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SA HALPERIN, GR LA RocHE. Long term therapy of cytomegalovirus retinitis with ganciclovir in a child 
with acquired immune deficiency syndrome. Can J Infect Dis 1993:4(1):15·20. Cytomegalovirus 
retinitis is the most severe ophthalmologica l complication of patients with acquired immune deficiency 
syndrome (AIDS). Ganciclovir must be given continuously to control progression of the disease or relapse 
typically occurs. Data in children are limited; this report describes a nine-year-old boy with transfusion
acquired AIDS who was treated with ganciclovir for 23 months for control of cytomegalovirus retinitis. The 
retinal disease was exacerbated when ganciclovir was temporarily withheld because of presumed drug 
toxicity, and improved \vith re-institution of therapy. When ganciclovir was finally discontinued because 
of complete loss of vision. the patient rapidly deteriorated and died; widespread cytomegalovirus infection 
was found at autopsy. Subcapsular cataracts appearing during therapy were thought to be a toxic effect 
of ganciclovir. Ganciclovir can be effective in controlling cytomegalovirus retinitis in children; however. 
similarities in laboratory findings may lead to confusion between systemic drug toxicity and disease 
progression. 
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Traitement a long terme par le ganciclovir d'une retinite a cytomegalovirus chez un 
enfant attaint du syndrome d'immunodeficience acquise 

REsUME: La retinite a cytomegalovirus (CMV) est Ia complication ophtalmologique Ia plus grave qui puisse 
survenir chez les s idatiques. L'administration continue de ganciclovir est indispensable pour contr6ler 
!'evolution de Ia maladie. sans quoi les rechutes surviennent typiquement. Les donnees relatives aux enfants 
sont limitees. Le present rapport decrit le cas d'un gar9on age de neuf ans. ayant contracte le SIDA a Ia 
suite d'une transfusion sanguine. et qui a ete traite par le ganciclovir pendant 23 mois pour contr6ler une 
retinite a cytomegalovirus. La maladie a ete exacerbee par l'arrellemporaire du medicament. motive par 
sa presumee toxicite, et amelioree des Ia reprise du traitement. Quand Ia therapie a ete definitivement 
interrompue en raison d'une cecite totale, l'etat du patient s'est rapidement deteriore el il esl decede. 
L'etendue de !'infection a CMV a ete constatee a l'a utopsie. Les cataractes sous-capsulaires apparues au 
cours du traitement sont attribuees a l'effet toxique du ganciclovir. Le medicament peut contr6ler 
efficacement Ia retinite a CMV chez !'enfant. Cependant. Ia similarite des resultats de laboratoire peu t creer 
une confusion entre une toxicite medicamenteuse systemique et !'evolution de Ia maladie. 
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THE NUMBER OF CHILDREN INFECTED BY THE HUMAN 

immunodeficiency virus (HIV) continues to in
crease in Canada and throughout the world {1,2). Like 
adults, children with the acquired immune deficiency 
syndrome (AIDS) are susceptible to opportunistic infec
tions (3). Substantial morbidity and mortality are as
sociated with infection by cytomegalovirus (CMV) which 
may cause retinitis, enteritis. pneumonitis and 
hepatitis (4,5). Recently ganciclovir (Cytovene; Syntex), 
an antiviral drug which is active against CMV, was 
licensed for use in Canada. There has been limited 
experience with this agent in children, and the optimal 
parameters for its use are unknown. The authors report 
the long term use of ganciclovir in a child with AIDS 

complicated by CMV retinitis . The difficulty in differen
tiating drug-induced systemic toxicity from progression 
of CMV disease is discussed, and the development of 
subcapsular cataracts as a possible toxic complication 
of long term therapy is described. 

CASE PRESENTATION 
An eight-year-old boy. previously treated for acute 

lymphoblastic leukemia, developed fatigue, weight loss. 
adenopathy and elevated hepatic enzymes over a two 
month period. A diagnostic evaluation revealed positive 
HlV serology. The infection was traced to an HlV-posi
tive unit of erythrocytes received 15 months before. 

