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Citizen Petition 

The undersigned submits this petition under section 505@(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 Injection, 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 
CytoveneO-IV, and the concentration of the proposed solution product is in accordance with the 
FDA approved labeling for CytoveneB-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 CytoveneB-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 

Ganciclovir 

Water for 
Injection, USP 

Amount per vial 

CytoveneB-IV Proposed Drug Product 

Equivalent of 500 mg Equivalent of 500 mg 
ganciclovir per vial as the ganciclovir per vial as the 
ganciclovir sodium salt ganciclovir sodium salt 

N/A 1onL 
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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 



Ganciclovir Sodium Injection 
Ben Venue Laboratpires, Inc. 

Page 3 

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. 

Supervisor Regulatory Affairs 
Ben Venue Laboratories, Inc. 
300 Northfield Road 
Bedford, OH 44146 
Phone: 440-20 l-3576 
Fax: 440-232-2772 



L Roche‘? 

.. CYTOVENE@-!‘+I 
(ganciciovir sodium for injection) 

-’ FOR INTRAVENOUS INFUSION ONLY 

CYKNENP 
(ganciclovir capsuiesj 

FOR ORAL ADMINISTRATION 

I i 

WARNING: THE CLINICAL TOXICITY OF CYTOVENE AND CYTOVENE-IV INCLUOES ! 
GRANULOCYTOPENIA. ANEMIA’ANd‘THROMBOCYTOPENlA. IN ANIMAL STUDIES I 
CANCICLOVIR WAS CARCINOGENIC. TERATOGENIC AN0 CAUSED ASZJJRMPTOtjENESIS. 
CTTOVENE*IV IS INOICATEO FOR USE ONLY IN THE TREATMENT OF CYTOMEGALOVIRtiS’l 

b 
CMVV) RmNlTlS IN IMMUNOCOMPROMISEO PATIENTS AND FOR THE PREVENTION OF CMV 
ISEASE IN TRANSPLANT PATlENTS AT RISK FOR CMV DISEASE. I 

CYTOVENE CAPSULES ARE INO~CATED UNLY FOR PREVENTION OF CMV DISEASE lN i 
PATIENTS WITH ADVANCED HIV INFECTION AT RISK FOR CMV OJSEASE. FOR MAlNTENANCE I 

1 TREATMENT OF CMV RETINITIS IN IMMUHOCOMPROMISED PATIENTS. AN0 FOR I 
PREVENTION OF CMV DISEASE IN SOLID ORGAN TRAl$PLANT RECll”ENTS (see I 
INDICATIONS AN0 USAGE\. 
BECAUSE CYTOVENE CAPSULES ARE ASSOCIATED WITH A RISK OF MORE RAP10 RATE OF I 
cfw RETUNTIS PROGRESSION. THEY SHOULD BE USED AS MAINTENANCE TREATMENT I 
ONLY IN THOSE PATIENTS FOR WHOM THIS RISK IS BALANCE0 BY THE BENEFIT I 
ASSOCIATED WITN AVOIDING DAILY INTRAVENOUS INFUSIONS. I 

OESCRIPTtON: Ganc~clovir IS a svmhetic guamne oerwawe acove aqamst cvromegatovws ICMV\ 
CYTOVENE-IV and CYTOVENE are the brand names ror gancrcronr sodwm for m,ect,on ano 
ganclclovlr capsees. r.?speCtlYeN. 
CYTOVENE-IV is awlanle as stenle Ivophllized oowoer m strengm of 5M) “q per vlal tar “travenous 
admmlstratlon only Eacn v!al ot CYTOVENE-IV con:a”s me eouivarent of 500 “g ganc~clowr as rhe 
sodmm Salt 146 “g sooiuml. Reconstitution wh 10 mL of Stenle Water lor In~ecoon. USP. yields a 
solution wth PH 11 and a ganc~mvrr copcentraoon of aoorox~matm 50 mg/mL. Further dd~f~on m 
an awroprlate mtravenous soluuon must be oertormeo oefore mlusmn csee OOSAGE AND 
ADMINISTRATION\. 
CVrOVENE is avauable as 250 mg and 500 mq caowes. Eacn c.aosu~e contams 250 mq or 500 mg 
gamclwtr. resoectwelv. an0 vactne mqrements cicstaime~~ose soo~um. maanewm srearate an0 
povtdone. Both hard gelatr” s;e,‘s cP”s,.st of qr~x.” :.:i:‘irm c:z>:ce. ye,,ow ,ron oxroe ano FOAC 
Blue No. 2. 

CYTOVENE Capsules: In trws comoarmq CYTOVENE-IV wh CYTOVENE caosuleS for C? 
mamtenance treatment 01 CMV nhndJs m oauents wnh AIDS. serfal unne antum ano other avwC@ 
cultures rsemen. OIOPSY meamma Blood and other9 showed mat a SIIISII Droponlon Of Daoer?s 
rememed cmtunaosm~ aunnq m=aMItWmce themy wdb no !#~ttstidly SgnmcMt OlfferenCS c 
CMV Qolatlon rates between treamwnt groups. 
A study of CYTOVENE capsules tl0OO mg q6h) for prevmmon of CMV &ease m mdkdu3s nr 
advanced HIV InfectIon 1lCt.4 16541 eVafuated antIVIral actrvitv as meassmt oy CMV lsOlailMI - 
cunure: mosr cultures were from urine. At baseline. 40% 11761436) and 44% t92f2101 of ganouw- 
and placebo reClovXts. reSP%tIvefY. had pOSItwe Cultures fwne or Moool. After 2 mOmllS c: 
treatment. 10% vs 44% of pMmonr vs placebo ~clplents had psmecueucs. 

h-al Resrstance: he cumm wormg aebnmon of CMV rwstance to ganc&rfir m in wtro assws 5 
ICe a3.0 ug/mL (12.0 uMI. CMV reststance to ganclclow has been oosewao m uxwduats wz 
AIDS and CMV rebmos vmo nave neYer received ganclclowr Merxy. Vinl reswce MS alS0 o& 
observed m patwu recewnq prolonged treatment for CMV rebnitls m CYTOVENFiV : ? 
controlled study of oral QanclEwir tar oreventlon of AIOS-asswated CMV die. 364 indluI0oa.s 
nad one or “ore whores penormeo after at least 90 davs of ganwdowtrulmen~ Of these. 113 ?z 
at least one oosmve cu!fure. The last awlable fsofate fmm eacn subfed as tested tar reoUCeC 
sensltwtv and 2 of 40 were found to be resIstant to gamxlovlr. These reswant isolates wer? 
aSS@Xted with subsauem treatment falfure for retmrbs. 

_ .-- 

The ~ossibdtV of wral resistance snould be cons!dered m patk?nts who sho!m rioor clinical resoome c’ 
expenence perststent wra8 excrewm durmg theraoy. The ormcwal meclumsm of resl%UXe :: 
ganc!clov!r tn CMV is the oecreaseo a01l1ty to form the actwe tnphosplg& rltolerv: rwstam woses 
have been oescnned that cantam mutatlOns m the UL97 gene or CMV that mmrors pnosphcwaUon 7 
gancldowr. Mutations m the w-at DNA polymeraSe have aw bw reported to confer vval reststamx 
to ganclclow. 

..-- - 
/ 

CLINICAL PHARMACOLOGY: pl)~nnaCpWneficS: 
BECAUSE THE MAJOR ELIMINATION PATHWAY FOR GANCICLOVIR IS RENAL. OOSAGE 
AEOUCTlONS ACCOROING TO CREANNINE CLEARANCE ARE REOUIREO FOR CYTOVENE-IV mk3 
SHOULD BE CONSIDERED FOR CYTOVENE CAPSULES. FOR DOSING INSTRUCTIONS IN PATtENTS 
W-H RENAL IMPURMENT. REFER TO DOSAGE AN0 AOMINISTRATlON. 
Absorption: The absoiote blOavallabllity of oraf gancrclovrr under fasting conditions *?I 
?ooroxt”ately 5% In-61 and tollowmg mod was 6% to 9% (n=32). When ganclcfovir nlr 
~iomm~sterea oraffy mm food at a total dally dosaqe of 3 p/day (5W mg q3h. 6 times dal$ and 1 oa3 rx 
IId). the steady-sta@ aosoronon as measured by area under the serum tDnttr!ttXIon Ys time CCT,‘. 
;UC1 over 24 hours and “axlmum serum concentrattons fC,..) were S1mdar followlno cc:‘ 
omens wm an AU& oi 15 9 t 4.2 [mean t SD) and 15.4 t 4.3 whr/mL ML) C, of 1.02 = 5 i1 

.*a 1.18 t 0.36 uglmL. resoecowry fn=l6) 

