Review Article

Human immunodeficiency virus and intraocular inflammation in the era of

highly active anti retroviral therapy — An update

Sridharan Sudharshan, Nivedita Nair, Andre Curi'?, Alay Banker®, John H Kempen*>°

Intraocular inflammation in patients with human immunodeficiency virus (HIV) infection is commonly
due to infectious uveitis. Ocular lesions due to opportunistic infections (OI) are the most common
and have been described extensively in the pre highly active antiretroviral therapy (HAART) era.
Many eye lesions were classified as acquired immunodeficiency syndrome (AIDS) defining illnesses.
HAART-associated improvement in immunity of the individual has changed the pattern of incidence
of these hitherto reported known lesions leading to a marked reduction in the occurrence of ocular
OI. Newer ocular lesions and newer ocular manifestations of known agents have been noted. Immune
recovery uveitis (IRU), the new menace, which occurs as part of immune recovery inflammatory
syndrome (IRIS) in the eye, can present with significant ocular inflammation and can pose a diagnostic
and therapeutic challenge. Balancing the treatment of inflammation with the risk of reactivation of OI is
a task by itself. Ocular involvement in the HAART era can be due to the adverse effects of some systemic
drugs used in the management of HIV/AIDS. Drug-associated retinal toxicity and other ocular side effects
are being increasingly reported. In this review, we discuss the ocular manifestations in HIV patients and
its varied presentations following the introduction of HAART, drug-associated lesions, and the current
treatment guidelines.
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Human immunodeficiency virus (HIV) disease is a pandemic of
global concern, not only due to serious health issues affecting all
organs of the body but also due to its huge economic burden.!
It has had a continuous effect on both high-and low-resource
countries over the last four decades despite various national
and international practice policies and guidelines in place.?!
The social stigma associated with the diagnosis, changing
sexual practices in humans, lack of availability of a vaccine
and the chronicity of the disease requiring lifelong treatment
are major hurdles in containing the disease."!

Ocular involvement has been extensively described in the pre
highly active antiretroviral therapy (HAART) era with, many of
them classified as AIDS-defining illnesses. Ocular lesions due to
opportunistic infections (OI) are on the decline with the advent
of HAART. This has changed the pattern of incidence of ocular
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lesions in patients with HIV with newer manifestations such as
due to systemic drugs being reported.>”

A systematic literature search was carried out using Medline
keywords and MESH terms used for literature search including
HIV, AIDS, ocular manifestations, opportunistic infections,
HAART, pre-HAART, combined anti-retroviral therapy
(cART), anterior segment manifestations, adnexal, posterior
segment, CMV retinitis, viral retinitis, ocular toxoplasmosis,
ocular tuberculosis, ocular syphilis, immune recovery uveitis,
immune recovery inflammatory syndrome (IRIS), pediatric
HIV, drug-induced uveitis, World Health Organization (WHO),
NACO. The results were filtered and appropriate articles
were considered for this review. The authors have a collective
experience of several decades in treating HIV patients with
ophthalmic manifestations because of their work both across
the globe and in India.

Here, we discuss the ocular lesions that potentially affect
HIV-infected patients in the era of HAART. The changing
trends in the prevalence of various Ols, variations in the clinical
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manifestations with HAART, drug associated lesions and the
current treatment guidelines are described.

Epidemiology of HIV - Global and Indian
Perspective

A new immunodeficiency syndrome was first described in
the 1980s in patients with rare opportunistic infections and
cancers.® HIV was isolated in 1983, and the disease was
identified and coined the name “acquired immunodeficiency
syndrome (AIDS).” As of 2018, it is estimated that close to 38
million people are infected with this dreaded virus across the
world, most of them from Eastern and Southern African regions
(21 million). Worldwide, approximately 7,70,000 people have
died from HIV-related causes.?

InIndia alone, 2.14 (1.59-2.84) million people are estimated
to be living with HIV, the third largest HIV-infected population
in the world. The last few years have shown a declining trend
with an overall estimated HIV prevalence among adults
being 0.22% in India."**? However prevalence is higher in the
high-risk sub-populations like female sex workers (FSW), men
who have sex with men (MSM), injection drug users (IDU),
and bridge populations (clients of sex workers-truck drivers
and migrant workers); from these groups, there is onward
transmission to the general population.! The National AIDS
Control Organization (NACO) has sentinel surveillance and
the districts with consistently higher HIV prevalence were
found clustered in the North-East (Mizoram, Manipur, and
Nagaland) and Southern (Telangana, Andhra Pradesh, Tamil
Nadu, and Karnataka) regions of India.™!

Ocular Disease and HIV

Ocular involvement in HIV was first described by Holland et
al. in 1982, in the form of cotton wool spots, cytomegalovirus
retinitis (CMVR) and Kaposi sarcoma (KS).!! In India, it was first
reported in 1995.% The treatment available for HIV in the early
days was unfortunately limited and less effective. With the advent
of HAART or combined anti-retroviral therapy (cART) around
1995, there has been a significant improvement in the systemic
and hence the ocular status of HIV infected individuals.®” In
the pre-HAART era, 50% to 75% of untreated HIV-infected
individuals were reported to have ocular involvement,™ the
lower the CD4 counts, the higher the risk. In a large study from
atertiary eye care center in India, which included predominantly
patients in the pre-HAART era, ocular lesions were noted in
68.5% cases. In a study from a systemic HIV/AIDS care center
in Mumbai, India, prevalence of ocular disease was noted to be

Figure 1: Color fundus photographs of a patient with HIV retinopathy
of right eye (a) and left eye (b) showing extensive cotton wool spots
in the posterior pole

about 17.5 % among adults. This was found to be higher (24%)
if CD4+ cell count was less than 200 cells/mm?® in HAART naive
patients.l'!

Better HIV detection and treatment strategies have led to
a positive change in the spectrum of ocular disease in such
patients over the past three decades. This has been possible due
to increasing access to appropriate HAART regimen through
various programs under the aegis of World Health Organization
(WHO), NACO, Global Fund to fight AIDS, tuberculosis, malaria
and others, US President’s Emergency Plan for AIDS Relief
(PEPFAR) as well as due to the availability of newer and better
antiretroviral drugs.'”? As of 2018, up to 78% of HIV infected
individuals have access to HAART worldwide according to
WHO reports.B! Current WHO and NACO guidelines suggest
treatment initiation irrespective of the clinical stage of disease or
absolute CD4+ T-cell counts.!"'1 These guidelines have resulted
in a reduction in HAART naive patients with a corresponding
decrease in ocular Ols. This has led to a paradigm shift from
infectious to other non-infectious manifestations along with
a noticeable change in the previously described classical
phenotypic presentations of ocular OIs with HAART.

