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Abstract

· The

introduction of highly active antiretroviral therapy

(HAART) has greatly changed the pattern and natural history
of ocular diseases of HIV-infected patients, resulting from the
immune recovery and reduction of opportunistic infections.
However, ophthalmic complication continues to be concern in
AIDS even in the HAART era, especially in developing areas,
where absolute majority of HIV-positive patients live. Lack of
test facilities and experience, poor conditions of hygiene,
different microbiological environment, absence of effective
treatment etc., characterize the ophthalmic manifestation of
HIV-infected patients in developing countries from that in
developed regions and thus pose a great challenge to the
ophthalmic treatment in developing area. Not only varied from
region to region, ocular complications are distinctive between
adults and children. At the same time, the side effects due to
the application of HAART pose their own risks of ocular complication and should, therefore, be given more research attention.
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INTRODUCTION
uman immunodeficiency virus (HIV) continues to be
one of the most devastating evils that pose great threat
to public health worldwide, especially in the developing
countries, which amounts to more than 95% of global HIV
infections. Being the most severe infected region, SubSaharan Africa accounts for more than two thirds of HIV
infections and three quarters of all AIDS deaths in 2007.
The HIV epidemic in South and Southeast Asia is among
the second largest in the world, India making up half of the
HIV-infected population in Asia (Figure 1).
Complications commonly involve the eyes in HIV-infected
persons. Autopsy revealed that up to 95% of AIDS patients
have some form of ocular abnormalities[1]. Ocular lesions are
varied and affect almost all parts of the eye. In the early
stages of HIV infection, ophthalmic manifestations may be
asymptomatic, thus hampering prompt medical attention
and, ultimately, leading to a variety of tissue-destructive
conditions, including visual impairment and even blindness.
Since HIV has been isolated from retina, it is believed that
ocular complication results either from a general decrease of
host immunity or, more likely, direct ocular infection by HIV
through the blood-aqueous barrier and/or blood-retinal barrier.
Ocular complication of HIV/AIDS differs from region to
region. Most of the reports on ophthalmic manifestations of
HIV infection come from developed countries, especially in
the pre-HAART era. However, in recent years more and
more cases and reports on ocular complication of HIV
infection are being documented in developing countries,
revealing an increasing attention and concern of the ocular
status of HIV patients in these regions in which most of
HIV-positive population live nowadays.
RISK PREDICTOR OF OCULAR COMPLICATIONS
IN HIV-POSITIVE PATIENTS
The number of CD4 T cells which are the primary targets
and reservoirs of HIV infection, serves as the key marker of
the host's immune competence to respond to opportunistic
pathogens. It's been many years that CD4 T lymphocytes
counts has been proved a reliable and important predictor of
the risk for developing and indicator for managing ocular
complications of HIV infection. Different ocular
complications may develop at different CD4 threshold.
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Figure 1 Global HIV infection Places marked with eyes are those ocular surveys of HIV- infected patients conducted in recent years

However, CD4 threshold may not always be the absolute
criterion for predicting ocular complications since
reconstituted CD4+ lymphocytes due to HAART may fail to
provide protective immunity. Some reports revealed that
HIV-positive patients with CD4+ counts higher than 200
cells/滋L developed cytomegalovirus retinitis.
Also, the incidence of ocular disorders correlates with the
WHO clinical stage of HIV/AIDS. Stage 4 patients suffer
the great chance to be affected. The prevalence of ocular
manifestations in patients with stage 3 is greater than those
with stages 1 and 2 [2]. Some studies suggest that homosexuality may place HIV patients at higher risk for ocular problems[3].
HIGHLY ACTIVE ANTIRETROVIRAL THERAPY
Thus far, AIDS is not yet curable, and there is no effective
vaccine for prevention. However, the introduction of
HAART over the past decade has resulted in a dramatic
reduction in the morbidity and mortality and an improved
quality of life of HIV/AIDS patients. As a consequence of
HAART, the pattern and nature history of ocular problems
of HIV infection has significantly altered [4]. HAART usually
consists of three different kinds of antiretroviral drugs,
nucleoside reverse transcriptase inhibitors, non-nucleoside
reverse transcriptase inhibitors and protease inhibitors. The
use of HAART has resulted in the ability of the host to
regain immunity and suppress viral loads.
Some reports associated with ocular observation in
HIV-positive patients in different countries both in preHAART and HAART era have been summarized (Table 1
and 2). Although different reports examined using different
protocol, there is obviously a profound changing face of
96