..f !he ena of a 1 -how ~nlrwnous mtwon ol 5 mwkq ganuclowr. to1 AUC rangeo between 22’ I 
! 2 ln=161 and 26 8 t 6.1 ug-nr!mLm=16) and C m mged between 6.27 tl.02 In.161 an0 9 0 : 1 
.~,m~fn=lGb L 
-:3d Effects: When CYTOVENE caosufes were qwen wth a meal contammg 602 calones and 46 5%. 
:at at a dosage ot 1000 “q eww 8 hours to 20 HIV-positwe sublects. the w-state AUC lnCredYC 
:‘J 22 f 22% frS.nQe: -6% lo 66%l and there was a StgmffCdnt prolongatnnt 01 time t0 De% Se--.: 
“oncentrabons f T,, :rom 1.8 : 0.8 lo 3.0 t 0.6 hours and a nigher C,tO.S5 f 0.25 vs 0.96 t 0 1. 
..c:“LI (n-20). 
Uirtnbuton: The stmdwIate vocume of distnbuuon of gawdowr atter i~us adml!IStraUM w*_ 
? 74 t 0.15 tiq (n=961. For CYTOVENE capsules. no comlat~on was c&saved between AUC L-2 
wpmcal wecqht (range: 55 Lo 128 kg): orat dosfng accordmg to weqM is rot wutred. Cerebmszrr 
‘luid concentraoons ootamed 0.25 to 5.67 hours oostdoe4 to 3 pabents Wno recelveo 2.5 mC*: 
ganczlowr mtravenousty p8h or o12h ranged from 0.31 to 0.68 f@mL npfaeimng 24% to 70% d -e 
respectwe plasma concentrations. Binding to plasm protems was 1% IO 2% Over QanClClOr’ 
concentrabons ot 0.5 and 51 ugmL 
Metabolism: Foliow1n9 oral administrabon of a single 1OCQ mg dose of ‘C-labeled QanClCfw’ 
?r; t 3% of the admmlstered dose was recovered ” the feCs and 5 t 1% was recovered lo tfw w-c 

‘=J). No metabolde accoumed for more than I % to 2X of the radwctwity recovereo lr: _’ -: 
3r feces. 
Elimination: When ad”“lsterea “travenouslv. qanclclowr exhibits linear pharmacoktnebcs over 7 i 
‘znge of 1 6 10 5 0 mgikg ana ‘wnen aamimsterea orally. II exmbits lhnear kIUMt!CS up to a to!al 32 
:3x of 4 g!day. Renal excre!!on or uncnanged drug by gfomewfar flnrahon ana xlwe ty3. :: 
:-wan IS me *am route 9f e~,minat,on of ganeclonr In patients wth normal renal funcuon S’ _ __“I 

2 5 ‘0% InA of Imlra’,erC”s.. acmw~ereo ~anc~cww was recovered unmetaooflzed in !prl a_--: 
1 .s:em!c ciearance o! ~~.tra~enousw aommwereo ganc!ctovir was 3.52 + 0.60 mL’min/kg I-=:: 
..xe renal clearance was 3 20 t 0.SO mlimlnlkq lnz471. accounung for 91 t ll?b of rhe %~:a- : 
: aarance 1w47) After orai aammwrarlon 01 ganclclowr. steaoy-state 15 Xnleved wlthln 24 ;: .I:. 
‘:wl clearance to~lovimo ora! aomlmstratlon was 3 : t I 2 mUmlNkg (n=221. Hall-life was 3 : z : 
-xs m&z31 lollowmo IV a~m~nwratlon ano 4 8 5 11 9 hours In=391 follOWmQ orai admmlstra: 5: 

50.79 3 2-5 mqrkg :2s*63 16: 1.4 
9 3.5 mq,kg ji t a l420l 

25 25-j “q/kg 20113 ‘07tST 
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iFEM AND EFFICACY OF CYTDVEWE-IV AND CYlOVF.NE HAVE NOT BEEN ESTABLISHED FOR 
INGENITAL OR NEONATAL CMV DISEASE: NOR FOR THE TREATMENT OF ESTABLISHED CMV 
SEASE OTHER THAN AETINITIS: NOR FOR USE IN NON-IMMUNOCOMPROMISEOINDIVIDlJALS. 
1E SAFETY AND EFFICACY OF CVTOVENE CAPSULES HAVE NOT BEEN ESTABLISHED FOR 
WTING ANY MANIFESTATION OF CMV DISEASE OTHER THAN MAINTENANCE TREATMENT OF 
dV RETINITIS. 

me diagnoses of CMV retimbs should be made by indirect oonmalmoscooyy. Other conaibons in the 
~erenrtal dlagnosls of CMV retindts mcIud6caoaldlasIs. toxoolasmos!s. hlstoolasmos1s. retinal 
ars and cotton wool snots. any of which may produce a reunal aopearance slmtlar to CMV. For this 
ason n IS essenbal that the dlagnosls 01 CMV be estabhshed bv an ophthalmologist famlhar wth 
e rebnal DreSentabOn 01 these condlbons. The diaqnosls 01 CMV rebnms mav oe SUDWRed bv 
lture of CMV from wne. blood. throat or other s!teS. but a negative CMV culture ooes nor rule out 
dV rebmbs. 

bdbs Wifh CYTOMNEJV: In a NmSDm:nOn-Nndomzed. smgle-center anaiysrsls 0141 pabents 
th AIDS and CMV rebmtis diagnosed by ophtbalmoloolc exammation between August 1983 and 
lti 196,8. treatment wdh CYTOWNE-IV so(oi~on resunea m a slqmficant delay m mean cmedian\ 
ne to hnt retmibs progresslon comoared to untreated conlrols (105 (71) days from d!aqnosts 
35 (29) days from diagnosis]. Patienk in thts senes receweo mducbon treatmem of CMOVENE-IV 

mQikg bid for 14 to 21 days followed bv maintenance treatmem wlh etther 5 rrc,kg once dally. 
days Per WeeK or 6 “q&g once dally. 5 days per week (see DOSAGE AND ADMINISTRATION). 

a controlled. randomized studv conducted between Faoruarv 1989 and December 1990.’ 
ImedIate treatment with CYTOVENE-IV was comparea to degaveo treatment m L2 oarrents wth 
DS and penpberal CMV retimti: 35 of 42 pabents t 13 m the Immeolate-treatment grouo and 22 in 
e delayed-treatment group) were mcludad in the anahw ol time to rebmbs orogression. Based on 
asked assessmenr of fundus ohotograpns. the mean 195’; Cl1 and mealan 195?; Cil :Imes to 
ogrewon 01 retmitis were 66 days (39. 941 and 50 davs 110 84! tesoectivelv. sn :re ~/nmeolate- 
!atment group compared to 19 days [ll, 271 and 13.5 da’is 1.8. 181 fespecbvelY. I” me OalaVad- 
atment group. 

itdim Comparinp CVTOVENE Capauks lo Ct7l?VFNE-IV: 

Pa@ul8lianCham~sri~lainShldissICM1653.ICM1774andAVl034 

I 

Median age (years) 

ICM165 CM1774 AVlc34 i 
(n=l21) -2251 sl=i591 

I 38 :7 :3 
Range 1 24621 I 22-56 23-52 I 

Sex 
Males i 116(96%1 2.22 19991 ‘18 193%) 1 

! Females 514%8 : .l’bl :O 16%) 
Asian j 3 (3%L ~ 5 :2%) : ‘4%) / 

Elhnicdy 
Black j 11 19%) / 3 ‘4%) / 3f2?0 i 
Caucastan I 98(810/o ‘86 183%1 j 140 (68%) 
Mher I 9(7%Y 25 Ill%\ / 815%) 

Median CD, Count I 9.5 I I 70 I 100 
Range ( ‘.= O-1411 0-w 1 O-320 t 
Mean (SD) 
Observation Time (days) 107.9 (4lO) 97.6 142.5) so.9 (47.0) 

‘M 1653: In this randomtzed. open-label. pa~llel group tnal. conducted between March 1991 and 
member 1992. pabents wth AIDS and new OlagnoSeo i!.!V retinas receweo a 3.heen mo~cbon 
wse 01 CYTOVENE-IV solubon. 5 mglkg Old for 14 davs io!iowea by 5 mgikg once daily lor 
addtbonal week? Following the Pl-day intravenous mduction course. patients wh Stable CMV 
tmdn were randomrzed to receive 20 weeks of mamtenance treatment wth ellher CYTOVENE-IV 
ilubon. 5 mgikg once dally. or CYTOVENE capsules. co- - L_Iv . ..a 6 mes oaiiy 13000 mo’aavj. The 
udy snowea that the mean (95% Cl1 and median !95% Cl! :,mes TO orogresslon or C!.!V.rebnitis. as 
sesseo by masked readmg of lundus ohotcqraphs. ‘::? 57 ~3.5 ‘44 701 3x 29 23:s ~‘28. 431 
specww for patlems on oral theraov comoarea :o 52 2:;s ,5S. i31 ano 49 dais 129. 6i! 
specwely. for pabents on IntfaVenouS therapy. ihe olnerence !95% tl] in ihe mean time to 
ogresson behveen the oral and Intravenous Uwaoles (oral I’II was -5 davs 1.22. !2!. Gee FIgwe 1 
rcomparison or tne propomon 01 pabents remalnmg tree or crcprewon over bme. 

