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Abstract: Purpose: This study was designed to explore the characteristics and therapy of cytomegalovirus retinitis 
(CR) in patients diagnosed with acquired immunodeficiency syndrome (AIDS). Methods: A total of 67 AIDS patients 
(78 eyes) with CR findings of were collected from January 2009 to January 2013. The correlation between CR, cel-
lular immunity, risk factor, clinical characteristics, treatment and prognosis of CR was assessed. The incidence of 
CR in different CD4+T lymphocyte count groups was analyzed. Results: Among all participants, 58 were male and 
9 females, aged from 18-60 years, (38±9) years on average. CD4+ T lymphocyte count of CR patients ranged from 
0-141 cells/µl and < 50 cells/µl in 81.3% of cases. CR was the primary manifestation in 10.2%, retinal lesions in 
25.1%, best corrected visual acuity (BCVA) < 0.3 in 54% of AIDS patients. Retinal necrosis was involved near the 
posterior pole in 62.5% of CR patients. The visual acuity of 60 (47.6%) eyes was improved after treatment and 
94.1% cases were cured within 3 months. Anti-CMV treatments including induction and maintenance of ganciclovir 
or foscarnet were discontinued when CD4+T lymphocyte count was > 150 cells/µl for three consecutive months. 
Complicated cataract, retinal detachment and immune reconstitution uveitis were observed in 20.5%, 12.1% and 
13.1% of cases, respectively. Conclusion: Decreased CD4+T lymphocyte count is a risk factor for CR. HAART and 
anti-CMV therapy are efficacious treatment of CR. Conventional eye examinations should be conducted to early 
diagnose CR or other opportunistic infections in all AIDS patients.
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Introduction

Cytomegalovirus retinitis (CR) is the most com-
mon ocular opportunistic infection in acquired 
immunodeficiency syndrome patients caused 
by cytomegalovirus. Bowen found that although 
the prevalence of CR decreases by the highly 
active antiretroviral treatment (HAART), the dis-
ease remains the most serious ocular compli-
cation. We concluded the information of 233 
cases of Jinan Central Hospital Affiliated to 
Shandong University, and analyzed the clinical 
and laboratory data of 78 eyes of 67 patients, 
and explored the clinical characteristics of CR.

Materials and methods

Patients’ data

The general information and clinical and labo-
ratory data of CR patients receiving treatment 
in Jinan Central Hospital Affiliated to Shandong 

University from January 2009 to January 2013 
were colleted and analyzed.

Diagnostic criteria

(1) Diagnostic criteria of AIDS: The diagnosis 
was made according to WS293-2008 diagnos-
tic criteria of AIDS and infection of human 
immunodeficiency virus by Dujić. The HIV anti-
body was laboratory conformed, with an adult 
indications disease at least, such as HIV wast-
ing syndrome, opportunistic infection, opportu-
nistic tumor, etc.

(2) Diagnostic criteria of cytomegalovirus retini-
tis: retinal necrotizing lesions characterized by 
arcuate area of yellowish-white retinal infiltra-
tion that follows a vascular pattern with granu-
lar border and is often associated with intrareti-
nal hemorrhages. Granular white or yellow-
white exudative lesions expands slowly in mid-
periphery retina, with or without retinal hemor-
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rhage (Figure 1). No or mild vitreous body opac-
ity. The CD4+T lymphocyte count is less than 
200 cells/µl. Fluorescence was covered by reti-
nal necrosis and hemorrhage in early stage of 
fundus fluorescence angiography, fluorescence 
leakage increases gradually from retinal ves-
sels and vessel walls dyed. In late stage, fluo-
rescence leakage at different degree was noted 
in lesion area.

Eye examination

Uncorrected and corrected visual acuity and 
intraocular tension were recorded. All patients 
received examination by slit lamp and fundus-
cope tests, and partial patients underwent fun-
dus fluorescence angiography and ocular B-ul- 
trasound scan.

Treatment

All patients received the highly active antiretro-
viral treatment and anti-CMV treatment. HAART 
was made and supervised by physicians of 
infection. Anti-CMV treatment was given as 
soon as the diagnosis was made. As a general 
principle, induction therapy at an initial high 
dose of a drug was followed by lower dose of 
maintenance therapy. Intravenous ganciclovir 5 
mg/kg twice daily for 3 weeks was used for 
induction therapy. Intravenous foscarnet 60 
mg/kg three times daily for three weeks was 
used for those the white blood cell count 
decreased dramatically (< 1000 cells/ml) or 
bone marrow suppressed seriously. Intravenous 
ganciclovir 5 mg/kg or foscarnet 90 mg/kg 

once daily or oral ganciclovir 1.0 g, three times 
daily, for maintenance therapy. The mainte-
nance discontinued when the CD4+T lympho-
cyte count was maintained at 150 cells/µl for 
three months. For relapse cases, anti-CMV 
treatment resumed. Ausayakhun conducted 
intravitreal injections of ganciclovir 2 mg/0.1 
ml once a week was given to 6 eyes/6 cases 
who could not tolerate adverse reaction of 
drug, or retinopathy did not improve by system-
ic administration.