Ocular involvement will be presented under the following
subheadings

1. Attributable to HIV

a. Due to HIV itself

b. Opportunistic infections (OI).
2. Drug-related reactions

a. Immune recovery uveitis (IRU)

b. HAART associated ocular lesions.
3. Not directly attributable to HIV

Intraocular Inflammations Attributable to
HIV/AIDS

Intraocular (I0) inflammation in HIV patients can either
be due to the Ols or uncommonly due to HIV itself. Also,
patients responding to HAART may develop immune
recovery inflammatory syndromes (IRIS) as the recovering
immune system begins to attack microbial antigens, which
the devastating immune system previously had been unable
to respond to.

Ocular Lesions Due to HIV Itself

HIV-related microangiopathy
HIV-associated microvascular retinopathy may manifest as
cotton wool spots, retinal hemorrhages, and/or microaneurysms!

Figure 2: External photograph of a HIV positive patient with herpes
zoster ophthalmicus (HZO) (a) showing the vesiculo bullous rash along
the trigeminal nerve distribution V1, V2 segments, (b) note the necrotic
skin lesions and ocular involvement
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[Fig. 1]. It rarely causes visual impairment other than subtle
visual field defects.” Before HAART, it was noted in up to 15%—
30% of patients.*"”l In patients on HAART, HIV retinopathy
(HIVR) may be an indicator of therapeutic failure. This could be
due to drug resistance and/or suboptimal treatment adherence,
given that HIVR is associated with lower CD4+ counts and
shows spontaneous resolution with improvement in CD4
counts. HIV retinopathy also is a risk factor for retinal vascular
occlusions, a rare ocular complication of HIV infection.*!

HIV-induced uveitis

Intraocular inflammation in patients with HIV can be seen
due to the direct effect of HIV itself apart from those due to
OIs. HIV-induced uveitis should be suspected, especially in
HAART naive and/or non-responders who present with anterior
uveitis and without any retinal lesions attributable to Ols.??!
It is important to differentiate HIV-induced uveitis and IRU in
patients on HAART. HIV-induced uveitis patients have anterior
segment inflammation despite low CD4 counts in contrast to
IRU (see below) where there is increased inflammation, with
higher CD4 counts and a corresponding decrease in plasma
viral loads. HIV-induced uveitis is a diagnosis of exclusion.
However, intraocular specimen quantification of HIV copies by
RT-PCR techniques pre- and post- treatment is a useful indicator
in confirming the diagnosis.”*!

Ocular Lesions Due to Opportunistic
Infections

Opportunistic infections are still the major cause of visual
morbidity in HIV/AIDS individuals.*>! Newer lesions and
newer manifestations of older known infections have been
noted in the HAART era.

Anterior Segment and Adnexal Lesions Associated with
HIV/AIDS®24!

These include infections caused by viruses, bacteria, fungi,
and protozoa.

Herpes Zoster Ophthalmicus (HZO)

Approximately 10%-20% of HIV positive patients are reported
to be co-infected with herpes and about half of these seem
to have eye lesions.*?! The risk of developing HZO is 6.6
times higher in HIV infected individuals than in the general
population.*%!

The characteristic lesion is the vesiculobullous rash along
the distribution of the ophthalmic branch of the trigeminal
nerve [Fig. 2a] with necrotic skin lesions [Fig. 2b]. It may
be associated with dendriform and stromal keratitis,
conjunctivitis, blepharitis, uveitis (often with secondary
glaucoma), hemorrhagic hypopyon, scleritis, retinitis, and
encephalitis. Diagnosis is mainly clinical but rarely viral
culture, Tzanck smear, and polymerase chain reaction (PCR)
tests help confirm the diagnosis.*!

Viral Keratitis

Usually caused by Varicella -Zoster virus (VZV), Herpes Simplex 2
virus (HSV), and Cytomegalovirus (CMV) and can cause dendriform
lesions. HSV keratitis in HIV patients is known to be twice as more
recurrent than in non-HIV patients and is associated with corneal
scarring, iritis, and raised intraocular pressure.”!

Treatment is with topical agents and systemic antivirals
[Table 1].%728! In recurrent cases, long term oral antiviral

prophylaxis has been recommended [Table 1].*1 However,
stromal keratitis, being immune- mediated, systemic antivirals
seem to reduce only the viral load and thereby the magnitude
of inflammation.?*?®! In such situations, cautious additional
use of topical low dose steroids such as fluorometholone or
loteprednol is recommended as anti-inflammatory therapy
under cover of antivirals.*’!

HZO needs aggressive systemic antivirals and can reduce
ocular complications by 50%.*%! Recommended treatment
guidelines with systemic antivirals are for 3 to 6 weeks
[Table 1]. Treatment may need to be extended based on the
clinical response especially in patients who have had acute
retinal necrosis (ARN) or persistent chronic anterior uveitis.
Oral famciclovir or foscarnet are used in resistant cases.
Vaccines such as herpes zoster vaccine (Zostavax®), are found
to be effective but are contraindicated in patients with CD4
counts <200 cells/cu.mm and/or if total lymphocytes <15%.12]
Varicella immunoglobulin (VZIG) is recommended in post
exposure prophylaxis for immunodeficient patients.??*!

Molluscum contagiosum (MC)?>34

It is caused by a large DNA pox virus and is characterized by
pink or pearly white wart like umbilicated nodules on the skin
and can be seen in up to 5%—-18% of HIV infected patients.*
They are highly contagious, with fomite transmission and
with a median incubation period of 6-8 weeks. It manifests
aggressively in children and young adults, involving the eyelid
and conjunctiva. Face, trunk, and genitalia are commonly
affected, and distribution in the chin-strap region is common
in HIV-positive patients.” They are characteristically larger
in number and size, often confluent, bilateral, and resistant
to therapy. The lash line should be examined carefully in
all patients with chronic conjunctivitis so as not to miss a
molluscum lesion.? It is believed to be more in HIV infected
individuals due to the profound dysfunction of T-lymphocyte
mediated immune response. The lesions usually subside with
the institution of HAART. Topical agents like phenol and
trichloroacetic acid, serial applications of liquid nitrogen,
incision with or without curettage, excision, and cryotherapy
are helpful. Topical (1%-3%) or intravenous cidofovir is
required in some HIV-infected persons.?%!

