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The acquired immunodeficiency syndrome (AIDS) is a potentially lethal severe
multisystemic disease characterized by profound disruption of the immune system and a
propensity for various opportunistic infections and neoplasms. Ocular manifestations of
AIDS may be seen in 75-100% of patients. A wide range of ocular pathologic changes
occur in AIDS patients. Such conditions are generally classified into four major areas eg.
noninfectious microangiopathy or AIDS retinopathy ; Opportunistic ocular infections,

particularly cytomegalovirus (CMV ) retinitis; conjunctival, eyelid or orbital involvement

by those neoplasms seen in patients with AIDS (eg. Kaposi’s sarcoma and lymphoma);
neuro-ophthalmic lesions. Cytomegalovirus retinitis always was associated with a fatal

outcome. Ophthalmologists should be aware of the syndrome and its ocular manifestations.
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The acquired immunodeficiency syndrome
(AIDS) is a severe eventually lethal multisystemic
disease characterized by profound disruption of the
immune system and a propensity for various
opportunistic infections and neoplasms. It is
manifested by the presence of opportunistic
infections and characteristic neoplasms in persons
infected with the human immunodeficiency

virus (HIV), who have no other known cause of

immunodeficiency.

HIV infection may damage or kill the CD4*
lymphocytes resulting in a reversal of the helper -
to - suppressor T-cell ratio.") The CD4* to CDs"
ratio is about 1.0 to 2.0 in healthy people. AIDS
patients typically demonstrate ratios well under
1.0. The reversal of the normal helper-to-suppressor
T-cell ratio results in a cell mediated immu-
noincompetence that is related to the occurrence of
infection by selected opportunistic pathogens and

the development of characteristic neoplasms.

HIV has been detected in the cornea,®
the conjunctival epithelium,’ and in tears,®) but
at very low titers. It is noteworthy that lympho-
cytes and macrophages are the cells most suscep-

tible to HIV infection.

The clinical spectrum of HIV infection and
disease is variable and includes asymptomatic
persons, persons with various constitutional signs
and symptoms, and AIDS. It is currently believed

that close to 100% of HIV seropositive patients will

progress to AIDS. Immune system abnormalities
may lead to opportunistic infections and malignant

tumor formation in AIDS patients. Opportunistic

infections are responsible for the deaths of most
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AIDS patients. Cytomegalovirus (CMV) retinitis
is often the initial sign of tissue-invasive systemic
CMV infection in AIDS patients.*) Kaposi’s
sarcoma and non-Hodgkin’s lymphoma are the
two most common neoplasms seen in AIDS

patients.

Ocular Presentations in AIDS

The initial report of the ocular manifesta-
tions of AIDS by Holland et al in 1982 focused
on three major categories of ocular pathology,
cotton wool spots, cytomegalovirus retinitis, and
conjunctival Kaposi’s sarcoma.!”  More recent
reports have confirmed these, and additionally
noted cranial nerve paralysis, choroidal mycobac-
terium avium-intracellulare and toxoplasmic

retinitis.”"® It has become evident that ocular

_manifestations can be seen in the majority of the

patients with AIDS.

The ocular manifestations of AIDS may
be seen in 75-100% of patients. They are less
common, but may still be seen, in patients with
earlier, symptomatic HIV infection. Considering
the high incidence of ocular lesions in AIDS
patients and the improving ability to treat infections
and neoplastic lesions, it is essential that ophthal -

mologists be thoroughly familiar with the ocular

lesions seen in these patients.

A wide range of ocular pathologic changes
occur in AIDS patients. Such conditions are

generally classified into four major areas.

1. Noninfectious microangiopathy, most
often seen in the retina, and sometimes called

“AIDS Retinopathy”.
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2. Opportunistic ocular infections, parti-
cularly cytomegalovirus (CMV) retinitis.'

3. Conjunctival, eyelid or orbital in-
volvement by those neoplasms seen in patients with
AIDS (eg. Kaposi’'s sarcoma and lymphoma).m

4. Neuroophthalmic lesions®

The retinal microangiopathy is the most
frequent ocular manifestation, and CMV retinitis
is the most frequent opportunistic intraocular in-

fection.

1. Noninfections retinal microangiopathy
(AIDS retinopathy)

“AIDS retinopathy” is the most frequent

form of ocular involvement in patients with AIDS

(Table 1)

Table 1. Retinopathy in Patients with AIDS.

Condition Occurrence(%)
AIDS retinopathy 66
Cotton wool spots 64
Intraretinal hemorrhage 12
Perivasculitis <1
Retinal vascular occlusion 1

Multiple series(®®'°'®) have reported an
abnormal eye examination in 52-100% of patients
with AIDS. Cotton wool spots are the most
common feature and have been reported in 28-92%
of patients with AIDS, with most series reporting
that over half of the patients have these lesions.

