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Foreword
Viral infections of the eye continue to pose significant 
diagnostic and therapeutic challenges in ophthalmic 
practice. Ranging from self-limiting conjunctivitis 
to potentially sight-threatening keratitis, uveitis, 
and retinitis, these conditions demand a sound 
understanding of virology, keen clinical acumen, and 
timely intervention. With the emergence of newer 
viral pathogens and evolving patterns of ocular 
involvement—most notably highlighted during the 
COVID-19 pandemic—the relevance of this subject has never been greater.

The Academic and Research Committee of the All India Ophthalmological 
Society has taken a commendable initiative in bringing out this CME monograph, 
Viral Infections of the Eye. This compilation provides a comprehensive, 
clinically oriented overview of viral ocular diseases across subspecialties, 
integrating basic virology with practical diagnostic and management strategies. 
The structured approach, clarity of presentation, and emphasis on evidence-
based practice make this publication a valuable resource for both practicing 
ophthalmologists and postgraduate trainees.

I compliment the Editor, Dr. Parthopratim Dutta Majumder, and the contributing 
authors for their scholarly efforts and dedication in curating this academically 
robust and clinically relevant work. Their collective expertise is reflected in the 
depth and breadth of the content presented.

I am confident that this CME will serve as a ready reference and enhance clinical 
decision-making in day-to-day ophthalmic practice. I congratulate the Academic 
and Research Committee for this important contribution to continuing medical 
education and wish this publication wide readership and enduring relevance.

Dr. Partha Biswas
President
All India Ophthalmological Society
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Foreword
Viral eye diseases encompass a broad spectrum of infec-
tions, ranging from mild conjunctivitis to sight-threat-
ening retinitis. Diagnosis is primarily clinical, support-
ed by laboratory tests when required, and management 
depends on the causative virus and the severity of ocular 
involvement.

Viruses have existed on Earth since the earliest phases 
of life—nearly 3.5 to 4 billion years. Since the discovery 
of the tobacco mosaic virus in 1892, more than 11,000 
virus species have been formally identified and named across various hosts. Yet 
this represents only a small fraction of the true viral diversity. Scientists believe 
that millions of viruses remain unknown, with estimates suggesting the exis-
tence of more than a million undiscovered species in nature.

As of 2012, about 219 virus species were known to infect humans, and this 
number continues to grow. Each year, three to four new human viruses are iden-
tified, and viruses constitute more than two-thirds of all newly emerging human 
pathogens. The COVID-19 virus is a recent and striking example of such newly 
recognized human infections.

The Academic and Research Committee of the All India Ophthalmological So-
ciety is pleased to present this compilation, Viral Diseases of the Eye, which 
highlights commonly encountered viral infections and their management across 
subspecialties in routine clinical practice. The book offers an overview of these 
important conditions, and I hope it will serve as a ready reckoner for all ophthal-
mologists. As Chairman of the Academic and Research Committee, I extend my 
heartfelt gratitude and thanks to all the contributing authors for their valuable 
efforts.

Dr. Prashant Keshao Bawankule
Chairman
Academic & Research Committee
All India Ophthalmological Society
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1

Rakshita Kene, Nishat Hussain Ahmed, Parthopratim Dutta Majumder

Viruses are particles composed of an internal core which contains either DNA 
or RNA.This core is covered by a protective protein coat. Some viruses have an 
outer lipoprotein membrane, called an envelope, external to the coat. Like other 
organisms or cells, viruses do not have a nucleus, cytoplasm, mitochondria, or 
ribosomes (table 1). 

Table 1 Comparision of virus with other cells

Viruses Cells
Have either DNA or 
RNA (but not both).
Do not have a 
nucleus, cytoplasm, 
mitochondria, or 
ribosomes. 
They cannot generate 
energy or synthesize 
proteins

Eukaryotic cells
Fungus, Protozoa, 
and Human cells

Prokaryotic cells
bacteria

Have both DNA 
and RNA
Have a nucleus, 
cytoplasm, 
mitochondria, and 
ribosomes

Have both DNA and RNA
Not divided into nucleus and 
cytoplasm and do not have 
mitochondria 
Have ribosomes, so they can 
synthesize their own proteins

Viruses are very small infectious units. Viral genome or nucleic acid (either 
DNA or RNA) is surrounded by a protein coat called a capsid, which is made up 
of subunits called capsomers. The entire structural unit of nucleic acid, capsid 
is called nucleocapsid. Capsids have icosahedral or helical symmetry. In some 
viruses, the capsid is the outer surface, but in other viruses the capsid is often 
covered with a lipoprotein envelope that becomes their outer surface. 

Basic and Clinically Relevant 
Virology for Ophthalmologists
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Enveloped viruses are less stable, i.e. they are more easily inactivated, sensitive 
to lipid solvents and nonionic detergents that can dissolve the envelope, than 
naked viruses (those without an envelope). Enveloped viruses are generally 
transmitted by direct contact via blood and body fluids, whereas naked viruses 
can survive longer in the environment and can be transmitted by indirect means 
e.g.   faeco-oral route.

Viral DNA and RNA genomes can be either single-stranded or double-stranded. 
Some RNA viruses, such as influenza virus and rotavirus, have a segmented 
genome (genome is in several pieces). All viruses have one copy of their genome 
(haploid) except retroviruses, which have two copies (diploid).

The genome of all DNA viruses consists of double-stranded DNA, except for the 
parvoviruses, which have a single-stranded DNA genome whereas the genome 
of all RNA viruses consists of single-stranded RNA, except for members of the 
reovirus family, which have a double-stranded RNA genome. As they cannot 
generate energy or synthesize proteins of their own, viruses can replicate only 
within cells and that’s why viruses are called obligate intracellular parasites. 

Based on their genome viruses can be classified into DNA and RNA viruses 
(table2 &3)

Table 2 Classification of DNA viruses

Virus Family DNA Structure Ophthalmologically important viruses
Parvovirus single-stranded __________
Papovavirus double-stranded Papillomavirus
Adenovirus double-stranded Adenovirus
Hepadnavirus double-stranded Hepatitis B virus
Herpesvirus double-stranded Herpes simplex virus, varicella-zoster 

virus, cytomegalovirus, Epstein-Barr 
virus

Poxvirus double-stranded Smallpox virus, vaccinia virus, 	
Molluscum contagiosum viruses

Table 3 Classification of RNA viruses

Virus Family RNA Structure Ophthalmologically important 
viruses

Picornavirus single-stranded rhinovirus, hepatitis A virus



CME - Viral Infections of Eye | 3

Calicivirus single-stranded Norwalk virus, hepatitis E virus
Reovirus double-stranded ____________
Flavivirus single-stranded Dengue virus, West Nile virus, hepatitis 

C virus
Togavirus single-stranded Rubella virus
Retrovirus single-stranded HIV, human T-cell leukemia virus
Orthomyxovirus single-stranded Influenza virus
Paramyxovirus single-stranded Measles virus, mumps virus, respiratory 

syncytial virus
Rhabdovirus single-stranded ______________
Filovirus single-stranded ______________
Coronavirus single-stranded ______________
Arenavirus single-stranded ______________
Bunyavirus single-stranded ______________
Deltavirus single-stranded ______________

For replication, viruses need to enter a cell first. The proteins on the surface of 
the viruses attach to specific receptor proteins present on the cell surface. For 
example, human immunodeficiency virus (HIV) attaches to the CD4 protein 
receptor present on the cell surface of helper T lymphocytes. After being 
attached to the cell, they are engulfed by pinocytosis and inside the pinocytotic 
vesicles uncoating of the viruses start. Ultimately inner core containing genome 
of the viruses reaches cytoplasm of the cell. Now the viruses start synthesizing 
messenger RNA (mRNA) either in cytoplasm (RNA viruses, except retroviruses 
and influenza viruses which synthesizes in nucleus) or in nucleus (DNA virus, 
except poxviruses which synthesizes in cytoplasm). For synthesis of mRNA 
viruses either encode their own polymerase or they use the host cell polymerase 
enzymes. Once viral mRNA has been formed, it is translated using ribosomes of 
host cell to synthesize viral proteins. That is mRNA produced is decoded by the 
ribosome to produce a specific amino acid chain, or polypeptide that will later 
fold into an active protein.

Viral infections can affect the eyes either directly or as part of a systemic viral 
illness. Certain viruses, such as herpes simplex virus (HSV) and varicella-zoster 
virus (VZV), primarily cause isolated ocular infections, leading to conditions 
like keratitis, uveitis, or retinitis—potentially resulting in vision loss if left 
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untreated. Others, including measles, rubella, cytomegalovirus (CMV), and 
emerging viruses like Zika, may present with ocular manifestations ranging 
from retinopathy to optic neuritis. In some cases, viral infections can also 
trigger immune-mediated inflammatory responses, leading to conditions 
such as viral-induced uveitis or scleritis. Recognizing viral involvement in 
ocular diseases is essential for early diagnosis and appropriate management, 
particularly in immunocompromised patients. While certain viruses can infect 
multiple segments of the eye, others tend to affect specific layers or structures 
more commonly. Some viruses manifest ophthalmic complications as part of a 
systemic illness, whereas others cause localized infections, such as corneal graft 
infections in transplant recipients due to transmission through an infected donor 
cornea. Table-1 gives an exhaustive list of viruses causing ocular infections.

Table 4: List of viruses causing eye infections

S.No. Type of Infection Viruses Implicated as Pathogens
1 Conjunctivitis Adenovirus, types-8, 19, 37, 1-4, 7, 11, 53 and 54

Enterovirus-70
Coxsackievirus A24
Herpes Simplex Virus 1 and 2
Varicella Zoster Virus
Molluscum Contagiosum
Epstein Barr Virus*
Measles Virus*
Mumps Virus*
Influenza Virus*
Zika Virus*

2 Keratitis Herpes Simplex Virus 1 and 2
Varicella Zoster Virus
Adenovirus
Epstein Barr Virus*
Measles Virus*
Mumps Virus*
Rubella Virus*
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3 Scleritis/ 
Episcleritis

Herpes Simplex Virus
Varicella Zoster Virus
Epstein Barr Virus*
Mumps Virus*
Influenza Virus*

4 Uveitis Herpes Simplex Virus 
Varicella Zoster Virus
Human Cytomegalovirus*  
Epstein Barr Virus*
Measles Virus*
Mumps Virus*
Influenza Virus*

5 Retinitis/ 
Chorioretinitis

Human Cytomegalovirus*  
Herpes Simplex Virus
Varicella Zoster Virus
Measles Virus*
Human Immuno Deficiency Virus*
Rubella Virus*

6 Adnexal Disease Herpes Simplex Virus
Varicella Zoster Virus
Human Herpes Virus 8
Human Papilloma Virus
Mumps Virus*

7 Viruses 
Transmitted 
through Corneal 
Transplants

Rabies Virus
Hepatitis B Virus
Hepatitis C Virus
Human Immunodeficiency Virus
Herpes Simplex Virus
Chikungunya Virus 
SARS Corona Virus-2 

*Eye infection is caused as a part of systemic disease
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Viral infections of the eyelids and adnexa are a common yet often underrecognized 
cause of ocular morbidity. These infections can present with a wide range of 
clinical manifestations, from subtle skin lesions to severe, vision-threatening 
complications. This chapter provides a detailed overview of the key viral 
infections affecting the eyelids and adnexa, including their clinical features, 
diagnostic clues, and management strategies. The aim is to equip the reader 
with the knowledge to diagnose and manage these conditions effectively.

Molluscum Contagiosum
Molluscum contagiosum is a benign viral infection caused by the poxvirus. 
It commonly affects children and immunocompromised individuals, such as 
those with HIV or on immunosuppressive therapy. The lesions are typically 
self-limiting but can cause significant ocular surface disease if located near the 
eyelid margin.

Clinical Features
	� Lesion Morphology: Small, dome-shaped, umbilicated papules (2–5 mm 

in diameter) with a central dimple.

	� Location: Eyelid margin, periocular skin, or adnexa.

	� Associated Symptoms:
	� Chronic follicular conjunctivitis if lesions are near the lid margin.
	� Irritation, redness, or foreign body sensation.

Viral Infections of the Eyelids 
and Adnexa 

Akshay G. Nair

2



CME - Viral Infections of Eye | 7

	� Special Considerations: In immunocompromised patients, lesions may 
be larger, more numerous, and resistant to treatment.

Key Diagnostic Features
	� Umbilicated appearance of the lesions – classical lesion – more common 

on cheek and face.

	� Presence of follicular conjunctivitis in cases with lid margin involvement.

	� Elevated dome-shaped lesion with multiple white dots within (strawberry 
appearance) – more common on eyelid margin. 

Management
	� Observation: Lesions may resolve spontaneously in immunocompetent 

individuals.

	� Active Treatment:
	� Excision with radiofrequency cautery, cryotherapy, or curettage for 

persistent or symptomatic lesions.
	� Topical therapies (e.g., trichloroacetic acid) for multiple or recurrent 

lesions.

	� Follow-Up: Monitor for resolution of lesions and associated conjunctivitis.

Clinical Photo:

Figure 1: Bilateral, large, white, elevated, circular lesions with umbilcation and 
ulceration seen in a HIV positive child. The adjoining photograph shows resolution 
following excision of some of the lesions and commencement of HAART (Highly-

Active Anti-Retroviral Therapy). 

Akshay G. Nair

2
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Figure 2: An eyelid lesion seen in an immunocompetent male who also had follicular 
conjunctivitis. The close-up shows strawberry-like appearance caused by multiple 

virus debrisomes. 

Warts on Eyelids and Adnexa (Human Papillomavirus)
Warts on the eyelids and adnexa are caused by human papillomavirus (HPV). 
These lesions are typically benign but can cause cosmetic concerns or mechanical 
irritation.

Clinical Features
	� Lesion Morphology:

	� Verrucous (wart-like) or filiform (finger-like) projections (Figure 3)
	� Hyperkeratotic surface with a rough texture.

	� Location: Eyelid margin, periocular skin, or adnexa.

	� Associated Symptoms:
	� Usually asymptomatic but may cause irritation or cosmetic concerns.
	� Rarely, large lesions can interfere with eyelid function.

Key Diagnostic Features
	� Verrucous or filiform appearance of the lesions.

	� Lack of umbilication (distinguishes from molluscum contagiosum).
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Management
	� Observation: Asymptomatic lesions may not require treatment.

	� Active Treatment:
	� Surgical excision, cryotherapy, or laser ablation for symptomatic or 

cosmetically concerning lesions.
	� Topical therapies (e.g., imiquimod) for recurrent or multiple lesions.

	� Follow-Up: Monitor for recurrence, especially in immunocompromised 
patients.

Clinical Photo:

Figure 3: Figure 3 shows a verrucous papilliform mass from the eyelid. A close up of 
the lesion shows the finger like projections. 

Figure 4: Figure 4 shows a conjunctival and eyelid papilloma at the medial canthus.
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Eyelid Lesions Caused by Herpes Simplex Virus (HSV)
Herpes simplex virus (HSV) infections of the eyelids are typically caused by 
HSV-1 and less commonly by HSV-2. These infections can present as primary 
or recurrent episodes and may involve the eyelid, conjunctiva, or cornea.

Clinical Features
	� Lesion Morphology:

	� Grouped vesicles on an erythematous base.
	� Lesions may progress to crusting and ulceration.

	� Location: Eyelid margin, periocular skin, or adnexa.

	� Associated Symptoms:
	� Blepharitis or conjunctivitis.
	� Pain, itching, or burning sensation.
	� Recurrent episodes in some patients.

Key Diagnostic Features
	� Grouped vesicles on an erythematous base.

	� History of recurrent episodes or systemic HSV infection.

Management
	� Topical Therapy: Antiviral ointments (e.g., acyclovir) for mild cases.

	� Oral Therapy: Oral antivirals (e.g., acyclovir, valacyclovir) for moderate 
to severe cases or recurrent episodes.

	� Supportive Care: Warm compresses and lid hygiene for associated 
blepharitis.

	� Follow-Up: Monitor for resolution of lesions and assess for ocular 
involvement.

Herpes Zoster Ophthalmicus (HZO)
Herpes zoster ophthalmicus (HZO) is caused by the reactivation of the 
varicella-zoster virus (VZV) in the ophthalmic branch of the trigeminal nerve. 
It is a potentially sight-threatening condition that requires prompt diagnosis and 
treatment.
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Clinical Features
	� Lesion Morphology:

	� Unilateral vesicular rash in the dermatomal distribution of the 
ophthalmic branch of the trigeminal nerve (V1).

	� Lesions may progress to crusting and scarring.

	� Location: Forehead, eyelid, and periocular skin.

	� Associated Symptoms:
	� Hutchinson’s sign: Vesicles on the tip of the nose indicate nasociliary 

nerve involvement and a higher risk of ocular complications.
	� Lid edema, ptosis, or cicatricial changes.
	� Ocular involvement (e.g., keratitis, uveitis, scleritis).

Key Diagnostic Features
	� Dermatomal distribution of lesions.

	� Hutchinson’s sign.

Management
	� Oral Antivirals: Initiate within 72 hours of rash onset (e.g., acyclovir, 

valacyclovir, famciclovir).

	� Topical Therapy: Antibiotic ointments to prevent secondary bacterial 
infection.

	� Pain Management: Analgesics or gabapentin for postherpetic neuralgia.

	� Ocular Involvement: Refer to a corneal specialist if keratitis or uveitis is 
present.

Clinical Photo:

Figure 5: Shows early lesions along the distribution of the trigeminal nerve – 
vescicular painful lesions on the upper lid, forehead, eyebrow causing mechanical 

ptosis. (Courtesy: Dr Akruti Desai; Shantilal Sanghvi Eye Institute, Mumbai)
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Figure 6: Following the vesicular phase, crusting is seen with hemorrhagic crust seen. 
This phase is often associated with severe neuralgia. (Courtesy: Dr Akruti Desai; 

Shantilal Sanghvi Eye Institute, Mumbai)

Figure 7: Resolved phase with corneal involvement. Cases such as these underscore 
the need for a slit lamp examination in all cases of suspected HZO lesions to diagnose 

corneal involvement and to start treatment promptly. (Courtesy: Dr Muralidhar 
Ramappa; LVPEI, Hyderabad)

Viral infections of the eyelids and adnexa are a diverse group of conditions 
that require a high index of suspicion for accurate diagnosis and management. 
By recognizing the key clinical features and employing a systematic approach 
to treatment, ophthalmologists can effectively manage these infections and 
prevent complications



CME - Viral Infections of Eye | 13

Preferred Practice Algorithm for Viral Eyelid Infections
1.	 Take a detailed history (e.g., recurrence, systemic symptoms). 

2.	 Rule our immunocompromised state

3.	 Perform a thorough clinical examination (e.g., lesion morphology, 
distribution). 

4.	 Identify key diagnostic features (e.g., umbilicated lesions, dermatomal 
rash). 

5.	 Initiate appropriate antiviral therapy if indicated. 

6.	 Monitor for complications (e.g., secondary infection, ocular involvement). 

7.	 Consider referral for surgical or advanced management if lesions persist.

Key Features of Viral Eyelid Infections

Condition Causative Agent Key Clinical Features Management
Molluscum 
Contagiosum

Poxvirus Umbilicated papules, 
follicular conjunctivitis

Excision, 
cryotherapy

HPV Warts Human 
Papillomavirus

Verrucous or filiform 
lesions

Excision, 
cryotherapy

HSV Eyelid 
Lesions

Herpes Simplex 
Virus

Grouped vesicles, 
blepharitis

Topical/oral 
antivirals

Herpes Zoster 
Ophthalmicus

Varicella-Zoster 
Virus

Dermatomal rash, 
Hutchinson’s sign

Oral 
antivirals, 
analgesics
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Introduction
	� Conjunctivitis is defined as the inflammation of the bulbar or palpebral 

conjunctiva. Commonly denoted as ‘Pink Eye’, it can be infective or 
inflammatory in etiology. (1)

	� The infectious form of conjunctivitis that is most frequently observed is 
viral

	� Improvement in diagnostic skills of viral conjunctivitis is important to 
reduce the inappropriate prescription of antibiotics

	� Thorough history taking and clinical examination is important especially 
in patients with atypical signs and chronic course

Epidemiology 
	� It can occur in all age groups. 

	� Mostly occurs in outbreaks (2)

	� Young adults are more commonly affected

Etiology
	� Adenovirus (Most common)(3–6)

	� Epidemic keratoconjunctivitis (EKC) (Type 8, 19 and 37): Most 
severe form

Viral Conjunctivitis
Pranita Sahay, Vaishali Tomar, Aarushi Saini 

3
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	� Pharyngoconjunctival conjunctivitis (PCF) (Type 3,4 and 7): Follicular 
conjunctivitis, fever, pharyngitis, preauricular lymphadenopathy

	� Herpes simplex 

	� Enterovirus - Acute hemorrhagic conjunctivitis (AHC)- Picornaviruses, 
Coxsackievirus A24 variant (7)

	� Varicella zoster (8)

	� COVID 19 (9)

	� Others – Measles virus, Mumps virus etc.

Pathogenesis 
	� Highly contagious in nature

	� Incubation period: 4 -24 days 

	� Infectious phase: 10-14 days 

	� Mode of transmissions - 
	� Hand-eye contact of infected ocular secretions 
	� Fomites (articles in contact with infected patients) 
	� Respiratory droplets
	� Hospital acquired infection due to contact with contaminated 

equipment such as slit lamp, applanation tonometer, eye speculum 
etc.

	� It usually has a follicular appearance characterized by small, dome shaped 
nodules without any prominent central vessel. One should be able to 
differentiate follicles from papillae which has a cobblestone arrangement 
of flattened nodules with central vascular core and is associated with 
allergic immune response or response to any foreign body. (10)

Clinical Features
Diagnosis is based on clinical (ocular and systemic) and laboratory signs.

Systemic Clinical Features
	� Minor flu like symptoms (malaise/ fatigue/ fever/ respiratory symptoms/ 

diarrhoea) maybe seen preceding the ocular symptoms

	� Pre-auricular lymphadenopathy

Pranita Sahay, Vaishali Tomar, Aarushi Saini 

3
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Ocular Symptoms
The symptoms are unilateral to begin with, but the second eye is eventually 
affected in 46-70% cases. The signs and symptoms are often less severe in the 
second eye.

	� Redness
	� Watering
	� Foreign body sensation
	� Lid swelling
	� Sensitivity to light 
	� Pain – rare

Ocular Signs
	� Diffuse conjunctival congestion (most common) (Figure 1)

Figure 1: Slit lamp image under diffuse illumination showing diffuse conjunctival 
congestion of (a) bulbar conjunctiva and (b) palpebral conjunctiva in a case of acute 

conjunctivitis

	� Tarsal follicles (Figure 2)

Figure 2: Slit lamp image under diffuse illumination showing conjunctival congestion 
with follicles in a case of acute conjunctivitis
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	� Sub-conjunctival petechial haemorrhages – typically seen in adenoviral 
infections.

