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By 2007, more than 1 million people were liv-
ing with HIV infection in the USA and an 
estimated 33.2 million people were infected 
with HIV worldwide [101]. Women around the 
world now account for a quarter of HIV infec-
tions and HIV disease disproportionately affects 
racial and ethnic minorities. Most HIV-infected 
individuals live in sub-Saharan Africa; however, 
the number of new cases is increasing rapidly in 
other areas of the world, including India [1] and 
South-East Asia. In the vast majority of cases 
worldwide, HIV transmission occurs through 
heterosexual contact. Infections attributed to 
perinatal transmission from mother to child and 
from transfusion of blood and blood products 
have dropped markedly [101]. There has also been 
a steady decline in new HIV/AIDS diagnoses 
among injection-drug users [101].

Despite the widespread use of highly active 
antiretroviral therapy (HAART), today, ocu-
lar manifestations of AIDS affect 50–75% of 
infected persons at some point [2]. Opportunistic 
infections develop when there is a deterioration of 
the immune status of the individual, which can 
be measured with the help of CD4 cell counts. 
Posterior segment lesions, especially cytomega-
lovirus (CMV) retinitis, can be associated with 
severe visual morbidity. Corneal and anterior 
segment lesions affect more than 50% of all 

HIV patients [3]. Ocular adnexal complications, 
seen in approximately 25% of patients, can be a 
sign of severe systemic immuno suppression [3]. 
Furthermore, the spectrum of ocular manifesta-
tions of AIDS in the developing world differs 
from that of developed nations [4].

Treatment of HIV infection with HAART 
seeks to inhibit progression to AIDS (defined 
by a CD4 cell count of <200 cells/mm3) or 
death. This is achieved by reducing plasma 
HIV RNA to permanently low levels, reduc-
ing the  the viral load and increasing CD4 cell 
counts, which helps to improve the immune 
status of the individual [2]. With the advent of 
HAART, HIV- and AIDS-related morbidity 
and mortality have decreased drastically in the 
developed world; however, since more patients 
live longer and there are more HIV-positive 
patients, the overall population-based preva-
lence would be expected to increase. However, 
the situation in developing countries is still 
grim, even with the advent of HAART. While 
the clinical immune recovery is, in general, of 
great benefit to the patient, approximately 
10–25% of people initiated on HAART expe-
rience ‘immune recovery’ or immune recon-
stitution inflammatory problems, including 
those occurring in the eye, leading to severe 
visual loss. 
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Ocular manifestations can occur in up to 50% of AIDS patients. They can lead to severe visual 
loss, affecting the quality of life of a HIV-positive person. Common lesions include relatively 
benign conditions, such as blepharitis and dry eye, infections, such as herpes zoster 
ophthalmicus and Molluscum contagiosum, and malignancies, such as squamous cell 
carcinoma and Kaposi’s sarcoma. The posterior segment manifestations include retinal 
vasculopathy, opportunistic infections, unusual malignancies and neuro-ophthalmologic 
abnormalities, with cytomegalovirus retinitis being the most common. Effective antiretroviral 
therapy and improved prophylaxis and treatment of opportunistic infections have led to an 
increase in the survival of an individual afflicted with AIDS and a decrease in the occurrence 
of these infections. Immune recovery uveitis is a new cause of vision loss in patients undergoing 
highly active antiretroviral therapy. Diagnosis and treatment are guided by the particular 
conditions and immune status of the patient.
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In a study by Goldberg et al., it was demonstrated that, in the 
pre-HAART era, CMV retinitis was the most common HIV-
associated retinopathy, occurring in 20–40% of patients [5]. 
Retinal detachment occurred in 24–50% of patients annu-
ally. Herpetic retinopathy and toxoplasmosis retinochoroiditis 
occurred in 1–3% of patients, and Pneumocystis carinii choroi-
ditis, syphilitic retinitis, tuberculous choroiditis, cryptococcal 
choroiditis and intraocular lymphoma occurred infrequently. By 
comparison, in the HAART era, there was an 80% decline in 
the incidence of CMV retinitis. The incidence, visual morbidity 
and mortality of CMV retinitis and other HIV-associated retino-
pathies decreased in the era of HAART [5]. Similarly, another 
study from Croatia found that the mortality had decreased to 
59.3%, vascular changes had reduced to 54.3% and the incidence 
of CMV retinitis had reduced from 57.2 to 7.6% from the pre- to 
the post-HAART era [6].

The purpose of this review is to provide a comprehensive update 
of the important anterior and posterior segment, and adnexal 
manifestations in HIV-positive patients.

Ophthalmic manifestations of AIDS
Looking back over the past 26 years, from the first detected case 
in 1982, the study of HIV-related eye disease can be divided 
into several eras, separated by distinct periods of transition [101]. 
The first era was a short period of rapid discovery, in which 
the spectrum of ophthalmic disorders associated with AIDS 
was identified. Ophthalmic manifestations of AIDS can be 
categorized as shown in Box 1.

Opportunistic infections 
CMV retinitis
Cytomegalovirus retinitis is the most common AIDS-related, 
ocular, opportunistic infection and can develop in up to 40–50% 
of AIDS patients [7,8]. Although its incidence has declined mark-
edly since the advent of HAART in the Western world, it still 
remains the leading cause of ocular morbidity in developing 
countries [9]. In India, CMV retinitis still remains the com-
monest ocular manifestation of AIDS cases [10,11]. According to 
our series of 1286 cases, the incidence of CMV retinitis remains 
high, even in the era of HAART. Disease may be unilateral, to 
start with, but up to 52% of patients will eventually develop 
bilateral disease [12]. 

