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ABSTRACT: To describe the various types of ocular posterior segment and neuro-ophthalmic manifestation associated with
Human Immuno-deficiency virus (HIV) infection. And also describe the management or preventive measures associated with it. In
all cases of ocular disease due to HIV, there is only one reason i.e. immune system.

A Descriptive study was done to review the articles available on PubMed, Google Scholar, Medline, Publon, Orcid, Healthstar,
Science Open, Cochrane Library, Paperity and others related to the ocular complications associated with HIV infections. Peer-
reviewed articles/ studies were referred to ascertain the available screening tests, preventive measures, hygiene, neuro-ophthalmic
manifestation and management options for HIV patients. Some authors suggest that ocular posterior segment & neuro-ophthalmic
manifestation due to HIV infection is not recovered, but few authors suggest that it can be recovered with the help of highly active
antiretroviral therapy (HAART) in combination with some preventive measures and hygiene.

The Eye-care professional’s responsibility is to spread awareness about the complications related to the eye and their management
or preventive measures. Ocular complications are very diverse and relatively frequent in the case of HIV infection. Commonly it is
associated with a concurrent diagnosis of depression, anxiety, panic, attack and psychiatric disorders, etc. There are various
management or preventive measures like regular eye examinations, follow-up of the HIV patients, following the preventive
measures strategies, taking therapy properly, preventing to spread of the infection, etc.

KEYWORDS: CMVR, HIV, Neuro-ophthalmic manifestation, Posterior segment, Visual impairment.

INTRODUCTION

AIDS, or acquired immune deficiency syndrome, was initially identified in the US in 1981. Human immunodeficiency virus (HIV)
was discovered in 1983, and by 1984 it had been conclusively proven to be the cause [1, 2]. The problem posed by HIV-AIDS is
significant [3, 4]. All body organs are affected by the disease AIDS, which has a wide range of clinical symptoms. [5] HIV-AIDS
also affects the eyes. In underdeveloped nations, 5-25% of all HIV-positive people may become blind at some point during their
illness. [6] Patients with AIDS should be cautiously watched for symptoms of opportunistic ocular disease, which may initially be
asymptomatic. Seventy percent of HIV-AIDS patients [7] have eye problems.

Numerous microorganisms, including viruses, bacteria, and fungus, which can cause eye disorders, can infect HIV-infected
individuals. [8] Opportunistic infections arise as a result of a decline in the person's immune function, which can be assessed using
CD4 cell counts. [9]

Pre-highly active antiretroviral treatment (HAART) period descriptions of ocular involvement were widespread, and many of them
were categorized as AIDS-defining conditions. With the introduction of HAART, ocular lesions brought on by opportunistic
infections (OI) are decreasing. Due to emerging symptoms including those caused by systemic medications, the pattern of
occurrence of ocular lesions in people with HIV has changed as a result. [10-12]
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Fig 1: Etiology of HIV infection [13]
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Fig 2: HIV Mechanism of Infection (Courtesy from web page)

A. POSTERIOR SEGMENT MANIFESTATIONS

1. Cytomegalovirus Retinitis (CMVR)

Even in the era of HAART, CMV retinitis (CMVR) continues to be the most frequent HIV/AIDS infection despite a marked drop
in incidence. [14-16] Prior to HAART, it was responsible for 15% to 40% of ocular lesions in HIV. [15],[17] It was discovered to
be the most frequently observed in 24.8 percent of 1000 patients from India in a large study. [17] Low CD4 levels are the main risk
factor for CMVR in AIDS. Even with moderate CD4 numbers, there have only been a few instances of CMVR; nevertheless, CMVR
is not prevalent if CD4 counts are greater than 100 cellsyfmma3. Specific interleukin 10 receptor (IL 10R1) haplotypes and chemokine
receptor 5 haplotypes are examples of genetic risk factors (CCR5). [18-20]

The mainstay of treatment is to restore the patient's immunological status using HAART, which should always be utilised because
it lowers the risk of vision loss, retinal detachment, involvement of the second eye, and mortality. [20-25]

The traditional suggested regimen [Table 1] provides for 2-3 weeks of intravenous ganciclovir induction therapy, followed by a
maintenance dosage. Since oral Valganciclovir, a prodrug with strong oral bioavailability, is equally efficacious, it has replaced
hospitalisation and the hazards associated with indwelling catheters as the preferred first line of treatment.

Primary vitrectomy with higher viscosity silicone oil tamponade is the preferred course of treatment (5000 cs). [22],[26-27] One of
the key reasons why silicone oil is typically preferred over gas tamponade in most situations is the inability to seal the numerous
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posteriorly situated holes. IRU can occasionally lead to proliferative vitreoretinopathy (PVR), which has excessive inflammation
and greater chances of recurrent RD, despite the clear benefits of immunological recovery. [27]

2. Acute retinal necrosis (ARN) and progressive outer retinal necrosis (PORN)

Both VZV and HSV are responsible for this severe, sight-threatening, rapidly progressing necrotizing retinitis. The clinical diagnosis
is made. ARN typically manifests as circumferentially spreading peripheral confluent lesions. [28] When progressive outer retinal
necrosis (PORN) first manifests, the outer retina appears to be whitening (cracked mud appearance). [29]

While it typically either doesn't exist or is only very minimally present in progressive outer retinal necrosis, vitritis is typically
severe in ARN. The latter frequently happens in patients with immunosuppressed states and low CD4 levels. Necrotizing herpetic
retinopathies with recognisable well-defined, multifocal, consolidating, deep or full thickness regions of primarily posterior retinal
necrosis are among the most frequent appearances. [30]

Macula-threatening lesions necessitate vigorous systemic acyclovir or valacyclovir therapy along with additional intravitreal
antivirals.

It has been demonstrated that oral valacyclovir achieves a bioavailability of between 50% and 65% at the prescribed dose, which is
comparable to intravenous acyclovir.

