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Dear Sir or Madam:
. . 300 Northfield Road
The attached petition requests a determination that Ganciclovir Sodium P.O. Box 46568

Injection, as a ready to use solution for injection, is suitable for submission as Bedford, Ohio 44146-0568
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The undersigned submits this petition under section 505(j)(2)(C) of the Federal Food Drug, and
Cosmetic Act and 21 CFR 314.93, and 10.30 to request the Commissioner of Food and Drugs to
grant the Petitioner permission to file an Abbreviated New Drug Application (ANDA) for the
Petitioner’s Ganciclovir Sodium Injection, 500 mg / 10 mL vials in a ready to use solution for
injection.

A. Action Required

This petition seeks a determination that the proposed Ganciclovir Sodium Inj ection, 500 mg/ 10
mL, in a ready to use solution for injection is suitable for evaluation under an ANDA. This
Petition further requests a waiver from the need to conduct clinical studies in pediatric patients,
as described in the Regulations Requiring Manufacturers to Assess the Safety and Effectiveness
of New Drugs an Biological Products in Pediatric Patients; Final Rule published, December 2,
1998, in the Federal Register (Pediatric rule)(63 FR 66632); and the Pediatric Use Information
CFR314.55.

B. Statement of Grounds

The reference listed drug, Cytovene®-IV, (Ganciclovir Sodium Injection, 500 mg per vial) by

‘Roche Laboratories is a lyophilized product that requires reconstitution prior to use. The

proposed product, Ganciclovir Sodium Injection, 500 mg/ 10 mL vials is a ready to use solution.

The proposed product is equivalent in use, dosage, and route of administration to the listed drug
Cytovene®-IV, and the concentration of the proposed solution product is in accordance with the
FDA approved labeling for Cytovene®-IV (Attachment I). For these reasons, the proposed drug
product is expected to have the same therapeutic effect as the reference listed drug when
administered to patients.

The formulations of Cytovene®-IV and the proposed Ganciclovir Sodium Injection are presented
in Table 1.

Table 1.

Comparison of the Reference Listed Drug and the Proposed Drug Product
Ingredient Amount per vial

Cytovene®-1V Proposed Drug Product

. . Equivalent of 500 mg Equivalent of 500 mg

Ganciclovir . . . . . .

ganciclovir per vial as the ganciclovir per vial as the

ganciclovir sodium salt ganciclovir sodium sait
Water for N/A 10 mL
Injection, USP
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The proposed drug product will also eliminate the need for reconstitution and mixing prior to
use. This will avoid the possibility of improper reconstitution and mixing of the powder and
minimize aseptic manipulations of the product, thereby, reducing the chance of contamination.

The petitioner also requests a waiver from the need to conduct clinical studies in pediatric
patients in support of this petition to change dosage form. Under the regulations cited in Part A
of this petition, waivers are granted if: (1) The product (a) did not represent a meaningful
therapeutic benefit over existing treatments, and (b) was not likely to be used in substantial
number of one or more pediatric subpopulations; (2) The necessary studies are impossible or
highly impractical; (3) There is evidence strongly suggesting that the drug product would be
ineffective or unsafe in all pediatric age groups.

The petitioner submits that the requested change in dosage form described above satisfies the
requirements for a waiver from the need for clinical studies in the pediatric population for the
following reasons:

a). The change in the dosage form from lyophilized ganciclovir sodium powder to a ready to use
aqueous form of ganciclovir sodium is a pharmaceutical change only. The proposed drug
product contains same amount of ganciclovir (as the sodium salt) as the reference listed drug.
This change does not represent a meaningful therapeutic benefit over the reference product.

b). Due to the probability of reproductive toxicity, impairment of fertility, and long-term
carcinogenicity, as reported in the Reference Listed Drug package insert, this product is deemed
to be unsafe for general use in the pediatric population.

For the above listed reasons, it is believed that the proposed Ganciclovir Sodium Injection, 500
mg / 10 mL vials is suitable for evaluation under an ANDA.

C. Environment Impact

Action on an ANDA is categorically excluded from the requirements of an environmental
assessment or impact statement under 21 CFR 25.31 (a).

D. Economic Impact

Not Applicable
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E. Certification

The undersigned certifies that to the best knowledge and belief of the undersigned, this petition
includes all the information and views on which the petition relies, and that it includes
representative data and information known to the petitioner, which are unfavorable to the
petition.

Sincerely,

Z ,
% .
lly Rap

Supervisor Regulatory Affairs
Ben Venue Laboratories, Inc.
300 Northfield Road
‘Bedford, OH 44146

Phone: 440-201-3576

Fax: 440-232-2772
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- CYTOVENE®-N
(ganciclovir sodium for injection)
- FOR INTRAVENOUS INFUSION ONLY

CYTOVENE® .
(ganciclovir capsuies)
FOR ORAL ADMINISTRATION

WARNING: THE CLINICAL TOXICITY OF CYTOVENE AND CYTOVENE-1V INCLUDES
GRANULOCYTOPENIA, ANEMIA AND THROMBOCYTOPENIA. IN ANIMAL STUDIES |
GANCICLOVIR WAS CARCINOGENIC, TERATOGENIC AND CAUSED ASPERMATOGENESIS.
CYTOVENE-IV IS INDICATED FOR USE ONLY IN THE TREATMENT OF CYTOMEGALOVIRUS i
(CMV) RETINITIS (N IMMUNOCOMPROMISED PATIENTS AND FOR THE PREVENTION OF CMV

ISEASE IN TRANSPLANT PATIENTS AT RISK FOR CMV DISEASE.

CYTOVENE CAPSULES ARE INDICATED ONLY FOR PREVENTION OF CMV DISEASE IN
PATIENTS WITH ADVANCED HIV INFECTION AT RISK FOR CMV DNSEASE, FOR MAINTENANCE
;ggcwr%ruo;FccrﬂlvaDe‘ggAycsIlﬂngmgwdcaMPnu‘msen PATIENTS, AND FOR
FREVENTION OF CMY D ORGAN TRANSPLANT RECIPIENTS (see
BECAUSE CYTOVENE CAPSULES ARE ASSOCIATED WITH A RISK OF MORE RAPID RATE OF
CMV RETINITIS PROGRESSION. THEY SHOULD BE USED AS MAINTENANCE TREATMENT
ONLY IN THOSE PATIENTS FOR WHOM THIS RiSK IS BALANGED BY THE BENEFIT
ASSOCIATED WiTH AVOIDING DAILY INTRAVENOUS INFUSIONS. i

DESCRIPTION: Ganciclovir 15°a svnthetic guamine genvative active against 1 CMV)
CYTOVENE-IV and CYTOVENE are the brand names for gan . aim Tor myecto )
SNt Ao, ot ganciciovir sodium for 1ngection ang

CYTOVENE-IV is avaiiabie as stenie vophilized oowaer in strength i

e 1 of 500 mg per vial for intravenous
admunistration oniy. Eacn vial ot CYTOVENE-IV contains tne eaurvaient of 530 mg ganciclovir as the
sodium sait (46 mg sodium. Reconstitution with 10 mL ot Stenle Water for injection, USP. yields a
;glmnr ::wa?:‘ I:) :r:Cednao ganc:clmwr concentration of aooroximatety 50 mg/ml. Further ditution in

us solytion must be perrorm
ADMINISTRATION pertormea pefore mfusion (see 0OSAGE AND
CYTOVENE is avaiiable as 250 mg and 500 mig tapsuies. Each { 5
e ! - capsule contains 250 mg or 500 m

ganciclovir. respectively. ana 'nactive ingreaients croscarmenose SCOIUM, magnesium %rearale ang
gmdgge,z Both hard gelatin' srex's consist of gew: ArumGIRRICe. yenow 1o exiae ang FO&C

Ganciclovir is a white 10 off-whrte crystalline oowcer with a
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CYTOVENES-TV ! sodium tor and CYTOVENE® {yanciciovir Caosums)

CYTOVENE Capsuies: \n tniats companng CYTOVENE-IV with CYTOVENE capsules for oz
maintenance treatment of CMV retinrtis m patients with AIDS. serial urine cuftures ana other avauace
cultures {semen, bropsy soecimens. biood and others) showed that a sman Droporuan of DITENT
EMV‘ cufture-o aunng therapy with no statisticatly significant grfferences

rates between ur groups.

A study of CYTOVENE capsutes (1000 mg qsh) for prevention of CMV disease i ndividuals wit
agdvanced HIV infection (ICAM 1654) evaiuated antiviral activity as measurea oy CMV isolauon .=
culture: most cultures were from unne, At baseline, 40% (176/436) and 44% (92/210) of gancicicy~
and placebo recipients, respecuvely, had positive cultures (urine or olo0a). After 2 moatns ¢f
treatment, 10% vs 44% of gancaciovif vs placebo recipients had positive cusires.

Viral Resistance: The current woraing of CMV to gancicdovir in in vitro assays <
1Cey >3.0 ug/mL (12.0 uM). CMV resistance to ganciclovir has been observed in inoviduats wic:
AIDS and CMV retintus wno_nave never received ganciclovir therapy, Viral resistance nas aisg oeer
observed 1n patients recewving proionged treatment for CMV retinitis witn GYTOVENE-iV. .= 2
controllea Study of oral gancisiovir Tor prevention of AIDS-associated CMV. disease. 364 indiviguass
nad one or more custures periormeao after at feast 90 davs of gancictovir tregument. Of these. 113 "ac
at least one positive cuiturd. The fast avarlabie isolate from eacn subject was tested for reguces
sensitivity. and 2 of 40 were tound 1o be 1 0 ¢ These isotates werz
associated with subsequent treatment faiure for rennitis. T o

The possibilitv of viral resistance shouid be considered in patients who show poor clinical response <~
expenience Dersistent virai excretion during therapy. The principal mechanmism of resistance
ganciciovir in CMV is the decreaseq abifity to form the active nphosphate MOiElY: MESISENT viruses
have been oescnbed that contain mutations mn the ULS7 gene of CMV that contrors phosphorviation =~
ganciciowir. Mutations in the wirat DNA polymerase have aiso been reported o confer viral resistance
o gancictavir. , ERdbIE

CLINICAL PHARMACOLOGY: Pharmacokinetics:

BECAUSE THE MAJOR ELIMINATION PATHWAY FOR GANCICLOVIR IS RENAL. DOSAGE
REDUCTIONS ACCOROING TD CREATININE CLEARANCE ARE REQUIRED FOR CYTOVENE-IV AND
SHOULD BE CONSIDERED FOR CYTOVENE CAPSULES. FOR DOSING INSTRUCTIONS IN PATIENTS
WITH RENAL IMPAIRMENT. REFER YO DOSAGE AND ADMINISTRATION.

Absorption: The absotute bioavaiability of oral ganciclovir unger fasting conditions
sgoroximately 5% (n=61 and tollowing Tood was 6% to 9% (n=32). When gancictowir
1dmimnisterea oraily with food at a total daiiy dosage of 3 g/day (500 mg q3h, 6 times daily and 1000
tid). the steady-state apsorotion as measured by area under the serum concentration vs time ¢
SUCY over 24 hours and maximism’ serum concentranons {C.,,) were simitar following
‘2qimens wiin aR AUGya¢ 0f 15.9 £4.2 (mean £ SD) and 15.4 = 4.3 pg-hi/mL ang Coe 0f 1.02 =
1.18 + 0.36 ug/mL. respecuvety (n=16).

1 the end of a 1-hour mtravenous miusion of 5 markg ganciclovir. total AUC ranged between 22.° =
22 (n=16} %nd 26.8 = 6.1 ug-RML (N=16) and Cmux ;anNged petween 8.27 £ 1.02 (n=16) and 9.0 = * *
YL (n=16}. X 2

=304 Effects: When CYTOVENE caosules were given with a meal containing 602 calories ang 4 2.
1at at a dosage of 1000 mg everv & hours to 20 HIV-positive subjects. the steagy-state AUG increasec
sy 22 1 22% {range: -6% 10 68%} and tnere was a signiicant Drolongation of time t0 peax ser.
mncentran%r(uﬁ (Twa) from 1.8 = 0.8 10 3.0 £ 0.6 hours and a MgNer Crme (0.85 £ 0.25 vs 0.96 = C.2
Lmb) (n=20).

Distribution: The steadv-state volume of distnbution of g afteri i N W2
074 + 0.15 L/kg (n=98). For CYTOVENE capsules. no correiation was observed between AUC a7
reciprocal weight (range: 55 to 128 kg): drat dosing according to weight is not required. Cerebrosc
“luid concentrations ootained 0.25 to 5.67 hours postdoss in 3 patients wno receved 2.5 mcx:
ganegiovir intravenously 88h or g12h ranged from 0.31 to 0.68 lig/mL repfesenting 24% to 70% of o=
respactive plasma concentrations. 8inding to plasma prateins was 1% to 2% over ganciciov”
concentrations of 0.5 and 51 ug/mt.

Metabolism: Foliowing oral' agministration of a singfe 1000 mg dose of 14C-fabeled ganciciowr
35 + 3% of the admimistered aose was recovered 1n the feces and 5 = 1% was recovered In the ur =2

1=4). No metaboiite accounted for more than 1% to 2% of the radioactivity recoverea v =72
or faces. ’ ’

Elimination: When administerea intravenousiy. ganciclovir exhibits finear pharmacokinetics over
“inge of 1.6 ta 5.0 mg/kg ang wren aoministerea oratly, it exnibits linear kinetics up to a fotal
@ of 4 g/day. Renai excration of uncnanged drug by gtomerular filtration and aclive ¢
etian 1S the maior route of enmination of ganciciovir. In patients with normay repal funclion.
0% (n=4) of intravencusty acminiStaren 0anciciovir was recovered ynmetapelized in tha
1.stemic ciearance of intravenousty agminsterea ganciciovie was 3.52 = 0.80 muminvkg

e renai clearance was 3.20 < 0.80 mUmin/kg (n=47), accounting for 91 = 11% of the sv
rance (n=47). After oral agministration of ganciciovir. steady-state is achieved within 24
al clearance tollowina orar agministration was 3.1 = 1.2 mU/mirvkg (n=22). Half-life was

=415 [n=98) following 1V admimistration ang 4.8 = 0.9 hours (n=39) followmng ora; agmimistr
Snegial Popuiatians: Renar impairment: The pharmacokinencs following intravenous adminis
2+ CYTOVENE-IV soitio MMUNOCOMOraMISed pauents with renat Mg
.70 TeCeIvET 80seS rang :
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Ciaarance ' Mean + SO toMeanx sZ
mLmin) : |
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N
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CYTOVENE™-(V sodium for inj

ana CYTOVENES {ganciciovir caosules)

SAFETY AND EFFICACY OF CYTOVENE-IV ANO CYTOVENE HAVE NOT BEEN ESTABLISHED FOR
CONGENITAL OR NEONATAL CMV DISEASE; NOR FOR THE TREATMENT OF ESTABLISHED CMV
DISEASE OTHER THAN RETINITIS: NOR FOR USE IN NON-IMMUNOCOMPROMISED INDIVIDUALS.
THE SAFETY AND EFFICACY OF CYTOVENE CAPSULES HAVE NOT BEEN ESTABLISHED FOR
F;AEVAEWH?N?ﬁg MANIFESTATION OF CMV DISEASE OTHER THAN MAINTENANCE TREATMENT OF

CLINICAL TRIALS: R -
1. Treatment ot CMV Retinitis

The diagnosts of CMV retinitis should be made by indirect oonthalmascopy. Other congiions in

ditferential diagnosis of CMV retinitis include 1 4 i n? reu;h;
SCArs and catton wool spots, any of which may produce a rennal aopearance similar to CMV. For this
reason It is essential that the diagnosis of CMV be established bv an ophthalmotogist famiirar with
the retinal presentation of these conditions. The diagnosis of CMV retinitis may oe sipported by
EW& grt‘ Igz,w trom urine, blood, throat or other sites. but a negative CMV ulture odes not rufe out

Studies With CYTOVENE-IV: In a retmsuective.: non-randomrzed. single-center analysis of 41 patients
with AIDS and CMV retinitis diagnosed by ophthal i i rv»;sugust 19083 and
Aonit 1988, treatment with CYTOVENE-1V solution Tesutted in 2 significant defay in mean imedfan)
time 10 tirst retinitis progression comoared o untreated controls (105 (71) days from diagnosis

- vs 35 (29) days from diagnosis]. Patients in this series recewea mduction treatment of CYTOVENE-IV

5 ma/kg bid for 14 to 21 days followed by maintenance treatment with either 5 markg once daity,
7 days per weex or 6 mg/kg once daily, 5 days per week (see DOSAGE AND ADMINISTRATION).