	� Conjunctival chemosis

	� Watery discharge

	� Lid oedema

	� Corneal epithelial defect – rare

Specific clinical features of different types of viral conjunctivitis are highlighted 
in Table 1

Table 1 : Clinical Features of Viral Conjunctivitis

Epidemic 
Kera-
to-con-
junctivitis 
(EKC)

Pharyn-
go-con-
junctival 
Fever 
(PCF)

Acute 
Hemor-
rhagic 
Conjunc-
tivitis 
(AHC)

Herpes 
Simplex 
Virus Con-
junctivitis

Varicel-
la-Zoster 
Virus 
Conjunc-
tivitis

Etiology  Adenovirus Adenovi-
rus

Coxsack-
ievirus 
A-24 And 
Enterovi-
rus-70

HSV-1, 
Rarely 
HSV-2

Varicella 
Zoster 
Virus

Incubation 
Period 

3-10 days 2- 14 
days

1-2 days

Subconjunc-
tival Hemor-
rhage

+ +/- +++ +/- +

Fever +/- ++ +/- +/- +/-
Lymphade-
nopathy 

+ + +/- + +/-

Vesicular 
Skin Rash

- - - - ++
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Complications
	� Pseudo-membrane

	� 24% - 60% cases of severe viral conjunctivitis
	� Accumulation of exudate and fibrin
	� Severe cases can have subconjunctival fibrosis leading to 

symblepharon formation 

	� Nummular Keratitis
	� More common in adenoviral keratoconjunctivitis (11,12)
	� Occurs in upto 50% cases
	� Seen at 2nd to 3rd week of onset of conjunctivitis
	� Starts as punctate keratitis and proceeds to sub-epithelial nummular 

infiltrates 
	� The infiltrates in nummular keratitis have a greyish white appearance 

with fuzzy borders and sub-epithelial location (Figure 3)
	� Adenoviral keratoconjunctivitis - small (<0.5 mm) and uniform 

in size
	� Herpetic keratoconjunctivitis - large (>1 mm) and variable sized 
	� ASOCT shows sub-epithelial hyperreflective lesion at the site of 

nummular infiltrate 

Figure 3 (a) Slit lamp image under diffuse illumination showing multiple sub-
epithelial coin shaped greyish white corneal infiltrate < 1 mm in size with fuzzy 

borders (yellow arrows) in a case of acute nummular keratitis (b) Anterior segment 
optical coherence tomography image of the same patient showing subepithelial 

hyperreflective lesion (red arrows)

	� Can cause disabling symptoms like glare, halo, diminution of vision and 
night-time driving difficulty due to the scattering of light caused by these 
lesions

	� Treatment
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	� Nummular keratitis has a self-resolving course

	� Low potency topical Steroids are prescribed if lesions are in the visual axis 
and affecting vision.

	� Recurrences are common and, in such situation, topical immunomodulator 
can be added to the treatment

	� Secondary bacterial infection
	� Rare; Not much role of topical antibiotics in viral conjunctivitis 

	� Conjunctival scarring
	 Severe conjunctivitis can result in conjunctival scarring and subsequent 

severe dry eye disease due to the damage to the goblet cells present in the 
conjunctiva.

	� Corneal ulceration
	 Corneal ulcer in cases of conjunctivitis is rare to develop. However, 

injudicious prescription of topical steroids can result to viral keratitis 
particularly in cases of herpetic conjunctivitis

Investigations 
	� Diagnosis is clinical in most cases.

	� Investigations like viral PCR, cell culture, direct immunofluorescence and 
rapid antigen detection immunoassays are some of the modalities used to 
confirm the diagnosis 

Management 
	� Treatment is aimed at symptomatic relief. (Figure 4)

	� Preservative free lubricating drops are prescribed for ocular comfort.

	� Hygiene measures are explained to reduce spread.

	� Hand hygiene for patient - handwash with soap and water after every time 
they touch their eye.

	� Avoid sharing of fomites (towels, pillows, bedsheets etc.)

	� Avoid public places to reduce the spread (like school, office etc.)

	� Hand hygiene for doctor/staff at hospital with alcohol-based hand sanitizer 
with >60% alcohol 
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	� Disinfecting instruments in hospital to reduce the risk of spread to other 
patients.

	� Cold compresses

	� Topical Povidone Iodine are used as in office single time instillation 
irrigation as well as topical drops (commercially available). It has virucidal 
activity and reduces the viral shedding and transmission.(2,13,14)

	� Any pseudo-membrane if present needs to be peeled.

	� Topical steroid drops should not be routinely prescribed in cases of acute 
conjunctivitis as it prolongs the viral shedding. Its indication for use in 
conjunctivitis is limited to nummular keratitis involving the visual axis 
and severe conjunctivitis with pseudo-membrane formation.

	� There is no role of antiviral drugs in the management of viral conjunctivitis

Prognosis
	� The majority of cases of virus conjunctivitis resolve on their own. 

	� In rare cases, chronic infection may occur. Most cases resolve within 14-
30 days.

	� In some patients, photophobia, diminished vision and glare may be a 
problem.

Figure 4 Flowchart showing patient management protocol in acute viral conjunctivitis
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Patient Education
	� The risk of community transmission can be reduced by educating patients 

about this condition

	� Frequent hand washing with soap and water/sanitize

	� Patients should be advised to avoid sharing of towels, pillows and bedsheets 
at home

	� Patients should be informed to take leave from school, college, office and 
avoid visiting public places or maintain social distance from others for 
5-7 days from the onset of symptoms to avoid community spread of the 
disease 

	� Avoid self-medication with topical antibiotic and steroid

Conclusion
	� To conclude, viral conjunctivitis is predominantly a clinical diagnosis, that 

needs careful evaluation to rule out alternative diagnosis. 

	� Management is predominantly with lubricants for comfort. Steroids should 
be used with extreme caution in limited clinical scenarios. Antibiotics have 
no role in its management

	�  A careful follow-up is necessary in these cases to watch out for associated 
complications. 

	� Explaining the importance of hand hygiene to the patients is of utmost 
importance to break the cycle of viral transmission.
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Globally, infectious keratitis is one of the most common causes of serious 
visual impairment. Bacterial, fungal, viral, and protozoal aetiologies have been 
implicated as the cause for microbial keratitis. Viral keratitis is the leading 
cause for microbial keratitis in the developed countries. The most frequent virus 
that causes eye diseases is herpes simplex virus (HSV).  Herpes simplex virus 
(HSV) belongs to alpha-herpesvirus family. Other viruses include varicella-
zoster virus (VZV), cytomegalovirus (CMV) and Epstein-Barr virus (EBV).

Etiopathogenesis
HSV is a double-stranded DNA virus with two variants 

	� Type 1 HSV – usually causes eye infections
	� Type 2 HSV typically affects the genitalia

Mode of Transmission (1-8)
	� Close contact between a seropositive and seronegative individual
	� Direct contact with body secretions eg. saliva, tears and fomites
	� Reactivation of latent virus in trigeminal ganglia
	� From infected mother’s vaginal fluids during childbirth

Once inside the host cell, HSV utilizes the host’s DNA polymerase to proliferate 
and generate new viral particles which exit and disperse to other cells. They 
relocate to the trigeminal ganglion along the corneal nerves and remain dormant 
and reactivate later under certain circumstances of stress like
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Viral Corneal Infections
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	� Ocular - Ocular surgery, Laser procedures, Ocular trauma, Ocular 
inflammation

	� Systemic – Fever, Stress, Menstruation and hormonal changes, Ultraviolet 
radiation exposure

Clinical Presentations of Herpetic Eye Disease 
Herpetic eye disease can have variable clinical presentation that is described in 
detail in the section below. An overview of the varied clinical appearance and 
its management has been describe in table 1.

Table 1 An Overview Of Herpetic Eye Disease

Site of 
infection 

Clinical 
Condition

Clinical Feature Management

Corneal 
Epitheli-
um

Punctate 
keratitis

Fine or coarse 
superficial punctate 
lesions

	� Topical antiviral – eye 
ointment acyclovir 3% 
5 times/day 

	� Cycloplegics- 
homatropine 2% 

	� Preservative free 
artificial tears

	� Corticosteroids are 
contraindicated unless 
significant stromal 
involvement when 
started under antiviral 
cover

	� May add prophylactic 
topical antibiotic

	� Epithelial debridement 
may be done

Dendritic 
corneal ulcer

Branching ulcers 
with knobbed ends

Geographic 
corneal 
Ulcer

Dendrites coalese 
to form geographic 
ulcer with distinct, 
flat margins

Marginal 
keratitis

Subepithelial 
infiltrates with 
vascularization at 
the periphery

Neurotrophic 
ulcer 

Non healing ulcer, 
oval in shape, 
punched out look, 
rolled edges
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Corneal 
Stroma

Necrotizing 
stromal 
keratitis

Extensive stromal 
infiltration with 
epithelial defect, 
corneal necrosis

	� Topical corticosteroids 
( 1% prednisolone 
acetate)- 4 times/day in 
mild cases and hourly 
in severe cases

	� Topical antiviral agents
	� Gradual tapering of 

topical steroids over 
weeks

	� Cycloplegic agents- 
2% homatropine drops

	� May add prophylactic 
topical antibiotic

Immune 
stromal 
Keratitis

Punctate stromal 
opacities with 
intact overlying 
epithelium, Immune 
ring of Wessley

Corneal 
Endothe-
lium

Diffuse 
endothelitis

Diffuse stromal 
edema and keratic 
precipitates

Topical 
corticosteroids(1% 
prednisolone acetate)- 4 
times/day in mild cases 
and hourly in severe cases
Gradual tapering of topical 
steroids over weeks
Cycloplegic agents- 2% 
homatropine drops
Oral antiviral drug- Tab 
Acyclovir 400 mg 5 
times/day for two weeks 

Disciform 
endothelitis

Disc shaped area of 
stromal edema with 
keratic precipitates

Linear 
endothelitis

Linear KPs with 
stromal and epithe-
lial edema between 
keratic precipitates 
and limbus

Epithelial Keratitis 
It present with complains of watering, pain, photophobia, blurred vision 
and foreign body sensation. Corneal hypoesthesia may be noted on clinical 
examination in all the  conditions described below

a.  	 Punctate keratitis
	� Fluorescein staining shows fine or coarse superficial punctate lesions

	� Plaques of enlarged epithelial cells because of ongoing viral replication 
are present
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b.	 Dendritic corneal ulcer 
	� Linear branching ulcers with knobbed ends(terminal bulbs) (Figure 1)
	� Swollen borders of the dendritic lesions indicate intraepithelial cell 

infiltration.
	� Fluorescein staining shows zig-zag linear branching lines with knobbed 

ends 
	� Rose bengal stains the edges of the ulcer

Figure 1 Slit lamp photograph under diffuse illumination showing a case of dendritic 
corneal ulcer (a) under fluorescein stain highlighting the fine corneal dendrites with 

terminal bulbs (b) under rose Bengal stain showing positive staining

c.	 Geographical ulcer
	� Due to excessive steroid use, dendritic lesions coalesce to form a geographic 

ulcer with distinct, flat margins that can undergo conformational changes 
as the infection progresses. 

	� Large area of epithelial ulceration with erratic, map-like angulated borders 
is visible. (Figure 2)

	� Healing varies from complete resolution with minimal scarring to subtle 
gray-white subepithelial opacities known as “ghost figures” or “footprints” 
of HSV.

Figure 2 Slit lamp photograph of a geographic corneal ulcer (a) under diffuse 
illumination with fluorescein stain showing a geographic corneal ulcer with central 

dendrite (a) under cobalt blue filter (b) under rose Bengal stain 
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d.	 Marginal keratitis 
	� Subepithelial infiltrates with associated vascularization at the periphery 

near the limbus associated with an overlying epithelial defect

	� Marginal keratitis progresses centrally in a dendritic shape, typically 
followed by leash of blood vessels and subepithelial infiltration

	� Crucial to differentiate this from marginal keratitis caused by staphylococcus 
wherein the marginal infiltrates show a lucid interval from limbus, there 
is absence of overlying epithelial defect and presence of significant 
blepharitis.

e.	 Neurotrophic epithelial keratitis
	� Made worse by the use of topical epithelio-toxic medications such as 

antivirals for a prolonged duration

	� It has a slow progression with minimal complains of pain 

	� Characteristics of ulcer (Figure 3)
	� Oval in shape
	� Punched out appearance 
	� Rolled edges with heaped-up epithelium at the margins
	� Ulcer bed usually becomes gray-white in color

Figure 3 Slit lamp photograph of a neurotrophic ulcer (a) under diffuse illumination 
showing corneal scarring with a central well defined oval punched out corneal ulcer 
(b) under slit illumination showing an epithelial defect with stromal tissue loss and 

rolled edges

Management of Epithelial Keratitis
Physical Debridement
Infected epithelial cells should be carefully removed using a cotton-tipped 
applicator. 
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Topical Antiviral Treatment
	� Topical antiviral agents are administered

	� Topical acyclovir 3% ointment five times a day or gangiclovir gel 0.15% 
three times a day for two weeks

	� If the patient shows improvement after one week of administration, the 
dosages can be reduced—acyclovir can be given three times daily for the 
subsequent week

	� Antiviral medications should be discontinued beyond three weeks to 
avoid corneal epithelial toxicity which is indicated by punctate epithelial 
erosions, wave-like whorled epitheliopathy, follicular conjunctivitis, and 
rarely punctual occlusion. In advance cases, it may progress to neurotrophic 
ulcer

Cycloplegics and Lubrication
	� Cycloplegics, such as 2% homatropine hydrobromide or 1% cyclopentolate 

hydrochloride 

	� Due to the epithelial toxicity of topical antivirals, it’s essential to provide 
preservative-free artificial tears (like hydroxypropyl methylcellulose 0.3% 
eye drops) to keep the corneal epithelium lubricated

Monitoring and Assessment
	� If dendritic patterns persist beyond two weeks, further evaluation is needed 

to distinguish between true ulceration and dendritic epitheliopathy, which 
indicates a healing response without ulceration.

Corticosteroid Use
	� Corticosteroid drops are generally contraindicated in the treatment of 

infectious epithelial keratitis unless there is significant stromal involvement 
or kerato-uveitis

	� Topical 3% acyclovir ointment should be used five times a day for 2 to 3 
days to reduce viral load before starting corticosteroids at a frequency of 2 
to 4 hours, depending on the severity of the disease

Management Of Neurotrophic Keratitis
The treatment focus is on protecting the damaged basement membrane. The 
following measures may be taken in a stepwise approach
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	� Discontinue topical antiviral agents which are toxic to the epithelium

	� Preservative-free artificial tears and ointments.

	� Prophylactic topical antibiotic 

	� Anticollagenase drugs to decrease stromal lysis – oral doxycycline

	� Oral Vitamin C to promote healing

	� Autologous serum 20% eye drops in QID dose can be added if poor 
response is noted to conservative therapy

	� Topical insulin 10% in QID dose has also been reported

	� For non-healing ulcers, therapeutic bandage contact lenses can be used 

	� Surgical options 
	� Tarsorrhaphy or the injection of botulinum toxin to achieve temporary 

eyelid closure. 
	� Multilayered amniotic membrane transplantation
	� Conjunctival flaps or might be required. 

Complications
	� Stromal scarring

	� Neovascularization

	� Progression to Necrotizing viral keratitis  

	� Superadded bacterial infection

Stromal Keratitis
Stromal involvement is reported in 2% primary cases of herpetic eye disease and 
upto 20 to 48% in recurrent ocular herpes. It causes highest impact on vision 
loss due to scarring and neovascularization of the cornea compared to other 
subtypes. The clinical presentation can be either immune stromal or necrotizing 
stromal keratitis

Immune Mediated Stromal Keratitis 
	� Type III immune response to herpes simplex viral antigens leading to 

deposition of antigen-antibody complexes in the corneal stroma.

	� Also known as interstitial keratitis 

	� Clinical Features includes: 
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	� Intact corneal epithelium 
	� Punctate stromal opacities
	� Immune ring of Wessley (circular deposition of antigen-antibody 

complexes with  polymorphonuclear leucocyte infiltration)
	� Neovascularization
	� Development of “ghost vessels”  in healed keratitis
	� Secondary lipid keratopathy from ongoing and recurrent inflammation.

	� Necrotizing Stromal Keratitis 
	� Less common presentation of herpetic stromal disease
	� Caused by

•	 Intense immunological stromal inflammation
•	 Active viral replication
•	 Direct HSV penetration into stroma

	� Clinical signs include
	� Corneal ulcer with severe necrosis  
	� Extensive stromal infiltration with an overlying epithelial defect 

(Figure 4)

Figure 4 Slit lamp photograph of a case of resolving necrotizing viral keratitis 
showing conjunctival congestion, greyish-white corneal stromal infiltrate with corneal 

oedema and severe vascularization

	� Secondary Complications include
	� Corneal Perforation
	� Glaucoma
	� Uveitis
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	� Posterior synechiae
	� Hypopyon
	� Retrocorneal Membrane transplantation corneal membrane
	� Corneal opacity with severe vascularization

Management of Stromal Keratitis 
Immune Stromal Keratitis 

	� Topical steroids such as 1% prednisolone acetate ophthalmic suspension, 
should be administered four times daily in mild cases

	� In more severe instances, these steroids may need to be applied every hour

	� It is crucial to use topical corticosteroids in conjunction with antiviral 
medications, such as 3% acyclovir ointment

	� Cycloplegic agent, such as 2% homatropine hydrobromide or 1% 
cyclopentolate hydrochloride, can be included to help alleviate ciliary 
spasm.

Necrotizing Stromal Keratitis
	� For mild cases of necrotizing stromal keratitis, topical corticosteroids, such 

as 1% prednisolone acetate ophthalmic suspension, should be initiated at a 
frequency of four times daily. 

	� In more severe situations, corticosteroids may need to be administered 
every hour. 

	� It is important to combine corticosteroid treatment with topical antiviral 
agents like 3% acyclovir ointment along with cycloplegics.

	� Topical corticosteroids should be tapered very gradually over an extended 
period (typically over 10 weeks or more) to prevent reactivation of the 
condition and rebound inflammation.

	�  In some cases, patients may not be able to taper off corticosteroids without 
experiencing a recurrence of the disease; in these instances, low-dose 
topical corticosteroids (such as 0.01% dexamethasone ophthalmic solution 
or 0.125% prednisolone acetate ophthalmic suspension, administered once 
daily or every other day) may need to be continued indefinitely.

	� No benefit was noted with addition of oral acyclovir In patients of stromal 
keratitis as per the Herpetic Eye Disease Study (HEDS) (Table 2)
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Table 2 An overview of herpetic eye disease study

Type Of 
Keratitis

Intervention Done Conclusion

HEDS 1 
-SKN

Stromal 
keratitis, not 
on topical 
steroids

Topical trifluridine 
1% + Topical steroid 
(prednisolone phos-
phate 1% over 10 
weeks -tapering dose) 
vs placebo

Topical steroids can be 
given in HSV stromal 
keratitis and is effective 
in causing faster recovery 
and reducing progression

HEDS 
1-SKS

Stromal 
keratitis 
on steroid 
treatment

Topical trifluridine 1% 
and topical predniso-
lone phosphate 1% + 
oral acyclovir 400mg 
5 times a day for 10 
weeks with vs placebo 

Adding oral acyclovir 
to HSV stromal keratitis 
treatment has no apparent 
benefit in treatment suc-
cess or failure

HEDS 
1-IRT

Active HSV 
iridocyclitis

Topical trifluridine 1% 
and topical predniso-
lone phosphate 1% + 
Oral acyclovir 400mg 
5 times/day - 10 weeks 
vs placebo

Oral acyclovir may be 
beneficial in treating HSV 
iridocyclitis.
Small sample size of the 
study - hence results are 
not definitive

HEDS 
2-EKT

HSV 
epithelial 
keratitis

Oral acyclovir 400 mg 
5 times/day - 3 weeks 
started within 7 days 
of onset of symptoms 
vs placebo 

No benefit of adding oral 
acyclovir in preventing 
development of stromal 
keratitis/iridocyclitis in 
HSV epithelial keratitis.

HEDS 
2-APT

Inactive dis-
ease with his-
tory of HSV 
ocular disease 
within 1 year

Oral acyclovir 400 
mg 2 times a day for 
1 year with 6 months 
post treatment follow 
up vs placebo 

Prophylactic oral acyclo-
vir reduces the probability 
of recurrence of any form 
of HSV 

HEDS 
2- RFS

Inactive 
disease with 
history of 
HSV ocular 
disease 
within 1 year

Observational study No association of in-
creased risk of recurrence 
with increased psycholog-
ical stress, systemic infec-
tion, eye injuries, contact 
lens wear, menstrual peri-
ods and sun exposure
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Herpetic Endothelitis 
	� Delayed hypersensitivity reaction (type IV cell-mediated immune 

response) to herpes simplex viral antigens 

	� Mainly of 3 types depending upon location of keratic precipitates and 
presence of corneal edema -

	� Disciform endothelitis
	� Diffuse endothelitis
	� Linear endothelitis

Disciform Keratitis
	� Presenting symptoms include tearing, blurred vision, sensitivity to light.

	� Most common type of endothelitis

	� Characteristics features include (Figure 5)
	� Disc-shaped area of stromal oedema overlying a few keratic 

precipitates
	� No corneal infiltration or vascularization(2)

Figure 5 Slit lamp photograph of a case of (a-b) mild viral endothelitis under diffuse 
and slit  illumination showing mild corneal oedema (c-d) severe viral endothelitis 

under diffuse and slit illumination showing severe corneal oedema, Descemet 
membrane folds and keratic precipitates
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	� May occur without prior herpetic epithelial disease
	�  Often resolves without significant scarring
	� Severe episodes may progress to interstitial keratitis leading to 

stromal thinning and necrosis 
	� May be associated with trabeculitis and uveitis

Diffuse Endothelitis 
	� Rare Manifestation of Ocular Herpes

	� Represents an immune response directed at the corneal endothelium

	� Clinical features include

	� Diffuse KPs throughout the cornea
	� Associated diffuse stromal oedema and iritis

Linear Endothelitis 
	� Linear arrangement of KPs on the corneal endothelium progressing 

centrally from the limbus 

	� Associated with peripheral stromal edema in the area between the KPs and 
the limbus.

Management of Herpetic Endothelitis
	� Topical corticosteroids(1% prednisolone acetate)- 4 times/day in mild 

cases and hourly in severe cases with hradual tapering of topical steroids 
over weeks

	� Cycloplegic agents- 2% homatropine drops

	� Antiglaucoma medication

	� Oral antiviral drug- Tab Acyclovir 400 mg 5 times/day for two weeks 
followed by twice daily

Laboratory Diagnosis of Viral keratitis

The diagnosis of ocular herpetic disease, whether primary or recurrent, primarily 
relies on clinical examination. However, for atypical presentations or when 
confirmation is needed, laboratory tests may be necessary.

Giemsa Staining
	� Cytological analysis of Giemsa or Wright-stained samples of corneal 
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scraping specimen show Multinucleated Giant cells and Cowdry type A 
inclusions.

	� The test has sensitivity of approximately 57.1% and  specificity of 85.9%.

Polymerase Chain Reaction (PCR)  
	� PCR is a highly sensitive diagnostic method that can match the sensitivity 

of viral culture, with the added advantage of faster results.

	�  It can detect HSV in tear film and corneal scrapings

Viral Culture
	� Viral culture involves inoculating ocular samples onto cell cultures 

susceptible to HSV.  

	� Allowing for viral isolation and antiviral susceptibility testing are some of 
the benefits of this test.

	� Viral culture is less sensitive than PCR and has a longer turnaround time, 
making it less useful for acute diagnosis.

Immunological Tests 
	� These include tests such as immunofiltration, latex agglutination and 

enzyme-linked immunosorbent assay (ELISA). 

	� The ELISA test provides results within hours and has a sensitivity of 85% 
in detecting the virus. 

Surgical Management
In severe cases of necrotizing herpetic keratitis and non-resolving neurotrophic 
ulcer, surgical interventions may be necessary and can include procedures 
such as conjunctival flap surgery, amniotic membrane transplantation and 
tarsorrhaphy. In case of small corneal perforation corneal gluing maybe needed 
and tectonic penetrating keratoplasty for large perforations.

Herpes Zoster Ophthalmicus
Epidemiology
Herpes zoster has an annual incidence of 1.5 to 3 cases per 1,000 people, with 
no significant differences in occurrence based on gender, race, or seasonality.

Etiopathogenesis
	� Chickenpox serves as the initial infection when a nonimmune individual is 

exposed to the varicella-zoster virus (VZV).
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	� After the initial infection, the virus remains dormant in the dorsal root 
ganglia.

	� Reactivation of the virus later in life leads to herpes zoster, typically 
presenting in a dermatomal distribution.

	� The ophthalmic division of the trigeminal nerve is often affected during 
reactivation.

	� Early symptoms before the eruption of herpes zoster include malaise, 
fever, and headache.

	� Nasociliary nerve involvement results in classic Hutchinson’s sign, 
characterized by vesicles on the side or tip of the nose and indicates a 
heightened risk for ocular complications in herpes zoster ophthalmicus.

