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Abstract
● AIM: To compare the clinical manifestation of cytomegalovirus 
(CMV) retinitis and microvascular retinopathy (MVR) in 
patients with acquired immunodeficiency syndrome (AIDS) 
in China.
● MeThoDS: A total of 93 consecutive patients with AIDS, 
including 41 cases of CMV retinitis and 52 cases of MVR 
were retrospectively reviewed. highly active antiretroviral 
therapy (hAART) status was recorded. hIV and CMV 
immunoassay were also tested. CD4+ T-lymphocyte count 
and blood CMV-DNA test were performed in all patients. 
Aqueous humor CMV-DNA test was completed in 39 
patients. ophthalmological examinations including best 
corrected visual acuity (BCVA, by International Standard 
Vision Chart), intraocular pressure (IoP), slit-lamp 
biomicroscopy, indirect ophthalmoscopy were performed.
● ReSulTS: In MVR group, the anterior segment examination 
was normal in all patients with a mean BCVA of 0.93±0.13. 
Blood CMV-DNA was 0 (0, 269 000) and 42 patients (80.77%) 
did not receive hAART. In CMV retinitis group, 13 patients 
(31.71%) had anterior segment abnormality. The mean 
BCVA was 0.64±0.35 and blood CMV-DNA was 3470 (0, 
1 450 000). Nineteen patients (46.34%) had not received 
hAART. MVR group and CMV retinitis group the positive 
rates of aqueous CMV-DNA were 0 and 50%, respectively. 

Two patients with MVR progressed to CMV retinitis during 
the follow-up period.
● CoNCluSIoN: In comparison of CMV, patients with MVR 
have relatively mild visual function impairment. Careful 
ophthalmological examination and close follow-up are 
mandatory, especially for patients who have systemic 
complications, positive CMV-DNA test and without received 
hAART.
● KeyWoRDS: acquired immunodeficiency syndrome; 
cytomegalovirus retinitis; microvascular retinopathy; CD4+ T- 
lymphocyte; CMV-DNA; highly active antiretroviral therapy
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IntRoduCtIon

A cquired immunodeficiency syndrome (AIDS) is caused 
by the human immunodeficiency virus (HIV) which 

affects all body organs either directly or by opportunistic 
infections, and the eye is not spared. AIDS is a multisystemic 
disease, but eye diseases occur in up to 70% of the cases 
during the natural history of infection. The spectrum of HIV-
associated ophthalmic manifestations is very broad and extends 
from a simple blepharitis to retinal abnormalities. Multiple 
retinal abnormalities could be found in patients with AIDS. 
The most common diseases include cytomegalovirus retinitis 
and microvascular retinopathy (MVR)[1]. Clinical manifestation 
of cytomegalovirus (CMV) retinitis is a potentially blinding 
opportunistic infection that used to occur in up to one-third of 
HIV-infected patients before the availability of Highly active 
antiretroviral therapy (HAART). CMV retinitis is characterized 
by typical white, crumbly areas of retinal necrosis and 
hemorrhage[2]. Cotton-wool spot is an early manifestation 
of CMV retinitis. Previous studies have found that CMV-
DNA is detected by polymerase chain reaction (PCR) at the 
position of the cotton-wool spot[3]. CMV retinitis can cause 
irreversible vision loss and CMV retinitis is most common 
reason for blindness in patients with AIDS[1]. HIV can also 
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cause MVR assuming cotton-wool spots and small intraretinal 
hemorrhage which leads to mild to moderate visual function 
impairment[4]. At some point the MVR may progress to CMV 
retinitis. The fundamentals of CMV retinitis management are 
early diagnosis and specific anti-CMV treatment. Up to now, 
there are rare studies reported about difference and relationship 
between CMV retinitis and MVR in AIDS patients. 
In this study, we investigated 93 AIDS patients including 41 
cases of CMV retinitis and 52 cases of MVR to analyze the 
clinical manifestation of CMV retinitis and MVR. To the best 
of our knowledge, this is the comprehensive study to compare 
CMV retinitis and MVR in AIDS patients in China. 
suBJECts and MEthods
subjects  This study was approved by the Beijing You An 
Hospital, Capital Medical University Institutional Review 
Board and adhered to the tenets of the Declaration of 
Helsinki. Records of 93 consecutive patients with AIDS, 
including 86 males and 7 females, aging from 21 to 65y were 
retrospectively reviewed. All patients had typical retinal 
abnormality secondary to AIDS and visited the Ophthalmology 
Department of Beijing You An Hospital, Capital Medical 
University between January 2013 and April 2015. Among of 
them, 41 cases were diagnosed as CMV retinitis and 52 cases 
were diagnosed as MVR.
Examinations  1) Ophthalmological examinations include 
best-corrected Snellen visual acuity (BCVA) testing, 
intraocular pressure (IOP) measurement (Alcon®), slit-lamp 
examination, indirect ophthalmoscopy, and Kowa VX-10 
Fundus Camera (Kowa Company, Ltd., Japan); 2) General 
examinations: HIV and blood CMV-DNA diagnostic bioassay 
test were performed in all patients. CMV-DNA test of the 
aqueous humor was recorded in 39 patients whose physical 
condition could tolerate the examination. Among of them, the 
prevalence of MVR and CMV retinitis was 48.7% (19 eyes) 
and 51.3% (20 eyes) respectively. HAART status of all patients 
were recorded.
diagnosis Criteria  1) According to the standard ACTGA 
criteria[5], diagnosis of CMV retinitis was made by an experienced 
ophthalmologist based on the ocular manifestation. 
The progress of CMV retinitis was recorded by fundus 