One month later. the patient developed Candida 
albicans esophagitis. Retinal lesions in the left eye and 
localized disk swelling were thought to be early candida 
endophthalmitis. He was treated with amphotericin B 
and flucytosine for one month until hepatic enzyme 
elevation necessitated discontinuation of therapy. The 
retina were normal at that point. Three months later. 
the patient developed bilateral CMV retinitis with visual 
loss in both eyes. Macular involvement was worse in the 
left eye and was accompanied by papillitis and retinitis 
(Figure la). Vision was markedly decreased in that eye 
while the paramacular location of the main focus of 
disease allowed better vision in the right eye. Gan
ciclovir 2.5 mg/kg every 8 h for four weeks produced 
marked improvement in the appearance of the fundus 
and some recovery of visual acuity (Figure lb) . CMV 
cultures of upper respiratory tract secretions and urine 
reverted to negative. Ganciclovir therapy was changed 
to a maintenance dosage of 6 mg/ kg/ day for five days. 
Therapy was interrupted at week 12 in response to a 
rise in hepatic enzymes. CMV cultures of urine. blood 
and pharyngeal secretions were negative. 

Ganciclovir was again discontinued at week 30 be
cause ofpancytopenia. However. when CMVwas recov
ered from cultures of blood, urine and throat. ganci
clovir was reinstituted at the maintenance dose and 
schedule. Elevated hepatic enzymes and thrombocyto
penia again led to discontinuation of ganciclovir at 
week 41 of therapy. A relapse of retinitis and vitritis in 
the left eye and diffuse retinal ischemic changes in the 
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right eye ensued leaving vision severely impaired in 
both eyes. Ganciclovir was restarted at 6 mg/kg for five 
days per week but was increased to 5 mg/kg every 12 
h 10 days later when pulmonary infiltrates and fever 
developed and CMV was recovered from respiratory 
secretions collected at bronchoscopy. The pulmonary 
infiltrates resolved, visual acuity improved, and there 
was a decrease in activity of the retinal lesions. Pan
cytopenia improved and hepatic enzymes decreased. 

Over the next five months, the patient was clinically 
well with weight gain and increased activity. Gan
ciclovir was continued at 6 mg/kg once daily. There was 
no significant deterioration in visual acuity nor reac
tivation of the retinal lesions. Hematological and 
hepatic laboratory parameters were stable. During 
week 70 of therapy, bilateral posterior subcapsular 
cataracts were first detected despite both eyes having 
been otherwise quiescent for six months (Figure lc). 

After 95 weeks of ganciclovir therapy, the patient 
developed congestive heart failure which was treated 
with digitalis and diuretics. Diffuse retinitis and in
creased cataracts were noted in the right eye; an opa
que lens and hazy media completely obscured the left 
fundus. The left eye had no light perception while the 
right eye was limited to a small peripheral island of 
vision. CMV was recovered from a urine culture. 

The patient developed worsening congestive heart 
failure and nephrosis during week 98 and was anemic 
and thrombocytopenic. Because of total vision loss. 
ganciclovir was discontinued. Interstitial pneumonia 
developed eight days later and rapidly progressed over 
the next five days. Worsening cardiac dysfunction and 
renal failure led to the patient's death 100 weeks after 
initiation of ganciclovir therapy. A post mortem ex
amination showed widespread CMV disease involving 
the kidneys, lungs, brain, retina, heart, liver and bowel 
(Figure 2). 

DISCUSSION 
CMV retinitis is the most severe ophthalmological 

complication of patients with AIDS {6, 7). Ganciclovir, an 
acyclovir analogue active against CMV, is now widely 
used for therapy of CMV retinitis , but data in children 
are limited. This report described a child with trans
fusion-acquired AIDS and CMV retinitis treated with 
ganciclovir for 23 months. 