In a controlled. randomized studv conducted between Februarv 1989 and Decemper 1990,
immediate treatment with CYTOVENE-IV was compared 10’ dsiaved treatment i 2 pauents with
AID§ zlmd Eennneral CMV retinitis: 35 of 42 patients (13 in tha immediate-tredtment grotio and 22 in
the delayed group) were in the analysis of tme to retinitis progression. Based on
masked assessment of fundus photographs, the mean (95% C!1 and meaian [95% Ci} times to
gggzes:tnon of retinitis w;,re fs]g%avs {39, 94] and 50 davs |40, 341, respectively. in tre immeaiate-

group compared to ays {11, 27] and 13.5 days 18. 18]. et -
reatment oraup ys { 1 days 18. 18]. respectivety. In tre gefayed:

Studies Comparing CYTOVENE Capsules to CYTOVENE-(V:
Popuiation Characteristics in Studies ICM 1653. ICM 1774 and AVI 034

sodium for injection) ang CYTOVENE® (ganciciont cassuies)

CYTOVENE®-IV (g

 Figure 2 - ICM 1774

ICM 1774: Time to Prog of CMV R

Tiens From Stact of iMaintsnance Theragy (Days) -

Figure 3 - AVI ’034

AV} 034: Time to Progression of CMV Retinits ki

soiution. 5 mg/kg once daily, or CYTOVENE capsues,
study showed that the mean {95% Cl} and median {95
assessea by masked reading of fundus photographs. .
respecuvety. for patients on oral theragy comparea to 62 23vs {50, 73] ana 49 davs (29, 61}
respectively, for patients on ntravenous therapy. The aifference 95% Cl} in the mean ume 10
progression between the oral and intravenous therapies rora - «V) was -5 days {-22, 12!. See Figure 1
for comparison of the praportion of patients remaining free of Crogression over tme.

JCM 1774: In this three-arm, randomized, open-label. caraite! aroug tn ¥
X 1 R . et qr al. concucted detween June
1991 ang August 1993, patients with AIDS and stapie CMY rermmis toliowing from :t ‘.veexs 0 4

388 mg 6 umes caily (3000 mgday). The
c 83 10 orogression of CMV retinitis. as
205 144,707 ang 29 davs 128, 43}

@

months of treatment with CYTOVENE-IV solution wers
s with CYTOVENE-IV solytion. 5 me/kg once aailv. ™28 agilv. of
jCYBOVE{Jg%:]:ag?IU;QS. 1000 mg tig tor 20 weeks. The sty 5%, C1] and
median % imes to progression ot CMV retinitis. as assessed by masked reacing of i
} photograpns. were 54 davs [48. 60] and 42 days [31. 54! r;s“C!lvelv,yfor ;;?gntgagnngr;tt:wu;gg‘i
compareq to 66 days {56. 76] and 54 davs {41, 63]. r2sz /13T 2auants on intravensus tnerapy.
lThe ditference {95% Cl) in the mean Ume to progression cerv2en the Orat ang INtravenous tnerapies
Horal - IV) was -12 days [-24, 01. See Figure 2 for comparison 27 ine broportion of patients remasning
.iree of progression over time,

JAVI 034: in thig randomized, ooen-label, pamilel group ¢ JInoucts v Rt

‘Februarv 1993, patients with AIDS ana newly diagnoseg (3 r orév?oﬁgx{v/frﬂéu ['\‘3)?31(3?\,{1,\3
{retinitis wno nag tolerated 10 0 21 days of (nguction treatment with CYTOVENE-V, 5 mgrkg twice
- daily, were randomized to receive 20 weeks o mamtenance realment with enner 1,’ TOVENE
.capsules. 360 mg 6 times daily or CYTOVENE-{V ¢ 3 ~3xg/days The mean i93% Cil ana
: median {95% Cl) times to progression of GMV retir 35580 OV MasKea reading of fungus
{photograpns. were 51 days [44. 57] and 41 days [31. 4 sctvely, for patients on orai therapy
‘ comparea to 62 days (52, 72) and 60 davs (42 83). resc . tor patients on intravenous inerapy.
E lzg;;lmfgs{e?gz 1%51)‘3:;&5;1(1n2!4ne1 ;neéan IFlme © io:oqresseon ' 1N Orat angd intravencus tnerasies
{ - V) was - -24. eg Figure 3 for nson orine f patient

“free of progression over ume. U 2101 Gompanson 3¢ oronorton of aaienss remaining

suies, 500 mg 2

i
'Companison of other CMV retimtis outcomes between o-at 2
Jdateral reannwis. orogresston 1010 Zone 1. arg geter
showet no marxeg oifferences Deiveen lreamment
rates ameng these enapoints. these studies aré uncerc
these enopoints.
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Median age (years) a8 ’ ' ) [ 20 60 %0 120 150
Range 24-62i ' 22-56 | e |  Tiss From Start of Maintanance Thersoy Deys)
Sex Males 116(9%6%) | 0299w T18193%) | —
Females 5 (4%) : 1% ; 10 16%) | 2, Pr ion of CMV Disease in Subjects With AIDS Ca- ot
Asian 3 (3%) To%y T a%) f iCM 1654 In"a doubie-blind study c d b Novemper 1992 and July 1994, 725 subiects
Black - 2 ! with AIDS, who were CMV Seropositive and/or culture positive, were randomized 10 recerve
Ethnicity 2 11 (9%) ! 3 14%) : 3(2%) CYTOVENE capsuies. 1000 mg, every 8 hours, or placebo.* The study population haa a median age
Caucasian 98 (81%4) 186 (83%) 140 (88%) of 38 vears (range: 21 to 69); were 99% maia; were 82% Caucasian. 10% Hispamc. 7% Afncan-
Other 3% = = American and 1% Asian; and hao a median CD, count of 21 (range: 0 to 100). The mean opservation
- (7%} 25 (11%) 8 (5%) time was 351 days (range: 5 to 621). As shown in the foilowing table, significantly more piacena
Median D, Count S 95 7.0 10.0 recipients deveioped CMV disease. ’ ) ’
Range T 0140 0-80 0-320 tncldence of CMV Disease at 6. 12 and 18 Months After Enroliment (Kaplan-Meier Estimates)
Mean (SD) ! Stifl at Risk
Observation Time {da) 107.9 (430 (Number St isk)
— ys) ( : ) 37.6 (42.5) 80.9 (47.0) CMV Disease
ICM 1653: In this randomized. open-label. paratlel group tnai. conducted between March 1991 and Ganciclovir Placebo
November 1992, patients with AIDS and newly giagnosea CMV retinitis aa 3- |
course of CYTOVENE-IV solution, § mg/kg bid for 14 days roiowea rg\jegv?ngjkq g?\ecglggﬁsut%? § monis 8% (397) 11% (190)
1 additional week.? Following the 21-day intravenous inguction course, patients with stadle CMV 12 months 14% (225 26% (92)
retinitis were randomized to receive 20 weeks of mamtenance treatment with either CYTOVENE-V {18 months 20% (27} 3% 9

3. Prevention of CMV Disease n Transplant Recigients

CYTOVENE-1Y: CYTOVENE-IV was evaiated in three randomized. controlted trials of preventien of
SV disease in organ transplant rec:pIents. . ” :

ICM 1496: 1n 2 rangomized, goubie-blind. placebo-controtied study of 149 heart transoiant
racipients® at nisk for CMV infection (CMV seropositive or a seronegative recipient of an organ from a
MV seroposiuve donor). there was a statistically significant reduction 1n the gverait incigence of
SMV disease in patents treated witn CYTOVENE-IV. Immeaiately postiransplant. patients racerveq
TOVENE-IV soiution 5 maskg 01 for 14 days followes Dy 6 mo/kg ga for 5 daysiweex
ditionat 14 davs. Tweive of tne 76 [16%) patients treatea with CYTOVENE-IV vs 31 ¢
3 :43%) placepo-treaten pauents gzvefopea CMY disease auring the 120-day oosura
oservation Deriod. NO SIgnificant SiTierences In Nematoiogic 10XICILeS were seen perween =°
‘reatment groups (reter Lo tavle 1n AGVERSE EVENTS).

iCM 1689: In a rancomized. goudle-biind. placebo-contralled study of 72 bone marrow transciant
raciprentst with asvmotomatic C4!V infection’ (CMV positive cuiture of unne, throat or DI00d)
135 a stalisticatly significant reauction n the incigence of CMV disease 10 patents trea:
CYTOVENE-IV following successtul hematopoielic engraftment. Patients with viroiogic evic
CMV infection recerved CYTOVENE-IV sofution 5 maoskg bid tor 7 days foliowes oy
5 mavkg qd througn dav 100 posttranspiant. One of the 37 1373 patients treated wrtn CYTOVENE-Y
vs 15 of the 35 143%) placenc-treated patients gevetcoeg CMV disease dumna e st
§ months posttransptant. there conunUEa 10 be a statisticany sigmificant reguction in ne (ncigence of
V disease 1n patients treated with CYTOVENE-1Y. Six ot 37 {16%) patients treate2 wvun
DVENE-IV vs 15 of the 35 (43%) placeno-reated patients aevelope disease tnrougn &
transplant. Th2 sverall rate of sursival was statisticaily s:crificantlv nigher in e groug
sitn CYTOVENE-iV. potn at da/ 100 and cay 180 pOsitranspiant. Ainougn tne oiferer
~ematologic tuxicities were not statisticaiy sigrificant, tne incigence of neutrodenta was migner = tne
zroup treated witn CYTOVENE-IV frefer 10'tanle in ADVERSE EVENTS).

iCA1 1570 A secong. randomizea. unbinged study evaiatec 40 allogeneic Done marrow Lra:
-acipients at risk tor CMV disease. Patients ungerwent oroncnoscopv and droncnoaiveolar
{BAL) on gav 35 posttranspiant. Patients with histologic. :fiymunofogic or viralogic g:raenci
wnfection In the tung were ten rangomized 10 ODSENVation or treatment with CYTOVENE-IV
ma/kg bid for 14 days feilowsa v 5 markg gg 5 davsiveek unti 0av 120). Four o1 2
:ents treated with CYTOVENE-1Y zng 14 of 20 7 Atrol patients deversoed t
umoma. The incigence o UMY disease was signi 4 lower 0 the groud Ue
YTOVENE-IV. consistent with the resuits observed in 1CM 1529

CYTOVENE Capsules: GANO0 TYTOVENE capsutes vier
=;acepo-contronea stwoy of 304 on C i
‘2CIDIEALS 0T an £rgan Irom a s26ooSitve doner. Admin
“Sree times dauvi a1 matening pracedo commenced as 5o
3 MOuth, DUt nQ 1ater than 10 ¢avs forlowing transpranta 70 CONTNU3Y throu
‘ansplantation. COSiNG was 2Q1uStad for catients with an £StiMated creatinme Creararce <3¢ ~
Tha (ncigence of CMV disease at b Montns 1 SUMMArized 1N 12 1able Delow:

incidence of CMV Disease at 6 Months (Kaian-Meier Estimates:

S patients were agle o

CMV Disease at o montns
anciciovir in=150) |
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CYTOVENE®-IV (yanciciovir sodism for injection) and CYTOVENE® (ganticievis capsuies)

increased risk of CMV diseasa. incl negative recipients of organs from seropositive donors
(15% [3721) mﬂl CYTOVENE causules Vs 44 11/25] with placeboh and pauems recetving
antilymphocyte antibodies E capsules vs 33% (1 with piacedo). The
Incidence of HSV hfom B was 4% (5150) in gam:admnr vs 24% (36/154) in plwaoo
recipients {retative risk: 0. 13‘ 95% Cl: 0.05, 0.32).

CONTRAIN
sansitivity

\TIONS: CYTQVENE-V and CYTOVENE are contraindicated in patients with hyper-
r or gcyclovir. RROISOA
WARIINGS Hematologic: cmme-lv lnd CYTOVENE :honld not n- administered it tl\l
baeivin zextrapdll count is less thaa 500 cells/uL or the plalsiat caunt is less thaa 25.000
umm_ Gtanuiacvto na (n empma) anemia and thrombocytopenia have been observed in
patients treated with YTOVENE, Mumcy and smmy of these gvents vary
widely in different patient popuhﬁms (su ADVERSE )
CYTOVENE-V and CYTOVENE Mmhemadwathmuﬁonmmmsmm nstmo
cytopenias or with a history of cytopenic reactions to other drugs, l:hemmals or lmdlatlon
Granulocytopensa usually occurs during the first or second week of treatment but may occus at any
ﬂmdumumnm.caﬂeoumsusmmmmmcw«mmmstn 7 days of discontinuing drug.
tactorg have been shown to increase neutrophil and whits blood cett counts i
patients recewing CYTOVENE-IV solution for traatment of CMV retinitis, it -
Impairment of Fertility: Animal data indicate that administration of ganciclovir causes inhibition of
spermatogenesis and subsequent infertility. These effects were reversible al !owar doses and
irreversibie at higher doses (see PRECAUTI NS: Carcinogenesis, Mutagenesis and Impaiment of
Fertility). Although data in humans have not been obtained regarding this effect, it is considered
probable that ganciciovir at the recommended doses causes temparary or permanent mmbmon of
spermatogenests, Animat data also indicats that sippression of fertility in females may occur
Teratogenesis: Bécause of the mutagenic and ic potential of iclovir, women of
childbearing potertial should be advised to use effective contraception during treatmem Similarly.
men should be advised to practice barrier contraception during and for at least 90 days followmg
treatment with CYTOVENE-IV or CYTOVENE (see Pregnancy: Category C). .

PRECAUTIONS: Guunl' in ctinical studies with CYTOVENE-|V, the maximum single dose
administered was 6 mg/kg by intraverious infusion over 1 hour. Larger doses have resulted in
Increased toxn Itis Iikaly that more rapid infusions would also result in increased toxicity
E). Administration of CYTOVENE-IV soiution should be C by adequate
‘Wﬂmn R
initially rwmstmmd soluﬁons of CYTOVENE -V have a high pH (pH 11). Despite further dilution in
intravenous fluids, phiebitis and/or pain may dccur at the site of intravenous infusion. Care must be
taken to mfuso solutions containing CYTOVENE-IV only into veins with adequate blood flow to permit
rapid dilution and distribution (see DOSAGE AND ADMINISTRATION).

Since '?:JLNWI & excreted by the kidneys, normal clearance depends on adequate renal function.
(F RENAL FUNCTION IS IMPAIRED. DOSAGE ADJUSTMENTS ARE REQUIRED FOR CYTOVENE-V
AND SHOULD 8E CONSIDERED FOR CYTOVENE CAPSULES. Such adjustments should be based on
measured or estimated creatinine clearance vafues (see DOSAGE AND ADMINISTRATION).