photography. Exclusion criteria included other necrotizing 
retinitis induced by varicella zoster virus, herpes simplex virus, 
syphilis, toxoplasmosis, or lymphoma[6]. The uncertain cases 
should also be ruled out; 2) MVR was diagnosed according 
to the typical retinal abnormality such as cotton-wool spots, 
intraretinal hemorrhage, microaneurysms, and ischemic 
maculopathy[6].
data analysis  Clinical data of patients were analyzed using 
SPSS software for Windows (ver. 11.5, SPSS, Inc., Chicago, 
IL, USA). Normal distributed quantitative data was analyzed 
by t-test or ANOVA test. Qualitative data was analyzed by 
χ2 test or Fish’s exact probability method. For non-normal 
distributed data, median of minimum and maximum value 
were recorded and analyzed by rank test. Significance was 
defined as P<0.05.
REsults
General Information  There were 41 patients including 
37 males and 4 females in CMV retinitis group. The mean 
patient age was 37.63±9.22y (range: 22 to 56y) . There were 
52 patients including 49 males and 3 females in MVR group. 
The mean subject age was 39.69±10.51y (range: 21 to 65y). 
There was no significant difference in the mean age between 
CMV retinitis and MVR groups. Patients were followed range: 
6 to 28mo. During the follow-up, two patients in MVR group 
developed status of CMV retinitis. 
ocular and Physical Examinations  The difference in BCVA, 
slit-lamp examination and blood CMV-DNA level between 
CMV retinitis and MVR groups was statistically significant 
(Table 1). The mean BCVA in MVR group was much better 
than that in CMV retinitis group (0.93±0.13 versus 0.64±0.35, 
t=-4.399, P=0.000). The slit-lamp examination was normal 
anterior segment appearance in all patients in MVR group. 
In contrast, 13 patients (31.71%) in CMV retinitis group had 
abnormal anterior segment appearance (t=19.167, P=0.000), 
including: ciliary hyperemia, fine keratic precipitates, aqueous 
flare and cells. Blood CMV-DNA level was 0 (0, 269 000) 
in MVR group compared with 3470 (0, 1 450 000) in CMV 
retinitis group (t=-3.377, P=0.001). The difference in IOP, 
CD4+ T-lymphocyte counts and blood HIV virus load was not 
statistically significant between both groups (P>0.05).

table 1 ocular and physical examinations

Parameters MVR group (n=52) CMV group (n=41) t P
BCVA 0.93±0.13 0.64±0.35 -4.399 0.000
IOP 11.61±2.74 11.75±3.08 -0.231 0.818
Slit-lamp examination abnormality (%) 0 (0) 13 (31.71) 19.167 0.000
Both eye (%) / single eye (%) 23 (44.23) / 29 (55.77) 22 (53.66) / 19 (46.34) 1.108 0.575
CD4+ T-lymphocyte count 29.5 (0, 506) 21 ( 1, 400 ) -1.235 0.217
Blood HIV virus load 84298.5 (0, 2216738） 94000 (0, 1879492) -0.942 0.346
Blood CMV-DNA 0 (0, 269000) 3470 (0, 1450000) -3.377 0.001