L 

/c 
NI 
CL 
1 
re 
SC 
s1 

/CM 777J In this three-arm. ranoomlzed. ootn-laoel. cara::e! orouo tnai. conoucteo oeilveen tune 
ana AuguSt 1993. oabents wth AIDS 8ld staole CMV ?!‘ws foliowlnq IIO~ 1 NFIKS 10 4 

t months 01 rreatmenf With CYTOVENE-IV soluf~on were ?CS” :e. 
,wth CYTWENE-IV solutfon 5 mq,nq once oaw 2’1-Z‘.‘E’:: 

n 10 ee~ve mamre~ance :wtmenr 
_ :xsc.es. 500 ~0 5 : -3 omv or 

i CYTDVENE caowes. 1000 mg tid to1 20 weeks. ihe srbc:’ s:z,veo tnat me maan ,$j:: Cl1 and 
jmedlan 195% Cl1 times to Progression of CMV relinrtis. as assesses ov masked reaamq ot fundus 
I UhOtOgraDnS. were 54 davs 148. 601 and 42 days 131 511 xscx!IveIv. lor panents 09 ora! therapy 
compare0 !o 66 davs [56. 761 and 54 davs 141, 691 ‘esce::‘,e ‘; ‘:’ callems on ;m’j:en:zs tneraov. 

i - 
‘The dlnerence 195% Cl1 I” the mean lfme to orogresslon cer:,ern me oral ano mtra’ienous meraoles 

(oral IVi was -12 davs I-24. 01. See Figure 2 Iorcomuarlson 3‘ :x orooorbon ot oa:!en!s rema!nlnq 
:ree 01 oroqrewon over bme 

AVI 034 !n 1%~ randomrzed. ooen-law. par&l qrauo ;,:a: :.13”Ct% Detween JLX 1991 anc 
:Februaw 1893. patients with AIDS dno newly dnqnosec id!::, :I orevlowv vea!eo I 13’,1 CMV 
ire!!nlbs wno nao toleratea 10 to 21 Oays OT InauctIon !rearmex alrn CYTOVENE-IV 5 rg:kg twce 
!datlv. were randOmUsd 10 receive 20 weeks 01 ma!wenarce :;ealment wtn enner CYTOVENE 
capswas 550 mq 6 times aatlv or C‘rTOVENE-IV 2: .:.x 5 -‘: rg.oav: The mean ,95‘, CII wo 
median l95:‘a Cl! times IO orogression 01 CMV rer!nit~s. as ~wsseo bv maskeo reao~co 01 linous 

:photoqraons. were 51 davs (44. 5i! and 41 davs 131 451 -Bs:?c:Ivelv. for oalienrs on jra~ theraov 
compatea 10 62 davs 152. 721 and 60 davs 142 831. iesxw.2’. wr*atrents on lrrtraienoils meraov 
The ddference 155% Cll ,n rhe mean llme to oroqrewx _:..,__,, --.’ a=* w oral ano mtraiews meraoles 
!oral . lvi was -11 aavs (-24 11 See Flqure .i Ior comoa:ison c’ :,-e orooon~on oi 3a:ier:s remammq 

;‘ree 01 orogrewon overtime 

‘Comparison of other CMV retmlhs outcomes be!ween 0’3’ z-2 NW formulations w;s!ooment or 
wateral re:~ws nroqrewon ~nro Lore i .irc c?!~“x: :- :. :.;, XUlNl .‘,^ ? -f’ “2’!11,Ive 
j”OWO no ‘WfKeO Olnerences oei.ueen rreameni 5:;e;3 ^ .-:32 stuoes. Beaus? 5’ 211 even, 
rates among mse enooo~nts trese slwes are ~nce~co’:.e:f: :3 .::e out slowcam : ‘4rences m 
‘We enomn:~ 

Figure 1 L:.l 7653 

Figure2 - ICM 1774 

~“: 

Figure 3 - AVI 034 
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AYI 034: lime to Pmgrerrlon Of chlv a8unlN8 
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vontion of CMV Olseasa m Subjabia Wiib A/LX :- 

654: In a double-blind study CondUcted batween November 1992 and Juiy.lGS4. 725 Zbiects 
UDS. who were CMV serooosmve and/Or culture oosmve. were randomued 10 rtcelve 
IENE capsures. 1000 mg. every 6 hours. or placebo.’ The study population haa a meman age 
years (range: 21 to 69): were 99% male: were 62% Caucaean. 10% Hiwamc. 7% Afwdn- 
an and 1% &an: and half a meaian CO, count ot 21 irange: 0 to 100). The mean Obswvatlon 
ras 351 days (range: 5 to 621). As shown m the followmg table. Sl9ndicdoWy more PlaCSbO 
mts developed CMV disease. 
dencsolC~DDlraateat6.12andlIMa~AHerEnmllmsnt(I(l~lmYlirMl~ar~ 

IncidenceINumberStinat Risk) 1 
CMV Disease 

Ganciclovlr plaabo 

, 6 months I ax (3971 llK(lW 
26% WI 

I 
12 months 14% (2251 

; :g “O”,“S I 20% (271 39% (9) 
i 
I 

3. Pnventmn 01 CMV Uiseasc II) Transplant Reciorenh 
CyTOVEHE-IV: C‘???ENE-IV x!s wauated in three ranoomzed. controlled tnalS Of oreve’w Of 
XV disease in organ transolant recwnrs. 



I- d Furli/& Anlmat data tndiie th-at administration of Qanckk& catcaed iobibftion ti 
~parmatogaoasu and sabsaooant infaftili 

B 
These effects Were ravarsible al tower dorms and 

ihmwmtbk at hfgbar doses (see PRECAUTI NS: Carcincg&?es!s. Ms!a and Impaifm& at 
l3rtibW. Althoogh data in humaos fuw not been obtamed regardmg thii effect, it b mrmdarad 
probable dxat ganclctovfr at tha recommended doses causes temporary or Qet’matIaM mhlbition ot 
sDsmpmOaaor Animal data alw mdkate Qwt suppression 01 Srtilii in femafas may oory. 
Tbntogenesis: Slcause of the motaganic and teratogenic potential of ganciclovfr. women of 
childbarinp potential should be advised to use effective contracepbon during treatment. Similarly. 
mao should bs advisad to pracbca barrier contraception during and for at least 90 days follomng 
lmlmem mh CYTOVXNE-IV or CYTWENE (see Prsghancj; Category C). -.. 
PRECAtJlIOYS: Genant In clinical studies with CYTOVENE-IV. the maximum smgfe dose 
admlnistered was 6 m&o bv intravenous Infusion over 1 hour. Lamer doses have resulted in 
ln&m&om It ii Iif&+ Mat more rapld infusions would also iesult in InCNaSed tox!ctty 

El. Adminfsbadon of CYTOVENE-IV solution should be accompamed bv adeouate 

m solottom oi OIIOVWE-N have a high QH (QH 11). Despite further ddution m 
htnvaous fluids. phlabi& andlor pain m occor at me sde of intravanoos intusion. Care must be 
f&an to Rlturs solutions contaming CYTC d NE-IV onlV mto vems wdh adeooate blood flow to oermd 
m$4d Qlutm and distrtbudon (see DOSAGE AND ADMINISTRATION). 

F5F 
r 6 axcmtt4 by thd Iddnsys. normal clearance deoends on adequate renal functiOn. 

FUNCTlON IS IMPAIRED. DOSAGE AOJUSTMENTS ARE RECUlAED FOR CYIUVENE-IV 
AND SHOULDBE CONStOEAEC FOR 0lOVENE CAPSULES. Such adjustments should be based on 
-red of e&mtad ctnatinlne danncaLaloas &se DOSAGE AND ADMINISTRATIONI. 
f&nrafllo Dr PaUa~AJt patbhts sftotdd.be i&mad mat me major toxlcdtes of ganclclonr are 
gMulocvlppen!+ (na$mp$a).~mamia and thmmbocytopema and that dose modificabons may De 
nhluuad. mcfudm~ dlscontmuabon. Tha impoMnW of close mondorinp of blood counts whde on 
theraW should be empfusiid. Pat&f& should be informed that ganclclotir has been iirsoclated 
with elwabons in sarum uaatfnfna. 
Paltats should be hWucted to take CYTOVENE capsules with food to maxim& bi~fability. 
Pathk should be advised mat movlr has caused decreased sperm ptiocdoo in ammals and 
may cao+e udartflby in humam Woman of childbaz$mg potential should be advised that ganctionr 
uses bath ddacts in animala and should not be usad during pregnancy. Wo.msn of chddbearmg 

t!tE%E 
shoutd bs adV&d to usa aifadiw contaceptfon doriop treatmant ti IXOVENE-IV or 

Sbnlluly. man should ba &Isa&to practtcs barrier contracaption durfng and for at l&it 
90 davs tollo*nm b’eatmaot with CYlWENE-IV or CYTOVENE. 
Pat&k. should be advised that Qanciclovir caoses tumors in animals. Although mere is no 
irhmbon fmtn hutnan studis wwtckwlr should be consldersd a ooteobal carcmooen. 
AS HIV+ Patienfs: These patients may be receiving zidovudine (detrovie?. Pati&ts should be 
coonsekd that tmabneol wdh botjt ganmcfovir and zfdovudine slmultan~usly may not De tolerated 
by sonw.pa+nts anti mFj! result m sswm Qranulocytopenla (neutropema). Pabents with AIDS may 
ba ranvlng dldanosme Ide+). PaUaats shoold be counseled that concomttant treatment ti born 
ganciclowr and diiina can caosadidanosme serum cOnCenfrations to De signlficandy increased. 
HIV+ Patients With CMV Ret&is: Gancldovir is not a cure for CMV retinitis. and Immunocomprc- 
misad pattents may continue to wpcrience progressjon of retinitis during or following treatment 
Patfaots snould be advised to have ophmalmologlc follow-up examinations at a mmlmum of every 4 
to 6 weeks while being traatad with CYTOVENE.IV or CYTOVENE. Some pabents WIII reqwre more 
1Ngwnl fOllsr-uD. 
Transplant Recioienfs: Transolant &iplents should be counseled regarding the htgh freouency of 
impaued renu function in transplant rsciptents who recetved CYTOVENE-IV solution m controlled 
clinical WB. mrbcolarty in pahints facmving mncomdant adminlstratlon of neohrotox!c agents sutn 
as cycloswnne and amphotencm 6. Afthougn the soecmc mechantsm of this toxicttv. wmcn m most 
cases was reversible. has not been determmed. the hfgher rate of renar lmpalrment 10 oalrenrs 
receinng CYTOVENE-IV solution compared with those wno reCe!Ved placeoo !n the same trials rnxi 
tndiite that CYIOVENE~IV playe-3 a slgndicant role. 