Bacterial keratitides?*?!

Bacterial corneal ulcer in immunocompromised subjects is
commonly bilateral, polymicrobial and with a higher risk of
perforation. In a study of risk factors for microbial keratitis, HIV
was identified as a major risk factor in 4.2% of patients while
the more common ones were contact lens use, ocular trauma,
diabetes, and others.? Common organisms causing corneal
ulcer in immunodeficient individuals include Staphylococcus
aureus, Staphylococcus epidermidis, and Pseudomonas aeruginosa
and less frequently Klebsiella oxytoca, Streptococcus, Bacillus,
Micrococcus, Capnocytophaga, and Acanthamoeba species in some
regions.**®! Bacterial keratitis superimposed on pre-existing
viral keratitis and keratoconjunctivitis sicca (KCS) has also
been reported in HIV patients.?* Identification of the causative
agent by Gram stain and bacterial culture from corneal
scraping or corneal biopsy is diagnostic. Topical therapy alone
is insufficient; systemic treatment with parenteral antibiotics
based on culture and sensitivity may be warranted in many
cases. Despite aggressive local and systemic treatment, these
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Table 1: Recommended treatment guidelines for major opportunistic infections

Opportunistic

Recommended treatment regime

Alternate regime

Adverse effects/Remarks

infection
HZO24:268) Oral Acyclovir 800 mg five times a day or Oral famciclovir or foscarnet- in Nephrotoxicity
Oral Valacyclovir 1 gram thrice daily resistant cases
(for 3 to 6 weeks)
Viral Topical therapy Vidarabine 3% ointment five times For Recurrent cases (Long
Keratitis?728! VZV and HSV - Acyclovir eye ointment five times  daily. term prophylaxis)
daily. Famciclovir (125 to 500 mg three Tab Acyclovir 400 mg twice
CMV- Ganciclovir gel 0.15% five times daily (until  times daily) a day for one year’®®
healing occurs) followed by three times daily for
7 days
Systemic therapy
VZV and HSV - Acyclovir, Valacyclovir
CMV-Valganciclovir
CMVREe! Induction Induction Ganciclovir/Valganciclovir-
Intravenous Ganciclovir: 5 mg/kg twice daily for Foscarnet (1V): -90 mg/kg twice daily ~ Myelosuppression
14-21 days; for 14 days Forcarnet- Nephrotoxicity
Or Cidofovir (1V): -5 mg/kg weekly for Electrolyte disturbance
Oral Valganciclovir — 900 mg twice daily 3 weeks Nausea and vomiting
Maintenance Maintenance Cidofovir-nephrotoxicity
IV Ganciclovir — 5 mg/kg/day to continue Focarnet - 120 mg/kg/day; (Probenecid
or Cidofovir - 5 mg/kg every 2 weeks coadministration for
Oral Valganciclovir — 900 mg once daily to Intravitreal prevention)
continue Induction Intravitreal cidofovir- anterior
Intravitreal Ganciclovir Foscarnet: 1.2-2.4 mg 1-2 times uveitis and hypotony
Induction - 2 mg/0.1 mL — twice weekly weekly CMV mutations in UL54
Maintenance - 2 mg/0.1 mL weekly Cidofovir: 20 pg 1-8 times as needed  or UL97 genes cause
to halt retinitis ganciclovir resistance
Maintenance
Foscarnet - 1.2 mg Weekly
OR
Cidofovir 20 pg every 5-6 weeks
ARN/PORN%201  Induction Nephrotoxicity
Intravenous Acyclovir: -500 mg 8" hourly for 2 to
3 weeks;
Maintenance
Oral Acyclovir- 800 mg 5 times daily (15 mg/kg in
three divided doses) for 6 weeks to 3 months.
OR
Oral Valacyclovir: 1 gram three times daily
Ocular 1) Pyrimethamine- 200 mg on the first day, Atovaquone, Azithromycin Myelosuppression

toxoplasmosis!®"!

followed by 75-100 mg daily

2) Sulfadiazine- 1-1.5 g four times daily, and
3) Folinic acid-10-50 mg daily

With/or (in sulpha allergy)

Oral Clindamycin-300 mg 4 times a day for 6
weeks

Leucopenia,
Pseudomembranous colitis

Ocular TB New: (never had treatment or less than 1 month MDR TB: Aminoglycosides Hepatotoxicity
of ATT) - (Kanamycin, Amikacin), Peripheral neuropathy
New*-2H R, Z E.+4H R E, Fluoroquinolones (Ofloxacin, Optic neuropathy
Previously Treated: (one month or more of ATT) -  Levofloxacin), Linezolid, Bedaquiline
2H,R,Z,E,S+1H,R,Z E+5H,R, E
Ocular Aqueous crystalline penicillin G: 18-24 million Procaine penicillin G: 2.4 million Jarisch-Herxheimer reaction
Syphilist®? units/day, administered as 3-4 million units IV units IM/day PLUS probenecid 500 in ocular syphilis with

every 4 hours or continuous infusion for 10-14
days

mg orally four times a day, both for
10-14 day

Penicillin allergy:

Ceftriaxone two grams daily either
intramuscularly or intravenously for
10 to 14 days

OR

Doxycycline 100 mg orally twice
daily for 14 days

worsening of signs with
treatment

HZO=Herpes Zoster Ophthalmicus, CMVR=Cytomegalovirus retinitis, CMV=Cytomegalovirus, ARN=Acute retinal necrosis, PORN=Progressive outer retinal
necrosis, IV=Intravenous, IM=Intramuscular, TB=Tuberculosis, ATT=Anti-tubercular treatment, H=Isoniazid, R=Rifampicin, Z=Pyrazinamide, E=Ethambutol,
S=Streptomycin, MDR=TB multidrug resistant tuberculosis, *Never had treatment or less than 1 month of ATT
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ulcers may require therapeutic keratoplasty or may even
progress to endophthalmitis/panophthalmitis leading to
evisceration/enucleation of the eye.

Microsporidial keratitis in AIDS is characterized by bilateral
superficial punctate epithelial keratitis, white intraepithelial
infiltrates, and follicular conjunctivitis with/without minimal
anterior chamber reaction. Masson trichrome or Giemsa stain
from conjunctival scrapings or corneal biopsy aids in diagnosis.
Treatment with fumagillin eye drops (70 mg/mL) and oral
albendazole are effective.’”!