Clinical findings
There are three clinical forms of CMV retinitis. The classical 
form (pizza pie retinopathy or cottage cheese with ketchup) is 
characterized by confluent retinal necrosis with hemorrhage, 
which develops mostly in the posterior retina. The advanc-
ing edge of these lesions is usually very sharp and spreads 
contiguously. By contrast, the indolent form is recognized as 
a granular lesion in the peripheral retina, often with little or 
no hemorrhage. A third and uncommon presentation is the 
frosted branch angitis. Since approximately 15% of patients 
with active CMV retinitis are asymptomatic, routine screening 
with dilated indirect ophthalmoscopy has been recommended 

at 3-month intervals in patients with CD4+ counts of less than 
50 cells/µl [13]. CMV retinitis may result in either serous or 
rhegmatogenous retinal detachment, although the latter is much 
more common. Rhegmatogenous retinal detachment has been 
reported in 13–29% of patients with CMV retinitis and may 
occur during the active or healed phase of the disease. However, 
since the advent of HAART, the incidence of retinal detach-
ment has decreased by approximately 60–77% in the Western 
world [14]. By contrast, in our series, the incidence of CMV-
related retinal detachment was found to have increased. This 
may be caused by the higher number of patients undergoing 

Box 1. Ophthalmic manifestations of AIDS.

Opportunistic infections 

• Retina 

– CMV retinitis: complications include immune recovery uveitis 

– Other retinal infections (caused by various agents, VZV and 
Toxoplasma gondii being most common; most occur in <1% 
of patients with AIDS)

• Choroid (uncommon; caused by various agents, fungi and 
mycobacteria being most common)

• Ocular surface and adnexa (important agents include VZV, 
microsporidia and Molluscum contagiosum virus)

Vascular abnormalities 

• Microvasculopathy 

– HIV retinopathy (cotton-wool spots and retinal hemorrhages) 

• Retinal arteriolar and venular occlusions (uncommon) 

Neoplasia

• Kaposi’s sarcoma (conjunctiva and eyelids) 

• Lymphoma (intraocular) 

• Squamous cell carcinoma (conjunctiva) 

Other disorders of uncertain pathogenesis 

• Intraocular inflammation 

– Chronic anterior uveitis (uncommon) 

– Chronic multifocal retinal infiltrates (uncommon)

– Iatrogenic uveitis (drug related: cidofovir; rifabutin) 

• Blepharitis 

• Dry eye 

Neuro-ophthalmic disorders associated with orbital or 
intracranial disease

• The spectrum of AIDS-related eye diseases differs among 
various parts of the world. Squamous cell carcinoma of the 
conjunctiva and ocular TB have been greater problems than 
CMV retinitis in Africa, attributed to the fact that patients die of 
other complications before reaching levels of immunodeficiency 
associated with CMV disease. During the early years of the 
epidemic in the USA, the prevalence of CMV retinitis increased 
as treatment of other life-threatening, opportunistic infections 
improved and patients survived longer. As feared, the same 
phenomenon is now being seen in the developing world. As 
treatments for HIV-associated opportunistic infections and 
neoplasms improve worldwide, CMV retinitis may emerge as a 
global problem.

CMV: Cytomegalovirus; VZV: Varicella zoster virus.
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HAART inappropriately, or due to the fact that people undergo-
ing HAART have larger areas of healed CMV retinitis, which 
eventually develop necrotic holes, leading to detachment [15,16].

Treatment
Treatment of CMV retinitis is individualized and depends on 
the location of the active retinitis and the immune status of the 
patient. Currently available anti-CMV agents include ganciclo-
vir and its prodrug valganciclovir, foscarnet, cidofovir (Figure 1), 
fomivirsen, ganciclovir implant and oral valganciclovir. A brief 
summary of these drugs is provided in TaBle 1.

Initial drug treatment
The most important therapeutic maneuver for the initial treatment 
of newly diagnosed CMV retinitis is to begin HAART (for patients 
not taking antiretroviral drugs) or to re-establish immune recovery 
(for HAART-failure patients by changing antiretroviral medica-
tions, if possible). However, it is common practice among HIV 
specialists to delay the start of HAART for patients with systemic 
infectious diseases, such as TB, until treatments for the infections 
are started, in order to reduce the risk of systemic inflammatory reac-
tions against the pathogens. The same may be true for reducing the 
risk of immune recovery uveitis (IRU). Because immune recovery is 
not achieved immediately, anti-CMV drugs should be administered 
until certain immunologic (and possibly virologic) parameters are 
achieved. The induction treatment should be continued until CMV 
retinitis is inactive in order to limit the size of lesions, presumably 
reducing the risk of retinal detachment and vision loss in individuals 
who have the prospect of prolonged survival.

Discontinuation of anti-CMV treatment
Immune recovery allows eventual discontinuation of specific 
anti-CMV therapy without reactivation of infection. The 
decision to discontinue anti-CMV drugs is usually based on 

several factors: a sustained rise in CD4+ T-lymphocyte cell 
count; a drop in blood levels of HIV; duration of HAART 
that is sufficient to affect immune recovery; and inactivity 
of CMV retinitis lesions. Patients receiving HAART should 
have CD4+ T-lymphocyte cell  counts of greater than 100–
150 cells/µl for at least 3–6 months [17]. Moreover, the blood 
levels of HIV should have dropped by 2 log

10
 units to fewer than 

200 copies/ml. The blood level of HIV can be a useful marker 
for eventual reactivation.

Monitoring patients
Cytomegalovirus retinitis can eventually reactivate after treat-
ment with anti-CMV drugs is stopped; studies have estimated 
that the risk of recurrence is approximately 0.02 events per 
year. Thus, continued monitoring of patients is critical. The 
CD4+ T-lymphocyte count is the most commonly followed 
laboratory measure but a rising or very high HIV blood level 
may be an additional important indicator of risk for new CMV 
retinitis lesions or reactivation of the virus after discontinuation 
of anti-CMV drugs.