I labontorv res?lnQ: OUa to Me fmooancy of neutmpema. anemia and mrombocytopema !n PahemS 
reCHvlng CYTOVENE-IV and CYTOVENE (see AOVERSE EVENTS). it is recommended that complete 

; blood COuntS and platelet counts be performed frequently. especially I” patients !n whom ganctclovu 
t or other nuclaoslde analogues have prewousty resuiied m leukooenia. or m whom neutrovml counts 

are fess Ihan too0 Cells&L at the th?Qmntn 
observea m trials evaluatmg 00th CYT 8 

01 treatment. Increased serum creahnine levels have been 
VENE-IV ano CYTOVENE. Patients ShOUId have serum 

Cfwbnlne Or CreXtnine ClesNnCe values mOnItOred Carefullv 10 allow for dosage adbustmena tn renaIN 
impured oauents (see DOSAGE AND ADMINISTRATION). 

1 ON# Infsnciionr: Oidanosme: At an oral dose of 1000 mg of CYTOVENE every 6 hours and 
didanosme. 200 mQ every 12 hours. Me steady-state didanosme AU& Increased 111 f 114% 
(range: 10’5 to 493%) when aldanosme was admmstered either 2 hours onor to or concurrent WrIh 
admimstfanon of CYlOVENE fn=lZ patients. 23 obssrvatlonsl. A decrease m steady-state ganc~c!ov~r 
AUC of 21 t 17% (range: -44% to 5%) was Observed when didanosme was aamm~sterea 2 hours 
pnor to aommtstration of CYTOVENE. but ganclclowr AUC was not affected by the oresence of 

’ 
didanosme vmen the two drugs were adml!IlStered simultaneously (n=lZ). There were no slgmficant 
chanqas m renal clearance for erther drug. 

: When the standard intravenous ganclclowr inductlon dose 15 mg/kg Infused over 1 hour every 
12 hours) was COadmlnlStereo With dldanoslne at a dose of 200 mg orally everv 12 hours the steaov- 
$tee;~;nosme AU&.,> increased 70 + 40% (range: 3% to 121% n=lll and C-,. ,ncreaseo 

. range: -26% to 125’:). In a separate sucv. when the stancam mlravenous ganciclo’;~r 
: maintenance oose I5 mglkg miusea over 1 hour every 24 hours) was coaamlnlsrerea wifn olaanosme 

at a dose Of 200 mg Orally evefv 12 hours. dldanosme AU&, Increased 50 t 2696 (range 22’: to 
110% n=:: x and C,,, increasea 36 t 36% (range. -27% to 94%) over me first maanosme oosmg 
uXeMI. ir~2anOSlne Plasma COncenIrallOnS IAUC,~.~,, were ““changea ourmq me oosmg mferia~s 
when gancuovlr Was not coaammlstered. Ganctclovlr pharmacokmetlcs were nor aftectea oy 
dldanosme. $0 neither study were mere slgnlficant changes I” the renal clearance of e!ther arug. 
Zidovudm: At an oral dose or 1000 mg of CMOVENE evefv 6 hours. mean steady-stats ganclclovtr 
AU& dec:eaSed 17 t 25?. irange: -5246 to 23961 in the presence 01 z~do~uo!n.e. 100 mo ever; 
4 hours 1n=l2). Steady-state zidovudlne AU& increased 19 t 27’~ {range: -1 lo’, to if*.] I” me 
presence of gancldouir. 
Since Dotn ~dovudlne and ganuclov!r have the potential to cause neutrooema ano anemla. some 
patients may not tolerate COncOmlum therapy With these drugs at full dosage. 
Probenecm At an oral dOSe of 1000 mg of CYTOVENE every 6 hours ln=lOl. ganc!clov!r AX-.? 
mcreasea 52 : 91% rranoe’ .IJ’- !o 299%) in the oresence of mobenectd. 500 mo rs,e*r 6 hours 
Renal cw:ive 01 mnc~clow :ec:easeo 22 t 20’, cranqe. .341b :o 4.c~ mm is :crs;sTem h,:- 
an meracuon wmng comoetltmn for renal tuDular secrenon 
im!penem-L-‘asrattr Genera~ueo semres nave been reooned I” oatlents wno receIvea ganclclovtr 2-0 
!mfoenem-c ‘aslatin. Tnese orugs snoud not De use0 concomltantlv unless me cotenflal 3e?c~~‘5 
auhvebqn ire nsns. 
Other h4eoicar1ons: It is POSSlo!e that drugs that tnniblt reoltcabon of rac!o!v olvuno cell ~oc~!aoons 
such as Wne marrow. soermaiogoma ana germmal layers of skm ano gastrolntestmal mucosa m! 

, have aOaitlYe IOXlClV Wnen aOmmstered concom~lanlly w~m ganc~c~owr Therelore. orugs sucn 

I 
as dapsone. oemamldlne. fwcyzosme. vmcrtstme. vmolastme. aarlamycm. amonoterxm 6. 



hlmadtOQ~rmS”ifamethotCuote comomattortS or other hucleostde ahaloques. should be cohstdered 
for ConcOmOdrd use wdh ganaaomr only lf the potanttal benefds a& wlged to outwatgh the risks. 
No formal drug interaction sfudte~ of CYTOVENE-IV or CYTOVENE and orugs commonh used in 
transplant reclp~snts have oeen cohaocted. lncfeases m serum creattmns wera onsenyd m 
PatfatttS treated with CWOVENE-IV plus emter CVE~OS~O~~~C or ampnotencin 8. drugs wdh known 
potantiti for nephrotoxtctty Isee ADVERSE E’JENTST. In a retrosp&ove analysts of 93 liver afiograft 
rar+pierdS recelvittg QanCtClOWr (5 mgRg otftmed over 1 hour every 12 hoursl and Oral eYCfO- 
sponne (at there~e~tlc doses. there was no evidence of an effect oh cyctospomte whole blood 
concehtmdohs. ,_ .: 

_ 
lbfno#enosis; M#bqrwsa~: Ganciclowr wff carcmogenic in the mothsa at oral doses 01’20 and 
1000 mgikglday fapproumatety 0.1x and t.lx. respecovafy. the mean drug e~osura m humans 
IOflOWbtg the recommenaed mtravenous dose ot 5 mgik. 
@XmmttOo ewe (AK1 comDansonsl. At me dose of 1 0% 

based on area ondor.tha plasma 
mgkg/day there was a stgndimnt 

incmass m the incidence of tttmom of the oremdfal gland kttwale~. toreStomach (nonglandular 
mWOSS) I” males and femafe~. and reorouucme tissues (wanes uterus. mammary gland. ditoral 
gland and @he) and Iii in femaks At ma dome of 20 mgArg/day. a slighdy mcma~ad tnctdence of 
UmOm Was noted in the proouoaf and hardenan glands in ma& fOreStOmach m m&s and femafes. 
and fffr in femaIeS. No carcmogemc~effect was onserved m mace adminmterod gancdovfr at 
1 mgArg/day (aStkMt.Sd as 0.01x the human dose based on AUC compamonl. ExceDt for hmttomtm 
sarcoma of the liver. ganuckmnnduced tumors were generatiy of epdhelial or vascular ongm. 
AJ~Q~Spr&baf and ddoral glands. torestomacn ano hardenan glands of mtca do not have 

, QahwYow should be cooSmeted a potenttar carcmogen m hunarts. 
@tckfovfr maeased motattOttS in mauSe fvmohoma cells and ONA damage m human lymphocytes 
in VAN at cowehtratl~~ oetwem 50 to 500 and 250 to 2000 GymL. respectmeN. In the mouse 
mlCI’OhUClew assay. gamclonr was clastogrmc al doses of 150 and 500 mg/kg (Iv) (2.6 to 10x 
hutttan exposure based on AtJCl but not 50 mglkg (exposure approxtmatelv comparable to the 
human based on AUC). Gancmiovtr was not mutagemc m tne Ames Salmonella assay at 
cohcentmt~ons of 5M to 5000 WmL 
/orpehtrteof or FerNNfF:: Ganctcfowr caused decreaSed mabhg behawor. decreased ierdldy and an 
InCreaSed mctdeoce of embtvofemadty m femate mace followmg mtnvenous oases of 00 mqikgjday 

ae 
ap 
U 

mXtmateiv 1 7x the mean orug exposure in humans followm9 the oose or 5 mqlkg. base0 oh 
compansonsf. Gahcrctowr causeo decreasea iertilm m male mace ano hyoOspermatogehes~s th 

micB and dogs folfowmQ oady Oral or mtravenous admmlstratlon of dOSeS rangmg from 0.2 to 

10m% from 0. 
SyStemlC dNQ emsum (AIJCI at the lowest dose snowtng toxtcdv tn each spectes ranged 
to 0.1x the AUC of the racommendeo human mtravenous close. 