[28] Higher doses to boost bioavailability should be avoided since they carry a risk of systemic adverse effects. Systemic steroids
at low doses should be used with caution to treat vitritis and prevent retinal detachment from inflammation.

3. Ocular toxoplasmosis (OT)

Ocular toxoplasmosis in people with HIV is typically of the acquired variety, and reactivation occurs more frequently than not. [31-
32] According to an Indian study, 2.8 percent of patients had ocular toxoplasmosis, the second most frequent ocular infection. [17]
HIV-positive people who have atypical toxoplasmosis may experience localised, multifocal, or diffuse necrotizing retinitis with ill-
defined borders and haemorrhages or without them. Additionally, they might exhibit active retinochoroiditis close to a retino-
choroidal scar.

It is more likely that a toxoplasmic infection caused the nearby retinal vasculitis (Kyrieleis' arteriolitis) and varied degrees of vitreal
inflammation (mild to extensive) in the presence of low CD4+ T cell numbers. Toxoplasmic chorioretinitis has the potential to
become fulminant and can mimic CMVR as well as other ocular Ols including syphilis. In most cases, early diagnosis and treatment
gives satisfactory results.

The most commonly used treatment plan combines clindamycin with/without pyrimethamine and sulfadiazine. Another medication
is azithromycin. Oral corticosteroids, which should only be taken in conjunction with antiprotozoal medications, can reduce
inflammation, but their usage should be cautious due to the clear systemic hazards of further lowering host immunity, which exceed
their advantages. [33] In addition to systemic therapy, intravitreal clindamycin is beneficial and shows promise, particularly in
aggressive OT. [34-36]

4. Ocular Tuberculosis

In India, Asia, and Latin America, tuberculosis (TB) is still endemic. According to studies from India,[37] OTB, which manifests
as choroidal trabeculae, sub retinal abscess, conjunctival tuberculosis, and panophthalmitis, was observed in 3.8% of HIV patients
in the pre-HAART era. [38]

Ocular TB could be a sign of a miliary disease or be considered a component of a widespread systemic illness. Typically, they are
discovered during a regular ocular examination as asymptomatic choroidal tubercles. The ocular course does not usually match the
course of the systemic disease, and they can happen in all CD4 count levels. [17],[37]

Along with HAART, systemic antitubercular therapy (ATT) is the preferred course of treatment. [39-40] MDR TB is potentially 10
times more common in HIV positive patients than HIV negative people. [41] Patients with HIV infection require more sophisticated
management of MDR TB. [42-44]

5. Ocular syphilis
It has experienced a revival, particularly in cases of HIV co-infection among people at high risk for it, such as sex workers and men
who have sex with males (MSM). [45-46] It is known as "the great imitator" since it can imitate any uveitic organism. Anterior
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uveitis, severe vitritis, diffuse retinitis, placoid chorioretinitis, panuveitis, and optic neuropathy are examples of clinical
characteristics.

A strong index of suspicion is required to identify the illness because of its numerous and unpredictable presentations. After ruling
out other known ocular opportunistic infections, the diagnosis is made based on the presence of suspicious clinical symptoms and a
positive serology. Treponemal and serum non-treponemal (VDRL, RPR) tests are the mainstays of diagnostic procedures (FTA
ABS, TPHA). [47] Due to varying sensitivity and specificity, PCR of ocular fluids for diagnosis of ocular syphilis has limited
utility.[47-48] In penicillin allergy, ceftriaxone or doxycycline can be used as an alternative treatment.[31]

B. NEURO-OPHTHALMIC MANIFESTATIONS

Only 6% of AIDS patients experience neuro-ophthalmologic abnormalities, which typically indicate infection or cancer of the brain
or meninges. Perineuritis, papilledema, papillitis, retrobulbar neuritis, and optic atrophy are examples of clinically evident anomalies
of the optic nerve in an AIDS patient. [49]

Patients may complain of headaches, double vision, hazy or lost eyesight, or difficulties reading. According to an Indian study, disc
edoema (21.97%) and optic neuritis (14.28%) were the most prevalent conditions, followed by cranial nerve palsies (9.89%) and
retrobulbar neuritis (49.45%). (2.19 percent ). [17]

Cryptococcosis, toxoplasmosis, CMV, syphilis, herpes, and tuberculosis are the most typical concomitant illnesses. [50] Clinical
evaluation may indicate retinal alterations, cranial nerve palsies, papilledema or optic atrophy, pupillary abnormalities such as
anisocoria and light near dissociation, and visual field defects. [50] The most frequent cause of papilledema in HIV -positive people
is meningitis, which is caused by Cryptococcus. Disseminated illness may manifest as multifocal choroiditis. [50] There have been
a few isolated reports of zidovudine-induced anaemia leading to papilledema from idiopathic intracranial hypertension (I11H). [51-
52]

In immunocompetent people, cat scratch disease (CSD), which is brought on by Bartonella hensela, manifests as a neural retinitis-
like symptom. Patients who are HIV positive display different symptoms, such as vascular abnormalities and aberrant vascular
network formations, among others. [53] Systemic doxycycline for 3—4 weeks leads to complete resolution.

1. Retinal toxicity and optic neuropathy

Didanosine, which has been discontinued from HAART regimens in the majority of nations, has been linked to reports of retinal
toxicity[54]. There have also been reports of maculopathy linked to ritonavir and efavirenz. [55-56] Ethambutol, linezolid, and the
relatively new medication combination of elvitegravir/cobicistat have all been linked to reports of optic neuropathy. [57]

2. Choroiditis

2.1 Pneumocystis

P. carinii can cause conjunctivitis, orbital masses, optic neuropathy, and choroiditis in the eyes. [58] It is typically observed as
bilateral and multifocal, well-defined yellow choroidal lesions in the posterior pole that are not connected to vitritis, iritis, or
vasculitis. [59] Induction and subsequent maintenance therapy with systemic pentamidine, trimethoprim and sulfamethoxazole, or
dapsone are effective in treating ocular lesions in the majority of cases.