Screening strategies
Serial ophthalmic examinations and patient education regarding 
the symptoms of CMV retinitis are additional components of 
effective monitoring programs. Periodic screening examinations 
of patients with CMV retinitis for reactivation (and of patients 
at risk for new disease) is a well-accepted practice, although there 
is little evidence to support the common recommendation that 
examinations should be performed at 3-month intervals. The 
percentage of asymptomatic patients seems to be higher among 
those who are experienced with HAART, possibly because of 
reduced disease activity; this observation highlights the need for 
screening programs. As the incidence of CMV retinitis decreases, 
screening will need to be targeted to those at greatest risk, and 

A B

Figure 1. (A) Active cytomegalovirus retinitis and (B) healed cytomegalovirus retinitis after intravitreal cidofovir.
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because the infection can occur in patients with good parameters 
on current laboratory tests, better markers of impaired CMV 
immunity are needed.

Necrotizing herpetic retinopathy
Necrotizing herpetic retinopathy comprises a continuous spec-
trum of posterior segment inflammation induced by herpes 
viruses, most commonly varicella zoster virus (VZV). Its two 
most recognizable clinical patterns are acute retinal necrosis 
(ARN) and progressive outer retinal necrosis (PORN) [18]. The 
former usually occurs in healthy persons and AIDS patients 
with only mild immune dysfunction and elevated CD4+ counts, 
whereas the latter usually develops in those who are severely 
immunosuppressed. In addition to VZV, herpes simplex virus 
and CMV have been isolated in patients with ARN, and herpes 
simplex virus in eyes with PORN [11]. The differential features 
between ARN, PORN and CMV retinitis are shown in TaBle 2.

Toxoplasmosis
In the majority of AIDS cases, toxoplasmosis is a primary infec-
tion rather than a reactivation. Ocular toxoplasmosis in AIDS, in 
contrast to toxoplasmosis in immunocompetent individuals, can be 
bilateral, multifocal and is not associated with chorioretinal scars. It 
may cause a variety of ocular abnormalities, including iritis, vitritis, 
choroiditis, multifocal or diffuse necrotizing retinitis, papillitis or 
retrobulbar neuritis, or outer retinal toxoplasmosis [19]. Toxoplasma 
retinitis may resemble CMV retinitis (Figure 2); however, intraocu-
lar inflammation is usually more severe, with fewer hemorrhages. 
Treatment with standard antiparasitic drugs (e.g., pyrimethamine, 
clindamycin and sulfonamides) is successful in controlling ocular 
toxoplasmosis in most cases.

Choroiditis
Pneumocystis
Ocular manifestations of Pneumocystis carinii include conjunc-
tivitis, orbital mass, optic neuropathy and choroiditis [20]. It is 
observed as classically bilateral and multifocal, well-demarcated, 
choroidal, yellowish lesions located in the posterior pole, not asso-
ciated with vitritis, iritis, or vasculitis [21]. Ocular lesions respond 
in most cases to induction and subsequent maintenance treatment 
with systemic pentamidine, trimethoprim and sulfamethoxazole, 
or dapsone.

Mycobacterial disease
Tuberculosis implies the presence of active disease from infec-
tion with the acid-fast bacillus [22]. Mycobacterium tuberculosis is 
the most common systemic, opportunistic infection associated 
with AIDS, even though ocular TB is not as common [23]. It is 
important to consider it as a differential diagnosis, especially in 
developing countries, such as India. 

Clinical manifestations include ulcers, tubercles, granular 
masses or pedunculated polypoid tumors. Patients may pres-
ent with a localized nodule in the eyelid, simulating chalazion. 
Orbital and lacrimal gland involvement in M. tuberculosis-
infection leads to localized granuloma, although, occasion-
ally, they can present as a conjunctival mass. Infection of the 
iris can present either with or without iris nodules. TB is also a 
known cause of uveitis, although it is uncommon, even among 
those with systemic TB [24]. TB may cause interstitial keratitis 
with stromal infiltration. Interstitial keratitis secondary to TB 
may be associated with uveitis and it may occur as an isolated 
finding or in association with scleritis. Sclerokeratitis can be 
seen with peripheral stromal inflammation in a triangular 

Table 1. Treatment for cytomegalovirus retinitis.

Medication Route Induction dose Maintenance dose Adverse effects

Ganciclovir Intravenous

Oral
Intravitreal

Intraocular 
sustained-release 
implant

5 mg/kg twice daily for 
2–3 weeks

400–2000 µg 
twice weekly
4–6-mg pellet implanted 
through the pars plana 

5–10 mg/kg/day

1 g three-times daily 
400–2000 µg once weekly

Replaced every 6–8 months

Neutropenia, anemia, thrombocytopenia and 
liver toxicity
Same as intravenous ganciclovir
Vitreous hemorrhage, retinal detachment 
and endophthalmitis
Vitreous hemorrhage, retinal detachment, 
cataract, endophthalmitis, extraocular CMV, 
fellow-eye CMV and dislocated implants

Foscarnet Intravenous

Intravitreal

90 mg/kg twice daily for 
2–3 weeks
2400 µg twice weekly

90–120 mg/kg/day 

2400 µg once weekly

Elevated creatinine, decreased Ca2+, Mg2+, K+ 
and tetany
Vitreous hemorrhage and retinal detachment

Cidofovir Intravenous

Intravitreal

5 mg/kg once weekly for 
2 weeks
15 µg 0.1ml

5 mg/kg every other week

15 µg/0.1 ml every 6 weeks

Proteinuria renal failure, neutropenia 
and uveitis 
Uveitis, ocular hypotony, vitreous 
hemorrhage, retinal detachment and IRU

Valganciclovir Oral 900 mg twice daily for 
3 weeks

900 mg/day Neutropenia, anemia and thrombocytopenia

Fomivirsen Intravitreal 330 µg on days 1 and 15 330 µg/month Vitreous hemorrhage, retinal detachment, 
endophthalmitis and iritis

CMV: Cytomegalovirus; IRU: Immune recovery uveitis.
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fashion associated with localized scleritis. Localized lesions are 
focal elevated nodules of the sclera that may undergo necrosis, 
leading to scleromalacia and scleral perforation, if untreated. 
Diffuse scleritis is less common than localized nodular scle-
ritis. M. tuberculosis infection of the conjunctiva may involve 
the palpebral, bulbar or forniceal conjunctiva. Tuberculous 
conjunctivitis is a very rare condition in the developed world. 
In recalcitrant cases of chronic red eye, a definitive diagnosis 
requires the identification of M. tuberculosis organisms in con-
junctival biopsy specimens, either by microscopic detection of 
acid-fast bacilli or by more sensitive culture techniques [25]. 
Keratoconjunctivitis may occur in association with cutaneous 
TB [26]. While intraocular disease is mostly a secondary infec-
tion, cutaneous TB is usually primary [27]. The most common 
posterior-segment manifestations include discrete choroidal 
tubercles (Figure 3) or solitary, mass-like lesions of the posterior 
pole. Rarely, endogenous endophthalmitis occurs.