ophthalmic problems of HIV infection due to the availability
of HAART. The incidence of ocular complication of
HIV-positive patients has decreased from as high as 80%
before the HAART era to less than 40% in the HAART era
in general. Cytomegalovirus (CMV) retinitis and microvasculopathy continue to be the major types of ocular
complications in HIV patients in the HAART era even with
a significant declining incidence. However, we should keep
in mind that despite the widespread use of HAART in
developed countries, in many parts of the developing world,
up to 80% of people infected with HIV who are in clinical
need of treatment do not yet have access to antiretroviral
drugs. Besides the cost of HAART, some factors such as
restrictive licensing policies hamper the development and
use of HAART in developing regions. Therefore, the
ophthalmic manifestation of HIV infection in developing
countries, especially in Sub-Saharan Africa, is characterized
itself from that in developed countries by the higher
incidence and more prevalence of opportunistic infections in
the HAART era. Many factors, such as lack of effective
antiviral therapies, lack of test facilities and experience, poor
hygiene conditions, different microbiological environment,
patients' nutritional status, may contribute to this distinction.
CYTOMEGALOVIRUS RETINITIS AND OTHER
OPPORTUNISTIC INFECTIONS
Once the immune system of HIV-infected patients is
weakened by either pre-existing or newly infected pathogens,
such as bacteria, fungi, viruses, parasites, spirochetes, and
mycobacteria, these pathogens can be reactivated and spread
to the eye via the bloodstream, causing acute or chronic,
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Table 1a
Place

Ophthalmic findings with HIV infection in some countries which have conducted surveys in the pre-HAART era
Africa
Asia
Dakar
Burundi
Japan
Taiwan
Singapore
India
Sample size (n = surveyed
67
154
65
89
118
100
HIV-infected patients)
1989.111995.051993.12Before
1994.03Time
-1997.12
1998.05
1991.12
1996.10
1993
Number of patients(%)
21.2
Ocular complication
52.23
77.0
28
(Ocular symptoms)
63(Retinal
CMVR
1
46.0
20.8
31.4
17
damage)
Cotton-wool spots: 50;
Microvasculopathy
22.70
10
32.8
15.3
15
Retinal hemorrhages: 59
Neuro-ophthalmic
8.62
5.90
0
manifestations
IRU
Cataract
5.17
2.5
15.35
Keratoconjunctivitis sicca
ARN
HZO
8.50
1
Conjunctivitis
Toxoplasmosis
Herpes virus retinitis
OSSN
KS
Lymphoma
0.85
Reference
84
7
85
86
87
3
Table 1b Ophthalmic findings with HIV infection in some countries which have conducted surveys in the pre-HAART era
Latin America
Western and central Europe
Place
Sao Paulo, Brazil
Sao Paulo, Brazil
Brazil
Zagreb
Sample size (n = surveyed
445
1100
58
50
HIV-infected patients)
Time
Before 1993
1995-1997
1995.06-1998.02
1995-1997
Number of patients(%)
Ocular complication
52.0
79.42 (Ocular complaints)
82.75
63.50
CMVR
25.0
22.36
34.48
57.20
Microvasculopathy
1.10
10
Neuro-ophthalmic
3.80
manifestations
IRU
Cataract
Keratoconjunctivitis sicca
ARN
HZO
Conjunctivitis
1.72
Toxoplasmosis
8.50
4.36
7.24
Herpes virus retinitis
3.60
5.17
OSSN
KS
Lymphoma
Reference
88
89
4
90

serious or indistinctive, ocular diseases. CMV retinitis is still
one of the most serious opportunistic infection in HIV/AIDS
even in the HAART era. Some opportunistic infections,
such as varicella zoster virus, toxoplasmosis, are more
prevalent in the developing regions, which may arise from
complicated ecological, racial, nutritional and socioeconomic
factors which favor the viral transmission and reactivation in
HIV-infected patients. The common ocular opportunistic
pathogens and sites of infection in HIV/AIDS patients were
summarized in Table 3.
Cytomegalovirus Co-infection of cytomegalovirus (CMV),
a herpes virus, is a major cause of morbidity and mortality

