Intravenous versus oral ganciclovir:
European/Australian comparative study of efficacy
and safety in the prevention of cytomegalovirus
retinitis recurrence in patients with AIDS

The Oral Ganciclovir European and Australian
Cooperative Study Group*

Objectives: To evaluate the efficacy and safety of oral ganciclovir for the maintenance
treatment of cytomegalovirus (CMV) retinitis in patients with AIDS.

Design: A 20-week, randomized, multicentre, open-label study. Progression of retinitis
was assessed by funduscopy and masked reading of fundus photographs.

Methods: Adult patients with AIDS and stable CMV retinitis following a 2-3-week
induction course of intravenous ganciclovir (5 mg/kg every 12 h) were randomized
2:1 to receive maintenance therapy with oral ganciclovir 500 mg six times daily, or
5 mg/kg intravenous ganciclovir once daily infused over 1h. The primary efficacy
variable was time to progression of CMV retinitis from initiation of maintenance
therapy.

Results: A total of 159 patients were enrolled; 112 received oral ganciclovir and 47
intravenous ganciclovir. By masked assessment of fundus photographs, CMV retinitis
progressed in 72% of patients in the oral group and 76% in the intravenous group.
Mean time to progression was 51 days with oral ganciclovir and 62 days with
intravenous ganciclovir (P=0.15). By funduscopy, CMV retinitis progressed in 59% of
oral ganciclovir patients and 43% of intravenous ganciclovir patients. Mean time to
progression was 86 and 109 days, respectively (P=0.02). Diarrthoea and neutropenia
(absolute neutrophil count <500 x 10/1) were the most frequently reported adverse
events in both groups. The incidence of sepsis for the oral and intravenous ganciclovir
patients was 3 and 8.5%, respectively. Infection at the intravenous site occurred in 0
and 9% of patients, respectively.

Conclusions: Oral ganciclovir offers an effective and safe alternative to intravenous
ganciclovir in the maintenance therapy of CMV relinitis.
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Introduction

Cytomegalovirus (CMV) retinitis is the most com-
mon opportunistic ophthalmic infection in patients with
AIDS [1], with the incidence ranging from 20 to 34%
in adult patients with AIDS [2-6). If untreated, CMV
retinitis results in retinal necrosis and eventually in per-
manent loss of vision [2,3]. As the life expectancy of

HIV patients increases with improved pharmacologic in-
tervention, morbidity from CMV retinitis may also be
expected to increase.

Intravenous ganciclovir has been shown to be effective in
controlling retinitis and in halting its progression [7-11].
The dosage regimen is an initial high dose (induction)
for 2-3 weeks followed by lower doses (maintenance)
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for an extended period. The recommended induction
dose is S mg/kg infused at a constant rate over 1 h, every
12 h for 14-21 days. The maintenance dose is Smg/kg
infused over 1h daily on 7 days per week, or 6mg/kg
once daily on 5 days per week.

An onl form of ganciclovir has been developed which
may prove to be more acceptable for maintenance ther-
apy of CMV retinitis than the intravenous formulation.
“The safety and bioavailability of oral ganciclovir in doses
ranging from 1000 to 6000 mg daily have been assessed
in a pilot study of 69 patients with AIDS who were shed-
ding CMV (n=19) or had reccived more than 4 weeks of
prior intravenous ganciclovir therapy (n =50) [12). Oral
ganciclovir was shown to have relatively low bioavail-
ability (6%) but had prolonged absorption from the gas-
trointestinal tract. A dose of oral ganciclovir of 3000 mg
daily was well tolerated and yiclded plasma concentra-
tions of ganciclovir with an average concentration of
between 0.5 and 1.0 pg/ml. Within this concentration
range, ganciclovir exceeds the median in vitro inhibitory
concentration (ICsg) of most CMV clinical isolates [13].

The purpose of the present study was to compare the
efficacy and safety of a 3000 mg total daily dose of oral
ganciclovir with the recommended intravenous ganci-
clovir dose (Smg/kg daily) for maintenance treatment
of CMV retinitis in AIDS patients.

