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Introduction

The posterior segment of the eye is predisposed to 
disorders that involve the retina, choroid and optic 
nerve in HIV infection.  These disorders are broadly 
divided into two categories namely, those associated 
with non-infectious causes and those associated with 
infectious causes.  Disorders associated with non-
infectious causes include HIV-associated retinopathy 
and optic disc changes.  Disorders associated with 
infectious causes include cytomegalovirus retinitis 
(CMVR), toxoplasmosis and other opportunistic 
infections.  The majority of cases of retinal disease 
are seen in severely immune-compromised 
individuals, with CD4+ counts of less than or equal 

to1-3 100 cells/mm3.  The most commonly occurring 
posterior segment manifestations of HIV/AIDS 
are retinal microvasculopathy (non-infectious) and 
cytomegalovirus retinitis (infectious)4.

Posterior segment ocular manifestations of HIV/
AIDS not associated with opportunistic infection

HIV retinopathy
HIV retinopathy, also referred to as HIV-related 

ocular   micro-angiopathic syndrome, is a  non-infectious 
microvascular disorder characterised by cotton wool 
spots, microaneurysms, retinal haemorrhages, Roth 
spots, telangiectatic vascular changes and areas of 
capillary non-perfusion5, 6.  HIV retinopathy is one 
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of the most common retinal manifestations of HIV 
and is found in 70% of persons with HIV/AIDS7, 8.  
Research has suggested that altered blood flow may 
contribute to vascular damage and ocular ischaemic 
lesions in individuals with HIV infection9.  A study by 
Kuppermann et al10 showed that 45% of patients with 
a CD4+ count of less than or equal to 50 cells/mm3 
presented with HIV retinopathy indicating that HIV 
retinopathy is a late manifestation of AIDS.  

Cotton wool spots
Cotton-wool spots (CWS) are the most common 

ocular micro-angiopathic manifestations of HIV/
AIDS, however, they are non-specific and may 
be seen in variety of conditions such as diabetes, 
hypertension, leukaemia, anaemia and systemic lupus 
erythematosis6, 11.  Faia et al12 has shown that the 
prevalence of HIV retinopathy is greater when the 
CD4+ cell count is lower than 100 cells/mm3 while 
Lima13 indicated that the CD4+ count can as low as 
below 50 cells/mm3 in the presence of HIV retinopathy.  
Cotton wool spots (see Figure 1) are caused by a 
circulatory disturbance within tiny areas of the retina.  
The occlusion of pre-capillary arterioles is commonly 
located in the superficial retina7, 13, 14.  While HIV 
retinopathy may resemble the manifestations of 
diabetic and hypertensive retinopathy, it lacks the hard 
exudates that accompany the ocular manifestations of 
diabetes and hypertension.  Cotton wool spots can 
be mistaken, due to their colour, for the infective 
lesions of cytomegalovirus retinitis (CMVR).  Unlike 
these CMVR infective lesions CWS are transient, not 
visually-threatening, and tend to disappear within 
6-12 weeks11.  The presence of CWS suggests a 
microvascular alteration in AIDS that is probably 
related to the high levels of circulating immune 
complexes found in the condition15.  Pepose et al16 
further suggested that the deposition of immune 
complexes causes axoplasmic stasis, ischaemia and, 
consequently, CWS formation.  While HIV retinopathy 
may resemble the  manifestations of diabetic and 
hypertensive retinopathy, it lacks the hard exudates 
that accompany the ocular manifestations of diabetes 
and hypertension.

 

Figure 1. Cotton wool spots
(Photo courtesy of Dr Linda Visser)

Retinal haemorrhages
Retinal haemorrhages appear as flame-shaped 

areas when they affect the nerve fibre layer and as 
dot-and-blot patterns when they affect the deeper 
layers of the retina7, 17. Retinal haemorrhages are seen 
less frequently than CWS and are estimated to occur 
in approximately 30% of persons with advanced 
HIV/AIDS12. The histopathological findings of 
retinal vessels resemble that of diabetic retinopathy, 
with pericyte necrosis, endothelial cell swelling and 
thickened basement membranes being a feature of 
the condition12.  It is suggested that the vascular injury 
includes immunoglobulin deposition, direct infection 
of the endothelial cells with HIV and hyperviscosity 
due to increased red blood cell aggregation, fibrinogen 
and increased polymorphonuclear leukocyte rigidity12.