Neoplasms in HIV/AIDSS!

Kaposi sarcoma (KS)®!

It is a highly vascular mesenchymal tumor, presenting as
multiple purple-to-red nodules on the skin and mucous
membrane. It is caused by human herpesvirus 8 (HHV-8)
or KS herpesvirus (KSHV), which is rare in India. It has
been considered as AIDS -defining illness occurring in
immune-deficient individuals.**?! The current post hoc
analysis found a cut off of CD4 cells <150 cells/uL as a better
indicator, although in the HAART era, CD4 counts alone in KS
is not considered a prognostic factor.[*!

Conjunctival KS, which can present as subconjunctival
hemorrhage and adnexal KS are the common ocular
manifestations. HAART has reduced the incidence of primary
KSincluding conjunctival KS. IRIS-associated KS often presents
with rapidly progressive visceral lesions with high mortality.
It is usually seen in patients with high HHV-8 and HIV loads
prior to initiation of HAART. Different treatment options based
on the extent and site of KS include radiotherapy, cryotherapy,
surgical excision, and systemic chemotherapy. Localized
lesions can be surgically excised with or without adjunctive
cryotherapy to the margins. Multiple chemotherapy options
are recommended factoring in the cost-effectiveness and the
superior efficiency of the drugs including pegylated liposomal
doxorubicin and paclitaxel.*!! While paclitaxel has been found
to be most effective, bleomycin has also shown promising
results.*! Lenalidomide, interferon o, and immune checkpoint
inhibitors (nivolumab, pembrolizumab) are being studied
in clinical trials.*'! KSHV inflammatory cytokine syndrome
(KICS), a cytokine mediated response (IL6/IL10), due to HHV-8
reactivation, presenting with multiple severe inflammatory
symptoms has recently been reported.*04?

Ocular surface squamous neoplasia (OSSN)244!

They are among the common primary malignancies of
the eye. Different risk factors have been considered in the
pathogenesis including ultraviolet rays (UV) exposure, human
papillomavirus (HPV) infection and other chemicals such as
arsenic and hydrocarbon. In HIV individuals it can occur at
an earlier age (3"/4™ decade) and is more likely to affect both
cornea and conjunctiva.?#*! Seropositivity was higher in OSSN
patients in Sub-Saharan Africa (49-92%) than in patients in India
(38-41%). In up to 2/3™ of patients with OSSN, it can even be
the presenting sign of HIV/AIDS. Hence all patients with OSSN
have to be screened for HIV.™*!

Patients can be asymptomatic or may have mild symptoms
such as foreign body sensation, irritation, or mild pain. It can
appear as unilateral or bilateral, pigmented or non-pigmented
papillary lesions with an intra-lesional blood vessel (feeder
vessel) and fronds, raised plaque with keratinization, or as a
diffuse gelatinous form.

OSSN can easily be misdiagnosed as benign lesions, such
as pinguecula, pterygium, or papilloma. Diagnosis requires
an incisional or excisional biopsy. Treatment options include
tumor excision with amniotic membrane grafting for residual
conjunctival defects. Adjunctive therapies like cryotherapy or
chemotherapy are essential. For instance, topical Mitomycin-C
(MMQC) or 5-FU, four times weekly for one week, can be given
followed by a drug holiday (one week in case of MMC and
three weeks with 5-FU) and repeating this cycle until the
lesion regresses.I*’! It is important to monitor its side effects,
especially epithelial toxicity. Interferon, on the other hand,
is better tolerated and can be administered as eye drops,
administered continuously four times daily until the tumor
regresses, or as once weekly subconjunctival injection. HIV
infection is associated with large aggressive tumors, higher-
grade malignancy, higher incidence of corneal, scleral and
orbital invasion, advanced-stage T4 tumors, higher need for
extended enucleation/exenteration, and increased risk of tumor
recurrence.®®! In contrast to the situation with many other
opportunistic viral complications of AIDS, HAART does not
seem to reduce the incidence of OSSN nor interrupt tumor
growth or recurrence. Human papillomavirus (HPV) has been
implicated in the pathogenesis of both uterine cervical cancer
and OSSN. Although not clearly established, a possible role of
HPV vaccination in the prevention of OSSN is being considered.

Conjunctival Lymphoma

Ocular adnexal lymphoma (OAL) and intraocular lymphomas
are B-cell non-Hodgkins lymphomas (NHL), which are
the next common neoplasia seen in HIV/AIDS.F4 Orbits,
lacrimal glands, conjunctivae, and eyelids where it presents
as erythematous lesions are most commonly affected.[ 4]
Treatment for low-grade tumors is by chemotherapy with
chlorambucil or fludarabine and for high grade tumours by
CHOP (cyclophosphamide, vincristine, doxorubicin, and
prednisolone) or by radiotherapy. However, despite treatment,
prognosis is poor. Monoclonal antibodies targeted against
CD40 (B-cell activating factor of the TNF family) are in an
investigational stage. Bortezomib, a proteasome inhibitor, has
been used to target intracellular pathways involved in tumor
cell survival and growth with good results.!

Posterior segment manifestations! %!

Cytomegalovirus Retinitis(CMVR)

Despite a significant decrease in incidence, CMV retinitis
(CMVR) remains the most common OI in HIV/AIDS even in the
HAART era.>” It accounted for 15%—40% of ocular lesions in
HIV prior to HAART.!**! In a large study of 1000 patients from
India, it was found to be the commonest seen in 24.8%.1"*! The
most important risk factor for CMVR in AIDS is low CD4 counts.
There have been few reports of CMVR even with moderate CD4
counts, but is uncommon if CD4 counts are over 100 cells/mm?®.

