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ABSTRACT 

Background: HIV has the capability to affect every organ system in the body. Ocular manifestations have been re-
ported in up to 70% of individuals infected with HIV and the ocular manifestations reflect systemic disease and may be 
the first sign of disseminated infection. Aim: To identify different types of ocular involvement in the cases known to be 
infected with HIV. Methods: A cross sectional, descriptive study was undertaken during the period between January 
2005 and July 2006. All the diagnosed cases of HIV infected individuals either coming to the hospital or collected from 
rehabilitation centres were included in the study. Results: 103 HIV infected cases were examined; of which 45 cases 
(43.6%) were AIDS cases. The mean age of presentation was 29.6 ± 9.8 years. The commonest systemic disease was 
pulmonary tuberculosis (65.9%). In the study group, 38.8% of the cases had ocular involvement. In the ocular findings, 
posterior segment lesions (32%) were most common. Ocular involvement among asymptomatic patient was 22.7% 
while it was 91.6% among symptomatic patients. HIV retinopathy (23.3%) was the most common HIV-associated oph-
thalmic lesions. Ocular involvement was the most common in cases that contracted the disease through sexual contact. 
A negative correlation was observed between CD4 level and ocular involvement. Conclusion: There needs to be 
awareness of ocular involvement among HIV infected individuals and an increased emphasis on regular ophthalmic 
examination in all HIV patients. Routine referral system for ocular evaluation from other medical departments seems 
mandatory for timely diagnosis of the vision threatening conditions. 
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1. Introduction 

Human immunodeficiency virus (HIV) is a lentivirus (a 
member of the retrovirus family) that causes acquired 
immunodeficiency syndrome (AIDS), [1,2] a condition in 
humans in which progressive failure of the immune sys-
tem allows life-threatening opportunistic infections and 
cancers to thrive. Infection with HIV occurs by the transfer 
of blood, semen, vaginal fluid, pre-ejaculate, or breast 
milk. Within these bodily fluids, HIV is present as both 
free virus particles and virus within infected immune 
cells. The four major routes of transmission are unsafe 
sex, contaminated needles, breast milk, and transmission 
from an infected mother to her baby at birth (vertical 
transmission). Screening of blood products for HIV has 
largely eliminated transmission through blood transfu-
sions or infected blood products in the developed world. 
HIV-infected person is diagnosed with AIDS when his or 
her immune system is seriously compromised and mani-
festations of HIV infection are severe. The Centers for 

Disease Control (CDC) in the USA extended the defini-  
tion of AIDS to include all those persons who are se-
verely immunosuppressed (CD4+ T cell count < 200/cu 
mm) irrespective of the presence or the absence of the 
indicator of disease [3]. 

The total number of HIV patients in the world was es-
timated 33.4 million [31.1 - 35.8 million] in 2008. [4] In 
Nepal, as of November 2007, a total of 10,369 cases of 
HIV, 1578 AIDS cases and 423 AIDS deaths had been 
reported to the National Centre for AIDS and STD con-
trol (NCASC) [5]. But it is only the tip of the iceberg, the 
estimated number in Nepal as reported by UNAIDS is 
75,000 [6]. 

HIV has the capability to affect every organ system in 
the body by direct damage by the virus or by rendering 
the host susceptible to opportunistic infections. Ocular 
manifestations have been reported in up to 70% of indi-
viduals infected with HIV and it has become apparent 
that the ocular manifestations almost invariably reflect 
systemic disease and may be the first sign of dissemi-
nated infection in many cases [5]. Several publications *Corresponding author. 
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have described the ocular manifestations of the HIV/ 
AIDS [6-19]. Most of the studies on the prevalence of 
ocular complications in HIV/AIDS have been carried out 
in industrialized countries [20]. In contrast, more than 
90% of all HIV sufferers live in the developing world [6]. 
Furthermore, there is strong evidence that both ocular 
complications and their prevalence differ substantially 
between developing and industrialized countries [20]. 