2.2 Cryptococcus

The most frequent cause of AlIDS-related neuro-ophthalmolgic lesions is cryptococcus meningitis. In addition to being linked with
eyelid nodules, conjunctival masses, granulomatous iritis, iris masses, vitritis, necrotizing retinitis, endophthalmitis, and optic
neuritis, cryptococcal choroiditis can also be multifocal, solitary, or confluent. [60] Even in the era of HAART, 200 mg/day of
fluconazole maintenance medication is currently advised for all patients.

3. Meningitis

HIV-associated meningitis can develop as a result of viral infections, but it can also manifest as papilledema, neuritis, or direct
involvement of the optic nerve with neuropathy or increased intracranial pressure. [61-65] Cryptococcus and tuberculosis were
shown to be the causes of infectious meningitis in sub-Saharan Africa in 19-68% and 1-36% of cases, respectively. [66] Initial
diagnoses of bacterial meningitis were made in 1.6 percent of cases, but subsequent molecular and microbiological analyses
indicated tuberculosis in 2.5 percent of cases, neurosyphilis in 2.6 percent, toxoplasma in less than 1 percent, and viral aetiology in
a small number of other cases.
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In people with HIV, Cryptococcus is the most frequent cause of meningitis, and it can cause optic neuropathy either directly or
indirectly. [65],[67-69] Up to 75% of patients with cryptococcal meningitis have intracranial hypertension, which can subsequently
result in optic disc oedema.

Due to the fact that both the infection and the intracranial pressure need to be treated, the initial course of treatment frequently
entails antifungal therapy coupled with pressure-lowering techniques utilising transient lumbar drains or shunts.

Common ophthalmic symptoms were nystagmus or impaired smooth pursuit in 26% and 22% of patients, respectively, as well as
optic disc edoema in almost 30% of cases and cranial nerve palsy in 17% of patients. Both pain during eye movement and acute
vision loss only occasionally happened. [70-71]

4. Retinal Microangiopathy and Neuroretinal Disorder

For individuals with a differential diagnosis of visual loss due to optic nerve or retinal involvement, neuro-ophthalmic examination
is often advised. Patients at risk for infectious diseases that damage the retina and choroid include those that are less prevalent, such
as cryptococcosis, tuberculosis, pneumocystis, and syphilis, as well as cytomegalovirus (CMV), herpesvirus, and toxoplasmosis.
[72]

These infectious choroiditis/retinitis patients frequently have spectacular physical findings and are evaluated by retinal and uveitis
experts rather than being referred for neuro-ophthalmic research. HIV infection, however, also causes microvascular abnormalities
that damage the retina, optic disc, and cornea, as well as a neuroretinal condition where the layer of retinal nerve fibres is thinned.
[73-78]

Indirect HIV infection of the neuroretinal tissue, chronic immunological activation, microvascular ischemia, accelerated ageing
brought on by HIV infection, and chronic immune activation are all possible secondary causes of neuroretinal disease. [79-80] The
neuroretinal condition is more likely to develop in HIV individuals who have more severe or advanced disease.

Lower CD4 + T cell numbers also have some association. These patients' eyesight loss will be minimal to moderate, and their
contrast sensitivity will be diminished. [81] The multifocal electroretinogram (mERG) and the pattern electroretinogram (pERG)
both show abnormalities. [82]

5. Eye Movement Abnormality

With HIV, abnormal eye movements are known to happen. [83-85] The most frequent abnormalities found to happen even in persons
without additional clinical signs of HIV infection are abnormal smooth pursuits and saccades. [86]

HIV infection has also been linked to cranial nerve palsies, though the prevalence varies depending on the community.

[83] The sixth and third cranial nerves have the highest frequency of palsies. The third nerve and sixth nerve were damaged alone
or in combination, and the patients frequently reported headache, diplopia, and impaired vision. [87]

6. Pupil Involvement

Lesions infiltrating the brainstem may be the source of pupillary abnormalities in HIV infection. Anisocoria and light near
dissociation are examples of these. Researchers have also discovered that patients with HIV had irregular pupil cycle times, which
may indicate subclinical ocular autonomic dysfunction. [88]

Anywhere along the sympathetic chain may have lesions, which can cause Horner's syndrome. The Argyll Robertson pupil, a classic
example of neurosyphilis, is characterised by uneven, small-sized pupils and light-near dissociation. Despite the fact that dorsal
midbrain syndrome can present with light-near dissociation, this observation is extremely specific for syphilis.

HIV PREVENTION

Since proper use of condoms should entirely prevent HIV transmission as well as transmission of many other sexually transmitted
infections, condom use has been a cornerstone of HIV prevention in men. However, the efficiency of condoms has been estimated
to be about 80% against heterosexual HIV transmission and 70% against male-to-male sexual transmission [18-19]. These lower
than anticipated effectiveness estimates are likely caused by over-reporting of condom use; however incorrect use and condom
failure also have an impact. [20] While syringe exchange programmes have not completely stopped HIV transmission in drug users,
supplying clean injection equipment can significantly lower HIV transmission in injectable drug users [21]. To supplement these
fundamental preventative techniques, more tools are required.