Subjects and methods

Patients were enrolled into the study in 12 sites in
Europe and Australia. Patients were at least 18 ycars
of age, had AIDS and CMV retinitis which had
achieved remission or stabilization (i.e., lesions were not
progressing or were totally inactive) following a 2-3
week induction course of intravenous ganciclovir (5
mg/kg every 12h). Patients were excluded from en-
tering the study if they had more than three induc-
tion courses of any anti-CMV therapy, clinical man-
ifestations of CMV discase requiring additional treat-
ment, Karnofsky performance score <50%, significant
gastrointestinal signs and symptomns, absolute neutrophil
count (ANC) <750% 10671, platelet count <50% 10%/1,
creatinine clearance <70 ml/min per 1.73m2, or ala-
nine aminotransferase levels >2251U. All patients gave
written informed consent and the procedures followed
were in accordance with the 1975 Helsinki Declaration,
as revised in 1983,

Patients entering the study were randomized ina 2:1
ratio to receive 20 weeks of maintenance therapy with
either oral ganciclovir 500 mg six times daily during
waking hours (preferably with a snack or meal), or
Smp/kg intravenous ganciclovir given once daily over
1 h. Maintenance therapy started immediately after the
2-3 week induction course of intravenous ganciclovir.
Patients who had never received anti-CMV  therapy
other than the one induction course of intravenous

ganciclovir that immediately preceded this maintenance
study were considered ‘naive” and were randomized sep-
arately from those patients who had a previous history
of induction treatment for CMV retinitis. The follow-
ing medications were not permitted during treatment:
selected antimetabolites and alkylating agents, acyclovir
for prophylaxis, foscarnet, CMV hyperimmune globu-
lin, and imipenem-cilastatin. Bleomycin, vincristine, and
vinblastine were permitted for treatment of Kaposi's sar-
coma. Zidovudine (ZDV; up to 600 mg daily), didano-
sine (ddl) or zalcitabine (ddC), and oral or intravenous
acyclovir for the treatment of herpes simplex infection,
were permitted for periods up to 14 days.

Physical cxaminations, laboratory evaluations and oph-
thalmological examinations were performed at bascline,
and a complete HIV discasc history was taken. Patients
were assessed every 2 weeks throughout the study for
Karnofsky score, physical and ophthalmological exami-
nations, diarrhocal status, blood tests (hacmatology and
biochemistry), and the occurrence of adverse events.
CD4+ lymphocyte count (absolute and percentage) was
measured at baseline and at the end of treatment. The
protocol did not include any virological assessments of
the patients.

Efficacy assessments

The primary efficacy variable was time to progression
of CMV retinitis from initiation of maintenance ther-
apy. Ophthalmological examinations included best cor-
rected vision, slit-lamp examination, dilated fundus ex-
amination, and serial fundus photography. Clinical assess-
ment of CMV progression was made by direct visual-
ization and photographic assessment. Although this was
an open-label study, treaument efficacy as determined by
fundus photography was masked by central reading of
the photographs by an independent assessor at the Uni-
versity of Wisconsin (Madison, Wisconsin, USA). Pro-
gression of CMV retinitis was defined in the protocol as
evidence of a new, discrete lesion of CMV retinitis in a
previously uninvolved arca of the fundus of either cye,
or an advancement of the edge of any cxisting lesion of
CMV retinitis by one-half disc diameter or by 2750 pun.
If CMV retinitis progressed as assessed by funduscopy, the
patient was discontinued from the study but seen again
at 20 weeks from the start of treatment. All patient man-
agement decisions were made by unmasked practitioners
on the basis of results from funduscopic evaluations. Fun-
dus photographs were read centrally by a single, masked
practised obscrver after the clinical phase of the study
was completed.

Additional analyses for time to progression were con-
ducted between various subgroups: naive/non-naive sta-
tus, use of concomitant antiretrovirals, and the use of
concomitant ddl. Comparisons were made between the
study treatment groups for time to development of bilat-
cral disease and progression into zone 1 (the most cen-
tral part of the retina) from the start of maintenance.
Changes in visual acuity (i.c., improvement, stabilization
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or deterioration) were recorded as compared with base-
line assessments.

Clinical outcomes assessment included the development
of extraocular CMV disease, herpesvirus infections, and
changes in Karnofsky performance scores.

Safety assessments

Safety was assessed by laboratory tests and monitor-
ing clinical adverse events. Laboratory tests included
haemoglobin, haematocrit, red blood cell count, white
blood cell count, differential count, platelets, and serum
biochemistry. All adverse events were reported regardless
of severity and relationship to study medication. Adverse
events were categorized according to body system and
preferred term within body systems. All patients were
included in the analyses of safety data.