Cotton wool spots are microinfarctions of

the nerve fiber layer of the retina. Ischemia disrupts
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axonal transport, causing swelling of the axons in
the nerve fiber layer and producing the character-
istic white patches with feathered edges on the
surface of the retina, and is sometimes associated
with small hemorrhages. In AIDS, these lesions
are usually confined to the posterior pole near the
optic disc. Cotton-wool spots appear suddenly
and disappear in approximately 2 months.
Cotton-wool spots seem not to result in visual
disturbances. Although the causes of focal retinal
ischemia in those AIDS patients are unknown,
possibilities include a direct toxic effect of HIV on
vascular endothelium, deposition of circulating
immune complex,(s) disseminated intravascular
coagulopathy, and rheologic problems from
increased RBC aggregation and blood viscosity.
It is possible that in the CNS these same effects
may help explain encephalopathy associated with
AIDS. There is no specific treatment for the cotton
wool spots seen in HIV infection. There is some
suggestion that the presence and number of cotton
wool spots may reflect the patient’s general con-
dition and that they may predict the progression
of AIDS.

Table 2. Retinopathy and HIV Infection.

Groups Retinopathy (%)
AIDS 66
ARC 40
Asymptomatic HIV infected

individuals 1
noninfected homosexual men 0
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Retinal Hemorrhages

Retinal hemorrhages are seen in AIDS in
association with CMYV retinitis, cotton - wool spots,
and in isolation. Retinal hemorrhages usually take
the form of flame-shaped lesions in the posterior
pole, dot and blot hemorrhages, or as punctate
intraretinal hemorrhages peripherally. Occa-
sionally, the hemorrhage will be manifest as Roth’s

spots (hemorrhage with white central area).(”)

Vision loss from retinal hemorrhage has not been

described and treatment is conservative if the
lesions are not associated with CMV retinitis or

septicemia.

2. Opportunistic Ocular Infections

Multiple opportunistic agents have been
documented to infect the eye in patients with AIDS
(Table 3). The most common of these is CMV

retinitis, but other opportunistic ocular infections

include herpes zoster ophthalmicus, Pneumo-
cystis choroiditis, varicella-zoster retinitis and

toxoplasmic retinitis.

Table 3. Opportunistic Ocular Infections in

Patients With AIDS.

Conditions Occurrence (%)
Cytomegalovirus retinitis 20 - 25
Herpes zoster ophthalmicus 4
Toxoplasmic retinitis 1-2
Pneumocystis chorioditis <1
Fungal retinitis or endophthalmitis <1
Infectious keratitis <1
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Cytomegalovirus (CMYV) Retinits

CMV retinitis is the most common
intraocular infection in patients with AIDS.('®
Approximately 20-25% of patients with AIDS will
ultimately develop CMV retinitis at some time
during the course of their disease. CMV retinitis
severely impairs the quality of the remaining
life in AIDS patients and, in contrast to the
noninfectious lesions of AIDS, demands aggressive
treatment to prevent severe visual loss.®) While it
was initially suggested that CMV retinitis was a
preterminal event,(”) it is now recognized that
CMV retinitis may occur at any time during the
course of AIDS.®

CMYV retinitis is associated with a profound
immunodeficiency.('") Survival after the diagnosis
of CMV retinitis is approximately 6-8 months
but appears to be increasing. Hepatitis may be
present and blood cultures and urine specimens
are usually positive for CMV. CMYV infects the
retina as well as the central nervous system (CNS),
the reticuloendothelial system, kidneys, adrenals,
lungs and gastrointestinal system. CMV retinitis is
often the presenting sign of systemic CMYV infection
and all patients should have a thorough systemic

evaluation performed.

CMV retinitis in the AIDS patient is
usually the result of hematogenous seeding of

CMYV infected monocytes to the retina.

The diagnosis of CMV retinitis can usually
be reliably made on ophthalmoscopy by an

experienced observer. CMV retinitis may be

asymptomatic, particularly if the lesion is small
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or anterior, or minimally symptomatic. Often, the
patient complains only of floaters or a vague sense
of blurred vision. For more posteriorly located
lesions, the patients often complain of a scotoma or

a loss of vision.

The classic form of CMV retinitis is the
hemorrhagic type, which has been termed
“Crumbled cheese and ketchup” or “pizza pie”.
Large areas of retinal hemorrhage are seen against
a background of whitened, necrotic retina. With
extensive hemorrhage, the appearance may simu-
late a central retinal vein occlusion or branch vein
occlusion. Primary CMYV involvement of the optic
nerve results in a yellow-white disc with small
hemorrhages. Often, the peripapillary retina is
involved, resulting in a necrotizing neuroretinitis
with markedly deminished vision. The diagnosis of
CMYV retinitis is a clinical one suggested by the
presence of a white, necrotic, enlarging retinitis,
with or without hemorrhage, in an immuno-
compromised patient. Equivocal lesions should
be watched for progression without treatment.
Positive blood and urine cultures for CMV are not
diagnostic for CMV retinitis, because many AIDS
patients have CMV viremia without retinitis.
Vitreous cultures are usually negative in the presence
of CMV retinitis. The differential diagnosis for
CMV retinitis includes cotton-wool, spots,
toxoplasmosis, Candida, syphilis, herpes simplex,

and herpes zoster retinitis.