1. Prevention of mother-to-child transmission.
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Fig 3: HIV Prevention

Table 1: Recommended treatment guidelines for major opportunistic infections
Opportunistic | Recommended treatment regime Alternate regime
infection

Adverse effects/Remarks

CMVR [24]

Induction Intravenous Ganciclovir:
5 mg/kg twice daily for 14-21 days;
Or Oral Valganciclovir — 900 mg
twice daily Maintenance IV
Ganciclovir — 5 mg/kg/day to
continue or Oral Valganciclovir —
900 mg once daily to continue
Intravitreal Ganciclovir Induction -
2 mg/0.1 mL - twice weekly
Maintenance - 2 mg/0.1 mL weekly

Induction Foscarnet (1V): -90
mg/kg twice daily for 14 days
Cidofovir (IV): -5 mg/kg weekly
for 3 weeks Maintenance Focarnet -
120 mg/kg/day; Cidofovir - 5
mg/kg every 2 weeks Intravitreal
Induction Foscarnet: 1.2-2.4 mg 1-
2 times weekly Cidofovir: 20 pg 1-
8 times as needed to halt retinitis
Maintenance Foscarnet - 1.2 mg
Weekly OR Cidofovir 20 pg every
5-6 weeks

Ganciclovir/ValganciclovirMy
elosuppression

Forcarnet- Nephrotoxicity
Electrolyte disturbance Nausea
and vomiting
Cidofovir-nephrotoxicity
(Probenecid coadministration
for prevention) Intravitreal
cidofovir- anterior uveitis and
hypotony CMV mutations in
UL54 or UL97 genes cause
ganciclovir resistance

ARN/PORN
[24], [28]

Induction Intravenous Acyclovir: -500 mg
8th hourly for 2 to 3 weeks; Maintenance
Oral Acyclovir- 800 mg 5 times daily (15
mg/kg in three divided doses) for 6 weeks

Nephrotoxicity
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to 3 months. OR Oral Valacyclovir: 1 gram
three times daily

Ocular
toxoplasmosis
[33]

1) Pyrimethamine- 200 mg on the first day,
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

Atovaquone, Azithromycin

Myelosuppression
Leucopenia,
Pseudomembranous colitis

Ocular TB [37-
38]

New: (never had treatment or less than 1
month of ATT) - New* - 2H7 R7 Z7 E7 . +
4H7 R7 E7 Previously Treated: (one month
or more of ATT) - 2 H7 R7 Z7 E7 S7 +1 H7
R7 Z7 E7 +5 H7 R7 E7

MDR TB:
Aminoglycosides
(Kanamycin,  Amikacin),

Fluoroquinolones
(Ofloxacin, Levofloxacin),
Linezolid, Bedaquiline

Hepatotoxicity Peripheral
neuropathy Optic neuropathy

Ocular Syphilis
[31]

Aqueous crystalline penicillin G: 18-24
million units/day, administered as 3-4
million units IV every 4 hours or continuous
infusion for 10-14 days

Procaine penicillin G: 2.4
million units IM/day PLUS
probenecid 500 mg orally
four times a day, both for

Jarisch-Herxheimer reaction in
ocular syphilis with worsening
of signs with treatment

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

[CMVR=Cytomegalovirus retinitis, CMV=Cytomegalovirus, ARN=Acute retinal necrosis, PORN=Progressive outer retinal
necrosis, 1V=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 ]

MANAGEMENT/TREATMENT OF OCULAR COMPLICATIONS

The management of ocular AIDS complications is challenging. Since the majority of ocular opportunistic infections cannot be
completely eliminated, lifelong suppressive medication is required for their care. Patients who have had their endogenous immunity
restored as a result of HARRT are an exception. [22]

Depending on the patient's immunological status and the site of the active retinitis, CMV retinitis is treated on an individual basis.
The FDA has authorized 7 medications to treat CMV retinitis. Oral and injectable treatments for the system include ganciclovir
sodium, foscarnet sodium, and cidofovir (ganciclovir and valganciclovir). [22-23]

Systemic Therapy - Highly Active Anti-Retroviral Therapy (HAART)

In India, NACO offers free HAART to everyone living with HIV. HAART guarantees that those who are ill will live longer and
have higher quality of life. [33] With HAART, HIV patients can now live a life that is more similar to that of people with chronic
conditions like diabetes or high blood pressure. Table 2 summarizes major anti-retroviral medication types and their mechanisms of
action.
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Table 2: Highly active anti-retroviral drugs and treatment schedule as per NACO guidelines [33]

NRTI NNRTI FI Pl INI (new)
Zidovudine (AZT/ZDV)* Nevirapine* (NVP) | Enfuviritide (T-20) | Saquinavir* (SQV) Elvitegravir
Stavudine (d4T)* Efavirenz*(EFV) Ritonavir* (RTV) Raltegravir CCR5
Lamivudine (3TC)* Delavirdine (DLV) Nelfinavir* (NFV) Entry Inhibitor (new)
Didanosine (ddI)* Amprenavir (APV)
Zalcitabine (ddC)* Indinavir* (INV)
Abacavir (ABC)* Lopinavir/Ritonavir (LPV)*
Emtricitabine (FTC) Fosamprenavir (FPV)
(NtRTI) Tenofovir (TDF)* Atazanavir (ATV)*
Current National program - Fixed drug combinations Tipranavir (TPV)
(i) Stavudine (30 mg) + lamivudine (150 mg)
(ii) 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

[NRTI: Nucleoside reverse transcriptase inhibitors, NNRTI: Non-nucleoside reverse transcriptase inhibitors, Fl: Fusion inhibitors,
PI: Protease inhibitors, INI: Integrase Inhibitors, *Available in India. Substitute NVP with EFV, for patients with TB or toxicity
to NVP]

CONCLUSION

Ocular manifestations associated with HIV infection range greatly in kind and are very common. One of the essential treatments for
HIV-positive people is routine follow up for ocular examination. Its main goal is to stop the progression of visual loss. Additionally,
it permits indirect monitoring of the effectiveness of therapy, any relevant development of resistance, and patient compliance as
well as long-term compensation of the immunological status of HIV-positive patients.

Ocular problems may be the first clinical sign of HIV infection in some people, indicating HIV positivity. The prevalence of sight-
threatening CMV retinitis, which, despite aggressive treatment, remains the most common cause of blindness in HIV positive
people, has significantly decreased as a result of the prevention of opportunistic infections and the development of highly efficient
ART.