Statistical analysis

Time to progression of CMV retinitis, assessed by fun-
duscopy and fundus photography, was estimated using
Kaplan-Meier methods and treatiments were compared
using the log-rank test. The difference between treat-
ment groups in relation to mean time to progression was
quantified by 95% confidence intervals (CI) calculated
using normal approximations to the distribution of the
Kaplan-Mcier estimates of the mean times to progres-
sion. All statistical tests were two-tailed and carried out at
the 5% significance level. Estimates of mean and median
times to progression were obtained from the estimated
survival functions.

Results

Patients

A total of 159 patients were enrolled in the study and
randomized to receive oral (n =112) or intravenous gan-
ciclovir (n =47). Demographic and bascline discase char-
acteristics are shown in Table 1. The majority of patients
were men. Only 10 women participated in the trial,
and all, by chance, reccived oral ganciclovir. The study
design did not include any stratification by sex and the
women were from six different centres. For all patients,
the time from first diagnosis of CMV retinitis to entering
the study ranged from 0 to 41 months (incan, 2.5 and
1.3 months for oral and intravenous, respectively). The
group mean for patients receiving oral ganciclovir was
probably skewed by a single high value of 41 months
(median, 1 month for both groups). The mean duration
of the previous induction course with intravenous ganci-
clovir was 18.6.4 3.6 days in the oral group and 18.1:£4.6
days in the intravenous group. All other demographic
and bascline disease characteristics were similar for both
treatment groups.

Funduscopic data were available for 154 of the 159 pa-
tients enrolled and data from 141 patients were included
in cvaluations of fundus photographs. Baseline fundus
photographs were available for 130 patients. For the

Table 1. Demographic data and baseline discase charactenstics.

Oral Intravenous
ganciclovir ganciclovir
n=112) (n=47) r

Age (years)

Mean (range) 38.6(23-58) 39.4(25-62) 0.57*
Race (%)

White 95 (85) 45(96) 0.35!

Black 22) 1(2)

Other 1503) 1)
Sex (male/fermale) 102/10 47/0 0.03¢
Karnofsky score

Mean t SO 804+13.7 7781140 0.28°
CD4+ cell count (x 1061)

Mean (range) 21.1(0-320) 18.5(0-100) 0.60%
Months with AIDS

Mean + SO 1484122 179114.6 0.17¢
Months since CMV retinitis diagnosis

Mean tSD 2546.1 1.312.0 0.068
No. induction courses (%)

| 87(78) 40(85) 0.4l

2 15(13) 409

3 10(9) 3(6)

*Student’s tiest. ICochran-Mantel-Haenszel test. tFisher’s exact test.
$Student’s tiest adjusted for unequal variances. CMV, cytomegalo-
virus.

11 patients with no baseline photographs, fundus pho-
tographs from the first available visit were used as base-
line. According to funduscopic examinations, all evalu-
able patients had stable CMV retinitis at bascline (Table
2). In conurast, according to fundus photography, CMV
retinitis was active (but not progressing and therefore
considered stable) in the cyes of 82 (87%) patients in
the oral group and 28 (78%) patients in the intravenous
group at bascline. All patients entered in the study were
evaluated for safety.

Table 2. Bascline ophthalmic characteristics.

% Patients

Oral Intravenous
ganciclovic  ganciclovir
(n=110) (h=44) P
Unilateral retinitis 67 77 0.25*
Retinitis in zone 11 42(46) 34(47) 0.161(1.0°)
Retinal detachment 4 0 0.58*
Retinal tear 3 0 0.56°
Macular oedema n 16 0.42°
Disc swelling 13 14 1.00°
Visual acuity of 6/12 or bewter
Worse eye 84 77
Better eye 99 98

*Fisher’s exact test. Values in parentheses indicate results based on
fundus photograph. {Cochran- Mantel-Haenszel test.

Twenty (18%) out of 112 patients completed 20 weeks of
teatment with oral ganciclovir and 19 (40%) out of 47
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completed 20 weeks with intravenous ganciclovir. Sixty-
four patients (57%) in the onal group and 15 (32%) in the
intravenous group were discontinued using funduscopic
evidence of progression. Sixteen (14%) patients in the
oral group and seven (15%) in the intravenous group
discontnued treaunent because of adverse events.