CMV is an important opportunistic pathogen and a 
major cause of death in children with AIDS. Clinical 
manifestations of CMV infection include disseminated 
infection, gastric ulceration, hepatitis, encephalitis and 
interstitial pneumonia (3). CMV retinitis typically is a 
progressive, necrotizing lesion which may be bilateral 
and multifocal . Lesions may begin as diffuse retinitis 
with multiple hemorrhages or as focal areas that grad
ually increase in size leaving an atrophic centre (8). 
Necrotic lesions often are surrounded by retinal hemor
rhage. The optic nerve may be involved (9). Loss of 
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Figure 1) Ophthalmological findings ofCMV infection treated long term withganciclovir. a Leftfundus showing acute necrotizing CMV 
retinitis before treatment. b lifter initial treatment, the lesions have almost disappeared leaving behind thinned area of retina with 
sclerotic vessels. c Right lens showing early vesicular posterior lenticular changes attributable to the chronic use of ganciclovir 

visual acuity is related mainly to macular and optic 
nerve involvement. Vitreous involvement. may occur 
and retinal detachment is a common late complication 
(1 0). While retinitis alone in CMV infection is observed 
in 15 to 46% of AIDS patients (8). it occurs less common
ly in children than adults (11). However, ocular involve
ment in disseminated CMV infection is more common 
in children (7). 

Ganciclovir is an acyclic nucleoside analogue of 2'
deoxyguanosine with potent. anti-CMV activity in vitro 
and in vivo. The mechanism of action is selective inhibi
tion of CMV DNA polymerase (12,13). thus effectively 
inhibiting viral replication. Bone marrow suppression, 
including anemia, neutropenia and thrombocytopenia, 
is the most common adverse reaction which limits the 
use of ganciclovir. Other toxic reactions include hepato
cellular damage, rash. gastrointestinal symptoms and 
neurological abnormalities including disorientation. 
confusion and psychosis ( 14). 

Cataracts have not previously been reported as a 
toxic effect of ganciclovir. While posterior cataracts 
secondary to chronic inflammation associated with 
CMV infection could have occurred in the present 
patient. they appeared when the ocular CMV infection 
had been quiescent for many months. Furthermore. 
cataracts have not previously been reported in chronic 
CMV eye infections of HIV-infected patients. The early 
stages of the present patient's cataracts could have 
been mistaken for steroid-induced opacities but their 
appearance was not characteristic, and while steroids 
had been given during the patient's leukemia therapy, 
the intermittent courses of five days' duration had been 
completed 25 months before the appearance of the 
cataracts. A longer course of daily steroids was also 
administered during induction chemotherapy, but it 
was completed four-and-a-half years before develop
ment of the cataracts . The length of the intervening 
delays precludes implication of the steroids in the cat
aracts' formation (15). 

The duplicating lens epithelium of a child likely is 
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more susceptible than an adult's to ganciclovir, similar 
to the increased susceptibility of young lenses to radia
tion. Radiation cataracts appear to be caused by altera
tions in the protein metabolism of cell division ( 16). 
probably the same mechanism of cataractogenesis oc
curring with ganciclovir, a DNA polymerase inhibitor. 
Radiation primarily damages the germinative epithelial 
cells of the lens; therefore. cataracts would occur with 
lesser radiation doses and with a shorter latency period 
in younger lenses. Moreover, the earlier changes of 
experimental radiation cataracts have shown vacuoles 
of the posterior lens similar to those in the present 
patient (Figure !c) who was never given radiotherapy. 

Numerous studies have demonstrated the useful
ness of ganciclovir for the treatment of CMV retinitis in 
adults (17-26) and less commonly in children (27). 
Response to ganciclovir therapy has exceeded 80% in 
most studies using two to three weeks of therapy at 7.5 
to 10 mg/kg, but the retinitis recurred by three weeks 
in virtually all patients after ganciclovir was discon
tinued. For this reason, lifelong maintenance therapy 
has been recommended (17,20,21,25,26). 