REFERENCES

1. Gottlieb MS, Schroff R, Schanker HM, et al. Pneumocystis carinii pneumonia and mucosal candidiasis in previously
healthy homosexual men: Evidence of a new acquired cellular immunodeficiency. N. Engl J Med. 1981;305:1425-31.

2. Masur H,Michelis MA, Green JB, et al. An outbreak of community acquired Pneumocystis carinii pneumonia: Initial
manifestation of cellular immune dysfunction. N Engl J Med. 1981;305:1431-8.

3. Barre-Sinoussi F, Chermann JC. The etiologic agent of AIDS. Mt. Sinai J Med. 1986;53:598-608.

4. Safai B, Sarnagadharan MG, Groopman JE, Arnett K, et al. Sero epidemiological studies of human T-lymphotropic
retrovirus type Il in acquired immunodeficiency syndrome. Lancet. 1984;1:1438-40.

5. Assefa Y, Yohanness AG, Melese A. Ocular manifestations of HIV/AIDS patients in Gondar University Hospital,
northwest Ethiopia. Ethiop J Health Dev. 2006;20 (3):166-169.

6. Krestelyn PG, Cunningham ET Jr. HIV/AIDS and blindness. Bull World Health Organ. 2001;79 (3):208-213.

7. Chiou SH, Liu CY, Hsu WM, et al. Ophthalmic patients with acquired immunodeficiency syndrome. J Microbiol Immunol
Infect. 2000; 33 (1):45-48.

8. Chakraborty J. HIV/AIDS and ocular manifestations. J Indian Med Assoc. 1999; 97 (8): pp, 299-304.

3058 “Corresponding Author: Salal Khan Volume 05 Issue 08 August 2022
Available at: ijcsrr.org
Page No.-3051-3062


https://doi.org/10.47191/ijcsrr/V5-i8-30
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review
ISSN: 2581-8341

Volume 05 Issue 08 August 2022

DOI: 10.47191/ijcsrr/V5-i8-30, Impact Factor: 5.995

IJCSRR @ 2022 WWW.ijcsrr.org
9. Biswas J, Sudharshan S. Anterior segment manifestations of human immunodeficiency virus / acquired immune deficiency

syndrome. Indian J Ophthalmol 2008;56 (5), pp:363-75.

10. Holland GN. AIDS and ophthalmology: The first quarter century. Am J Ophthalmol 2008;145:397-408.

11. Accorinti M,Pirraglia MP,Corradi R,Corsi C, Fabiani C,Pivetti-Pezzi P. Changing patterns of ocular manifestations in HIV
seropositive patients treated with HAART. Eur J Ophthalmol 2006;16:728-32.

12. Goldberg DE, Smithen LM,Angelilli A,Freeman WR. HIV-associated retinopathy in the HAART era. Retina
2005;25:633-83.

13. Salal Khan et al. Ocular complications associated with human immuno-deficiency virus (HIV) infection and its
management options: a review study; Int J Adv Res and Rev; 7(8); 2022; 1-18.

14. Holland GN. AIDS and ophthalmology: The first quarter century. Am J Ophthalmol 2008;145:397-408.

15. Accorinti M,Pirraglia MP,Corradi R,Corsi C, Fabiani C,Pivetti-Pezzi P. Changing patterns of ocular manifestations in HIV
seropositive patients treated with HAART. Eur J Ophthalmol 2006;16:728-32.

16. Goldberg DE, Smithen LM,Angelilli A,Freeman WR. HIV-associated retinopathy in the HAART era. Retina
2005;25:633-83.

17. Sudharshan S, Kaleemunnisha S, Banu AA, Shrikrishna S, GeorgeAE, BabuBR,et al.Ocularlesions in1,000
consecutiveHIV-positive patients in India: A long-term study. J Ophthalmic Inflamm Infect 2013;3:2.

18. Vrabec TR. Posterior segment manifestations of HIV/AIDS. Surv Ophthalmol 2004;49:131-57.

19. Munro M, Yadavalli T, Fonteh C, Arfeen S, Lobo-Chan AM. Cytomegalovirus retinitis in HIV and non-HIV individuals.
Microorganisms 2019;8:55.

20. Jabs DA, Ahuja A, Van Natta ML, Lyon AT, Yeh S, Danis R, et al. Long-term outcomes of cytomegalovirus retinitis in
the era of modern antiretroviral therapy: Results from a United States Cohort. Ophthalmology 2015;122:1452-63.

21. Kempen JH, Jabs DA, Wilson LA, Dunn JP, West SK, Tonascia JA. Risk of vision loss in patients with cytomegalovirus
retinitis and the acquired immunodeficiency syndrome. Arch Ophthalmol 2003;121:466-76.

22. Kempen JH, Jabs DA, Dunn JP, West SK, Tonascia J. Retinal detachment risk in cytomegalovirus retinitis related to the
acquired immunodeficiency syndrome. Arch Ophthalmol 2001;119:33-40.

23. Kempen JH, Jabs DA, Wilson LA, Dunn JP, West SK, Tonascia J. Mortality risk for patients with cytomegalovirus retinitis
and acquired immune deficiency syndrome. Clin Infect Dis 2003;37:1365-73.

24. Lee JH, Agarwal A, Mahendradas P, Lee CS, Gupta V, Pavesio C, et al. Viral posterior uveitis. Surv Ophthalmol
2017;62:404-45.

25. Turner N, Strand A, Grewal DS, Cox G, Arif S, Baker AW, et al. Use of letermovir as salvage therapy for drug-resistant
cytomegalovirus retinitis. Antimicrob Agents Chemother 2019;63:€02337-18.

26. Otiti-Sengeri J, Meenken C, van den Horn GJ, Kempen JH. Ocular immune reconstitution inflammatory syndromes. Curr
Opin HIV AIDS 2008;3:432-7.