Progression of CMV retinitis

Fundus photographs indicated that CMV retinitis pro-
gressed in 72% (75 out of 104) of patients in the oral
group and in 76% (28 out of 37) of patients in the intra-
venous group, The mean time from the start of main-
tenance 1o the first progression of retinitis was 51 days
(median, 41 days) in the oral group and 62 days (median,
60 days) in the intravenous acatunent group, a difference
of 11 days between the two survival curves (17=0.15) by
log-rank test. The percentage of patients remaining free
from progression at each ume from the start of main-
tenance, determined by fundus photographs, is shown
in Fig. 1. Based on photographic assessment, the 95%
ClI for the mean diflerence in time 1o progression was
between =24 and 1 day, indicadng that there is a 95%
chance that the true mean tme to progression for oral
ganciclovir treaunent was not more than 24 days earlier
or 1 day later than the true mean time to progression for
intravenous ganciclovir treatment.
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Thit FROM STANT OF MANTENANCE TAEATMENT (DAYS)
Fig. 1. Proportion of patients remaining free from progression
at each time from the stat of maintenance as determined
by fundus photograph assessiments (Kaplan-Meier estimates).
((;), Oral gancic hmf gl(mg) (n=104); J ), intravenous ganci-
clovir group (n=137). P=0.15 by log-rank comparison test.

Based on funduscopy, CMV retinitis progressed during
maintenance in 59% (65 out of 110) of patients in the
oral ganciclovir group and 43% (19 out of 44) of patients
mn the intravenous group (Table 3 and Fig. 2). The mean
time from the start of maintenance treatment to the firse
progression of retinitis was 86 days (median, 84 days)
in the oral weatment group and 109 days (median, 137

days) in the intravenous treatment group, a diflerence of

23 days between the two Kaplan-Meier curves (2=0.02,
log-rank test).

Progression in naive versus non-naive patients

Accordimg 1o funduscopy, the mean time o progres-
sion for maive patients was 91 days for patients in the
oral group and 109 days for patients in the intavenous
group (=0.09). By fundus photographic assessment,

Table 3. Time (o initial progression of cytomegalovirus retinitis.

Onal Intravenous
ganciclovie ganciclovie ol
funduscopy assessment (n) no L 0.02
NO. paticats progressing (%) 65(59) 19(43)
Mean days (SEM) 85.9(4.5) 108.7 (6.8) %
Median days (95% CI) 84(68-98) 137(NC)
Difference between oralfintaavenous
means (95% €1 -23(-39 10 -7)
Photographic assessment (0) 104 37 0.15
No. paticots progressing (%) 7502) 28(70)
Mean days (SEM) 50.8(3.3) 62(5.1)
Median days (95% C1) 41(31-45) 60(42-83)

Dilterence between onal/intiavenous
means (95% Cn) =1(-24101)

*Value for weatment comparisons. Cl, confidence interval; NC, not
calculuble.

=

LI I I I I

TIME FROM START OF MAWTENANCE THEATMENT (DAYS)
Fig. 2. Proportion of patients remaining free from progres-
sion at each time from the start of maintenance as deter-
mined by funduscopy assessments (Kaplan-Meier estimates).
©), ()u(gun(i(:lowr group (n=110); J ), intravenous ganci-
clovir group (n=44). P=0.02 by log-rank comparison test.

mean times 1o progression were 54 days in the oral group
and 64 days in the intravenous group (2=0.22). Times
1o progression for non-naive patients were shorter than
those for naive patients. The means were 65 and 93 days,
respectively, for the oral and intravenous groups accord-
ing to funduscopy (P=0.21) and 37 and 38 days, respec-
tively, according to photographic evaluations (=0.96).