Long term therapy delays but does not halt progres
sion of retinitis (28,29). Ganciclovir is a virostatic agent 
which inhibits replication but does not eradicate the 
virus. Although retinal lesions regress with therapy, 
active CMV lesions can be demonstrated at margins of 
scars. and in other ocular tissue of ophthalmologically 
normal fundal areas (30-32). The emergence of viral 
resistance to ganciclovir in patients on long term 
therapy has also been a concern since the in vitro 
isolation of a resistant viral mutant (33) and the more 
recent report of resistance in the clinical setting (34). 
Longer duration of therapy is associated with an in
creased incidence of resistance (35). 

Progression of the CMV retinitis in this case study 
occurred despite maintenance ganciclovir therapy, 
while acceleration of the retinal disease was related to 
temporary discontinuation of antiviral therapy made 
necessary because of concerns about potential drug 
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Figure 2 ) Histological involvement with CMV infection (hematoxylin and eosin stain). Top left Endstage calcijlcation (arrow) of the 
retina reflects severe damage to the eye caused by CMV (60x). Top centre Periventricular destruction associated with giant astrocytes, 
often with CMV intranuclear inclusions (arrow) (250x). Top right CMV inclusions (arrow) in myocytes of the heart (250x). Bottom left 
Diffu.se alveolar pulmonary damage with CMV inclusion (arrow) (250x). Bottom centre CMV inclusions (arrow) in bowel. probably in 
endothelium of submucosal capillary (250x). Bottom right Hepatic inclusions (arrow) associated with extensive fatty change, lobular 
disarray, and degeneration (250x) 

toxicity. The difficulty in distinguishing commonly re
ported ganciclovir adverse effects (neutropenia, hepatic 
enzyme elevation) from systemic CMV disease repeated
ly led to trials of drug withdrawal followed by more 
intensive drug therapy. Although this approach may 
have prevented irreversible drug toxicity, the cost was 
rapid and mostly irreversible loss of visual acuity. His
topathological liver examination might have provided a 
specific diagnosis but this procedure is not without 
risk. The etiology of neutropenia in HfV-infected in
dividuals often is resistant to specific diagnosis (36). 

Alternative methods of drug delivery have been 
proposed to circumvent the systemic toxicity of gan
ciclovir. Repeated intravitreal ganciclovir has been used 
successfully for CMV retinitis (37-39). This approach 
has permitted the use of ganciclovir in patients who 
have bone marrow suppression due to underlying dis
ease, previous ganciclovir therapy or use of other 
myelosuppressive drugs, such as zidovudine. However, 
there are many disadvantages of intravitreal injections 
of ganciclovir including the loss of systemic antiviral 
activity (40) and difficulty of the necessary repeated 
intravitreal injections in children. Although ganciclovir 
therapy has been less effective in treating CMV infec
tions in organs other than the retina (41-45), delayed 
progression of the disease has frequently been 
reported. Foscamet (trisodium phosphonoformate) is 
an investigational antiviral drug which may be effective 
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in patients with CMV retinitis whose CMV isolates have 
developed resistance to ganciclovir (46). In this study, 
however, the rapid deterioration and death following 
discontinuation of ganciclovir, and the disseminated 
infection found at post mortem examination suggests 
that the ganciclovir may still have been providing some 
antiviral effect at the time of its discontinuation, despite 
progression of the ocular disease. Unfortunately the 
virus could not be reisolated from frozen aliquots for 
ganciclovir susceptibility testing. 

As the number of HIV-infected children grows. ade
quate management of serious CMV infection will be
come more important. Although limited by its signif
icant toxicity, parenteral route and requirement for 
lifelong therapy, ganciclovir is the only licensed anti
viral agent with demonstrated efficacy in treating CMV 
disease (4 7). Additional experience with its use in children 
is required to establish the optimal therapeutic and 
maintenance regimen and to defme the most effective 
ophthalmological assessment schedule. This report has 
demonstrated that ganciclovir can be used effectively in a 
child for a prolonged period and may slow progression 
of the disease in absence of a full remission. Long term use 
of ganciclovir, however, can have a toxic effect on child
ren's ocular lenses. The authors emphasize the need for 
improved methods to distinguish drug toxicity from man
ifestations of CMV infection and the need for frequent 
ophthalmological examination of HfV -infected children. 
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