of HIV/AIDS patients. The virus can be in a latent state in
infected individuals, presumably for life. With immunodeficiency, dissemination and tissue destructive infection can
occur. CMV causes a characteristic necrotizing retinitis with
clinical symptoms of visual field defects, decreased visual
acuity, retinal detachment, floaters and photophobia. CMV
retinitis accounts for 75% -85% of cytomegalovirus disease
and over 90% of blindness in AIDS patients [5]. It usually
develops when the CD4+ cell counts fall below 50 cells/滋L.
HIV patients with a low CD4+ cells may have the same
incidence of CMV as those in the pre-HAART era. Periodic
examinations are recommended for those with CD4+ counts
97
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Table 2a

Ophthalmic findings with HIV infection in some countries which have conducted surveys in the HAART era
Africa
Latin America
Western and Central Europe
Place
Sub-Sahara Africa
Nigeria
Nigeria
Brazil
Zagreb
Austria
Sample size (n = surveyed
--526
149
47
539
HIV-infected patients)
Time
2008
2007
1997.12-2002.08 1998.03-2005.05 1998-2000 1996.01-2002.12
Number of patients(%)
Ocular complication
29-71
4
17.25
36.5
40.3
CMVR
0-16.5
0.2
7.38
7.6
10.8
Microvasculopathy
75
26.9
Neuro-ophthalmic
anifestations
IRU
0.7
Cataract
17.8
Keratoconjunctivitis sicca
ARN
HZO
62
2.7
Conjunctivitis
5.37
Toxoplasmosis
42
3.35
Herpes virus retinitis
0.67
OSSN
4-7.8
0.8
KS
0.4
Lymphoma
Reference
28
91
53
4
90
92
Table 2b

Ophthalmic findings with HIV infection in some countries which have conducted surveys in the HAART era

Place
Sample size (n = surveyed
HIV-infected patients)
Time
Number of patients(%)
Ocular cmplication
CMVR
Microvasculopathy
Neuro-ophthalmic
manifestations
IRU
Cataract
Keratoconjunctivitis scca
ARN
HZO
Conjunctivitis
Toxoplasmosis
Herpes vrus rtinitis
OSSN
KS
Lymphoma
Reference

Asia
Japan

Chiang Mai Thailand

Eastern India

Western India

322

395

100

175

112

1997.07-1998.12

2000.03-2001.02

2004.10-2005.12

--

2008.04-2008.06

15.8
5.3
10.9

44.6
33.0
8.0

45
20
11

29.14

8
2
5

3

12

7

4

5
6

3

2
3

0.31
93

94

below 100 cells/滋L, especially if CMV-antibody positive.
Some studies suggest that HIV RNA blood level is also an
important predictor of CMV retinitis since HIV can
transactivate CMV [6]. In the pre- HAART era, CMV retinitis
is less common in Africa than in North America and
Europe, which may be the cause that HIV patients died
before the development of CMV retinitis in the poor regions[7].
AIDS patients often die of tuberculosis which appears at an
early stage of HIV infection in developing regions.
Nowadays, HAART has most significantly changed the
incidence, progression and management of CMVR by
decreasing the incidence of CMV retinitis by 75% -90% .
However, CMV retinitis remains the most important issues
in HIV-patients with over 30% prevalence in some
98

India
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2

developing regions due to the unavailability of HAART.
Varicella Zoster Virus Varicella zoster virus (VZV) is a
common infection in humans. Once exposed to VZV,
latency can persist throughout life. Reactivation of VZV in
the trigeminal ganglion can result in herpes zoster
ophthalmicus (HZO), which may be the initial manifestation
of HIV infection. HZO affects 5% -15% of HIV-positive
patients [8]. Immunocom- promised patients and older people
are more prone to VZV reactivation [9]. Incidence of HZO is
six times greater in HIV/AIDS patients than in healthy
people. In Nigeria, herpetic eye disease constituted half of
the ocular cases and there is strong association between HZO
and HIV infection [10]. Studies found that over 60% patients
with HZO are HIV-positive in Nigeria [11,12]. The anterior
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Table 3

Common ocular opportunistic pathogens and sites of infection in HIV/AIDS patients
Infected Sites
Category
Pathogens
Anterior
Corneal infiltration[97] conjunctivitis, iritis[98],
Cytomegalovirus
epithelial keratitis, stromal keratitis[99], papillitis[100]
Virus

