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Cytomegalovirus (CMV) retino
pathy is the most common infection of 
the eye in patients with acquired imu
nodeficiency syndrome (AIOS) and is 
a major cause of AIOS-related mor
bidity. As attention has become fo
cused on quality of life issues in the 
fight against AIOS, CMV retinopathy 
has become a subject of intense study. 
Great progress has been made in the 
treatment of CMV retinopathy over 
the past decade; with the availability 
of ganciclovir and foscamet, it is rare 
for patients to die blindo With experi
ence, though, have come many con
troversies regarding the best manage
ment of CMV retinopathy. They range 
from a variety of issues dealing with 
early and accurate diagnosis of pa
tients needing treatment, to the best 
drugs and treatment regimens, to the 
treatment of complications. This re
view will cover current treatment op
tions for CMV retinopathy and con
cepts about the disease that help in 
making management decisions. It will 
focus on several controversies includ
ing deferral of treatment at diagnosis; 
the benefits of ganciclovir versus fos
camet; and the management of late 
disease reactivation and progression. 

CMV retinopathy is a necrotizing 
infection that destroys all layers of the 
retina. It is associated with surprising
ly little tissue inflammation. The ap
propriate management of CMV reti
nopathy of course depends on accu
rate diagnosis, which is based on clin
ical findings. There are no blood tests, 
for example, that will confirm an ocu
lar infection. At least half of the 

world's adult population is infected 
with CMV, and probably 95 % of 
AIOS patients have positive CMV so
rologies, whether or not they have 
CMV retinopathy. It is therefore im
portant to recognize the spectrum of 
its clinical manifestations. 

At one end of the spectrum are the 
"fulminant/edematous" type of le
sions. These have the "classic" ap
pearance of CMV retinopathy, cha
racterized by dense opacification 
throughout the lesiono They are usual
ly located adjacent to retinal vessels, 
and have variable degrees of dense 
hemorrhage and retinal vasculitis. 

At the other end of the spectrum are 
the " indolent/granular" type of le
sions, characterized by less dense 
opacification, usually with little he
morrhage. They have an atrophic 
center, suggesting that the lesions are 
expanding so slowly that the body has 
time to completely clear the necrotic 
debris from this area. 

Here are two more lesions of the 
indolentfgranular type. They almost 
appear to have been treated, although 
in these cases they were not. These 
lesions are sometimes called "atypi
cal retinitis " , but ironically they are 
the most specific for CMV retinopa
thy; the very dry, granular border that 
is best seen in this type of lesion, 
coupled with the scant inflammatory 
reaction, occurs in no other disease. 

About a dozen retinal or choro ida I 
pathogens have been identified in pa
tients with AIOS. Most are uncom
mon, and only a few can be confused 
with CMV retinopathy. Herpes sim-
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plex virus infections of the retina are 
extremely rare; only 2 or 3 presumed 
cases have been seen at UCLA in the 
past 10 years. There is no granularity 
to the deep retina I lesions of early 
infection. 

The "progressive outer retinal 
necrosis syndrome" is a rapidly pro
gressive necrotizing retinopathy that 
involves both the peripheral retina and 
macula, and has little-associated in
flammation. It is caused by varicella
zoster virus (VZV) and is distinct from 
another VZV -related disorder, the 
acute retinal necrosis syndrome. AI
though uncommon, it is the second 
most frequent ocular infection that we 
see in AIOS patients . Several features 
distinguish it from CMV retinopathy : 
the homogeneous deep retinal opaci
fication without granular borders ; the 
early invol vement af the fovea; and its 
very rapid course. Almost invariably 
these patients lose all vision, even 
with aggressive antiviral therapy . 
Most patients have been treated with 
intravenous acyclovir, but recent1y 
foscamet has been used as an altema
tive therapy for this disorder. 

The only other retina I infection that 
is seen with any frequency in AIOS 
patients is ocular toxoplasmosis; still 
it only accounts for about 1 -3 %  of 
retinal infections. Typical features of 
the disease include densely-opaque, 
necrotizing retinitis that has a more 
" indurated" appearance than CMV 
retinopathy; no hemorrhage; and a 
prominent vitreous inflammatory re
action. 