Informatios for Patients: Ali patiems should be informed that the major toxicities of gancictovir are
granulocytopena (neutrooema) anemia and thrombocytopenia and that dose modifications may be

mquwed including discontiniation, The importance of close monitoring of blood counts white on

therapy should be emphasized. Patients should be informed that ganciclovir has been associated

with elevations in serum creatinine.

Patients should be instructed to take CYTOVENE capsules with food to maximize bioavailability.

Patients should bs advised that ganciclovir has caused decreased sperm production in animals and
may cause infertility in humans. Women of cmldbeanng potential should be advised that ganciclovir
birth defects in animais and should not be used during pregnancy. Women of childbearing
%ﬁ\om be advised to use effective conuacepuon during treatment with CYTOVENE-IV or
SImilany men’ snould be advised to practice barrier contraception during and for at least
following treatment with CYTOVEME-IV or CYTQVENE.

Patients should be adv»sad that qam:miovur causes tumars in animals. Althouon there is no
cae information from human studies, ganciciovir shouid a

All HIV+ Patients: These patients may be recenvmg zidovudine (Retrovu@') Patients shoutd be
counsefed that treatment with both ganciciovir and zidovudine simuttaneousty may not be toterated
by some patients and may resuit in Severe granuiocytopenia (neutropenia). Patients with AIDS may
be recetving didanosine (Videx®?) Patients should be counseled that concomitant treatment with both
gancictovir and didanosine can causs didanosine serum concentrations to be significantty increased.

HiV+ Patients With CMV Retinitis: Ganciclovi is not a cure for CMV retinitis. and immunocompro-
mised patients may 10 of retinitis’ during or following treatment.
Patients shouid be advised to have opmna(molognc tollow-up examinations at a minimum of every 4
to 6 weeks while being treated wnh CYTOVENE~IV or CYTOVENE. Some patients wili require more
mquem toliow-up.
Transplant Recipients: Transplant recmlents should be counseled regarding the high frequency of
impaired renal function in transplant recipients who received CYTOVENE-IV solution in controlied
: clinical tnals, par y il patients €0 ation of nephrotoxic agents sucn
as cyclosuonne and a.mohmencm 8. Anhom;n the speciic mechamsm of this toxicity, wnicn i most
cases was reversible. has not been determined. the higher rate of renal impairment i gatients
~ recewving CYTOVENE-IV solution compared with those wno recenved piacepo n the same trials may
¢ indicate that CYTOVENE-IV played a significant role.

Laboratory Testing: Due to the frequency of neutropenia. anemia and thrombocytopenia in patients
receiving CYTOVENE-IV and CYTOVENE (see ADVERSE EVENTS), it is recommended that compiete
blood counts and piatelet counts be performed frequently. especiaily in patients in whom gangiciovir
or other have resulted in leukopenta, or in whom neutroohil coums
are less than 1000 celis/pt. at the begmmn of treatment. increased Serum creatining ievels have been
observea (a trials evaluating noth CYTOVENE-IV ang CYTOVENE. Patients shouig have serum
creatinine or creatinine clearance values monitored carefuily to allow for dosage adjustments n renaiy
impaired pavents (see DOSAGE AND ADMINISTRATION).

Orug interactions: Didanosine At an oral dose of 1000 mg of CYTOVENE every 8 hours and
didanosine. 200 mq ‘every 12 hours, the steady-state didanosine AUCs.., increasea 111 ¢ 114%
(range: 10° to 493%) when didanosine was administered either 2 hours Drior to or concurrent wih
- administration of CYTOVENE (n=12 patients. 23 observations}. A decrease in steagy-state gancictovie
+ AUC of 21 = 17% (range: -44% ta 5%) was observed when didanosine was administered 2 hours
prior to agministration of CYTOVENE. but ganciclovir AUC was not affected by the presénce of
didanosine wnen the two drugs were administered simuitaneousty (n=12). There were no sigmficant
changes in renai clearance for erther drug.

When the standard intravenous ganciclovir induction dose (5 mgrkg infused over 1 hour every
12 hours) was o0 with ¢ at a dose of 200 mq oraily every 12 hours. the steaav-
state didanosine AUGC,.i; increasea 70 < 40% (range: 3% to 121%. n=11) and C.,, \creases
49 = 48°%; :range: -28% lo 125%:). In a separate Study. when the standarg intravenous ganciclowsr
. maintenance aose 5 magskg Infusea over 1 hour every 24 hours) was coagmimistered with diganosine
¢ at a dose or 200 mg orally everv 12 houirs, didanosine AUC..; increased 50 = 26% (range: 22%
110%. n=111 and Cmy inCreased. 36 « 36% frange: -27°% to 94%) over tne hirst didanosine osing
interval. Diganosine plasma concentrations (AUC 2541 were unchangea ournng the gosINg Intervais
. when garciclovir was not coaaministered. Ganciciovir pharmacokinetics were not artected oy
didanosine. in neither study were tnere significant changes in the renal clearance of either grug.

Zidovuaine: At an oral dose of 1900 mq of CYTQVENE every 8 hours, mean steady-state ganciciovir
AUC:.» decreased 17 + 25% (range: -52% to 23%) in the presence of zidovuaine, 160 mg evers
4 hours (n=12). Steady-state z:dovudine AUC,, increased 19 » 27% (range: -11% to 74%) 15 ne
presence ot ganciclovir.

Since both z:covudine and ganciciovir have the patential to cause neutropema ana anemia. some
patients may not tolerate concomtant therapy with these drugs at full dosage.

Probenecia: At an oral dose of 1000 mg of CYTOVENE every 8 hours tn=10). ganciciovir AUC-,
increased 3 = 91% (range: -14°- 10 299%) in the oresence of orobenecid. 500 ma avery § hours.
Renat cieariace of qancIClovir 3ecreased 22 = 20°5 (ranger -34% 10 -4-+1. WRICH 1S CORSISIENt wil™
an interaction nvoiving COMPention far renal tubylar secrenon.

imipenem-cxastatin: Generazeo seizures have been reported I patients wno recevea ganciclovir 2rg
umipenem-¢rastaun. Tnese Grugs SNOWIC nOt De usea concomiantty unless the ootential benen's
QURWEIGN (e NSKS.

Other Meaications: It is possioie that drugs that inhitit reptication of raoioty aviding cetl pODUIALIONS
© SUCh as bone marrow. spermatogonta ana germinal iavers of skin ang gastromtestinal mucosa may
j have aggitive toxicity when agmunistered concomitantly with ganciciovir. Theretore. arugs such
l as dapsane. oentamidine. tiucytosie. vincristine, vinolastine, adriamycin, amenotericin 3.




CYTOVENES-(V

sosium for and CYTOVENE® (ganciciovir capssies)

tri ons or other ide analogues. sristld be considered
for cancomitant use with gancaciowit only it the patential benefits are jucged to outweigh the risks.

Nao formai drug interaction studies of CYTOVENE-IV or CYTOVENE and drugs commonty used in

GYTOVENES-{V {gamciciovir nq-um for injection) .-‘ cvm'l% (nwm capsmes)

trals, CYTOVENE-IV or CYTOVENE capsules were prematurely disconbnoed in 3% of subiects
Nécaiise of adverse events. in a placepo-controlled. randomized, phase 3 triai of GCYTOVENE
capsules for drevention of CMV disease in AIDS. treatment was prematirely discontinied bemsi
of agverse events. New or worsemng intercurrent iiness, ar apnofmalities in 18.5% o

intravenous aaministraton and teratogenic sn rabbits. Fetal resormuons were oresent in at least 85% of

rabbits and mice administered 60 mg/kgrday and 108 maq/kg/day (2x the human exnosiie 6ased on”

AUG compansons), respectively. Effects observed in rabbits Inciuded: fetal growth retargation.
embryolethality, teratogenicry 'ana/or matemal toxicity, Teratogenic changes inciuded cleft palate.
anophthaimia/micropnthaimia.” aplastic argans (kigney ana pancreas), nydracepnaty ana
brachygnathia. In mice, effects observed were maternatfetat toxicity and embryoiethality.

Daily intravenous doses of 90 mg/kg administered to femate mice prior to mating; during gestation.
and during factation causea hvpoplasia of the testes and semmat yesicles in the month-oid mate
offspring, as well as pathiotogic changes in the nonglandular region of the stomach (see
arcinog Mutage . The drug exposure 'n mice as estimated by the AUC was
approximately 1.7x the human AUC.
Ganciclovir may be tératogenic o embryotoxic at dose levels recommerided for human use. There
are no adequate and well-coritrolied studies in bregnant wornen. CYTOVENE-IV or CYTOVENE should
be used during pregnancy only 1 the potential benetits justity the potential risk t6 the fetus.
tFootnote: Al dose compariSons oresented in the Carcinogenests. Mulagenesis. Impairment of
ch%, and Pregnancy subsections are based on the human AUC following agministration of a single
H intravenous infusion of CYTOVENE-IV as used during the maintenance phase of treatment.
Compared with the singte 5 mg/g i ion. human exp is_ doubled during the
intravenous induction phase (5 mg/kg bid) and approximately hatved during maintenance treatment
with CYTOVENE capsules {1000 mg tid). The cross-species dase comparisons should be divided by 2
for induction with CYTOVENE-IV and muttinlied by 2 for CYTOVENE capsules.
Nursing Mothars: it is ot xnown wnether Qanciciovir is ‘excreted in Human miik. However, many
drugs are excreted in human mik and. because carcinogenic and teratogenic etects occurred in
animals treated with ganciclovir. the possibility of serious adverse reaclions from gancsciovir 1n
nursing infants is consioerea tikely (see Pregrancy: Category C). Mothers showid be instructed to
discontinue aursing i they are receving CYTOVENE-IV 6r CYTOVENE. The minimum interval before
nursing can safely be resumea after the last cose of CYTOVENE-HV or CYTOVENE is unknown.
Pediairic Use: SAFETY AND EFFICACY OF CYTOVENE-IV AND CYTOVENE IN PEDIATRIC PATIENTS
HAVE NOT BEEN ESTABLISHED. THE USE OF CYTOVENE-IV OR CYTOVENE IN THE PEDIATRIC
POPULATION WARRANTS EXTREME CAUTION DUE TO THE PROBABILITY OF LONG-TERM CAR-
CINGGENICITY AND REPRODUCTIVE TOXICITY. AOMINISTRATION TO PEDIATRIC PATIENTS
SHOULD BE UNDERTAKEN ONLY AFTER CAREFUL EVALUATION AND ONLY IF THE POTENTIAL
BENEFITS OF TREATMENT OUTWEIGH THE RISKS. )

The spectrum of adverse events reported’in 120 immunocomoromised oediatric clinical trial
oarticipants with senous CMV infections recewving CYTOVENE-IV soiution were similar 1o those
reported (n aqults. Granuiocyiedenia (17°:° 30d tNrombocylopenia «10%) were e mast common
adverse events reporea. :

Sixteen peciatric patients 18 months to 15 vears of age) with life- of sight-threateming CMV infections
were gvatuated in an open-iapel. CYTOVENE-{V soiution. pharmacokingtics studv. Adverse events
reported for more than one pediatric patent were as follows: hvookalemia (4.15. 25%), abnormai
kidney function (3/16. 19%). sepsis (3/16. 13%). thrombocviopenia 13/16. 13%). leukopenia (2/16.
13%), coagulation disorder 12:16. 13%). roertension (2/16. 13%). pneumonia (2/16, 13%) and
immune system disorger (2,16, 13%).

There has been very imited ctin:cat expenerce using CYTOVENE-IV for the treatment of CMV retinitis
in pavents under the age or 12 v .0 Dediatne patients tages 9 ano 5 vears) snowed
HTIPrOVEMENT OF StabuIZation ¢ "elinitis and 9 months, resoectively. These pegiatnc patients
receved induction treatment with 2.5 mg:kg 1:3 followed by maintenance therady win 6 to 6.5 mgskg
once per 0av, 5 1o 7 days per week. Whan retinitis progressea aqunng once-datdy maintenance
inerapy. DOIN pedialrc panents were Irezied with the 5 mg.kg 0i0 regimen. Two other pediatnc
patients (ages 2.5 and 4 vears) wno receneg simiar induction regimens showea onty parual of no
fESpONSe 10 treatment. Anotner pediatric Catient. a B-year-010 with T-cell dvstunction. snowed
siabitization of retindis for 3 =2ntns whiie rscemving continuous mIusions of CYTOVENE-IV at coses
of 2 to § mgrkg/24 hours. . UOUS 1nfusion treatment was discontnued gue to granuiocytopema.
Eleven of the 72 patients in ‘acebo-coniroiled trial 1n borie marrow transpignt recipients were
pediatric patents. ranging i from 3 73730 vears (5 treatea with CYTOVENE-IV ana'd with
iacebo). fxve of the peaiatric nts treated witn CYTOVENE-IV receivea 5 mgrkg intravenousiy bid
for up to 7 davs: 4 pauents t maskg 00 up 1o dav 100 postransplant. Results
28 SImar 10 those opser, so.anl recipients trzat2a wiin CYTCVENE-IV. Two of the
6 placepo-treated pegiatric © 29 CMV pneumonia vs none of the 5 patients treated with
CYTOVENE-IV. The spectrur ¢* 33verse events in the pediatiic group was Simiar to that observed'in
*he aduit patients.
CYTOVENE capsules nave no
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transplant recipignts have oeen conducted. Increases (n Serum creatining were observed in, od with NE capsuies and 16% of subj vt . Laboratory cam
_ patients treated with CYTOVENE-IV plus ‘eitner cvciosporine or amphotericin 8. druigs with known subjects treat 3 - \zed below.
: 430‘?3“,1131l for nephrotoxicity see A(gVEH,SkE E‘J’E&WS). In aret nais 0f 93 gver llogr 2‘;:’:‘;:";302";“‘5 reported during the of these iy ms,‘;‘
recipients recerving ganciciovir (5 mo/kg infused over 1 hour every ours) and oral cycto- N Tiote's,
" Sslected Laboratory Abnormaiities in Trials for
éggg;le (a‘ot:;mpauuc goses). there was no' evidence O{ an eﬂgct on .Eyf;iosut?jﬁg wh.o.!e vblood 1 ot 61 CMV Retinitls and Prevention of CMV Dissase
fgolgmw&fg; ?ﬁmgnm‘ 3; %a?ciclo:ir vf‘as carcinoqer;‘i{c mme friouse at oral doses ofh 20 and | CMV Retinitis Treatment* CMV Disease Preventions
mi y {approximatery 0.1x and 1.4x. respectivety, the mean drug exposure in humans : CYTOVENE T

following the recommenged ntravenous dose of 5 mg/kg, based on area under the plasma Treatment CYTOVEN'E CYTOVENE-Ivt Capsules? - |- Placebot
concentration curve {AUC] compansons). At the dose of 1 mg/kg/day there was a signiticant i "mw § mo/kg/! 3000 mg/day M .
increase in the incidence of tumors of the ereputiat gland in-males. forestomach glan = 234
mucosa) in males and and uctive tissues uterys, mammary Qland. clitoral Subjects. number Jo. -320 175 . 478
gland and vagina) and liver i femates. At the dose of 20 mg/kg/day, a slightly mcreased incidence of Newtropen: - |
tumors was noted in the preoutal and hardenan glands in males. forestomach in males and femates. e 508 ANC/LL 18% 25% L % 6% :
and liver in femaes. No carcinogenic effect was observed in mice administered ganciclovir at ;00- 7 49“ - 17% 14% 16% %
1 mg/kg/day (estimated as 0.01x the human dose based on AUC ¢ nl. Except for 1 750_:1000 1% 2%% . 22% 16%
sarcoma of the liver, ganciciovir-induced tumors were generaily of epithelial or vascular ongin.
Aithough the preputial and cirtoral glands. torestomach and hardenan glands of mice do Aot have ANBMIR. . . e me e v e -
human countarparts, shouid be con a potennial carcinogen 1n hiwnans. Hemoglodin: o 5% 1% 0%
Ganelciovir increased mutations in mouse vmohoma calls and DNA 1A human lymp <6.5 9/dL 13%7‘ 18% 5% 3%
in vitro at concentrations between 50 to 500 and 250 to 2000 Lgrmi. respectivery. In the mouse 6.5-<60 . Corm ok “oe% T TTTioR T 16%
micronucleus assay, ganciclowr was clastogenst at doses of 150 and 500 markg (IV) (2.8 to 10x 80-<9.5 i d
human exposure based on AUG) but not 50 mg/kg (exposire approximately comparabie to the Maximum Serum Creatinine: R T
human based on AUC). Ga Vif Was not mutagenic in the Ames Saimonella assay at 22.5 mg/dL 1% 2% 1% 2%
cancantrations of 500 to 5000 po/mL. 15-<25 12% 14% 19% 1%
impairment of Fertility3: Ganciclovir caused d mating . decreased fertility. and an < m Treatment Studies. ICM 1653, Study ICM 1774 and Study AV} 034
increased incidence of embryotetnatity 1n femate mice toliowing intravenous doses of 90 mgskg/day . ;Ogﬂ;g‘a;aomnmg = 31 days. including aliow = jontreatment penods
Xapgmximatelv 1.7x the mean arug exposure in humans following Ihe ¢ose of 5 mgrkg, basea on "+ Mean time on therapy = 103 days. including aliowed reinduction treatment penods