Ocular manifestations in HIV positive and AIDS pa-
tients range from simple Blepharitis to severe blinding 
conditions like CMV retinitis. As HIV is an illness that 
interferes with the immune system making people with 
AIDS much more likely to get infections, including op-
portunistic infections and tumors that do not affect peo-
ple with working immune systems. 

Ocular complications if detected at an early stage and 
managed properly, can be helpful to prevent or minimize 
potential visual damage. 

Ocular complications are common, affecting 50% to 
75% of all such patients at some point during the course 
of their illness. Cytomegalovirus retinitis is by far the 
most frequent cause of vision loss in patients with AIDS. 
Although the prevalence of cytomegalovirus retinitis is 
decreasing in industrialized countries because of the wide- 
spread availability of highly active antiretroviral therapy, 
between 10% and 20% of HIV-infected patients world- 
wide can be expected to lose vision in one or both eyes 
as a result of ocular cytomegalovirus infection. Less fre- 
quent but important causes of bilateral vision loss in pa-
tients with HIV/AIDS include varicella zoster virus and 
herpes simplex virus retinitis, HIV-related ischaemic mi- 
crovasculopathy, ocular syphilis, ocular tuberculosis, cry- 
ptococcal meningitis, and ocular toxic or allergic drug 
reactions [21]. 

Till date, to our best of knowledge, there have been no 
published documents or studies indicating the ocular 
manifestation of HIV/AIDS from Nepal. Hence, this stu- 
dy has been undertaken to identify the ocular manifesta- 
t ions  in  HIV/AIDS in  Nepa lese  popu la t ion .  

2. Material and Methods 

A cross sectional study was carried out during the period 
of January 2008 to July 2009. All diagnosed cases of 
HIV infected individuals either coming to the Tribhuan 
University Teaching Hospital (the tertiary center) or col- 
lected from three rehabilitation centres in Kathmandu 
were included in the study. Written and verbal consent 
were obtained from the patients or their guardians. De- 
tailed demographic profile of the patients including age, 
gender, ethnic group and duration of HIV infection di-
agnosed were undertaken. Detailed history was asked 
including history of receiving antiretroviral therapy, risk 
factor for the transmission of HIV. 

Staging of disease was done according to revised WHO 
clinical staging of HIV as given in Table 1 [22]. 

Number of recent CD4 count was also noted. The seve- 
rity of ocular manifestations was correlated with the num- 
ber of CD4 count. Detailed ocular examination was carried 
out. Ocular examination included visual acuity assessment, 
ocular motility assessment, eyelid and adnexal examina-
tion, conjunctival and scleral examination, examination 
of cornea, anterior and posterior segment evaluation. 

Visual acuity was noted by Snellen chart and was re- 
corded in snellen fraction. Ocular motility was tested 
with torch light in cardinal gazes. Detailed orthoptics 
examination including Hess charting and diplopia chart- 
ing were also carried out in suspected case of muscle  

 
Table 1. Revised who clinical staging of HIV/AIDS for adults and adolescents. 

Stages Stage I Stage II Stage III Stage IV 

Sign and symptoms 
Asymptomatic Persistent 
generalized lymphadenopa-
thy (PGL) 

Moderate unexplained 
weight loss (<10% of 
presumed or measured 
body weight) Recurrent 
respiratory tract infec-
tions (RTIs, sinusitis, 
bronchitis, otitis media, 
pharyngitis) 
Herpes zoster  
Angular cheilitis  
Recurrent oral ulcera-
tions  
Papular pruritic erup- 
tions 
Seborrhoeic dermatitis 
Fungal nail infections 
of fingers 

Severe weight loss (>10% of 
presumed or measured body 
weight) 
Unexplained chronic diarrhoea 
for longer than one month 
Unexplained persistent fever 
(intermittent or constant for lon- 
ger than one month)  
Oral candidiasis  
Oral hairy leukoplakia  
Pulmonary tuberculosis (TB) 
diagnosed in last two years  
Severe presumed bacterial in- 
fections (e.g. pneumonia, em-
pyema, pyomyositis, bone or 
joint infection, meningitis, ba- 
cteraemia) Acute necrotizing 
ulcerative stomatitis, gingivitis 
or periodontitis 