Treatment
Systemic anti-TB therapy (ATT) with drugs such as isoniazid, 
rifampin, pyrazinamide and ethambutol is important, as pul-
monary or other foci of the disease may coexist. The Modified 
Directly Observed Treatment Short (DOTS) regimen is the rec-
ommended regimen in India. Specific ocular treatment should 
be instituted along with ATT. There have been reports of scleral 
TB responding favorably to additional topical (every 2 h) and 
subconjunctival (every 3 days) streptomycin sulfate, along with 
ATT, which promoted healing of the lesion. In individuals with 
HIV infection, therapy may require longer duration and addi-
tional drugs. Newer drugs have also been incorporated in the 
ATT group of drugs, especially in the newer setting of multi-
drug-resistant TB and, particularly, in the case of HIV-infected 
individuals. These include quinolones, newer rifamycins, such as 
rifabutin, and macrolide antibiotics.

Fungal infections
In the general population, fungal corneal ulcers are rare in the 
absence of preceding trauma, ocular surface disease or corti-
costeroid therapy, while HIV/AIDS patients can develop spon-
taneous fungal infections. Candida causes anterior segment 
keratitis. Cryptococci commonly trigger posterior segment 
pathology, although they can sometimes cause conjunctivitis, 
limbal infection and iris granulomas [28]. Cryptococcus albidus 
has been reported to cause scleral ulceration [29]. Histoplasma 
and pneumocystis are more likely to result in bilateral dis-
ease with corneal perforation [30]; hence, culture or biopsy of 
lesions is important for HIV-infected patients with ocular sur-
face infections in order to differentiate between bacterial and 
fungal etiology. 

Cryptococcus
Cryptococcus meningitis is the most common cause of AIDS-related 
neuro-ophthalmolgic lesions. Cryptococcal choroiditis may be mul-
tifocal, solitary or confluent, and may be associated with eyelid nod-
ules, conjunctival mass, granulomatous iritis, iris mass, vitritis, nec-
rotizing retinitis, endophthalmitis or optic neuritis [28]. Fluconazole 
maintenance therapy of 200 mg/day is currently recommended in 
all patients, even in the era of HAART.

Spirochetal infections
Treponema pallidum
Ocular syphilis caused by Treponema pallidum tends to present 
with more aggressive, severe and relapsing manifestations in HIV-
positive hosts compared with immunocompetent hosts [31–33]. All 
patients with syphilis should be evaluated for HIV and vice versa. 
Anterior segment manifestations of syphilis include chancres of 
the conjunctiva (primary syphilis), conjunctivitis (secondary 
syphilis) and gummata (late syphilis) [31]. Conjunctivitis can 
be granulomatous and histologically similar to sarcoidosis. The 

Table 2. Differentiating features of viral retinitis in AIDS patients.

Feature ARN PORN CMV retinitis

Immune status Immunocompetent Immunosuppressed Immunosuppressed

Laterality Unilateral/bilateral Bilateral Unilateral/bilateral

Visual loss Usually gross Early loss of vision Variable

Anterior segment Mild-to-moderate anterior uveitis Nongranulomatous uveitis Usually normal

Vitreous reaction Significant vitritis Minimum/no vitritis Minimum/no vitritis

Retinal involvement Full thickness Deep retinal involvement Full thickness with granular border

Pattern of involvement Multifocal, predominantly peripheral Multifocal, early macular involvement Usually unifocal, starts peripherally

Vasculitis Common Uncommon Seen 

Retinal hemorrhages Common Uncommon Common 

Retinal detachment Common Common Less common

Optic nerve 
involvement

Common Uncommon Uncommon

Progression Rapid Rapid Slow

ARN: Acute retinal necrosis; CMV: Cytomegalovirus; PORN: Progressive outer retinal necrosis.
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diagnosis of syphilis is performed using serologic screening and 
confirmatory tests, such as the rapid plasma reagin or fluorescent 
treponemal antibody absorbent tests, respectively. Direct exami-
nation using dark-field microscopy or biopsy of suspicious lesions 
can be performed, if results are uncertain. Isolated episcleritis 
and scleritis are uncommon during any stage of the disease but, 
if present, are usually features of secondary or late syphilis.

Treatment of ocular syphilis is similar to that of neuro syphilis. 
The most effective treatment involves high-dose, intra venous 
penicillin G (12–24 million units/day for 14 days) [32,34]. Owing 
to the high rate of relapse, HIV-positive patients are recom-
mended to receive extensive subsequent follow-up for at least 
2 years [35].

Bacterial keratitis
The risk of infection with this ‘normal’ flora may be greater for 
severely immunosuppressed individuals [36]. Staphylococcus aureus, 
Staphylococcus epidermidis and Pseudomonas aeruginosa are the most 
frequently implicated [36]. Some cases of recalcitrant infections may 
require keratoplasty and even evisceration of the globe [37–39]. Other 
risk factors predisposing HIV-infected individuals to epithelial 
defects include the use of crack cocaine [2].