UC compansons). Ganciciovir causea decreasea fertility in male mice ang hypospermatogenesis in © i Data from Prevention Study, ICM 1654 . 5
mice and dogs following aaily oral or intravenous admunistration of doses ranging from 0.2 to " Mean ttme on ganciclovir = 269 days _ ]
10 mg/kg. Systemic drug exposure (AUC) at the lowest dose showing toxiCity i each species ranged 1 Mean tme on placebo = 240 days L
from 0.05 ta 0.1x the AU af the fiuman dose. {See discussion of clinicattriais under INDICATIONS AND USAGE)
Pregnancy: Catagory C*: Ganciciovir has been shown to be embrvotoxic in rabbits and mice -

Adverse Events: The following table shows selected adverse avents reporad in 5% of more of ie
S4DIects in three cnn(rolleuqcli,m‘cal’tnals dunng treatment with either CYTOVENE-IV soiution
.5 mag/kg/day) or CYTOVENE capsuie$ (3000 mog/day), and in one controsed clinicat trial in wnicn
TYTOVENE capsutes (3000 mg/day) were compared to placeno for the pravenaon of CMV disease.
Selected Adverse Events Reported in 2 5% of Subjects
in Three Randomized Phase 3 Studies Comparing CYTOVENE Cagsuies to
’ NE-IV Sofution for Maintenanice Treatment of CMY Ratinitis
and in One Phase 3 Randomized Study Comparing CYTOVERE Capsuies
to Placsbo fot Prevention of CMV Dissass PR

] 1 Maintenance Tréztment |  Prevention Study
’ ’ Studies< L
Adverss Event Capsules - B ¢ .;} Cagsules Placebo
Body System . - fv (n=326) (ne379) - | (ned78) (n=234)
Fever 3B% 4% 35% 33%
BodyasaWhole o | {Afection 3 PEL T RS RN - 4%
SR £ ] 1 - - %
Sepsis 2%
igesti Diarrhea T 4% Aw T A% T a%
Tigestive Systern A:mrex;a 15% 14%— = -19% 16%
B Vomiting C13% . 13% . [__l4%. 11%
| Hernic and Lymphatic | Leukopenia 0% 4% [ 7% %
; System Anemia 19% - 25% % ;::
] s Thrombocytopenid 6% - 6% 7 3% 1% !
, Nervous System Neuropathy 8% 9_% ‘ 21% 15% i
11% 12% , o 14% 12%
| o B &% 5% j oo E
: Catheter Related* Total Catheter Events 5% 22% ' - -
: Catheter (nfection 4% 8% - -
i Catheter Sepsis 1% 8% - -

| * Some of these events also appear under other body systems.

The following events were frequently observed In clinical trials but occurreg with equal or g
frequency in glacebo-treated subjects: abdominal pain, nausea. ﬂatuﬁence..pnemmn. paresmg;z;.
Retinal Detachment: Retinal detachment has been observed in subjects with CMV retinitis
nefore and atter initiation of therapy with gancictovir, Its relationship 10 L"fg;any with gancic!
~eknown. Retinat detachment occurred in 11% of patients treated with CYTCVENE-IV solution
3%, of panents treated with CYTOVENE capsuies. Patients with CMV retnios snould have frec
conthalmologic evatuations to momitor the stalus of their retinitis ana to cetect any atner r2
catnology.

T ipients: Tnere have been three controlied clinical trials of CYTCVENE-IV soluticn 2
:;:"gggfguggccﬁmcal Irial of CYTOVENE capsutes far the prevention of MV disease in trans
-sc:01ents. Laboratofy data ana adverse events reported during these trals a2 summanzeq betow
_:Soratory Data: The foliowing tabte shows the freguency of granutocytenenia {neutropeniai -2
‘nrombocytopenia observea:

c Triats - T
CYTOVENE-IV CYTOVENE Capsui.¢3

Heart Allograft” 2one Marrow Ailogrart” L.ver Aliograr:
: -1y f CYTOVENE-IV | Control CTOVENE | P
1 CYTOVENE-1Y ! Placeno ey | ‘
i in=76) | a3y =57} :2=55) -=1§0) 1 ratis
. Neutropema ) |

10, o ETR B A |

i 3 T N

i/ (CM 1496, Mean duration o7 tredtment = 28 davs

av ICM 1570 ang ICM 1689. Mean guration of treatment = 45 davs
dy GANO40. Mean guration o1 ganciciovir treatment = 82 days
S22 giscussIon of chaica tnials uncer INDICATIONS AND USAGE.)




CYTOVENES-{V {

s0dium for ana CYTOVENE® (ganziciovir capsules)

The following table shows the frequency of ‘eievated serum creatimine vaiues i these controlied

CYTOVENES-V {i and CYTOVENE® {ganciciownr capsuies)

sodism for

15 1000 mg ua

OVENE-1V solution or CYTOVENE cansutes i controiled ctins ies i
X A 1 inical stidiés in exther s i
1DS or transplant recipients are listed betow. These events ait occurreg in at least 3 subi:gtlse.as v

ody as a Whole: abdomen enlargea. astnenia. ¢hest pain i
Pody as 2 whore: abdam t ¢ pain. ecema. headache. injection site

Digestive Svstem: abnormal liver funcon test. apnthous stomatitis. carsupation. dysoensia. eructation
{Hemic and Lymphatic System: pancytopenia

Respiratory System: cough increaseq. cyspnea

Nervous System: abnormal dreams. anxiety. CONtUSION. CeDIESSION. QIZANESS, dry mouth, insomnia,

Beizures, somnotence, thinking abnormal. tremor
{Skin and Appendages: alopecia, dry skin

iSoecial Senses: abnormal vision, taste perversion. tNBItUS. vireols cisorder

{Yetabolic and Nutritional Disorders: creatinme ncreased. SGOT increased. SGPT increased. weignt

Lardiovascutar System: hypertension. pnleditis. vasadifatation
rogenital Svstem: creatining clearance aecreased. kidney faiure. kianev function apnormal, uninary

{Muscuioskesetal System: anthralgia, leg cramps. myaigia, myastnenia

Fhe foflowing adverse events reported iri Datients tecéving gancictovir m :
hastrointestinal perforation, muttiple organ faiiure. uancreatmg a%\c SE0SIS. b potentaly fatal

dverss Events R Duting P eting E; With CYTOVENE-IV a

apsules: The following events have been renttied during postaoproval use of the Igugygggﬁi
ey are reported voluntanily from'a popuration of unknown size, estimates of frequency cannot be
Inade. These events hiave been chosen for inclusion due to either the senousness. fréquency of
feporting, the apparent causal connection of a combination of these factors:

Fcidosis, atiergic reaction.-anaphytactic reaction. arthritis. bronch I

gonduction abnormality, cataracts. chotelithiasis..cholestasis, ?3?%1'3.’:513 ;%xg%‘:li‘rles;.n;:aggxeasc
Hysestnesia. dysphasia, elevated trigiyceride levels. encephalopatny, exfoliative dermantis.
$xtrapyramidal reaction, facial paisy. hallucinations, hemovtic anemia. nemolytic Uremic Synarome.
hepatic failure, hepatitis. hypercaicemia. nvbonatremia. inagorooriate serum ADH. infertility.
ntestinal uiceration, intracranial hypertension: irritability. [oss of memory. 10ss of sense of smell.
{nyelopatny, ocutomotor nerve paraiysis. perioneral ischemia. ouimonary fibrosis. renat tubular
Els_order. rmabdomyolySis. Stevens-Jonnson syndrome. ‘stroke. testicular hvpotroohy. Tarsades de

ointes. vasculitis, ventricular tachycaraia

VERDOSAGE: CYTOVENE-IV: Qveraosage with CYTOVENE-IV =2
13 adults ang 4 children under 2 vears o7 age). Five catents 2
foltowing overdosage at the following coses: 7 coses of 11 —n «n
ose of 3500 mg (aouit). singte dose 21 530 mg 72.5 ma'xq) fo;
ialysis {4-month-cid). single dose of aporoximately 60 ma’xg 1ouo
18-month-oig}, 2 doses of S0 mg insteaa of 31 mq (21-monn-gia1

L{reversmle pancytopenia developed in 1 azuit with AIDS and CMV ceiws after recering ™
aC ; t
LYTOVENE-IV solution on each of 2 consecutive oavs. He exse.:lencec worsening G S\Jn?gg?ns gr?u
scute renar failure that required short-term diaivsis. Pancviocenia dev2i00ed ang persisted until his
death from a mangnancy several montns -ater. (tner agvarse rieq 101:0wiNg overgosaae
Chigea: DErsISTent BONe MArrow SUBGIesSian 11 sguil wun ~ thramnocin0ena arer a
wngle dose of 8000 mq). reversibie euiroTania of grancs 4 a0uns. overgoses ranging
jrom 8 magvkg caily for 4 days to a singie CoSE OF 25 MY kg, nezanys (1 acuil recewving 10 marka
ity, and one 2 kg infant after a singie 40 Mg Cose). renal toxicity 11 33wt with transient worsening
,hemaluna‘artgrna single 500 mg ocse. ana 1 adult witn s:2vatea creatiming (5.2 ma/dL) aker 2
jingte 5000 to 7000 mq dose), ana sa:zure i1 200l with XAOWN §&:2Ure misoraer after 3 davs of
mg/kg). In aadition. 1 adult recervea 0.4 mL (insteag ot o1 ) CYTOVENE-IV sofution by
ntravitreal 1NIECTION, angd experiencec 12mOOrary 10ss of isich entral retinal artery occlusion
32C0NaTV 10 INCreased (Ntraocuiar orass Slume i
CYTOVENE Capsuies: There have peen PLals c
“igh as 6000 mg:day. given either as 147 35 ma XENGE[S ?1%qur|:ssm??nsgigé
joxicity other than transient neutropema. C 5040 mg have not veen stuaied ‘
3ince ganciciovir 1s dialyzable, dialvs:s e ) cquate’
/Cration snouid pe maintamed. Thz Js sncg[:geg;rgggglsd;::ouate
DOSAGE AND ADMINISTRATION: CA CYTOVENE-IV SOLL ‘TidN BY
RAPID OR BOLUS INTRAVENQUS INJEL = JYTIVENE-V MAY 8E KNEREASED
AS A RESULT OF EXCESSIVE PLASMA
FAUTION - INTRAMUSCULAR OR SUES
SOLUTION MAY RESULT IN SEVERE ™
Dasage: THE RECOMMENDED DOS
SHOULD NCT BE EXCEEDED. THE &
SHOULD NOT BE EXCEEDED.
For Treatment of CMV Relinilis in Patients With Normat Renas Function:
T 2duction Treatment
Ttz r2oOmMMmERSas iial doSaqe ¢
ceastan aver 1 nour) eve
g 0 110UCTION treatment.
Vaitenance iraatment

§ Seen reoorted in 17 patients
XS2rignceq no adverse events
r2 3-dav period (aquit). singse
g bv 48 hours o1 seritoneat
wed by exchange transfusion

CNSTITUTED CYTOVENE-IV
qH (11

HTATION
ST OVENE-IV'S
'ENOED NFUSION

NE CAPSULES

Q given as a cor
cnce aadv. 5 davs ©
sosuies: Following i
csu'es s 1000 mq ta

,vjre Prevennon of CMV Disease 0 #2:20!s With Advarcen fuv Infection ang Nermar Renal
clon:

5. [ra renomme~

ar the Prevention of CMV Disease in T
D Tna recommenaeq v

1B CANENS with noerl
12 hours 1or 7 G
Cavs Der weex.

= S 3 TQkg (grven intraa
;4 33vs. 10.40EA OV 5 MQ-KG ORCe Caiiy.