Varicella-zoster virus

Keratitis, conjunctivitis, scleritis, blepharitis

Molluscum contagiosum virus
Herpes Simplex Virus
Neisseria gonorrhoeae
Acanthamoeba

Cryptococcus albidus
Histoplasma capsulatum
Pneumocystis carinii

Eyelid MC, conjunctival MC[17], limbal MC[16]
Keratitis
Keratoconjunctivitis
Keratitis
Limbal cryptococcosis, eyelid cryptococcosis,
granulomatous conjunctivitis, iritis, multifocal
choroiditis
Scleral ulceration
Limbal, conjunctiva infection
Conjunctival infection

Spirochetes

Treponema pallidum

Iridocyclitis, papillitis, perineuritis, retrobulbar

Mycobacteria

Mycobacterium tuberculosis

Protozoa

Toxoplasma gondii

Bacteria

Cryptococcus neoformans
Fungi

Choroidal granulomas, panophthalmitis, conjunctival
tuberculosis, panophthalmitis[25]
Orbital infection, choroiditis, iritis[23]

presentations in AIDS-associated HZO include, for example,
conjunctivitis, scleritis, epithelial keratitis, stromal keratitis,
uveitis, blepharitis, etc. [9] Treatment of HZO in AIDS
patients usually starts with prompt and aggressive
intravenous antiviral treatment, followed by an oral
maintenance regimen. However, when the infection
continues and spreads to the posterior parts, necrotizing
herpetic retinopathy (NHR) may occur. It is reported that
4% -17% of HIV-positive individuals develop NHR after
HZO. Acute retinal necrosis (ARN) and progressive outer
retinal necrosis (PORN) are the two distinct forms of NHR.
Usually the former occurs in those with only mild immune
deficiency and elevated CD4+ counts, while the latter
happens in those who are severely immunosuppressed.
However, both forms have been identified simultaneously in
an AIDS patient [13]. PORN has a rapid and progressive
course leading to devastating vision loss, which, in most
cases, is difficult to treat [14]. Intravitreal injection with
combined antiviral drugs may be more effective in treating
this aggressive disease and quantitative measurements of
VZV DNA from aqueous humor appear helpful in the
management of PORN[14].
Molluscum Contagiosum Molluscum contagiosum (MC)
virus is another opportunistic pathogen that can cause MC in
HIV-infected patients. MC is a contagious disorder that can
occur in both pediatric and adult HIV/AIDS patients, but it
is more prevalent in children in undeveloped areas. A
cross-sectional hospital based study in Uganda showed that
over 10% of pediatric HIV patients had MC [15]. MC virus
commonly infects the eyelid, and, rarely, the conjunctiva,
corneal and limbus [16]. Symptoms include chronic follicular

Posterior
Retinitis, optic neuritis[101]
Optic neuritis[102], retinitis,
retinopathy

Retinitis, optic neuritis

Uveitis,
neuritis

retinitis,

optic

Uveitis, subretinal abscess[25]
Uveitis, optic nerve[23]