Conditions where a pre-
sumptive diagnosis can be 
made on the basis of clini- 
cal signs or simple inves-
tigations  
HIV wasting syndrome  
Pneumocystis pneumonia 
Recurrent severe or radio-
logical bacterial pneumo-
nia  
Chronic herpes simplex in- 
fection (orolabial, genital 
or anorectal of more than 
one month’s duration) 
Oesophageal candidiasis  
Extrapulmonary TB 
Kaposi’s sarcoma 
Central nervous system 
(CNS) toxoplasmosis 
HIV encephalopathy 
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palsy. Findings in eyelid, orbital and peri-orbital region 
was recorded and documented schematically. Conjunc-
tiva, sclera and episclera were examined for any abnor-
malities and were documented. Cornea was examined for 
any defect, infiltrates and sensitivity. Anterior chamber 
finding was recorded. Cells, flare grading was done [13]. 
Posterior segment examination included vitreous and re- 
tinal examination. Vitreous cells and flares were also grad- 
ed according to their severity [14]. Detail Fundus exami- 
nations under mydriasis were performed with Heine Beta 
200 direct ophthalmoscope, binocular indirect ophthal- 
moscope with +20 D lens and Haag Streit 900 slit Lamp 
with +90 D Lens. Intra ocular pressure (IOP) was meas- 
ured by non contact air Puff tonometer. 

Data were collected in a proforma prepared for the 
study and the data were tabulated and analyzed in spss13. 
Mean, standard deviation, Pearson’s correlation coeffi-
cient were used as descriptive statistical tool and chi- 
square, ANOVA and paired t-tests were used as inferen-
tial statistical tool. 

3. Results 

A total of 103 patients were included in the study. 54.4% 
of patients were from hospital and 45.6% were from re-
habilitation Centre. The mean age of the presentation was 
29.6  9.8 years. 81.5% of the total patients were in the 
age group 21 to 40 years (73.84% - 89.15%, CI-95%). 71 
(68.9%) were male and 32 (31.1%) were female, with a 
ratio of 2.2:1.  

Table 2 shows the patient distribution according to the 
visual acuity at presentation. 94.2% of the patients had 
visual acuity of 6/6 to 6/18 in each eye. 

40 patients (38.8%) had ocular involvement. 35.2% of 
total male patients and 46.8% of the total female patients 
had ocular involvement. Out of 103 patients, 79 (76.7%) 
patients were asymptomatic. 87.5% the symptomatic group 
of patients had ocular involvement. Even in the asymp- 
tomatic group, 24% had ocular morbidity. 

60 cases (58.3%) of the total patients had undergone 
the CD4 count investigation. 27 (45%) had count in the 
range 51 to 199. There were 13 patients (21.7%) with 
range 200 to 500 and 10 patients each in ≥500 and ≤50. 
There was a statistically significant, strong negative cor-
relation between ocular involvement and CD4 count (r = 
–0.51, p = 0.00003). 

Figure 1 shows that the ocular involvement in hetero-
sexual mode was more than in intravenous drug users 
(IDU). There was no ocular involvement seen vertically 
transmitted cases. The association between mode of trans- 
mission and ocular involvement was statistically signify- 
cant (p = 0.023). 

Ocular involvement was correlated with the WHO 
clinical stage of the disease. 50% ocular involvement was 

observed in Stage IV followed by 12.5% in Stage III and 
11.5% in Stage I. No ocular involvement was seen in 
Stage II. There was not statistically significant correla-
tion between the clinical staging of the disease and the 
ocular involvement (p = 0.1, chi square test). 