Syphilis is more likely to cause 
posterior segment disease in patients 
with AIOS. It can either result in deep 
subretinal plaque-like lesions or 
grainy retinitis. The latter form of dis
ease might be confused with the indo
lent/granular form of CMV retinopa
thy if it was not for the prominent 
vitreous inflammatory reaction. 

The most important clinical feature 
that helps to distinguish syphilis or 
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ocular toxoplasmosis from CMV 
retinopathy is a prominent inflamma
tory reaction. You will never see a red 
eye, fibrin clots, or posterior synechi
ae in an AIOS patient with CMV reti
nopathy. 

Recently intraocular lymphomas 
with retinal involvement have been 
described in patients with AIOS.  ln 
some cases, it can resemble CMV 
retinopathy. 

. 

Cotton-wool spots occur in at least 
two-thirds of patients with AIOS .  
They are usually easily distinguished 
from early foci of CMV retinopathy 
by their sharply demarcated borders, 
"squiggly" appearance, and superfi
cial location. Occasionally , however, 
a large cotton-wool spot can be con
fused with an early focus of CMV 
retinopathy. Close follow-up, over a 
2-week period with usually reveal 
whether lesions are cotton-wool spots; 
they resolve spontaneously, while 
CMV retinopathy will progresso 

Choroidal diseases, such as choroi
daI pneumocystosis and Mycobacte
rium avium complex choroiditis, 
should not be confused with CMV 
retinopathy because of their multifo
cal appearance and location deep to 
the retina. 

The epidemiology of CMV retino
pathy has been studied. ln preparing 
for clinical trials, we need information 
on prevalence, patients at risk, and 
survival. And of course this informa
tion is important for patients and their 
primary care providers. 

The exact prevalence of CMV 
retinopathy in patients with AIOS is 
not known, but most investigators 
agree that 1 5-25 % of patients will 
develop this infection at some point 
during the course of their disease. The 
development of CMV retinopathy in a 
previously healthy individual without 
other causes for immunosuppression 
is sufficient criteria for a diagnosis of 
AIOS. It is, however, usually a late 
manifestation of disease, occurring 

only in patients with the most severe 
degrees of immunosuppression; 
therefore, only about 2 % of patients 
will have CMV retinopathy as their 
index diagnosis for AIOS.  Based on 
prevalence, statistics, and incidence 
figures for the development of AIOS 
in HIV -infected individuaIs, the risk 
of an HIV -infected individual develo
ping CMV retinopathy during the first 
7 years after HIV infection has been 
calculated to be less than 1/2 of 1 % ;  
therefore large scale screening pro
grams, which were initially advo
cated by some, would be of little 
value. 

The median interval between a di
agnosis of AIOS and the development 
of CMV retinopathy is approximately 
9- 10  months. Survival of patients with 
CMV retinopathy has been increasing 
over the years; still, patients have a 
median survival of only 8-12  months 
after development of CMV retinopa
thy. 

Who is at greatest risk for develop
ment of CMV retinopathy? There is a 

negative correlation with C04-posi
tive lymphocyte counts. There is an 
increasing risk of CMV retinopath y as 
a patients 's C04 count falls during the 
course of their disease (Robert Mur
phy, M.O. ,  Northwestem University , 
Chicago, ILL, personal communica
tion) . Nearly all patients with CMV 
retinopathy will have a C04 count 
less than 50. 

It has been a mystery why CMV 
retinopathy is so much more common 
among patients with AIOS than 
among other patients with systemic 
CMV infection and severe immuno
suppression, such as solid organ trans
plant and bone-marrow transplant re
cipients, in whom the prevalence is 
only about 1 % .  It may be related to 
microvascular disease, CMV retino
pathy frequently develops adjacent to 
retinal vessels, probably because the 
virus reaches the eye in infected leu
kocytes during CMV viremia. Also, 
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most, if not alI, patients with HIV 
infection have a diffuse retina 1 micro
vasculopathy very similar to diabetic 
retinopathy, that results in the focal 
ischemia that causes cotton-wool 
spots and retinal hemorrhages. Ul
trastructural studies show marked nar
rowing of capillary lumina. 