Clinical Features
	� Conjunctival congestion

	� Petechial haemorrhages

	� Papillary or follicular reactions

	� Corneal involvement may present as 
	� Punctate epithelial keratitis
	� Pseudo-dendrites - They are wide and more plaque-like than true 

dendrites and lack central ulceration.
	� Anterior stromal infiltrates
	� Nummular keratitis
	� Keratouveitis
	� Endotheliitis

	�  Pseudomembrane formation

	�  Episcleritis

	�  Scleritis

	� Posterior segment manifestations - acute retinal vasculitis, acute retinal 
necrosis, progressive outer retinal necrosis and acute optic neuritis

	� Transient palsies of the third, fourth, or sixth cranial nerves may result 
from vasculitis at the orbital apex

	� Brainstem dysfunction
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	� Post herpetic neuralgia occurs in about 35% of untreated cases and 15% of 
those treated with antivirals

Management
	� Antiviral treatment should begin within 72 hours of rash appearance.

	� Systemic therapy
	� Oral Acyclovir (800 mg five times daily) OR
	� Oral Valacyclovir (1 g three times daily) OR
	� Oral Famciclovir (500 mg three times daily) for 7 to 10 days

Oral Valacyclovir and famciclovir have better bio availability and more 
convenient dosing schedules but are more expensive than acyclovir.

	� Topical Therapy

	� Topical corticosteroids(e.g.1% prednisolone acetate) are useful for 
managing nummular keratitis, sclerokeratitis and disciform keratitis

	� Topical antivirals are usually not effective for corneal involvement

Zoster Eye Disease Study (ZEDS)
	� A multicenter randomized trial evaluating long-term oral valacyclovir(1 g 

daily for one year) for preventing recurrences of herpes zoster ophthalmicus.

	� Preliminary data suggest prophylactic antiviral treatment with acyclovir 
(400 mg twice daily) or valacyclovir (500 mg daily) reduces recurrence 
rate by 35%

	� The live attenuated varicella-zoster vaccine, Zostavax, was approved by 
the US FDA in 2006 for the prevention of herpes zoster in individuals 
aged 60 and older. A randomized trial demonstrated that Zostavax reduced 
the incidence of herpes zoster by 51.3% and Post Herpetic Neuralgia by 
66.5%. (27)

Postherpetic Neuralgia (PHN)
	�  Results from damage to sensory neurons caused by herpes zoster(shingles).

	� Symptoms include-
	� Continuous or intermittent pain
	� Allodynia (pain from non-painful stimuli) or itching
	� Poor response to treatment
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	� Medications for PHN Management include-
	� Tricyclic antidepressants (e.g., nortriptyline, amitriptyline).
	� Anticonvulsants (e.g., gabapentin, pregabalin)
	� Opioids(e.g. morphine).
	� Topical agents (e.g. lidocaine patches, capsaicin).
	� Intrathecal steroids may also be used.

	� Zostavax vaccine can help reduce the occurrence of PHN

Viral keratitis can have variable clinical presentation. The diagnosis is 
predominantly based on clinical findings. A timely initiation of treatment can 
result in good outcomes; however, recurrences are always a risk with this 
clinical condition.
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Viral infections can present with neuro ophthalmic signs. The signs and 
symptoms are based on the location of involvement. Ophthalmologists are in a 
position to recognize those signs and symptoms for early diagnosis and prompt 
treatment and management. The manifestations range from involvement of 
afferent visual pathway or efferent visual pathway. This chapter covers the 
neuro ophthalmic manifestations associated with common viral infections and 
the diagnostic approach in those patients.

Afferent pathway involvement: 
The optic nerve can be involved in a wide variety of viral infections. Herpes 
simplex viruses (HSV), Varicella zoster virus, Cytomegalovirus, Epstein 
Barr virus (EBV), Human immunodeficiency virus (HIV), Arboviruses like 
west nile virus, dengue virus, chickungunya, rift valley fever, Influenza virus 
(COVID 19 and H1N1), mumps and measels are the various viral etiologies 
presenting with optic nerve involvement [1].Certain viruses are known to affect 
young individuals or children (Varicella, Rubella, EBV )but some are common 
in elderly or immunocompromised individuals (Herpes zoster, HIV, Japanese 
encephalitis (JE) virus ). The pathogenesis of the disease could be due to direct 
involvement of the optic nerve by the organism or indirect involvement due to 
immune mediated, vascular, or degenerative changes. 

They present usually with atypical optic neuritis features like profound vision loss, 
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bilateral involvement, significant intraocular inflammatory reactions (anterior 
uveitis, vitritis, retinitis, retinochoroiditis) and associated systemic(fever, skin 
rashes, fatigue, myalgia, joint pains) or neurological manifestations (altered 
sensorium, headache, neck pain or stiffness, seizure). In acute setting it can 
manifest as optic neuritis - papillitis (anterior), neuroretinitis or retrobulbar 
neuritis. In chronic setting, optic atrophy can set in several weeks following the 
infection [2]. Post vaccination optic neuropathy is another rare entity described 
in viral infections. It is believed to be an immune mediated attack following 
vaccination. Vaccines like influenza virus, hepatitis B virus, hepatitis A virus, 
mumps, measels, rubella virus, rabies virus and variola virus are few of the 
common vaccines noted to have presented with optic neuritis[3]. It can occur 
within few days to weeks after vaccination. Most of them are bilateral and 
can either have anterior or retrobulbar presentation. The prognosis is usually 
good in these cases and they respond well to corticosteroids. Papilledema due 
to viral diseases is less commonly noted. There are reports in literature that 
viral meningitis, encephalitis or meningoencephalitis can present with raised 
intracranial tension, yet they have noted it to be mild and transient [4,5].

Efferent pathway involvement: 
Cranial nerve involvement due to viral infections is well recognized. The common 
symptoms are diplopia, droopy lids, proptosis, blurred vision if the second 
nerve is involved, photophobia, blurred near vision, oscillopsia, giddiness and 
headache. The pathogenesis could be due to direct infection and inflammation 
of the cranial nerves along its course or raised intracranial tension [6]. Another 
hypothesis is viral vasculitis causing transient vasospasm and ischemia of the 
cranial nerves [7]. Post infectious Gullain Barre syndrome can present with 
cranial nerve palsy (III, VI, VII nerves) [6]. They can present as isolated cranial 
nerve palsy (III, IV, VI, VII nerve involvement) or multiple cranial nerve 
palsy[8]. The common causative viral pathogens are HSV I & II virus, JE virus, 
enterovirus, poliovirus, Herpez zoster virus, dengue virus, Covid 19 and CMV. 
They may usually have associated meningitis or meningoencephalitis and rarely 
isolated [9].

Pupil involvement could be noted in the form of internal ophthalmoplegia 
without affecting the extra ocular movements (Adie’s tonic pupil) or involving 
the extraocular movements (pupil involving III nerve palsy). There are reports 
of influenza, Herpez zoster ophthalmicus (HZO) and COVID 19 as causative 
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etiology for Adie’s tonic pupil. Although the cause remains unclear, it is believed 
to be due to viral ganglionitis [10,11]. Nystagmus can be noted and it is usually 
present in patients with viral cerebellitis or vestibular neuronitis [12]. 

Diagnostic approach:
Appropriate diagnosis is based on detailed history which should include 
travel or stay in endemic areas, immunological status, associated systemic 
or neurological symptoms, presence of associated intraocular inflammation 
along with a laboratory workup of the patient. It might be wise to involve the 
infectious disease specialist as they are known to have systemic associations. 
Magnetic resonance imaging of the brain and orbit will be required to look for 
optic nerve signals or enhancement, cranial nerve thickening or enhancement, 
orbital apex or cavernous sinus soft tissue lesion, leptomeningeal involvement, 
cerebral edema, hydrocephalus. However, there are no comprehensive reports 
of MRI findings in viral infections. Extensive laboratory work-up including 
complete blood count, inflammatory markers, serological testing, blood culture, 
PCR or immunoassays for antibody detection in serum and CSF, apart from 
ocular fluids and CSF analysis will be required. Most of these patients are treated 
with specific antivirals with or without corticosteroid therapy. The recovery 
with treatment and prognosis is usually good in these patients if diagnosed and 
treated promptly.

Key Points:
	� Careful attention is required for history taking including history 

of travel, constitutional symptoms like fever, myalgia, headache, 
vaccination, medication and associated immunocompromised status.

	� Look for other features of infection and inflammation like uveitis, vitritis, 
retinitis or retinochoroiditis, meningitis and meningoencephalitis.
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Figure 1:A) 70 year old male with Right eye –NO PL secondary to absolute 
glaucoma,left eye 6/9,N8  presented with left side multiple cranial nerve palsy  (6th 

and 3rd nerve ) 20 days following recovery from HZO on the same side.B)MRI Brain 
and Orbit showed thickening of the left 6th and 3rd nerve 

Figure 1 B and C : MRI Brain and Orbit– B)T2 axial section showing thickening of 
the left 3rd cranial and C) T2 axial section showing thickening of the left  6th cranial 

nerve in our patient with Left side 3rd and 6th nerve palsy post HZO.  
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Neuro ophthalmic mani�esta�on o� 
�iral In�ec�ons  

Afferent Pathway Efferent Pathway 

Op�c Neuri�s  Papilledema  Cranial nerve palsy Pupil Abnormality Nystagmus  

*Papilli�s 
*RBN 

*Op�c atrophy 

Raised ICP ‐ 
*�eningo encephali�s 

*�eningi�s 

*Isolated 
*�ul�ple cranial 

nerve palsy 
*Internal 

Ophthalmoplegia 
(Tonic) 

*Pupil involvement 
+External 

ophthalmoplegia 

*Cerebelli�s
*�es�bular 
neuroni�s  

 RBN‐ Retrobulbar Neuroni�s �  ICP‐ Intracranial pressure 

Table 1:Flowchart showing the different neuro ophthalmic manifestations 
of Viral Infections.
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Herpetic viral uveitis remains a significant cause of uveitis and can pose a 
considerable challenge for clinicians. Two distinct clinical phenotypes of viral 
uveitis caused by herpes viruses are observed: viral anterior uveitis and viral 
posterior uveitis. While viral posterior uveitis—primarily retinitis—can be 
accompanied by anterior uveitis. Viral anterior uveitis is typically an isolated 
clinical phenotype and can occur without posterior segment involvement. 
However, clinicians must always conduct a thorough examination, including 
a proper dilated fundus evaluation. Viral posterior uveitis, such as acute retinal 
necrosis, often begins in the retinal periphery and may be missed if a careful 
fundus examination is not performed. Without proper evaluation, these cases 
could be misdiagnosed as anterior uveitis alone, leading to delayed or inadequate 
treatment.

Herpesviridae are double-stranded DNA viruses, with eight known types that 
can infect humans. These include herpes simplex virus type 1 (HSV-1) and type 
2 (HSV-2), varicella-zoster virus (VZV), cytomegalovirus (CMV), Epstein-
Barr virus (EBV), as well as human herpesviruses 6, 7, and 8 (HHV-6, HHV-7, 
and HHV-8). In this section, we will focus on the three types of viral anterior 
uveitis (AU) caused by HSV, VZV, and CMV, as well as common posterior 
uveitis clinical entities frequently encountered in daily practice.
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Herpetic Anterior Uveitis
Herpetic anterior uveitis (AU) remains most common infectious cause of 
anterior uveitis. The following clinical signs may arise suspicion of Herpetic 
AU: unilateral involvement, granulomatous KPs, sectoral iris atrophy, pupillary 
distortion, and acute intraocular pressure (IOP) spikes at recurrence. 

Clinical Features:
	� Patients present with symptoms typical of anterior uveitis like redness, 

pain and photophobia. Blurring of vision might also occur in cases with 
corneal involvement.

	� AU with skin rashes, particularly a vesicular rash following the dermatome 
of the ophthalmic branch of the trigeminal nerve, is a hallmark sign of 
VZV AU and is pathognomonic for herpes zoster ophthalmicus (HZO). 
While skin involvement has been rarely reported in HSV (zosteriform 
herpes simplex), skin rashes are extremely uncommon in CMV infection.

	� Although various authors have attempted to define distinct clinical 
phenotypes for HSV, VZV, and CMV, distinguishing these entities based 
solely on clinical signs is challenging and may not always be practical. 
Tables 1 and 2 highlight the Standardization of Uveitis Nomenclature 
(SUN) Working Group criteria for diagnosing HSV, VZV, and CMV anterior 
uveitis. These criteria can aid clinicians in differentiating these conditions 
by integrating clinical phenotypes with necessary laboratory investigations. 
However one must remember that these classification criteria were 
formulated primarily 
for research purposes. 

	� Corneal Involvement 
can be important clue 
to suspect Herpetic 
AU.   The iridocyclitis 
in HSV AU can 
accompany immune 
stromal keratitis or 
endotheliitis, but, as 
previously stated, 
it may occur as the Figure 1: Corneal involvement in Viral Anterior 

Uveitis 
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only inflammatory finding. HSV should be suspected in patients with 
iridocyclitis who have corneal ghost scarring indicative of a previous 
infectious epithelial keratitis. (Figure 1)

	� CMV anterior uveitis is characterized by endotheliitis with keratic 
precipitates, Descemet’s folds, and nodular or “coin-shaped” endothelial 
lesions with a surrounding halo. Corneal endothelial cell counts are 
significantly reduced in CMV-associated AU, as endothelial cells serve as 
the primary target of CMV infection (Often a decreased corneal endothelial 
cell density below 1000/mm2).1 An immune ring may also be observed in 
CMV endotheliitis. Around 25% of VZV-associated anterior uveitis cases 
exhibit corneal involvement, which can manifest as nummular keratitis, 
limbal keratitis, or ring-shaped corneal infiltrates.2 Profoundly decreased 
corneal sensation is a hallmark of VZV AU, particularly in herpes zoster 
ophthalmicus (HZO) and also can be seen HSV AU.

	� Iris atrophy and/or 
distorted or dilated or 
D shaped pupil can be 
seen herpetic AU, can 
result from result from 
an ischemic occlusive 
vasculitis. Such 
iris atrophy is more 
common in patients 
with VZV AU. (Figure 
2)

	� Posterior synechiae 
can be seen in HSV 
and VZV AU, but relatively rare in CMV AU

	� Herpetic AU can show improvement with topical corticosteroids, but 
inflammation tends to recur when steroids are tapered.3 

	� Keratic precipitates (KPs) in herpetic AU can be of various morphology, 
and distribution. In presence of keratouveitis, the distribution of KPs may 
be concentrated mainly on the areas of corneal inflammation. Mutton-fat 
KPs can be seen in these conditions. Pigmented KPs are often considered 

Figure 2: Iris atrophy in Viral anterior Uveitis
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Figure 3: Pigmented Keratic precipitates

an important findings 
in herpetic AU (Figure 
3) and usually formed 
due to the deposition 
of melanin-laden 
macrophages on the 
corneal endothelium. 
The location of KPs 
may be central, 
paracentral, or 
diffuse, and often 
crosses the midline. 
Coin‑shaped KPs has 
been described to be characteristic of CMV AU and estimated to have a 
positive predictive value of 90.9% for CMV.4

	� Ocular hypertension is an important characteristic of Herpetic AU. Such 
rise in IOP is secondary to trabeculitis caused by the viral infection. 
Thus such acute rise of IOP responds to topical corticosteroid.3 Posner-
Schlossman syndrome presents as recurrent, acute episodes of mild 
unilateral anterior uveitis with a few granulomatous keratic precipitates 
and significantly elevated intraocular pressure (mean 43–49 mmHg). 
While various infectious agents, including HSV, have been suggested in 
isolated case studies, CMV is considered a primary causative factor. 1,3,5 

	� Rubella virus (RV)-associated anterior uveitis (AU) is typically chronic 
and unilateral but can be bilateral in some cases (14%). The detection of 
anti-RV antibodies in the anterior chamber fluid suggests RV involvement 
in Fuchs’ uveitis syndrome, though its pathogenesis may be more immune-
mediated than infectious, as evidenced by the decline in FUS cases 
following rubella vaccination.3 One important feature of RV AU is Koeppe 
nodules which is not seen in HSV, VZV or CMV AU.3
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The Standardization of Uveitis Nomenclature Working Group Criteria 
for diagnosis of CMV Anterior Uveitis8

1. 	 Evidence of anterior uveitis 
a. 	 anterior chamber cells 
b. 	 if anterior vitreous cells are present, anterior chamber inflammation 

should be present 
c. 	 no evidence of retinitis AND 

2. 	 Evidence of cytomegalovirus infection in the eye. Positive PCR for 
cytomegalovirus on aqueous specimen 

Exclusions
1. 	 Positive serology for syphilis using a treponemal test 
2. 	 Evidence of sarcoidosis (either bilateral hilar adenopathy on chest 

imaging or tissue biopsy demonstrating non caseating granulomata) 
3. 	 Aqueous specimen PCR positive for herpes simplex virus or varicella 

zoster virus (PCR = polymerase chain reaction).

The Standardization of Uveitis Nomenclature Working Group Criteria 
for diagnosis of HSV/VZV Anterior Uveitis 6,7 

1. 	 Evidence of anterior uveitis 
a. 	 Anterior chamber cells
b. 	 If anterior vitreous cells are present, severity is less than anterior 

chamber inflammation 
c. 	 No evidence of retinitis AND

2. 	 Unilateral uveitis (unless there is a positive aqueous PCR result for 
HSV /VZV) AND 

3. 	 Evidence of herpes simplex infection in the eye 
a. 	 Aqueous humor PCR positive for HSV/VZV OR 
b. 	 Sectoral iris atrophy in a patient ≤50 years of age OR 
c. 	 Herpes simplex keratitis ( in case of HSV AU) or  concurrent or 

recent dermatomal herpes zoster ( in case of VZV AU)
Exclusions 
1. 	 When suspecting HSV AU : Concomitant dermatomal/cutaneous 

varicella zoster virus (unless aqueous specimen PCR positive for herpes 
simplex virus) 

2. 	 Positive serology for syphilis using a treponemal test 
3. 	 Evidence of sarcoidosis (either bilateral hilar adenopathy on chest 

imaging or tissue biopsy demonstrating noncaseating granulomata) 
4. 	 Aqueous specimen PCR positive for other viruses 
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Differential Diagnosis of Herpetic AU:
Though it is difficult to  distinguish herpes simplex versus herpes zoster versus 
cytomegalovirus based on clinical signs alone. It is important for clinicians 
to differentiate viral anterior uveitis from the most common cause of anterior 
uveitis—HLA-B27-associated uveitis:

1. 	 Unlike HLA-B27-
associated anterior 
uveitis, which 
typically alternates 
between the eyes, 
viral anterior uveitis 
is usually unilateral. 

2. 	 Unlike viral anterior 
uveitis, HLA-B27-
associated uveitis 
tends to present with 
a fibrinous reaction in 
the anterior chamber, 
with or without 
hypopyon (Figure 4).

Another such closely associated disease is Fuch’s Uveitis. Table 3 outlines the 
differentiation characteristics between these clinical entities 

Viral anterior 
uveitis

HLA B-27 associated 
anterior uveitis

Fuch’s uveitis 
syndrome

Age Young to 
middle age 
except VZV 

Young to middle aged Young to middle 
aged individuals

Gender pre-
dilection

Male in CMV Male No predilection

Laterality Unilateral Alternating Unilateral Unilateral
Systemic 
involvement

Vesicular rash 
(VZV AU)

Ankylosing spondylitis,
Reactive arthritis, and 
other
Spondyloarthropathies

None

Fig 4: Fibrinous reaction in Anterior Chamber in HLA 
B27 associated anterior uveitis  
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Conjunctival 
injection

Mild to 
moderate

Moderate to severe Mild

Corneal scar Present in CMV, 
HSV, HZV

No scar No scar

Anterior 
chamber

Mild to 
moderate

Severe fibrinous 
reaction ± Hypopyon

Mild 

± Iris stromal 
hemorrhage

 ± Amsler sign

Iris Iridoplegia 
and sectoral 
iris atrophy

No atrophy Loss of fine 
pattern of iris  ±  
transillumination 
defects. ± 
Heterochromia 
(less prominent in 
Darker irides)

Posterior 
synechiae

May be 
present

May be present Absent

Cataract Later in onset Later in onset May be present 
at the time of 
presentation

Posterior 
segment in-
volvement
Vitritis May be present Spillover vitritis Vitreous Debris  
Miscella-
neous

Cystoid macular 
oedema and disc 
oedema in few cases

Glaucoma High IOP in 
HSV, HZV, 
CMV cases

In chronic cases Can occur

Investigation in Herpetic AU: 
Aqueous paracentesis with PCR analysis of aqueous humor remains the most 
crucial investigation for detecting herpesvirus genomes in such cases. While 
PCR is highly sensitive and can identify minimal viral DNA for rapid diagnosis, 
a negative result does not exclude a viral etiology.2,3
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Serology has limited value because most adults have had prior exposure to these 
viruses, which are ubiquitous. Even if IgM antibodies for HSV, VZV, or CMV 
are positive, this indicates active systemic infection but does not prove ocular 
involvement. Therefore, treatment of the condition should not be initiated solely 
based on serology without a definitive clinical phenotype

In cases of suspected CMV-associated anterior uveitis, a lower endothelial 
cell count (ECC) in the affected eye compared to the fellow eye serves as a 
distinguishing feature, as this reduction is not typically observed in other viral 
uveitis.9 The severity of endothelial cell loss correlates with the viral load. Anterior 
segment optical coherence tomography  can reveal characteristic nodular and 
coin-shaped endothelial lesions, appearing as an irregularly thickened, highly 
reflective endothelial layer. Additionally, confocal microscopy, a non-invasive 
imaging technique, can identify “owl eye cells”—enlarged endothelial cells with 
a highly reflective nucleus surrounded by a low-reflectivity halo—allowing for 
both diagnosis and monitoring of treatment response.5

Treatment of HSV and VZV AU
Initial Treatment:

	� Oral acyclovir: 400 mg, five times daily for 4 weeks. In case severe 
inflammation, or HZO, acyclovir 800 mg is used five times daily. 
Alternatively, valacyclovir can be used 500 mg three times daily for 4 weeks.

	� Topical corticosteroids: Reduce anterior segment inflammation.
	� Cycloplegics: Alleviate pain and prevent posterior synechiae.

For Severe or Recurrent Cases:
	� Maintenance therapy with oral acyclovir: 400 mg twice daily to prevent 

relapse. Valacyclovir 500 mg twice daily can also be used as maintenance 
therapy.

Treatment of CMV AU:
	� Valganciclovir is primarily used for systemic (oral) therapy. 
	� Systemic treatment is more effective in controlling inflammation than 

topical therapy.
	� Higher therapeutic levels of ganciclovir are maintained in the aqueous 

humor with systemic therapy.
	� Topical ganciclovir 0.15% is commonly used. It reduces systemic toxicity 

and eliminates the need for frequent lab monitoring. While topical 
ganciclovir may help lower recurrence frequency in CMV anterior uveitis, 
it does not significantly prolong the time to recurrence.
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Highlights of The Infectious Uveitis Treatment Algorithm Network 
(TITAN)  Report10,11 

•	 Report 1 addresses herpes simplex virus (HSV) and varicella zoster virus 
(VZV) anterior uveitis:

•	 Typical features include unilateral involvement, sectoral iris atrophy, 
increased intraocular pressure, and decreased corneal sensation.

•	 PCR testing of aqueous humor is recommended when diagnosis is 
uncertain but clinical diagnosis is usually sufficient.

•	 Antiviral therapy with agents like valacyclovir is advised, often for 
weeks to months, with corticosteroids for inflammation control.

•	 Maintenance antiviral therapy may be considered for recurrent cases.
•	 Report 2 focuses on cytomegalovirus (CMV) anterior uveitis:
•	 Diagnosis relies heavily on aqueous humor PCR for CMV confirmation.
•	 Treatment involves valganciclovir or ganciclovir, with regular monitoring 

of inflammation and intraocular pressure.
•	 Both reports emphasize the need for regular follow-up to monitor disease 

activity, treatment response, and complications.
•	 Despite expert consensus, gaps remain in long-term management and 

optimal treatment duration, highlighting the need for more clinical trials.