27. Singh R, Bhalekar S, Parchand S, Sharma A, Gupta V, Dogra MR, et al. Outcome of surgery in post-cytomegalovirus
retinal detachment: Experience before and in the era of highly active anti-retroviral therapy in Indian eyes. Indian J
Ophthalmol 2013;61:636-9

28. Schoenberger SD, Kim SJ, Thorne JE, Mruthyunjaya P, Yeh S, Bakri SJ, et al. Diagnosis and treatment of acute retinal
necrosis:A report by the American Academy of Ophthalmology. Ophthalmology 2017;124:382-92.

29. Engstrom RE Jr, Holland GN, Margolis TP, Muccioli C, Lindley JI, Belfort R, et al. The progressive outer retinal necrosis
syndrome. A variant of necrotizing herpetic retinopathy in patients with AIDS. Ophthalmology 1994;101:1488-502.

30. Cunningham ET Jr,Wong RW,Takakura A,Downes KM, Zierhut M. Necrotizing herpetic retinitis.Ocul Immunol Inflamm
2014;22:167-9.

31. Workowski KA, Bolan GA. Centers for disease control and prevention. Sexually transmitted diseases treatment guidelines,
2015 [published correction appears in MMWR Recomm Rep 2015;64:924]. MMWR Recomm Rep 2015;64:1-137.

32. Holland GN, Engstrom RE Jr, Glasgow BJ, Berger BB, Daniels SA, Sidikaro Y, et al. Ocular toxoplasmosis in patients
with the acquired immunodeficiency syndrome. Am J Ophthalmol 1988;106:653-67.

3059 “Corresponding Author: Salal Khan Volume 05 Issue 08 August 2022

Available at: ijcsrr.org
Page No.-3051-3062


https://doi.org/10.47191/ijcsrr/V5-i8-30
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review
ISSN: 2581-8341

Volume 05 Issue 08 August 2022

DOI: 10.47191/ijcsrr/V5-i8-30, Impact Factor: 5.995

IJCSRR @ 2022 WWW.ijcsrr.org
33. de-la-Torre A, Gdmez-Marin J. Disease of the year 2019: Ocular toxoplasmosis in HIV-infected patients. Ocul Immunol

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,
46.

47.
48.

49,

50.

51.

52.

53.

Inflamm 2020;1-9. doi: 10.1080/09273948.2020.1735450.

Moshfeghi DM, Dodds EM, Couto CA, Santos CI, Nicholson DH, Lowder CY, et al. Diagnostic approaches to severe,
atypical toxoplasmosis mimicking acute retinal necrosis. Ophthalmology 2004;111:716-25.

Mahalakshmi B, Therese KL, Madhavan HN, Biswas J. Diagnostic value of specific local antibody production and nucleic
acid amplification technique-nestedpolymerase chain reaction (nPCR)in clinically suspected ocular toxoplasmosis. Ocul
Immunol Inflamm 2006;14:105-12.

Baharivand N,Mahdavifard A, Fouladi RF.Intravitreal clindamycin plus dexamethasone versus classic oral therapy in
toxoplasmic retinochoroiditis: A prospective randomized clinical trial. Int Ophthalmol 2013;33:39-46.

Babu RB, Sudharshan S, Kumarasamy N, Therese L, Biswas J. Ocular tuberculosis in acquired immunodeficiency
syndrome. Am J Ophthalmol 2006;142:413-8.

Rathinam SR, Lalitha P.Paradoxical worsening of ocular tuberculosis in HIVpatients after anti-retroviraltherapy.Eye
(Lond) 2007;21:667-8.

Ganesh SK,Abraham S, Sudharshan S; Paradoxical reactions in ocular tuberculosis. J Ophthalmic Inflamm Infect
2019;9:19.

Walker NF, Stek C, Wasserman S, Wilkinson RJ, Meintjes G. The tuberculosis-associated immune reconstitution
inflammatory syndrome: Recent advances in clinical and pathogenesis research. Curr Opin HIV AIDS 2018;13:512-21.
Mehta S, Mansoor H, Khan S, Saranchuk P, Isaakidis P. Ocular inflammatory disease and oculartuberculosis in a cohort
of patients co-infected with HIV and multidrug-resistant tuberculosis in Mumbai,India: A cross-sectional study. BMC Infect
Dis 2013;13:225.

Nahid P, Mase SR, Migliori GB, Sotgiu G, Bothamley GH, Brozek JL, et al. Treatment of drug-resistant tuberculosis.An
official ATS/CDC/ ERS/IDSA clinical practice guideline [published correction appears inAm J Respir Crit Care Med
2020;201:500-1].Am J Respir Crit Care Med 2019;200:e93-e142.

Lutfey M, Della-Latta P,Kapur V,Palumbo LA,Gurner D, Stotzky,G, et al.Independent origin of mono-rifampin-resistant
Mycobacterium tuberculosis in patients with AIDS. Am J Respir Crit Care Med 1996;153:837-40.

Masur H,Brooks JT, Benson CA,Holmes KK,Pau AK, Kaplan JE,et al. Prevention andtreatment of opportunistic infections
in HIV-infected adults and adolescents: Updated Guidelines from the Centers for Disease Control and Prevention, National
Institutes of Health, and HIV Medicine Association of the Infectious Diseases Society of America. Clin Infect Dis
2014;58:1308-11.

Durnian JM, Naylor G, Saeed AM. Ocular syphilis: The return of an old acquaintance. Eye (Lond) 2004;18:440-2.

Lee SY, Cheng V, Rodger D, Rao N. Clinical and laboratory characteristics of ocular syphilis: A new face in the era of
HIV co-infection. J Ophthalmic Inflamm Infect 2015;5:56.

Morshed MG, Singh AE. Recent trends in the serologic diagnosis of syphilis. Clin Vaccine Immunol 2015;22:137-47.
Mdiller M, Ewert I, Hansmann F, Tiemann C, Hagedorn HJ, Solbach W, et al. Detection of Treponema pallidum in the
vitreous by PCR. Br J Ophthalmol 2007;91:592-5.