Using the conjunctiva as a model of 
HIV -associated microvasculopathy, 
it has been shown that the severity of 
microvascular disease was correlated 
with fibrinogen leveIs and with in
creased red celI aggregation, as mea
sured by the zeta sedimentation ratio. 
Both of these factors lead to sludging 
of blood flow. It is possible that the 
combination of capillary closure and 
decreased transit time through the re
tinal capillary network may place pa
tients with AIOS at increased risk of 
developing a retinal infection during 
prolonged CMV viremia. 

One of the oldest conroversies in 
the management of CMV retinopathy 
is whether treatment for smalI lesions 
outside the major vascular arcades can 
be deferred for 2 weeks, a month, or 
even longer, without adversely affect
ing the patient's ultimate visual out
come. Oecisions about this issue re
quire an understanding of the natural 
history of CMV retinopathy . 

CMV retinopathy usualIy starts as 
a single focus of disease, which then 
expands to destroy the entire retina 
over a several-months period. It is 
probably difficult to establish the first 
infection, since patients usual1y have 
only 1 or 2 foci at presentation. It is 
uncommon for a new lesion to develop 
even if lesions are progressing. 

It is also unusual for a lesion to 
develop in the fovea. As lesions 
spread, they tend to progress circum
ferentialIy around the fovea, rather 
than straight toward it. These observa
tions have led to the concept that CMV 
retinopathy is relatively " foveal-spar
ing" .  Thus, an untreated lesion may 
pose little threat to vision for some 
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time after diagnosis. 
The kinetics of disease progression 

have been studied in untreated pa
tients. ln nearly alI patients studied, 
the rates of progression were different 
in various directions. Very characte
ristic, however, was the fact that ante
rior progression towards the ora serra
ta is faster than posterior progression 
towards the fovea. Although progres
sion rates vary widely,  the untreated 
disease approaches the fovea at ap
proximately 24 microns per day. Also, 
fulminant/edematous lesions proba
bly progress faster than indolent/gra
nular lesions. 

There are many patients with pe
ripheral indolent/granular disease 
who ha ve elected not to undergo treat
ment immediately .  When treatment is 
finalIy started after a few weeks in 
such cases, vision can remain un
changed, there are typically no new 
lesions, and patients subsequently do 
very welI with therapy. 

With currently available drugs, 
there are several reasons why deferral 
of treatment would be desirable. Both 
ganciclovir and foscame.t are availa
ble only as an intravenous drug, and 
treatment is very expensive; in Los 
Angeles, a year of therapy with ganci
clovir can cost $ 30,000, and a year of 
therapy with foscamet can cost over $ 
100,000 when one considers both the 
cost of the drug and the equipment and 
medical care associated with its ad
ministration. Oeferral of treatment 
will avoid this initial expense and in
convenience. 

Second, deferral of treatment will 
avoid drug toxicity. Both ganciclovir 
and foscamet have severe side effects; 
ganciclovir is a bone marrow suppres
sant and foscamet can have severe 
renal toxicity. 

AIso, deferral of treatment will 
avoid catheter s�psis, which has been 
reported to occur at a rate of 2/1000 
catheter-days. 

Before the availability of foscamet 

and newer antiretroviral drugs, a ma
jor consideration was that deferral of 
treatment alIowed patients to continue 
using fulI-dose zidovudine, which 
could not always be used with ganci
clovir because of competing toxici
ties. 

There are, of course, arguments in 
favor of immediate treatment: It will 
reduce the risk of new lesions even 
further; it prevents the enlargement of 
lesions, which might reduce the risk of 
retinal detachments; and it presuma
bly treats clinicalIy-inapparent, non
ocular sites of CMV infection that 
might eventualIy be life-threatening. 
The issue of immediate versus de
ferred treatment has not yet been re
solved. And, of course, as less toxic 
drug therapies are developed, the risk/ 
benefit analysis will undoubtedly fa
vor earlier treatment. 