Telangiectatic vascular changes 
Retinal telangiectasias are known as a group of 

rare, idiopathic anomalies of the retinal vasculature 
characterised by irregular dilation, microaneurysms 
and vessel failure and may be found in HIV-infected 
persons18, 19.

Manifestations due to opportunistic infections 

Individuals with advanced HIV/AIDS may be 
affected by a number of opportunistic infections of 
the retina and choroid.  Cytomegalovirus retinitis is 
the most common retinal infection in individuals with 
HIV/AIDS5.  
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Cytomegalovirus retinitis
Cytomegalovirus is the most common viral 

opportunistic infection in HIV/AIDS1, 20, 21.  The 
clinical disease of CMV has been found in up to 
40% of individuals with advanced HIV/AIDS1.  
Research22 has shown that prior to the introduction 
of Highly Active Antiretroviral therapy (HAART), 
CMV was noted as a familiar cause of blindness 
and death in individuals with advanced HIV/AIDS 
in western countries.  The virus is usually acquired 
in childhood and may remain latent for life22.  CMV 
retinitis is the most common presentation of CMV 
in the body, although other infections of the gastro-
intestinal tract, lungs and neural disorders are also 
reported frequently20, 23, 24.  It has been found25 that 
despite the high prevalence of CMV antibody in HIV 
infection, the clinical manifestations of CMV disease 
do not generally present until the CD4+ count drops 
below 100 CD4+ cells/mm3.  Some studies5, 26-27 have 
indicated that the risk of occurrence increases with 
a CD4+ count as low as below 50 cells/mm3 with 
the average CD4+ count12 at the time of diagnosis of 
CMV retinitis being 17 cells/mm3.   

Cytomegalovirus infection of the retina leads 
to viral invasion of retinal cells with resultant 
retinal necrosis.  The clinical appearance of full 
thickness granular retinal necrosis areas appears as 
a whitish opacification of the retina with exudates 
and haemorrhages7, 20.  The appearance of these 
characteristic lesions depends on the location and rate 
of disease progression.  CMV retinitis has therefore 
been classified into sight-threatening and non-
sight-threatening24. Non-sight-threatening lesions 
are typically granular in appearance, begin in the 
periphery and tend to cause symptoms of flashes or 
floaters while sight-threatening lesions originate in 
the posterior pole and are more oedematous and fluffy 
in appearance24.  

Cytomegalovirus necrosis can sometimes be 
confused with CWS, however, CMV lesions tend 
to enlarge and coalesce over time, forming large, 
wedge-shaped areas of involvement20 (Figure 2).  
Even though individuals complain of blurred vision, 

scotomas, light flashes, or floaters, approximately 15% 
of infected patients are often asymptomatic despite 
the presence of extensive or vision-threatening CMV 
retinitis12, 20.  Consequently, it is recommended12 
that routine dilated fundus examination should be 
performed at intervals of three months on individuals 
with CD4+ cell counts of less than 50 cells/mm3.  
Those patients who present with vision loss may have 
a profound loss that is irreversible and it may occur 
via three mechanisms, namely, direct damage to the 
macula and optic nerve, retinal detachment which 
may occur even after CMV retinitis has resolved 
and immune recovery uveitis22.  These patients with 
resultant blindness would need constant assistance 
from another individual thereby creating a profound 
impact on the individual’s independent existence and 
the family unit22.  

The introduction of Highly Active Antiretrovial 
therapy (HAART) has been implicated in the rapid 
decline in CMV retinitis incidence and a modification 
of the clinical course12, 23, 24, 26.  Treatment of CMV 
is directed toward CMV disease and recovery of 
immune function due to HIV/AIDS.  While anti-
retrovirals (ARVs) are continued indefinitely, the 
CMV specific medication is continued only until the 
immune restoration to a CD4+ cell count of at least 
100 cells/mm3 has been achieved22.  Ganciclovir, 
foscarnet and cidofovir are all effective therapies, 
however, each has prominent toxicities24, 27. 
Among the systemic toxic effects are neutropenia, 
thrombocytopenia, nephrotoxicity, while the ocular 
toxic reactions include uveitis, endophthalmitis, low 
intra-ocular pressure, intravitreal bleeding and early 
retinal detachment27.  Chronic, daily, intravenous 
administration of ganciclovir and foscarnet has 
proven to be both risky and inconvenient and therefore 
alternative delivery systems have been devised.  
Ganciclovir is recommended for administration via 
oral and intravitreal implant routes while foscarnet 
is administered as an intravenous injection.  This is 
accompanied by intermittent intravitreal administration 
of cidofovir24.  
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Figure 2 CMV retinitis
(Photo courtesy of Dr Linda Visser)

