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Abstract: The human immunodeficiency virus infection causes a wide range of ocular manifestations. It is a growing
concern in the developing countries. Now, the government provides the highly active antiretroviral therapy free of cost. But
ocular manifestations continue to arise in patients with Human Immunodeficiency Virus infection. Hence a comparitive
analysis of the disease pattern is important in assessing the ocular manifestations in the pre–HAART and HAART era. The aim
of this retrospective series is to analyse the ocular manifestations in Human Immunodeficiency Virus patients in the preHAART and HAART era This retrospective study includes Human Immunodeficiency Virus positive patients from the preHighly Active Antiretroviral Therapy (HAART) (1995-2000) and HAART era (2005-2017). Patients were assessed for the
ocular manifestations. This study included 83 patients in the pre HAART era and 98 patients in the HAART era.
Cytomegalovirus retinitis was the most common ocular manifestation in the pre-HAART and the HAART era. Inspite of free
availability of the antiretroviral therapy, the results of our study has not shown a reduction in the ocular manifestations in the
HAART era. Awareness among the high risk population, screening of population at community health centers, private health
sectors and engaging non-government organizations for awareness in the community can help in early diagnosis of HIV. This
may cause a reduction in the ocular manifestations in individuals with Human Immunodeficiency Virus.
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1. Introduction
Highly Active Antiretroviral Therapy (HAART) has lead to
the reduction of ocular diseases and opportunistic infections
due to Human Immunodeficiency Virus [1, 2]. According to
the UNAIDS, in 2017 there are 2,100,000 individuals in
India are living with Human Immunodeficiency Virus (HIV)
and the HIV incidence is 0.1 per 1000 population.
Approximately 69,000 deaths are seen due to Acquired
Human Immunodeficiency Syndrome (AIDS) [3]. In India,
56% of individuals living with HIV are on treatment [3]. A
significant rise has been seen from 2013, where 36% of
individuals living with HIV received treatment [10].
In the pre–HAART era, HAART therapy was not
accessible to all due to the high cost of the drugs [4]. But in

the year 2000, due to the production of antiretroviral drugs
by Indian generic manufacturers, the cost of the drugs has
been reduced. It is accessible to all individuals living with
Human Immunodeficiency Virus [4].
The World Health Organisation’s (WHO) antiretroviral
therapy guidelines for a patient living with HIV under the
national program has been revised. As per the revised
guidelines, it has been decided to treat all HIV positive
patients with antiretroviral therapy regardless of CD4 count,
clinical stage, age or population [3].
Ocular manifestations such as cytomegalovirus retinitis,
HIV retinopathy, ocular syphilis, ocular tuberculosis, ocular
toxoplasmosis, herpes zoster ophthalmicus and acute retinal
necrosis can be seen in patients with HIV [5, 9]. With the
introduction of HAART, CD4 counts increase and decreases
the viral load of HIV in an individual with AIDS [6, 7]. Thus

International Journal of HIV/AIDS Prevention, Education and Behavioural Science 2020; 6(1): 10-14

11

with the introduction of HAART therapy there has been a
reduction in the ocular manifestations in individuals with
HIV [8].
In this retrospective study we have compared ocular
manifestations of individuals with HIV in the pre–HAART
and HAART era and the effect of antiretroviral therapy on
their ocular manifestations.

or HIV positive patient with vitreous hemorrhage was
referred to our retina outpatient department in our hospital
for further management.
Patients with associated systemic co-morbitidities like
tuberculosis were referred to the Antiretroviral Therapy (ART)
center for evaluation of tuberculosis and starting
antituberculosis treatment.

2. Methods

3. Results

This is a retrospective study done in a tertiary eye care
center in Southern India. It includes patients in the pre–
HAART era from 1995 to 2000. In the HAART era it
includes patients from 2005 to 2017. All patients were
diagnosed cases of HIV or detected to be HIV positive while
evaluating them for their ocular manifestations. They have
presented to our hospital due to their ocular complaints or
referred from an ophthalmologist or treating physician at
Antiretroviral Therapy (ART) center for their ocular
complaints.
The case records and electronic medical records of patients
were assessed for the ocular manifestations and duration of
ART. An institutional review board approval was taken for
this retrospective study.
The patients have undergone visual acuity testing, slit
lamp examination and fundus evaluation. The prevalence of
ocular diseases, visual impairment, underlying systemic
diseases other than HIV was also noted.
In the HAART era, cytomegalovirus retinitis/acute retinal
necrosis/progressive outer retinal necrosis were treated with
intravitreal ganciclovir if the lesion was involving or near
macula. Intravitreal ganciclovir injection was repeated after 1
week if lesion was still persisting or resolving. Oral
valacyclovir 1000mg three times a day was given irrespective
of the CD4 count. Oral valacyclovir was stopped after the
CD4 counts improved and lesions had resolved.
Retinal detachment secondary to cytomegalovirus retinitis

This retrospective study includes 83 patients in the pre HAART era and 98 patients in the HAART era. In the
HAART era, 22 patients were detected to be HIV positive
when they were evaluated for their ocular manifestation. 76
patients were aware of their HIV status. They were either
referred from ART centers or private ophthalmologists. 52
patients were lost for follow up in the HAART era.
In the pre –HAART and the HAART era males were more
affected compared to females. The most common occupation
was agriculture workers, drivers or unemployed. Most
common mode of acquiring HIV was heterosexual
transmission. 2 patients in the pre-HAART era acquired HIV
through blood transfusion.
The most common ocular manifestation in the pre-HAART
and the HAART era was cytomegalovirus retinitis. The other
ocular manifestations are mentioned in the table. (Table 1:
Ocular manifestations in the pre-HAART era and HAART
era). In the HAART era, ocular manifestations were common
in patient with low CD4 count. (figure 2 Ocular
manifestations and CD4 count).
The most common systemic co-morbidities in the preHAART era included tuberculosis (6 patients) and syphilis (2
patients). Whereas in the HAART era the most common
systemic co-morbidity was tuberculosis (44 patients). (Figure
3. Systemic co-morbidities in the pre-HAART and HAART
era).