Specific terminology and concepts 
have been developed that facilitate 
standardized reporting of various mul
ti-center studies of CMV retinopathy 
treatment. First, the location oflesions 
is described by zone. Lesions within 
zone 1 (within 1 disc diameter of the 
optic nerve head margin or within 2 
disc diameters of the center of the 
fovea) are considered immediately 
vision-threatening, while lesions in 
zones 2 and 3 (the "peripheral reti
na") are not. 

The concept of the lesion border is 
important. ln many cases, there is a 
transition zone between normal and 
necrotic retina that is characterized 
clinicalIy by multiple "white dots" .  
The border of the lesion should en
compass alI white dots. 

The assessment of disease outcome 
in clinical trials is based on the philo
sophy that treatment is given to pre
vent infection of additional normal 
tissue. Thus, progression is defmed 
only by the development of new lesi
ons ar enlargement of pre-existing 
lesions, regardless oflesion appearan
ce. Changes in retinal opacity is a poor 
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surrogate for progression, since lesi
ons can continue to enlarge even with 
a decrease in opacity. Nevertheless, 
persistent border activity is a reasona
bly good predictor of eventual pro
gression. Opacity is important only at 
the lesion border, which represents 
the area of active advancing infection. 
Opacity in more central areas of the 
lesion represents exudative material, 
necrotic debris, or possibly calcium. 
The degree of border opacification 
can very widely letween different 
patients, and we usually refer to le
sions only as being either active or 
inactive. 

When the AIDS epidemic began, 
there were no effective treatments for 
CMV retinopathy. ln 1984, ganciclo
vir became available on compassion
ate use basis . lt inactivates the virus 
but does not eliminate it from the eye. 
Therefore, patients are first given an 
induction course to inactivate the le
sions, followed by life-long mainte
nance therapy to prevent disease reac
tivation. ln 199 1 ,  a second drug, fos
camet, was also approved by the 
FDA for treatment of CMV retinopa
thy. lt is used in the sarne manner. 
BOth drugs are currently available 
only in an intravenous preparation and 
therefore patients must receive home 
infusions. Although treatment can in
activate lesions, there are a number of 
problems with their use. ln addition to 
the . problems already described, we 
now know that lesions will eventually 
reactivate and progress in most pa
tients, if they survive long enough, 
even with maintenance therapy. 

There have been a number of re
ports documenting virus resistance to 
ganciclovir or foscamet. There is still 
poor correlation, however, between in 
vitro tests of drug resistance and clini
cal response to drug treatment. 

The SOCA Foscamet-Ganciclovir 
CMV Retinitis Trial, which was re
cently reported in the New England 
Joumal of Medicine, was designed to 
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compare the efficácy and safety of 
ganciclovir versus foscamet, and to 
study the risks and benefits of imme
diate versus deferred treatment for 
small peripheral lesions. The study 
had a fairly complicated design based 
on lesion extent and location. One 
aspect of the study was the randomi
zation of patients with small periphe
ral lesions in zones 2 or 3 to immediate 
versus deferred therapy until progres
sion was noted. Because the issue of 
treatment deferral is controversial, 
patients were actually allowed to state 
their preference between immediate 
treatment, randomization, or deferral. 
Analysis of this part of the trial is still 
incomplete. 

The New England J oumal of Medi
cine publication resulted from the fact 
that the treatment protocol was 
stopped prematurely when it was dis
covered that patients receiving foscar
net survived longer than patients re
ceiving ganciclovir; the article dis
cusses only that aspect of the study. 
Patients treated with ganciclovir sur
vived a median of 8 .5 months while 
patients receiving foscamet survived 
a median of 12.6 months, which was a 
highly significant difference. Because 
of its renal toxicity, foscamet had a 
survival benefit only for those patients 
with normal creatinine clearance. The 
cause of the differential survival could 
not be determined. It might be related 
to the drugs themselves since foscar
net has some antiretroviral activity. lt 
might also be related, in part, to other 
uncontrolled variables such as the use 
of other antiretroviral drugs. Patients 
on foscamet can receive full-dose 
zidovudine, which is known to pro
long life, while patients on ganciclo
vir sometimes cannot, since they are 
both bone marrow suppressants. 