Posterior Herpetic Uveitis
Posterior herpetic uveitis remains a devastating sight-threatening condition 
and can have plethora of distinct clinical manifestations. While HSV and VZV 
can cause acute retinal necrosis (ARN), progressive outer retinal necrosis, and 
non-necrotizing herpetic retinopathies, CMV can cause fulminant vasocentric 
retinitis. 

Acute Retinal Necrosis:
	� ARN generally affects healthy, immunocompetent individuals regardless 

of sex or race. The disease affects typically young adults. A bimodal age 
distribution has been described by various authors with peaks at 20 and 50 
years of age. However, ARN has been reported in children also. 

	� ARN generally begins with unilateral disease. Second eye becomes 
involved in one third cases usually within 1 to 6 weeks. The longest 
interval reported between the involvements of two eyes is 34 years. 
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	� ARN is primarily caused by Varicella-zoster virus (VZV), which accounts 
for most cases, followed by Herpes simplex virus type 1 (HSV-1) and type 
2 (HSV-2). Although Cytomegalovirus (CMV) and Epstein-Barr virus 
(EBV) have been reported as potential causes, they are extremely rare. 
Recently, the Standardization of Uveitis Nomenclature (SUN) Working 
Group evaluated the classification criteria for ARN and excluded CMV 
from its etiology.12 (Table 4 and 6)

	� It has been reported that varicella-zoster virus or herpes simplex virus type 
1 cause ARN syndrome in older patients, whereas herpes simplex virus 
type 2 causes ARN in relatively younger patients.13 

Clinical Features:
	� Early symptoms are usually very minimal at initial stages of the disease 

and patients may complain of irritation, redness, photophobia, pain with 
eye movement and floaters. 

	� Anterior segment examination reveals mild to moderate anterior uveitis. If 
a dilated fundus examination is not done, the condition may be missed as 
a case of anterior uveitis.

	� Ocular hypertension can occur in patients with ARN.

	� The characteristic triad of lesions encountered in acute retinal necrosis 
consists of : Moderate to severe vitritis, Confluent necrotizing retinitis and 
Retinal vasculitis.14 

	� Peripheral retinitis 
is the hall mark of 
the disease. Lesions 
are characterized by 
w e l l - d e m a r c a t e d , 
multifocal confluent 
patches of yellowish 
white infiltrates in 
the periphery at 
the level of deep 
retina and retinal 
pigment epithelium. 
Retinal hemorrhages, 
although present, are not a prominent feature (Figure 5).

Figure 5: Acute Retinal Necrosis 
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	� Active vasculitis is characterized by vascular sheathing and perivascular 
small intraretinal hemorrhages. Characteristically arteries are more 
affected than veins.

	� As the retinal necrosis and sloughing progresses, resultant debris 
accumulation and inflammation of vitreous ensues often giving rise to a 
dense vitreous haze.

	� Posterior pole involvement is uncommon and occurs in the late part of the 
disease.

	� With treatment resolution of acute retinal necrosis begins approximately in 
3 weeks. In untreated patients, inflammation starts resolving 6 to 1 2 weeks 
after the onset of symptoms. 

	� Retinal thinning and atrophy start at the peripheral margins and gradually 
moves centrally. Meanwhile, retinal pigment epithelium perturbation 
develops with areas of clearing they form a characteristic “Swiss-cheese 
appearance”. 

	� Vitreous organization and traction continue to develop during this phase. 
The thin atrophic retina often contributes to the development of retinal 
holes or tears, which typically appear at the junction of normal and 
affected retina. Retinal holes, combined with vitreous traction, lead to 
retinal detachment in up to 60% of cases.14  



CME - Viral Infections of Eye | 57

The Standardization of Uveitis Nomenclature (SUN) Working group 
criteria to diagnose ARN12

1. 	 Necrotizing retinitis involving the peripheral retina

	 AND (either #2 OR #3)
2. 	 Evidence of infection with either herpes simplex virus (HSV) or 

Varicella zoster virus (VZV)
a. 	 Positive PCR for either HSV or VZV from either an aqueous or 

vitreous specimen
OR

3. 	 Characteristic clinical picture
a. 	 Circumferential or confluent retinitis AND
b. 	 Retinal vascular sheathing and/or occlusion AND
c. 	 More than minimal vitritis 

Exclusions
1. 	 Positive serology for syphilis using a treponemal test
2. 	 Intraocular specimen PCR-positive for cytomegalovirus or Toxoplasma 

gondii (unless there is immune compromise, morphologic evidence for 
>1 infection, the characteristic clinical picture of acute retinal necrosis, 
and the intraocular fluid specimen has a positive PCR for either HSV 
or VZV)

Investigation: 
Ultra-widefield imaging allows the better visualization of the peripheral retina, 
and can be a useful tool in monitoring the progression and response to treatment

As the disease primarily involves peripheral retina, Optical coherence 
tomography (OCT) has a limited role. However, OCT through the lesion in ARN 
shows hyperreflectivity and disorganization of the inner retina with subsequent 
involvement of the outer layers.

PCR from ocular fluid have shown relatively higher sensitivity, ranging from 
79–100%. Anterior chamber paracentesis is preferred as it is relatively safer and 
less invasive compared to vitreous biopsy. Various studies have documented a 
wide range of sensitivity for herpesvirus PCR testing in aqueous humor samples, 
with reported values between 84% and 100%.15 In comparison, similar PCR 



58 | CME - Viral Infections of Eye 

analyses conducted on vitreous samples have shown sensitivity levels varying 
from 77.9% to 100%.16

ARN has been reported in association with viral meningoencephalitis, and 
it may be important to elicit a proper history in these patients and perform 
neuroimaging in selected case.

Management:
The aim of medical therapy in acute retinal necrosis is rapid recovery of the 
disease and prevention of fellow eye involvement. The risk of fellow eye 
involvement reduces from 65 % (in cases of untreated cases) to 25% at 2 years 
follow up.17 Thus, systemic antiviral remains the mainstay of treatment in cases 
with ARN.

Intravenous acyclovir is an effective modality of treatment for acute retinal 
necrosis. Regression of the ARN with intravenous acyclovir is usually seen 
within four days and complete regression occurs on average 32.5 days after 
treatment.18

Oral valaciclovir (3 g in three divided doses ) has been found to reach inhibitory 
levels in the vitreous and demonstrates comparable efficacy to intravenous 
therapy in terms of retinitis regression time, final visual acuity, and risk of 
retinal detachment.19

A systemic meta-analysis found that the best visual acuity improvement was 
achieved with a combination of systemic and intravitreal antivirals compared to 
oral antivirals alone or intravenous antivirals alone, although the difference was 
not statistically significant.20

Intravitreal ganciclovir (200-2000μg/0.1ml) and Foscarnet injections 
(2.4mg/0.1ml) are increasingly being used and found to be the beneficial in the 
management of ARN. 

Corticosteroid helps in reducing intraocular inflammation and clearing vitreous 
haze in acute retinal necrosis; however, they do not have any beneficial effect 
in reducing severity of the clinical entity and its lesions. It should be kept in 
mind that corticosteroid therapy in ARN should be started only after initiation 
of antiviral therapy as it can promote viral replication. Topical corticosteroid 
can be used to treat anterior segment inflammation, if present.
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Application of prophylactic confluent laser photocoagulation posterior to the 
areas of active retinitis to create a “new artificial ora serrata” posterior to the 
affected zones in which retinal holes are likely to develop is now rarely used.

Vitrectomy with silicone oil tamponade is the primary surgical approach for 
retinal detachment in ARN. However, the success rate for retinal reattachment 
is approximately 58%, significantly lower than that for non-ARN detachments. 
Additionally, there is a 12.3% risk of phthisis bulbi following surgery.

Progressive Outer Retinal Necrosis
Progressive outer retinal necrosis (PORN) is a severe, devastating form of 
necrotizing herpetic retinopathy that primarily affects immunocompromised 
individuals, particularly AIDS patients with CD4+ T cell counts below 50 
cells/μl. This condition is marked by early damage to the outer retinal layers, 
minimal intraocular inflammation, and a rapid progression of vision loss, even 
with antiviral treatment.21

	� Patients usually present with a complaint of rapid, painless loss of central 
vision, floaters

	� Patients are usually previously diagnosed AIDS, usually with a 
compromised CD4 lymphocyte counts and VZV has been implicated in 
majority of the cases.21,22

	� The initial lesions are multifocal and involve outer retinal layers with 
minimal vision disturbances, but quickly progress to full-thickness 
retinal involvement 
and coalescing and 
progressing rapidly 
toward the macula, 
leading to loss of 
vision

	� Fundus examination 
reveals homogeneous, 
creamy yellow 
opacification of the 
deep retina. (Figure 
6) As the disease 
progresses, early Figure 6: Progressive Outer Retinal Necrosis 
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clearing of necrotic debris highlights perivascular clearing of retinal 
opacification. Late presentation can show thick, opaque, plaque-like 
scarring, and it sometimes has the appearance of ‘cracked mud’. 

	� Optic nerve involvement in the form of disc swelling, hyperemia, and 
optic atrophy has been reported in 17% of patients while relative afferent 
pupillary defect seen in almost 40% of the patients in a study. 

	� Retinal detachment is very common in these patients.23

	� This is a rapidly progressing, devastating condition, and classically 
intravenous acyclovir has poor outcome. A combination of intravitreal 
and intravenous antivirals has been found to have better outcome in these 
patients. Higher dose of intravenous acyclovir, Ganciclovir, foscarnet 
can be used. And all these should be accompanied by highly active 
antiretroviral therapy (HAART) with special attention to improve CD4 
lymphocyte count.21

Table5: Diagnostic criteria for progressive outer retinal necrosis 24

Clinical characteristics required for diagnosis
Characteristics that 
support but are not 

required for diagnosis
	� Multifocal lesions characterized by deep retinal 

opacification without granular borders; there 
may be areas of confluent opacification

	� Lesions located in the peripheral retina with or 
without macular involvement

	� Extremely rapid progression of lesions.
	� No consistent direction of disease spread.
	� Absence of vascular inflammation.
	� Minimal or absent intraocular inflammation

Perivenular clearing of 
retinal opacification

Cytomegalovirus Retinitis
Cytomegalovirus (CMV) is a widespread herpesvirus that can be spread through 
placental transfer, breast feeding, saliva, sexual contact, blood transfusions, 
and organ or bone marrow transplants. More than 40% of people globally have 
been exposed to CMV.   CMV is persistent life long, however, remains latent 
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in healthy individuals. Activation occurs in patients with compromised immune 
systems, leading to systemic infection and in iatrogenically immuno-suppressed 
patients after organ or bone marrow transplantation. One of the sites where 
CMV can remain latent is the eye. CMV retinitis remains the most common 
opportunistic ocular infection in immuno-compromised patients. 

Before the introduction of highly active antiretroviral therapy (HAART), 
cytomegalovirus (CMV) retinitis was considered as an AIDS-defining 
opportunistic infection. During that time, the likelihood of developing CMV 
retinitis after an AIDS diagnosis was approximately 30%. The main risk 
factor was a severely reduced CD4+ T cell count, with most cases occurring 
in individuals whose CD4+ counts fell to 50 cells/μL or lower. This was 
particularly significant because over 90% of those at high risk for HIV infection 
were already CMV-seropositive. With the advent of HAART therapy and 
suppression of HIV replication to often undetectable levels and higher CD4+ 
T-cell counts, the occurrence of CMV retinitis in AIDS patients has dropped by 
more than 95%.

Clinical Features:

	� Patients with CMV retinitis may be asymptomatic or present with a 
variety of visual complaints which correlate closely with the area of retinal 
involvement. With vitreous involvement, the patient may complain of 
blurred vision and floaters. If the disease process involves the macula, the 
patient may complain of a rapid decrease in visual acuity, metamorphopsia, 
and micropsia.

	� The external appearance of the eye affected by CMV retinitis is usually 
white and quiet. 

	� Slit-lamp exam may reveal mild signs of inflammation including fine 
keratic precipitates and anterior chamber cells. 

	� The SUN Working Group classification criteria for CMV retinitis in 2021 
categorized a few distinct clinical characteristics of the clinical entities, 
and these includes: (a) wedge-shaped area of the retinitis, (b) hemorrhages, 
(c) granular appearance of the retinitis, or (d) no or mild vitritis.
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	� Fulminant or  hemor-
rhagic variant is char-
acterized by wide-
spread retinal edema 
and necrosis, often ac-
companied by bleed-
ing, giving it a “piz-
za pie” or “cottage 
cheese and ketchup” 
appearance. (Figure 
7) 

	� Indolent or granular 
variant has a more 
subtle, “granular” look. The primary distinction between the two forms 
lies in the location of the lesions: the hemorrhagic type tends to affect the 
posterior pole of the retina, while the granular type is more commonly 
found in the peripheral areas.

	� Vascular sheathing is unusual; however, if it occurs it can lead to the 
striking appearance of frosted branch angiitis. 

	� Papillitis occurs in up to 4% of patients with CMV retinitis either 
through primary involvement of the optic nerve or through spread from 
peripapillary retina. The resulting CMV optic neuritis leads to rapid loss 
of vision if untreated but has good visual prognosis if treated promptly and 
aggressively.

	� CMV retinitis typically progresses at a slower pace compared to conditions 
like acute retinal necrosis and, when detected early and treated with proper 
antiviral therapy, it often preserves relatively good vision. However, 
without treatment, the condition can lead to full-thickness retinal necrosis, 
significantly increasing the risk of rhegmatogenous retinal detachments.

Figure 7: Cytomegalovirus (CMV) Retinitis  
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The Standardization of Uveitis Nomenclature (SUN) Working Group 
Classification criteria for CMV Retinitis25

Criteria (requires #1 and #2 and either #3 or #4)
1. 	 Necrotizing retinitis with indistinct borders due to numerous small (<50 

μm) satellites
AND

2. 	 Immune compromise, either
a. 	 Systemic (e.g. AIDS, organ transplant, chemotherapy) OR
b. 	 Ocular (e.g. intraocular corticosteroids or chemotherapy)

	 AND (#3 or #4)
3. 	 Characteristic clinical picture ([a. or b. or c.] AND d.)

a. 	 Wedge-shaped area of retinitis OR
b. 	 Hemorrhagic appearance of the retinitis OR
c. 	 Granular appearance of the retinitis AND
d. 	 Absent to mild vitritis

OR
4. Evidence of intraocular infection with cytomegalovirus
  a. Positive PCR* for cytomegalovirus from either the aqueous or vitreous 

specimen
Exclusions
1. 	 Positive serology for syphilis using a treponemal test
2. 	 Intraocular specimen PCR-positive for herpes simplex virus, varicella 

zoster virus or Toxoplasma gondii (unless there is immune compromise, 
morphologic evidence for >1 infection, the characteristic picture of 
cytomegalovirus retinitis, and the intraocular fluid specimen also has a 
positive PCR for cytomegalovirus)

Locations of CMV retinitis lesions have been mapped using a standard 
zone grading system.

	� Zone 1 is defined as the area within 1500 mm of the optic nerve or 3000 
mm of the fovea. 

	� Zone 2 extends from zone 1 to the equator defined by the ampullae of 
the vortex veins and

	� Zone 3 encompasses the remaining anterior retina, terminating at the 
ora serrata. 
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Management:
Three drugs were approved by the Food and Drug Administration (FDA) for 
treatment of CMV retinitis: ganciclovir, foscarnet, and cidofovir. All of them act 
by inhibition of CMV DNA polymerase. 

The drugs are virostatic, not virucidal and thus they must be continued 
indefinitely in patients with persistent immunosuppression. 

Ganciclovir Foscarnet Cidofovir
Induction therapy 
(two weeks)

IV 5 mg/kg 
BDS for 2-3 
weeks

60 mg/kg every 8 
hours for 2–3 weeks

5 mg/kg once 
weekly for 2 
weeks

Maintenance 
therapy 

5 mg/ kg OD 90–120 mg every 24 
hours.

5 mg/kg every 2 
weeks

Side-effects Bone marrow 
suppression

Nephrotoxicity, 
electrolyte 
disturbances and 
seizures

Nephrotoxicity, 
neutropenia and 
anterior uveitis

Intravitreal 
preparation

2000µg in 0.1 
mL

2.4 mg in 0.1 mL Usually avoided 

	� Ganciclovir is 10 to 100 times more potent than acyclovir in vitro because 
CMV unlike other herpes viruses lacks thymidine kinase, which is required 
for acyclovir phosphorylation.  

	� Valganciclovir is Pro-drug of ganciclovir and has better gastrointestinal 
absorption. The drug is as effective as intravenous ganciclovir. 

	� Foscarnet is a pyrophosphate analog and selectively inhibits CMV 
DNA polymerase. Intravenous ganciclovir and foscarnet are equivalent 
in controlling CMV retinitis during induction and maintenance and are 
similar in their ability to preserve vision. 

	� In AIDS patients, foscarnet treatment results in decreased mortality 
compared with ganciclovir, possibly due to the inhibitory effect of foscarnet 
on HIV via inhibition of reverse transcriptase. 

	� However, compared with ganciclovir, the use of foscarnet was more 
frequently limited by longer infusion times and the occurrence of toxic 
reactions like nephrotoxic electrolyte abnormalities, which mostly resolved 
after discontinuation of drug administration
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	� Ganciclovir-resistant retinitis can be treated with foscarnet because the 
mechanism of action differs.

	� Cidofovir is a nucleotide analog containing a phosphonate group that 
allows activity without virus-dependent phosphorylation necessary for the 
activation of ganciclovir.  

	� Fomivirsen is administered solely by intravitreal injection with a dosing 
regimen of 330 mcg weekly for 2 weeks during the induction phase 
followed by injections of the same dose every 4 weeks during maintenance.   

CMV Retinitis and HAART
Recommendations for ophthalmic screenings in HIV-positive patients to rule 
out CMV retinitis were established before the widespread use of HAART and 
are based on the patient’s CD4+ T-cell count.

Accepted guidelines recommended:

	� Yearly screens in patients with a CD4+ T-cell count of greater than 100 
cells/mL.

	� Six-month screens for CD4+ T-cell counts between 50 and 100 cells/mL.

	� Three-month screens for CD4+ T-cell counts of less than 50 cells/mL.

These guidelines need to be refined in the era of HAART. The clinical picture 
is now more complicated as patients on HAART will frequently mount immune 
reconstitution, which can produce sustained remission of established CMV 
retinitis and provide protection against new onset retinitis. In addition, patients 
with previous CMV retinitis should be examined regularly after immune 
reconstitution.

Viral Scleritis 
Viral scleritis is a rare but significant form of infectious scleritis, most 
commonly caused by herpes simplex virus type 1 (HSV-1) and varicella zoster 
virus (VZV).  The autoimmune response triggered by viral infections is thought 
to be associated with the release of sequestered self-antigens following virus-
induced tissue damage, and the molecular mimicry. This process can lead to an 
immune-complex vasculitis affecting the eye. 

It typically affects middle-aged individuals, with a predilection for women, and 
usually presents unilaterally with moderate to severe ocular pain. The clinical 
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course can be acute or chronic, sometimes persisting for years. A high index 
of suspicion is necessary, as viral scleritis often lacks pathognomonic signs, 
leading to frequent diagnostic delays. 

Clinical Features:
Herpetic scleritis (due to HSV or VZV) typically manifests as unilateral diffuse 
anterior scleritis and may be associated with keratitis and uveitis. 26 27 Key 
features of such scleral inflammation include: 

	� Severe ocular pain disproportionate to findings

	� Associated perilimbal devascularization

	� Adjacent corneal thinning with central sparing

	� Significant anterior uveitis

	� Raised intraocular pressure

	� Poor or delayed response to immunosuppressive therapy

Herpes zoster ophthalmicus can cause episcleritis, anterior scleritis, and 
posterior scleritis. Both episclera and sclera can become affected during the 
acute stages of HZO or months later after the disappearance of vesicles. While 
episcleritis is typically found early in the course of HZO, it may persist up to 
and beyond 3 months in a significant number of patients. 

Scleritis is usually diffuse anterior or nodular in nature and has a tendency to 
progress toward the perilimbal area, resulting in a peripheral limbal vasculitis. 28

Posterior scleritis is less common and typically results from an infiltrative 
process involving the perivascular and perineural tissue. Posterior scleritis can 
be associated with choroidal detachment. Bilateral posterior scleritis associated 
with cytomegalovirus infection has also been reported.27 

It is important to remember that majority of the reported patients with herpes 
simplex scleritis present as chronic or recurrent scleritis with no corneal 
involvement.29

Key Diagnostic Features:
Unilateral sclerokeratitis or sclerouveitis, without systemic association, with 
no visible pus point, not responding to oral steroids should raise a suspicion 
of inflammation secondary to herpes virus infection.29 Patients with previous 
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episode of herpetic infection, corneal involvement as dendritic or stromal keratitis 
strongly suggests scleral inflammation associated to herpetic infection. In cases 
where diagnosis is not straightforward, immunofluorescence analysis of scleral 
biopsy is suggested. When scleral biopsy is not possible, immunoglobulin to 
herpes simplex/ herpes zoster (IgG or IgM) with a trial of acyclovir therapy can 
aid in presumptive diagnosis.  

Management:
In suspicious cases of scleritis, a trial of oral acyclovir 800 mg thrice a day is 
suggested. While in presence of equivocal signs of herpes zoster, it is acceptable 
to use oral acyclovir 800 mg 5 times daily. Intravenous acyclovir can be 
administered in cases with posterior scleritis.29 30

The response to antiviral therapy is usually dramatic and resolves the symptoms 
within 3 weeks. Concurrent topical steroids can be administered for symptomatic 
relief.
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As of 2024, approximately 2.6 million people in India are living with human 
immunodeficiency virus (HIV), with an adult prevalence rate of 0.2%. While 
new HIV infections have declined by 40% since 2010, around 1.3 million 
people have newly acquired the infection in 2024. Globally, 40.8 million people 
were living with HIV at the end of 2024, including 39.4 million adults and 1.4 
million children under 15 years of age. Despite a 39% global decline in new 
infections since 2010, high transmission rates persist in regions like Eastern 
Europe, Central Asia, Latin America, and the Middle East/North Africa. 

The UNAIDS 95-95-95 goals aim for 95% of people with HIV knowing their 
status, 95% of diagnosed individuals receiving treatment, and 95% of those on 
treatment achieving viral suppression. Current global progress stands at 87-77-
73, indicating a gap in diagnosis, treatment access, and disease control.

Ocular manifestations of human immunodeficiency virus 
(HIV) Infection
Ocular manifestations of HIV are common and can affect both the anterior and 
posterior segments of the eye. These manifestations often correlate with the 
stage of HIV infection and the patient’s immune status, particularly CD4+ T-cell 
counts. The introduction of highly active antiretroviral therapy (HAART) and 
newer antiretroviral drugs has significantly altered the spectrum and prevalence 
of ocular manifestations in HIV-infected individuals. While the incidence of 
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opportunistic infections and severe vision-threatening conditions has declined, 
newer complications related to immune recovery and drug-related side effects 
have emerged. Below is an overview of current ocular manifestations in the 
context of modern HIV management. 

HIV Virus:
This virus belongs to Lentivirus genus in the family of Retroviridiae. The life-
cycle of HIV involves a multi-step process inside CD4+ T-lymphocytes. The 
HIV virion binds to the CD4 T cell → once inside the cell its RNA is translated 
into DNA by viral reverse transcriptase → this DNA then enters the nucleus 
& incorporates into the host cell genomes with the assistance of integrase → 
this viral DNA is then capable of directing synthesis of new viral proteins 
using infected cell’s apparatus.

Acquired immunodeficiency syndrome (AIDS) is the end stage of the clinical 
infection by HIV. Following infection, a person may experience a flu-like 
illness. This is followed by a prolonged asymptomatic phase and as the disease 
progresses; a person may contract common infections like tuberculosis and other 
opportunistic infections. This is followed by AIDS, the last stage characterized 
by AIDS defining illnesses like Pneumocystis carinii pneumonia (PCP), Oral 
candidiasis, CMV retinitis, Kaposi’s sarcoma and many others.