The clinical presentation of bacterial keratitis in HIV-
infected individuals differs from that in the general population. 
In immunosuppressed individuals, they are usually bilateral, 
involve multiple pathogens and carry a higher risk of perfora-
tion. There have been reports of eyes, which, eventually, had 
to be enucleated, despite intensive antibiotic therapy based on 
in vitro sensitivities, for more than 2 weeks. Paucity of inflam-
mation in immunosuppressed patients also contributes to delays 
in diagnosis and treatment. Gram staining and culture helps 
with the identification of the etiological agent. Systemic treat-
ment with ceftriaxone or other appropriate antibiotics must be 
used to treat gonococcal conjunctivitis, since topical therapy 
alone is ineffective.

Microsporidial keratitis
Microsporidia are spore-forming, obligate intracellular, protozoan 
parasites. They occur when the CD4+ counts drop to approximately 
100 cells/mm3. A total of 39–44% of HIV-infected individuals with 
diarrhea are infected with microsporidia, in comparison with only 
2.3% of HIV-infected individuals without diarrhea [40]. AIDS-
associated microsporidial keratoconjunctivitis is characterized by 
bilateral, superficial, punctate epithelial keratitis, white intraepithe-
lial infiltrates, mild anterior chamber reactions and conjunctivitis in 
the form of mild conjunctival follicular hyper trophy [40,41]. Patients 
may complain of photophobia and grittiness. Vision loss is secondary 
to keratitis. Diagnosis is performed by Gram or Giemsa stain, and 
spores from conjunctival scrapings or corneal biopsies can easily be 
seen with Masson trichrome or Giemsa stain. Immunofluorescence 
and electron microscopy can help confirm the diagnosis. 

Treatment
Fumagillin 70 mg/ml eye drops are used indefinitely in HIV-
positive individuals [42]. Albendazole 400 mg twice daily admin-
istered orally should be used as an adjunct for the management 
of systemic infection.

CMV keratitis
Cytomegalovirus, which can be transmitted by blood, saliva, breast 
milk and mucous membrane contact, is usually asymptomatic 
in immunocompetent individuals but can, sometimes, produce 
transient conjunctivitis. CMV rarely involves the anterior seg-
ment tissues. CMV infection of the iris has been reported in a 
patient with CMV retinitis [43]. CMV has been reported to be 
associated with both epithelial and/or stromal keratitis, although 
both conditions are probably uncommon [44]. Corneal endothelial 
deposits have been described in approximately 80% of eyes with 
CMV retinitis. These asymptomatic lesions, observed in up to 
81% of cases of HIV/AIDS-related CMV retinitis, appear as linear 
or stellate lesions and form a reticular pattern. Best visualized in 

Figure 3. Ocular TB with multiple tubercles.

Figure 2. Mixed cytomegalovirus retinitis with 
toxoplasmosis infections.
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retro illumination, they are commonly found in the inferior cornea. 
These deposits are known to be composed of fibrin and macro-
phages, with no active CMV infection. With the help of aqueous 
humor ana lysis, CMV has been proven to be the causative agent 
of endothelitis and anterior uveitis in immunocompetent patients.

Herpes zoster ophthalmicus
Herpes zoster ophthalmicus (HZO) is caused by VZV, which causes 
varicella (chicken pox) and herpes zoster (shingles). Over 90% of the 
population develops clinical or serologic evidence of infection with 
VZV by adolescence and the prevalence is almost 100% by 60 years 
of age [44]. The virus usually remains latent in sensory neurons. 
Herpes zoster eventually occurs in 10–20% of all individuals, and 
reactivation in the ophthalmic division of the trigeminal nerve gives 
rise to HZO. Incidence of HZO is greater in HIV-infected individu-
als than in noninfected, age-adjusted populations. Approximately 
5–15% of HIV-positive patients are co-infected with herpes zos-
ter, but only half of these individuals are at risk of ocular involve-
ment [45]. The infection can even be an initial manifestation of HIV. 
In immunosuppressed individuals, herpes zoster is more likely to 
be severe and prolonged (Figure 4) and can lead to viremia, which 
may result in visceral or neurologic infection, leading to increased 
morbidity and mortality. It is characterized by vesiculo bullous rash 
over the distribution of the ophthalmic branch of the trigeminal 
nerve and may be associated with dendritiform and stromal kera-
titis, conjunctivitis, blepharitis, uveitis (with secondary glaucoma), 
hemorrhagic hypopyon [46], scleritis, retinitis [47] or encephalitis. 
Herpes zoster presenting in any apparently healthy, young individual 
(i.e., <45 years) with these characteristics and without any obvious 
cause of immuno suppression should be investigated for HIV. Tissue 
damage can be mediated through a necrotizing vasculitis. Diagnosis 
of HZO is mainly clinical; however, to confirm a clinical diagnosis, 
various tests are available, including virus cultures, Tzanck smears, 
PCR techniques for VZV DNA, fluorescent antibody testing and 
antigen detection by direct immunofluoresence.

Treatment
Treatment of HZO in individuals with HIV disease requires 
aggressive initial treatment with intravenous acyclovir, followed 
by a prolonged course of oral antivirals as maintenance ther-
apy to prevent recurrence. The regime is intravenous acyclovir 
(10 mg/kg of bodyweight every 8 h for 7 days, followed by an 
oral maintenance regimen of 800 mg five-times daily for at least 
3–6 weeks) [11]. Recently, oral valganciclovir has demonstrated 
equal efficacy as intravenous acyclovir. Early initiation of sys-
temic antiviral therapy can reduce the duration of skin lesions 
and ocular complications by approximately 50%. 

Viral keratitis
Varicella zoster virus and herpes simplex virus are the most com-
mon etiologic agents of infectious keratitis. Herpetic keratitis 
can cause painful and often recurrent corneal ulcerations with a 
characteristic branching or dendritic pattern on slit-lamp exami-
nation. Epithelial keratitis typically appears in conjunction with 
follicular conjunctivitis [11] and vesicular eyelid lesions; stromal 

and interstitial keratitis [11] present less frequently. Herpes simplex 
virus keratitis is usually associated with corneal scarring, iritis 
and raised intraocular pressure, and is known to recur frequently. 
VZV keratitis may occur in 65% of individuals with HZO and 
dendritiform lesions occur in up to 51% cases. 