There was no difference between 
the two drugs for major ophthalmic 
end-points, such as final visual acuity 
or median time to reactivation and 
progression, which was slightly under 

60 days for both drugs. We still have 
not analyzed our data for more subtle 
differences between the drugs, such as 
the extent of progression when it does 
occur. 

The drugs are not equal in their 
associated non-ocular morbidity , 
however. There was a much higher 
" switch rate " in patients on foscamet 
meaning that they could not tolerate 
treatment and had to be changed to 
ganciclovir. These increased switches 
for patients on foscamet were most 
commonly related to its toxicity . 

The questions of which drug is tru
ly "better" therapy remains to be de
termined. Since there are no obvious 
differences in the ability of these two 
drugs to control retinopathy, the pa
tient's primary care provider should 
be involved in choosing which drug to 
use, based on non-ophthalmic factors 
such as side effects, drug tolerance, 
and survival issues. lnterestingly, 
when the SOCA treatment protocol 
was terminated, only 20% of patients 
and their primary care providers elect
ed to switch from ganciclovit to fo
scamet, despite its reported survival 
benefit. 

The SOCA studies concentrated on 
the management of newly diagnosed 
CMV retinopathy, for which we ex
pect complete resolution of disease 
activity after a 2 week course of induç
tion therapy. They did not specifically 
address the question of " break
through" or reacti vation and spread 
of disease during maintenance thera
py. 

Reactivation is now believed to 
occur in a11 patients, if they live long 
enough. The cause for this phenome
non is uncertain; although viraI resist
ance has been reported in some cases, 
continued waning of the host's own 
immune defenses is probably the ma
jor factor responsible for poor control 
in most cases. 

ln }llany patients, reactivated dis
ease can again be brought under con-
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trol through reinduction, which is the 
administration of another 2-week 
course of high-dose therapy . This ob
servation suggests that current main
tenance drug leveIs are inadequate for 
control of disease; it is difficult, 
though, to continue higher doses of 
maintenance therapy because of the 
drugs ' toxicities . 

Another interesting finding in the 
SOCA trial was that reinductions oc
cur at decreasing frequencies, indicat
ing that CMV retinopathy is harder 
and harder to keep in control as time 
goes on. Eventual1y ,  it may become 
impossible to inactivate lesions, and 
the best that can be hoped for is slowed 
progression. Despite agressive thera
py, some patients with very long sur
vival can eventualIy have total retinal 
destruction through slow spread of 
disease. 

There are some patients who se em 
to have inactive lesions during main
tenance therapy,  but continue to have 
progressive destruction of the peri
pheral retina. It may be difficult to see 
any obvious border opacification, al
though presumably the lesions conti
nue to have very low-grade viraI acti
vity. This phenomenon has been cal
led "creeping scars" by some inves
tigators. 

The management of late progres
sions is currently the most pressing 
issue surrounding CMV retinopathy, 
and will be the problem addressed in 
the second large trial at SOCA Cen
ters. ln the CMV Retinitis Relapse 
Trial patients with disease reactiva
tion will be randomized to one of 
several different maintenance thera
pies using various doses of foscamet 
or ganciclovir. They include: switch
ing from ganciclovir to foscamet or 
vice versa when reactivation occurs; 
the combined use of ganciclovir and 
foscamet, based on in vitro evidence 
that ganciclovir and foscamet are sy
nergistic; and the continued adminis
tration of induction leveI ganciclovir 
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with the concurrent administration of 
leukocyte growth factors, such as 
granulocyte-monocyte colony stimu
lating factor (OM-CSF) or granulo
cyte colony stimulating factor (0-
CSF) ,  which will prevent drug-in
duced neutropenia. 

Because of drug toxicity, local the
rapies for CMV retinopathy have been 
investigated. They inc1ude intravi
treal ganciclovir, a recent report of 
implantable devices with slow release 
ganciclovir, and the possibility of ion
tophoresis of foscamet. 