Ocular complications affect 50-75% of HIV/AIDS patients in some point of 
their life. The varied ocular manifestations of HIV are outlined in Figure 1. The 
overview of each of these complications is as follows. 

7

Fathima Fahima, Parthopratim Dutta Majumder 



72 | CME - Viral Infections of Eye 

Figure 1: Ocular manifestations of HIV. KCS – Keratoconjunctivitis sicca; OSSN – 
Ocular surface squamous neoplasia; HZO – Herpes zoster ophthalmicus; ARN – Acute 

retinal necrosis; PORN – Progressive outer retinal necrosis; VKH – Vogt-Koyanagi-
Harada syndrome. 
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Attributable to HIV: 
A.	 Due to HIV itself:
1.	 HIV related retinal microangiopathy (Retinopathy):

	� MC ocular lesion (before the introduction of HAART)
	� HIV retinopathy is a non-infectious involvement of the retina in HIV/

AIDS patients 
	� It is a microvascular disorder characterized by cotton-wool spots 

+ microaneurysm + retinal haemorrhages + telangiectatic vascular 
changes + areas of capillary nonperfusion

	� Not a vision threatening condition but its presence can be considered 
as a disease progressing sign and, in a patient, already on HAART, 
this is a sign of treatment failure.

	� Considered a risk factor for retinal vascular occlusions. 

2.	 HIV-induced uveitis: 
	� Anterior uveitis with no other retinal lesions suggestive of 

opportunistic infections (OI). 
	� Suspected in HAART naïve and/or non-responders. 
	� Diagnosis of exclusion.
	� Important to differentiate from IRU. (See table below)
	� Indicator for confirmation of diagnosis is through quantification of 

aqueous specimen RT-PCR pre- and post-treatment.
	� CMV, HSV and VZV retinitis are usually associated with mild spill-

over anterior segment reaction too. Hence, thorough dilated fundus 
evaluation is needed.

	� Severe anterior segment reaction should arouse a suspicion of 
toxoplasmosis, tuberculosis or syphilis.

HIV-INDUCED UVEITIS IMMUNE RECOVERY UVEITIS
Low CD4 counts High CD4 counts
High plasma viral load Low plasma viral load

B.	 Ocular surface abnormalities: 
1.	 Conjunctival micro vasculopathy:

	� Causes: multifactorial like direct injury of vascular endothelium by 
the HIV itself, immune complex deposition, blood viscosity changes 
and vessel wall changes. 
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	� Characterized by vascular contour changes like segmental dilatation, 
narrowing, comma shaped vessels and aneurysms formation. 

	� Treatment is usually not needed.

2.	 Keratoconjunctivitis sicca (KCS):

	� Cause: Inflammatory destruction of lacrimal gland by the HIV.
	� HAART does not play a significant role in reducing the prevalence 

of KCS.
	� Dry eye evaluation tests are needed to confirm the diagnosis and 

management involves artificial tears and long-acting lubricants. 
	� It is important to evaluate for HIV when a young man presents with 

KCS, after excluding other causative factors.

C.	 Opportunistic infections:
1.	 Orbit and adnexa

	 Orbital cellulitis:
	� It’s a serious complication of HIV infection occurring in advanced 

stage of the disease. 
	� Aspergillus fumigatus was a commonly associated etiology and 

similar to that of immunocompetent individuals, primary sinus 
disease was the source of infection. 

	� Urgent and specific systemic management is essential to curtain it 
from becoming a life-threatening condition. 

	 Herpes zoster ophthalmicus (HZO)
	� Viral involvement of ophthalmic division of trigeminal nerve. 
	� Caused by reactivation of latent varicella zoster virus, also known as 

human herpesvirus 3. 
	� Presentation in younger non-diabetic patients without any other 

medical or surgical history should raise a suspicion of HIV/AIDS. 
	� Characterized by vesicles and gradual crusting in a well-defined 

dermatomal region. 
	� Other eye lesions include corneal ulcers and scarring, uveitis, 

glaucoma, retinitis, cystoid macular edema, optic neuritis, nerve 
palsies, post herpetic neuralgia and post herpetic itch. 

	� Conventional treatment includes 800mg of oral acyclovir five times 
daily.
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	 Molluscum contagiosum:
	� Also known as water warts.
	� It is a viral infection of the skin and mucous membrane caused by a 

double stranded DNA pox virus - molluscum contagiosum virus.
	� Characteristic skin lesion is a single small pearly white elevation with 

central umbilication. 
	� In AIDS patients, lesions are more confluent, bilateral, larger in size 

and number. 
	� It commonly involves the face, trunk and genitalia with predominant 

involvement of the chin-strap region in HIV affected individuals.
	� This is due to profound dysregulation of T-cell mediated immune 

response.
	� They are difficult to eradicate and recur.
	� HAART therapy causes early regression and resolution of lesions. 
	� Treatment options include physical removal, medical management 

and systemic therapy.
	� Physical removal involves use of cryotherapy with liquid nitrogen or 

curettage. Laser treatment is not a first-line therapy option.  
	� Medical management includes 5% imiquimod, podophyllotoxin, 

cantharidin, tretinoin, trichloroacetic acid, combination of salicylic 
acid and lactic acid and cidofovir cream.

	� In people living with HIV, preferred treatment approach is systemic 
treatment with HAART.

2.	 Anterior segment infections:
	 Infectious Keratitis and Scleritis:

	� Infectious keratitis and scleritis due to viral etiology is common in 
HIV/AIDS patients. They are characterized by recurrent attacks and 
are resistant to therapy.

	� Bacterial and fungal keratitis are not as common as viral keratitis, but 
can occur in HIV/AIDS patients. 

	� The bacterial keratitis in HIV/AIDS patients is usually bilateral, 
polymicrobial and has a higher perforation risk. 

	� Candida, microsporidial and fusarium solani keratitis should raise a 
suspicion of HIV/AIDS. 
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3.	 Posterior segment infections:

	 Cytomegalovirus retinitis (CMVR):
	� CMVR is the most common opportunistic infection in HIV affected 

individuals even in the post-HAART period.
	� The characteristic lesion is yellow-white necrotizing retinitis with 

retinal hemorrhages with or without minimal vitritis
	� Fulminant, indolent (granular) and exudative forms.
	� Perivascular distribution.
	� May present as frosted branch angiitis. 
	� Diagnosis is purely clinical unless there is an atypical presentation 

requiring intraocular PCR for confirmation. 
	� Oral Valganciclovir is the preferred drug of choice with intravitreal 

ganciclovir used as an adjuvant therapy. 

	 Acute retinal necrosis (ARN)/ Progressive outer retinal necrosis (PORN):
	� ARN and PORN are rapidly progressing necrotizing retinitis.
	� Cause: HSV and VZV.
	� ARN presents as one or more foci of retinal necrosis with discrete 

border in peripheral retina with circumferential spread.
	� PORN presents with outer retinal whitening in central retina with 

clearing of areas around retinal vessels due to early removal of 
necrotic debris & edema from retinal tissue adjacent to the blood 
vessels (“Cracked mud” appearance).

	� Disease progresses rapidly & often results in a retinal detachment 
within days or weeks.

	� Because of the devastating nature of the inflammation, vision may 
deteriorate from 6/6 to no light perception within few days.

	� Management involves aggressive treatment with systemic acyclovir 
or valacyclovir. Adjuvant treatment with intravitreal antiviral 
administration is needed in macular threatening lesions. 

	� The table shows salient features of the above three necrotizing 
retinitides. 



CME - Viral Infections of Eye | 77

ARN PORN CMV retinitis
Immune status Healthy/rarely im-

munosuppressed
Immuno-sup-
pressed

Usually 
immunosup-
pressed

Laterality Bilateral 30-80% Bilateral 71% Bilateral 30-
50%

Visual loss Initially mild, later 
gross

Early loss of 
central vision

Variable, 
depending 
on site of 
involvement

IOP Raised Normal Normal
Anterior seg-
ment

Mild to moderate 
anterior uveitis

Mild NGU Mild NGU

Vitritis Significant vitritis Minimal / no 
vitritis

Minimal / no 
vitritis

Retinal in-
volvement

Full thickness Deep retinal 
involvement 
without 
granular 
border

Full thickness 
involvement 
with granular 
border

Pattern of 
involvement

Multifocal, 
predominantly 
peripheral

Multifocal, 
early macular 
involvement

Usually 
unifocal, 
fovea 
relatively 
spared

Classic appear-
ance

Late swiss-cheese Cracked mud pizza-pie

Vasculitis Common Uncommon Seen but not 
common

Retinal haem-
orrhage

Common Uncommon Common in 
active lesion

Retinal detach-
ment

Common Common Less common

Optic nerve 
involvement

Common Uncommon Seen but not 
common

Progression Rapid Rapid Slow
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	 Ocular toxoplasmosis:
	� Less common than toxoplasma encephalopathy in AIDS patients. 
	� Toxoplasmic retinochoroiditis in HIV/AIDS patients usually differs 

from immunocompetent patients - lesions can be larger, multiple, 
bilateral, with minimal vitritis and may resolve without scars. 

	� Can present as focal, multifocal or diffuse necrotizing retinitis with 
indistinct margins, papillitis or retrobulbar neuritis, or outer retinal 
toxoplasmosis. Typical “Head light in a fog” picture may also be 
found.

	� Prompt management is important as the disease usually progresses if 
not treated, unlike in immunocompetent individuals.

	� Treatment includes a combination of sulfonamide with a non-
sulfonamide, steroids and folic acid supplements. Pyrimethamine 
with sulfadiazine works synergistically against the tachyzoite form 
with or without clindamycin. 

	� Steroids need to be used with caution owing to an already compromised 
host immune system.

	� Long-term prophylaxis with cotrimoxazole continues till patient’s 
CD4 counts remain below 100 cells/mm3 to prevent recurrences.

	 Ocular tuberculosis:
	� Tuberculosis is the most common opportunistic systemic infection 

in HIV or AIDS patients, although ocular tuberculosis is not that 
common. 

	� Ocular tuberculosis can affect any part of the ocular tissue and adnexa. 
	� Posterior segment manifestations include choroiditis, choroidal 

granulomas, endophthalmitis, subretinal abscess and panophthalmitis. 
	� Ocular TB occurs in people with HIV irrespective of CD4 counts. 
	� PCR and histopathologic examination are very helpful in the definitive 

diagnosis of ocular TB.
	� Following HAART, worsening of tubercular infection is common 

and it should be watched for during the treatment course. 

	 Ocular syphilis: 
	� Ocular syphilis tends to be aggressive, severe and relapsing in HIV/

AIDS patients. 
	� MC intraocular bacterial infection in people with HIV/AIDS and all 
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patients with ocular syphilis should be screened for HIV. 
	� Anterior segment involvement includes conjunctival chancre, 

conjunctivitis, gumma, scleritis and anterior uveitis. 
	� Posterior segment lesions includes chorioretinitis, optic neuritis, 

papilloedema or optic perineuritis. 
	� Up to 38% of HIV-positive patients can be seronegative despite active 

syphilitic disease, making the diagnosis more difficult.  
	� Diagnostic serologic tests include:

•	 Screening test like rapid plasma reagin test.
•	 Confirmatory tests like fluorescent treponemal antibody 

absorbent tests.
	� HAART does not prevent acquiring syphilis. However, it helps in 

earlier resolution with anti-syphilitic treatment.
	� Treatment is high-dose IV penicillin G 12-24 million units/day for 

14 days.
	� In penicillin allergy, ceftriaxone or doxycycline is used. 
	� Worsening of ocular signs following initiation of treatment can occur 

and is referred to as Jarisch–Herxheimer reaction.

	 Fungal infections:
	� The most common intraocular fungal infections are Candida and 

Cryptococcus 
	� Disseminated candida infection is characterized by multiple 

fluffy creamy-white chorioretinal lesions with overlying vitreous 
inflammation and snowballs. 

	� Cryptococcus neoformans is also a common fungal infection in 
AIDS. It primarily manifests as meningitis, resulting in papilloedema 
or optic neuropathy. Chorioretinitis and cranial nerve palsies are also 
seen, which indicate a poor prognosis.  

	� Disseminated histoplasmosis has a fulminant course and high 
mortality in HIV/AIDS patients.

D.	 Related neoplasms:
1.	 Kaposi sarcoma (KS):

	� Highly vascular mesenchymal tumor caused by human herpesvirus 
8 (HHV-8). 

	� It is more widely known as an AIDS-defining illness.
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	� It commonly causes skin lesions but can affect the oral cavity, 
gastrointestinal tract, respiratory tract and other viscera. 

	� Cutaneous lesion can be solitary, localized or disseminated and 
usually appear as a reddish, violaceous or bluish-black macules, 
papules, nodules or plaques. 

	� Treatment options include excision, cryosurgery, radiotherapy, 
chemotherapy or a combination therapy. 

	� HAART treatment can cause regression of lesions. Post HAART era, 
the incidence of KS has reduced.

2.	 Ocular surface squamous neoplasia (OSSN):
	� Earlier age of presentation in HIV patients with involvement of both 

conjunctiva and cornea 
	� In around 2/3rd of patients, OSSN is a presenting manifestation of 

HIV and hence it’s ideal to do HIV screening in patients diagnosed 
with OSSN.

	� Unilateral or bilateral, pigmented or non-pigmented, papillary or 
gelatinous lesion with feeder vessel.

	� HAART has no role in incidence or tumor progression.
	� Treatment involves excision with amniotic membrane grafting and 

adjuvant cryotherapy or chemotherapy.  

3.	 Lymphoma:
	� Non-Hodgkins Lymphoma (NHL) can be seen in HIV patients of any 

age and with a CD4 cell count of <50 cells/mm3. 
	� It manifests as erythematous lesions in the orbit, lacrimal gland, 

eyelids or conjunctiva. 
	� Intraocular involvement is characterized by the presence of prominent 

vitreous cells, with or without subretinal exudation.
	� Low-grade therapy requires chemotherapy with only chlorambucil 

or fludarabine and high-grade tumors require chemotherapy 
regimen - CHOP (cyclophosphamide, vincristine, doxorubicin and 
prednisolone) or radiotherapy.

	� Prognosis is poor despite treatment.
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E.	 Neuro ophthalmic manifestations:
	� Different infectious agents like cryptococcus, toxoplasmosis, 

CMV, syphilis, herpes and tuberculosis are involved in optic nerve 
abnormalities. 

	� Seen in end-stage debilitated patients.
	� The incidence of these manifestations can be reduced with early 

institution of HAART.

Drug related:
A.	 Immune recovery uveitis (IRU):

	� Immune recovery uveitis (IRU) is a part of the immune reconstitution 
inflammatory syndrome (IRIS), which has been described in other 
organs and with other opportunistic infections. 

	� The AIDS Clinical Trial Group defined IRU as a ‘decrease in vision 
and at least two of the following signs in the absence of active 
CMVR: presence of >2+ inflammatory cells in vitreous by slit lamp 
examination, cystoid macular edema (CME) or epiretinal membrane 
formation in patients receiving potent antiretroviral therapy with 
evidence of immune reconstitution’. 

	� Major risk factors of IRU are: low CD4 count, HLA A8-18, extent of 
retinitis and history of treatment with cidofovir.

	� The risk of IRU can be reduced by delaying the initiation of HAART 
till completion of induction phase of anti-CMV treatment. 

	� Treatment: topical steroids for anterior segment inflammation with 
mild vitritis, periocular steroids for severe vitreous inflammation and 
intravitreal steroids for refractory cases. 
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B.	 HAART related:

Drug Ocular Lesions
Rifabutin 	� Hypopyon uveitis and rarely vitritis.

	� Due to direct drug toxicity or immune-complex 
deposition 

Cidofovir 	� Granulomatous anterior uveitis (following intravenous 
administration) and ocular hypotony – due to direct 
toxicity to ciliary body. 

	� Probenecid when given with it reduces the uptake of 
cidofovir into ciliary body and hence minimizes the risk.

Nevirapine 	� Steven Johnson syndrome 
Didanosine 	� Retinal toxicity manifesting as atrophy of choriocapillaris 

and RPE
	� Due to mitochondrial DNA deletion, mutation and 

depletion
Ritonavir/ 
Efavirenz

	� Bilateral maculopathy with RPE atrophy 
	� Due to RPE hyperplasia with subsequent retinal 

degeneration. 
Elvitegravir/
Cobicistat

	� Toxic optic neuropathy due to accumulation of 
reactive oxygen species owing to incomplete oxidative 
phosphorylation in the mitochondria. 

Not directly related to HIV:
	� There has been reports of autoimmune conditions like VKH occurring 

in a patient with HIV/AIDS. The exact underlying pathogenesis is still 
unknown. 

	� The major challenge in these scenarios is to balance the process of 
improving the CD4 counts and attaining immunosuppression for the 
autoimmune condition. 

	� It is recommended to avoid immunosuppressives in patients with CD4 
counts <200cells/mm3 or viral load >60,000cells/mm3.

HIV And The Paediatric Eye
	� The ocular lesions associated with HIV in paediatric population varies 

from that of adult population.

	� CMVR is the most common opportunistic infection in children and 
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presents with a more aggressive course with more likely involvement of 
the macula. 

	� Presentation is late compared to that of adults owing to inability to 
communicate the symptoms.

	� More frequent ophthalmic screening is recommended in children living 
with HIV/AIDS to prevent vision threatening complications.
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Posterior uveitis can manifest in the form of retinitis, choroiditis and vasculitis. 
It may also be associated with granulomatous/non-granulomatous anterior 
uveitis and vitritis. The most common presentation in posterior viral uveitis 
is retinitis. Remember retinitis is infectious unless proven otherwise. In the 
approach to retinitis, always remember

	� Differentiate between retinitis and choroiditis
	� look for patterns (unifocal/multifocal, viral -HSV/VZV, CME, pattern of 

reactivation, zonal involvement, associated vasculitis)
	� Meticulous history (Syphilis, HIV)(TPHA/CD4 count)
	� Differential diagnosis of retinitis Figure-1

Causes of retinitis

Infectious Non infectious
	� Viral – HSV, VZV, CMV, Dengue, Chikungunya, Zika 
virus, West Nile virus, SSPE (Subacute Sclerosing 
Pan-Encephalitis)

	� Toxoplasmosis
	� Tuberculosis
	� Syphilis
	� Endogenous endophthalmitis (Candida, Aspergillus)
	� Nocardia

	� Behcet’s disease

	� Sarcoidosis

	� Post fever 
retinitis

8
Differential Diagnosis of 
Posterior Viral Uveitis
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Figure-1-: Differential Diagnosis of Retinitis

Ocular Toxoplasmosis
	� Toxoplasma gondii is a protozoan parasite that is the most common cause 

of infectious retinitis globally.

	� Aetiology: Toxoplasma Gondii

	� Immune status: can manifest in immunocompetent as well as 
immunocompromised

	� Pathophysiology: Toxoplasmosis retinitis is caused by reactivation of 
dormant cysts in the retina, often following congenital infection. The 
tachyzoite form of T. gondii causes direct tissue damage and induces an 
inflammatory response.

	� Clinical pattern: 
	� Clinical diagnosis
	� Focal necrotising fluffy yellow lesion with ill-defined border
	� Adjacent to the old scar
	� Present at the posterior pole
	� Associated with occlusive vasculitis and Kyrieleis (intra arteriole 

exudates)
	� It has three morphological patterns

a.	 Large destructive lesion
b.	 Punctate inner retinal lesion
c.	 Punctate outer retinal lesion

8
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	� Associated with granulomatous anterior uveitis and raised IOP
	� Associated features:

a.	 Posterior vitreous adhesion
b.	 Posterior hypopyon
c.	 Precipitates

	� Ocular Toxoplasmosis in immunocompromised
a.	 Bilateral
b.	 Multifocal
c.	 Minimal vitritis
d.	 Peripheral lesions

	� Ocular investigation: 
	 OCT- 

	� Hyperreflective dots in vitreous
	� Posterior vitreous adhesion to the retinitis lesion
	� full-thickness retinitis lesion with back shadowing
	� Neuro sensory detachment
	� Macular edema

        Vitreous tap for Toxoplasma PCR—in atypical cases

	� Systemic investigation: Not needed

	� Preferred Practice Pattern:
	� Oral: Trimethoprim (80mg) + sulfamethoxazole (400 mg) BD + oral 

prednisone (1 mg/kg body weight)
OR

	� Azithromycin, 500 mg/day for 5 weeks + oral prednisone
	� Indications for Intravitreal injection: Intravitreal clindamycin  

1 mg/0.1 ml and 400 μg dexamethasone 
a.	 Lesions threatening the macula and optic nerve 
b.	 Dense vitritis
c.	 Immunocompromised
d.	 Intolerance of systemic therapy

	� Prognosis: Recurrence is common, and visual prognosis depends on 
the location and severity of retinal involvement. Early diagnosis and 
treatment can prevent significant vision loss.
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Figure 2.(a) Typical toxoplasma retinochoroiditis.
(a1) Slit-lamp photograph of a 37-year-old man presenting with diminution of vision 
to 20/40, showing pigmented keratic precipitates and an elevated intraocular pressure 

of 33 mmHg.
(a2) Fundus photograph of the left eye of the same patient demonstrating a unifocal 

necrotising retinitis lesion adjacent to an old chorioretinal scar.

2(b) Atypical ocular toxoplasmosis.
Optos wide-field fundus image of an 8-year-old HIV-positive girl. The left eye shows 
necrotising retinitis extending up to the periphery, with no evidence of a pre-existing 

scar.
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Ocular Syphilis
Syphilis, caused by the spirochaete, Treponema pallidum, continues to be a 
public health challenge globally with its rates steadily increasing in the past few 
years. The disease is transmitted through small breaks in the skin during sexual 
contact, or via congenital transmission in utero, either across the placenta or by 
contact with an active genital lesion during delivery. An estimated 5.7-6 million 
new cases are detected every year worldwide in the 15-49 years age group. 
An increased incidence has been reported in most populations with particular 
clusters in special groups like men who have sex with men, female sex workers 
and their male clients.

Ocular syphilis has a varied presentation and is considered a great mimicker 
in all cases of uveitis. The laboratory diagnosis of syphilis is predominantly 
based on serological tests like TPHA and VDRL. Parenteral penicillin is the 
cornerstone of treatment for all stages of ocular syphilis

	� Aetiology: Treponema pallidum, ocular syphilis can manifest in all stages 
of syphilis (primary, secondary and tertiary Syphilis). 

	� Immune status: In both immunocompetent and immunocompromised

	� Clinical pattern: Ocular syphilis is the great masquerade, it can present 
in any form but the most common presentation in immune-competent 
individuals is Placoid chorioretinitis with miliary lesions. Late presentations 
can manifest as salt and pepper retinopathy.

	� Systemic features: palmar and plantar rashes

	� Ocular investigations: 

	� OCT: Outer retinal abnormalities – 
	� Disruption of the inner segment/outer segment band
	� Nodular thickening of the RPE with loss of the linear outer segment/

RPE junction
	� Loss of the external limiting membrane
	� Accumulation of subretinal fluid
	� Punctate hyperreflectivity in the choroid

	� Systemic investigations: Treponemal tests (TPHA,FTA-Abs) and non-
treponemal tests  ( VDRL and RPR) along with serology for  HIV, the 
partner should also be screened
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	� Preferred Practice Pattern: 

	� Ocular syphilis is considered neurosyphilis and follows the same treatment 
protocols

	� 18-24 million units of queous crystalline Penicillin G/dayx14 days
	 If patient is allergic to Penicillin then IV ceftriaxone 1-2 gm IM for 14 days

	� Tab Doxycycline 100mg BD for 6 weeks

Figure 3. (a) A 33-year-old male, a priest by profession, presented with 
redness, pain, and diminution of vision in the right eye for 15 days. Fundus 
photography of the right eye shows plaque-like retinitis with skip vasculitis 

and disc infiltration.
(b) Optical coherence tomography (OCT) demonstrates retinal pigment 

epithelium (RPE) nodularity.