_SYTOVENE-IV 272 in ine nanaung ¢

clinicat triais: " ;mh ?&ESJE Casutes: The recommenaea propnylactg dosage of CYTOVENE capsu
¢ S . The duration of tFeatrient with CYTOVENE-IV solution and CYTOVENE cansules ia transpiant
" ~ recipients 1S 0epenaent upan the duration and degree Gf iMmunosuooression, In controted clinical
CYTOVENE-V | CYTOVENE Capsules irials in bone marrow ailograft reciotents. treatment with CYTOVENE-IV was continued unui day 100
HeartAllograt  :  Z:ne Marmow Allograrit | Sone Marrow Allogrart Luver Allogran 0 120 posttransoplantaton. CMV disease occurted in several patients who discontinued treatment
(€M 1498 M 1570 M 1688 “‘émw 040 with CYTOVENE-IV sofution’p etv. in heart allogratt recipi the onsat of neww diagnosea

Maximum : CMV disease occurred after treatment with CYTOVENE-IV was lstomn’.n at dav 28 &vm'ansnlam.
Serum CYTOVENE-IV| Placebo | CYT! - ic 5 suggesting that continuea 0osing may oe necessary to prevent late occurrence of disease in
Creatiuna } CYFOVENEV | Conran | CYTOVENEV | Placeno o | Pacaoa {his patient popuratron. In a cofitrotled ciimical triai of liver allogratt recioients. treatment with
Lavess (a7 | (0T 20 | =200 | ined3n | 0351 | (na180) | (na154) C‘Q;%\éENE caosulés was continued tnrough weei 14 postiranspfantation (ses INDICATIONS AND

. 1 s -

Serum- : U Secton 107 @ more detailed giscussion). et e
Craatining . |. R I P Renal impasrment: - I A L
225 my/dt, T1s% - " ™% s - 0% 16% 1% CYTOVENE-1V: For patients with impairment ot renat function. refer to the tabte below for
Sarum . I ' red w0ed aoses of CYTOVENE-V scistion and agiust the dosing interva! as indicatee:

Creatining . o ¢ = ~ Taeh g :
- i s Creatinine CYTOVENE-iV Zosing CYTOVENE-IV . Dosng
25-25mydt |  58% 69% | 0% 2% % 4% 9% % ‘earance* ndugction interval Lglmintenance Inteeva)
; ; - i i Z ‘hours) 058 (mY/k (hours
fn 3 out ot 4 trials, patients recesving enhsr GYTOVENE-IV solution or CYTOVENE capsules had i 25t (mykg) T My - !
elevated serum creatinine leveis when comparea to those receving placebo, Most patients in these 270 5.0 12 50 T
pludies also recenved cyclosporine. The mecnanism of imoairment of renal funcfon is not known. 50-69 25 12 ] T
C%ever. caretul monitoring of renal function during therapy with CYTQVENE-IV solution oF 2549 25 24 1.25 24 -
OVENE capsuies fs essential, especiasly for those patients recewving concomitant adents that may 10-24 1.25 24 0.625 24
cause nephrotoxicity, . o <10 1. 3 limes Der weex. 0625 3 times per weex
G#am: Other adverse events that were thought to be “propably” or “possibly” related to i _ foliowing nemodiaiveis _ nemaoiaivsis

*Creatinine clearance can be related to serum creatinine by the formuias given below.,

Dosing for patients undergoing hemoaiaivsis shoutd not exceed 1.25 mg/kg 3 times per week following
ach hemodiatvsis session. CYTOVENE-IV should be given shortly after completion of the nemodgialysis
session, since hemoatalysts has been srown to reduce plasma levets by approximately 50%.
CiTOVENE Capsures: In patients with renal imoairment, the dose of CYTOVENE capsuwies snould be
moditied as snown pefow:

Creatimine Ciearance CYTOVENE Capsute Dosages
mismin . .o
270 1000 mo tid or 500 mg qah, 6x/day
30-69 1500 mgao or 500 mq tid
25-49 1000 mg ac or 500 mg bid
19-24 500 mg qd -
<1 500 mg 3 times per weex.

foilowing nemooialvsis

“Sraativine clearance can be related to serum creatinine by the foliowing formutas:

(140 = age (yrs}) (body wt {kgj}

{72) {serum creatinine {mordL|) . -
Creatinine clearance for females = 0.85 x male value

Creatinine clearance for maies =

Patisnt Monitoring: Due to the frequency of ¢ ypenia, anemia and ia in
patients recewving ganciciovir (see ADVERSE EVENTS), it is recommended that comoiete blood
counts and platelet counts be performed frequentty, especiatly in patients in whom gancciovir o7
otmer nucteoside analogues have St in cytop! or'in whom neutropfs counts are
less than 1000 cells/pL at the beginmng of treatment. Patients should have serum creatinine or
creatinine clearance vaiues foliowed carefullv to atlow for dosage agjustments in renasly impaired
satients (see DOSAGE AND ADMINISTRATION). o )
Reduction of Dose: Dosage reductions in renaily impaired patients are required for CYTOVENE-V
and should be considered for CYTOVENE capsuies (see Aenal /mp ). Dosage r
snoutd also be considered for those witn fAeutropenta. anemia ang/or thrombocytopenia (see
LOVERSE EVENTS). Ganciciovir Shoutd not be agmimstered tn Datients with severe neutropenia (ANC
255 than 500/uL} Or severe thrombocytopena (piatelets (ess than 25.000/pL).
Method of Preparation of CYTOVENE-IV Sojution: Each 10 ml clear glass vial contains ganciclovir
sodum equivaient 1o 500 mg ot gancit:svir and 46 mg ot sodium. The contents of the via snould be
zrapared for aarimistration m the fellowing manner:

<aconstitures Solution’

3. Reconsutute lvopnuized CYTOVENE-T/ by imectng 10 mL of Sterile Water for tniecnon. USP

nto the viai.

00 NOT USE BACTERIOSTATIC WATER FOR INJECTION CONTAINING PARABENS. (T iS

“COMPATIBLE WITH CYTQVENE-#Y AND MAY CAUSE PRECIPITATION.

- Shake the “:at to dissolve the arug

1 visuaily tne reconsttuiss S
E NTUSION SOISTLT

on for carticulate matter ang giscolgraran onor 10
3rg tne vial if Darticuiate Mamar of g:stsisration s

"cuig not be

efrigerated.

sion Souren: )

ased.on catent weiant, the aporoonate volume of tne reconstituted solution

ancentranon £ mg/mL) shoutd De 2 from tne vial ana acaed to an acceotanie
usion ftuiz . Tooicany 100 miy er ary ovar tng fourse of 1 hour. Infusion cc

sreater than neg. Thg following nfusion fuigs nave peen <
2 opvsicalty comzsusie witn CYTOVENE-IV sownen: 0.8% Soz.Lm

2 5'iniecugh ang Ringer s injection. US?

4ran recoNshiuleg wen sterlle water for mecuon. further diluteg wan 0.9%

2ratec 3t 5°C 1 sehyviavl chionae (PYC) remains

swever. pezause CYTOVENE-IV ¢ “e2dnsututed with nonoacteriostanc stefie «ater it s
:30MMENCES 1731 Ii2 INTUSION S0iLLGR 8 used watnin 24 hGurs o ¢iiulion to recuce nsk of
sacterial coniamination. 1ne :nfusion stouig De retrigerated. Freezing is nof recomme
andling ano Disppsal; Caution shouig ©2 2rerciseq in the nancling and preparation or
i - /TRVENE capsidies. Solutions of CYTOVENE-!
T Qr M{coUS memoranes 0f ing powaer amneg
s, 1t SUC CONMACT OCCUTS. wasn the
saier CYTOVENE caosuis sroutd -

L 2

STV, Avorg airet contact witn
TOVENE cazsuies or ot CYTOVENE
2r g2 2uRs tnprougn

sencerag 0f antitumor agents 2
NG ANG 4rspdsal accarang
uolect have vesn pususTec.™ -

*n DroCegures recommenceq i ind .

res some ¢’
N Showia &

ZSules wain
<0 0IUR Hines Ca

25°C 1417 ang «
siereq (ragemarx of =340 Meicome
areq ragemark Of B0 3isi-tAsers 53uid0

oVITIS @ 732
SIRXAS A reg:




CYTOVENES-IV {ganciciovir sodium for injection) snd CYTOVENE® (ganciciovir capsules)

f“’ - -
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GANCICLOVIR SODIUM INJECTION
FOR INTRAVENOUS INFUSION ONLY

Rx ONLY.
WARNING
THE  CUNICAL  TOXICITY ~ OF  GANCICLOVIR  INCLUDES

GRANULOCYTOPENIA, ANEMIA AND THROMBOCYTOPENIA. IN ANIMAL
STUDIES GANCICLOVIR WAS CARCINOGENIC, TERATOGENIC AND
CAUSED ASPERMATOGENESIS.

GANCICLOVIR IS INDICATED FOR USE ONLY IN THE TREATMENT OF
CYTOMEGALOVIRUS (CMV) RETINITIS IN IMMUNOCOMPROMISED
PATIENTS AND FOR THE PREVENTION OF CMV DISEASE IN TRANSPLANT

DESCRIPTION
Ganciclovir is a synthetic guanine derivative active against cytomegalovirus (CMV).
Ganciclovir Sodium Injection is available as sterile solution in strength of 50 mg/mL for
intravenous administration only. Each mL contains the equivalent of 50 mg ganciclovir
as the sodium salt (4.6 mg sodium), sodium hydroxide to adjust pH to 11, and water for

injection, gs. Further dilution in an appropriate intravenous solution must be
performed before infusion (see DOSAGE AND ADMINISTRATION).

Ganciclovir, when formulated as monosodium salt, is a clear, colorless solution with a
molecular formula of C;H;,N;NaO, and a molecular weight of 277.21. The chemical
name for ganciclovir sodium is 9-[[2-hydroxy-1-(hydroxymethyl)ethoxy]  methyl]
guanine, monosodium salt. At physiological pH, ganciclovir sodium exists as the
un-ionized form with a solubility of approximately 6 mg/mL at 37°C.

PATIENTS AT RISK FOR CMV DISEASE. o



_The chemical structure of ganciclovir sodium is:

N“J N
NG
=5 N CH,OH
/

{
CH,OCH
CH,CH

All doses in this insert are specified in terms of ganciclovir.

VIROLOGY
Mechanism of Action: Ganciclovir is an acyclic nucleoside analogue of
2'-deoxyguanosine that inhibits replication of herpes viruses. Ganciclovir has been
shown to be active against cytomegalovirus (CMV) and herpes simplex virus (HSV) in

human clinical studies.

To achieve anti-CMV activity, ganciclovir is phosphorylated first to the monophosphate
form by a CMV-encoded (UL97 gene) protein kinase homologue, then to the di- and
triphosphate forms by cellular kinases. Ganciclovir triphosphate concentrations may
be 100-fold greater in CMV-infected than in uninfected cells, indicating preferential
phosphoryiation in infected cells. Ganciclovir triphosphate, once formed, persists for
days in the CMV-infected cell. Ganciclovir triphosphate is believed to inhibit viral DNA
synthesis by (1) competitive inhibition of viral DNA polymerases; and (2) incorporation

into viral DNA, resulting in eventual termination of viral DNA elongation.

Antiviral Activity: The median concentration of ganciclovir that inhibits CMV repiication
(ICso) in vitro (laboratory strains or clinicai isolates) has ranged from 0.02 to 3.48
mcg/mL. Ganciclovir inhibits mammalian cell proliferation (CICs) in vitro at higher
concentrations ranging from 30 to 725 mcg/mL. Bone marrow-derived colony-forming
cells are more sensitive (CICy 0.028 to 0.7 mcg/mL). The relationship of in viiro

sensitivity of CMV to ganciclovir and clinical response has not been established.



~ Clinical Antiviral Effect of Ganciclovir: In a study of gancnclovur treatment of life- or
sight-threatening CMV dlsease in mmunocompromused patlents 121 of 314 patients
had CMV cultured within 7 days prior to treatment and sequential posttreatment viral
cultures of urine, blood, throat and/or semen. As judged by conversion to cuiture
negativity, or a greater than 100-fold decrease in in vitro CMV titer, at least 83% of
patients had a virologic response with a median response time of 7 to 15 days.

Antiviral activity of ganciclovir was demonstrated in two randomized studies for the
prevention of CMV disease in transplant recipients (see tabie below).
Patients With Positive CMV Cultures

Heart Allograft* (n=147) Bone Marrow AHoqraft (n 721
Time Ganciclovirt Placebo ___ Ganciclovirt _Placebo
Pretreatment 1/67 (2%)  5/64 (8%)  37/37 (100%)  35/35 (100%) o
Week 2 2/75 (3%) 11/67(16%) 2/31 (6%) 19/28 (68%)
Week 4 3/66(5%) 28/66(43%) 0/24 (0%) 16/20(80%)

* CMV seropositive or receiving graft from seropositive donor ™~
t 5 mg/kg bid for 14 days followed by 6 mg/kg qd for 5 days/week for 14 days
t5 mg/kg bid for 7 days followed by 5 mg/kg qd until day 100 posttransplant

Viral Resistance: The current working definition of CMV resistance to ganciclovir in in
vitro assays is 1Cs, >3.0 mecg/mL (12.0 meM). CMV resistance to ganciclovir has been

observed in individuals with AIDS and CMV retinitis who have never received

ganciclovir therapy. Virai resistance has also been observed in patients receiving
prolonged treatment for CMV retinitis with ganciclovir.

The possibility of viral resistance should be considered in patients who show poor
clinical response or experience persistent viral excretion during therapy. The principal
mechanism of resistance to ganciclovir in CMV is the decreased ability to form the
active triphosphate moiety; resistant viruses have been described that con‘tain
mutations in the UL97 gene of CMV that controls phosphorylation of ganciclovir.
Mutations in the viral DNA polymerase have also been reported to confer viral
resistance to ganciclovir.



CLINICAL PHARMACOLOGY
Pharmacokmetlcs BECAUSE THE MAJOR ELIMlNATION PATHWAY FOR
GANCICLOVIR IS RENAL, DOSAGE REDUCTIONS ACCORDING TO
CREATININE CLEARANCE ARE REQUIRED FOR GANCICLOVIR. FOR DOSING

INSTRUCTIONS IN PATIENTS WITH RENAL IMPAIRMENT, REFER TO DOSAGE

AND ADMINISTRATION.

Absorption: At the end of a 1-hour intravenous infusion of 5 ma/kg gahciclovir, total
area under the serum concentration vs time curve (AUC) ranged between 22.1 £ 3.2
(n=16) and 26.8 + 6.1 mcg-hr/mL (n=16) and maximum serum concentrations (Crax),
ranged between 8.27 + 1.02 (n=16) and 9.0 + 1.4 mcg/mL (n=16).

Distribution: The steady-state volume of distribution of ganciclovir after intravenous
administration was 0.74 * 0.15 L/kg (n=98). Cerebrospinal fluid concentrations
obtained 0.25 to 5.67 hours postdose in 3 patients who received 2.5 mg/kg ganciclovir
mtravenously q8h or q12h ranged from O. 31 to 0.68 mcg/mL representing 24% 1o 70%

”of the respective plasma ‘concentrations. Bmdmg 1o plasma proteins was 1% to 2%

over ganciclovir concentrations of 0.5 and 51 mcg/mL.

Elimination: When administered intravenously, ganciclovir exhibits linear
pharmacokinetics over the range of 1.6 to 5.0 mg/kg and when administered orally, it
exhibits linear kinetics up to a total daily dose of 4 g/day. Renal excretion of
unchanged drug by glomerular filtration and active tubular secretion is the major route
of elimination of ganciclovir. In patients with normal renal function, 91.3 £ 5.0% (n=4)
of intravenously administered ganciclovir was recovered unmetabolized in the urine.
Systemic clearance of intravenously administered ganciclovir was 3.52 + 0.80
mL/min/kg (n=98) while renal clearance was 3.20 * 0.80 mi/min/kg (n=47),
accounting for 91 + 11% of the systemic clearance (n=47). Half-life was 3.5 = 0.9
hours (n=98) following IV administration.



Speclal Populatlons Renal Impa:rment The pharmacokmetncs following intravenous

administration of gancnclovnr solution ‘were evaluated in 10 |mmunocomprom|sed

patients with renal impairment who received doses ranging from 1.25 to 5.0 mg/kg.

Estimated n Dose Clearance Half-life
Creatinine (mL/min) (hours)
Clearance Mean + SD Mean + SD
(mL/min)
50-79 4 3.2 - 5mg/kg 128 + 63 46 +1.4
25 - 49 3 3 - 5 mg/kg 57+8 44+04
<25 3 1.25 - 5 ma/kg 30+ 13 10.7 + 5.7

The pharmacokinetics of ganciclovir following oral administration of ganciclovir
capsules were evaluated in 44 patients, who were either solid organ transplant
recipients or HIV positive. Apparent oral clearance of ganciclovir decreased and
AUC,.., increased with diminishing renal function (as expressed by creatinine
clearance). Based on these observations, it is necessary to modify the dosage of
ganciclovir in patients with renal (see DOSAGE AND

ADMINISTRATION).

impairment

Hemodialysis reduces plasma concentrations of ganciclovir by about 50% after both
intravenous and oral administration.

Race/Ethnicity and Gender: The effects of race/ethnicity and gender were studied in
subjects receiving a dose regimen of 1000 mg every 8 hours. Although the numbers of
blacks (16%) and Hispanics (20%) were small, there appeared to be a trend towards a
lower steady-staté C,, and AUC,s; in these subpopulations as compared to
Caucasians. No definitive conclusions regarding gender differences could be made
because of the small number of females (12%); however, no differences between
males and females were observed.