Progression in patients taking concomitant
antiretrovirals

Fifty per cent (22 out of 44) of patients in the intra-
venous ganciclovir group and 62% (68 out of 109)
of patients in che oral ganciclovir group received one
or more antiretroviral agents during ganciclovir main-
tenance treatment. By photographic assessment, mean
time o progression for patients who received concomi-
tant antiretrovirals were 48 and 73 days for oral and intra-
venous ganciclovir, respectively (12=0.02); for patients
who did not receive concomitant antiretrovirals, mean
time to progression was 54 days and 47 days, respec-
avely (2=0.35). Direct funduscopic assessment estimated
mean tme 1o progression for patients who received con-
comitant antiretrovirals as 86 and 127 days for oral and
intravenous ganciclovir, respectively (=0.0009); for pa-
tients who did not receive concomitant antiretrovirals,
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mean tine 1o progression was 85 days for both treatment
groups.

ddl was used by more patients than cither ZDV or
ddC. In padents receiving ddl wogether with ganciclovir,
mean time o progression by photographic assessment
was 45 and 71 days in the oral and intravenous ganci-
clovir groups, respectively (P=0.04). Mean time to pro-
gression by funduscopic assessment was 83 and 128 days
m the oral and intravenous ganciclovir groups, respec-
tvely (P=0.01).

Other ophthalmologic evaluations

Visual acuity remained stable during maintenance treat-
ment for the majority of patients. Visual acuity deteri-
orated in 16% (18 out of 110) of padents in the oral
ganciclovir group and in 11% (five out of 44) of patients
in the intravenous ganciclovir group (P=0.29).

Eleven per cent (cight out of 74) of patients in the oral
ganciclovir group and 12% (tour out of 34) of patients in
the intravenous group progressed from unilateral to bilat-
eral retinitis during maintenance treatment, as assessed by
funduscopy. Mean times to progression were comparable,
125 and 122 days in the oral and intravenous groups,
respectively. Photographic assessment showed that 10%
(seven out of 70) of oral ganciclovir-treated patients and
19% (six out of 31) of intravenous ganciclovir-treated
patients progressed to bilateral disease. Mean time to pro-
gression by photographic assessient was 42 days in the
oral group and 74 days in the intravenous group. The
difference between the treatment groups for time to pro-
gression (o bilateral disease was not statistically significant
(P=0.55).

Time 1o progression of CMV retinitis into zone 1 from
other parts of the retina was also assessed by both fun-
duscopy and fundus photographs. According to fundus-
copic assessment, 12% (12 out of 103) of patients in
the oral group and 7% (three out of 43) of paticnts in
the intravenous group showed progression into zone 1.
Mean time to progression was 125 days in the oral group
and 121 days in the intravenous group (P =0.16). Fundus
photography indicated that retinitis progressed into zone
1 in 1% (one out of 86) of patients in the oral group
and in 3% (one out of 33) of patients in the intravenous
group.

Clinical outcome

New episodes of extraocular CMV discase, herpes sim-
plex virus infections, and herpes zoster infections oc-
curred in only three patients (2%) throughout the study.
One patient taking oral ganciclovir developed new dis-
seminated CMV disease, none of the patients developed
new herpes simplex infections, and only one patent in
each treatment group reported a new episode of herpes
zoster infection. Three (6.4%) of the intravenous ganci-
clovir group and four (3.6%) of the oral group received
acyclovir. Karnofsky performance scores were generally
unchanged from baseline at all the study visits.

Safety

The mayority of patients in both treatment groups re-
ported an adverse event; there were no signiticant dit-
terences in incidence or type of adverse event between
treatment groups. The most trequently reported ad-
verse events were diacthoea and neutropenia (Table ),
neutgopena (ANC <500X 104/1) occurred more tre-
quendy i che intavenous compared with the oral gan-
aclovir group (23 versus 14%, respectively; P=0.23)
and duarrhoea occurred more frequently in the oral
ganciclovir group compared with the intravenous gan-
ciclovir group (33 versus 21%, respectively; P=0.18)
Anaemia (hacmoglobin <9.5 g/dl) occurred equally in
both groups (0% mtravenous, 36% oral). The incidence
of thrombocytopenia (platelet count <50 10%/1) was
also simlar in both groups (9% inwavenous, 7% oral).

Table 4. Adverse events.

No. patients (%)

Oual Intravenous

ganciclovie ganciclovie

(n=12) n=47) r

All adverse events 91 (81) 41 17)
Neutropenia® 15(14) 1023) 0.23
Theombocytopeniat 72 a9
Anacinial 38 (36) 17 (30)
Diachoea 37(33) 1021) 018
fever 15(13) 9019)
Asthenia 1nao $(b)
Abdonunal pain 1302) 2(9)
Rash 11(10) 0
Sepsis 30 4(8.9) 0.20
Infection at

intravenous sited 0 1)

Neuttopenia, thiombocytopenia, and anacmia based on 43 and
107 pauents with luboratory data. *Absolute neutiophil count
<500 1OY/L. latelet count < S0 x 10%L THacmoglobin <9.5 p/dl.
SBased 0n 44 paticnts.