Table 2 shows the form of ocular disorder in sympto-
matic and asymptomatic patients. The table shows that 
even in those asymptomatic patients in 19 out of 79 pa-
tients accounting 22.7%, ocular lesions were seen. The 
most common finding was HIV retinopathy seen in 33 
eyes (20.8%) of 17 patients. In the symptomatic group 
also, the most common lesion was HIV retinopathy seen 
in 10 eyes (20.8%) of 7 patients, followed by conjuncti-
vitis seen in 8 eyes (16.6%) of 4 patients and CMV 
retinitis seen in 5 eyes (10.4%) of 4 patients. 

7.76% of the cases had Neuro-ophthalmic Lesions. 2 
cases (1.9%) had papilloedema, 1 case of retrobulbar op- 
tic neuritis, 2 cases of optic atrophy associated with reti- 
nal degeneration. 3 cases (2.9%) had cranial nerve palsy; 
one cases each of CN III with papillary sparing, CN VI 
and CN VII palsy. 

Figure 2 shows among the total 48 ocular findings 
seen in 103 patients; HIV retinopathy was the most 
common accounting for 50% of the total ocular findings 
followed by CMV retinitis and Conjunctivitis each ac-
counting for 8.3%. 

4. Discussion 

HIV infection in humans is considered pandemic by the 
World Health Organization (WHO). [23] HIV-related 
eye disease generally takes the form of opportunistic 
infections that can affect any of the ocular tissues, from 
the eyelids to the retina. In particular, those conditions 
affecting the retina may lead to chronic visual impair-
ment or blindness. 

In the current study, ocular involvement was seen in 
38.8% cases. This was similar to the studies carried out 
in India by J. Biswas et al. [14] and Sriprakash K. S. et al. 
[21]. But the ocular involvement was higher in African 
and the US studies as compared in Table 3. The studies 
in the USA and Africa were carried out in the year 1995 
and 1996 respectively and as the HAART was in its ini-
tial phase and not widely practiced, henceforth more 
ocular involvement were seen in those studies. 

Even in the asymptomatic patients, 22.7% of the pa-
tients had some ocular findings and in the symptomatic 
patients, 91.6% had ocular findings. HIV retinopathy 
(20.8%) was the most common finding in asymptomatic 
patients, followed by a single case each of molluscum 
contagiosum and CN VII palsy. In the symptomatic 
group also, the most common lesion was HIV retinopa-
thy seen in 10 eyes (20.8%) of 7 patients, followed by 
CMV retinitis seen in 5 eyes (10.4%) of 4 patients. In the   
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Table 2. (a) Visual acuity of the cases; (b) Patient distribution according to the ocular disease, laterality and the ocular 
symptoms. 

(a) 

Visual Acuity OD Percent (%) OS Percent (%) 

6/6 - 6/18 97 94.2 97 94.2 

<6/18 - 6/60 3 2.9 3 2.9 

<6/60 - 3/60 0 0 1 1.0 

<3/60 - CF 0 0 1 1.0 

PL 3 2.9 1 1.0 

NPL 0 0 0 0 

Total 103 100 103 100 

(b) 

Asymptomatic Patients (n = 79) Symptomatic Patients (n = 24) 

Laterality Laterality Ocular Disease 

Unilateral Bilateral 
Total Eyes n = 158

Unilateral Bilateral
Total Eyes n = 48 

All Patients (n = 103)

CN VII palsy 0 1 2 0 0 0 1 

Stye 0 0 0 1 0 1 1 

Blepharitis 0 0 0 0 2 4 2 

Molluscum Contagiosum 1 0 1 0 0 0 1 

Conjunctivitis 0 0 0 0 4 8 4 

CNIII palsy 0 0 0 1 0 1 1 

HZO 0 0 0 1 0 1 1 

Anterior Uveitis with Ocular  
Hypertension 

0 0 0 1 0 1 1 

HIV Retinopathy 1 16 33 4 3 10 24 

CMV Retinitis 0 0 0 3 1 5 4 

Papilloedema 0 0 0 0 1 2 1 

CSR 0 0 0 0 1 2 1 

Retinal Degeneration with  
optic atrophy 

0 0 0 2 0 2 2 

Retinal Detachment 0 0 0 2 0 2 2 

Papilloedema with LR palsy 0 0 0 0 1 2 1 

Retrobulbar Optic neuritis 0 0 0 1 0 1 1 

Total 2 17 36 16 13 42 48 

Any Findings   22.7%   87.5%  

Many patients had more than one ocular lesion. 

 
study carried out by Jutalai Tanterdtam et al. [16], the 
commonest ocular lesion in asymptomatic group was 
HIV retinopathy as in our study, but it was CMV retinitis 
in the symptomatic group. 