conjunctivitis, corneal micropannus and epithelial keratitis[17].
MC is suggested to be a sign of advanced AIDS and appears
in advanced HIV infection when CD4+ counts are less than
80cells/滋L [18,19]. Eyelid lesion can be treated as the first
manifestation of AIDS [20]. The disease is more aggressive in
AIDS patients with immunosuppression, and there is usually
multiple lesion involvement [17,21]. No drug is effective in
treatment of MC. Traditional treatments, such as local
excision, laser or cryotherapy, can be applied to MC in
AIDS patients. If treatment is not prompt enough, severe
complications will ensue. Nevertheless, the high recurrence
may make the original treatment a failure [21,22].
Ocular Toxoplasmosis Toxoplasma gondii is a common
parasites infection in HIV/AIDS patients [23]. Ocular
toxoplasmosis accounts for 1% -3% infection in AIDS
patients. Single or multiple lesion of retinitis may affect both
eyes with massive areas of retinal necrosis. Combination
therapy of pyrimethamine with sulfadiazine and/or clindamycin
is effective and lifelong maintenance treatment is necessary
to prevent recurrence. System evaluation is suggested once
the ocular toxoplasmosis is defined due to the high
incidence of concomitant CNS toxoplasmosis[24].
Ocular Tuberculosis Tuberculosis, a mycobacterial infection
caused by Mycobacterium tuberculosis, has a higher
incidence in AIDS patients than the general population,
especially in developing region [25]. 46% of HIV-positive
patients in the developing world are co-infected with
tuberculosis and as many as 23% HIV-tuberculosis
co-infection patients had disseminated ocular tuberculosis[25,26].
Ocular tuberculosis can occur even with very high CD4+
cell counts. Regular ocular examination for ocular tuberculosis
99
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is necessary in HIV infected cases in the developing regions
despite the relative high CD4+ counts and prescription of
HAART.
Fungi Cryptococcosis is the most common fungal infection
occurring in 5% -10% of all AIDS patients [27]. Lungs and
CNS are the two most common sites for cryptococcus
infection. The fungi causing ocular infection in HIV-positive
patients is believed to be the spread from the infected CNS.
Cryptococcal encephalitis is one of the major causes of
AIDS mortality. A Sub-Sahara African study show that in
Zimbabwe, 45% of meningitis in adults is cryptococcal, and
cryptococcal meningitis is the third leading cause of death in
HIV patients in rural Uganda. In Rwanda, 9% of patients
with cryptococcal meningitis developed visual loss and sixth
nerve palsy [28]. In the eyes, cryptococcal encephalitis
frequently presents as papilledema, multifocal choroiditis,
visual loss, optic nerve irruption and optic atrophy [29]. Not
only can HIV invade the nervous system, but HIV-1 gp41
ectodomain also plays a role in enhancing Cryptococcus
neoformans invasion of human brain microvascular
endothelial cells [30]. Nevertheless, patients can regain their
visual function follow optimal therapy.
Bacteria The differences in ocular bacterial flora between
HIV-infected subjects and healthy populations have been
controversial. Although some studies have suggested no
significant differences between the two [31,32]. Comerie-Smith
[33]
reported that even asymptomatic HIV-positive
patients had increased colony counts of bacterial flora in the
lids. Candida albicans, Candida parapsilosis, Staphylococcus
aureus, Pseudomonas aeruginosa, Capnocytophaga, alphahemolytic streptococci, and Acanthamoeba have been
isolated from infected corneas in patients with AIDS [34]. An
adult AIDS patient with gonococcal infection developed
keratoconjunctivitis. Pre-existing keratoconjunctivitis sicca
and viral keratitis, microvascular abnormalities, which
present epithelial leakage giving rise to bacterial entry, and
crack cocaine usage, are the risk factors for bacterial ocular
infection in HIV/AIDS patients. Since systemic antibiotics
are ineffective to ocular flora in HIV-infected patients [31],
aggressive medication or surgical intervention should be
considered once the diagnosis is made.
MICROVASULOPATHY
Microvasculopathy, also known as AIDS retinopathy, is the
most common ocular complication, and it can affect 40% 60% of AIDS patients and HAART has greatly decrease its
incidence [35]. Its frequency increases according to the stage
of HIV progression. Notably, a decreasing CD4+ count
correlates with the occurrence of HIV-related retinopathy,
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especially in those with CD4+ counts less than 200 cells/mm[3,36].
It is a noninfectious microvascular disorder characterized by
cotton-wool spots, microaneurysms, retinal hemorrhages,
telangiectatic vascular changes, and the presence of capillary
nonperfusion [1]. Although commonly found in the retina,
microvasculopathy may present in conjunctiva and optic
disk. Because of the isolation of HIV from human retina and
the detection of its antigen in retinal endothelial cells, it is
believed that HIV infection of endothelial cells may
contribute to this ocular abnormity. Microvascular
abnormalities in those with HIV-associated retinopathy
include loss and degeneration of pericytes, swollen
endothelial cells, thickened basement membranes, shrunken
capillary lumina in retinal vessels and tubuloreticular
structures, all of which are found in almost all HIV-positive
patients [36,37]. Reduced leukocyte density in macular
capillaries, which may lead to retinal hypoxia, and increased
polymorphonuclear leukocyte rigidity, which can cause
microvascular damage by releasing proteases, toxic oxygen
radicals, as well as influence microvascular blood flow, are
commonly found in HIV-positive patients [36,38]. Even without
retinopathy or optic nerve disease, obvious thinning of the
retinal nerve fiber layer is found in HIV-positive patients [39,40].
Other factors, such as damage from immune complexes and
hemorrhagic abnormalities, can also contribute to the
vascular alterations. Both the structural proteins and the
regulatory proteins of HIV itself play a role in the viral
ocular infection. It has been reported that HIV gp120 can
activate apoptosis in endothelial cells and change the
function barrier of the microvascular endothelial cell
monolayer by increasing vasopermeability [41]. Moreover,
HIV Tat protein, a transcriptional activator of viral gene
expression produced early after infection, exerts both
proliferative and apoptotic effects on endothelial cells [41,42]. It
has been shown
to induce changes of the tight
junction proteins in the retinal pigment epithelium (RPE),
which is responsible for altering the blood-retinal barrier and
subsequent HIV trafficking into the eyes [43,44].
Microvasculopathy is often asymptomatic and no treatment
is involved in most cases [36,45]. However, it may be the initial
cause of other ocular complications in HIV-positive patients,
such as CMV infection, retinal and optic nerve damage and
various vision abnormalities, including abnormal color
vision, reduced contrast sensitivity, and visual field
abnormalities [46]. The severity of vascular damage correlates
well with the multiple opportunistic infections in AIDS
patients[47].
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Table 4