Endogenous fungal retinitis:
	� Aetiology: Aspergillus and Candida

	� Immune status: Immunocompromised state- long-term hospitalisation, 
bacterial sepsis, indwelling catheter, IV drug abuse, malignancy, chronic 
lung disease.

	� Clinical pattern: 
	� Candida retinitis is the most common intraocular infection of the 

newborn
	� Full-thickness retinitis with vertical spread – rain cloud appearance 

on OCT.
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	� Aspergillus: yellow subretinal and retinal infiltrate. Deep retinitis 
with horizontal spread, retinal haemorrhages, thrombosis, infarction, 
retinal necrosis

	� Ocular investigations:
	� OCT: Rain-cloud appearance

	� Preferred Practice Pattern:
	� Systemic and local antifungal therapy
	� Amphotericin B is the first-line drug

Figure 4.Optical coherence tomography (OCT) of the right eye showing the 
characteristic “rain-cloud” sign of Candida retinitis.

Nocardia retinitis:
	� Aetiology: Nocardia belong to the bacterial order Actinomycetales
	� Immune status: immunocompromised as well as immunocompetent, 

keratitis in contact lens wearer
	� Clinical pattern: Ocular Nocardia presentation can range from minimal 

inflammation to significant vitritis [16]. The fundoscopic findings are 
usually subretinal abscess, chorioretinal exudate, or inflammatory mass 
with associated superficial or intraretinal haemorrhages. In some cases, it 
is reported retinal detachment

	� Preferred Practice Pattern: Nocardia organisms show good susceptibility 
to amikacin and sulphonamides. Amikacin 2 to 2.5% hourly is usually 
initiated as first- line treatment. Aminoglycosides such as gentamicin 
and tobramycin are second line treatment of this infection. Antimicrobial 
susceptibility of Nocardia to fluoroquinolones such as ciprofloxacin and 
clarithromycin varies across species



CME - Viral Infections of Eye | 91

Post fever retinitis:
	� Aetiology: Immunological reaction after 6-8 weeks of fever
	� Immune status: Immunocompetent

	� Clinical pattern: Retinitis present overlying or adjacent to arteries, cotton 
wool spots, occlusive vasculitis

	� Preferred Practice Pattern: Tablet Doxycycline 100mg BD for 6 weeks. 
Intravitreal steroids for non-resolving macular edema.

Figure 5. Fundus photographs of both eyes of a 28-year-old male showing multifocal 
retinitis lesions. The patient had a history of fever one week prior to the onset of 

ocular symptoms.

Bartonella-Associated Retinitis
Bartonella henselae, the agent of cat scratch disease, may cause neuroretinitis 
characterized by:

	� Macular star (exudative retinal detachment with hard exudates)
	� Optic disc swelling
	� Mild vitritis
	� Retinal infiltrates

Serologic testing confirms the diagnosis.

West Nile Virus Retinitis
West Nile virus, a flavivirus, can cause multifocal chorioretinitis in endemic 
areas. Features include:
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	� Multifocal, deep chorioretinal lesions
	� Linear or circular distribution along retinal arcades
	� Minimal vitritis
	� Spontaneous resolution with residual scars

Serologic testing and polymerase chain reaction (PCR) of cerebrospinal fluid 
may aid in diagnosis.

Tuberculosis-Associated Retinitis
Ocular tuberculosis is a rare but important cause of infectious retinitis, especially 
in endemic areas. Retinal findings may include:

	� Choroiditis with retinal involvement
	� Peri phlebitis with vascular sheathing
	� Retinal granulomas
	� Vitritis and optic disc edema
	� Ocular investigations:

	� Fluorescence angiography, OCT

	� Preferred Practice Pattern:
	� Anti-tubercular therapy 
	� Oral and local steroids depending upon associated inflammation

	� Interferon-gamma release assays and chest imaging are supportive 
diagnostic tools.

Figure 6: Clinical picture of Tubercular retinitis with other associated clinical
predictors of ocular TB
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Diffuse Unilateral Subacute Neuroretinitis (DUSN)
It’s characterised by the presence of multiple evanescent small round yellowish 
to greyish white lesions which appear in small clusters or crops seen at the 
level of the outer retina affecting a single quadrant at a time. Additionally, the 
patient may present with anterior uveitis, relative afferent pupillary defect, 
vitritis, retinal vasculitis and papillitis in a few, if not all cases. Commonly the 
macular and juxta macular locations are affected. The image here shows the 
presence of multiple bright yellowish white well defined round lesions inferior 
to the supertemporal arcade. Patients may sometimes present with subretinal 
yellowish white tracts or tunnels, also called Garcia’s sign suggestive of larva 
migration in the subretinal space.  

Figure 7. Fundus photograph of the left eye showing the characteristic “6-pattern” 
subretinal worm track seen in diffuse unilateral subacute neuroretinitis (DUSN).

Inflammatory Retinitis
Behcet’s Disease
Described as early as Hippocrates in his  Third Book of Endemic Diseases, 
Behçet’s Disease (BD)—also known as “The Silk Road Disease” due to its 
initial geographic distribution—classically presents with a triad of recurrent oral 
and genital ulcers, along with uveitis. While historically associated with regions 
along the Silk Road, recent demographic shifts and increasing prevalence of BD 
cases in Ocular Inflammatory Disease and Uveitis Clinics worldwide position 
BD uveitis as one of the leading causes of non-infectious autoinflammatory eye 
disease. Ocular features include;

	� Retinal vasculitis (occlusive or non-occlusive)

	� Vitritis
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	� Macular edema

	� Retinal infiltrates appear during acute recurrences of posterior uveitis 

	� Superficial retinal infiltrates, variable in number, location and size 

	� Transient 

	� Disappear rapidly in a few days without leaving scars 

	� Ocular investigations:

	� FFA: Fern pattern of capillary leakage
	� Preferred Practice Pattern:

	� Oral steroids
	� Immunosuppressant therapy for BD uveitis can be grossly divided 

into conventional treatment Azoathioprine, and the biologic agents 
such as TNF-alpha inhibitors and Interferon alpha-2a

Diagnosis is clinical, supported by the International Criteria for Behcet’s 
Disease.

Figure 8. (a) A 43-year-old male with Behçet’s disease presented with a white, mobile 
hypopyon. Fundus photograph of the left eye shows a unifocal retinitis lesion, which 

healed without leaving a scar.
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(b) Fundus fluorescein angiography (FFA) of the same eye demonstrating a 
characteristic fern-pattern capillary leakage

Sarcoidosis
Ocular sarcoidosis may cause:

	� Retinal periphlebitis (“candle-wax drippings”)

	� Multifocal chorioretinitis

	� Vitritis

	� Optic disc granulomas

	� Ocular investigations:
	� ICG: choroidal granuloma shows early to late hypo fluorescence
	� FFA: Early hypo to late intra lesional Hyperfluorescnece

	� Preferred Practice Pattern:
	� Systemic steroids
	� Immunomodulating therapy

Biopsy of accessible tissue and chest imaging support diagnosis.
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Masquerade Syndromes
Intraocular Lymphoma
Primary vitreoretinal lymphoma (PVRL) is a malignant masquerade syndrome 
that presents with:

	� Chronic vitritis
	� Subretinal infiltrates
	� Yellowish lesions at the RPE level
	� Minimal retinal hemorrhage

Diagnosis is made by vitreous biopsy with cytologic, immunohistochemical, 
and molecular analysis.

Figure 9. Montage fundus 
photograph of the right eye 
showing disc infiltration, 

occlusive vasculitis, and candle-
wax drippings–like perivascular 
exudates, characteristic of ocular 

sarcoidosis

Figure 10. A 47-year-old male 
presented with visual acuity of 

20/50 in the left eye.
(a) Fundus photograph showing 

multifocal deep yellowish lesions.
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(b) Optical coherence tomography (OCT) demonstrating lumpy-bumpy retinal 
pigment epithelium (RPE) elevation with hyperreflective dots (HRDs) in the 

choriocapillaris

Leukemic Retinitis
Ocular involvement in leukemia may present with:

	� Retinal hemorrhages with white-centered lesions (Roth spots)
	� Perivascular sheathing
	� Retinal infiltrates
	� Optic disc edema

Peripheral blood smear, bone marrow biopsy, and cerebrospinal fluid analysis 
confirm the diagnosis.

Diagnostic Approach
A comprehensive diagnostic approach to retinitis includes:
1.	 Detailed history (immune status, travel history, systemic symptoms)
2.	 Clinical pattern recognition
3.	 Clinical examination with fundus imaging (color fundus photography, 

fluorescein angiography, OCT)
4.	 Laboratory testing (serologies, PCR, biopsy if indicated)
5.	 Imaging (chest X-ray, CT, or MRI when necessary)

Conclusion
The differential diagnosis of retinitis requires careful consideration of infectious, 
inflammatory, and neoplastic causes. Excluding ARN, PORN, and CMV 
retinitis, clinicians should evaluate both common and rare etiologies through 
a systematic approach combining clinical, serologic, and imaging modalities. 
Prompt diagnosis and treatment are essential to prevent irreversible vision loss.
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Dengue virus, chikungunya virus, and West Nile virus are emerging arboviral 
infections that present significant global public health challenges. While their 
systemic effects are well documented, these infections can also impact ocular 
structures, leading to complications ranging from conjunctivitis to neuro-
ophthalmic involvement. Transmitted through arthropods like mosquitoes 
and ticks, these infections are prevalent in tropical and subtropical regions. 
Recognizing and understanding the ophthalmic manifestations are crucial for 
comprehensive patient care.

Dengue Virus Infection
Introduction

	� Dengue fever (DF) is the most prevalent mosquito-borne viral disease in 
humans [1].

	� Dengue virus (DENV) belongs to the Flaviviridae family, genus Flavivirus.

	� It is a single-stranded, positive-sense RNA virus transmitted by Aedes 
aegypti and Aedes albopictus mosquitoes.

	� Approximately 2.5 billion people worldwide are at risk, with severe forms 
including dengue hemorrhagic fever (DHF) and dengue shock syndrome 
(DSS) [1].

9
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	� There are four serotypes: DENV 1-4.

	� Ocular involvement occurs in less than 10% of symptomatic cases [2].

Pathogenesis
	� The exact mechanism remains unclear, but immune-mediated processes, 

including Type III (immune complex deposition) and Type II (autoantibody 
production) hypersensitivity, are implicated.

	� Release of vasoactive cytokines may contribute to ocular involvement.

Systemic Features
According to WHO 2011 [3], dengue infection is suspected in a patient 
presenting with high fever and two of the following:

	� Headache

	� Retro-orbital pain

	� Myalgia, arthralgia

	� Rash

	� Bleeding manifestations (e.g., petechiae, epistaxis, gum bleeding, 
hematemesis, melena)

	� Leukopenia (WBC ≤ 5,000 cells/mm³)

	� Platelet count ≤ 150,000 cells/mm³

	� Hematocrit rising 5–10%.

Ophthalmic Manifestations
	� Symptoms: Blurred vision, redness, photophobia, pain, central scotoma, 

floaters.

	� Ocular signs manifest at the nadir of thrombocytopenia [4].

	� Dengue retinitis develops an average of 7 days post-fever onset (range 
1-28 days) [4,5].

	� Reported ophthalmic manifestations [4-10]:

	� Subconjunctival hemorrhage (platelet count <50,000/µL)
	� Viral keratoconjunctivitis, stromal keratitis
	� Anterior uveitis (granulomatous/non-granulomatous)
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	� Vitritis, vitreous hemorrhage, subhyaloid hemorrhage
	� Retinal vasculitis (venular > arteriolar), macular ischemia, exudative 

retinal detachment
	� Dengue-associated retinitis and choroiditis
	� Acute posterior multifocal placoid pigment epitheliopathy (APMPPE) 

[6]
	� Dengue maculopathy (three patterns: diffuse retinal thickening, 

cystoid macular edema, and foveolitis) [7,8]
	� Acute macular neuroretinopathy (AMN)
	� Optic neuritis, neuroretinitis, sixth nerve palsy
	� Endophthalmitis, panophthalmitis, scleritis
	� Suprachoroidal and retrobulbar hemorrhage [9]
	� Whitish outer retinal lesions due to hemophagocytic 

lymphohistiocytosis [10]

Diagnosis
	� NS1 antigen (fever & viremia phase)

	� IgM/IgG serology (post-febrile period)

	� IgG/IgM ratio distinguishes primary from secondary infection.

Treatment
	� Supportive: Acetaminophen, hydration, rest.

	� Ophthalmic: Topical/systemic steroids, oral doxycycline.

Prognosis
	� Typically self-limiting with favorable visual outcomes.

Chikungunya Virus Infection
Introduction

	� Chikungunya virus (Togaviridae family, genus Alphavirus) is an arthropod-
borne virus with a single-stranded RNA genome [11].

	� The name “chikungunya” means “to become contorted,” referring to the 
bent posture seen in affected patients.

	� Transmitted by Aedes aegypti and Aedes albopictus mosquitoes [12,13].
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Systemic Features
	� High-grade fever with chills

	� Headache, myalgia, arthralgia, tenosynovitis

	� Polyarthritis, hepatitis, renal failure, myocarditis

	� Neurological involvement: meningoencephalitis, convulsions

	� Skin rash, hyperpigmentation

Ophthalmic Manifestations
	� Conjunctivitis (common among travelers)

	� Episcleritis, anterior uveitis

	� Keratitis, Fuchs’ uveitis with cataract [14]

	� Posterior uveitis (vitritis, retinitis, macular choroiditis, optic neuritis, 
neuroretinitis)

	� Retinal detachment, CRVO, optic atrophy

Diagnosis & Management
	� Lymphopenia, anemia, elevated ESR/CRP

	� IgM/IgG ELISA, RT-PCR (E2 gene amplification)

	� Treatment: Supportive, topical/systemic steroids for ocular involvement 
[13]

West Nile Virus Infection
Introduction & Transmission

	� Single-stranded RNA virus (Flaviviridae family) [16,17].

	� Transmitted via Culex mosquitoes; wild birds are reservoirs.

	� Other transmission modes: blood transfusion, organ transplantation, 
transplacental transmission [18].

Systemic Features
	� Incubation: 3-14 days.

	� Risk factors: Age, immunosuppression, diabetes, hypertension [19].

	� Mild flu-like syndrome, facial edema, hyperpigmentation [20].
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	� Severe cases: meningitis, encephalitis, poliomyelitis-like syndrome (<1% 
cases) [17].

Ophthalmic Manifestations
	� Uveitis (non-granulomatous, vitritis)

	� Chorioretinitis (multifocal, linear pattern) [16,17,21]

	� Multifocal retinitis

	� Retinal vasculitis, optic neuritis, congenital chorioretinal scarring

	� Complications: CNVM, optic atrophy, macular ischemia

Diagnosis & Treatment
	� MAC-ELISA for IgM detection in serum/CSF.

	� RT-PCR for viral nucleic acid.

	� Treatment: Supportive, topical/systemic steroids, anti-VEGF for CNVM.

Conclusion
Arboviral infections can lead to a range of ocular complications. Early 
recognition and appropriate management can improve visual outcomes. Further 
research is essential to understand the underlying pathogenesis and develop 
targeted treatments.
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A 26 years male was diagnosed to have dengue fever, Adult respiratory distress syndrome with 
thrombocytopenia one month back, presented with the history of blurred vision in both eyes. 
On examination BCVA  in the right eye was 6/12p, left eye CF 1/2mtr. 

OCTOCT
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Follow Up : Resolving retinitis
Follow Up : Resolving retinitis

A 46 yrs female decreased vision OS since three days with H/o fever with  
rashes 4 weeks  back, chikungunya retinitis was treated with systemic steroids, 

VA 6/24p, N36

Mahendradas et al. Chikungunya and the eye: a reviewJournal of Ophthalmic 
Inflammation and   Infection 2013, 3:35

Follow  Up

Thinning of the inner retinal layersVA 6/9, N6

VA 6/18, N10

Follow Up 
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Mumps, measles, and rubella are acute, highly contagious viral infections in humans, 
each caused by distinct RNA viruses—measles virus (a paramyxovirus), mumps virus 
(a rubulavirus), and rubella virus (a togavirus). Measles typically begins with upper 
respiratory symptoms, high fever, conjunctivitis, and characteristic Koplik’s spots, 
progressing to a widespread maculopapular rash; severe complications can include 
pneumonia and neurological effects, making it a major cause of childhood mortality 
worldwide. Mumps is primarily known for painful swelling of the parotid salivary 
glands, but can also lead to orchitis, hearing loss, and, rarely, infertility or pancreatitis; 
one-third of cases may be mild or subclinical. Rubella, or German measles, is generally a 
mild illness with rash and lymphadenopathy in children, but infection in early pregnancy 
poses grave risks of miscarriage or the congenital rubella syndrome (CRS), resulting in 
severe birth defects. Widespread use of the combined MMR vaccine has dramatically 
reduced the prevalence and complications of these diseases where immunization 
coverage is high, but outbreaks can recur with decreased vaccination rates

Ocular manifestations of Mumps
Mumps virus infection can involve the eye through a variety of mechanisms. 
Ocular manifestations have been described both during the acute systemic illness 
and as delayed complications. Ocular manifestations include dacryoadenitis 
(inflammation of the lacrimal gland), conjunctivitis, scleritis, keratitis, non-
granulomatous anterior uveitis, optic neuritis, retinitis, and ocular motility 
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disturbances such as acquired esotropia or sixth nerve palsy. Dacryoadenitis, 
sometimes termed “lacrimal mumps,” is most common and typically presents as 
sudden, often bilateral, painful swelling in the upper outer eyelid. More severe 
complications, like optic neuritis, can lead to vision loss, pain worsened by eye 
movement, and decreased colour vision. [1] These complications may develop 
within a week of parotid swelling . Ocular complications post measles mumps 
and rubella (MMR) vaccination have also been reported. Multiple factors like 
antigenic mimicry, vaccine contamination, survival of viruses in live attenuated 
vaccines or pure coincidence can be associated with uveitis like features post 
vaccination.[2]

Table 1 shows reported ocular manifestations post mumps viral infection.

Congenital 
mumps[3]

Post parotitis [4] Post 
Vaccination [2]

Extraocular  Microphthalmos Tenonitis
Dacryoadenitis
Lid abscess

Anterior 
segment  

Cornea opacities
Posterior 
subcapsular 
cataract

Conjunctivitis
Scleritis
Keratitis
Iritis

Anterior uveitis

Posterior 
segment  

Chorioretinitis  
( Figure 1)

Outer Retinitis [5] [6] 
cerebriform pattern of 
retinitis 
Pigmentary retinopathy [7]

Acute posterior multifocal 
placoid pigment 
epitheliopathy [8]

Bilateral outer retinal 
necrosis [7]

Neuroretinitis [9]

Optic neuritis[10]

Optic neuritis 
[11]

Diagnosis of mumps is primarily clinical, based on the presence of characteristic 
symptoms such as parotid gland swelling and relevant ocular findings. 
Laboratory investigations support the diagnosis: detection of mumps virus RNA 
by real-time RT-PCR from a buccal or oral swab is the method of choice due to 
high sensitivity. [12]
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Serological testing for mumps IgM may be supportive, but is less sensitive; blood 
tests can demonstrate an immune response, and urine sampling may occasionally 
detect the virus. Magnetic resonance imaging (MRI) and Cerebrospinal fluid 
(CSF) analysis to rule out CNS involvement

The treatment of ocular manifestations of mumps infection is mainly 
supportive and tailored to the specific complication: Topical corticosteroids 
and cycloplegic agents  for keratitis and Iridocyclitis. Systemic corticosteroids 
(such as intravenous methylprednisolone followed by oral corticosteroid) can be 
effective, especially in post-infectious cases, leading to marked visual recovery. 
Early initiation of steroids may hasten improvement and prevent residual vision 
loss.

General Supportive Measures: For other ocular involvement (like conjunctivitis 
or dacryoadenitis), supportive care—including rest, analgesics, and cold 
compresses—is usually sufficient. Most cases resolve without permanent 
sequelae

Hyperbaric oxygen therapy- 2.5 atmosphere absolute concentration of oxygen 
is administered via direct respiration over a duration of 1 hour per day in a 
closed chamber after ruling out auricular and respiratory tract infections. [12] In 
severe cases plasmapheresis also can be tried. 

Figure 1: Mumps Chorioretinitis
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Ocular manifestations of Measles
Ocular manifestations of measles primarily affect the conjunctiva and cornea, 
commonly presenting as a mild to moderate conjunctivitis characterized 
by redness, watering, and irritation during the early stages of the disease. 
Conjunctivitis is part of the classical triad of measles symptoms along with 
cough and coryza. The conjunctival inflammation is usually non-purulent 
and catarrhal, but in severe or debilitated patients, pseudomembranes or true 
conjunctival membranes may develop.

Keratitis is another common ocular manifestation, usually mild and bilateral, 
manifesting as superficial punctate keratitis or subepithelial infiltrates, which 
generally resolve without scarring in most patients. However, in more severe 
cases, corneal involvement can progress to ulceration or even perforation, 
potentially leading to permanent vision loss particularly in malnourished 
children. Rarely, measles can cause retinitis and optic neuritis, presenting with 
optic disc swelling, macular edema, and neuroretinitis, which may cause vision 
loss. Posterior segment involvement includes retinal pigment epithelial changes 
and choroiditis. In the chronic phase, subacute sclerosing panencephalitis 
(SSPE), a fatal progressive neurological disorder following measles infection, 
can include ocular findings such as maculopathy, optic nerve atrophy, and retinal 
vasculitis. Early ocular symptoms often resolve with supportive care and timely 
management of measles infection, but severe complications like keratomalacia 
and optic neuritis can lead to lasting vision impairment

Subacute sclerosing panencephalitis 
(SSPE) is a subacute inflammatory and 
neurodegenerative encephalitis related 
to the measles (rubeola) virus and 
usually affecting children and young 
adults. Measles retinitis is a rare but 
serious ocular complication of measles 
infection, typically presenting as 
hemorrhagic or necrotizing retinitis. It 
is most often noted in association with 
SSPE. Ocular features include: (1) Focal 
or diffuse retinitis, often centered on 
the macula (Figure 2) (2) Macular edema and neuroretinitis (3) Disc edema, 
sometimes progressing to optic atrophy (4) Retinal vascular changes, such as 
venous dilatation and vascular occlusions (5) Minimal vitreous inflammation

Figure 2 : Measles Retinopathy 
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In SSPE, ocular involvement—including necrotizing retinitis, optic neuritis, 
chorioretinitis, and cortical blindness—occurs in up to 50% of cases and may 
be one of the earliest clinical signs. Retinitis typically manifests before or 
concurrently with neurological symptoms and may rapidly progress to involve 
the posterior pole and peripheral retina. The sequelae often include retinal 
pigment epithelium scarring and mottling, and in severe cases, permanent 
vision loss.

Visual complaints, if present, antedate the onset of neurological symptoms by a few 
weeks or months. Neurological symptoms may be delayed as long as two years. [13]

DYKEN Criteria:
Three out of five criteria should be fulfilled. The diagnosis of SSPE can be made 
if three of the following five criteria are fulfilled:
1. 	 Typical clinical presentation with progressive cognitive decline and 

stereotypical myoclonus;
2. 	 Characteristic EEG changes
3. 	 Elevated cerebrospinal fluid globulin levels without pleocytosis
4. 	 Elevated CSF measles antibody titres; and
5. 	 Typical histopathologic findings in a brain biopsy or autopsy [14]

Ocular manifestations of Measles
Retinitis The most characteristic fundus lesion in SSPE 

is focal necrotizing retinitis or chorioretinitis 
that starts in the macula and progresses toward 
peripheral retina.
It preferentially affects the retina with secondary 
involvement of the RPE and choroid.   Ground-
glass whitening of the retina with ill-defined 
margins and RPE mottling occur.