Follow-up

All patients were followed up. The duration of 
follow-up was 5 to 44 months. A majority of 
patients were subject to outpatient follow-up 
every 3 to 6 months, and others were followed 
up by telephone. The programs of follow-up 
included visual acuity, slit-lamp examination 
and funduscope examination.

Statistical analysis

Statistical analysis was performed by SPSS 
16.0 statistical software. The CR incidence at 
different levels of CD4+T cell count compared 
by chi-square test, and P < 0.05 was consid-
ered to be statistically significant.

Results

Study subject

In the group, there were 67 AIDS patients aged 
from 18 years to 60 years, aged (38±9) years 

Figure 1. Fundus topography of right eye CR in AIDS patient before treatment. A: Color fundus topography, periphery 
retinal necrosis with hemorrhage and granular satellite lesions; B: FFA of 2A, fluorescence was covered by retinal 
necrosis and hemorrhage, fluorescence leakage at other lesion area.
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on average. Eighty five cases were male and 9 
females. Forty eight cases were infected by 
sexual behavior, 5 by blood transfusion, 1 by 
drug and 13 with unknown causes.

CD4+T lymphocyte count

No significant difference was noted between 
the group of CD4+T lymphocyte count ≤ 50 
cells/µl and that of CD4+T lymphocyte count 
50~100 cells/µl (P < 0.05). Significant differ-
ence was observed between the group of 
CD4+T lymphocyte count > 100 cells/µl and 
the other two groups. The CD4+T lymphocyte 
count was 0~141 cells/µl when CR was seen, 
the average count was (31.7±33.9) cells/µl. Of 
all, the CD4+T lymphocyte count of 77.9% 
cases was < 50 cells/µl, 50~100 cells/µl in 
14.7% cases, the count > 100 cells/µl in 7.4% 
cases.

Symptoms

Among 67 cases, 50 (75.0%) consulted a doc-
tor because of ocular discomfort, 48/50 
(95.0%) cases complained of blurred vision and 
floater and/or visual field defect, 3/50 (5.0%) 
cases complained of floater only.

Ocular manifestations

(1) Thirty seven cases had bilateral CR and 30 
unilateral CR. Among unilateral CR, right eyes 
17 cases and left eyes 13 cases, no CR 
occurred in the fellow eye. The visual acuity of 
31/78 eyes was below 0.05, the worst VA was 
no light perception in 23 patients. The VA of 
29/78 eyes was 0.05~0.3 in 31 cases. The VA 

VA was less than 0.05 in 28.9% eyes. The mac-
ula lutea was involved by the serious posterior 
pole retinal necrosis in 37.1% eyes, retinal 
detachment and complicated cataract occurred 
in 44.7% and 13.4% eyes.

Fundus manifestations

Among 78 eyes, retinal necrosis extended to 
more than two quadrants and one quadrant in 
61.9% and 38.1% eyes. Retinal necrosis mainly 
occurred in posterior pole area in 33.9% eyes. 
The lesion of 11.9% eyes manifested as retinal 
vasculitis with vessel sheath (Figure 2). Papill- 
edema was found in 12.7% eyes of CR with 
optic neuritis. Retinal hemorrhage and pre-reti-
na hemorrhage and Roth spots appeared in 
3.4% eyes CR with anemia and thrombocytope-
nia retinopathy related to AIDS.

Clinical outcome

The retinal lesions were alleviated after thera-
py. Three individuals discontinued treatment 
when their CD4+T lymphocyte count was < 100 
cells/µl, and retinal necrosis relapsed 3 to 6 
months later. Ganciclovir was given again and 
effective. Eight cases received intravitreal 
injection of ganciclovir 2 mg/0.1 ml. The dura-
tion of following-up was 3~42 months. Nine 
individuals died during the period. After treat-
ment, the area of retinal lesions in 109 (86.9%) 
eyes became atrophy and replaced by scar with 
pigment disorder and linear vessels. The ede- 
ma of the tissue around the retinal lesions van-
ished and the color returned to normal. Retinal 
detachment occurred in 13.1% eyes during or 