+#1U1u’yXMa9oq IX Ganodovir has been shown to be emrnvnoxx !n rabbas and m!Ce following 
IhhWeMUS adfrtmtratlon ano teratogenlc m raobk Fetal re~~mt~w were Oresent !n at least 85% of 
rabbits and mice administereo 60 m 
AUC comoansonsl. respecwerv. E P 

qdav ano 108 mglkqday (2x the humadeiuosure based on 
ects ooserveo tn raootts mctuaed: fetal qrowth retaraabon. 

embtyolethalfty. b?StO9atttCtty andlor maternal 1oxicIN. Teratogemc chanqes Included cleft oalate. 
att0Qhthalmta/mmropntnalmta, apfasnc organs (kidney ano oancreast. hvdroceohafy and 
bmcftvgrtatb!d In mkx. effextS ott~emed were matemaufetal tox”sdy and ambryolethaldy. 
Daffy itttraVettWS doses of 90 myltg admm&mred to female mtee pnor to mahng. during gestaoon. 
and durtng tactabort catmao ttvpoplasta of the testes and semtnal vestcles m the month-old male 
offspring. as well as patholOgtc changes tn the nonglandular regton of the stomach lsee 
CarCinOgeneSlS. MufaOenes~sl. The drug exposure tn mace as esttmated by the AUC was 
appmxtmatefy 1.7x the htmtan AUC. 

Mean ome on ganctclovtr = 269 days 
1 Mean ome on placebo = 240 days 

/ (Sea discusston of clinfcal bfals under INDfCATlONS AND UBAGE.1 

~dveme Evenr~: The following table shows selected adversa tvenk report@ in 5% Or mom of me 
sdofects m three controlled chmcaf mats durmg treatment wdh sftfm CYTOVENE-IV so1utloo 
,5 mg/kgldayl or CYTGVENE caosutaS 13000 m@dayf. and in ON EonDocd dlnical trtal et vnbch 
^,‘fTOVENE capstoes 13000 mQ/daW were cornwed to placebo for me ora#mn of CMV disease. 

Seieded MVUW EvanB Reportsd In 2 64caf m 
inTbmeRandemiaa!dPbars3 ShtdiaCOmOmnSCYlOVE%~rl~@ I 

CYTGVENE-IV SefttNon for Mafittsnaom Treafmd of w 
and In One Phase 3 f@ttdemind SftW COm aria) CYTDNEIE tiprla 

to fWebo for Pmwntfon of MV 0~ f! -* .. 

Scdy System Adveree Event 
Gattcicfovtr may be terato9entc or embivotoxtc at dose levels recommended for human “se. There 
are no adequate and well-contmlled studies rh oregnem women. CMOVENE-IV or CYTOVENE should 
be used during PreQMncy only d the POtEnttat benefns fustdy the ootential risk to the fetus. 

Scdy as a “F;le 
:._ 

_ _ _ _ 

OiarHtaa 
Ahorexta 
Vomdbtg 

Leukooema 
Anemta 
Thrombocvtooenla 

Digestive System 

Hemtc and Lymphatic 
System 

Pedlafric Use: SAFETY AND EFfXACY OF CMOVENE-IV AN0 CnOVENE IN PEDIATRIC PATfENTS 
HAVE NOT BEEN ESTABUSHED. THE USE’OF CY-TOVENE-IV OR CYlOVENE IN THE PEDIATRIC 
POWfATlON WARRANTS WEME CAUTfON DUE TO THE PROEABlLfTY OF LDNG-TERM CAR- 
CINOGENICITY ANDREPROOUCTIVE TOXICITY. ADMfNlSTRATtON TO PEDIATRIC PATIENTS 
SHOULD BE UNDERTAKEN ONLY AFTER CAREFUL EVS\LUATlON AND ONLY IF THE POTENTIAL 
BENEFITB OF TREATMENT OUTWEIGH THE RISKS. 
The spectrum of adverSe events reoorted m 120 ~mmunocomoromlsed oeotatrtc clmica~ trial 
LIarbClpamS whh serious ihfV “IfeChOns rete~wnq CYTDVENE-IV soi”tioh were slmllar to those 
wortea m aaufts. Granulontcoenta 11i’: t-d thromoocvtooen~a ,til’.i ,,ere me most common 
adverse evems reooneo. 

Nwous System 

Oiher 

Xheter Related’ Total Catheter Events 6 ‘6 
Catheter mfechon / 4 ‘0 

/ Catheter Sepsis 1 0’0 

: * Some ot these event.? also apoear under other bodv Systems. 

Ye followmg events were frequently observed I” cllnlcal maIS but OCCurrcO mth eQual Or gr?z:?- 
+aqueney oh placebo-treated SubfectS: abdomthaf Pam. nausea. ffatubm P wtswma paresnests. r22:. 
Retmat Oefaccmenr: Rehnaf detachment has been observed in subiects mtft CMV retlttihS cc:- 
?efore and am Ihmtion of lhetaoy with oanc~lovlr Its relatiOnShIP to l?.moY wdh gahctc!c. i 

oknown. Get~naf detachmenr Occ”rreO m t I 96 ot patients treated wtth CYTL’JENE-IV sol”Ooh a-s - 
j:, of Oahehts treated wttn CYTDVENE caosules. Patlents with CMV reIlnrP Should have fret-i-: 
~:onthalmotoq~c evaf”at,ons to momror the status oi the” rebhloS ano to cetect aflY Other If: -a 

SIxteen peotatnc patients 18 monms to 15 ‘<ears of age, with life- or stqht-threaten,“9 CMV infections 
were evaluated tn an ooen-laoel. CYTOVENE-IV sobmoo pharmaconmeocs stuov. Adverse events 
reported for more mah one wmatnc oatiem :vere as toflows: hvoosalemta 14 16 25%). aohormaf 
kidney fUnCUOn t3/16. 19’:“). seos!s l&16 lB-,l thrombocnopknia 13116. 19961. le”kOper”a 12’16 
13%). coagulaboh dtsoroer 12:6. 13%) b,oewnslon 1,2/16. 13’bi. pnemhon~a tV16. 13961 and 
~mmunesvstem dlsomer 1216. :X1 
There has Oeen vew ltmlteo ~!:-:;a1 exoerie*ce “sfhq CMOVENE-iV lor:he treatment of CMV ret~hms 
zn oarlents under the a9e or ‘2 :‘ears T :.a oemam oxtents rages Y an0 5 vearsb 5howeo 
~mProvemenl or StaoillIatlOh c: ‘e!!mhs io- 23 jnd 9 months. resoecmelv. These oeotamc oahenrs 
reCelVed mduchon treatmenf with 2.5 mg;kg ho lollowed by mamienance theraov wttn 6 to 6.5 mgikg 
once per 0%. 5 to 7 davs 021 week. Whel ret!mos progresseo o”rm9 once-oadv maintenance 
:herapy. ootn oedlatrlc oa!.?.z:s riere r:ea:x :.I:” ihe 5 mq,q 310 regtmen r:.;o other Pemamc 
patients (ages 2.5 an0 4 *earsi who ~eceheo srmtlar mo”ctfon reqlmens Showeo oniv Oaroal or ho 
response to treatment. Another oeotamc caiiem. a 6.year-010 with T-cell dvstuhctloh Snowed 
s:abdiratlon of retmltls for 3 r‘:h~hs while ‘?ceiYmg continuous int”s~ons or CYTDVENE-IV at Oases 
of 2 to 5 mykgi24 hours. ic-:.l”ous mr”s!On :reatment was o~scontmued due to granuiocytopen~a. 
Eleven of the 72 OatletXS I? :-? c’aceao-cc-:-,- ied thal m bane marrow transo1sm recto~ehts were 
aemtnc oat~ents. rangin I? ;3e horn 3 ‘; : J years 15 trsateo .Y”” CYTOVEllE-IV ano 6 wilh 
OIaCeoOI. FIVE Of the PeoiatrlC sa:.ems trexeo a;th CYTOVENE-IV izcewea 5 m9,ug lntraveno”siv bid 
‘or up to i am: 4 patients .‘.C’I Oh :o ‘?L?:.e 5 mo:rq cd UD ic aav 100 oorn:ansWmt. 8esultS 
:.?re 51mmr 10 lhose oosrr.e: ^ alt %-x m moments iw:?a ?m CYfC‘iENE~IV Two o! tne 
6 PlaCeDo-treated peolatric CI:.??:S OeYelOoeo iMV oneumonla vs hone oi the 5 oaoents treateo vvith 
SYTOVENE-IV The soectr”~~: c. i 
:!~e adult oarients. 

.Jb?rse wexs ,n me pemmc gmo was simtw to that oosehxo m 

C’YTOVENE caOS”ies hai’e “2’ ci?q sr”d!eo ‘F -: .J’alllc Llar;enrs xcer aoe 13 

‘-:ombocytoDenla obsetveo: 

c~mmhd irtals - Transplant Rsctoientr 
I CYTOVENE-IV :MOVENE Caosu es 

I Yea” Alloqra”’ 3me Ma~row*liogran’ _ Yer Allograr: 

/CYTOVENE.IV ! ?!xeoo /CYTOVENE-IV I Csotrol :<z;;AE I F:x?:- 



ody as a Whole: abdomen ehlargeo. astnehta. chest par”. ecema. headache. lnlectlo” we 

ipestwe &stem: abnormal liver lunchoh rest. aohthom sromarxis cx~::oabo” oypoeos,a. eruc.atloh E emto ano lvmoMttc System: ~ahcy7ooeh~a 
espaarory Sysrem: cough Increasea. dvsuhea 

t 
emus Svstem: eOhoq4 dreams. annew cohhs~m. oeoressroh. almhess. dry mo~m. ~hsomhra. 
ewpres. somnolence. thrhklhg abhomur. mmor 
kin and Appehdages:alopec!a. dry skm $ peualSenses:abnomnl vaioh. taste owenlo”. r~haws. wreocs o,soroer 
etebolrc and Nutflti~flal lkmlers: Crealihlhe Increasea. SGOT :cc~e~seo. SGPT increasea. we~gnt 

OS 

F 

ard~ovascuar System: hvpenehsmn. Dhlenms. vasoblatauon 
rogeafsl Svstem: Creatihlhe dm Ow’eased. kiihey la~lure. ~io”ev 1mt0h abnormal ~r!“a~ 

reauehcv 

pse 01 3500 mg faOult1. slhgle dose 3: cweo bv 48 hours 01 oemohea! 
ralysis (4.mohrh-oldl. single dose or aooroxlmarely 60 mo%g ro8lcweo oy exchange transioslo” 
Ill-month-Old). 2 doses of 500 mg lhsreao or 31 mo l2l-mo1irn-o~oi - 

iyevewole oahCHopehla develooed oh 1 a:ult wh AIDS ah: WV CC~~IIS afler race,‘,r”o 3000 m. ok 
+MDVENE-IV soluhoh 0” each of 2 cohsecwve oavs. He aroer~enceo worsen~no (;I &morons a”o 
acute renal Iallure that rewed shon-ienn olalws. Pancaocehla w,eiooeh aho oersisteo u”~,I his 
jearh from a nalighahCY Several monrns ~1% Oiheraoverse 2:‘s. 
oci~aeo: oerwehr bone marrow succ:ossi~? 