1 am frequently asked about intravi
treal injections of ganciclovir. This 
treatment can be used successful1y to 
control CMV retinopathy, but has 
many disadvantages including the 
complications of the injections them
selves, such as endophthalmitis; the 
logistical difficulties of giving pa
tients intraocular injections on a once 
or twice week1y basis indefinitely; the 
fact that it treats only ocular disease, 
despite the fact that patients with 
CMV retinopathy invariably have tis
sue-invasive CMV infections of other 
organs at the sarne time; and indica
tions that ganciclovir injected intravi
treally may have greater retina 1 toxici
ty than heretofore believed. 

Several years ago intravitreal gan
ciclovir was the only altemative to 
systemic ganciclovir. It was indicated 
for patients who developed neutrope
nia; for patients who had progression 
of lesions despite continued mainte
nance therapy ;  for those who wished 
to take concurrent zidovudine therapy 
for its survival advantage; and as a 
means of reducing catheter-related 
sepsis. There are now, or may soon be, 
more appropriate altematives for each 
of these indications. Patients with neu
tropenia can be switched to foscamet 
or gi ven leukocyte growth factors. We 
believe that sim pIe reinduction thera
py alone is just as effective as supple
mental intravitreal ganciclovir for pa
tients with progression. Zidovudine 

can be taken in fulI doses with foscar
net and newer antiretroviral drugs 
such as didanosine do not have com
peting toxicities with ganciclovir. 
And finally, oral formulations of these 
drugs that are in development will 
redu ce the risks of catheter sepsis. 

Another management problem that 
usualIy occurs late in the course of 
CMV retinopathy is retinal detach
ment. There is an increased risk of 
retinal detachments in patients with 
lesions extending to the ora serrata 
and when greater than 50% of the 
peripheral retina is infected. They are 
becoming increasingly common as 
patient survival increases; 50% or 
more of patients can be expected to 
develop retinal detachments if they 
survive long enough. More controver
sial is the relationship between dis
ease activity and retinal detachments 
and a possible relationship between 
retinal detachments and antiviral drug 
treatment. 

These detachments can be success
fulIy repáired with silicone oH tam
panode, but there are several pro
blems associated with this therapy, 
including induced hyperopia that re
quires contact lens rehabilitation; ca
taract formation; and in many cases, 
final visual results have been disap
pointing, even íf the macula remains 
attached and noninfected. 

Oral ganciclovir is currently being 
studied in clinical trials. Because of its 
low bioavailability, it is used only as a 
maintenance agent after successful 
intravenous induction. It successful, it 
will simplify the long-term manage
ment of CMV retinopathy, but pa
tients will still need periodic intrave
nous reinductions. 

There are many new drugs and the
rapies in development for CMV reti
nopathy. New drugs include cyclobu
tol-O and HPMPC, but they are not 
yet ready for clinical testing. Adjunc
tive therapies have also been investi
gated. Leukocyte growth factors, in-
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cluding G-CSF and GM-CSF have 
been used to maintain adequate neu
trophi1 levels despite the bone marrow 
toxicity of ganciclovir. There has been 
considerable interest in the use of 
CMV hyperimmune globulin, bu it 
has not yet been shown to be useful in 
the management of CMV retinopathy, 
when used as an adjunctive therapy to 
gancic1ovir. 

. 

Prophylactic therapy will be at
tempted to prevent disease develop-
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ment altogether. Two drugs are being 
considered as prophylactic agents. 
The first is oral ganciclovir and the 
other, BW 256U87, is an oral pro
drug of acyc10vir from Burroughs 
Wellcome Company. Although acy
c10vir is not a good anti-CMV agent, 
the very high leveIs of acyc10vir 
achieved with this new drug may be 
adequate to prevent development of 
new infections. Before widespread 
prophylaxis in instituted, though, ad-

ditional information is needed regard
ing risk factors, so that we can identify 
that sub-population who would bene
fit most from these drugs. 

ln conclusion, the management of 
CMV retinopathy remains a challeng
ing problem. We need to determine 
the most effective use of CUfl'ent 
drugs, while searching for new thera
pies that are simpler, more cost-effec
tive, and provide the best quality of 
life for patients with this disease. 
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