rot been established
in kumans, and virus sensitivity testing has not been standardized. Sensitivity testing
results, expressed as the cancentration of deug required to infiibit by 50% the growth of
virus tn cell cutare (|Csp), vary greatly depending upon a number of factors. Using plaque-
reduclion assays, the Fisy against herpes simplex vines isolates ranges from 0.02 fo
13.5 ug/mL for H3V-1 and from 0.01 to 9.9 pg/m for HSV-2. The 1Csg for acyclovir
against most laboratory strains and clinical isolates of V2V ranges from 0.12 to
10 8 pg/mL. Acyclovir alse demonstsales activity against the Oka vaccine strain of
VTV with a mean 1059 of 1.35 pg/ml.

Drug Resistance: Resistance of VZV fo antiviral nucleoside anafogues can result from
Qualitative or quantitativa changes in the viral TK or DNA polymerase. Giinical isolates of
V2V with reduced suscephibility to acyclovir have been recovered from patierts with
AIDS. Ir: these cases, TK-deficient mutants of YZV have been recovered.

Resistance of HSV ta antiviral nucleoside analogues occurs by the same mechanisms
a5 sesistance to VZV. While most of the acyclovir-resistant mutants isolated thus far
fram immunecompromised patients have been found to be TK-deficient mutants, other
mutants involving the viral TK gene {TK partial and TK altered) and BNA polymerase
have also been isolated TK-negative mutants may cause severe disease in immunceom-
prormised patients. The possibility of viral resistance to valacyclovir (and therefore acyclovir)
should be considered in patients who shaw poor clinical respanse during therapy.

CLINICAL PHARMACOLOGY: After oral adminfstration, valacyclovir is rapidly absarbed
from the gastrointestina! tract and nearly completely converted to acyclovir and L-valine
by first-pass intestinal and/or hepatic metabolism.
Pharmacekinelics: The pharmacekinetics of valacyclovir and acyclovic after oral
gdsguﬂs}ranon of VALTREX have been investigated in 12 volunieer studies involving
ults.

Absorption and Bioavailabitity: The absolute bipavailability of acyclovir after
administration of VALTREX is 54.5%  9.1% as determined Tollowing a 1-gram oral dose
of VALTREX and a 350-my intravenous acyclovir dose to 12 healthy volunteers. Acyclovir
bioavailability from the administration of VALTREX is not altered by administration with
food {30 minutes after an 873 Kcal breakiast, which included 5t grams cf {at).

There was a lack of dose proportionality in acyclovir maximum congentrabon (Ce,) and
area under the acyclovir concentration-time curve (AUC) after single-dose administration
of 100 mg, 250 mg, S00 mg, 750 mg, and 1 gram of VALTREX {0 eight healthy volunteers
The mean Co, (= 5.0.) was 0.83 (+ 0,14), 2,95 (+ 0.50), 3.28 (+ 0.63), 4.17 (x1.14),
and 5.65 (+ 2.37) pg/ml, respectively; and the mean AUC (+5.0.) was 2.28 (1 0.40),
5.76 (£ 0.60), 14 59 {x 1.79), 14.11 (» 3.54}, and 1952 {+ 6.04) hrepug/mL, respectivety.

There was also a lack of dose proportionality in acyclovir Cpa, and AUC after the
muttiple-dase administration ol 250 mg, 500 mg, and 1 gram of VALTREX administerad
Tour times dadly lor 11 days in parallel groups of eight healthy volunteers. The mean G,

{50 was 2.11 (+ 0.33), 3.69 {t 0.87), and 4.96 {+ 0.64) ng/mL, respectively, and
the mez.nwAlyUC {t 5.0 ywas 5.66 (+ 1.09), 988 (+ 2.41), and 15.7¢ {+ 2.27) hrepg/mL,
respec
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There is ne actumulaticn of acyclovir after the administration of valacyclovir at the
recommended desage reg:mens in healthy volunieers with nermal remal function,

Distribution: The binding of vatacyclovir to human plasma proteins fanged from
13.5% to 17.9%.