Genetic susceptibility characteristics such as specific
haplotypes of interleukin 10 receptor (IL-10R1), chemokine
receptor 5 (CCR5), and stromal- derived factor-1 (SDF-1) have
been identified as possible risk factors.*¥! Interestingly, HIV
microangiopathy, with cotton wool spots (CWS), which are
areas of retinal microinfarction, has also been found to be
a risk factor, presumably by interrupting the blood-retinal
barrier and thus facilitating the viral entry into the eye.194
Although HAART does not completely prevent the occurrence
of CMVR, it has contributed to the more rapid resolution of
lesions without the need for long term maintenance therapy.*!
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CMVR can be unilateral or bilateral with hematological
spread. Characteristic presentations in patients with low CD4
counts, include the classical “pizza pie” appearance with retinal
hemorrhages [Fig. 3a] and/or the yellow-white necrotizing
granular type retinitis with or without minimal vitritis. There
may be extensive retinal involvement [Fig. 3b]. In patients on
HAART with moderate counts, it can also present with vitreous
or vascular inflammation. This perhaps represents a mixture
of retinal necrosis with superimposed IRIS in cases recently
started on HAART. In the active stage, lesions may be fulminant,
indolent (granular CMV), or exudative form with extensive
perivascular sheathing or frosted branch angiitis (FBA). The
lesions can either progress to retinal necrosis and multiple
tears leading to subsequent retinal detachment. Alternatively,
they can heal, leaving behind an atrophic retina with fibrosis,
calcification, and sclerotic retinal vessels, and thus retinal
detachment risk declines. Retinal necrosis and multiple tears
are more common in HSV and VZV retinitis than in CMVR.¥I

Diagnosis is mostly clinical, but in atypical presentations,
intraocular fluid PCR testing for CMV aids in the diagnosis. The
mainstay of treatment is to reinstate the immune status of the
patient with HAART, which should be used in all cases since
it reduces the risk of visual loss, retinal detachment, second
eye involvement, and mortality.**>?

The recommended regime of choice historically [Table 1]
is with intravenous ganciclovir as induction therapy for 2-3
weeks, followed by a maintenance dose. Oral Valganciclovir,
a prodrug with good oral bioavailability is equally effective,
and therefore now the preferred initial treatment avoiding
hospitalization and risks related to indwelling catheters.

Figure 3: Color fundus photograph of the right eye showing active
cytomegalovirus retinitis (CMVR) in two different HIV positive patients.
(a) Necrotizing retinitis with hemorrhages- the classical pizza pie
appearance; (b) Montage picture showing extensive involvement of
the retina

Figure 5: (a) Color fundus photograph of the left eye in a HIV positive
patient showing choroidal tubercle; (b) Color fundus photograph of the
left eye of another HIV positive patient with yellowish sub-retinal mass
lesion suggestive of a tuberculous sub-retinal abscess

Treatment is continued until the lesions have resolved
completely and the patient’s immune status has improved,
with an increase of CD4 counts >100-150 cells/uL. Foscarnet
or combination therapy has been attempted in drug -resistant
cases. The use of Cidofovir is limited due to the increased risk
of nephrotoxicity and uveitis.”! Letermovir, a newly approved
drug (2017) for CMV-seropositive allogeneic hematopoietic-cell
transplantation recipients, has been tried in drug-resistant
CMVR.P¥ Intravitreal injections of either ganciclovir or
foscarnet may be considered in addition to systemic ganciclovir
in macula threatening lesions and/or in resource constraint
settings. Intravitreal ganciclovir as a monotherapy option is
not recommended. Studies have shown high mortality rates
in patients treated with local therapy alone.?

CMVR threatens vision directly via extension of retinitis
into vital visual structures, rhegmatogenous retinal detachment
(RRD), contralateral eye involvement or retinal vascularisation,
and/or as a sequelae of IRU- associated inflammation.?** Pre-
HAART rhegmatogenous RD, reported in about 30% of CMVR
patients has been a leading cause of poor visual outcome. The
estimated rate of retinal detachment (RD) with CMV retinitis in

Figure 4: (a) Color fundus photograph of the right eye in a HIV positive
patient showing intense vitritis with necrotizing retinochoroiditis at the
posterior pole; (b) Color fundus photograph of the left eye in another
HIV positive patient, showing an active toxoplasma lesion adjacent to
a retino-choroidal scar

Figure 6: Color fundus photograph of the right eye of a patient with
HIV showing a case of retinitis, retinal precipitates and vitritis due to
ocular syphilis
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the HAART era is 0.06/person-years versus 0.33/person-years
in the pre-HAART period.The treatment of choice is primary
vitrectomy with higher viscosity silicone oil tamponade (5000
¢s).5¥%! The inability to seal the multiple posteriorly located
holes is among the main reasons for preferring silicone oil
over gas tamponade in most cases. While benefits of immune
recovery are obvious, IRU can occasionally result in proliferative
vitreoretinopathy (PVR) with exuberant inflammation and
higher chances of recurrent RD. With HAART, due to longevity
of patients, additional procedures like cataract surgery, YAG
capsulotomy, and silicon oil removal are sometimes required
to maintain vision.

Acute retinal necrosis (ARN)®" and progressive outer retinal
necrosis®

They are severe sight-threatening rapidly progressive
necrotizing retinitis caused by VZV and HSV. The diagnosis
is clinical. ARN presents classically with peripheral confluent
lesions spreading circumferentially. Progressive outer retinal
necrosis (PORN) presents with what appears to be an outer
retinal whitening (cracked mud appearance). However
histologically, it is a full thickness retinal necrosis with minimal
or no intraocular inflammation. Vitritis is usually severe in
ARN while it characteristically is absent or is very minimal in
progressive outer retinal necrosis. The latter occurs commonly
in immunocompromised patients with low CD4 counts. The
more common presentations include necrotizing herpetic
retinopathies with characteristic well-demarcated, multifocal,
coalescing, and deep or full-thickness areas of predominantly
posterior retinal necrosis.’” In case of a diagnostic dilemma,
PCR testing of IO sample can be helpful.

Treatment requires aggressive systemic acyclovir or
valacyclovir with additional intravitreal antivirals in macula
threatening lesions [Table 1]. Oral valacyclovir, at the
recommended dose, has been shown to achieve about 50%—65%
bioavailability similar to intravenous acyclovir.’® Higher doses
to increase the bioavailability is fraught with the risk of systemic
side-effects and hence avoided. Low dose systemic steroids with
caution can help resolve vitritis and reduce the destruction of the
retina due to inflammation . Antivirals may need to be continued
for 3 to 6 months or perhaps indefinitely with monitoring of
side effects. Prophylactic laser barrage and/or vitrectomy as
options to reduce the chances of RD have not been conclusively
proven to be favorable.® In comparison to those due to CMVR,
the incidence of RD post-ARN is incredibly high. PORN, which
often has bad outcomes, may do better with combined systemic
treatment with intravitreal foscarnet therapy.