Toxoplasma retinochoroiditis  
Toxoplasma gondii has been found to affect about 

10% of HIV/AIDS patients7.  The organism that 
causes toxoplasma retinochoroiditis has been found 
to be relatively rare and accounts for 1% of AIDS-
related retinal infections, however, its infectious 
prevalence is known to vary between geographic 
regions and populations13.  The organism exists in 
three forms; sporozoites, bradyzoites and tachyzoites.  
Sporozoites or oocysts result from the parasite’s 
sexual cycle that occurs in the cat intestine and are 
eliminated by the cat and undergo sporulation to 
become infectious.  Bradyzoites are slowly multiplying 
organisms contained in tissue cysts and are localised 
to muscle and brain and may live in host cells for 
months to years and once these cysts are ingested, 
gastric enzymes of the host degrade the cyst wall 
and liberate them.  Tachyzoites are rapidly dividing 
organisms which are found in the host tissues during 
the acute phase of infection and are responsible for 
tissue destruction in the host.  Human infection results 
from ingesting food contaminated with oocysts or 
uncooked food containing bradyzoites.  Once the 
host is infected, the tissue cysts can persist for life.  
In the presence of inadequate immunity, bradyzoites 
can produce lesions when they disintegrate in the 
form of the tachyzoites which continue to multiply, 
destroying excessive numbers of cells in various 
organs, especially the lungs and brain thus causing 
pneumonia and encephalitis28.  

Infection presents as multifocal retinochoroiditis 
with less frequent vitritis than in immune-competent 

individuals5.  While this form of retinitis can be 
confused with other forms, it can be differentiated 
by the presence of intense, “fluffy” areas of retinal 
whitening with accompanying vitritis, sometimes 
referred to by the analogy “headlights in the fog” 
with retinal whitening being the headlight and the 
fog being the overlying vitritis5, 18.  The appearance 
of toxoplasmosis retinitis in immune-compromised 
individuals is different as its manifestation is 
often bilateral, multifocal and not associated with 
chorioretinal scars29.  Toxoplasmosis retinitis could be 
confused with CMV retinitis but can be differentiated 
because it presents with less haemorrhage and more 
iritis and vitritis29 (Figure 3).  

Figure 3 Active Toxoplasma chorioretinitis
(Photo courtesy of Dr Linda Visser)

Fungal retinitis 
The most common fungal organism implicated in 

fungal retinitis is candida while histoplasmosis and 
aspergillus infection tend/s to affect the choroid more 
often12.  Candida retinitis is commonly seen in HIV-
infected patients (due to intravenous drug sources 
of infection) and is characterised by a fluffy white 
“mound” of retinal infiltrates, which may enlarge to 
involve the vitreous as well12, 17.  

Bacterial retinitis
Bacterial chorioretinitis occurs infrequently5 

and is usually considered in patients with advanced 
HIV disease and posterior segment infection that is 
unresponsive to suspected viral, fungal or protozoan 
causes5.  Ocular syphilis is the most common 
intraocular bacterial infection4, 30.  Its resultant 
retinitis is found in 1% to 2% of patients who are 
HIV positive12.  Infections present as a necrotic 
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retina infiltrated with multiple histiocytes containing 
intracytoplasmic, encapsulated bacterial forms31.  
Other posterior segment manifestations of syphilis 
infection include  retinal perivasculitis, intraretinal 
hemorrhage, papillitis, and panuveitis17.

Cryptococcus chorioretinitis
Cryptococcal ocular infection in immune-

suppressed individuals is due to infection by yeast 
known as Cryptococcus neoforman1, 5.  Cryptococcus 
choroiditis is uncommon while its CNS involvement 
is more common5, 29, 32.  Infection may also cause 
papilloedema which may be due to increased 
intracranial pressure from meningitis5.  In addition, 
the associated abducens nerve palsy, headaches 
and papilloedema are the clinical signs that help 
differentiate cryptococcus choroiditis from other 
causes of multifocal choroiditis.  There is usually a 
significant visual loss associated with the condition 
either due to optic neuropathy or cortical blindness29.  
The course of visual loss can range from profoundly 
rapid in hours if due to invasion and necrosis of the 
optic nerve tissue or slowly progressive of weeks to 
months if due to chronic papilloedema29.  