Melabalism: After oral ad ation, valacyclovir hydrochloride is rapidly absorbed
from the gastrointestinal tract. Valacyclovir 15 rapidly and nearty completely converted
10 acyclovir and L-valine by first-pass itestinal and/or hepatic mefabolism, Acyclovir 1s
converted te a small extent 10 inactive metabolites by aldehyde oxidase and by alcohol
and aldehyde dehydrogenase. Neither valacyclovir nor acyclovir metabolism is associated
with liver microsomal enzymes. Pfasma concentrations of unconverled valacyclovir are
lew and transient, genecally becoming non-quantifiable by 2 hours after administration.
Peak ptasma valacyclovir concenirations are generalty less than 0.5 ug/mL at all doses.
After single-dose administration of 1 gram of VALTREX, average plasma valacyclovir
concentrations observed werg 0.5, 0.4, and 0.8 pg/mL in patients with hepatic dysfunc-
tion, renal insutficiency, andil heaithy velunteers whe received concomitant cimekding
and probenecid, respectively.

Elimination: The pharmacalgnetrc disposition of acyclovir delivered by valacyclovic
18 consistent with previous expemence from intravenous and oral acychovir, Following
the oraf adrministration of a single 1-gram dose of radiclabeled valacyclovir to four
fiealthy subjects, 45.60% and 47.12% of administered radioactivity was recovered
 urne and teces aver 96 hours, respectively Acyclovir accounted far 83.60% of
ihe radivactivity excreted in the urme. Renal clearance of acyclovir following the
administration of a single 1-gram dose of VALTREX to 12 healthy volunteers was
approximately 255 + 85 mL/min which represents 41.9% of total acyclovir apparent
plasma clearance.

The plasma gliminateon hatt-life of acyclovir typically averaged 2.5 to 3.3 hours in atf
studies of VALTREX in valunteers with normal renal function.

End-Stage Renal Disease {ESAD): Following administration of VALTREX to volunteers
with ESRD, the average acyclovir half-ife is approximately 14 hours. During hemadialyss,
the acyclavir hall-life is approximatety 4 hours. Approximately one-third of acyclovir in
the bedy is remaved by dialysis during a 4-hour hemodialysis session. Apparent plasma
clearance of acyclovir in dialysis patients was 86.3 « 21.3 mL/min/1.73 m2, compared to
679 16 + 162.76 mLU/min/t 73 m? in healthy voluntears.

‘Reduttion in dosage is recornmended in patients with renal impairment (see DOSAGE
AND ADMINISTRATION})

Geriatrics: After single-dose administration of 1 gram of VALTREX in healthy geriatric
volunteers {n =9, mean age + 5.0 =740 + 5.4 years}, the half-lite of acyclovir was 3.11
+0.51 hours, compared to 2.91 «0.63 hours in healthy volunteers (n = 33_meanage +
S.0. =412 £ 10.1 years). Dosage modtication may be necessary in geriatric patients
with reduced renal function {see DOSAGE AND ADMINISTRATION).

Pediatrics: Valacyclovir pharmacokinelics have not been evaluated in pediatric
patients.

Liver Disease: Administration of VALTREX to patients with moderate (biopsy-proven
cirrhosis) or severe {with and withcut ascites and bicpsy-proven cirrthasts) fiver disease
indicated that the rate but not the extent of conversion of valacycfovir to acyclovir is
reduced, and the acyclovir half-life 1s not affected. Dosage modification is not
secommended for patients with cirrhosis.

HIV Disease: In nine patients with advanced HIV disease (CD4 cell counts
<150 cells/mm3) who received VALTREX at a dosage of 1 geam four tlimes daily for
30 days, the pharmacokinetics of valacyclovir and acyclovir were not different from
that observed in healthy volunteers (see WARNINGS).

Drtty Interactions: The admmistration of cimetiding and probenecid, separalely or
together, feduced the rate but not the extent of comversion of valacyclovir Lo acyclovis.
Acyclovir Ca, was increased 8.4% « 27.8%, 22.5% & 25.3%, and 29.6% 1 27 5% By
cimetidine, probenecid, and combination treatment (concomitant cimetidine and
probenecid admuristration), respectively. Acyclovir AUC (0 fo 24) was increased 31.9% +
22.9%, 49.0% + 27.9%, and 77.9% + 38.6% by cimetidine, probenecid, and combination
Ireatment, respectively. The renal clearance of acyclovir was reduced by approximately
23.5% + 8.6%, 33.0% + 10.4%, and 46% = 11.2% with cimetigine, prabenecid, and
comhination treatment, respectively, resulting in higher plasra acyclovir conceatrations,
Thiazide diuretics did not aftect acyclovir pharmacokinetics atter administration of
VALTREX in a geriatric population.