Pediatrics: Ganciclovir pharmacokinetics were studied in 27 neonates, aged 2 to 49
days. At an intravenous dose of 4 mg/kg (n=14) or 6 mg/kg (n=13), the

pharmacokinetic parameters were, respectively, Cp. of 55 + 1.6 and 7.0 = 1.6

- mcg/mL, systemic clearance of 3.14 + 1.75 and 3.56 + 1.27 mL/min/kg, and t,, of 2.4

hours (harmonic mean) for both.



Ganciclovir pharmacokinetics were also ,st_udie,dv in 10 ped‘i‘atric 'patients, aged 9
months to 12 years. The pharmacokinetic characteristics of ganciclovir were the same
after single and multiple (q12h) intravenous doses (5 mg/kg). The steady-state volume
of distribution was 0.64 * 0.22 L/kg, Cnax Was 7.9 + 3.9 mcg/mL, systemic clearance
was 4.7 + 2.2 mL/min/kg, and t,, was 2.4 + 0.7 hours. The pharmacokinetics of
intravenous ganciclovir in pediatric patients are similar to those observed in adults.

Elderly: No studies have been conducted in adults older than 65 years of age.

INDICATIONS AND USAGE
Ganciclovir is indicated for the treatment of CMV retinitis in lmmunocompromlsed
patients, including patients with acquired immunodeficiency syndrome (AIDS).
Ganciclovir is also indicated for the prevention of CMV disease in transplant recipients
at risk for CMV disease (see CLINICAL TRIALS).

' SAFETY AND EFFICACY OF GANCICLOVIR HAVE NOT BEEN ESTABLISHEDFOR

CONGENITAL OR NEONATAL CMV DISEASE; NOR FOR THE TREATMENT OF
ESTABLISHED CMV DISEASE OTHER THAN RETINITIS; NOR FOR USE IN
NON-IMMUNOCOMPROMISED INDIVIDUALS.

CLINICAL TRIALS

1. Treatment of CMV Retinitis

The diagnosis of CMV retinitis should be made by indirect ophthalmoscopy. Other
conditions in the differential diagnosis of CMV retinitis include candidiasis.
toxoplasmosis, histoplasmosis, retinal scars and cotton wool spots, any of which may
produce a retinal appearance similar to CMV. For this reason it is essential that the
diagnosis of CMV be established by an ophthalimologist familiar with the retinal
presentation of these conditions. The diagnosis of CMV retinitis may be supported by
culture of CMV from urine, blood, throat or other sites, but a negative CMV culture
does not rule out CMV retinitis.



£ Studies With Ganciclovir: In a retrospective, non-randomized, single-center analysis
of 41 patients with AIDS and CMV retinitis diagnosed by ophthalmologic examination
between August 1983 and April 1988, treatment with ganciclovir solution resulted in a
significant delay in mean (median) time to first retinitis progression compared to
untreated controls [105 (71) days from diagnosis vs 35 (29) days from diagnosis].
Patients in this series received induction treatment of ganciclovir 5 mg/kg bid for 14 to
21 days followed by maintenance treatment with either 5 mg/kg once daily, 7 days per
week or 6 mg/kg once daily, 5 days per week (see DOSAGE AND
ADMINISTRATION). |

In a controlled, randomized study conducted between February 1989 and December
1990," immediate treatment with ganciclovir was compared to delayed treatment in 42
patients with AIDS and peripheral CMV retinitis; 35 of 42 patients (13 in the
immediate-treatment group and 22 in the delayed-treatment group) were included in

the analysis of time to retinitis progression. Based on masked assessment of fundus

oy PhOthfaphs, the mean [95%_ Cl] ‘and media‘n’ [95% Cl] ‘time_s to progression of retinitis

| were 66 days [39, 94] and 50 days [40, 84], respectively, in the immediate-treatment
group compared to 19 days [11, 27] and 13.5 days [8, 18], respectively, in the delayed-
treatment group.

Studies Comparing Gahciclovir Capsules to Ganciclovir IV: -
Population Characteristics in Studies ICM 1653, ICM 1774 and AVI 034

ICM 1653 ICM 1774 AVI 034
(n=121) (n=225) (n=159)
Median age (years) 38 37 39
Range 24 - 62 22 - 56 _ 23 - 62
Sex Males 116 (96%) 222 (99%) 148 (93%)
Females 5 (4%) 3 (1%) 10 (6%)
Ethnicity Asian 3 (3%) 5 (2%) 7 (4%)
Black 11 (9%) 9 (4%) 3 (2%)
Caucasian 98 (81%) 186 (83%) 140 (88%)
Other 9 (7%) 25 (11%) 8 (5%)
Median CD, Count 9.5 7.0 10.0
Range 0-141 0-80 0-320
Mean (SD)
Observation Time (days) 107.9 (43.0) 97.6 (42.5) 80.9 (47)




ICM 1653: In this randomized, open-label, parailel group trial, conducted between

March 1991 and November 1992, patients with AIDS and newly diagnosed CcMvV
retinitis received a 3-week induction course of ganciclovir solution, 5 mg/kg bid for 14
days followed by 5 mg/kg once daily for 1 additional week.? Following the 21-day
intravenous induction course, patients with stable CMV retinitis were randomized to
receive 20 weeks of maintenance treatment with either ganciclovir solution, 5 mg/kg
once daily, or ganciclovir capsules, 500 mg 6 times daily (3000 mg/day). The study
showed that the mean [95% CI] and median [95% CI] times to progression of CMV
retinitis, as assessed by masked reading of fundus photographs, were 57 days (44, 70]
and 29 days [28, 43], respectively, for patients on oral therapy compared to 62 days
[50, 73] and 49 days [29, 61], respectively, for patients on intravenous therapy. The
difference [95% CI] in the mean time to progression between the oral and intravenous
therapies (oral - IV) was -5 days [-22, 12]. See Figure 1 for comparison of the
proportion of patients remaining free of progression over time.

ICM 1774: In this three-arm, randomized, open-label, parallel group trial, conducted

" between June 1991 and August 1993, patients with AIDS and stable CMV retinitis

following from 4 weeks to 4 months of treatment with ganciclovir solution were
randomized to receive maintenance treatment with ganciclovir solution, 5 mg/kg once
daily, ganciclovir capsules, 500 mg 6 times daily, or ganciclovir capsules, 1000 mg tid
for 20 weeks. The study showed that the mean [95% CI] and median [95% ClI] times to
progression of CMV retinitis, as assessed by masked reading of fundus photographs,
were 54 days [48, 60] and 42 days [31, 54], respectively, for patients on oral therapy
compared to 66 days [56, 76] and 54 days [41,69], respectively, for patients on
intravenous therapy. The difference [95% CI] in the mean time to progression between
the oral and intravenous therapies (oral - IV) was -12 days [-24, 0]. See Figure 2 for
comparison of the proportion of patients remaining free of progression over time.

AVI 034: In this randomized, open-label, parallel group trial, conducted between June
1991 and February 1993, patients with AIDS and newly diagnosed (81%) or
previously treated (19%) CMV retinitis who had tolerated 10 to 21 days of induction

" treatment with ganciclovir, 5 ma/kg twice daily, were randomized to receive 20 weeks




of malntenance treatment with either gancnclov:r capsules 500 mg 6 times daily or
gancmlovnr solution, 5 mg/kg/day The mean [95% Cll and median [95% CI] times to
progression of CMV retinitis, as assessed by masked reading of fundus photographs,
were 51 days [44, 57] and 41 days [31, 45], respectively, for patients on oral therapy
compared to 62 days [62, 72] and 60 days [42, 83], respectiVely, for patients on
intravenous therapy. The difference [95% Cl] in the mean time to progression between
the oral and intravenous therapies (oral - IV) was -11 days (-24, 1]. See Figure 3 for
comparison of the proportion of patients remaining free of progression over time.

Comparison of other CMV retinitis outcomes between oral and IV formulations

(development of bilateral retinitis, progression into Zone 1, and deterioration of visual
acuity), while not definitive, showed no marked differences between treatment groups
in these studies. Because of low event rates among these endpoints, these studies are
underpowered to rule out significant differences in these endpoints.

Figure 1 - ICM 1653
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2. Prevention of CMV Disease in Transplant Recipients
Ganciclovir was evaluated in three randomized, controlled trials of prevention of CMV

disease in organ transplant recipients.

ICM 1496: In a randomized, double-blind, placebo-controlled study of 149 heart
transplant recipients® at risk for CMV infection (CMV seropositive or a seronegative
recipient of an organ from a CMV seropositive donor), there was a statistically
“significant reduction in the overall incidence of CMV disease in patients treated with

10



ganciclovir. Immedlately posttransplant patlents received ganciclovir solution 5 mg/kg
bid for 14 days followed by 6 mg/kg qd for 5 days/week for an additional 14 days.
Twelve of the 76 (16%) patients treated with ganciclovir vs 31 of the 73 (43%)
placebo-treated patients developed CMV disease during the 120-day posttransplant
observation period. No significant differences in hematologic toxicities were seen
between the two treatment groups (refer to table in ADVERSE REACTIONS).

ICM 1689: In a randomized, double-blind, placebo-controlled study of 72 bone marrow
transplant recipients® with asymptomatic CMV infection (CMV positive culture of urine,

throat or blood) there was a statistically significant reduction in the incidence of CMV

disease in patients treated with ganciclovir following successful hematopoietic
engraftment. Patients with virologic evidence of CMV infection received ganciclovir
solution 5 mg/kg bid for 7 days followed by 5 mg/kg qd through day 100
posttransplant. One of the 37 (3%) patients treated with ganciclovir vs 15 of the 35
(43%) placebo-treated patients developed CMV disease during the study. At 6 months
posttransplant there contlnued to be a statistically significant reduction in the
mcndence of CMV' dlsease in patlents treated with gancu:lovnr Six of 37 (16%) patients
treated with ganciclovir vs 15 of the 35 (43%) placebo-treated patients developed
disease through 6 months posttransplant. The overall rate of survival was statistically
significantly higher in the group treated with ganciclovir, both at day 100 and day 180
posttransplant. Although the differences in hematologic toxicities were not statistically
significant,‘ the incidence of neutropenia was higher in the group treated with
ganciclovir (refer to tabie in ADVERSE REACTIONS).

ICM 1570: A second, randomized, unblinded study evaluated 40 allogeneic bone
marrow transplant recipients at risk for CMV disease.” Patients underwent
bronchoscopy and bronchoalveolar lavage (BAL) on day 35 posttransplant. Patients
with histologic, immunologic or virologic evidence of CMV infection in the lung were
then randomized to observation or treatment with ganciclovir solution (5 mg/kg bid for
14 days followed by 5 mg/kg qd 5 days/week until day 120). Four of 20 (20%) patients
treated with ganciclovir and 14 of 20 (70%) control patients developed interstitial

11




pneumonia. The incidence of CMV disease was_significantly lower in the group
treated with ganciclovir, consistent with the results observed in ICM 1689.

CONTRAINDICATIONS ,
Ganciclovir is contraindicated in patients with hypersensitivity to ganciclovir or
acyclovir.

WARNINGS
Hematologic: Ganciclovir should not be administered if the absolute neutrophil
count is less than 500 ceills/mcL or the platelet count is less than 25,000
cells/mcL. Granulocytopenia, (neutropenia), anemia and thrombocytopenia have
‘been observed in patients treated with ganciclovir. The frequency and severity of
these events vary widely in different patient populations (see ADVERSE
REACTIONS).

Ganciclovir should, therefore, be used with caution in patients with pre-existing
cﬁopénias or with ahlstoryof ”Cyt‘op'en‘ic' reactions to other drugs, chemicals or
irradiation. Granulocytopenia usually occurs during the first or second week of
treatment but may occur at any time during treatment. Cell counts usually begin to
recover within 3 to 7 days of discontinuing drug. Colony-stimulating factors have been
shown to increase neutrophil and white blood cell counts in patients receiving
ganciclovir solution for treatment of CMV retinitis.

Impairment of Fertility: Animal data indicate that administration of ganciclovir causes
inhibition of spermatogenesis and subsequent infertility. These effects were reversible
at lower doses and irreversible at higher doses (see PRECAUTIONS:
Carcinogenesis, Mutagenesis, Impairment of Fertility). Although data in humans
have not been obtained regarding this effect, it is considered probable that ganciclovir
at the recommended doses causes temporary or permanent inhibition of
spermatogenesis. Animal data also indicate that suppression of fertility in females may
occur.

12



Teratogenesis: Because of the mutagenic and teratogenic potentlal of ganciclovir,
women of chlldbeanng potentnal should be advised to use effective contraception
during treatment. Similarly, men should be advised to practice barrier contraception
during and for at least 90 days following treatment with ganciclovir (see Pregnancy:
Teratogenic Effects: Pregnancy Category C).

PRECAUTIONS

--@eneral: In clinical studies with ganciclovir, the maximum single dose administered

was 6 mg/kg by intravenous infusion over 1 hour. Larger doses have resulted in

increased toxicity. It is likely that more rapid infusions would aiso result in increased

toxicity (see OVERDOSAGE). Administration of ganciclovir solution should be
accompanied by adequate hydration.

Solutions of ganciclovir have a high pH (pH 11). Despite further dilution in intravenous

fluids, phlebitis and/or pain may occur at the site of intravenous infusion. Care mustbe

taken to infuse solutlons contammg gancnclov:r only into veins with adequate blood

q Wﬂow to permlt rapld dllutlon and distribution (see DOSAGE 'AND 'ADMINISTRATION).

Since ganciclovir is excreted by the kidneys, normal clearance depends on adequate
renal function. IF RENAL FUNCTION IS IMPAIRED, DOSAGE ADJUSTMENTS ARE

REQUIRED FOR GANCICLOVIR. Such adjustments should be based on measured

or estimated creatinine clearance values (see DOSAGE AND ADMINISTRATION).

Information for Patients: All patients should be informed that the major toxicities of
ganciclovir are granulocytopenia (neutropenia), anemia and thrombocytopenia and
that dose modifications may be required, including discontinuation. The importance of
close monitoring of blood counts while on therapy should be emphasized. Patients
should be informed that ganciclovir has been associated with elevations in serum
creatinine.

Patients should be advised that ganciclovir has caused decreased sperm production
in animals and may cause infertility in humans. Women of childbearing potential
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should be advised that ganciclovir causes birth defects in animals and should notbe =~
‘used during pregnancy. Women of childbearing potential should be advised to use

effective contraception during treatment with ganciclovir. Similarly, men should be
advised to practice barrier contraception during and for at least 90 days following
treatment with ganciclovir.

Patients should be advised that ganciclovir causes tumors in animals. Although there
is no information from human studies, ganciclovir should be considered a potential
carcinogen.

All HIV+ Patients: These patients may be receiving zidovudine (Retrovir®*). Patients
should be counseled that treatment with both ganciclovir and zidovudina
simultaneously may not be tolerated by some patients and may result in severe
granulocytopema (neutropenla) Patlents wuth AIDS may be recelvmg didanosine

(Videx®ft). Patients should be counseled that concomltant treatment wnth bothf D

ganmclowr and dldanosme can cause dldanosme serum concentratlons to be

| sngmflcantly mcreased

HIV+ Patients With CMV Retinitis: Ganciclovir is not a cure for CMV retinitis, and
immunocompromised patients may continue to experience progression of retinitis
during or following treatment. Patients should be advised to have ophthaimologic
follow-up examinations at a minimum of every 4 to 6 weeks while being treated with
ganciclovir. Some patients will require more frequent follow-up.