BCVA: Best corrected visual acuity; IOP: Intraocular pressure.
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aqueous humor CMV-dna analysis  In this study, 39 
patients with systemic conditions could tolerate aqueous 
humor CMV-DNA detection, including 19 people in MVR 
group, 20 people in CMV group. CMV-DNA bioassay test was 
negative in all patients in MVR group, while 10 patients (50%) 
in CMV retinitis group had positive CMV-DNA test result 
(Table 2). The median value of CMV-DNA in the blood of 
MVR group was 0, the minimum value was 0, the maximum 
detection value was 269 000, and the aqueous humor CMV-
DNA test was all 0. In the CMV group, the median CMV-
DNA detection value was 5215, the minimum value was 0, 
and the maximum detection value was 836 000. The median 
of the measured values of CMV-DNA in the aqueous humor 
was 54.5, the minimum was 0, and the maximum detected 
value was 1 650 000. The difference in positive rate of blood 
and aqueous humor CMV-DNA test between the two groups 
was statistically significant (t=-2.358, P=0.028; t=-3.478, 
P=0.007). There were 3 patients in CMV retinitis group who 
had negative blood CMV-DNA test results, while had positive 
aqueous humor CMV-DNA test result.
haaRt status and analysis  There were 10 patients 
(19.23%) in MVR group and 22 patients (53.66%) in CMV 
retinitis group have received HAART in the first visit (Table 3). 
Patients without received HAART were 42 (80.77%) in MVR 
group and 19 (46.34%) in CMV retinitis group. The ratio of 
with HAART to without HAART in MVR and CMV retinitis 
group were 0.238 versus 1.158 respectively. The difference 
between both groups was statistically significant (t=12.323, 
P=0.000).
two Patients with MVR developed CMV during the 
Follow-up  Two patients in MVR group were diagnosed as 
CMV retinitis during the follow-up (Figures 1-5). Their blood 
CD4+ T-lymphocytes were 20/µL and 1/µL respectively. 
The common feature of these two patients was combining 
bacterial pneumonia and lung tuberculosis. Both patients had 
positive blood CMV-DNA test that was 25 500 and 1 450 000 
respectively. They had never received HAART before the first 
visit. These two patients had poor compliance and did not 
follow-up closely. 
dIsCussIon
CMV retinitis is the most common eye disease leading to 

blindness in AIDS population. Early diagnosis for CMV 
retinitis could effectively control disease progress, prevent 
other serious complications and retain the patient’s visual function.

table 2 Blood and aqueous humor CMV-dna analysis of 39 patients 

Parameters MVR group (n=19) CMV group (n=20) t P
Blood CMV-DNA 0 (0, 269000) 5215 (0, 836000) -2.358 0.028
Aqueous humor CMV-DNA 0 (0, 0) 54.5 (0, 1650000) -3.478 0.007

table 3 haaRt treatment status in MVR and CMV groups

Parameters MVR group (n =52) CMV group (n= 41) t P

HAART therapy (N) 42 (80.77%) 19 (46.34%)
12.323 0.000

HAART therapy (Y) 10 (19.23%) 22 (53.66%)

Figure 1 Initial fundus photograph from the patient who was 
diagnosed as MVR at the first visit and developed CMV retinitis 
during the follow-up. Cotton-wool spot was shown in the 
superotemporal retina of the right eye.

Figure 2 Fundus photograph of the same eye 3mo later demonstrated 
the cotton-wool spot showing in Figure 1 disappeared with a new 
cotton-wool spot appearing under the optic disc.

Figure 3 Fundus photograph of the same eye after 9mo displayed 
the typical CMV retinitis changes with extensive retinal necrosis 
and hemorrhage.
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Previous studies showed that low CD4+ T-lymphocyte level 
and HAART status was two major risk factors for the onset 
of CMV retinitis and MVR in AIDS patients[6]. Another study 
indicated CD4+ T-lymphocyte count <50/µL, without HAART, 
and less strict BCVA monitoring was associated with CMV 
retinitis[2]. In our study, there was no significant differences in 
CD4+ T-lymphocyte count between MVR and CMV retinitis, 
while patients without HAART had a higher prevalence of 
MVR. In the study of Abu et al[7], the same is no significant 
association was found between ocular disorders and current 
CD4 counts. In accordance with previous studies, the mean 
BCVA of patients in CMV retinitis group was lower than that 
of patients in MVR group[2]. 
Blood CMV-DNA bioassay method was regarded to have 
lower sensitivity comparing with other laboratory testing 
methods, therefore it was usually limited to CMV retinitis 
diagnosis in clinical practice[8]. One previous study reported 
blood CMV-DNA tests using PCR method could efficiently 
support the diagnosis of mixed infection in HIV and CMV[4]. 
Our study revealed that CMV-DNA level in blood and aqueous 
humor samples in CMV retinitis group was significantly higher 
than that in MVR group. This result indicated that patients with 