Molluscum contagiosum
Molluscum contagiosum, caused by a large DNA pox virus, affects 
up to 5% of HIV-infected patients and is highly contagious. It 
is transmitted by direct contact and has an incubation period of 
6–8 weeks [44]. In immunocompetent children, it is transmitted 
via fomites, infected clothing, bed linen and towels [48]. Lesions 
are usually fewer in number, smaller in size and are found to be 
unilateral. In young adults, it is typically transmitted sexually. In 
HIV-positive individuals, such lesions can occur in the eyelid and 
conjunctiva, and are characteristically larger in number and size, 
often confluent, bilateral and resistant to therapy. Face, trunk and 
genitalia are commonly affected. A distribution in the chin-strap 
region is common in HIV-positive patients. The lash line should 
be examined carefully in all patients with chronic conjunctivitis in 
order to detect a molluscum lesion if present. Lesions are character-
ized by pink or pearly white, wart-like nodules on the skin (Figure 5). 
Sections of the lesions show large (20–30 µm) eosinophilic hyaline 
inclusion bodies, which displace the nuclei to the margin. These 
bodies are composed of large numbers of virus particles, embed-
ded in a protein matrix. Rarely, conjunctival involvement in AIDS 
patients can also result in nodular pink lesions.

Treatment
Typically, these lesions regress on their own in immunocompetent 
individuals. Treatment options include usage of topical agents, 
such as phenol and trichloroacetic acid, or serial applications of 

Figure 4. Herpes zoster ophthalmicus.
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liquid nitrogen. Incision with or without curettage, excision and 
cryotherapy are equally effective. Despite treatment, eyelid lesions 
will commonly recur. Administration of HAART with restora-
tion of immunity leads to the complete resolution of disseminated 
M. contagiosum and limitation of infection.

Vasculopathy
Microvasculopathy is the most common ocular manifestation 
of AIDS, observed in approximately 40–60% of HIV-positive 
patients [7]. Clinically, it manifests as cotton-wool spots located 
in the posterior pole and may simulate small patches of CMV 
retinitis. However, unlike CMV retinitis, cotton-wool spots are 
not associated with large amounts of hemorrhages, subtle iritis 
or mild posterior vitritis. They have more rounded borders and, 
usually, oriented along the vascular arcades, representing focal 
areas of ischemia in the nerve fiber layer. Most patients with reti-
nal microvasculopathy are asymptomatic and treatment is not 
indicated in most cases. The prevalence of microvasculopathy is 
inversely proportional to CD4+ count.

Large-vessel disease
Large-vessel occlusions, including central and branch reti-
nal vein occlusions and branch retinal artery occlusions, are 
uncommon and usually occur in association with viral retinitis, 
infiltrative lymphomatous optic neuropathy [49–51] but may ocur 
as isolated abnormalities. Usually, visual prognosis is very poor 
once there is central vein occlusion. Frosted branch vasculitis 
has been associated with CMV retinitis in AIDS [52].

Conjunctival microvasculopathy
In total, 70–80% of HIV-positive patients have some form of 
asymptomatic conjunctival microvascular changes. These include 
segmental vascular dilatation and narrowing, microaneurysm 
formation, comma-shaped vascular fragmentation and visible 
granularity to the flowing blood column (sludging) [2]. The exact 

cause is not known but it is postulated to be caused by increased 
plasma viscosity, endothelitis or immune complex deposition. 
Treatment is not required.

Neoplasms
Kaposi’s sarcoma of the eyelid & the conjunctiva
Kaposi’s sarcoma (KS) is a highly vascular mesenchymal tumor 
that appears as multiple purple-red nodules on the skin and mucous 
membranes. It occurs in 30% of AIDS patients in the USA. In 
10–20% of individuals with HIV-associated KS, the tumor involves 
the eyelids, conjunctiva and, rarely, the orbit. KS of the eyelid and 
conjunctiva is rare on the Indian subcontinent, possibly due to the 
rarity of the probable causative agent, human herpes virus 8. The 
appearance of KS on the eyelids is similar to the lesions elsewhere 
on the skin. It can mimic a chalazion and can be seen in the upper 
or lower lids. Conjunctival lesions may be seen in any part of the 
palpebral or bulbar conjunctiva but are usually more common in 
the inferior fornix [53]. KS in the conjunctiva can be mistaken for a 
subconjunctival hemorrhage or pyogenic granuloma. Histologically, 
KS can resemble an angioma, hemangioma, lymphangioma or gran-
ulation tissue. It has a complex arrangement of capillary channels 
and vascular spaces (slits) without endothelium. Malignant spindle 
cells are arranged around these incomplete vascular spaces. The 
spindle-shaped interstitial cells are of vascular endothelial origin 
with vacuolated cytoplasm, which may demonstrate mitotic activity. 

Treatment
Kaposi’s sarcoma does not invade the eye and treatment is not 
necessary if it is asymptomatic and cosmetically acceptable. The 
principal goal of therapy in affected patients is palliation, when the 
disease is disfiguring, painful or interfering with function. It may 
be treated by cryotherapy, surgical excision (if the lesion is small), 
radiation and/or chemotherapy. Radiation therapy is effective in 
treating eyelid and conjunctival lesions but can lead to loss of 
lashes, irritation, conjunctivitis, conjunctival keratinization, cica-
tricial ectropion and retinopathy. Systemic agents are warranted 
for patients with advanced disease, such as extensive cutaneous 
disease, visceral disease or lymphedema. Intralesional vinblastine 
or IFN-α have also been reported to produce good results. 