Mansour AM. Neuro-ophthalmic findings in acquired immunodeficiency syndrome. J Clin Neuroophthalmol 1990;10:
167-74.

Gordon LK, Danesh-Meyer H. Neuro-ophthalmic manifestations of HIV infection. Ocul Immunol Inflamm 2020;1-9. doi:
10.1080/09273948.2019.1704024.

Ananth JV, Sudharshan S, SelvakumarA, Devaleenal BJ, Kalaivani K, Biswas J.Idiopathic intracranial hypertension
associated with anaemia, secondary to antiretroviral drug in a human immunodeficiency virus positive patient. Indian J
Ophthalmol 2018;66:168-9.

Jeyaraman VA, Sudharshan S, Selvakumar A, Bassi S, Noronha OV, Selvamuthu P, et al. Isolated cortical blindness
without simultaneous neurological involvement in progressive multifocal leukoencephalopathy in a patient with human
immune deficiency virus infection. J Ophthalmic Inflamm Infect 2013;3:3.

Curi AL, Machado DO, Heringer G, Campos WR, Orefice F. Ocular manifestation of cat-scratch disease in HIV-positive
patients. Am J Ophthalmol 2006;141:400-1.

3060 “Corresponding Author: Salal Khan Volume 05 Issue 08 August 2022

Available at: ijcsrr.org
Page No.-3051-3062


https://doi.org/10.47191/ijcsrr/V5-i8-30
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review
ISSN: 2581-8341

Volume 05 Issue 08 August 2022

DOI: 10.47191/ijcsrr/V5-i8-30, Impact Factor: 5.995

IJCSRR @ 2022 WWW.ijcsrr.org
54. Whitcup SM, Butler KM, Caruso R, de Smet MD, Rubin B, Husson RN, et al.Retinaltoxicity in human immunodeficiency

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

virus-infected children treated with 2°,3’-dideoxyinosine. Am J Ophthalmol 1992;113:1-7.

Sen P, Sudharshan S, Banerjee A, Dhami A. Clinical and electrophysiological characteristics of Efavirenz-induced macular
toxicity. GMS Ophthalmol Cases 2020;10:Doc08.

Papavasileiou E, Younis S, Zygoura V, Quijano C, Jackson TL. Ritonavir-associated toxicity mimicking retinitis
pigmentosa in an HIV-infected patient on highly active antiretroviral therapy. Retin Cases Brief Rep 2017;11:306-9

Testi I, Agarwal A, Agrawal R, Mahajan S, Marchese A, Miserocchi E, et al. Drug-induced uveitis in HIV patients with
ocular opportunistic infections. Ocul Immunol Inflamm 2019;1-7. doi: 10.1080/09273948.2019.1691240.

Freeman WR, Gross JG, Labelle J, Oteken K, Katz B, Wiley CA. Pneumocystis carinii choroidopathy: A new clinical
entity. Arch Ophthalmol 1989;107:863-7.

Shami MJ, Freeman W, Friedberg D, Siderides E, Listhaus A, Ai E. A multicenter study of pneumocystis choroidopathy.
Am J Ophthalmol 1991;112:15-22.

Muccioli C, Belfort R, Neves R, Rao N. Limbal and choroidal Cryptococcus infection in the acquired immunodeficiency
syndrome. Am J Ophthalmol 1995;120:539-40.

Bergemann A, Karstaedt AS. The spectrum of meningitis in a population with high prevalence of HIV disease. Qjm.
1996;89 (7):499-504. doi:10.1093/gjmed/89.7.499.

Espino Barros Palau A, Morgan ML, Foroozan R, Lee AG. Neuroophthalmic presentations and treatment of cryptococcal
meningitis-related increased intracranial pressure. Can J Ophthalmol. 2014;49(5):473-477.
d0i:10.1016/j.jcjo.2014.06.012.

Merkler AE, Gaines N, Baradaran H, et al. Direct invasion of the optic nerves, chiasm, and tracts by cryptococcus
neoformans in an immunocompetent host. Neurohospitalist. 2015;5(4):217-222. doi:10.1177/1941874415569072.
Merkler AE, Reynolds AS, Gialdini G, et al. Neurological complications after tuberculous meningitis in a multi-state cohort
in the United States. J Neurol Sci. 2017;375:460-463. doi:10.1016/j. jns.2017.02.051.

Moodley A, Rae W, Bhigjee A. Visual loss in HIV-associated cryptococcal meningitis: A case series and review of the
mechanisms involved. South Afr J HIV Med. 2015;16(1):305. doi:10.4102/ sajhivmed.v16i1.305.

Veltman JA, Bristow CC, Klausner JD. Meningitis in HIV-positive patients in sub-Saharan Africa: a review. J Int AIDS
Soc. 2014;17:19184. doi:10.7448/1AS.17.1.19184

Golnik KC, Newman SA, Wispelway B. Cryptococcal optic neuropathy in the acquired immune deficiency syndrome. J
Clin Neuroophthalmol. 1991;11:96-103.

Rajasingham R, Rhein J, Klammer K, et al. Epidemiology of meningitis in an HIV-infected Ugandan cohort. Am J Trop
Med Hyg. 2015;92(2):274-279. doi:10.4269/ajtmh.14-0452.

Moodley A, Raec W, Bhigjee A, et al. Early clinical and subclinical visual evoked potential and humphrey’s visual field
defects in cryptococcal meningitis. PLoS One. 2012;7(12):e52895. doi:10.1371/journal.pone.0052895.

Benjamin LA, Kelly M, Cohen D, et al. Detection of herpes viruses in the cerebrospinal fluid of adults with suspected viral
meningitis in Malawi. Infection. 2013;41(1):27-31. doi:10.1007/s15010-012- 0292-z.