high blood CMV-DNA virus load should be highly suspect 
of CMV retinitis. It’s reported that CMV-DNA can also be 
found in aqueous humor and vitreous samples[9]. And another 
study found that CMV-DNA from both vitreous and aqueous 
specimens can provide highly sensitive and specific markers to 
differentiate active and inactive CMV retinitis[10].
In our study, the positive rate of aqueous humor CMV-
DNA between CMV group and MVR group were 50% and 
0 respectively. Aqueous humor CMV-DNA test could be 
helpful to differentiate between CMV retinitis and MVR in 
AIDS patients. Totally 50%-70% of AIDS patients had MVR 
which manifested cotton-wool spots and retinal bleeding[11]. 
Pathological changes of MVR are pericyte loss and endothelial 
cell swelling[12]. Cotton-wool spots are the most common sign 
which can be found in 25%-50% AIDS patients and in 75% 
of autopsy samples[13]. Active CMV retinitis is characterized 
by progressive white areas of retinal necrosis and edema, with 
small white satellite lesions at the leading edge of the active 
retinitis[14]. Lesions have often been classified into an indolent/
granular form or a fulminant/edematous form, although the 
severity of opacity may be a more useful clinical description 
of disease[15-16]. In practice, it is usually difficult to identify 
the tiny retinopathy which is an early manifestation of CMV 
retinitis or MVR in AIDS patients. In one of previous study 
reported that CMV retinitis often happened in AIDS patients 
who had MVR or already had MVR[17-18]. PCR test of autopsy 
retina also showed CMV-DNA could be found in cotton-
wool spot[17,19]. The above-mentioned proofs supported the 
hypothesis of correlation between CMV infection and retinal 
blood vessel damage[20-21]. In the Johns Hopkins CMV Retinitis 
Cohort Study, the presence of HIV microangiopathy, as 
evidenced by cotton-wool spots, increased the odds of CMV 
retinitis 1.46-fold (P<0.05)[22]. MVR usually lasts for 6 to 
12wk without impacting patient’s visual function and generally 
do not need treatment, but should be regularly reviewed, 
and found that the possible occurrence of CMV retinitis. 
Treatments for CMV retinitis include intravenous ganciclovir, 
the oral pro-drug valganciclovir, intravenous foscarnet, 
intravenous cidofovir, intravitreal injections of ganciclovir or 
foscarnet, and the ganciclovir implant[23]. With the effective 
anti-CMV treatment, CMV retinitis lesions began to dissipate, 
clinically manifested as bleeding, exudation disappeared, 
retinal vein sheath disappeared, and ultimately the formation of 
inactive scars. If retinal detachment occurs, surgical treatment 
is usually required.
In our study, there were two MVR patients progressed to CMV 
retinitis during the follow-up. In the fundus lesion, four in five 
cotton spots have progressed into CMV retinitis. The common 
features of these two patients were combining systemic 
complications, poor compliance, positive blood CMV-DNA 
test and HAART-naive status. Considering their poor physical 

Figure 4 Fundus photograph at 3mo visit from the other patient 
who was diagnosed as MVR initially and developed CMV retinitis 
during the follow-up. there were three cotton-wool spots locating 
around the optic disc of the right eye.

Figure 5 Fundus photograph of the same eye after 6mo follow-
up visit showed superior and inferotemporal retinal necrosis and 
hemorrhage indicating typical CMV retinitis changes, whereas 
the initial cotton-wool spot disappeared.
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condition, aqueous humor CMV-DNA was not performed. 
In future study, blood and aqueous humor CMV-DNA will 
be tested at different stage to further observe the relationship 
between MVR and CMV retinitis.
The main shortcoming of our study was limitation of 
retrospective research and that only a few patients underwent 
aqueous humor CMV-DNA test. In addition, the mean follow-
up was only 13mo. Previous reports have indicated that retinal 
lesions progressed over time and with longer AIDS history [24-25]. 
In conclusion, the present study suggested the incidence of 
MVR was higher in AIDS patients without HAART. CMV-
DNA level of blood and aqueous humor in MVR group 
were significantly lower than that in CMV retinitis group. 
Comparing with MVR, CMV retinitis presented a significant 
vision-threatening problem. Aqueous humor CMV-DNA test 
is helpful to differentiate between CMV retinitis and MVR. 
For MVR patients with systemic complications, positive blood 
CMV-DNA test, and HAART-naive status, careful initial 
ophthalmological examination and long-term follow-up are 
mandatory.
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