Cutaneous & conjunctival lymphoma
Non-Hodgkin’s lymphoma accounts for 3.5–5% of AIDS-
defining illnesses, tends to be of a higher grade of malignancy in 
HIV patients and can affect eyelids and conjunctiva [54]. Clinical 
abnormalities of the optic nerve in patients with AIDS may be rec-
ognized as perineuritis, papilledema, papillitis, retro bulbar neuritis 
and optic atrophy [54]. Non-Hodgkin’s lymphoma should be sus-
pected in all HIV patients of any age who have prominent vitreous 
cells with or without subretinal exudation. Intraocular lymphoma 
is usually seen with CD4 cell counts of less than 50 cells/ml. 

Treatment
Radiotherapy and/or chemotherapy, such as vinblastine, is the main 
form of treatment, although IFN-α has also been used as part of 
treatment modalities.

Figure 5. Molluscum contagiosum.
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Squamous cell carcinoma of conjunctiva
Squamous cell carcinoma is one of the most common neoplasms 
associated with HIV [55]. The eyelid and conjunctiva is seldomly a 
site of initial presentation in the developed world, but they can be 
the first presenting sign of AIDS in up to 50% of African patients, 
although it is not as common in the Indian population [56–58]. 
The exact etiological role of HIV in ocular surface squamous cell 
neoplasia (OSSN) in Africa remains unclear. Important cofactors 
in HIV-associated OSSN may be UV light-induced DNA dam-
age and human papillomavirus infection. Sunlight-related muta-
tions of p53, a protein that has a crucial role in tumor suppression 
and cell-cycle control, have been identified with high frequency 
in HIV-positive patients with OSSN. The prevalence of human 
papillomavirus in Africa is not very different from South-East 
Asia or Europe, and newer studies found a rather weak association 
of human papillomavirus with OSSN. Most commonly noted 
clinical characteristics of conjunctival squamous cell carcinoma 
are corneal over-riding (90%), fast growth rates (with a rate of 
1 mm/year in 83%), tumors larger than 1 cm (17%), changes in 
conjunctival color (66%) and nasal locations (66%). If the tumor 
is found at the limbus, gonioscopy needs to be performed to rule 
out intraocular extension.

Treatment
Wide excision with frozen section monitoring of the margins 
has to be performed. HAART causes complete regression of 
invasive conjunctival squamous cell carcinoma in an HIV-
positive patient, which raises the possibility of antiviral therapy 
from topical interferon [59] as an alternative treatment to radical 
surgery [60].

Other manifestations
Keratoconjunctivitis sicca
Dry eye syndrome occurs in 20–38.8% of HIV-positive hosts in 
the later stages of AIDS [45]. It is thought to be due to lymphocytic 
infiltration of the lacrimal gland [61,62]. Etiology is multifactorial. 
The virus is also postulated to play a significant role in spontane-
ous corneal thinning and perforation, which is observed in some 
infected patients [36,63,64]. Contrary to its effect on many other 
ocular HIV/AIDS-related diseases, HAART has not played a part 
in significantly reducing the prevalence of keratoconjunctivitis 
sicca [45]. Management options include artificial tears, long-acting 
lubricants and punctal occlusion in severe cases.

Conjunctivitis
Nonspecific, culture-negative conjunctivitis has been reported in 
less than 1% of patients with HIV [2]. Rarely, CMV or Cryptococcus 
can be the causative organism. Grams stain and culture need to be 
performed before labeling it as noninfective. Biopsy is indicated 
in unresponsive cases.

Trichomegaly
Acquired trichomegaly or hypertrichosis have been described, 
especially in the late stages of HIV infection [2,65]. The exact 
cause is not known, although drug toxicity [65] and elevated viral 

load have been suggested to play roles. Trichomegaly needs to 
be treated if it becomes irritating or cosmetically unacceptable 
to the patient.

Atopic dermatitis & blepharitis
Atopic dermatitis has a prevalence of approximately 10% in the 
general population and can be the first ocular manifestation in 
some individuals after HIV infection [44]. Treatment of atopic eye-
lid disease in both HIV-positive and-negative individuals consists 
of topical corticosteroids.

Iatrogenic & post-treatment manifestations
Immune recovery uveitis
The introduction of HAART brought with it the new ophthalmic 
problem of IRU, which can be devastating for patients whose 
health has otherwise improved, as it can result in vision loss. It is 
well accepted that IRU is caused by a response to CMV antigens, 
which is made possible by immune recovery. The same phenom-
enon can occur in patients with other intraocular infections, such 
as toxoplasmosis or TB. The reported incidence of IRU has varied 
from 0.1 to 0.8 per year of follow-up [66]. Risk factors for IRU 
include larger lesions and previous use of cidofovir, presumably 
because it is also associated with intraocular inflammation [67]. 
There may be immunologic factors unique to those in whom IRU 
develops, which explain its occurrence in only a subset of patients. 
This issue is under study, but it is not yet possible to identify 
patients at risk on the basis of immune-function laboratory tests. 
IRU is generally recognized by the presence of complications of 
inflammation, including anterior chamber or vitreous reaction 
(Figure 6), panuveitis with hypopon, optic disk and cystoid macular 
edema, epiretinal membrane formation, cataract, vitreomacular 
traction syndrome and proliferative vitreoretinopathy. Treatment 
of IRU-associated macular edema has been difficult. Treatment 
with subtenon, systemic or intravitreal corticosteroids is effective 
in controlling inflammation and improving vision in some cases. 
However, vitrectomy surgery may be required in patients with 
vitreomacular traction syndrome, epiretinal membrane formation, 
cataract or proliferative vitreoretinopathy. 