9.7% of the cases had anterior segment involvement. 

Table 4 shows the anterior segment findings from our 
study and other similar studies done elsewhere. The 
study findings were similar to the study done in India. 
HZO was present only in 1% of the cases in our study. J 
Biswas et al. [14] and in study by Jabs et al. [6] found 1%  
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Figure 1. Bar diagram showing patient distribution accord- 
ing to the ocular involvement and source of transmission. 
 
and 3% of HZO cases, but was present in 23% and 10.6% 
in the study done by Awan et al. [22] and Sriprakash et al. 
[21] The occurrence of blepharitis and molluscum conta-
giosum was similar to that in India. There were no cases 
of Kaposi’s sarcoma seen in our study and in Indian 
studies, but seen in the USA and Africa. The absence of 
Kaposi’s sarcoma in Indian study has been attributed to 
lower proportion of homosexual behavior and low pre- 
valence of human herpes virus-8 in India. The same rea-
son applies to the present study in Nepal, the neighboring 
country of India for the absence of Kaposi’s sarcoma. 

32.03% of the cases had posterior segment lesions in 
our study, HIV retinopathy (23.3%) being the most com- 
mon followed by CMV retinitis (3.9%). Similar trend 
was seen in the study done by Awan et al. [22] in Africa. 
In a study by N. A. V. Beare et al. [23] in Malawi, Africa 
only 0.5% of the cases had signs of CMV retinitis. This 
may be the result of mortality early in the disease course, 
or differences in race, HIV subtype, or comorbidity. But 
this was different from other studies done in USA and 
India as shown in Table 5. The occurrence of CMV 
retinitis was 37% in the study by Jabs et al. [7], 17% by J. 
Biswas [14] and 10.65% by Sriprakash K. S. et al. [21]. 
This may be because the study conducted in the USA 
was before the introduction of the HAART and in India 
[14,22] it was before the widespread use of HAART as 
mentioned in those studies. The occurrence of Retinal 
Detachment seen in our study was less than in other 
studies and this may be due to the use of HAART. In 2 
cases (1.9%), the retinal degeneration with was seen. The 
retinal degeneration observed may be the sequelae of 
CMV retinitis. In our study we found one case having 
CSR in both eyes. Though not mentioned in any journals 
or textbooks as the posterior segment finding in HIV/ 
AIDS, it may be unrelated to HIV/AIDS and seen coin- 
cidentally. 

 

 

Figure 2. Pie diagram of different types of ocular manifestations in the cases having ocular involvement.     
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7.76% of the cases had Neuro-ophthalmic Lesions. 

The patterns of Neurophthalmic lesions are similar to 
Jabs et al. [7] and Sriprakash K. S. et al. [21] as shown in 
Table 6. 2 cases (1.9%) had papilloedema, 1 was due to 
raised ICP by Meningitis associated with CN VI palsy as 
well. The cause of papilloedema in other patient could 
not be found, but the patient responded to oral steroid 
and papilloedema subsided. There was one case of ret- 
robulbar optic neuritis in our study that presented with  

HM vision and was prescribed oral steroid and the vision 
improved to 6/9. 

5. Conclusions 

Although prolonging the life of HIV infected patients is 
of prime importance, attention should also be paid to 
decrease the sufferings. Early detection and prompt mana- 
gement of ocular condition improve the visual prognosis. 

 
Table 3. Comparison with studies done in Africa, USA and India with the present study. 