End-stage of severe cases of CMVR, ARN and PORN can
result in optic atrophy leading to permanent visual loss.

Ocular toxoplasmosis (OT)?"%I

In HIV, ocular toxoplasmosis, is usually of the acquired variety,
and reactivation is more a rule rather than an exception. In a
study from India, ocular toxoplasmosis was the second most
common Ol seen in 2.8% patients."! Atypical toxoplasmosis
in HIV infected individuals can present as focal, multifocal,
or diffuse necrotizing retinitis type [Fig. 4a] with indistinct
borders with or without hemorrhages. They can also present
with active retinochoroiditis adjacent to a retinochoroidal scar
[Fig. 4b]. Adjacent retinal vasculitis (Kyrieleis” arteriolitis) with
varying amounts of vitreal inflammation (mild to extensive)
occurring in the context of low CD4+ T-cell counts is more in

favor of toxoplasmic infection. Toxoplasmic chorioretinitis
can mimic CMVR and other ocular Ols such as syphilis and
may follow a fulminant course. In most cases, early diagnosis
and treatment gives satisfactory results. Diagnosis is clinical
but atypical cases are confirmed based on raised serum
IgM and IgG titers. Serology alone is of limited value since
even normal persons demonstrate serologic evidence of
toxoplasma infection. In a study from India, Meisheri ef al.
found the overall seroprevalence of toxoplasmosis to be 67.4%
in HIV/AIDS patients.’ In atypical presentations, intraocular
specimen evaluation may be valuable.”I High titers of specific
anti-toxoplasma IgG antibodies have a very high positive
predictive value. However, PCR method seems more efficient
inimmunocompromised individuals with atypical retinitis.[*
Antibody determination is advocated to complement PCR
in the diagnosis of toxoplasmosis. Goldmann-Witmer
coefficient is less sensitive than PCR in patients with advanced
immunosuppression.5061

The most accepted treatment regime includes a
combination of pyrimethamine and sulfadiazine with/
without clindamycin [Table 1]. Azithromycin is an alternative
drug. Oral corticosteroids (only given with antiprotozoal
drugs), help resolve inflammation but need to be used with
caution due to obvious systemic risks of further depression
of host immunity outweighing the benefits.’!] Intravitreal
clindamycin is helpful as an adjunct to systemic therapy,
with promising results, especially in aggressive OT.!%
Maintenance therapy with cotrimoxazole (also indicated for
pneumocystis prophylaxis) and folinic acid is mandatory
if the CD4+ T cell count remains less than 100 cells/mma3.
It helps reduce the risk of ocular recurrence or concurrent
cerebral toxoplasmosis.F!

Ocular Tuberculosis

Tuberculosis (TB) remains endemic throughout Latin America,
Asia, and India. In studies from India,®® OTB was seen in
3.8% of patients with HIV in the pre-HAART era, presenting
as choroidal tubercles [Fig. 5a], sub-retinal abscess [Fig. 5b],
conjunctival tuberculosis, and panophthalmitis.® Ocular TB
may be seen as part of disseminated systemic disease and may
be a clue to diagnose a miliary disease. Usually, they are found
as asymptomatic choroidal tubercles during routine ophthalmic
examination. They can occur in all ranges of CD4 counts and
the ocular course does not always coincide with the systemic
disease.[% Systemic antitubercular therapy (ATT) is the
treatment of choice along with HAART [Table 1]. Paradoxical
worsening of tubercular infection following the initiation of

Table 2: Recommendation on timing of ART in HIV-TB
Coinfection (WHO-Guidelines)™

Adults

TB treatment to be initiated first, followed by ART as
soon as possible within the first 8 weeks (anytime
between 2 weeks to 2 months) of ATT. CD4 counts
<50 cells/pL-(HIV- TB patients with profound
immunosuppression)- ART within the first two weeks
of initiating TB treatment due to a higher risk of death.
ART should be started in any child with active TB
disease as soon as possible and within 8 weeks
following the initiation of ATT, regardless of the CD4
cell count and clinical stage

Children

ART=Anti-retroviral treatment, HIV=Human immunodeficiency virus,
TB=Tuberculosis WHO=World Health Organistion, AT T=Anti-tuberculosis therapy
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HAART due to the improvement of the host’s immune response
to mycobacterial antigens is common and can have devastating
complications.®™ With the widespread availability of HAART,
IRIS is to be watched for in any patient undergoing treatment
for HIV and tuberculosis.>*65]

HIV-positive patients maybe 10 times at greater risk of
multidrug-resistant (MDR) TB than HIV-negative patients.!*’!
Management of MDR-TB is more complex among patients with
HIV infection. The higher pill burden, drug interactions, IRIS,
and other concurrent HIV-associated opportunistic diseases all
pose unique challenges in their care.[! Rifampicin resistance
is noted more frequently in TB patients with HIV, than in
non-HIV patients. Xpert® MTB/RIF (Xpert) an automated
DNA-based diagnostic test detects the M. tuberculosis rpoB
gene. Xpert also detects mutations in rpoB that may cause
rifampicin resistance.®®®! For ART initiation in HIV-infected
patients with tuberculosis, specific guidelines have been framed
for balancing the risks due to infection, inflammation, and
systemic diseasel”™ [Table 2].

Ocular syphilis™™

It has seen a resurgence, especially in HIV co-infection who
have the same susceptible high-risk population as sex workers
and men who have sex with men (MSM).”? It can mimic any
uveitic entity and hence called “the great imitator”. Clinical
features include anterior uveitis, significant vitritis, diffuse
retinitis [Fig. 6], placoid chorioretinitis, panuveitis, and optic
neuropathy. Due to its diverse and protean manifestations, a
high index of suspicion is needed to diagnose the condition.
It is diagnosed based on suspicious clinical features, a
positive serology and after exclusion of other known ocular
opportunistic infections. Diagnostic tests mainly depend on
serum nontreponemal (VDRL, RPR) and treponemal tests
(FTA-ABS, TPHA). Due to varying sensitivity and specificity,
PCR of ocular fluids for diagnosis of ocular syphilis has limited
utility.”¥ Although not routinely performed, patients with
ocular syphilis and HIV are recommended to have a lumbar
puncture (LP) due to a high risk of CNS involvement. LP in
ocular syphilis is usually advised in patients with suspected
neurological involvement, relapses, or in infants with congenital
syphilis. CSF antibody testing (CSF-VDRL/TPHA) is diagnostic
of neurosyphilis./”!