The incidence of sepsis was almost three times greater
in the mtravenous group than the oral group (8.5 versus
3%; P=0.20). Infecuon at the intravenous site also oc-
curred more often in the intravenous group (9%) com-
pared with the onal group (0%). Untortunately, no in-
formation was specifically collected concerning the pres-
ence or absence of a central venous catheter in patents
taking ol ganciclovie. Rash was also reported more tre-
quendy in the oral group than the intravenous group
(10 versus 0%). 1cis unclear whether this is of chinical
significance.

Discussion

Untreated CMV-related diseases are associated wadh a
high incidence of morbidity and moraality [14]. Almost
a decade ago, published studies indicated that ganciclovie

475
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was effecuve in treating CMV reunitis in innmunocom-
promised padents [15,16]. Subsequent published clini-
cal stadies of intravenous ganciclovir, administered on
an inducton regimen and then continuously as muainte-
nance therapy, demonstrated that progression of retinitis
could be forestalled tor a median of 42-128 days [17-20).
Regardless of ethicacy, however, continual maintenance
therapy with intravenous ganciclovir requires establish-
ment of permanent venous access that may turther com-
promise a deterioratng quality of hite. Furthermore,
a permanent, indwelling venous catheter carries the
potential for sepsis and catheter-related adverse events.

Administration of ganciclovir by the oral route results in

plasma concentrations that exceed the in vitro 1Cs; of

most CMV clinical ssolates [12). The ability o deliver
an oral dose of ganciclovir that is effective in maintaining
the stability of CMV retinitis, and well-tolerated, would
be of significant benefie. The purpose of this 20-week
study was to compare the efficacy and safety of oral gan-
ciclovir therapy (3000 mg daly) and intravenous ganci-
clovir therapy (5 mg/kg daily) in maintaining che saability
of CMV rednits in patients with AIDS.

The principal etlicacy parameter was tie (o progression
of retnitis. Progression was assessed by direct fundus-
copic visualizadon during the course of the study, and
by evaluation by a masked experienced reader ac the
conclusion of the study. Patients withdrawing before 20

weeks were considered 10 be censored at the tme of

withdrawal in the analysis. Kaplan-Meier curves show-
ing the time to progression (Fig. 1) were used o evaluace
treatment differences. Ac each tmepoint, the plot shows
the estimated proportion of subjects who are fice from
progression, from which the mean time o progression
can be estimated. In this study the mean time o progres-
sion was considered to be a more valid summary measure
because of the “step down” etfect in the time-to-progres-
sion curve, which attected median but not mean values.

On the basis of masked assessment of fundus pho-
tographs, patients receiving oral ganciclovir experienced
progression carlier (mean, 11 days) than patents re-
ceiving intravenous ganciclovir Satstcally, the 95% Cl
around the difference between the mean days o pro-
gression in the two treaunent groups indicated that there
is a 95% chance that the wue mean tme o disease
progression with oral ganciclovir maintenance was no
more than 24 days carher or 1 day later than the mean
tme o progression with ntaavenous ganciclovir ther-
apy. These results contrast with those obtained when
progression of retinitis was determined by the evaluat-
ing (unmasked) ophthalinologist using funduscopy. This
method of assessment resulted in longer times 10 pro-
gression for both treaunent groups, and a satstically
significant ditference between time o progression with
oral and intravenous ganciclovir treatument. While it is
important to consider the results from both assessments,
in the clinical trial setting, assessment of serial fundus
photographs is more objective and muay be a more sensi-
tive method for determining retinius progression. Assess-

ment of serial fundus photographs by a masked third
party removes observer bias that may skew stdy re-
sults, since the treating physician and the ophihahnol-
ogist were aware of the teaunent received by each pa-
tent. In the previously published, multicentre, random-
ized chincal tial designed o compare ganciclovie and
foscarnet, only masked fundus photographs were used o
determine and compare times to progression [8).