Clinical Trials: Herpes Zoster Iatections: Two randomized double-blind clinical rtals in
immunccompetent patients with (ocalized herpes zoster were conducted. VALTREX was
compared to placeba in patients less than 50 years of age, and to ZOVIRAX in patéents
greater than 50 years of age. All patients were treated within 72 hours of appearanice of
2oster rash. In patients less than 50 years of age, the medtan time to cessation of new
lesion formation was 2 days for those treated with VALTREX compared 1o 3 days for
those treated with pfacebo. In patients greater than 50 years of age, the median time to
cessation of new tesions was 3 days in patients treated with either VALTREX or ZOVIRAX,
in patients less than 50 years of age, no difference was found with respect to the
duration of pain after rzsh healing (post-herpetic neuralgia) between the recipients of
VALTREX and placeto. in patients greater than 50 years of age, ameng the 83% who
reported pain after healing {post-herpetic neuralgia), the median durafion of pain after
healing [95% confidence interval] in days was: 40 [31, 51), 43 136, 55, and 59 41,77}
for 7-tay VALTREX, 14-day VALTREX_ and 7-day ZOVIRAX, respectively.

initial Genital Herpes: in a randomized, double-blind trial, immunocompetert adults
with first episode genital herpes who presented within 72 hours of symptam onset were
randomized to receive for 10 days VALTREX 1 gram d.id. (n = 323) or ZOVIRAX 200 mg
5 limes a day {n = 320). For hoth treatment groups: the median time to lesion healing
was 9 days, the median time to cessation of pain was 5 days, the median time to
cessation of vizal shedding was 3 days.

Recurren! Genital Herpes: Two double-blind placebo-controfled trials in immunc-
competent patients with recurrent genital herpes were conducted. Patients selt-initiated
theragy within 24 hours of thedirst sign or symptom of & recurrent genrtal herpes episode.

It one study, pattents were randomized to receive 5 days of dreatment with either
VALTREX 500 myg b.id. {n = 360) or placebo (n = 259). The median time to fesion healing
was 4 days in the group receiving VALTREX 500 mg versus 6 days in the placebo group,
and the median time to cessation of viral shedding in patients with at least one positive
Luiture (42% of the overall study population) was 2 days in the group receiving VALTREX
500 mg versus 4 days in the placebo group The median time to cessation of pain was
3 days in the gioug receivirg VALTREX 500 mg versus 4 days in the placebo group.
Results supporting efficacy were replicated in a secend irial.
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INDICATIONS AND USAGE: -

Herpes Zoster: VALTREX is indicated for the treatment of hieepes 2ester {shingfes).
Genital Herpes: VALTREX is indicated for lreatment of the initial episode and for the
episodic treatment ol recyerent genital herpes.

CONTRAIMDICATIONS: VALTREX is contraindicated in patients with a known hyper-
sensitivity o intolerance to vatacyclovir, acyclovir, or any component of the formufation.

WARNINGS: Thrombotit thrombocytopenic purpurahemolylic uremir sy
{TTP/HUS), in soaie cases resalting it death, has occurred in patients with
advanced HIV disease and 2850 in allog bone piant and renal
transplan resipfeats paricipating in elinical triats of VALTREX al doses of & grams
pet day.

PRECAUTIONS: The etficacy of VALEREX has not been established for the treatment
of disseminated herpes Zoster, or suppression of recursent genital herpes, or in
immunacompromised patients. .

Dasage adjustment is recommended when adminisiering VALTREX 1o patients with
renal impairment {see DOSAGE AND ADMINISTRATION). Caution should also be
exercised when administering VALTREX to patients receiving potentially nephrotoxic
agents since this may increase the risk of renal dystunction and/of the risk of reversible
centeal nervous system symptomts such as those that have been reported in patients
treated with intravenous. a«’:iyclovir.

Information tor Palients: Herpes Zoster: There are no data on treatment initiated more
than, 72 hours after onset of the zester rash. Patients should ba advised to instiate
treatment as 500N as pessible after a diagnosis of herpes zoster.

Genital Herpes: Patients should be infarmed that VALTREX is not a cure for genital
herpes, There are no data evaluating whether VALTREX will psevent transmission of
infection to others. Because genital frerpes is a sexually ransmitted disease, patients
shpuld avoid contact with besions or intercourse when lesions and’pr symplems are
presarit 1o avoid infecting partners. Genital herpes can also be transmitted in the absence
of symptoms through asymptomatic viral shedding. If medical management of a gendal
herpes recurrence is indicated, patients should be advised to initiate therapy at the first
sign or symptom of an episode.

‘There are no data on the effectiveness af treatment initiated more than 72 howrs
atter the onset of signs and symptoms of a first episode of genial herpes or more than
24 hours of the onset of signs ang symptoms of a recurrent episode.