Transplant Recipients: Transplant recipients should be counseled regarding the
high-frequency of impaired renal function in transplant recipients who received
ganciclovir solution in controlled clinical trials, particularly in patients receiving
concomitant administration of nephrotoxic agents such as cyclosporine and
amphotericin B. Although the specific mechanism of this toxicity, which in most cases
was reversible, has not been determined, the higher rate of renal impairment in
patlents recelvmg gancnclowr solution compared with those who received placebo in
the same trials may indicate that gancnclovur played a s:gnn‘lcant role.
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Laboratory Testing: ’Due to the ffequehcy Of' neutropenia, anemia and
thrombocytopenia in patents receiving ganciclovir (see ADVERSE REACTIONS), it is
recommended that complete blood counts and platelet counts be performed
frequently, especially in patients in whom ganciclovir or other nucleoside analogues
have previously resulted in leukopenia, or in whom neutrophil counts are less than
1000 cells/mcL at the beginning of treatment. Increased serum creatinine levels have
been observed in trials evaluating ganciclovir. Patients should have serum creatinine
or creatinine clearance values moynito‘re‘d carefully to allow for dosage adjustments in
renally impaired patents (see DOSAGE AND ADMINISTRATION).

Drug Interactions: Didanosine: At an oral dose of 1000 mg of ganciclovir every 8
hours and didanosine, 200 mg every 12 hours, the steady-state didanosine AUC,.s,
increased 111 + 114% (range: 10% to 493%) when didanosine was administered
either 2 hours prior to or concurrent with administration of ganciclovir (n=12 patients,
23 observations). A decrease in steady-state ganciclovir AUC of 21 £ 17% (range:
-44% to 5%) was observed when didanosine was administered 2 hours prior to
administration of ganciclovir, but ganciclovir AUC was not affected by the presence of
didanosine when thé two drUgs were administered simultaneously (n=12). There were

no significant changes renal clearance for either drug.

When the standard intravenous ganciclovir induction dose (5 mg/kg infused over 1
hour every 12 hours) was coadministered with didanosine at a dose of 200 mg orally
every 12 hours, the steady-state didanosine AUC,.,, increased 70 + 40% (range: 3%
to 121%, n=11) and C.., increased 49 * 48% (range: -28% to 125%). In a separate
study, when the standard intravenous ganciclovir maintenance dose (5 mg/kg infused
over 1 hour every 24 hours) was coadministered with didanosine at a dose of 200 mg
orally every 12 hours, didanosine AUC,., increased 50 + 26% (range: 22% to 110%,
n=11) and C.., increased 36 + 36% (range: -27% to 94%) over the first didanosine

dosing interval. Didanosine plasma concentrations (AUC,,..4) were unchanged during

the dosing intervals when ganciclovir was not coadministered. Ganciclovir
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pharmacoklnetlcs were not affected by dldanosme In nelther study were there
sngmflcant changes in the renal clearance of elther drug

Zidovudine: At an oral dose of 1000 mg of ganciclovir every 8 hours, mean
steady-state ganciclovir AUC,, decreased 17 + 25% (range: -52%‘ to 23%) in the
presence of zidovudine, 100 mg every 4 hours (n=12). Steady-state zidovudine AUC,,
increased 19 + 27% (range: -11% to 74%) in the presence of ganciclovir.

Since both zidovudine and ganciclovir‘ have the potential to cause neutropenia and
anemia, some patients may not tolerate concomitant therapy with these drugs at full
dosage.

Probenecid: At an oral dose of 1000 mg of ganciclovir every 8 hours (n=10),
ganciclovir AUC,, increased 53 + 91% (range: -14% to 299%) in the presence of
probenecid, 500 mg every 6 hours. Renal clearance of ganciclovir decreased 22 *
20% (range: -54% to -4%), which is con3|stent with an interaction involving
’ competmon for renal tubular secretion. o ‘

Imipenem-cilastatin: Generalized seizures have been reported in patients who
received ganciclovir and imipenem-cilastatin. These drugs should not be used
concomitantly unless the potential benefits outweigh the risks.

Other Medications: It is possible that drugs that inhibit replication of rapidly dividing
cell populations such as bone marrow, spermatogonia and germinal layers of skin and
gastromtestlnal mucosa may have additive toxicity when administered “concomitantly
with gancnclov:r Therefore, drugs such as dapsone, pentamidine, flucytosine,
vincristine, vinblastine, adriamycin, amphotericin B, trimethoprim/sulfamethoxazole
combinations or other nucleoside analogues, should be considered for concomitant
use with ganciclovir only if the potential benefits are judged to outweigh the risks.

No formal drug interaction studies of ganciclovir and drugs commonly used in
transplant recipients have been conducted. Increases in serum creatinine were
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| observed |n patlents treated wnth gancmlovnr plus elther cyclosporme or amphotencm

” B drugs with known potentlal for nephrotoxncﬁy (see ADVERSE REACTIONS) na
retrospective analysis of 93 liver allograft recipients receiving ganciclovir (5 mg/kg
infused over 1 hour every 12 hours) and oral cyclosporine (at therapeutic doses),
there was no evidence of an effect on cyciosporine whole blood concentrations.

Carcinogenesis, Mutagenesist, Impairment of Fertility: Ganciclovir was
carcinogenic in the mouse at oral doses of 20 and 1000 mg/kg/day (approximately
0.1x and 1.4x, respectively, the mean drug exposure in humans following the
recommended intra'venous,dose of 5 mg/kg, based on area under the plasma
concentration curve [AUC] comparisons). At the dose of 1000 mg/kg/day there was a
significant increase in the incidence of tumors of the preputial gland in males,
forestomach (nonglandular mucosa) in males and females, and reproductive tissues
(ovaries, uterus, mammary gland, clitoral gland and vagina) and liver in females. At
the dose of 20 mg/kg/day, a slightly increased incidence of tumors was noted in the
preputial and harderian glands in males, forestomach in males and females, and liver
in females. No carcinogenic effect was observed in mice administered ganciclovir at 1
mg/kg/day (estimated as 0.01x the human dose based on AUC comparison). Except
for histiocytic sarcoma of the liver, ganciclovir-induced tumors were generally of
epithelial or vascular origin. Although the preputial and clitoral glands, forestornach
and harderian glands of mice do not have human counterparts, ganciclovir should be
considered a potential carcinogen in humans.

Ganciclovir increased mutations in mouse lymphoma cells and DNA damage in

human lymphocytes in vitro at concentrations between 50 to 500 and 250 to 2000

meg/mL, respectively. In the mouse micronucleus assay, ganciclovir was clastogenic
at doses of 150 and 500 mg/kg (IV) (2.8 to 10x human exposure based on AUC) but
not 50 mg/kg (exposure approximately comparable to the human based on AUC).
Ganciclovir was not mutagenic in the Ames Salmonella assay at concentrations of 500
to 5000 mcg/mL.
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Ganciclovir caused decreased matmg behavnor decreased fertility, and an increased
incidence of embryolethahty in female mice followmg intravenous doses of 90
mg/kg/day (approximately 1.7x the mean drug exposure in humans following the dose
of 5 mg/kg, based on AUC comparisons). Ganciclovir caused decreased fertility in
male mice and hypospermatogenesis in mice and dogs following daily oral or
intravenous administration of doses ranging from 0.2 to 10 mg/kg. Systemic drug
exposure (AUC) at the lowest dose showing toxicity in each species ranged from 0.03
to 0.1x the AUC of the recommended human intravenous dose.

Pregnancy: Teratogenic Effects; Pregnancy Category Ct: Ganciclovir has been
shown to be embryotoxic in rabbits and mice following intravenous adminjstration and
teratogenic in rabbits. Fetal resorptions were present in at least 85% of rabbits and
mice administered 60 mg/kg/day and 108 mg/kg/day (2x the human exposure based
on AUC comparisons), respectively. Effects observed in rabbits included: fetal growth
retardation, embryolethality, teratogenicity and/or maternal toxicity. Teratogenic
changes included cleft palate, anophthalm|a/m|crophthalm|a aplastic organs (kidney
and pancreas) hydrocephaly ‘and brachygnathna 'In mice, effects observed were
maternal/fetal toxicity and embryolethality.

Daily intravenous doses of 90 mg/kg administered to female mice prior to mating,
during gestation, and during lactaticn caused hypoplasia of the testes and seminal
vesicles in the month-old male offspring, as well as pathologic changes in the
nonglandular region of the stomach (see Carcinogenesis, Mutagenesis, Impairment of
Fertility). The drug exposure in mice as estimated by the AUC was approximately 1.7x
the human AUC.

Ganciclovir may be teratogenic or embryotoxic at dose levels recommended for
human use. There are no adequate and weil-controlled studies in pregnant women.
Ganciclovir should be used during pregnancy only if the potential benefits justify the
potential risk to the fetus.
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tFootnote: All dose comparisons presented in the Carcinogenesis, Mutagenesis,
Impairment of Fertility, and Pregnancy subsections are based on the human AUC
following administration of a single 5 mg/kg intravenous infusion of ganciclovir as
used during the maintenance phase of treatment. Compared with the single 5 mg/kg
intravenous infusion, human exposure is doubled during the intravenous induction
phase (5 mg/kg bid) and approximately halved during maintenance treatment with
ganciclovir capsules (1000 mg tid). The cross-species dose comparisons should be
divided by 2 for intravenous induction treatment with ganciclovir IV and multiplied by 2
for ganciclovir capsules.

Nursing Mothers: 1t is not known whether ganciclovir is excreted in human milk.

However, many drugs are excreted in human milk and, because carcinogenic and
teratogenic effects occurred in animals treated with ganciclovir, the possibility of
serious adverse reactions from ganciclovir in nursing infants is considered likely (see
Pregnancy: Teratogenic Effects; Pregnancy Category C). Mothers should be
instructed to dlscontmue nursmg if they are recewmg gancuclovur The minimum
interval before nursmg can safely be resumed after the last dose of ganciclovir is
unknown.

Pediatric Use: SAFETY AND EFFICACY OF GANCICLOVIR IN PEDIATRIC

PATIENTS HAVE NOT BEEN ESTABLISHED. THE USE OF GANCICLOVIR 'NTHE .
PEDIATRIC POPULATION WARRANTS EXTREME CAUTION DUE TO THE
PROBABILITY OF LONG-TERM CARCINOGENICITY AND REPRODUCTIVE

TOXICITY. ADMINISTRATION TO PEDIATRIC PATIENTS SHOULD BE
UNDERTAKEN ONLY AFTER CAREFUL EVALUATION AND ONLY IF THE

POTENTIAL BENEFITS OF TREATMENT OUTWEIGH THERISKS. =~

The spectrum of adverse events reported in 120 immunocompromised pediatric
clinical trial participants with serious CMV infections receiving ganciclovir solution
were similar to those reported in adults. Granulocytopenia (17%) and
thrombocytopenia (10%) were the most common adverse events reported.
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Sixteen pediatric patients (8 months to 15 years of age) with life- or sight-threatening
CMV infections were evaluated in an open-label, ganciclovir solution,
pharmacokinetics study. Adverse events reported for more than one pediatric patient
were as follows: hypokalemia (4/16, 25%), abnormal kidney function (3/16, 19%),
sepsis (3/16, 19%), thrombocytopenia (3/16, 19%), leukopenia (2/16, 13%),
coagulation disorder (2/16, 13%), hypertension (2/16, 13%), pneumonia (2/16, 13%)
and immune system disorder (2/16, 13%).

There has been very limited clinical experience using ganciclovir for the treatment of
CMV retinitis in patients under the age of 12 years. Two pediatric patients (ages 9 and
5 years) showed improvement or stabilization of retinitis for 23 and 9 months,
respectively. These pediatric patients received induction treatment with 2.5 mg/kg tid
followed by maintenance therapy with 6 to 6.5 mg/kg once per day, 5 to 7 days per
week. When retinitis progressed during once-daily maintenance therapy, both
pediatric patients were treated with the 5 mg/kg bid regimen. Two other pediatric
pa’uents (ages 2 5 and 4 years) who recelved sumllar induction reglmens showed only
pamal or no response to treatment. Another pedlatnc patlent a 6-year- -old with T-cell
dysfunction, showed stabilization of retinitis for 3 months while receiving continuous
infusions of ganciclovir at doses of 2 to 5 mg/kg/24 hours. Continuous infusion
treatment was discontinued due to granulocytopenia.

Eleven of the 72 patients in the placebo-controlled trial in bone marrow transplant
recipients were pediatric patients, ranging in age from 3 to 10 years (5 treated with
ganciclovir and 6 with placebo). Five of the pediatric patients treated with ganciclovir
received 5 mg/kg intravenously bid for up to 7 days; 4 patients went on to receive 5
mg/kg qd up to day 100 posttransplant. Results were similar to those observed in adult
transplant recipients treated with ganciclovir. Two of the 6 placebo-treated pediatric
patients developed CMV pneumonia vs none of the 5 patients treated with ganciclovir.
The spectrum of adverse events in the pediatric group was similar to that observed in
the adult patients.
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‘Geriatric Use: The pharmacokinetic profiles of ganciclovir in elderly patients have not
been established. Since elderly individuals frequently have a reduced glomerular
filtration rate, particular attention should be paid to assessing renal function before
and during administration of ganciclovir (see DOSAGE AND ADMINISTRATION).

Clinical studies of ganciclovir did not include sufficient numbers of subjects aged 65
and over to determine whether they respond differently from younger subjects. In
general, dose selection for an elderly patient should be cautious, reflecting the greater
frequency of decreased hepatic, renal, or cardiac function and of concomitant disease
or other drug therapy. Ganciclovir is known to be substantially excreted by the kidney,
and the risk of toxic reactions to this drug may be greater in patients with impaired
renal function. Because elderly patients are more likely to have decreased renal
function, care should be taken in dose selection. In addition, renal function should be
monitored and dosage adjustments should be made accordingly. (See
PRECAUTIONS: General: Renal Impairment  and DOSAGE AND

; ADMINISTRATION).

Use in Patients With Renal Impairment: Ganciclovir and should be used with

caution in patients with impaired renal function because the half-life and

plasma/serum concentrations of ganciclovir will be increased due to reduced renal

clearance (see DOSAGE AND ADMINISTRATION and ADVERSE REACTIONS:
Renal Toxicity).

Hemodialysis has been shown to reduce plasma levels of ganciclovir by
approximately 50%.

ADVERSE REACTIONS S
Adverse events that occurred during clinical trials of ganciclovir solution are

summarized below, according to the participating study subject population.

Subjects with AIDS: Three controlled, randomized, phase 3 trials comparing

A ganciclovir and ganciclovir capsules for maintenance treatment of CMV retinitis have
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been completed. During these trials, ganciclovir or ganciclovir capsules were
prematurely discontinued in 9% of subjects because of adverse events. Laboratory
data and adverse events reported during the conduct of these controlled trials are

summarized below.

Laboratory Data:

Selected Laboratory Abnormalities in Trials for

Treatment of CMV Retinitis

CMV Retinitis Treatment*
Treatment Ganciclovir Ganciclovir IV$
Capsulest 5 mg/kg/day
3000 mag/day

Subjects, number 320 175
Neutropenia: .

<500 ANC/mcL 18% 25%

500 - <749 17% 14%

750 - <1000 19% _26%
Anemia:

Hemoglobin:

<6.5 g/dL 2% 5%

6.5-<8.0 10% 16%

8.0 -<9.5 25% 26%
Maximum Serum Creatinine:

>2.5 mg/dL 1o 29,

> - (- o

21.5-<2.5 199 (4%

*Pooled data from Treatment Studies, ICM 1653, Study ICM 1774 and Study AVl ~

034

tMean time on therapy = 91 days, including allowed reinduction treatment periods
tMean time on therapy = 103 days, including allowed reinduction treatment

periods

(See discussion of clinical trials under INDICATIONS AND USAGE.)