Retinal detachment
In the pre-HAART era, retinal detachments occurred in more 
than a third of patients with CMV retinitis who survived for 
1 year or longer. Vitrectomy with silicone oil tamponade became 
the standard method for repair of these detachments. Since the 
removal of silicone oil is difficult in these patients, it is prefer-
able to use 5000 cst oil. However, with the increasing longevity 
of these patients resulting from HAART treatment, this may 
become an issue in the future. In Western countries, the risk 
of detachment is substantially lower among patients receiving 
HAART [68], which has been attributed to better control of infec-
tion, resulting in smaller, inactive lesions and, therefore, better 
healed and more adherent scars. However, in our series, we found 
an increase in incidence of retinal detachment in patients on 
HAART, which may be caused by a higher incidence of IRU 
and larger areas of CMV retinitis, which were untreated prior 
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to beginning the HAART. In eyes with PORN and ARN, the 
extent of retinal necrosis is more extensive and the surgical results 
are very disappointing. Where feasible, the principles of surgery 
remain the same. 

Drug-induced uveitis
Another group of new diseases has been attributed to the toxic 
effects of drugs, namely rifabutin [69] and cidofovir [70]. In both 
instances, a predominantly anterior form of uveitis develops, which 
is characterized by a discrepancy between clinical symptoms and 
morphological changes; the former condition is distinguished by 
severe pain and the latter by marked inflammation.

Stevens–Johnson syndrome
HIV-infected individuals are frequently exposed to many medi-
cations, especially drugs such as nevirapine, which are capable 
of causing hypersensitivity or toxic reactions (Figure 7). Altered 
cell-mediated immunity may also lead to increased risk of 
Stevens–Johnson syndrome as a response to infectious agents [44]. 
Associated dry eye may aggravate the problems associated with 
Stevens–Johnson syndrome in HIV-infected individuals. 

Corneal phospholipidosis
Vortex keratopathy or corneal phospholipidosis can be caused by 
antivirals such as ganciclovir, acyclovir or atovaquone, a drug used 
in the treatment of toxoplasmosis [71].

Summary
Ocular opportunistic infections are becoming much less common 
in the era of HAART; however, unlike in the Western world, 
they still remain one of the common ocular complications of 
AIDS in developing countries, such as India. HAART has been 
demonstrated to cause regression of CMV retinitis, increase the 
time of relapse of CMV retinitis, reduce the incidence of CMV-
related retinal detachments and prolong patient survival. Anterior 
segment manifestations in the eye of HIV-infected individuals 

are varied. They can affect the quality of life, which, ultimately, 
hampers the rehabilitation of the individual, which is the ulti-
mate goal of treatment. Multiple pathogens can be found in the 
same individual. Patients undergoing HAART can develop severe 
inflammatory reaction due to the immune recovery phenomenon, 
which can cause severe ocular morbidity. Hence, it is important 
that ophthalmologists should be aware of this emerging, new 
phenomenon in order to manage it appropriately.

Expert commentary
The clinical presentation of ocular complications in HIV-
infected individuals is changing in the current era of HAART. 
Owing to the impact of HAART, which results in the increase 
of CD4 counts, there has been a decrease in the incidence of 
ocular opportunistic infections. However, there has also been 
recognition of new clinical presentations/syndromes in the form 
of IRU, which is now one of the leading causes of severe visual 
loss in patients with HIV and eye disease. Despite the avail-
ability of HAART, the issues still remain grim in developing 
countries, where CMV retinitis is still the most common oppor-
tunistic infection in patients with AIDS. Furthermore, TB is 
on the rise in patients receiving HAART and it is necessary to 
be careful and vigilant for their ocular involvement. Moreover, 
owing to the immune reconstitution resulting from HAART, 
mixed clinical presentations of multiple infections are now being 
presented more commonly. At the same time, ocular involve-
ment in patients with AIDS has resulted in a greater understand-
ing of several associated disorders and treatments. For example, 
anti-CMV medications are now used to treat other necrotizing 
herpetic retinopathies, such as ARN syndrome, and oral valgan-
ciclovir is used as prophylaxis against CMV end-organ disease 
in transplant patients.

Figure 6. Severe vitritis due to immune recovery uveitis.

Figure 7. Stevens–Johnson syndrome.
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Five-year view
Opportunistic infections occurring in the eyes of patients 
infected with HIV will remain an important health problem 
for many decades to come. Although there has been a decline 
in these cases in the Western world, the majority of new cases 
will occur in the developing world. This is even more impor-
tant since issues, such as cost and access to care, will be of 
major concern in these developing nations. The affordable and 
widespread availability of HAART remains an issue. For these 
reasons, the medical communities’ continued attention to HIV-
related eye disease is critical for those already affected and for 
the millions still at risk. CMV retinitis remains the leading 
cause of vision loss in HIV-positive individuals. However, an 
even better understanding of CMV retinitis is needed, especially 
with regard to risk factors for its development and recurrence. 
Additional studies of CMV immunity may lead to tests that 
are useful for predicting those at highest risk. Better long-term 

strategies for the management of CMV retinitis and its compli-
cations, bearing in mind the situation in the developing world, 
are required. The impact of HAART, not only on CMV retinitis 
but also on other opportunistic eye diseases, needs to be stud-
ied. The causes of vision loss in the absence of clinical lesions 
(e.g., abnormal color vision, reduced contrast sensitivity and 
visual field changes) should be explored further. Similar studies 
will, ultimately, help to improve the quality of life for people 
with HIV disease.
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Key issues

• Ocular manifestations can occur in up to 50% of AIDS patients. 

• Anterior segment lesions include blepharitis, dry eye, herpes zoster ophthalmicus and Molluscum contagiosum.

• Posterior segment manifestations are most commonly seen and include retinal vasculopathy, opportunistic infections, unusual 
malignancies and neuro-ophthalmologic abnormalities.

• Cytomegalovirus retinitis is one of the most common causes of severe vision loss.

• Highly active antiretroviral therapy has been shown to cause regression of cytomegalovirus retinitis, reduce the incidence of 
cytomegalovirus-related retinal detachments and prolong patient survival.

• Immune recovery uveitis is a new cause of vision loss in patients on highly active antiretroviral therapy. 

• Diagnosis and treatment are guided by the particular conditions and immune status of the patient. 
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sub-Saharan Africa has been increasing, 
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