Pneumocystis choroiditis 
Pneumocystis carinii causes pneumonia in 80% 

of HIV/AIDS patients while its extra pulmonary 
dissemination is Pneumocystis carinii choroiditis7.  
The choroidal infection is usually bilateral and 
multifocal, however, unifocal infection has been 
reported in certain instances17, 33.  Clinical lesions are 
distinctively slowly progressive multiple yellowish, 
well-demarcated, choroidal lesions in the posterior 
pole region of the fundus33.  The lesions are referred to 
as “frothy vacuolar eosinophilic choroidal infiltrates 
which contain cystic and crescentic organisms”29.  
Loss of vision only ensues if there is involvement of 
the foveal area17.

  
Acute retinal necrosis (ARN)

Acute retinal necrosis is a progressive necrotic 
herpetic viral retinitis.  It may occur due to 
involvement of varicella zoster virus (VZV), 
Herpes simplex virus (HSV) or CMV, however, 
VZV appears to be the most common causative 
organism5, 17, 34.  It has been suggested that the 
presentation of ARN is similar in immune-

competent and immune-compromised individuals35.  
It is commonly responsible for a severe bilateral loss 
of vision.  Acute retinal necrosis is characterised 
by a peripheral retinal whitening that progresses to 
necrosis within several days5.  Researchers34 have 
suggested that the pathophysiological mechanisms 
for causing ARN rest in the virulence of the virus 
after its reactivation.  This virulence is particularly 
significant in immune-compromised patients in 
which case its severity is determined by the level of 
immuno-compromise34.   

Progressive outer retinal necrosis (PORN)
Progressive outer retinal necrosis is a form of 

necrotising herpetic retinitis.  While the VZV has been 
reported as the major etiological agent for PORN, 
HSV Type 1 has also be en implicated35, 36.  It is most 
often bilateral in presentation and is characterised by 
severe visual loss, which can occur within weeks35.  
Progressive outer retinal necrosis is characterised by 
retinal lesions, which are often multiple, punctate 
white spots that coalesce (Figure 4).  The exact 
pathophysiological mechanism is not currently clear, 
however, severe immune compromise and previous 
herpetic infection is necessary for presentation of 
the condition34.   Risk factors for PORN include 
a low CD4+ cell count and recurrent, recent or 
current cutaneous, cerebral or visceral VZV or HSV 
infection34.  

 
Figure 4 Progressive outer retinal necrosis 
(Photo courtesy of Dr Linda Visser)

Syphilitic retinitis
Syphilis has been well documented in HIV infected 

individuals37, 38.  Ocular syphilis in HIV/AIDS includes 
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iritis, vitritis, retrobulbar optic neuritis, perineuritis, 
papillitis, neuroretinitis, retinal vasculitis, necrotizing 
retinitis and exudative retinal detachment29.  The 
clinical course of the disease has been found to be 
accelerated in patients with AIDS29.  Visual loss is most 
frequently due to uveitis and secondarily due to optic 
nerve disease.  Involvement can be either unilateral or 
bilateral and can involve the central nervous system 
(CNS) in up to 85% of cases37, 38.  The infection in 
HIV positive individuals can run a more rapid and 
aggressive course than in non-immune-compromised 
individuals38.  

Ocular tuberculosis
According to Havlir and Barnes39, tuberculosis 

(TB) is the most important HIV-related opportunistic 
infection in developing countries.  Africa bears 29% of 
the global burden of TB and 34% of its related deaths40.  
The association between TB and HIV infection has 
been attributed to two processes, namely, people with 
latent TB acquire HIV infection which increases the 
risk of reactivation of the TB by a hundred-fold, or 
people with HIV infection acquire TB infections and 
their immune-suppression puts them at high risk of 
developing active TB40.  Intensifying the TB crisis 
is the emergence of multi-drug resistant TB.  In the 
province of KwaZulu Natal in South Africa, 50% of the 
cases of multi-drug resistant TB produced a mortality 
rate which exceeded 95%40. Virtually all structures of 
the eye can be affected by TB.  The frequent ocular 
manifestation is granulomatous uveitis, which is 
usually accompanied by choroiditis41.  Beare et al42 
suggested that choroidal granuloma is not diagnostic 
of ocular TB, however, its presence can confirm its 
diagnosis in the presence of other signs.