Comparison of three common ocular tumors in HIV/AIDS patients
Kaposi’s sarcoma
Non-Hodgkin’s lymphoma

Etiology
Sites
Treatment

HHV-8
(CMV, HHV-6, HHV-7, HPV associated)
Eyelids, the bulbar, tarsal, and conjunctiva,
the plica semilunaris, the caruncle, the
lacrimal sac, (rarely orbit and lacrimal gland)
Cryotherapy, surgical excision, radiation,
systemic chemotherapy, intralesional injection
of interferon alpha-2a

EBV

Squamous cell carcinoma
HIV, HPV (other noninfectious factors
include exposure to UV, genetic
susceptibility)

Conjunctiva, eyelid, orbit,
uvea, retina, choroid, optic
nerve

Eyelids, conjunctiva

Radiation, chemotherapy

Excision,
cryotherapy,
topical
medication (such as mitomycin-C,
5-fluorouracil, interferon)

Table 5 Ophthalmic findings with pediatric HIV infection in some countries which have conducted surveys in the
HAART era
Sample size(n=surveyed
Time
Place
Major ocular findings
HIV-infected children)
In the pre-HAART era
Developing region
38% of perivasculitis; 1.9% of CMVR; 1.2% of HZO and
1984-1990
162
Rwanda, Africa
conjunctival xerosis
1993.12-1999.10
Before 1989
1991.09-1996.08
1983-1994

Developing region
India
Developing region
USA
Developed region
USA
Developed region
Milan, Italy

12

50% of ocular complication, 33% of anterior uveitis and CMV
retinitis, 17% of retinal detachment, 17% of vitreous
hemorrhage

87

20% of ocular prevalence; 2.3% of CMVR

33

30.3% of ocular prevalence

117

7.7% of ocular involvement

In HAART era
Before 2000
2001.05-2001.10
1995-2004

Developing region
Tanzania, Africa
Developing region
Uganda, Africa
Developed region
Milan, Italy

62
158
117

NEOPLASM
Cancer in individuals living with HIV/AIDS is a common
source of morbidity and mortality. Although ocular
malignancies are rare, they occur in the late stage of AIDS.
The etiologies, primary sites, and treatments of three
common ocular tumors in HIV/AIDS patients were
summarized in Table 4.
Ocular Surface Squamous Neoplasia Squamous cell
carcinoma which is characterized as a low-grade malignancy
is the third most common AIDS-related neoplasm [48]. When
the eyes are involved in the disease, the most common sites
are the anterior parts, especially the conjunctiva and the
eyelids. The pathogenesis of ocular surface squamous
neoplasi (OSSN) is not well understood. However, exposure
to ultraviolet radiation, genetic susceptibility and infection
by HIV and HPV are the recognized factors that contribute
to the high risk of developing OSSN [49]. Squamous cell
conjunctival carcinoma is much more commonly seen in
tropical, subtropical and poorer areas than in developed
countries such as Europe and the United States [50]. It is
reported that HIV positive patients have as high as 13-fold
increased risk of developing OSSN than the normal group [51]