Figure 2. Color fundus topography of right eye CR in 
AIDS patient CR was manifested by retinal vascullitis, 
with serious vessel sheath and retinal necrosis.

of 48/78 eyes was > 0.3 in 44 cases. To those 
who visited a doctor for the first time after 6 
months the symptoms occurred, the VA of the 
eyes was < 0.05. The VA was < 0.3 in 33 eyes. 
Among them, 5 (15.6%) eyes showed extensive 
retinal vasculitis, the retina necrosis mainly 
focused on posterior pole area in 21 eyes 
(62.5%), serious optic neuritis and massive pre-
retina hemorrhage was found in 6 (19.0%), and 
1 (3.3%).

At the end of follow-up, no terminal visual acuity 
was observed in 9 eyes (7 binocular, 2 monocu-
lar) because of death of 11 patients. Among 78 
eyes, the VA maintained 1.0 in 13 (16.7%) eyes 
that the initial VA was 1.0, and no visual 
improvement in 26 eyes (33.3%). The corrected 
VA improved in 39 (50.0%) eyes, and raised by 
1, 2, 3, 4 and 5 lines in 21.5%, 6.5%, 4.7%, 
8.4% and 6.5% eyes, respectively. The terminal 
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after treatment. Immune reconstitution uveitis 
was diagnosed in 12.1% eyes because of the 
increasing of CD4+T lymphocyte count and the 
decreasing of visual acuity and serious vitreous 
body opacity and aggravation of retinal necro-
sis, including one epiretinal membrane and one 
cystoid macular edema. The calcification of 
local retinal and complicated cataract hap-
pened in 2 and 15 eyes. The papilledema faded 
and optic atrophy appeared in 5.6% eyes with 
optic neuritis. With treatment of transfusion of 
plasma or composition blood and HAART, the 
situation of anemia or thrombocytopenic indi-
viduals improved, the retinal or pre-retinal hem-
orrhage was alleviated gradually.

Discussion

As helper T cell, the count of CD4+T lymphocyte 
reflects the cellular immunity function of an 
individual. In our group, the average CD4+T lym-
phocyte count was (31.7±33.9) cells/µl when 
CR was diagnosed. The CD4+T lymphocyte 
count was lower than 50 cells/µl in 81.3% 
patients and 50~100 cells/µl in 15.0% of 
patients, while it was more than 100 cells/µl in 
3.7% of cases only. It was less than 100 cells/
µl in 96.3% individuals .It showed that the pos-
sibility of occurrence of CR increased while the 
CD4+T lymphocyte count decreased. The com-
parison of the CR incidence between groups of 
different CD4+T lymphocyte count levels 
showed that the incidence of CR deceased with 
the increase of CD4+T lymphocyte count, and 
that there was no significant statistically differ-
ence between the group which CD4+T lympho-
cyte count was less than 50 cells/µl and the 
group which was 50~100 cells/µl. So we 
believed that the CD4+T lymphocyte count 
lower than 100 cells/µl was a risk factor of 
occurrence of CR. We thought that ocular 
examination should be conducted to AIDS 
patients routinely, especially to those with the 
CD4+T lymphocyte count < 100 cells/µl. It 
should not be ignored that CR could occur in 
individuals with the CD4+T lymphocyte count > 
100 cells/µl. Jacobson interpreted that the 
immune function increased by HAART was not 
enough to prevent CR from occurring to indi-
viduals with lower initial CD4+T lymphocyte 
counts.

Jacobson reported that the risk of occurrence 
of CR increased to AIDS patients with positive 
blood CMV PCR and increased CMV viral load 
and that the blood CMV viral load could be used 

as a predictor of CR. No adequate data are 
obtained to support this hypothesis in this 
study.

Main symptoms of CR included blurred vision 
acuity and floater and/or visual field defect. In 
our group, 25% patients had not any symptoms 
and retina lesion was found by routine ocular 
examination. Kempen reported the rate was 
lower than 54%, it indicated that the routine 
ocular examination was important and neces-
sary to AIDS patients. Ocular symptom was 
thought as their earliest clinical manifestation 
in 10% of CR patients, and then they were con-
formed HIV antibody positive. Therefore, we 
thought that it should be ruled out the possibil-
ity of HIV infection for those with suspected or 
clinically diagnosed CR.