Franco-Paredes C, Bellehemeur T, Merchant A, Sanghi P, DiazGranados C, Rimland D. Aseptic meningitis and optic
neuritis preceding varicella-zoster progressive outer retinal necrosis in a patient with AIDS. Aids. 2002;16(7):1045-1049.
d0i:10.1097/ 00002030-200205030-00011.

Goldberg DE, Smithen LM, Angelilli A, Freeman WR. HIVassociated retinopathy in the HAART era. Retina. 2005;25
(5):633-649. quiz 682-633. d0i:10.1097/00006982-200507000- 00015.

Furrer H, Barloggio A, Egger M, Garweg JG. Retinal microangiopathy in human immunodeficiency virus infection is
related to higher human immunodeficiency virus-1 load in plasma. Ophthalmology. 2003;110(2):432-436.
d0i:10.1016/S0161-6420(02) 01750-5.

Pivetti-Pezzi P, Accorinti M, Ciapparoni V, Vullo V, Aiuti F. Antiretroviral therapy and HIV-related retinal
microangiopathy. Aids. 1997;11(15):1890-1891. doi:10.1097/ 00002030-199715000-00019.

Iwasaki Y, Yamamoto N, Kawaguchi T, et al. Human immunodeficiency virus-related retinal microangiopathy and
systemic cytomegalovirus disease association. Jpn J Ophthalmol. 2013;57 (4):372-378. doi:10.1007/s10384-013-0247-7.

3061 "Corresponding Author: Salal Khan Volume 05 Issue 08 August 2022

Available at: ijcsrr.org
Page No.-3051-3062


https://doi.org/10.47191/ijcsrr/V5-i8-30
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review

ISSN

: 2581-8341

Volume 05 Issue 08 August 2022

DOl:

10.47191/ijcsrr/V5-i8-30, Impact Factor: 5.995

1IJCSRR @ 2022 WWW.ijcsrr.org

76

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

. Nishijima T, Yashiro S, Teruya K, et al. Routine eye screening by an ophthalmologist is clinically useful for HIV-1-infected
patients with CD4 count less than 200/pL. PLoS One. 2015;10(9):¢0136747. doi:10.1371/journal.pone.0136747.
Dadgostar H, Holland GN, Huang X, et al. Hemorheologic abnormalities associated with HIV infection: in vivo assessment
of retinal microvascular blood flow. Invest Ophthalmol Vis Sci. 2006;47(9):3933—-3938. doi:10.1167/iovs.06-0138.

Jabs DA, Drye L, Van Natta ML, Thorne JE, Holland GN. Incidence and long-term outcomes of the human
immunodeficiency virus neuroretinal disorder in patients with AIDS. Ophthalmology. 2015;122(4):760-768.
doi:10.1016/j. ophtha.2014.11.009.

Wang HH, Chung YM, Lin YC, Hu HC, Wong WW. Rifabutin induced hypopyon uveitis in patients with acquired
immunodeficiency syndrome infected with mycobacterium avium complex. J Chin Med Assoc. 2007;70(3):136-139.
d0i:10.1016/S1726- 4901(09)70345-4.

Riva A, Invernizzi A, Resnati C, Micheli V, Cattaneo D, Gervasoni C. Elvitegravir/cobicistat-associated toxic optical
neuropathy in an HIV-infected patient: a call for caution? Antivir Ther. 2017;22(5):453-455. doi:10.3851/IMP3058.
Demirkaya N, Wit F, Schlingemann R, Verbraak F. Neuroretinal degeneration in HIV patients without opportunistic ocular
infections in the CART Era. AIDS Patient Care STDS. 2015;29 (10):519-532. doi:10.1089/apc.2015.0091.

Gellrich MM, Kade G, Gerling J, Bach M, Hansen LL. Pattern, flicker, and flash electroretinography in human
immunodeficiency virus infection: a longitudinal study. Ger J Ophthalmol. 1996;5 (1):16—22.

Mwanza JC, Nyamabo LK, Tylleskar T, Plant GT. Neuro-ophthalmological disorders in HIV infected subjects with
neurological manifestations. Br J Ophthalmol. 2004;88(11):1455-1459. doi:10.1136/bjo.2004.044289.

Currie J, Benson E, Ramsden B, Perdices M, Cooper D. Eye movement abnormalities as a predictor of the acquired
immunodeficiency syndrome dementia complex. Arch Neurol. 1988;45 (9):949-953.
d0i:10.1001/archneur.1988.00520330027006.

Johnston JL, Miller JD, Nath A. Ocular motor dysfunction in HIV-1-infected subjects: a quantitative oculographic analysis.
Neurology. 1996;46(2):451-457. doi:10.1212/WNL.46.2.451.

Feroze KB, Wang J. Ocular manifestations of HIV. In: StatPearls. Treasure Island (FL): StatPearls Publishing StatPearls
Publishing LLC; 2019.

Wells CD, Moodley AA. HIV-associated cavernous sinus disease. South Afr J HIV Med. 2019;20(1):862.
d0i:10.4102/sajhivmed. v20i1.862.

Maclean H, Dhillon B. Pupil cycle time and human immunodeficiency virus (HIV) infection. Eye (Lond). 1993;7(Pt
6):785-786. doi:10.1038/eye.1993.184.

Cite th

is Article: Salal Khan, Tara Rani, Dr. Kamal Pant, Labishetty Sai Charan, Areeb Rehmani (2022). A Review Study on

Ocular Posterior Segments & Neuro-Ophthalmic Manifestations Associated with Human Immunodeficiency Virus (HIV)
Infection and its Management Options. International Journal of Current Science Research and Review, 5(8), 3051-3062

3062 "Corresponding Author: Salal Khan Volume 05 Issue 08 August 2022

Available at: ijcsrr.org
Page No.-3051-3062


https://doi.org/10.47191/ijcsrr/V5-i8-30
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