Ilru% Interactlons: An additive increase in acycovie AUC and Gy, Was observed when
VALTREX was administered to healthy volunieers who were taking cimetidine, probenecid,
of a combination of both cimetiding and probenecid (see CLINICAL PHARMACOLOGY:
P‘hannacoldneticsh

Carcinogenesis, Mutagenesis, Impaisment of Eertility: The data presented below
inciude references to the steady-state acyclavir AUG abserved in humans treated with

t gram VALTREX given orally three times a day to treat herpes zoster. Plasma drug
concentrations in animal studies are expressed as muttiples of human exposore to

clovir ﬁsee CLINICAL PHARMACOLOGY: Pharmacckinetics).

'atacyclovir was noncarcinggenic in lifetime carcinogenicity bicassays at single taily
doses (gavage} of up to 120 mg/kg/day for mice and 100 my/kg/day for rats. There was
) significant difference i the incadenca of tumors between treated and control animals,
nor did valacyclovir shorten the latency of tumors. Plasma concentrations of acyciovir
viere aquivalert 1 human Jevels in the mouse bisassay and 1.4 1o 2 3 fimes human
levels in the rat bloassay.

Valacyclowir was tested in five genetic toxicity assays. An Ames assay was negative
in the absence or presence of metabolic activation. Afso negative were an in vitro cylo-
genetic study with human lymphocytes and i rat cytogenetic study at a single oral dose
of 3000 mg/kg (8 1o 9 Yimes human plasma levels).

In the mouse lymphoma assay, vaacyclovir was negative in the absence of metabolic
activation. In the presence of metabolic activation (76% to 38% tonversion to acyclovir),
valacyclovir was weakly mutagenic. .

A mouse micronucleus assay was negative at 250 mg/kp but weakly positive at
500 mg/kg {acyclovir concentrations 26 to 51 Emes human plasma levels).

Valacyctovir did not impair fertility or repeoduction in rats at 200 mg/kg/day (6 tnes
human plasma levels).

Pregnasey: Teratagenic Effects: Pregnancy Category B. Valacyclovir was not teratogenic
in rats or rabbits given 400 mg/kg (which results in exposures of 10 and 7 imes human
plasma levels, respechve_mr;mlg) durilg; thie period of major organogenesis. There are no
adequale and well ed studies of VALTREX or ZOViRAX in pregnant women. A
prospective epidemiologic registry of acyclovir use during preghancy fias been ongoing
since 1984, As of December 1994, outcomes of live bitths have been documented in

80 women exposed 1o systemic acyclovir during the first rimester of pregnancy.

The occurrence rate of birth defects approximates that found in the general Fupulaliﬁn
However, the small size of the registry 15 insufficient to eValuate the risk far kess common
detacts or 10 permit reliable znd definitive conclosions regarding the satety of acyctovir
in psegnant women and their developing fetuses. VALTR ould be used during
pregnancy only if the poﬁual ben]gtit justifies the putermalrrisk to the te’lus.

Pregnancy Expascry Registry: 16 monitar maternal-felal ouicemes g pregnant
women exposed to VAI.THEJ(,BgTaxo Wellcome Inc. maintains a Vatacyclowir in Pregrancy
Hegigg}j;r icians are encouraged to register their patients by calling (80G) 722-9292,
ext

Mursing Mothers: There is no experience with VALTREX. However, acyclovir concen-
trations hawve been docymerded in braast milk in teo women Tollowing oral adminis-
\ration of ZOVIRAX and ranged from 0.8 to 4.1 times corresponding ptasma levels. These
concentrations would polentially expose the nursing infant o a dose of acyclovir as high
a5 0.3 mgMg/day. VALTREX should ba administered to a nursing mother with taution
and onty when indicated.
Pedbr heldm: Safety and effectiveness of VALTREX in pediatric patients have niol been
established.
Gerlatric Use: 01 the totat number of patients incheded in clinical studies of VALTREX,
810 were age 65 or older, and 339 were age 75 or older. A fotal of 34 volunteers age
€5 or older completed a pharmacokinetic Irfal of VALTREX. The pharmacokinetics of
acyclovir fotiowing single- and multiple-dose aral administration of VAETREX in genatric
volunteers varied with renaf function. Dns:?e reduction may be required in geriateic
atients, depending on the undertying renal stalus of the patient (see CLINICAL
HARMACOLOGY and DOSAGE AND ADMINISTRATION).
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ADVEHRSE REACTIONS: The adverse events reparted by greater than 2% of a given
treatsnent group in ciinical trials of VALTREX are listed in Table 1.