Chorioretinitis

Papilledema
Optic nerve pallor Other ophthalmoscopic findings[15]

• Retinal Pigment epithelial changes 
• Macular oedema
• Macular hemorrhage
• Internal limiting membrane contracture leading 
to macular hole
• Serous detachments at macula

Cortical blindness
Supranuclear gaze palsy
Homonymous visual 
field deficits
Nystagmus
Ptosis
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Diagnosis is clinical, supported by serological evidence of measles infection 
and, in the case of SSPE, characteristic EEG changes and elevated measles 
antibody titers in serum and cerebrospinal fluid

The course of disease is variable. Spontaneous remission rate is reported to be 
5%, and fewer than 7% have been reported to live more than six years after 
onset.[16] A combination of inosiplex, an antiviral agent, and intraventricular or 
intrathecal alpha-interferon as an immunomodulator,  have proven to have some 
benefits in stabilizing the disease.[13]

Ocular manifestations of Rubella
Ocular manifestations of rubella include a variety of congenital and acquired 
findings affecting multiple ocular structures : congenital rubella syndrome and 
rubella virus–associated uveitis .

Ocular manifestations of rubella encompass a broad range of congenital and 
acquired abnormalities. In congenital rubella syndrome, infection during 
the first trimester leads to maldevelopment of ocular tissues including lens, 
retina, and cornea.[17] The classic triad includes cataract, microphthalmos, 
and pigmentary retinopathy, often accompanied by strabismus and secondary 
glaucoma. Givens et al. reported ocular disease in 78% of Chorioretinal scar 
cases, with cataract and microphthalmia being significantly correlated with poor 
vision and glaucoma.[18]associated systemic problems, and correlations among 
these defects. The authors statistically analysed 125 cases of congenital rubella 
seen in the Mayo clinic ophthalmology department over a 32 year interval. 
Most patients were young adults. Ocular disease was the most commonly noted 
disorder (78% Histopathological studies have demonstrated rubella-induced 
destruction of lens epithelial cells, resulting in nuclear cataract formation. The 
retinal involvement manifests as a characteristic “salt-and-pepper” retinopathy 
due to focal disruption of the retinal pigment epithelium, typically stable but 
occasionally complicated by subretinal neovascularization . In later life, persistent 
rubella infection within ocular tissues may give rise to chronic anterior uveitis, 
classically presenting as Fuchs uveitis syndrome featuring heterochromia, 
cataract, and ocular hypertension.[19] Though rare in the post-vaccination era, 
lingering CRS survivors continue to experience progressive ocular sequelae 
such as secondary glaucoma and corneal degeneration, underscoring the need 
for lifelong ophthalmic follow-up.[20],[21]
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Ocular Manifestations of Covid 19 Infection: 
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2,COVID-19) 
was declared a worldwide pandemic between February 2020 and May 2023, 
with 771 million cases and 6.96 million deaths reported by the World Health 
Organisation (WHO) to date (World Health Organisation,2023). While the 
COVID-19 pandemic was officially declared no longer a “global health 
emergency” by the WHO in May 2023, case numbers continue to rise, with 
around 11 million new cases reported since the pandemic ended. Reinfection 
with different variants will lead to a growing cumulative disease burden, 
particularly as chronic, multi-organ sequelae become apparent. A multitude 
of ocular conditions have been observed following infection with COVID-19, 
affecting approximately 11% of patients, including corneal graft rejection, 
scleritis, uveitis, endogenous endophthalmitis, retinal artery and vein occlusion, 
glaucoma, neurological and orbital sequelae.SARS-CoV-2 infection is due to a 
characteristic envelope spike (S) protein that binds to the host cellular receptor 
angiotensin-converting enzyme 2 (ACE-2), along with transmembrane serine 
protease 2 (TMPRSS2). are also expressed in ocular tissues.

Conjunctivitis was the most frequently reported condition with an average of 
13.6% of patients with COVID-19 developing follicular conjunctivitis. Aside 
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from conjunctivitis, a wide range of other ocular conditions were reported 
like herpes zoster ophthalmicus, Corneal graft rejection, Episcleritis, Scleritis, 
Uveitis, Endogenous endophthalmitis, Retinal artery occlusion, Retinal vein 
occlusion, other COVID-19- associated retinal sequelae, Glaucoma, Optic 
neuritis, Ischaemic optic neuropathy, Tonic pupil, Ocular myasthenia gravis, 
Strabismus and Orbitopathy  temporally associated with COVID-19. The 
anterior and posterior segment manifestations of COVID 19 infection will be 
discussed in the following tables.

Table showing Ocular complications of Covid 19

Site Involved Ocular Manifestation
Ocular Surface Conjunctivitis, Keratoconjunctivitis, Episcleritis, 

Scleritis, Corneal graft rejection, Herpes Zoster 
Ophthalmicus

Uvea Anterior, Intermediate, Posterior, and Pan-
uveitis (Granulomatous or Non-granulomatous) , 
Tubulointerstitial Nephritis and Uveitis (TINU) , White 
dot syndromes

Orbit Rhino-orbital mucormycosis, Orbital cellulitis

Retina Retinal vein and artery occlusion, Purtscher-like 
retinopathy (OCT findings: Hyper-reflective lesions at 
the level of retinal ganglion cells and inner plexiform 
layers),    Endophthalmitis (Rare)

Neuro-
Ophthalmology

Optic neuritis, Myelin oligodendrocyte glycoprotein-
associated disorder optic neuritis (MOGAD) , Anti-
aquaporin-4 antibody positive neuromyelitis optica 
(Anti-AQP4-NMO) optic neuritis, Posterior Reversible 
Encephalopathy Syndrome (PRES),  Cranial nerve 
palsies, Miller Fisher syndrome

Rare 
Manifestations

Acute angle-closure glaucoma, Myasthenia gravis, 
Adie tonic pupil, Ischemic optic neuropathy, Cortical 
blindness
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Table showing the definite and Reactivated infections caused by COVID 19

Category Infection Cause
Definite 
Infections

Viral Conjunctivitis Direct invasion of SARS-CoV-2

Keratoconjunctivitis Direct viral infection of cornea/
conjunctiva

Uveitis (Rare) Viral-induced inflammation
Reactivated 
Infections

Herpes Simplex Vi-
rus (HSV) Keratitis

Reactivation due to COVID-19 
stress/immune suppression

Varicella-Zoster 
Virus (HZO)

Reactivation of VZV due to 
immunosuppression

Cytomegalovirus 
(CMV) Retinitis

Reactivation in immunocompromised 
patients

Mucormycosis Secondary fungal infection post-
COVID-19 (due to steroids, diabetes)

Bacterial/Fungal 
Endophthalmitis

ICU-acquired infection, ventilator-
associated

Based on clinical evidence of eye complications caused by SARS-CoV- 2, 
more reliable research should be performed to confirm its potential to infect 
the eye and its specific pathogenesis. Some of the topics for future research 
are the mechanism of eye complications associated with COVID-19, the 
relationship between the virus and thrombotic diseases, treatment strategies for 
eye complications associated with COVID-19, and the feasibility of using tear 
samples or conjunctival swabs for diagnosis.

Ocular adverse effects of Antiviral Vaccines:
Ocular adverse effects have been reported after various antiviral vaccinations, 
though they are uncommon and typically self-limited. A 2024 systematic review 
on ocular complications following COVID‑19 vaccination described cases of 
uveitis, acute macular neuroretinopathy, central serous chorioretinopathy, reti-
nal vascular occlusions, optic neuritis, corneal graft rejection, and herpes zoster 
ophthalmicus, most occurring within days to weeks of vaccination . Frontiers 
review encompassing SARS‑CoV‑2, varicella zoster, influenza, and hepatitis B 
vaccines identified shared mechanisms such as molecular mimicry, autoimmune 
cross-reaction, and transient immune activation precipitating ocular inflamma-
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tion or optic neuropathy . Optic neuritis and posterior segment inflammation 
have also been reported after influenza and hepatitis B vaccination, suggest-
ing that vaccine-triggered immune sensitization may target ocular antigens or 
shared epitopes . Overall, despite isolated reports across vaccine platforms, the 
incidence of post-vaccination ocular inflammation remains extremely low rel-
ative to the public health benefits of vaccination, and most events respond well 
to corticosteroid or antiviral therapy when promptly recognized

Vaccine Common Ocular 
Complications

Rare but Serious Ocular 
Complications

COVID-19 (mRNA 
& Viral Vector 
Vaccines)

Dry eyes, redness, eye 
pain, photophobia.

Central serous retinopathy, 
optic neuritis, uveitis, 
retinal vein occlusion, 
ocular myasthenia gravis.

Influenza Vaccine Mild conjunctivitis, dry 
eyes.

Uveitis, optic neuritis, 
anterior ischemic optic 
neuropathy (AION).

Hepatitis B Vaccine Blurry vision, eye 
irritation.

Uveitis, optic neuritis 
(rare), Retinal vein 
occlusion

Measles, Mumps, 
Rubella (MMR) 
Vaccine

Conjunctivitis, mild 
photophobia.

Optic neuritis, uveitis, 
retinal vasculitis (rare).

Varicella (Chicken-
pox) Vaccine

Red eyes, watery 
discharge.

Acute retinal necrosis, 
keratitis, uveitis.

Human 
Papillomavirus 
(HPV) Vaccine

Mild eye irritation. Optic neuritis, uveitis 
(rare).

Rabies Vaccine Mild conjunctivitis. Optic neuritis, uveitis 
(very rare).

Yellow Fever 
Vaccine

Mild eye redness, 
discomfort.

Uveitis, optic neuritis, 
chorioretinitis (rare).

Polio Vaccine  No significant ocular 
complications reported.

Rare optic neuritis (in 
OPV cases).

Dengue Vaccine  Mild eye discomfort. Retinal vasculitis, optic 
neuritis (rare).
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Introduction:
In the realm of ophthalmology, accurate identification of viral infections is 
crucial for avoiding incorrect diagnosis and implementation of timely treatment 
thereby saving patient’s vision. This chapter delves into the diagnostic 
methodologies and technological advancements that facilitate Microbiological 
diagnosis of viral pathogens affecting the eye. 

Samples for Microbiological Diagnosis of Viral Infections: 
In ophthalmology, diagnosing viral infections requires collecting appropriate 
samples from the eye to identify the pathogen. The type of sample depends 
on the location of the infection, and whether it’s in the anterior segment or the 
posterior segment of the eye. 

Anterior Segment Viral Infections
The anterior segment of the eye includes the cornea, conjunctiva, iris, and 
anterior chamber. 

Nishat Hussain Ahmed

Laboratory Diagnosis of Viral 
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Types of Samples:
1.	 Conjunctival Swabs:

	� Purpose: Used to detect viral conjunctivitis
	� Procedure: A moist sterile swab is gently rolled and swept over the 

lower conjunctival sac to collect cells and viral particles

2.	 Corneal Scraping:
	� Purpose: Used in cases of keratitis
	� Procedure: A sterile blade or spatula is used to gently scrape the 

corneal epithelium

3.	 Aqueous Humour Tap (Anterior Chamber Paracentesis):
	� Purpose: Used to diagnose anterior uveitis or viral endophthalmitis
	� Procedure: A small amount of aqueous humour is aspirated from 

the anterior chamber by means of a fine sterile needle, using aseptic 
technique

4.	 Tear Film Collection:
	� Purpose: Used to test for viral infections in anterior segment
	� Procedure: A Schirmer strip or sterile swab is used to collect tear 

sample

Posterior Segment Viral Infections
The posterior segment includes the vitreous humour, retina, and optic nerve. 

Types of Samples:
1.	 Vitreous Humour Tap (Vitreous Paracentesis):

	� Purpose: Used to diagnose viral retinitis or posterior uveitis
	� Procedure: A small amount of vitreous humour is aspirated from the 

eye by means of a fine sterile needle, using aseptic technique

2.	 Subretinal Fluid Collection:
	� Purpose: Used in cases of retinal detachment with suspected viral 

etiology
	� Procedure: Fluid is aspirated from under the retina, typically during 

surgery

3.	 Retinal Biopsy:
	� Purpose: Rarely done, but can be considered for definitive diagnosis 

in cases of unexplained retinitis
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	� Procedure: A small sample of retinal tissue is surgically removed and 
tested

While in an institutional set up- samples can usually be processed immediately in 
the Microbiology facility of the institute, in a private practice setting, collecting 
and handling these samples properly is crucial for accurate diagnosis.

General Considerations in a Private Practice Setting:
	� Sample handling: It is crucial to handle and transport samples under 

appropriate conditions to preserve viral integrity. This typically involves 
using viral transport media and keeping samples refrigerated at -70° Celsius 
until processing. Samples should be transported with due precautions as 
per the protocols of shipment of biological samples.

	� Prior communication to diagnostic facility: The collected samples 
should be transported after proper communication to the diagnostic 
facility, the suspected viruses and type of diagnostic tests required should 
be clearly mentioned on the requisition.

	� Patient safety: Proper aseptic techniques should be followed to prevent 
iatrogenic infections, also safety should be ensured during invasive sample 
collection procedures like paracentesis or biopsies.

Modalities of Microbiological Diagnosis:
There are four major diagnostic modalities for Microbiological diagnosis of 
infections:

1.	 Microscopy: As viruses are very small, light microscopy cannot directly 
demonstrate the presence of viruses. However, light microscopy can 
demonstrate presence of inclusion bodies in virus infected cells. Presence 
of specific types of inclusion bodies in smears stained by special stains 
like Giemsa can be diagnostic of certain viral infections; e.g. ‘owl’s eye 
appearance’ in CMV infected cells. 

	 Electron microscopy can be used for demonstrating viruses, but it is not 
used routinely. 

	 Fluorescence microscopy of tissue specimens bound with fluorescence 
tagged antibodies can be done (see below). 
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2.	 Culture and identification: As they are obligate intracellular parasites, 
viruses cannot be cultured in artificial media. However, viruses can be 
cultured in embryonated eggs, animal models and tissue cultures. These 
procedures are very tedious for routine diagnostic use; hence are used as 
gold standard for developing and standardising diagnostic tests, and for 
academic and research purposes.   

3.	 Molecular diagnosis: This involves detecting the specific viral genetic 
targets for identification of pathogenic virus. Amongst these, Polymerase 
Chain Reactions for important ocular viruses are commonly used for 
diagnosing patients. They are more sensitive and specific and less time 
consuming than most of conventional methods of diagnosing viruses. 
In recent years, these tests have gained much popularity and there are 
different modifications of PCRs which can be applied for different viruses/ 
in different settings. An account of PCR and its types is given below.  

4.	 Immunodiagnostic methods: Antigen detection assays using fluorescent 
tagged antibodies are commonly used for viral infections. Following 
antigen antibody reaction, the smears are visualized under fluorescence 
microscope for making the diagnosis. This technique has requirement of a 
fluorescence microscope and expertise in fluorescence microscopy. 

	 Some antibody detection serological assays may also be used for ocular 
manifestations of systemic viral infections.   

Polymerase Chain Reaction (PCR):
Polymerase Chain Reaction (PCR) is a widely used laboratory technique in 
molecular biology that allows for the amplification of a specific segment of 
DNA. This means it can generate millions to billions of copies of a particular 
DNA sequence from a small initial sample, which can be detected easily after 
the reaction.

Basic Steps of PCR:
1.	 Denaturation: The double-stranded DNA is heated to around 94-98°C, 

causing the strands to separate (denature).

2.	 Annealing: The reaction mixture is cooled to around 50-65°C, allowing short 
DNA sequences called primers to attach (anneal) to the complementary, 
target sequences on the single-stranded DNA.
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3.	 Extension/Elongation: The temperature is raised to around 72°C, where a 
DNA polymerase enzyme (usually Taq polymerase) adds nucleotides to 
the 3’ end of each primer, synthesizing new DNA strands.

These steps are repeated in cycles (typically 25-35 cycles), with each cycle 
doubling the amount of DNA, leading to an exponential amplification of the 
target DNA segment. The target thus amplified can be detected using techniques 
like gel electrophoresis. 

Types of PCR
1. 	 Standard PCR (Conventional PCR):

	� The basic form of PCR as described above.
	� Used for amplifying DNA to be analysed by gel electrophoresis or 

other downstream applications.

2. 	 Reverse Transcription PCR (RT-PCR):
	� Used to amplify RNA sequences by first converting RNA into 

complementary DNA (cDNA) using reverse transcriptase.
	� It’s commonly used to detect RNA viruses.

3. 	 Real-Time PCR (qPCR):
	� Quantitative PCR, also known as real-time PCR, monitors the 

amplification of target gene in real-time.
	� It uses fluorescent dyes or probes to measure the amount of DNA 

produced during each cycle.
	� This allows for both quantification and detection of specific DNA 

sequences, making it useful in diagnostics, including pathogen 
detection and gene expression analysis.

4. 	 Multiplex PCR:
	� Allows for the amplification of multiple target sequences in a single 

PCR reaction by using more than one pair of primers.
	� It is useful for detecting several genes or pathogens simultaneously.

5. 	 Nested PCR:
	� Involves two rounds of PCR to increase specificity and sensitivity.
	� The first round uses outer primers, and the second round uses inner 

primers that are located within the first PCR product.
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Table-2: Different types of PCRs and their key features:

Type of PCR Key Features Applications
Standard PCR Basic PCR method involving 

denaturation, annealing, and 
extension steps

Used for DNA viruses

Reverse 
Transcription 
PCR (RT-PCR)

Converts RNA into 
complementary DNA (cDNA) 
before amplification.

RNA virus detection

Real-Time 
PCR (qPCR)

Monitors DNA amplification in 
real-time using fluorescent dyes 
or probes.

Quantification of DNA, 
diagnostics, gene 
expression analysis

Multiplex PCR Amplifies multiple target 
sequences simultaneously using 
multiple primer pairs.

Detection of multiple 
genes/pathogens in a 
single reaction

Nested PCR Two rounds of PCR to increase 
specificity, with inner primers 
targeting the product of the first 
PCR.

Detecting low-
abundance targets, 
increasing specificity

Laboratory Investigations for Systemic Viral Infections 
Relevant to Ophthalmology:
Ophthalmologists may encounter ocular manifestations of systemic viral 
infections such as HIV, Chikungunya, Dengue, and West Nile Virus. Hence it is 
pertinent to be familiar with laboratory investigations for these infections. 

1. 	 HIV (Human Immunodeficiency Virus)
	� Key Ocular Manifestations:

•	 HIV retinopathy, cytomegalovirus (CMV) retinitis, uveitis, and 
Kaposi’s sarcoma.

	� Laboratory Investigations:
•	 Serological Tests:

	� Rapid antibody detection tests and ELISA (Enzyme-
Linked Immunosorbent Assay): Under National AIDS 
Control Organisation (NACO), these are the standard 
tests for making a diagnosis of HIV-1 and HIV-2 based on 
detection of HIV antibodies.
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	� Western Blot: Supplementary test if results of rapid tests/ 
ELISA are indeterminate.

•	 PCR (Polymerase Chain Reaction):
	� HIV RNA Quantification: Measures viral load, important 

for monitoring disease progression and treatment response.
•	 CD4 Count:

	� Assesses immune function and risk for opportunistic 
infections like CMV retinitis.

2. 	 Chikungunya Virus
	� Key Ocular Manifestations:

•	 Uveitis, retinitis, optic neuritis, and conjunctivitis.
	� Laboratory Investigations:

•	 Serological Tests:
	� IgM and IgG ELISA: Most commonly used tests. Detect 

antibodies; IgM indicates recent infection (remains positive 
up to first 5- 7 days), IgG suggests past exposure (remains 
positive for six to 12 months).

•	 PCR:
	� Detects viral RNA during the acute phase of infection, 

typically within the first week of symptom onset.
3. 	 Dengue Virus

	� Key Ocular Manifestations:
•	 Dengue maculopathy, retinal hemorrhages, and uveitis.

	� Laboratory Investigations:
•	 Serological Tests:

	� IgM and IgG ELISA: IgM indicates recent infection; IgG 
indicates past infection or secondary infection.

•	 NS1 Antigen Test:
	� Detects dengue virus nonstructural protein 1 (NS1) during 

early infection (first 5 days).
•	 PCR:

	� Detects viral RNA in the early phase of infection, helping 
to confirm diagnosis before antibody response.

4. 	 West Nile Virus
	� Key Ocular Manifestations:

	� Chorioretinitis, optic neuritis, and uveitis.
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	� Laboratory Investigations:
	� Serological Tests:

•	 IgM Antibody Capture ELISA (MAC-ELISA): Detects IgM 
antibodies in serum or cerebrospinal fluid (CSF); IgM indicates 
recent infection.

	� PCR:
•	 Detects viral RNA in blood or CSF, most useful in the early 

phase of infection.
	� Plaque Reduction Neutralization Test (PRNT):

•	 Confirmatory test, especially in areas where other flaviviruses 
are endemic.

Relevance to Ophthalmologists:
	� Timely Diagnosis: Early detection of these infections is critical in 

preventing or managing ocular complications.

	� Sample Collection: Proper sample handling is important as the samples are 
potentially infectious, and choice of test (serology vs. PCR) is crucial for 
accurate diagnosis.

	� Collaborative Care: Results from these tests should be integrated into 
comprehensive care plans, often involving other specialists, to address 
both systemic and ocular health.

Understanding these laboratory investigations allows ophthalmologists to make 
informed decisions about patient management and referral when dealing with 
potential viral causes of ocular disease

Interpretation and application TORCH Infections’ re-
ports in Ophthalmology:
The TORCH panel tests for Toxoplasmosis, Other infections (like syphilis), 
Rubella, Cytomegalovirus (CMV), and Herpes simplex virus (HSV). These tests 
are often used to screen for infections that can affect pregnancy and newborns, 
but their role in adult ophthalmology, particularly for diagnosing uveitis, 
is often misunderstood. It is crucial to recognize the clinical manifestations of 
ocular infections rather than relying solely on serology. For instance, most of adult 
Indian population may show positive serology for herpes viruses (HSV, VZV, 
and CMV), however, mere positive blood titres do not necessarily indicate their 
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presence in the eye. Therefore, clinicians should base their treatment decisions 
on a thorough history and careful identification of the clinical manifestation of 
the condition.

Significance of Positive TORCH Results  
1. 	 Toxoplasmosis:

	� Relevance: Toxoplasmosis is a significant cause of posterior uveitis and 
retinochoroiditis.

	� Positive Result Interpretation:
	� IgM Positive: Indicates recent infection; relevant if there’s active 

ocular toxoplasmosis.
	� IgG Positive: Suggests past exposure, which is common; high titres 

could correlate with active disease but require clinical correlation.

2. 	 Other Infections (e.g., Syphilis):
	� Relevance: Syphilis can cause anterior uveitis, interstitial keratitis, and 

posterior uveitis.
	� Positive Result Interpretation:

	� VDRL/RPR (nonspecific tests) Positive: Requires confirmation with 
specific treponemal tests (FTA-ABS, TPPA).

	� Specific Treponemal Tests Positive: Indicates past or present 
infection; clinical context and additional tests (e.g., CSF examination) 
are necessary.

3. 	 Rubella:
	� Relevance: Rarely associated with uveitis in adults, but congenital rubella 

syndrome can have ocular manifestations.
	� Positive Result Interpretation:

	� IgM Positive: Indicates recent infection, which is uncommon in 
adults.

	� IgG Positive: Usually reflects past vaccination or infection and is not 
typically relevant for uveitis diagnosis in adults.

4. 	 Cytomegalovirus (CMV):
	� Relevance: CMV can cause anterior uveitis - especially in immunocom-

promised patients, and retinitis.
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	� Positive Result Interpretation:
	� IgM Positive: Suggests recent or reactivation of infection; significant 

in immunocompromised patients.
	� IgG Positive: Common in the general population; elevated titres are 

less helpful without clinical correlation.

5. 	 Herpes Simplex Virus (HSV):
	� Relevance: HSV can cause anterior uveitis, keratitis, and retinitis.
	� Positive Result Interpretation:

	� IgM Positive: Indicates recent infection or reactivation; relevant in 
acute cases.

	� IgG Positive: Reflects past infection and is not necessarily indicative 
of active ocular disease.

Key points to address the misuse of TORCH Titres:
1.	 Non-Specificity for Uveitis Diagnosis:

	� TORCH titres, especially IgG, often indicate past exposure rather 
than current active infection.