Figure 1. Ocular manifestation in the pre-HAART and the HAART era.
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Table 1. Ocular manifestations in the pre-HAART and HAART era in HIV positive patients.
SLNO
1
2
3
4
5
6
7
8
9
10
11

OCULARMANIFESTATION
Cytomegalovirus retinitis
Acute Reinal Necrosis
Progressive Outer Retinal Necrosis
Optic atrophy
Retinal detachment
HIV Retinopathy
Immune recovery uveitis
Resolved cytomegalovirus retinitis
Sponaneously settled retinal detachment
Vitreous hemorrhage
Scarred choroidal neovascular membrane

PreHAART
24
10
1
1
_
_
_
_
_
_
_

HAART
106
6
3
1
10
4
3
12
1
1
1

In the HAART era, 44 patients were regular for follow up
and were on HAART therapy. 18 patients inspite of being on
HAART showed deterioration of vision. Deterioration of
vision ranged from no perception of light to visual acuity less
than 6/36. The other patients maintained their visual acuity or
their vision improved.

4. Discussion

Figure 2. Ocular manifestations and CD 4 count.

Figure 3. Systemic comorbidities in the pre-HAART and HAART era.

Retinal detachment secondary to cytomegalovirus retinitis
was seen in 26 eyes in the HAART era. One eye had
spontaneously resolved retinal detachment and one eye had
optic atrophy. Immune Recovery Uveitis, a new ocular
manifestation due to the advent of HAART was seen in 3
eyes.
Iris tumour was seen in the pre-HAART era. No
malignancies were seen in HAART era.

In this retrospective study, the ocular manifestations in the
pre-HAART and the HAART era continue to remain high
inspite of availability of free antiretroviral therapy. This is
due to the delayed diagnosis of Human Immunodeficiency
Virus and due to discontinuation of antiretroviral therapy.
The national strategic plan 2017-2024 are paving way for
an HIV free India by universal coverage of prevention and
treatment of individuals with HIV that are effective and
equitable [11].
Studies have shown that introduction of HAART has not
shown a reduction of ocular manifestations in individuals
living with HIV [1]. However, Holland et al have observed
that the introduction of HAART has markedly reduced the
incidence of cytomegalovirus retinitis but has not eliminated
the new cases. Nasodi et al and Accorinti et al have observed
a reduction in ocular complications and opportunistic
infections with the advent of HAART [12, 13].
There has been a steady decline in the prevalence of HIV
in India. According to the India HIV 2017 estimation report
the prevalence of HIV is more common in males (0.25%)
compared to the females (0.19%) [1, 14, 16.] Sex workers,
homosexuals, drug abusers and the transgenders are the high
risk population in India. [15, 17] Decrease in the prevalence
in the female population might be due to the lack of
awareness, social stigma and neglect of the disease. Similarly,
in our study females who presented with ocular manifestation
in our clinic were aware of the disease. They had not availed
the antiretroviral therapy due to family issues or due to social
stigma.
Occupation of the individual has also been the cause for
the prevalence of HIV. Sharma R and Shukla Y et al have
shown that drivers, unemployment and labour workers are
the factors responsible for prevalence of HIV [16, 17].
Patients seen in our study were agricultural workers, drivers
or were unemployed. Unemployment leads to poor income
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leading to one of the important factors for the prevalence of
HIV.
Cytomegalovirus retinitis has been the most common
ocular manifestation in our study in the pre-HAART and
HAART era. This has been the most common ocular
manifestation in an individual with HIV in other countries
including India [1, 18-20]. CMV retinitis with the
involvement of macula will be one of the most important
causes of vision loss. Complications secondary to CMV
retinitis like retinal detachment and optic atrophy is seen as
in our study. Thorne et al have also concluded that in the
HAART era, zone 1 involvement and retinal detachment are
the most common cause of vision loss among patients with
CMV retinitis [21].
With the advent of HAART, a new ocular manifestation
Immune recovery uveitis is seen in HIV individuals. It was
seen in 2% of the patients in our series. Immune recovery
uveitis is associated with an increase in CD4 counts [22]. It is
characterized by inflammatory complications like macula
edema and epiretinal membrane formation [24]. As our
patients were lost for follow up, complications secondary to
Immune Recovery Uveitis was not seen. Immune recovery
uveitis can be treated with anti-inflammatory therapy. Lin et
al have reported good response of immune recovery uveitis
with anti-inflammatory therapy without reactivation of CMV
retinitis [23].
The main limitation of our study is the small sample size.
As our hospital is an eye hospital and is not associated with
other multispeciality hospital and ART centres, references of
individuals with HIV can be missed.
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Figure A1. Cytomegalovirus retinitis.

Figure A2. Endogenous endophthalmitis.

5. Conclusion
Inspite of the free availabilty of the antiretroviral therapy in
the HAART era, ocular manifestations continue to arise.
Awareness among the high risk population, screening of
population at community health centres, private health sectors
and engaging NGO’s for awareness and screening of
individuals can help in early diagnosis of HIV and prevent
discontinuation of antiretroviral therapy. This may lead to
reduction in the ocular manifestations, opportunistic infections
and improve the quality of life in individuals with HIV.

Figure A3. Perforated corneal ulcer.

Appendix
Ocular Manifestations in the pre- HAART era. (figures A1
to A4).

Figure A4. Iris tumour.

Ocular manifestations in the HAART era. (figures A5-A8).
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