Toxoplasmic retinitis

Toxoplasma is a common cause of retinitis

in the AIDS patients and is second only to CMV
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retinitis.""*"'") It occurs in 1-2% of patients with
AIDS. Toxoplasmic retinitis in immunocompe-
tent persons usually results from reactivation of
latent, congenitally toxoplasmic cysts in the retina.
In contrast, toxoplasmic retinitis in AIDS appears
to occur during the course of newly acquired
primary infection or from dissemination to the

retina from latent extraocular sites.('®)

Patients may complain of floaters, photo-
phobia, and decreased vision. Examination typi-
cally reveals a granulomatous anterior uveitis with

moderate to servere vitritis, although vitritis may

- be minimal in some cases. Areas of necrotizing

retinitis may be multifocal or bilateral.

Toxoplasmic retinitis does not resolve
spontaneously in the AIDS patient, and treatment is
required. Most lesions respond to treatment with
pyrimethamine and sulfadiazine in standard doses.
Long term maintenance therapy is generally

required in order to prevent relapse of the disease.

Fungal retinitis

Candida retinitis and/or endophthalmitis
has been reported in patients with AIDS, but

occurs in less than 1% of such patients.

Syphilistic retinitis

Patients with AIDS have a relatively high
incidence of coexisting sexually transmitted disease,
including syphilis. The manifestations of syphilis
in the AIDS patients are typically more severe,

prolonged, difficult to treat and more likely to recur
than in immunocompetent persons. Examination

reveals a nongranulomatous fibrinoid anterior
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uveitis, retinal phlebitis, and necrotizing retinitis.

The diagnosis of syphilis depends on a
positive syphilis antibody test (VDRL, FTA-

ABS). Treatment is that for neurosyphilis.

Other herpes virus infection

Clinically, infection of the retina with the
varicellazoster virus appears to be identical to the
acute retinal necrosis (ARN) syndrome, which is
also caused by varicella-zoster, except that it
occurs in patients who are HIV infected. The
infection is a peripheral necrotizing retinitis. The
retinitis has much less hemorrhage than fulminant

CMYV retinitis.

Herpes zoster ophthalmicus

Herpes zoster ophthalmicus occurs in
approximately 4% of patients with AIDS and 3% of
patients with ARC.('"®  Ocular complications,
including scleritis, iridocyclitis, and sixth nerve
palsies, occur in 80% of patients with herpes zoster
ophthalmicus and HIV infection. Furthermore, in
appropriate populations, herpes zoster ophthal-
micus in young men appears to be a marker for

HIV infection,®'>%?) even without other mani-

festations of HIV.

3. Ocular Neoplasms

Ocular involvement by Kaposi’s sarcoma
has been reported in 2% of patients with AIDS.
Of patients with AIDS and Kaposi’s sarcoma,
15-22% will develop ocular involvement.('*2")

Either the eyelids or the conjunctiva may be

involved. Conjunctival Kaposi’s sarcoma usually
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does not require treatment. Eyelid involvement
by Kaposi’s sarcoma may occasionally require
therapy when the vision is compromised because
of lid edema and /or tumor. If treatment is needed,
radiation therapy appears to be most effective.(")

Surgical resection is generally associated with

recurrence.

In patients with HIV infection, high grade
lymphoma is an AIDS defining disorder. Orbital
involvement by lymphoma has been reported to

occur in less than 1% of patient with AIDS.('®)

4. Neuroophthalmic Lesions

Neuroophthalmic lesions occur in appro-
ximately 8% of patients with AIDS.('® These
lesions include cranial nerve palsies, papilledema,
optic neuropathy, and hemianopsias."'® The most
common etiology for neuroophthalmic lesion is
cryptococcal meningitis,('® accounting for 60%
of cases. Other causes include herpes zoster

ophthalmicus, viral encephalitis, ethambutal toxicity,

and CNS lymphoma.

Keratoconjunctivitis sicca occurs in 10-

15% of AIDS patients.('®) The etiology is unknown.

Subconjunctival hemorrhage may occur
and is usually due to thrombocytopenia or is related
to associated orbital disease. Subconjunctival
hemorrhage should be differentiated from early
Kaposi’s sarcoma by careful serial observation to

assess progression. Biopsy can provide definite

diagnosis in suspected cases.

Noninfections peripheral corneal ulcera-

tion similar to that seen in patients with collagen
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vascular disease has been reported, presumably on
the basis of circulating immunoglobulins and

immune complex.(??)

Acute angle-closure glaucoma and acute
glaucomatous attack has rarely been reported in

patients with AIDS.(23-24)
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