Syphilitic uveitis can occur with any CD4 counts and in any
stage of syphilis (primary, secondary, or latent), although it is
more commonly seen in secondary syphilis. HAART does not
prevent the occurrence of ocular syphilis but can help early
resolution along with definitive anti-syphilitic treatment.
Penicillin (benzathine penicillin, procaine penicillin) is the
treatment of choice [Table 1]. In penicillin allergy, ceftriaxone
or doxycycline can be used as an alternative treatment.* The
Jarisch-Herxheimer reaction can be associated with ocular
syphilis presenting as worsening of ocular signs following anti
syphilitic treatment.?*?

Neuro-ophthalmic manifestations

Neuro-ophthalmic consequences of HIV infection may include
afferent or efferent visual pathways and may result from
direct HIV infection, associated Ols, or malignancies. Patients
may present with complaints of headache, blurred or loss of
vision, double vision, or difficulty in reading. In a study from
India, optic atrophy (49.45%) and disc edema (21.97%) were
the most common followed by optic neuritis (14.28%), cranial

nerve palsies (9.89%), and retrobulbar neuritis (2.19%).0""
The most common associated infections are cryptococcosis,
toxoplasmosis, CMV, syphilis, herpes, and tuberculosis./”
Clinical evaluation may reveal visual field defects, papilledema
or optic atrophy, pupillary abnormalities such as anisocoria
and light near dissociation, cranial nerve palsies, ocular
motility disorders, and retinal changes.” Cryptococcus is the
most common cause of papilledema in HIV positive patients
due to meningitis. It may present as multifocal choroiditis in
disseminated disease."” Rare instances of Zidovudine-induced
anemia, causing papilledema due to idiopathic intracranial
hypertension (IIH) has been reported.” This highlights the
multitude of presentations, which challenge the treating
clinician in making an accurate and probably lifesaving
diagnosis. Usually, neuro-ophthalmic manifestations
are seen in end-stage debilitated patients. With the early
institution of HAART, the incidence of neuro-ophthalmic
manifestations can be reduced. Uncommonly, progressive
multifocal leukoencephalopathy (PML), among the few rare
infections, seen in HIV individuals can present with ocular
manifestations. Cortical blindness without their classical
neurological manifestations as the presenting feature has
been reported.””)

Cat-scratch disease (CSD), caused by Bartonella hensela
presents as a neuro retinitis-like picture in immunocompetent
individuals. In HIV positive patients, they present differently
such as with vascular abnormalities, abnormal vascular
network formations among others.” Systemic doxycycline
for 3—4 weeks leads to complete resolution.

Ocular Lesions Related to Drug Therapy in
HIV-Infected Patients

Immune recovery uveitis®®

HAART has increased survival rate, improved quality of life, and
reduced the incidence of fatal Ols in HIV infected individuals. In
some individuals, improvement of CD4 counts with HAART may
cause immune reconstitution inflammatory syndrome (IRIS). The
most common type of ocular IRIS is immune recovery uveitis (IRU).
It is defined as any new inflammation in an eye with controlled
CMVR or other OI, not attributable to an alternative cause, following
substantial recovery of immunity. Ocular IRIS can be noted in
many ocular Ols in addition to CMVR such as ocular TB,*! and
Cryptococcus neoformans.” Ocular IRIS results in worsening of the
clinical manifestations of the OI (paradoxical reaction), or in the
appearance of new manifestations shortly after the initiation of
HAART (unmasking syndromes). In a large retrospective study
from India, ocular IRIS was seen in 17.4% of patients on HAART,™
and more than half of these patients developed IRU when there was
a minimum increase in CD4 counts of about 100 to 150 cells/mm?®.
Treatmentis mostly aimed at controlling the inflammation by topical
and/or systemic corticosteroids given that HAART is life-saving.

Drug-induced ocular lesions

Rifabutin is commonly used in the treatment of pulmonary
TB and for prophylaxis of Mycobacterium avium complex
(MAC) in patients with AIDS and low CD4+ T-cell counts. It can
present with hypopyon uveitis, 8! and rarely vitritis both as a
dose-related effect and/or as an idiosyncratic reaction. The likely
reason for uveitis is considered to be due to direct chemical drug
toxicity and/or immune complex deposition. The inflammation
usually responds to topical corticosteroids. In recurrent or
refractory cases, rifabutin may have to be withdrawn.
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Cidofovir, used in the treatment of CMVR, has been
associated with side effects both with intravitreal and
parenteral administration. Granulomatous anterior uveitis is
reported more commonly with the intravenous route and less
after intravitreal administration.®#? Ocular hypotony is seen
in up to 22%.1%2 Co-administration of probenecid, a competitive
inhibitor of organic anion transport in epithelial barriers, is
shown to reduce the chances of anterior uveitis due to cidofovir
by almost 50%. The frequency of uveitis and nephritis with this
drug has reduced its popularity considerably.

Nevirapine-associated Steven Johnson Syndrome (SJS) has
also been reported.®!

Retinal toxicity and optic neuropathy

Retinal toxicity has been reported with didanosine,®* which has
been discontinued from HAART regimens in most countries.
Ritonavir and Efavirenz-associated maculopathy have also
been reported.[¥%! Optic neuropathy has been reported
with ethambutol, linezolid, and the relatively novel drug
combination of elvitegravir/cobicistat.® All these adverse
effects are rare, and hence are not a blanket contraindication
to use of these drugs, but might limit therapy in cases where
ocular complications occur.

Ocular Lesions — Not Directly Attributable
to HIV

Occurrence of immune mediated uveitic entities in an
immunodeficient state is uncommon. Few cases of Vogt
Koyanagi Harada (VKH),®”! and posterior scleritis®®! in HIV
patients have been reported. A possible associated immune
reconstitution is considered although not proven. Balancing
immunomodulatory treatment with CD4+ T- cell counts
and viral load (VL) of the patient is a challenge. Monitored
use of IMTs like methotrexate, azathioprine, and even TNFa
inhibitors have reported in HIV patients with inflammatory
bowel disease, psoriasis, and arthritis with no major adverse
events.®! However, there are no standard recommendations
as yet, but most authors do not encourage IMTs in patients
with CD4+ cell counts <200 cells/uL and/or VL >60,000 copies/
uL, due to associated risks, especially in endemic countries. !

Ocular Manifestations in Children with HIV*1

HIV-related ocular lesions in children are different when
compared to those seen in adults.