“‘5 ‘i3?“W lol:ow”o OYerdOSaoe 

;ihg~e ~10s~ or 6000 mgl. reversibfe -:I --- 
’ :;.mt ‘:.:.lln “=J:‘::P- 3 ZPO mro,~ooc:q‘Joe”,a aner a 

. ..ir”eva or gr~hL,cr.7c:ar.: 
aaily for 4 Oavs to a sihcle case or 25 mo ng: ;:qv. 

: dam wrooses ramho 
--..s / 1 adull recetwnq III mo!ko 

;eco”oarv IO increased lhtraocuiar or%t.:z ‘t’ar?o towz p ?::L:: ‘;L.~ .clume 
?‘?O!FF/E Caosues: There have own -c ‘?c:zs of OW~FSZ:?. :W :~?DVENE caosuies Doses as 
?gh as 6000 mwaav. gweh ehher as ; ;i -a d : yes cam: 2’ :y :,--- 
j+av other man rrahslehr “ewooenra ;a. : 

-L -tier -0 rid. 010 nor rewt oh oven 
30Sx of mm ma1 003 ma have nor oeeh siuo~eo. 

j,“ce gancuovrr IS dlalyzable. dial/w -8. :I .‘SeIcI m *?x: x sevm cahceh~rarrohs. Adeouare 
vcahoh show oe matntamed. To2 -52 :. -c-*‘-> -:.o~ef~c 7-::- ‘a:::3 shouia oe consinerea. 
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GANCICLOVIR SODIUM INJECTION ^ ._ . * . ., ,, ,._‘ ,C,.” .Z>_“b<. ..,,. 
FOR INTRAVENOUS .lwF!JSlON ON-I-Y, “_ f “, 

Rx ONLY. 

WARNlNG I . 

THE CLINICAL TOXICITY OF GANCICLOVIR INCLUDES 

GRANULOCYTOPENIA, ANEMIA AND THROMBOCYTO.PENIA. IN ANIMAL 

STUDIES GANCICLOVIR WAS CA,RCjN,OGENIC, TERATOGENIC AND 

CAUSED ASPERMATOGEN,E$!S: 

GANCICLOVIR IS INDICATED FOR USE ONLY IN THE TREATMENT OF 

CYTOMEGALOVIRUS (CMV) RETINITIS IN lMi&OCOMP~OMlSED 

PATIENTS AND FOR THE PREVENTIQN OF CMV DlSE+E IN TRANSPLANT . 
PATIENTS AT RISK FOR CMV DISEASE. 

_.a .I ,bld._ _. j,., .~ i... ~ ,, :., _,’ % t. 

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, qs. 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. 
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The chemical structure ,of ganciclovir sodium is: 

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

VIROLOGY 

Mechanism of Action: Ganciclovir is an acyclic nucleoside analogue of 

2’-deoxyguanosine that inhibits replication of herpes viruses. Ganciciovir 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 IOO-fold greater in CMV-infected than in uninfected cells, indicating preferential 

phosphoryiation in infected ceils. Ganciciovir 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 C.MV repiication 

(I&,) in vitro (laboratory strains or clinical isolates) has ranged from 0.02 to 3.48 

mcg/mL. Ganciclovir inhibits mammalian cell proliferation (CIC,,) in vitro at higher 

concentrations ranging from 30 to 725 mcg/mL. Bone marrow-derived colony-forming 

ceils are more sensitive (CIC,, 0.028 to 0.7 mcg/mL). The reiationship of in V&O 

sensitivity of CMV to ganciclovir and clinical response has not been established. 
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Clinical Antiviral Effect of Gancidovir; In a study of ganciclovir treatment of life- or ). I_ ,_ _,. ‘, . ..~ /a . ..* ;I”_ (., 
sight-threatening CMV disease in immunocompromised patients, 121 of 314 patients 

had CMV cultured within 7 days prior to treatment and sequential post-treatment viral 

cultures of urine, blood, throat and/or semen. As judged by conversion to culture 

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 table below). 

Patients With Positive Cljjv Qdtups / -8. 
Heart Alloaraft* (t-r=1 471 Bone Marrow Alloaraft (r-r=721 

Time Ganciclovirt Placebo 
~ ~.Gaii-iicldvir Placebo 

Pretreatment Ii67 (2%) 
. . . ..kL^ .“‘,.a , 

5/64 (8%) 37/37 ‘(~‘O~o/o) 3$/3!? (i’OO%) ’ 
Week 2 2J75 (3%) 1 l/67(1 6%) 2/31 (6%) 19/28 (68%) 
Week 4 3/66(5%) 28/66(43%) O/24 (0%) 16/20(80%) 

* CMV seropositive or receiving graft from ‘seropositive donor‘ ’ I 

t 5 mg/kg bid for 14 days followed by 6 mg/kg qd for 5 days/week for 14 days 

$ 5 mg/kg bid for 7 days followed by 5 mg/kg qd until day 100 posttransplant 

1. 

viral Resistance: The current working definition of CMV resistance to ganciclovir in if? 

vitro assays is I&, >3.0 mcg/mL (I 2.0 mcM). CMV resistance to ganciclovir has been 

observed in individuals with AIDS an~d CMV retinitis who have never received -*,“. ,A ” .“, _,_,_ ,, 
ganciclovir therapy. Viral 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 contain 

mutations in the UL97 gene of CMV that controls phosphorylation of ganciciovir. 

Mutations in the viral DNA polymerase have also been reported to confer viral 
resistance to ganciclovir. 
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CLINICAL PHARMACOL.QGY. ^, 

Pharmacokinetics: BEc,ALJSE THE MAJOfI ELIMINATION PATHWAY FOR __*,~ -. 

GANCICLOVIR IS RENAL, DOSAGE REDUCTIONS ACCORDING TO 

CREATININE CLEARANCE AR~E REQUIRED FOR GANCICLOVIR. FOR DoSING ._ 

INSTRUCTIONS IN PATIENTS WITH RENAL IMiAlRMiiT REFER T6 DOSAGE ” -^ , . .f 1, *.-” \^ I,,” “alar_ .,.‘“‘“.“,.” _j_, ,,I,_,Ix ,” .,,T ___ ., .). 
AND ADMINISTRATION. 

Absorption: At the end of a 1 -hour intravenous infusion of 5 mg/kg ganciclovir, total 

area under the serum con,centration vs time, curve (AUC) ranged between 22.1 + 3.2 

(n=l6) and 26.8 - + 6.1 mcg-hr/mL (n=l6) and maximum serum concentrations (C,d, 

ranged between 8.27 2 1.02 (n=l6) and 9.0 + 1.4 mcg/mL (n=l6). 

Distribution: The steady-state volume of distribution of ganciclovir after intravenous 

administration was 0.74 & 0.15 L/kg (r&B). Cerebrospinal fluid concentrations 

obtained 0.25 to 5.67 hours postdose in 3 patients who received 2.5 mg/kg ganciclovir 

intravenously q8h or q12h ranged from 0.31 to 0.68 mcg/mL representing 24% to 70% 

of the respective plasma ‘concentrations. F&ding to 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 t 0.80 ,mUmin/kg (n=47), 

accounting for 91 9 11% of the systemic clearance (n=47). Half-life was 3.5 f 0.9 

hours (n=98) following IV administration. 
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Special Populations: Renal Impairment: The pharmacokinetics following intravenous 

administration of ganciclovir solution were evaluated in 3 0 immunocompromised 

patients with renal impairment who received doses ranging from 1.25 to 5.0 mg/kg. 
7 

Estimated rll Dose Clearance Half-life 
Creatinine (mUmin) (hours) 
Clearance Mean + SD Mean + SD 
(mUmin) 
50 - 79 4 3.2 - 5 mg/kg 128+63 4.6 f 1.4 
25 - 49 3 3 - 5 mg/kg 57 f 8 4.4 + 0.4 

~25 3 1.25 - 5 ma/ka 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 

AUCO-24h 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 impairment (see DOSAGE AND 

ADMINISTRATION). 

Hemodialysis reduces plasma concentrations of ganciclovir by about 50% after both 

intravenous and oral administration. 