38% of ocular findings, macular oedema and retinal
haemorrhages being the common lesions
35% of ocular prevalence, 31% of perivasculitis, 4% of
CMVR, 12% of MC, 4% of neuro-optic manifestation
No ocular cases

and the occurrence rate of OSSN reach 7.8% in AIDS
patients[52]. HIV patients from sub-Saharan Africa seem to be
at increased risk of OSSN. OSSN is more aggressive in HIV
patients. In some cases, OSSN can be the initial clinical
manifestation of HIV infection [53]. Although the DNA of
HPV, predominantly type 16, has been found in ocular
surface squamous neoplasias, the roles of HPV in the
pathogenesis of OSSN have been controversial [50]. Diagnosis
of OSSN can easily be mistaken with conjunctivitis and
Pterygium [54] and the common treatment is the surgical
excision of the lesion. As a result of the high recurrence
after the surgery, cryotherapy, radiation and chemotherapy
are also suggested and periodic follow-up examination is
needed [55]. When the disease progresses and intraocular
invasion occurs, such as perineural invasion, the disease
may lead to death[56].
Kaposi's Sarcoma Kaposi's sarcoma (KS) is one of the
most common and important AIDS-related neoplasms and
can be considered as an AIDS-defining illness [57]. Since
human herpes virus-8 (HHV-8) has been identified in all
four clinical-epidemiological forms of KS and since the viral
load is correlated to the risk and severity of KS, HHV-8 is
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considered to be the etiology of KS. However, only some
HHV-8-positive populations develop KS. Therefore, HHV-8
is necessary, but not sufficient, for the development of KS[58,59].
Other pathogens, such as CMV, HHV-6, HHV-7 and human
papilloma viruses (HPV), may also be associated with the
development of KS. Prior to the AIDS epidemic, KS was
extremely rare. Now, however, KS is commonly seen,
especially in AIDS patients. The incidence of KS in AIDS
patients is about 20 000 times higher than that found in the
general population. The pathogenesis of AIDS-KS may
represent a series of events involving interaction of
immunosuppression, altered expression and response to
cytokines, and the co-transactivation between HIV and
HHV-8 [60,61]. HIV-1 Tat protein has been shown to be a
potent mitogen for human KS-derived cell lines and
facilitates the development of KS by protecting KS cells
from apoptosis [62]. Before the era of HAART, approximately
20% of HIV-positive patients suffer asymptomatic KS of the
eyelids or conjunctiva [63]. Ocular involvement accounts for
10% -20% of AIDS-related KS cases even in the era of
highly active antiretroviral therapy (HAART) [64-66], mostly
the anterior parts, such as eyelids, the bulbar, tarsal, and
forniceal conjunctiva, the plica semilunaris, the caruncle, the
lacrimal sac, and rarely the orbit and lacrimal gland [67,68].
Eyelid and conjunctiva are the most commonly affected
sites, and HHV-8 has been detected in KS of the eyelid and
conjunctiva in an AIDS patient [69]. Ocular KS usually
presents as a red mass and can easily be mistaken for
hemorrhage [65]. No specific therapy is available for ocular
KS, although HAART may be used for treatment of
AIDS-associated KS. If the lesion is painful or causes
functional disruption, cryotherapy, surgical excision,
radiation and/or chemotherapy are suggested[66,70].
Lymphoma Non-Hodgkin's lymphoma (NHL), a kind of
malignancy of B-cell origin associated with Epstein-Barr
virus (EBV) infection [71], is the second most common
malignant disorder associated with AIDS [72]. Ocular NHL
may arise from the central nervous system (CNS) and/or
retina, termed as primary CNS lymphoma, or may appear as
intraocular metastasis from systemic lymphomas via blood
circulation to the uvea, which is termed primary intraocular
lymphoma. NHL can present in posterior and anterior parts,
but are mostly confined to the conjunctiva and eyelid.
Co-existence of intraocular and orbital non-Hodgkin's
lymphoma has been reported in AIDS patients. Massive
necrosis involving the retina, choroid, and optic nerve, as
well as several solid retinal pigment epithelial detachments
and retinal vasculitis, could be observed[73]. The pathogenesis
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of AIDS-related lymphoma is unknown. Some studies,
however, have found that HIV-1 Vpu and Tat protein can
support the expansion of malignant B cells [74]. HIV has no
direct oncogenic effect since HIV sequences have never
been detected within the neoplastic lymphoid cells [75]. Lack
of immuno-surveillance and viral infection, other than HIV,