Adverse Events: The following table shows selected adverse events reported in 5%
or more of the subjects in three controlled clinical trials during treatment with either
ganciclovir solution 5 mg/kg/day) or ganciclovir capsules (3000 mg/day).

Selected Adverse Events Reported in > 5% of Subjects
in Three Randomized Phase 3 Studies Comparing Ganciclovir Capsules to
Ganciclovir Solution for Maintenance Treatment of CMV Retinitis
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Maintenance Treatment
Studies }
Body System Adverse Event Capsules v
. (n=326) (n=179)
Body as a Whole Fever 38% 48%
Infection 9% 13%
Chills 7% 10%
Sepsis 4% 15%
Digestive System Diarrhea 41% 44%
Anorexia 15% 14%
Vomiting 13% 13%
Hemic and Lymphatic Leukopenia 29% 41%
System Anemia 19% 25%
Thrombocytopenia 6% 6%
Nervous System Neuropathy 8% 9%
Other Sweating 11% 12%
Pruritus 6% 5%
Catheter Related* Total Catheter Events
Catheter Infection 6% 22%
Catheter Sepsis 4% 9%
1% 8%
* Some of these events also appear under other body systems

The following events were frequently observed in clinical trials but occurred with equal
or greater frequency in placebo-treated subjects: abdominal pain, nausea, flatulence.,

pneumonia, paresthesia, rash.

Retinal Detachment: Retinal detachment has been observed in subjects with CMV
retinitis both before and after initiation of therapy with ganciclovir. Its relationship to
therapy with ganciclovir is unknown. Retinal detachment occurred in 11% of patients
treated with ganciclovir solution and in 8% of patients treated with ganciclovir
capsules. Patients with CMV retinitis should have frequent ophthalmologic evaluations
to monitor the status of their retinitis and to detect any other retinal pathology.
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Transplant Recrprents There have been three controlled cltmcal tnals of ganciclovir
solution for the prevention of CMV disease in transplant reC|p|ents Laboratory data
and adverse events reported during these trials are summarized below.

Laboratory Data: The following table shows the frequency of granulocytopenia
(neutropenia) and thrombocytopenia observed:

Controlled Trials - Transplant Recipients =

Ganciclovir
Heart Allograft* Bone Marrow Allograft
Ganciclovir Placebo Ganciclovir Control
(n=76) (n=73) (n=57) (n=55)
Neutropenia
Minimum ANC
<500/mcL 4% 3% 12% 6%
Minimum ANC
500 - 1000/mcL 3% 8% 29% 17%
TOTAL ANC
<1000/mcL 7% 11% 41% 23%
Thrombocytopenia
Platelet count
<25,000/mcL 3% 1% 32% 28%
Platelet count
25.000 - 50.000/mcL 5% 3% . 25% 37%
TOTAL Platelet
<50.000/mcL 8% 4% 57% 65%

* Study ICM 1496. Mean duration of treatment = 28 days
t Study ICM 1570 and ICM 1689. Mean duration of treatment = 82 days
(See discussion of clinical trials under INDICATIONS AND USAGE)

The following table shows the frequency of elevated serum creatinine values in these

controlled clinical trials:

Controlled Trials — Transplant Recipients

Ganciclovir

Heart Allograft
[CM 14

96

Bone Marrow
Allograft
ICM 1570

Bone Marrow
Allograft

Maximum

ICM1 ?89
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Serum
Creatinine
Levels

Ganciclovir
(n=76)

Placebo
(n=73)

Ganciclovir
(n=20)

Control
(n=20)

Ganciclovir
{n=37)

Placebo
{n=35)

=22.5mg/dL

Serum
Creatinine

18% 4% 20% 0% 0% 0%

Serum
Creatinine

21.5 - <2.5 mg/dL 58% 69% 50% 35% 43% 44%

In 3 out of 4 trials, patients receiving either ganciclovir solution or ganciciovir capsules
had elevated serum creatinine levels when compared to those receiving placebo.
Most patients in these studies also received cyclosporine. The mechanism of
impairment of renal function is not known. However, careful monitoring of renal
function during therapy with ganciclovir solution or ganciclovir capsules is essential,
especially for those patients

receiving concomitant agents that may cause

nephrotoxicity.

- General: Other adverse events that were thought to be "probably" or "possibly" related

to ganciclovir solution or ganciclovir capsules in controlled clinical studies in either
subjects with AIDS or transplant recipients are listed below. These events all occurred
in at least 3 subjects.

Body as a Whole: abdomen enlarged, asthenia, chest pain, edema, headache,
injection site inflammation, malaise, pain

Digestive System: abnormal liver function test, aphthous stomatitis, constipation,
dyspepsia, eructation

Hemic and Lymphatic System: pancytopenia

Respiratory System: cough increased, dyspnea

Nervous System: abnormal dreams, anxiety, confusion, depression, dizziness, dry

mouth, insomnia, seizures, somnolence, thinking abnormal, tremor
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Skin and Appendages: alopecia, dry skin

Special Senses: abnormal vision, taste perversion, tinnitus, vitreous disorder

Metabolic and Nutritional Disorders: creatinine increased, SGOT increased, SGPT
increased, weight loss

Cardiovascular System: hypertension, phlebitis, vasodilatation

Urogenital System: creatinine clearance decreased, kidney failure, kidney function
abnormal, urinary frequency

Musculoskeletal System: arthralgia, leg cramps, myalgia, myasthenia

,The followmg adverse events reported in pa’nents recelvmg gancuclovur may be

potentially fatal: gastromtestma! perforatxon multlple organ failure, pancreatms and
sepsis.

Adverse Events Reported During Postmarketing Experience With Ganciclovir:
The following events have been identified during postapproval use of the drug.
Because they are reported voluntarily from a population of unknown size, estimates of
frequency cannot be made. These events have been chosen for inclusion due to
either the seriousness, frequency of reporting, the apparent causal connection or a
combination of these factors:

acidosis, allergic reaction, anaphylactic reaction, arthritis, bronchospasm, cardiac
arrest, cardiac conduction abnormality, cataracts, cholelithiasis, cholestasis,
congenital anomaly, dry eyes, dysesthesia, dysphasia, elevated triglyceride levels,
encephalopathy, exfoliative dermatitis, extrapyramidal reaction, facial palsy,
halIuCinations hemoly‘nc anemia, hemolytic uremic syndrome, hepatic failure,

'hepatltls hypercalcemla hyponatremla inappropriate serum ADH, infertility, intestinal
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; ulceration, intracranial hypertension; irritability, loss of memory, loss of sense of smell,
myelopathy, oculomotor‘ nerVe paralysis,- peripheral ischemia, pulmonary fibrosis,
renal tubular disorder, rhabdomyolysis, Stevens-Johnson syndrome, stroke, testicular
hypotrophy, Torsades de Pointes, vasculitis, ventricular tachycardia

OVERDOSAGE _
Overdosage with ganciclovir has been reported in 17 patients (13 adults and 4

children under 2 years of age). Five patients experienced no adverse events following
overdosage at the following doses: 7 doses of 11 mg/kg over a 3-day period (adult),
single dose of 3500 mg (adult), single dose of 500 mg (72.5 mg/kg) followed by 48
hours of peritoneal dialysis (4-month-old), single dose of approximately 60 mg/kg
followed by exchange transfusion (18-month-old), 2 doses of 500 mg instead of 31 mg
(21-month-old). |

Ireversible | pancytopenia developed in 1 adult with AIDS and CMV colms after

recelvmg 3000 mg of ganc:clowr solution on each of 2 consecutive days. He

" experienced worsemng al symptoms ‘and acute renal failure ‘that reqmred short-term

dialysis. Pancytopenia developed and persisted until his death from a malignancy
several months later. Other adverse events reported following overdosage included:
persistent bone marrow suppression (1 adult with neutropenia and thrombocytopenia
after a single dose of 6000 mg), reversible neutropenia or granulocytopenia (4 adults,
overdoses ranging from 8 mg/kg daily for 4 days to a single dose of 25 mg/kg),
hepatitis (1 adult receiving 10 mg/kg daily, and one 2 kg infant after a single 40 mg
dose), renal toxicity (1 adult with transient worsening of hematuria after a single 500
mg dose, and 1 adult with elevated creatinine (5:2 mg/dL) after a single 5000 to 7000
mg dose), and seizure (1 adult with known seizure disorder after 3 days of 9 mg/kg). In
addition, 1 adult received 0.4 mL (instead of 0.1 mL) ganciclovir solution by intravitreal
injection, and experienced temporary loss of vision and central retinal artery occlusion
secondary to increased intraocular pressure related to the injected fluid volume.
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Since ganciclovir is dlalyzable dialysis may be useful in reducing serum
concentrations. Adequate hydration should be mamtamed The use of hematopoietic
growth factors should be considered.

DOSAGE AND ADMINISTRATION ;
CAUTION — DO NOT ADMINISTER GANCICLOVIR SOLUTION BY RAPID OR

BOLUS INTRAVENOUS INJECTION. THE TOXICITY OF GANCICLOVIR MAY BE

INCREASED AS A RESULT OF EXCESSIVE PLASMA LEVELS. |

CAUTION - INTRAMUSCULAR OR SUBCUTANEOUS INJECTION OF
GANCICLOVIR SOLUTION MAY RESULT IN SEVERE TISSUE IRRITATION DUE TO
HIGH pH (11). '

Dosage: THE RECOMMENDED DOSE FOR GANCICLOVIR SOLUTION SHOULD .
NOT BE EXCEEDED. THE RECOMMENDED INFUSION RATE FOR GANCICLOVIR L

SOLUTION SHOULD NOT BE EXCEEDED

For Treatment of CMV Retinitis in Patients With Normal Renal Function:

1. Induction Treatment '

The recommended initial dosage for patients with normal renal function is 5 mg/kg
(given intravenously at a constant rate over 1 hour) every 12 hours for 14 to 21 days.

2. Maintenance Treatment
Following induction treatment, the recommended maintenance dosage of ganciclovir
solution is 5 mg/kg given as a constant-rate intravenous infusion over 1 hour once

daily, 7 days per week or 6 mg/kg once daily, 5 days per week.

For patients who experience progression of CMV retinitis while receiving maintenance
treatment with ganciclovir, reinduction treatment is recommended.

For the Prevention of CMV Disease in Transplant Recipients With Normal Renal
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" For patients with impairment of renal function,

- }Functlon The recommended mmal dosage of gancnclovnr solutton for patlents w1th

normal renal functlon is 5 mg/kg (glven intfravenously at a constant rate over 1 hour)
every 12 hours for 7 to 14 days, followed by 5 mg/kg once daily, 7 days per week or 6
mg/kg once daily, 5 days per week.

The duration of treatment with ganciclovir solution in transplant recipients is
dependent upon the duration and degree of immunosuppression. In controlled clinical
trials in bone marrow allograft recipients, treatment with ganciclovir was continued
until day 100 to 120 posttransplantation. CMV disease occurred in_several patients
who discontinued treatment with ganciclovir solution prematurely. In heart allograft
recipients, the onset of newly diagnosed CMV disease occurred after treatment with
ganciclovir was stopped at day 28 posttransplant, suggesting that continued dosing
may be necessary to prevent late occurrence of CMV disease in this patient
population. (See INDICATIONS AND USAGE section for a more detailed discussion.)

Renal Impairment: o
refer to the table below for
recommended doses of ganciclovir solution and adjust the dosing interval as
indicated:

Creatinine Ganciclovir Dosing Ganciclovir Dosing
Clearance* Induction Interval Maintenance Interval
(mL/min) Dose (ma/ka) (hours) Dose (ma/kq) (hours)
270 5.5 12 5.0 24
50-69 2.5 12 2.5 24
25-49 2.5 24 1.25 24
10-24 1.25 24 0.625 24
<10 1.25 3 times per 0.625 3 times per
week following ' week following
hemodialysis hemodialysis

*Creatinine clearance can be related to serum creatinine by the formulas given below.

Dosing for patients undergoing hemodialysis should not exceed 1.25 mg/kg 3 times
o~ Per week, fovl‘l‘ow:in’g ‘each hemodialysis session. Ganciclovir should be given shortly
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£ after completion of the hemodialysis session, since hemodialysis has been shown to
\ reduce plasma levels by approximately 50%.

*Creatinine clearance can be related to serum creatinine by the following formulas:

Creatinine clearance for males = (140 - age [yrs]) (body wt [ka])

(72) (serum creatinine [mg/dL])
Creatinine clearance for females = 0.85 x male value

Patient Monitoring: Due to the frequency of granulocytopenia, anemia and
thrombocytopenia in patients receiving ganciclovir (see ADVERSE REACTIONS), it is
recommended that complete blood counts and platelet c"ounts be performed
frequently, especially in patients in whom ganciclovir or other nucleoside analogues
have previously resulted in cytopenia, or in whom neutrophil counts are less than

Y1000 cells/mcL at the beginning of treatment. Patients should have serum creatinine
or creatinine clearanybe values followed carefully to allow for dosage adjustments in
renally impaired patients (see DOSAGE AND ADMINISTRATION).

Reduction of Dose: Dosage reductions in renally impaired patients are required for
ganciclovir (see Renal Impairment). Dosage reductions should also be considered for
those with neutropenia, anemia and/or thrombocytopenia (see ADVERSE
REACTIONS). Ganciclovir should not be administered in patients with severe
neutropenia (ANC less than 500/mcL) or severe thrombocytopenia (platelets less than
25,000/mclL).

Method of Preparation of Ganciclovir Solution: Each 10 mL clear glass vial contains
ganciclovir sodium equivalent to 500 mg of ganciclovir and 46 mg of sodium. The

contents of the vial should be prepared for administration in the following manner:

Infusion Solution:
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Based on patient weight, the appropriate volume of the solution (ganciclovir
concentration 50 mg/mL) should be removed from the vial and added to an acceptable
(see below) infusion fluid (typically 100 mL) for delivery over the course of 1 hour.
Infusion concentrations greater than 10 mg/mL are not recommended. The following
infusion fluids have been determined to be chemically and physically compatible with
ganciclovir solution: 0.9% Sodium Chloride, 5% Dextrose, Ringer's Injection and
Lactated Ringer's Injection, USP.

Ganciclovir, when further diluted with 0.9% sodium chloride injection, and stored
refrigerated at 5°C in polyvinyl chloride (PVC) bags, remains physically and
chemically stable for 14 days, L

However, it is recommended that the infusion solution of ganciclovir be used within 24
hours of dilution to reduce the risk of bacterial contamination. The infusion should be
refrigerated. Freezing is not recommended.

Handling and Disposal: Caution should be exercised in the handling and preparation
of solutions of ganciclovir. Solutions of ganciclovir are alkaline (pH 11). Avoid direct
contact with the skin or mucous membranes. If such contact occurs, wash thoroughly
with soap and water; rinse eyes thoroughly with plain water.

Because ganciclovir shares some of the properties of antitumor agents (ie,
carcinogenicity and mutagenicity), consideration should be given to handling and
disposal according to guidelines issued antineoplastic drugs. Several guidelines on

this subject have been published.®"

There is no general agreement that all of the procedures recommended in the
guidelines are necessary or appropriate.

HOW SUPPLIED
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- Ganciclovir Sodium Injection is supp‘li‘ed in 10 mL sterile vials, each containing
ganciclovir sodium equivalent to 500 mg of ganciclovir, 50 mg/mL in cartons of 10
(NDC 55390-024-10).

Store at room temperature 15° to 30°C (59° to 86°F). [See USP].
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