CR can be unilateral or bilateral. In our group, 
47.5% of CR was bilateral while 52.5% unilater-
al, the incidence of right and left eyes was 
59.5% and 40.5%. Kempen reported that 
CD4+T lymphocyte count and the recent mon- 
ths after monocular CR was diagnosed was the 
high risk factors of CR occurrence of the sec-
ond eye. In our group, no CR occurred in the 
second eye for patients with monocular CR, 
suggesting that prompt anti-CMV therapy and 
HAART could prevent the occurrence of CR in 
the second eye. Dujic demonstrated that bilat-
eral CR could predict the development of CMV 
disease and poor prognosis. In our group, two 
individuals had bilateral CR among 9 dead 
patients. However, it failed to predict correla-
tion between bilateral CR and disease progno-
sis in AIDS.

Main manifestations of CR was retinal necrosis 
with or without hemorrhage, no or mild vitreous 
opacity. In our group, retinal necrosis mainly 
located in posterior pole area and often in- 
volved two or more quadrants. A few CR mani-
fested retinal vasculitis. CR combined with 
optic neuritis and anemia retinopathy and other 
diseases. Clinical diagnosis was made by expe-
rienced ophthalmologist based on fundus per-
formance and the immune status of patients.

Along with clinical treatment, majority of CR 
was cured clinically. The area of retinal lesions 
became atrophy and replaced by scar with pig-
ment disorder and linear vessels. The edema of 
the tissue around the retinal lesions vanished 
and the color returned to normal. Retinal 
detachment occurred in some CR. Optic atro-
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phy appeared in some CR with optic neuritis. 
Immune reconstitution uveitis and complicated 
cataract could happen in some cases with the 
recovery of immunity function. So we thought 
that CR could be cured, but Hodge suggested 
retinal detachment, optic atrophy, immune 
reconstitution uveitis and complicated cataract 
were poor results.

Patients received anti-CMV therapy and HAART 
and achieved satisfactory curative effect. 
HAART can inhibit the replication of HIV virus 
and improve immunologic function and be the 
foundation of effective treatment for opportu-
nistic infection and tumor. Anti-CMV treatment 
includes systemic application of anti-CMV 
drugs and intravitreal injection gaciclovir or 
implantation of ganciclovir sustained-release 
implants. Local treatment cannot protect the 
second eye from infection or avoid other sys-
tem infection. Hence, in our group, the intravit-
real injection of ganciclovir only used for the 
patients who could not tolerate the adverse 
reactions of the drug or whose retinal necrosis 
with macular involvement did not obtain 
improvement. Glucocorticoid could be used to 
control the progress of the disease based on 
adequate anti-cmv therapy. In our group, gluco-
corticoid was used to treat immune reconstitu-
tion uveitis.

Three patients discontinued therapy when CR 
was alleviated but the CD4+T lymphocyte count 
was lower than 100 cells/µl and CR relapsed 
3~6 months later, suggesting that although CR 
was quiet and immune function recovered to 
certain degree, the cmv virus replication was 
not inhibited persistently. So it was safe to dis-
continue anti-CMV therapy when the retinal 
lesion was quiet and the CD4+T lymphocyte 
count was > 150 cells/µl for 3 months reported 
by Thorne.

Sobrin demonstrated that CR caused visual 
damage in about 40% of AIDS patients, CR 
located posterior pole area caused the VA less 
than 0.4 in approximately 50% CR patients 
revealed by Holbrook. In our group, the VA < 0.3 
in 54.2% of eyes when patients consulted a 
doctor for the first time, among them, retinal 
necrosis in 62.5% eyes occurred in posterior 
pole area. Visual acuity of 60 eyes improved to 
varying extents after treatment. Of which, 
52.9% and 41.2% eyes received therapy within 
1 and 3 months. The VA decreased or did not 

improve in 42 eyes after treatment. Of which 
42.9% eyes received treatment for at least 3 
months, indicating that vision acuity improve-
ment was related to therapeutic intervention. 
The earlier the treatment given, the more likely 
the VA improved. The VA of 28.9% eyes dam-
aged seriously after treatment, of which, severe 
vision loss in 71.3% eyes caused by retinal 
detachment and cataract and optic atrophy 
and other complications of CR, indicating that 
posterior pole necrosis in patients with AIDS is 
the leading cause of visual impairment. During 
follow-up, visual impairment was caused main-
ly by CR complications.

To sum up, CR was the most common and seri-
ous ocular opportunistic infection. The CD4+T 
lymphocyte count l < 100 cells/µl was a risk 
factor of CR. Conventional ocular examination 
should be performed for AIDS patients to diag-
nose and treat as early as possible. CR could 
be cured clinically. Posterior retinal necrosis 
and complications of CR were the main causes 
of visual impairment. The prognosis of vision 
was correlated with the time of therapeutic 
intervention.
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