Study 
Awan et al. [24]  

Kenya 1996 
Jabs et al. [6] 

USA 1995 
J. Biswas et al. [14]

India 2000 
Sriprakash K. S. et al. [23] 

India 2001-2003 
Present Study 
Nepal 2006 

Sample size 102 781 100 175 103 

Percent Male 62 88 77 54.2 68.9 

Percent Female 38 12 23 45.8 31.1 

Percent with Ocular involvement 66 50 40 40.57 38.8 

 
Table 4. Anterior segment findings in different studies. 

Study Awan et al. [24] Kenya 1996 Jabs et al. [6] USA 1995
J. Biswas et al. [14]

India 2000 
Sriprakash K. S. et al. [23] 

India 2001-2003 
Present Study
Nepal 2006

Kaposi’s sarcoma 2% 2% 0 0 0 

Blepharitis 0 0 1% 2 (1.14%) 2 (1.9%) 

Stye 0 0 0 0 1 (1%) 

Conjunctivitis 0 0 0 0 4 (3.9%) 

Herpes zoster Ophthalmicus 23% 3% 1% 18 (10.65%) 1 (1%) 

Corneal opacity 0 1% 1% 6 (3.42%) 0 

Keratitis 0 1 0 2 (1.14%) 0 

Molluscum contagiosum 0 0 1% 1 (0.571%) 1 (1%) 

Anterior uveitis 0 0 6% 10 (5.71%) 1 (1%) 

 
Table 5. Posterior segment lesions in different studies. 

Study 
Awan et al. [24]  

Kenya 1996 
Jabs et al. [6] 

USA 1995 
J. Biswas et al. [14] 

India 2000 
Sriprakash K. S. et al. [23] 

India 2001-2003 
Present Study
Nepal 2006 

CMVretinitis 3% 37% 17% 18 (10.65%) 4 (3.9%) 

HIV retinopathy 25% 50% 15% 18 (10.65%) 24 (23.3%) 

ARN syndrome 0 0 1% 4 (2.36%) 0 

Syphillitic Chorioretinitis 0 1% 0 0 0 

Fungal retinitis 0 1% 0 0 0 

Toxoplasmic retinochoroiditis 1 1% 0 1 (0.571%) 0 

PORN 0 0 0 1 (0.571%) 0 

Immune recovery vitritis? 0 0 0 1 (0.571%) 0 

CSR 0 0 0 0 1 (1%) 

Retinal Detachment 0 6.9% 8% 0 2 (1.9%) 

Retinal Degeneration 0 0 0 0 2 (1.9%) 
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Table 6. Neuro-ophthalmic lesions seen in different studies. 

Study 
Awan et al. [24]  

Kenya 1996 
Jabs et al. [6] 

USA 1995 
J. Biswas et al. [14] 

India 2000 
Sriprakash K. S. et al. [23] 

India 2001-2003 
Present Study 

Nepal 2006 

Papilledema 0 1% 0 4 (2.28%) 2 (1.9%) 

Optic Atrophy 3 0.5% 7% 5 (2.85%) 2 (1.9%) 

Optic Neuritis  1% 0 0 1 (1%) 

Cranial Nerve Palsy 0 1% 0 3 (1.7%) 3 (2.9%) 

 
Ocular examination is important not only from visual 
point of view, but also because ocular status is an impor- 
tant indicator of the disease process. So, when an HIV 
infected patient comes to an ophthalmologist, detail ocu-
lar examination should be undertaken. Proper evaluation 
of the fundus is a must.  

Development of HAART has increased the longevity 
of HIV infected patients. But a blind patient may not be 
able to lead the life as his well seeing counterpart. So to 
have a better quality of life, it is necessary for the pa-
tients to have good vision. With timely detection of the 
ocular involvement, blindness can be prevented or mini-
mized in these cases. Patients should be made aware of 
the potential ocular complications of the disease process 
through health education which they currently lack. Rou-
tine referral system of the HIV infected cases from other 
allied medical and surgical departments for ophthalmic 
check up is strongly recommended. 
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