may be key factors contributing to lymphomagenesis [76]. No
specific treatment, but only the traditional radiation and
chemotherapy are recommended.
NEURO-OPHTHALMIC ABNORMALITIES
Histological studies have shown that up to 75% -90% of
HIV/AIDS patients have brain damage, including the optic
nerve. Sixty percent of HIV patients with neurological
symptoms have some form of neuro-ophthalmological
deficit. Many factors, such as CNS infection by HIV alone
or with other co-infecting pathogens, neoplasms, inflammatory
processes etc. may contribute to the neuro-ocular
manifestation in HIV/AIDS patients [77]. Optic neuropathy,
papilledema, and cranial nerve palsies are the most
commonly found cases. Optic neuropathies can be caused by
viral, bacterial or fungal infections, commonly found are
CMV and Cryptococcus neoformans invasion. Cryptococcal
meningitis can also be the cause of papilledema. Along with
the HIV ongoing replication, neurotoxins are produced to
cause apoptosis in specific neural tissues that lead to axonal
loss, neuronal damage, and finally, neuro-ophthalmologic
abnormalities.
CAUTIONS OF HAART
Drug resistance, adverse side effects and drug-drug
interaction have been universal problems with the
application of HAART for HIV infected patients. Clinicians
should be particularly aware of the side effects of HAART
related to the eyes. For instance, the toxicity of nucleoside
reverse transcriptase inhibitor therapy in terms of the
potential inhibition of host mitochrondrial DNA polymerase
is well known. There are reports that long-term use of
zidovudine may account for the late complication of Leber's
hereditary optic neuropathy, which is caused by an induced
mutation in the mitochondrial DNA [78,79]. So, HIV-infected
patients with a family history of Leber's hereditary optic
neuropathy should be warned of this ocular disorder.
Zidovudine and protease inhibitors (PIs) used alone can
induce endothelial cell proliferation, causing a dysregulation
of angiogenesis, which makes HIV-positive patients more
prone to hemangiomas such as KS[41,80]. The continued use of
PIs may also increase the incidence of herpes zoster in
AIDS patients. Application of nevirapine can lead to
Stevens-Johnson syndrome-induced dry eye [81]. Surprisingly,
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combination of HAART and anti-tuberculosis therapy in
AIDS patients may actually weaken ocular condition [82]. On
the other hand, the discontinuation of HAART can lead to
ocular opportunistic infections, such as cryptococcal
meningitis, which may result in choroiditis [27]. Immune
recovery uveitis may occur in HIV/AIDS patients with CMV
retinitis who have experienced immune recovery due to
HAART [5]. Therefore, individualized treatment and regular
monitoring should always be undertaken in HIV/AIDS
patients.
OPHTHALMIC FINDINGS IN PEDIATRIC HIV
INFECTIONS
The introduction of HAART seems to have a more
significant impact on the nature of ocular manifestation in
pediatric HIV infection in developed countries than that in
the poor countries. A study in Milan, Italy, showed that
there was 7.7% cases of ocular complication in the
pre-HAART era while no case was found since the
introduction of HAART in HIV-infected children [83].
However, similar incidence rate of ocular complication was
found in African HIV-infected children regardless of
HAART(Table 5).
CMV retinitis occur far less frequently in HIV-positive
children than in adults and it is diagnosed predominantly in
patients with CD4 cells counts below 20cell/滋L, owing to
the immature immune status and less frequent exposure to
CMV in pediatric HIV-infected patients. The most
significant ocular finding is the high incidence of
perivasculitis and/or sheathing of retinal vessels in Africa
and anterior uveitis in India. Nutritional status is probably
the most important factor that contributes to the high
prevalence of ocular involvement in HIV-positive children
in developing countries.
CONCLUSION
HIV/AIDS-related ophthalmologic problems will remain an
important issue for the coming decades. Nowadays, the
study of ocular complications in HIV/AIDS patients mainly
focuses on the clinical features and prevalence, but seldom
the potential mechanism of the pathogenesis, perhaps due to
the lack of proper animal system models. In any case, it is
only when we clearly understand what happens during the
ocular/HIV pathogenic process that we can find successful
therapeutic strategies. This will require the long-term
commitment of both virologists and ophthalmologists.
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