In a study from India, pediatric HIV was noted in 5.5%
(12/218 patients).’s CMVR was the commonest ocular OI
even in children, reported in 1/3™ of patients in the pre-
HAART era. With HAART, other ocular manifestations like
keratoconjunctivitis sicca (KCS), dry eye, and ocular surface
disorders like vernal keratoconjunctivitis (VKC) seem to be on
the rise. Esposito et al. noted ocular involvement in the form
of CMVR and ocular toxoplasmosis in 7.7% children prior to
HAART but none with the advent of HAART.’” CMVR in
children is usually more aggressive, bilateral, has a predilection
for the macula, and occurs only with much lower CD4 counts
when compared to adults.* Since children may not complain
even with advanced vision loss, frequent ophthalmic screening
is a must for early detection and initiation of treatment.

Keratoconjunctivitis sicca (KCS) is noted more frequently in
both adults and children with HIV. Decreased tear production
occurs in up to 20%-25% of patients with HIV infection, but tear

deficiency could not be correlated with CD4+ T-lymphocyte
counts. The possible etiopathogenesis include lymphocytic
infiltration, cytokine and chemokine response to viral particles
destroying the lacrimal gland.!?*

In vernal keratoconjunctivitis (VKC), seen more frequently
in children with HIV, increased expression of Th2 cells and
its cytokines have been described in the conjunctiva. An
improvement in CD4+ T-cell count may improve the ocular
allergy, which is otherwise refractory to the regular treatment.
Shwetha et al. reported a case of VKC in a child with HIV/AIDS
who worsened when CD4 counts were low, butimproved with
rise in CD4 counts due to a change in the HAART regime.
The authors suggest that a possible Th1-Th2 shift occurs as a
part of immune response in progressive HIV patients with a
decreasing CD4 count."

Ophthalmic Surgery in Patients with HIV/AIDS

Universal precautions refer to a concept of blood-borne disease
control. Protective barriers such as gloves, gowns, masks, and
protective eyewear are recommended. Double gloving has been
found to reduce the risk of percutaneous perforations, thus
aiming to prevent prick injuries to health care workers (HCW)
at workplace while handling sharps and surgical instruments.*!

Early cataracts have been noted along with other evidence
of early senescence occurring in patients with chronic HIV
infection on HAART.® Cataract surgery is safe when ocular
inflammation is under control and the systemic condition is
optimized preoperatively. Perioperative systemic steroid cover
in previously inflamed eyes needs to be used with caution.In
orbital and squint surgeries in HIV infected individuals, the
risk of transmission is high due to associated blood loss, and
hence extreme caution is advised.

Systemic Therapy - Highly Active
Anti-Retroviral Therapy

NACO provides free HAART to all affected by HIV in India.?®
HAART ensures improved life expectancy and better quality
of life in the afflicted.”® With HAART, HIV patients can now
lead a near-normal life, more like chronic diseases such as
diabetes mellitus or hypertension. A gist of various classes
of anti-retroviral drugs and their mechanism of actions are
mentioned in Table 3.

Conclusion

Identification and early appropriate management of
ocular lesions in HIV are of prime importance. Although
HAART-associated immune reconstitution has led to a
significant decrease in ocular Ols, they are still the most common
cause of visual morbidity. In the HAART era, ocular Ols present
differently, and newer manifestations including drug-associated
lesions are noted. While infectious anterior segment lesions
continue to occur, dry eye syndrome, VKC, and newer OSSN
are seen in significant proportions. Similarly, while CMVR s still
the most common ocular opportunistic infection, toxoplasma,
and especially syphilis are on the rise while MDR-TB is the
new scourge. With immune recovery, IRIS, and hence IRU
causes vision-threatening ocular inflammation. Cautious use
of anti-inflammatory therapy such as steroids helps prevent
ocular complications due to IRU, which are similar to those
found in immunocompetent uveitic eyes. Drug-related side
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Table 3: Highly active anti-retroviral drugs and treatment schedule as per NACO guidelines®®

Nucleoside reverse Non-nucleoside reverse Fusion Protease inhibitors (Pl)  Integrase Inhibitors
transcriptase inhibitors (NRTI)  transcriptase inhibitors (NNRTI) inhibitors (INI) (new)
(F1)

Zidovudine (AZT/ZDV)* Nevirapine* (NVP) Enfuviritide Saquinavir* (SQV) Elvitegravir
Stavudine (d4T)* Efavirenz*(EFV) (T-20) Ritonavir* (RTV) Raltegravir CCR5
Lamivudine (3TC)* Delavirdine (DLV) Nelfinavir (NFV) Entry Inhibitor (new)
Didanosine (ddl)* Amprenavir (APV)

Zalcitabine (ddC)* Indinavir* (INV)

Abacavir (ABC)* Lopinavir/Ritonavir (LPV)*

Emtricitabine (FTC) Fosamprenavir (FPV)

(NtRTI) Tenofovir (TDF)* Atazanavir (ATV)*

Tipranavir (TPV)

Current National program - Fixed drug combinations

(i) Stavudine (30 mg) + lamivudine (150 mg)

(i) Zidovudine (300 mg) + lamivudine (150 mg)

(iii) Stavudine (30 mg) + lamivudine (150 mg) + nevirapine (200 mg)

(iv) Zidovudine (300 mg) + lamivudine (150 mg) + nevirapine (200 mg)

(v) Efavirenz (600 mg)

(vi) Nevirapine (200 mg)

First choice: AZT + 3TC + NVP (for patients with Hb >8 g/dL)*

Second choice: d4T + 3TC + NVP

*Available in India. fSubstitute NVP with EFV, for patients with TB or toxicity to NVP
effects both due to HAART and those used in the management 7. Goldberg DE, Smithen LM, Angelilli A, Freeman WR. HIV-associated

of individual entities also have ocular manifestations. With
advances in imaging and molecular diagnostics like PCR,
there has been an increasing trend in the use of intraocular
fluid testing with good yield. These test results need to be
interpreted with caution in correlation to clinical findings. Since
patients with HIV have a better life expectancy with HAART,
the role of an ophthalmologist is pivotal. It does not end with
just diagnosing and managing these patients, but to minimize
long term complications, prevent irreversible visual loss, thus
improving the quality of life in such patients. This review tries to
encompass the varied ocular involvement in HIV in the HAART
era with an up-to-date management strategy.
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