Orbital manifestations of HIV/AIDS

Orbital manifestations of HIV infection include 
orbital cellulitis and orbital lymphoma and are noted 
in less than 1% of HIV/AIDS individuals4.  Both of 
the aforementioned conditions are associated with 
aspergillus infection30, while Lima13 noted that other 
organisms including Rhizopus arrhizus, Toxoplasma 
gondii, and Pneumocystis carinii can also be implicated 
in the development of these conditions.   

Neuro-ophthalmic manifestations of HIV/AIDS

Neuro-ophthalmic manifestations of HIV/AIDS 
have been related to infection or lymphoma of the 
brain and meninges and are found in 6% of AIDS 
patients32.  They may present at different stages of HIV 
infection43, however, Bhatia7 noted that involvement 
of the brain usually occurs in the final stages of HIV/
AIDS.  Neuro-ophthalmic manifestations comprise 
of a variety of conditions which include optic 
nerve disease (oedema, inflammation, and atrophy), 
papilloedema due to raised intracranial pressure, 
retrobulbar neuritis, cortical blindness, pupillary 
defects, cranial nerve palsies, ocular motility disorders 
and visual field defects30, 43.  Most of these conditions 
are caused by infective lesions of the CNS43.  Nerve 
palsies are associated with cryptococcal meningitis 
and intracellular toxoplasma cysts13.  The most 
common infection is cerebral toxoplasmosis since 
Toxoplasma gondii seems to have a predilection to 
the central nervous system4, 43.  Symptoms include 
headache, fever, lethargy and seizures4.  Moraes4 

reported that neurological involvement might occur 
independently of ocular manifestations and vice versa.  
A study by Guiloff44 suggested that of those patients 
who present with neuro-ophthalmic manifestations of 
HIV/AIDS, 40% are due to opportunistic infection. 
Optic neuropathies in HIV patients may be attributed 
to compression, infiltration, infection, vaso-occlusion 
and inflammation13.  Optic neuropathy has also been 
attributed to direct HIV infection43.  

Iatrogenic/post-treatment manifestations of HIV/
AIDS

Immune recovery uveitis (IRU)
Immune Recovery Uveitis is defined as “new 

inflammation in an eye with controlled CMV retinitis 
or other opportunistic infection, not attributable to an 
alternative cause, following substantial recovery of 
immunity” by Otiti-Sengeri et al45.  This condition has 
emerged in patients where the increase in white blood 
cells brought about by immune recovery respond to 
pre-existing CMV infection46.  It is most frequent in 
patients with CMV retinitis who initiate HAART45.  
In addition to immune recovery, a very low CD4+ 
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cell count at the time of initiation of HAART is 
also a significant risk factor for IRU together with 
HLA-8-18 as a genetic risk factor45.  Manifestations 
of IRU include cataract, vitritis, macula oedema, 
optic disc oedema and epiretinal membrane47.  
These manifestations were further expanded in a 
comprehensive study conducted by Karavellas et al48 

whose data suggested that “immune recovery vitritis 
or immune recovery uveitis is a chronic intraocular 
inflammatory syndrome, the clinical spectrum of 
which includes vitritis, papillitis, cystoid macula 
oedema, epiretinal membrane, vitreous haemorrhage, 
retinal neovascularisation and posterior vitreous 
detachment”.   

Stevens-Johnson syndrome (SJS)
According to Parillo and Parillo49, “SJS is an immune-

complex–mediated hypersensitivity disorder”.  It has 
been associated with four aetiologic categories, which 
include infectious, drug-induced, malignancy related 
and idiopathic.  In patients with HIV/AIDS, SJS has 
been linked with viral and drug-induced etiologies49, 50.  
The syndrome is one that affects the skin and mucous 
membrane51. The hypersensitivity reaction results in 
cell death which in turn results in a separation of the 
epidermis from the dermis49.  Vision loss accompanying 
the disease occurs as a result of decreased tear production 
and forniceal foreshortening with trichiasis.

Conclusion

The vast range of ocular manifestations of HIV/
AIDS and the varying stages of disease at which 
the conditions may present make it imperative for 
the comprehensive management of the HIV/AIDS 
patient.  A comprehensive ocular examination with 
special emphasis on ocular health should be conducted 
and should include a thorough case history, taking 
into account the duration of disease and disease 
progression as indicated by CD4+ cell counts; slit 
lamp biomicroscopy and dilated funduscopy.  The 
comprehensive examination becomes mandatory 
especially since a large majority of patients with 
HIV/AIDS are visually asymptomatic52.  In addition, 
the adherence to universal precautions with respect 
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