RaceEthnicity and Gender: The effects of race/ethnic@ 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-state C,,, and AU& 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=l4) or 6 mg/kg (n=13), the 

pharmacokinetic parameters were, respectively, C,, of 5.5 -+ 1.6 and 7.0 -+ 1.6 

mcg/mL, systemic clearance of 3.14 + 1.75 and 3.56 rf 1.27 mUmin/kg, and t,.‘* of 2.4 
hours (harmonic mean) for both. 



Ganciclovir pharmacokinetics were also studied in 10 pediatric 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 1 0.22 L/kg, C,, 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 retiniti,s jn immunocompromised 

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 CL/N/CAL TRIALS). 

SAFETY AND EFFICACY OF’CiANCICLOWR‘ HAVE NOT BE,EN ESTABLISHED FOR ,,~.. . . .__ _l/i.,- ._ _ _ _,_ ,. ( __ , .; 
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 Retiniiis 

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 ophthalmologist 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. 
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Studies With Gan&lovir; l,n, a r,$pspective, 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 [IO5 (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 (_ L., 
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 mas,ked assessment of fundus “^ ,.,/ , ) ” ,. 
photographs, the mean [95% Cl] and median [95% Cl] times to progression of retinitis 

were 66 days [39, 941 and 50 days [40; 84J, respectively, in the immediate-treatment 

group compared to 19 days [I 1, 24 and 13.5 days [8, 181, respectively, in the delayed- 
treatment group. 

Studies Comparing Ganciclovir Capsules to Ganciciovir IV: 

Population Characteristics in Studies ICM 1653, ICM 1774 and AVlO34 

ICM 1653 ICM 1774 AVI 034 
In=1 21) (n=225) (n=l59) 

Median age (years) 38 37 39 
Ranae 24 - 62 22 - 56 23 - 62 
Sex Males 116 (96%) 222 (99%) 148 (93%) . 

Females 5 (4%) 3 (1%) IO (6%) 
Ethnicity Asian 3 (3%) 5 (2%) 7 (4%) 

Blat k 11 (9%) 9 (4%) 3 (2%) 
Caucasian 98 (81%) 186 (83%) 140 (88%) 
Other 9 (7%) 25 (11%) 8 f5%) 

Median CD, Count 9.5 7.0 10.0 
Ranae o- 141 0 - 80 0 - 320 
Mean (SD) 
Observation Time (davs) 107.9 (43.0) 97.6 (42.5‘) 80.9 (47) 
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ICM 1653: In this randomized, open-label, parallel group trial, conducted between 

March 1991 and November 1992, patients with AIDS and newly diagnosed CMV 

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.2 Following the 2l-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% Cl] and median [95% Cl] times to progression of CMV 

retinitis, as assessed by masked reading of fundus photographs, were 57 days [44, 703 

and 29 days [28, 431, respectively, for patients on oral therapy compared to 62 days 

[50, 731 and 49 days [29, 611, 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 -5 days [-22, 121. See Figure 1 for comparison of the 

proportion of patients remaining free of progression over time. 

/CM 7774: 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% Cl] and median [95% Cl] times to 

progression of CMV retinitis, as assessed by masked reading of fundus photographs, 

were 54 days [48, 601 and 42 days [31, 541, respectively, for patients on oral therapy 

compared to 66 days [56, 761 and 54 days [41,69], 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 -12 days [-24, 01. 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 mgikg twice daily, were randomized to receive 20 weeks 
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of maintenance treatment with eith,er ganciclovir capsules, 500 mg 6 times daily or 

ganciclovir solution, 5 mg/kg/day.3 The mean (95% Cl] and median [95% Cl] times to 

progression of CMV retinitis, as assessed by masked reading of fundus photographs, 

were 51 days [44, 571 and 41 days [31, 451, respectively, for patients on oral therapy 

compared to 62 days [52, 721 and 60 days [42, 831, 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, I]. See Figure 3 for 

comparison of the proportion of patients remaining free of progression over time. 

Comparison of other CMV retinitis outcomes between ora!,, ,and IV formulations . . I,. _^,, I ._/. .,_. ., I __ * / 
(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 



Figure 2 - ICM 1774 
pa.*. . . . . - . . . 

I 

Figure 3 - AVI 034 
. 

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. 

/CM 1496: In a randomized, double-blind, placebo-controlled study of 149 heart 

transplant recipients5 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 
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ganciclovir. Immediately posttransplant, patients 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 l20-day posttransplant 

observation period. No significant differences in hematologic toxicities were seen 

between the two treatment groups (refer to table in ADVERSE REACTIONS). 

/CM 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 CM,y _ 

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 continued to be a statistically significant reduction in the 

incidence of CMV disease in patients treated with ganciclovir. 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 table in ADVERSE REACTIONS). 

/CM 7570: A second. randomized, unblinded study evaluated 40 allogeneic bone 

marrow transplant recipients at risk for CMV disease.7 Patients underwent 

bronchoscopy and bronchoalveolar lavage (BAL) on day 35 post-transplant. Patients 

with histologic, immunologic or virologic evidence of CMV infection in the lung were 

then randomized to observation or treatment with ganciclovir solution (5 mgikg 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 
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pneumonia. The incidence of CMV disease was significantly lower in the group 

treated with ganciclovir, consistent with the results observed..@ IC-M 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 508 ceils/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 

REACTIONS). 

with pre-existing Ganciclovir should, therefore, be used with caution in patients 

cytopenias or with a history of cytopenic 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. 

(see ADVERSE 

Impairment of Ferfility: 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, lm#airment of Fentility). 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. 
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Teratogenesis: Because of the mutagenic and teratogenic potential of ganciclovir, 

women of childbearing potential 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 

General: In clinical studies with ganciclovir, the maximum single dose administered 

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

increased toxicity. It is likely that more rapid infusions would s1,s.o result in increased 

toxicity (see OVERDOSAGE). Administration of ganciclovir solution should be 

accompanied by adequate hydration. 

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

fluids, phlebitis and/or pain may occur at the site of intravenous infusion. Care must be *-, ,.A (_.,.,, .“_ .s: . / ..: I, /,i 
taken to infuse solutions containing ganciclovir only into veins with adequate blood 
flow tb”permit rapid dilutidn and di’&ibution (see DOSAGE A’Nd hDM:If$lSTRATlON). 

Since ganciclovir is excreted by the kidneys, normal clearance depends on adequate 

renal function. IF RENAL FUNCTION IS IMPAIRED, DOSAGE ADJUSTMENTS ARE 

REQUIRED FbR GANCRCLOVIR. Such adjustments should be based on measured 

or estimated creatinine clearance values (see DOSAGE AND ADMINIST,RATION). 

/nfOrfnatiOn for Patients: All patients should be informed that the major t&Cities 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 not be ,L. ,, j,.( x...sw. /. .“.A .~Z. so _,,, 
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 (RetrovirB*). Patients 

should be counseled that treatment with both ganciclovir and zidovudine 

simultaneously may not be tolerated by some patients and may result in Severe 

granulocytopenia (neutropenia). Patients with AIDS may be receiving didanosine -r-_^l-r_----c-. ^_ ’ 7 .*:- I-):;~ ,,^ i ,. i , _; ;. ._.h ,_r_j _,, / 
(VidexBt). Patients should be counseled that concomjtant treatment with both 

ganciclovir and didanosine can cause didanosine serum concentrations to be ‘._i ‘. 
significantly increased. 

HIV+ Patients With CMV Retinitis: Ganciclovir is not a cure for CfvlV retinitis, and 

immunocompromised patients may continue to experience progression of retinitis 

during or following treatment. Patients should be advised to have ophthalmologic 

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 

patients receiving ganciclovir solution compared with those who received placebo in 

the same trials may indicate that ganciclovir played a significant role. 
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Laboratory Testing: Due to the frequency 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 monitored ,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,.,, 
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 didahosi’ne‘ Gas administered 2 hours prior to 

administration of ganciclovir, but ganciclovir AUC was not affected by the presence Of ., 
didanosine when the 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 AU&.,, increased 70 + 40% (range: 3% 
to 121%, n=ll) 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 t 26% (range: 22% to 1 lo%, 
n=l 1) and C,, increased 36 + 36% (range: -27% to 94%) over the first didanosine 

dosing interval. Didanosine plasma concentrations (AUC,2-24) were unchanged during 

the dosing intervals when ganciclovir was not coadministqed. Ganciclovir 
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pharmacokinetics were not affected by didanosine. In neither study were there 

significant changes in the renal clearance of either drug. 

Zidovudine: At an oral dose of 1000 mg of ganciclovir every 8 hours, mean 

steady-state ganciclovir AUComs 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=lO), 

ganciclovir AUCo-s 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 consistent with an interaction involving 

competition for renal tubular secretion, 
. 

lmipenem-cilasiatin: 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 

gastrointestinal mucosa may have additive toxicity when administered concom,itantly 
with ganciclovir. 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 in patients treated with ganciclovir plus either cyclosporine or amphotericin 
B, drugs. with’ known potential for ne&otoxicity -‘(see ADGEhSE’ kEk~,TlQf$S). In a 

retrospective analysis of 98 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 cyclosporine 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 intravenous 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 fem.ales. 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 w&s observed in mice administered ganciclovir at 1 

mg/kg/day (estimated as 0.01x the human dose based on A-UC.. 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 25’0 to 2000 

mcg/mL, respectively. In the mouse micronucleus assay, ganciclovir was clastogenic 

at doses of 150 and 500 mg/kg (IV) (2.8 to 1 Ox human exposure based on AUC) but 

not $0 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 mating behavior, decreased fertility, and an increased 

incidence of embryolethality in female mice following 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 IO mg/kg. Systemic drug 

exposure (AUC) at the lowest dose showing toxicity in each species ranged from 0.03 

to 0.1~ 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 administration and 

teratogenic in rabbits. Fetal resorptions were present in at least 85% of rabbits and 

mice administered 60 mg/kg/day and 106 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, anophthalmia/microphthalmia, aplastic organs (kidney 

and pziridreas), hydrocephaly and brachygnathia. 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 lactation 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 1.7~ 
the human AUC. 