Table t: Incideace (%) of Adverse Events in Herpes Zoster and
Genital Herpes Study Peputations

Herpes Zoster

Genital Herpes.

VALTREX | ZOVIRAX VALTREX | VALTREX { ZOVIRAX

1 gram {800 my Sx 500mg | 200 mg
Adverse Lid daily Placeht bid bid Sx dady
Eveat n=967) | »=376) | {n =195}l (n=1,198)] m=359) § (n=82D)

Ptacebo
(n = 439)

Hausea 15 19 [
Headache 14 13 17
Vomiting
Diarrhea
Constpation
Asthenia

Dizzness
Abdominal Pain|
Anbrexia
DVERDOSAGE: There have been no reports of overdosage from the administration of
VALTREX. However, il is known that precipitation of acyclovir in renal tubules may occur
when the solubiility (2.5 mg/mL) is exceeded i the intratubutar fluid. In the event of

acute renal talture and anuria, the patiemt may benefit from hemodialysis until renal
function is restored (see DGSAGE AND ADMINISTRATION].

DDSM?E AND ADMINISTRATION: VALTREX Gaplets may be given without regard

10 meals,

Herpes Zoster: The recommended dosage of VALTREX for the treatment of herpes 2osier
is 1 gram (bwn 500-mg caplets) orlly three times daity for 7 days. Therapy shoutd be
initiated at the eariest sign or Symptom of herpes zoster and is most effective when
started within 48 hours of the onset af zoster cash. No data are avaitable on efficacy of
treatment started greater than 72 howrs after rash onset.

Genital Herpes: initiaf Episodes: The recommended dosage of VALTREX dor treatment
of inifial genitat herpes is 1 gram twice daily for 10 days.

There are no data on the effectiveness of treatment with VALTREX when initiated more
than 72 hours after the onset of signs and symptoms. Therapy was most effective when
administered within 48 hours of the onset of signs and toms.

Recurrent Egisodes: The recommended dosage of VALTREX far the treatment of
recurrent genitat herpes is 530 mg twice daily for 5 days. If medical management of a
genital hefpes recurrence is indicated, patients should be advised te initiate therapy at
the first sign or symptom of an episode. There are no data on the effectiveness of
treatment with VALTREX when initiated more than 24 hours after the onset of signs
of symploms,

Patients with Acute or Chrenic Renal impalrment: In patients with reduced renal
function, reduction in dosage is recommended (see Table 2).
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Table 2: Dosages for Patients with Renal impainnent

Creatinine
Clearance |  Dosage for Herpes
{mLsmin} Zoster

fiosage for Genital Herpes
Intial Treatment

Recument Episodes

>50 1 g every 8 hours
30-49 1 g every 12 hours 1 g every 12 hours
10-29 1 g every 24 hours 1 g every 24 hours

1 g every 12 hours 500 mg every 12 hours
500 mg every 12 hours

500 mg every 24 hours

<10 500 mg every 24 hours | 500 mg every 24 hours

Hemadialysis: During hemodiafysis, the haif-ife of acycfovir after administzation of
VALTREX is approximately 4 hours. About one-third of acyclovir in the body is removed
by dialysis durmg a 4-hour hemodiatysis session. Patients requiring hemedialysis should
receive the recommended dose of VALTREX after hemoialysis.

Periteneal Dialysis: There fs no information specific to adoministration of VALTREX in
patients receiving periloneal dialysis. The effect of chronic ambulatary peritoneat dialysis
{CAPD) and continuous arteriovenous hemdﬂlratinmdlarrs‘ls {CAVHD) on acyclovir
pharmacokinehcs has been studied. The removal of acyclovir after and GCAVHE is
fess pronaunced than witly falysis, and the ph kinetic @ £
resemble those observed in patients with ESRD not rectiving hemodialasi& Therefore,
supplemental doses of VALTREX shoukd not be required following CAPD or CAVHD.

HOW SUPPLIED: VALTREX Caplets {blue, film-coated, capsule-shaped tablets)

containing vatacyclavir hydrochloride equivatent 1o 500 my valacyclovir and printed with N
“VALTREX 500 mg” - Bottle of 42 (NDC 0173-0933-03) and unit dose pack of 100

(NDC 0173-0933-56).

Store at 15° 19 25°C (59" to 77°F).

U.S. Patent No. 4,557,924

500 mg every 24 hours
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