Naive patients (i.e., those who were not previously
treated for CMV retinias) had longer times to progres-
sion than non-maive patients. This is not unexpected
since studies have shown the median time to progres-
sion becomes shorter with cach subsequent reactivation
[21,22). Based on masked photographic assessment there
was no difference in time 1o progression of CMV re-
tnitis between oral and intravenous ganciclovir in pa-
dents who did not receive concomitant antiretrovirals.
For patients who received concomitant antiretrovirals,
there was a statistically significant longer time to retinitis
progression among patients randomized o intravenous
rather than oral ganciclovir. These same results were re-
ported when assessient was by direct observation via
funduscopy. In two similar stadies of oral and intravenous
ganciclovir in CMV retinitis this phenomenon has not
been observed [23,24). Furthermore, if data’are divided
into too many subgroups, significant ditferences between
the groups start to appear by chance.

As assessed by funduscopy, there was no difference be-
tween the teatment groups in the percentage of pa-
dents who developed bilateral disease during treatment,
or the time to progression. However, by photographic
assessment the percentage of patients who developed bi-
laceral disease during intravenous treatment was alinost
twice that of orally treated patients, although the time
1 progression was not significantly diflerent. Neither
funduscopic assessment nor fundus photographs showed
significant ditferences in the percentage of patients with
progression of retinitis into zone 1.

Although the patients in this study were inan advanced
stage of HIV disease, only one new diagnosis of extra-
ocular CMV disease was made during the study. This
low incidence of extraocular CMV disease may reflect
a secondary benefic of systemic CMV redinitis treatument
and should be considered in discussions about types ol
traviteal therapy.

The majority of patients in the study experienced ad-
verse events; however, many could be related 0 ad-
vanced HIV disease, opportunistic dise
concomitant medication. The safety benefius of oral gan-
ciclovir maintenance treaument included a lower inci-
dence of sepsis and neutropenia compared widh intra-
venous adiinistration. Sepsis and infection at the intra-
venous site occurred more often in the intavenous-
treated patients (8.5% sepsis, 9% intravenous-site infec-
tion) than the onally treated patients (3% sepsis, 0%
intravenous-site infection). The rate of neutropenia in
the intravenous ganciclovir group was nearly double that
of the oral group, 23 versus 14%, respectively.

¢s, or other
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Based on the results of funduscopic and photographic
assessment of progression, stability of visual acuity, pro-
gression from unilateral to bilateral disease and progres-
sion of retnitis into zone 1 from the remainder of the
reting, this study demonstrated that the ethicacy of oral
ganciclovir for maintenance teatmene of CMV redinids
is comparable with intravenous ganciclovir. Oral ganci-
clovir was well tolerated and, as shown by this study, has
a distinct advantage over intravenous ganciclovir by alle-
viating a potential site of infection caused by the -
venous catheter. Oral ganciclovir offers the patient and
physician an alternative o intravenous adiministration in
the maintenance therapy of CMV retinitis.
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Appendix

The Oral Ganciclovir European and Australian Coop-
crative Study Group comprises: Australiaz . Cooper
and P. McCluskey, St Vincent’s Hospial, Sydoey; Den-
mark: L. Mathiesen and K K. Borme, Kobenhavas Hw

dovre Hospital; P Skinhoy, J U Prause and S0 T

ning, Rigshospitaler, Copenhagen; England: S, Barcon,
St Stephen’s Climie; M. Johnson, Royal Free Hospial; ).
Main, A. Pinching, and C. Migdal, St Mary’s Hospual;
S. Mitchell, Mootfields Eye Hospital, London; France: C
Katlama and P Le Hoang, H()plul La Puie-Salpetnicre;
S. Matheron and 1. Cochereau, Hopial Bichac Cliude-
Bernard; W. Rozenbaumn and L. Zazoun, Hopitl Rod

schild, Paris; Germany: E.M. Fabricius, Beding ). Garweg,
H. Albreche, V. Knospe, A. Stochr and ). van Luntzen,
Univensity of Hamburg, Hamburg; E Gocebel, Umversity
of Munich, Munich; The Nethedands: S, Danner and

van den Horn, Acadennic Medical Centre, Amisterdang;
and M. Thomson and J. Hendeson, Syntex Develop-
ment Research, Madenhead, England.
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