Ganciclovir may be teratogenic or embryotoxic at dose levels recommended for 

human use. There are no adequate and well-controlled studjes 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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Woofnote: All dose comparisons presented in the Carcinogenesis, Mutagenesis, 
Impairment of Fertilify, 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: It 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 discontinue nursing if they are receiving ganciclovir. The minimum 

interval before nursing can safely be resumed after the last dose of ganciclovir is 
unknown. 

Pediatric Use: SAFETY ANO EFFICACY OF .GANCICLOVlR IN PEDIATRIC ._ _ I .,., 

PATIENTS HAVE NOT BEEN ESTABLISHEDJHE USE Olf C%i~~jCLm~~lR IN THE 

PEDIATRIC POPULATION WARRANTS EXTREME C@TjQN ,.DljE TO THE- 

, .._ 

PROBABILITY OF LONG-TERM CARCINOGENICITY AND REPRODUCTlVi 

TOXICITY. ADMINISTRATION TO PEDIATRIC PATIENTS SHOULD BE 

UNDERTAKEN ONLY AFTER CAREFUL E~ALUiIIIOt$ AND ONLY IF THE .( **./, ‘_. ‘, ~ . .,, ,‘ I~ : _ ~j 

POTENTIAL BENEFITS OF TREATMENT OUTWEIGH THE RISKS. i 2‘ 

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. 
L d 
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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/l 6, 19%), thrombocytopenia (3/16, 19%), leukopenia (2/l 6, 13%), 

coagulation disorder (2/16, 13%), hypertension (2/l 6, 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 vjth2.5 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 

patients (ages 2.5 and 4 years) who received similar induction regimens showed only 

partial or no response ‘to treatment. Another pediatric patient, 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 becaus,e 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 REACTlO.bJ$ 

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 

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. 

Labora tory Data: 

Selected Laboratory Abnormalities in Trials for 
Treatment of CMV Retinitis 

CMV Retinitis Treatment* 
. ., 

Treatment Ganciclovir Ganciclovir IV* 
Capsules* 5 mg/kg/day 

Subiects. number 
Neutropenia: 

~500 ANC/mcL 
500 - c749 
750 - <IO00 

Anemia: 
Hemoglobin: 
~6.5 g/dL 
6.5 - ~8.0 
8.0 - c9.5 

Maximum Serum Creatinine: 

320 175 

18% 25% 
17% 14% 
19% 26% 

2% 5% 
10% 16% 
25% 26% 

32.5 mg/dL 
21.5 - <2.5 1% 2% 

12% 14% 
*Pooled data from Treatment Studies, ICM 1653, Study ICM 1774 and !%udy AW‘ - 
034 
tMean time on therapy = 91 days, including allowed reinduction treatment periods 
*Mean time on therapy = 103 days, including allowed reinduction treatment 
periods 
(See discussion of clinical trials under INDICATIONS AND USAGE.) 

Adverse Even&: 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 15% of Subjects 

in Three Randomized Phase 3 Studies Comparing Ganciclovir Capsules to 

Ganciclovir Solution for Maintenance Treatment of CMV Retjnitis 
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Body System Adverse Event 

Body as a Whole 

Digestive System 

Hemic and Lymphatic 
System 

Nervous System 

Other 

Catheter Related* 

‘:l _. r_ _.,.. _““” ,, I. I 

Fever 
Infection 
Chills 
Sepsis 

Diarrhea 
Anorexia 
Vomiting 

Leukopenia 
Anemia 
Thrombocytopenia 

Neuropathy 

Sweating 
Pruritus 

Total Catheter Events 
Catheter Infection 
Catheter Sepsis 

* Some of these events also aopear under other bodv sv: 

Maintenance Treatment 
Studies 

Capsules IV 
(n=326) (n=179) 

38% 48% 
9% 13% 
7% 10% 
4% 15% 

41% 44% 
15% 14% 
13% 13% 

29% 41% 
19% 25% 
6% 6% 

8% 9% 

11% 12% 
6% 5% 

6% 22% 
4% 9% 

3ms 
1% ~8%. 

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,./n l”l% 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 Recipients: There have been three controlled clinical. trials of ganciclovir 

solution for the prevention of CMV disease in transplant recipients. 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 Recipient& . .” 

I Ganciclovir 

Heart Alloaraft” Bone Marrow 
Ganciclovir Placebo Ganciclovir 

(n=76) (rk73) (n=57) 
Neutrooenia 
Minimum ANC 
c500/mcL 4% 3% 12% 
Minimum ANC 
500 - lOOO/mcL 3% 8% 29% 
TOTAL ANC 
(1 OOO/mcL 7% 11% 41% 
Thrombocvtopenia 
Platelet count 
<25,00O/mcL 3% 1% 32% 
Platelet count 
25,000 - 50,00O/mcL 5% 3% 25% 
TOTAL Platelet 
<50,00O/mcL I 8% 4% 57% 

* Study ICM 1496. Mean duration of treatment = 28 days 
t Study ICM 1570 and ICM 1689. Mean duration of treatment = ,8? 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: 

Uloaraft 
Control 
(rk55) 

6% 

17% 

23% 

28% 

37% 

65% , ..L 

Maximum 

Controlled Trials - 

Heart Allograft 
ICM 1496 

Bone Marrow 
Allograft 
ICM 1570 

I’^. -“. ‘1 “- .’ 

Bone Marrow 
Allograft 
ICM1689 

_. ,” 
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Serum 
Creatinine Ganciclavir 
Levels (n=76) 
Serum 
Creatinine 
12.5 mc/dL 18% 
Serum 
Creatinine 
11.5 - ~2.5 mg/dL 58% 

Placebo 
tn=731 

4% 

69% 

Ganciclovir 
(n=20J 

20% 

50% 

Control 
(n=20) 

0% 

35% 43% / 44% 1 

ln 3 out of 4 trials, patients receiving either ganciclovir solution or ganCidOVir 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: at-thralgia, leg cramps, myalgia, myasthenia 

The following adverse events reported in patients receiving ganciclovir may be 

potentially fatal: gastrointestinal perforation, multiple organ failure, pancreatitis and 
sepsis. 

Adverse Events Repori’ed 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, 

hallucinations, hemoly-tic anemia, hemolytic uremic syndrome, hepatic failure, 

hepatitis, hypercalcemia, hyponatremia, 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). 

---- __-__ .,.--. -c: r.” qAzaL’:* * {I.?,. ‘,, “>T; -~~,,+ c; li .;,;&* )i .‘“~“,>.Ic:*~~x~~~~~~, y* :*.::,y. ,:y “$.,‘,, 31.,, ,.: : ,: ,: .” :-.* ./.. :+“rf _ -; <,Y” 4 :/ ^ ” ,f ,_I ,;: 5 ‘ A; . . . . .1 , I Ia 
Irreversible pancytopenia developed in 1 adult with AIDS and CMV colitis after 

receiving 3000 mg of ganciclovir solution on each of 2 consecutive days. He 
experienced worsening Cj ‘symptoms and’ acute’ renal faiiure that required 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 intravitreai 

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 dialyzable, dialysis may be useful in reducing serum 
concentrations. Adequate hydration should be maintained. 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 PUSMA LEVELS. 

CAUTION - INTRAMUSCULAR OR SUBCUTANEOUS INJECTION OF 

GANCICLOVIR SOLUTION’ MAYRESULT ‘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 GANCtCLOVlR 
SOLUTION SHOULD NOT BE EXCEEDED: ‘. ” (_ ‘- ‘. 

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

1. Induction Treatment 

The recommended initial dosage for patients with norm’al 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. 
1 

For the Prevention of CMV Disease in-‘trans~/~rit‘Recipients With Normal Renal 
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Function: The recommended initial dosage of ganciclovir solution for patients with ,.I , “., 
normal renal function is 5 mg/kg (given intravenously 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: 

For patients with impairment of renal function, refer to the table below for 

recommended doses of ganciclovir solution and adjust the dosing interval as 
indicated: 

Creatinine I Ganciclovir 
Clearance* Induction 

(mUmin) Dose (mq/kq) 
170 5.5 

50-69 2.5 
25-49 2.5 
1 O-24 1.25 
cl0 1.25 

Dosing 
Interval 
(hours) 

12 
12 
24 
24 

3 times per 
week following 
hemodialysis 

Ganciclovir Dosing 
Maintenance Interval 
Dose (ma/ko) (hours) 

5.0 24 
2.5 24 
1.25 24 

0.625 24 
0.625 3 times per 
. week following 

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 

per week, following 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 = /I40 - age fvrs’i) (body wt [kill 

(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 counts 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 

1000 cells/mcL at the beginning of treatment. Patients should have serum creatinine 

or creatinine clearance 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 SOO/mcL) or severe thrombocytopenia (platelets less than 

25,00O/mcL). 

Method of Preparation of Ganciclovir Solution: Each IO 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 sotution (ganciclovir 

concentration 50 mg/mL) should be removed from the vial and addedto anacceptable 

(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.’ ’ 

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. 

Handhg &?cf 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 supplied 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-I 0). 

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