	� Positive results are common in the general population and may not 
correlate with ocular symptoms.

2.	 Clinical Correlation is Essential:
	� Diagnosis should be based on a combination of clinical findings, 

history, and specific diagnostic tests, not just TORCH results.
	� For instance, in suspected toxoplasmosis, direct examination of 

ocular lesions and PCR of ocular fluids may be more relevant.

3.	 False Positives and Misinterpretation:
	� Reliance on TORCH titres alone can lead to inappropriate treatment, 

such as unnecessary long-term antiviral or antibiotic therapy.

4.	 Consideration of Differential Diagnoses:
	� Uveitis has numerous causes beyond TORCH infections, including 

autoimmune conditions, other infections, and idiopathic cases.
5.	 Appropriate Use of Laboratory Testing:

	� Tests should be guided by clinical suspicion, not used as routine 
screening for all uveitis patients.

	� Confirmatory and supportive tests (e.g., PCR for CMV in aqueous 
humour) are often needed to establish a diagnosis.
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Thus, while TORCH titres can be informative in certain contexts, their positive 
results should be interpreted with caution in ophthalmology. Clinical judgment, 
supported by more specific investigations, is critical to avoid misdiagnosis and 
inappropriate treatment. 

Bacteria in Differential Diagnosis of Viral Retinitis: Rick-
ettsial and Syphilis Infections
Viral retinitis can sometimes mimic other infectious causes like rickettsial and 
syphilis infections. Understanding the laboratory diagnosis of these conditions 
is crucial for accurate differentiation and treatment.

1. 	 Rickettsial Infections
	 Rickettsial infections are caused by obligate intracellular bacteria, often 

transmitted by arthropod vectors (e.g., ticks, fleas). In the context of 
ophthalmology, rickettsial infections can present with retinitis, retinal 
vasculitis, or choroiditis. Rickettsial diseases are underdiagnosed but 
increasingly recognized in India, especially in regions with high vector 
activity.

	 Common Rickettsial Diseases:
	� Rocky Mountain Spotted Fever (Rickettsia rickettsii)
	� Mediterranean Spotted Fever (Rickettsia conorii)
	� Typhus Group (Rickettsia prowazekii, Rickettsia typhi)

	 Laboratory Diagnosis:

	� Serology:
•	 Indirect Immunofluorescence Assay (IFA): The gold standard 

for diagnosing rickettsial infections. A fourfold rise in antibody 
titre between acute and convalescent samples is diagnostic. 
Availability is limited to specialized laboratories.

•	 Enzyme-Linked Immunosorbent Assay (ELISA): Can detect 
IgM and IgG antibodies, but cross-reactivity with other 
pathogens may occur.

	� PCR (Polymerase Chain Reaction):
•	 Detects rickettsial DNA in blood or tissue samples during the 

acute phase of infection.
•	 Useful for early diagnosis before antibody response is detectable.
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	� Weil-Felix Test:
•	 An older, less specific test, based on cross-reactivity of antigens. 

It is not widely recommended due to low sensitivity and 
specificity.

	� Culture:
•	 Rickettsial bacteria can be cultured in specialized laboratories, 

but this is rarely done due to difficulty and biosafety concerns.

	 Challenges and Considerations:
	� Availability of Tests: IFA and PCR may not be widely available 

outside urban centres, and clinical diagnosis supported by less 
specific serological tests like ELISA are often relied upon.

	� Empirical Treatment: Due to diagnostic delays, empirical treatment 
with doxycycline is often started based on clinical suspicion in 
endemic areas.

	 Ophthalmic Relevance:
	� A high index of suspicion is required in endemic areas or in patients 

with systemic signs (e.g., fever, rash).
	� Early diagnosis and treatment with doxycycline are essential to 

prevent severe complications.

2. 	 Syphilis
	 Syphilis, caused by the spirochete Treponema pallidum, remains a significant 

concern in India. It can cause a wide range of ocular manifestations, 
including uveitis, retinitis, chorioretinitis, and optic neuritis. It is often 
referred to as “the great imitator” due to its diverse presentations.

	 Laboratory Diagnosis:

	� Nontreponemal Tests:
•	 Rapid Plasma Reagin (RPR) and Venereal Disease Research 

Laboratory (VDRL):
	� Commonly used for initial screening of syphilis in India.
	� These tests detect nonspecific antibodies and are widely 

available, even in smaller laboratories.
	� Positive results should be confirmed with treponemal tests.
	� Titres typically decrease with treatment and can be used to 

monitor treatment response.
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	� Treponemal Tests:
•	 Fluorescent Treponemal Antibody Absorption (FTA-ABS) Test:

	� Highly specific and remains positive for life, even after 
treatment.

•	 Treponema Pallidum Particle Agglutination (TPPA) Test:
	� Another confirmatory test, specific for T. pallidum 

antibodies.

	� PCR (Polymerase Chain Reaction):
•	 Detects T. pallidum DNA in various body fluids, including 

ocular fluid. This is particularly useful in atypical cases or when 
serology is inconclusive.

	� Darkfield Microscopy:
•	 Used to directly visualize T. pallidum from samples of chancres 

or moist lesions. Not commonly used for ocular cases.

	� Cerebrospinal Fluid (CSF) Analysis:
•	 In cases of neurosyphilis or ocular syphilis, a lumbar puncture 

may be performed to assess for pleocytosis, elevated protein, 
and positive VDRL in cerebrospinal fluid (CSF).

	 Challenges and Considerations:
	� Access to Confirmatory Tests: Many smaller laboratories may lack 

the capacity to perform treponemal tests, leading to reliance on 
clinical judgment or referral to larger centers.

	� Delayed Diagnosis: Syphilis can present with a wide range of 
symptoms, and without prompt laboratory confirmation, there is a 
risk of misdiagnosis.

	 Ophthalmic Relevance:
	� All patients with uveitis or unexplained ocular inflammation should 

be tested for syphilis due to its variable presentation and potential for 
severe outcomes.

	� Prompt diagnosis and treatment with penicillin can prevent 
irreversible damage.

In the Indian setting, the diagnosis of rickettsial and syphilis infections as 
differentials of viral retinitis requires a combination of clinical suspicion 
and available laboratory tests. Access to advanced diagnostic tools like PCR 
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and confirmatory serological tests may be limited, necessitating a pragmatic 
approach that often includes empirical treatment based on clinical findings and 
initial screening tests. Collaboration with specialized centres for confirmatory 
testing is essential for accurate diagnosis and management.

Viruses Transmitted through Corneal Transplants:
The following steps are taken to mitigate the risk of viral infections through 
transplanted corneas:

1.	 Corresponding blood samples are screened for blood borne viruses-HIV, 
HBV and HCV as per the NACO guidelines.

2.	 As rabies is always fatal, the cause of death and proper history taking is 
used to rule out rabies.

3.	 Herpes Virus, Chikungunya Virus and SARS Corona Virus-2 are not in 
routine panel of tests done before cornea transplant. Hence proper history 
taking, examination of adnexa and cornea, and ante mortem health records 
of the patient can be used to rule these viruses out before proceeding with 
the transplant. 
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Antiviral drugs interfere with viral replication to stop virus multiplication. 
An ideal antiviral drug should inhibit viral replication while sparing host 
cell–directed nucleic acid or protein synthesis. Most of the currently available 
antiviral drugs are antimetabolites that inhibit nucleic acid synthesis. [1] They 
target viral enzymes, such as thymidine kinase, to inhibit viral replication. 
Thymidine kinase helps by incorporating the nucleoside thymidine into DNA. 
Because thymidine is an integral building block of DNA, inhibiting the action 
of thymidine kinase prevents DNA duplication. The more selective the antiviral 
agent is for viral enzymes, the less likely are host side effects. [2] In this section 
we have tried to summarise the common antiviral agents used in ophthalmology.

Acyclovir
Acyclovir is a synthetic purine nucleoside analog derived from guanine. [3]

Mode of action: Acyclovir inhibits viral replication by interfering with 
DNA synthesis. Its antiviral activity depends on its conversion to acyclovir 
triphosphate, a process initiated by viral thymidine kinase. This selective 
activation occurs only in virus-infected cells, ensuring targeted action and 
reducing damage to healthy cells. [2]

Antiviral Drugs Used in 
Ophthalmology
Nida Khan, Parthopratim Dutta Majumder
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Pharmacokinetics: 
	� Administration of acyclovir can be by an intravenous, oral, or topical route. 

	� The bioavailability of oral acyclovir is 15-20% and is unaffected by food. 

	� Topical formulations produce high concentrations in herpetic lesions. 

	� Acyclovir is cleared primarily by glomerular filtration and tubular 
secretion. Acyclovir accumulates in patients with renal failure. 

	� The half-life is approximately 3 hours in patients with normal renal 
function. 

	� Acyclovir diffuses readily into most tissues and body fluids. Cerebrospinal 
fluid concentrations are 50% of serum values. [4]

Anti-viral profile: Herpes simplex virus (HSV) Types 1 and 2, varicella-zoster 
virus (VZV), and some Epstein-Barr virus. [2,5]

Adverse effects: 
	� Local irritation may occur from topical application; 

	� Acyclovir is well absorbed: Headache, diarrhoea, nausea, and vomiting 
may result after oral administration. [6] 

	� Major side effect of acyclovir is on renal function. This is due to 
crystallization and deposition of the drug in the kidneys of patients who 
are dehydrated or have preexisting renal insufficiency. Renal dysfunction 
can be avoided by infusing acyclovir slowly over 1 hour and administering 
1 litre of fluid with each gram of the drug. Oral acyclovir has rarely been 
associated with renal dysfunction. 

	� Nausea, vomiting, and abdominal pain can occur and probably represent a 
direct toxic effect on the gastrointestinal tract. [7]

Resistance: Resistant viral strains to acyclovir due to altered or deficient 
thymidine kinase and DNA polymerases have been found and are most 
commonly isolated from immunocompromised patients. These strains are 
cross-resistant to valacyclovir, famciclovir, and ganciclovir also because of their 
similar mechanism of action. Drugs like foscarnet, cidofovir, and trifluridine do 
not require activation by viral thymidine kinase and thus can be used against the 
most prevalent acyclovir-resistant strains. [8]
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Cytomegalovirus (CMV) is resistant to acyclovir, because it lacks a specific 
viral thymidine kinase. [9]

Valacyclovir:
Valacyclovir is the L-valyl ester of acyclovir, which has greater oral 
bioavailability than acyclovir. [10]

Mode of action: same as acyclovir

Pharmacokinetics: 

	� Valacyclovir is rapidly hydrolysed to acyclovir after oral administration by 
intestinal and hepatic first-pass metabolism and achieve serum levels that 
are three to five times greater than those achieved with oral acyclovir and 
approximate those achieved with intravenous acyclovir administration. 
[10,11,12]

	� Oral bioavailability is 54%, and cerebrospinal fluid levels are 50% of those 
in serum. [10,11,12]

	� Elimination half-life of the drug is 2.5-3.3 hours. [10,11,12]

Anti-viral profile: HSV Types 1 and 2, VZV.[27]  

Adverse effects: Valacyclovir is usually well tolerated, although nausea, 
vomiting, or rash occasionally occur. Agitation, dizziness, headache, liver 
enzyme elevation, anemia, and neutropenia are rare. At higher doses CNS 
manifestations like confusion, hallucinations, and seizures have been reported. 
[14]

Ganciclovir
Ganciclovir is a synthetic analog of deoxyguanosine that has greater activity 
against CMV.  [12]

Mode of action:  Ganciclovir acts by selective inhibition of CMV DNA 
polymerase after phosphorylation in CMV-infected cells. It appears to interfere 
with DNA synthesis via competition with deoxyguanosine for incorporation 
into viral DNA, and by incorporation into growing viral DNA chains. [12]
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Pharmacokinetics: Ganciclovir can be administered intravenously, orally, or 
via intraocular implant. Cerebrospinal fluid concentrations are approximately 
50% of those in serum. The elimination half-life of the drug is 4 hours with 
normal renal function and the intracellular half-life is 18 hours. Clearance of 
the drug is related to creatinine clearance. However, the bioavailability of oral 
ganciclovir is poor. [19] In intraocular implant, ganclovir is slowly released into 
the vitreous cavity at a rate of approximately 1.4 mcg/h. [20]

Sustained release intraocular implant of ganciclovir has been found to be 
effective and safe both as an alternative to intravenous ganciclovir therapy 
in myelosuppressed patients and as a supplement to intravenous therapy in 
uncontrolled CMV retinitis. It avoids the risks of systemic toxicity associated 
with other routes of administration and negates the need for repeated injections. 
The implant is placed surgically in the vitreous cavity, and can provide 
therapeutic levels of up to 8 months depending on the rate of drug release. [34] 
However, an increased risk of CMV retinitis developing in the fellow eye and 
of systemic involvement in the patients who received implants compared with 
patients who received the drug intravenously has been observed. For which, 
these patients may be given oral ganciclovir. [21]

Anti-viral profile: Ganciclovir has been found effective against CMV, HSV, 
VZV, EBV, HHV-6, and KSHV (Kaposi’s sarcoma-associated herpes virus) 
in vitro.  It is currently recommended for the treatment of CMV retinitis in 
immunocompromised patients and for CMV prophylaxis in transplant patients. 
Because ganciclovir is only virustatic, continuous therapy with the IV drug 
is necessary to prevent viral breakthrough in the immunosuppressed patient. 
However, despite careful management, many patients have reactivation of the 
disease. [12,22]

Adverse effects: Unlike acyclovir, ganciclovir is more susceptible to 
phosphorylation by enzymes in uninfected (host) cells, especially in rapidly 
dividing cells like bone marrow. That is why the drug is more toxic to the bone 
marrow and causes significant neutropenia in more than half of the patients 
treated. Other less frequent side effects include nausea, neurotoxicity, hepatic 
dysfunction, fever. [23]

Resistance: Resistant CMV strains have been reported. The drug does not code 
for thymidine kinase and is, therefore can be used in TK-resistant HSV and 
VZV strains. [24]
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Preparation of Intravitreal Ganciclovir
Dose: 2000µg in 0.1 ml [18]

1 vial of Ganciclovir = 500Mg

Add 2.5 ml of sterile water for injection

2.5 ml =500mg of ganciclovir

(1 ml= 200mg of ganciclovir)

Withdraw 0.1 ml {20mg (20000µg)}

Add 0.9 ml of sterile water

1ml = 20000µg

Withdraw 0.1 ml (0.1 ml= 2000µg of 
ganciclovir)

1 vial of Ganciclovir = 500Mg

Add 5 ml of sterile water for injection

5 ml =500 mg 

Take 0.1 ml (10 mg)

Add 0.4 ml sterile water 

0.5 ml (10 mg) 

Discard 0.4 ml

0.1 ml/ 2 mg

Valganciclovir
Valganciclovir is the L-valyl ester of ganciclovir. Like valacyclovir, 
valganciclovir has high oral bioavailability. [25]

Mode of action:  Same as ganciclovir.

Pharmacokinetics: Valganciclovir is well absorbed and rapidly metabolized in 
the intestinal wall and liver to ganciclovir. The absolute bioavailability of oral 
valganciclovir is 60% and plasma protein binding is less than 2%. The major 
route of elimination is renal. [39]

It may be given in therapeutically effective doses for treatment of CMV 
retinitis. Dosage is 900 mg twice a day for 3 weeks, then 900 mg once daily as 
maintenance. [26]

Anti-viral profile: Valganciclovir is indicated for the treatment of CMV 
retinitis in patients with AIDS and for the prevention of CMV disease in high-
risk kidney, heart, and kidney-pancreas transplant patients. [4]

Adverse effects: Myelosuppression and CNS or liver toxicity are potential side 
effects. [4]

Resistance: same as ganciclovir.
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Foscarnet
Unlike most of the antiviral agents, foscarnet is not a purine or pyrimidine 
analog. Instead, it is a pyrophosphate derivative. [27]

Mode of action: Like other antivirals, foscarnet does not require activation by 
viral (or human) kinases. It works by reversibly inhibiting viral DNA and RNA 
polymerases, thereby interfering with viral DNA and RNA synthesis. [28]

Pharmacokinetics: Foscarnet is poorly absorbed orally and must be 
administered intravenously. It must also be given frequently to avoid relapse 
when plasma levels fall. It is dispersed throughout the body, cerebrospinal fluid 
concentrations are 43-67% of steady-state serum concentrations. Although the 
mean plasma half-life of the drug is 3-6.8 hours, up to 30% of foscarnet may be 
deposited in bone, with a half-life of several months.  The drug is eliminated by 
glomerular filtration and tubular secretion. [28]

The combination of ganciclovir and foscarnet is synergistic in vitro against CMV 
and has been shown to be superior to either agent alone in delaying progression 
of retinitis; however, the risks of combined toxicity increases when both agents 
are administered concurrently. [29]

Intravitreal foscarnet is especially useful for patients in whom ganciclovir 
is contraindicated as a result of acyclovir allergy, and in whom intravenous 
foscarnet is contraindicated because of renal failure. The drug has been used 
to treat CMV retinitis in patients with AIDS. 1200 μg (0.05 mL) the drug is 
injected intravitreally. The recommended dose is two injections of foscarnet as 
induction therapy once per week for 3 weeks, followed by a maintenance dose 
of one injection per week. [30]

Anti-viral profile Foscarnet has broad in vitro antiviral activity. It is approved 
for CMV retinitis in immunocompromised hosts and for acyclovir-resistant 
HSV and herpes zoster infections. It has in vitro activity against HSV, VZV, 
CMV, EBV, HHV-6, KSHV, and HIV-1. [28]

Adverse effects: Adverse effects include nephrotoxicity, anemia, nausea, 
and fever. Hypocalcemia, hypomagnesemia hypokalemia, hypo- and 
hyperphosphatemia, seizures, and arrhythmias have been reported. The most 
significant side effect with foscarnet is renal impairment. It is necessary to 
monitor the serum creatinine levels and adjust the drug dosage before every 
injection. [28]
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Intravitreal foscarnet (off-label use)

Dose: 1200 μg (0.05 mL) [30,31]

Preparation of Intravitreal foscarnet:
1 vial of foscarnet (Foscavir) = 24 mg/mL (250 mL)
Draw 0.05 mL of foscarnet solution (24 mg/mL) into the 1 mL syringe.
Then, draw 0.95 mL of distilled water into the same syringe.
Now 1 mL of solution in the syringe is diluted to 1.2 mg/0.05 ml which can 
be injected intravitreally.

Famciclovir
Mode of action: Same as acyclovir. It has lower affinity for the viral DNA 
polymerase than acyclovir triphosphate, but it achieves higher intracellular 
concentrations and has a more prolonged intracellular effect than acyclovir. [12]

Pharmacokinetics: After oral administration, famciclovir is rapidly converted 
by first-pass metabolism to penciclovir. The bioavailability of penciclovir from 
orally administered famciclovir is 70%. The drug has an intracellular half-life of 
10 hours in HSV-1-infected cells, 20 hours in HSV-2-infected cells, and 7 hours 
in VZV-infected cells in vitro. Penciclovir is excreted primarily in the urine. [15]

Famciclovir is FDA approved for treatment of herpes zoster infection at doses 
of 500 mg three times a day for 7 days. The therapy of ocular HSV, VZV has 
been adopted from genital HSV data. For acute first episodes, it is 250 mg three 
times a day for 7-10 days. For recurrent episodes, 125 mg twice a day for 5 days 
is recommended. [15]

Anti-viral profile: Oral famciclovir is active in vitro against HSV-1, HSV-2, 
VZV, EBV, and HBV. The drug is effectively used for the treatment of first and 
recurrent attacks of herpes and for the treatment of acute zoster. [16]

Adverse effects: Oral famciclovir is usually well tolerated, although headache, 
diarrhoea, and nausea may occur. [15]

Resistance: Clinical mutants of HSV, due to altered or deficient thymidine 
kinase, are cross-resistant to acyclovir and famciclovir. [8]
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Penciclovir
The guanosine analog penciclovir, the active metabolite of famciclovir, is also 
available for topical use. 1% penciclovir cream is effective for the treatment 
of recurrent herpes labialis in immonocompetent adults. Side effects are 
uncommon. [17]

Cidofovir
Cidofovir is approved for treatment of CMV-induced retinitis in patients with 
AIDS. Cidofovir is a nucleotide analog of cytosine. [27]

Mode of action: Like foscarnet, the phosphorylation of cidofovir is not 
dependent on viral enzymes. The drug acts by inhibiting viral DNA synthesis. 
[32]

Pharmacokinetics: Cidofovir is available for intravenous, intravitreal and 
topical administration. Although the terminal half-life of the drug is about 2.6 
hours, its active metabolite, cidofovir diphosphate, has a prolonged intracellular 
half-life of 17-65 hours, which permits prolonged dosage intervals and eliminates 
frequent dosages used for ganciclovir therapy. Cerebrospinal fluid penetration is 
poor and the drug is eliminated from body by active renal tubular secretion. [33]

Intravenous cidofovir is administered with probenecid (2 gm. at 3 hours before 
the infusion and 1 gm. at 2 and 8 hours after the infusion), which blocks 
active tubular secretion and decreases nephrotoxicity. [33] Direct intravitreal 
administration of cidofovir is not recommended because of ocular toxicity. Direct 
intraocular injection of the IV preparation (even if diluted) is contraindicated 
since such administration has been associated with iritis, ocular hypotony, and 
permanent visual impairment. [34]

Adverse effects:  Cidofovir has significant renal toxicity and it is contraindicated 
in patients with preexisting renal impairment. Other side effects include uveitis, 
ocular hypotony, neutropenia and metabolic acidosis. [35]
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Table 1 shows antivirals to treat CMV retinitis.

Agent Route of Ad-
ministration

Use Recommended Adult 
Dosage

Ganciclovir Intravenous CMV retinitis 
treatment

Induction: 5 mg/kg 
q12h
Maintenance: 5 mg/
kg/d or 6 mg/kg five 
times per week

Oral CMV prophylaxis, 
CMV retinitis 
treatment

1 g TID

Intraocular 
implant

CMV retinitis 
treatment

4.5 mg every 5-8 
months

Valganciclo-
vir

Oral CMV retinitis 
treatment

Induction: 900 mg bid
Maintenance: 900 mg 
daily

Oral CMVprophylaxis 
(transplant 
patients)

900 mg daily

Foscarnet Intravenous CMV retinitis 
treatment

Induction: 60 mg/kg 
q8h or 90 mg/kg q12h
Maintenance: 90-120 
mg/kg/d

Cidofovir Intravenous CMV retinitis 
treatment

Induction: 5 mg/
kg every 7 days 
Maintenance: 5 mg/kg 
every 14 days

Table 1 Drugs to treat cytomegalovirus (CMV) infection [18,31,26, 36,37,38]

Other Rarely Used Antiviral Drugs
Idoxuridine
Idoxuridine is the oldest antiviral drug used as a topical ophthalmic preparation. 
It is a derivative of thymidine, one of the organic bases that are incorporated 
into the nucleic acids. [39]
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Mode of action: Idoxuridine irreversibly inhibits incorporation of thymidine 
into viral DNA and replaces thymidine. So, the newly formed viral particles are 
ineffective.[39]

Pharmacokinetics: Idoxuridine exhibits poor penetration into the eye. 
Epithelial lesions are most responsive to therapy, while infections with stromal 
involvement are less responsive.  Idoxuridine is used as 0.1% eye drops and 
0.5% eye ointment, five times a day. [40,41]

Anti-viral profile: It is indicated for use in treatment of herpes simplex keratitis. 
Idoxuridine is ineffective against herpes simplex virus type 2 and varicella-
zoster. [42]

Adverse effect: The drug is only used topically because of its cardiotoxicity 
on systemic use. When applied topically it is relatively safe, though corneal 
toxicity can arise if used for prolonged periods. For this reason, it is not used for 
more than 21 days.  It inhibits stromal healing and causes a reduction of wound 
strength and so cannot be used after corneal transplants. [43]

Vidarabine 
Vidarabine was the second antiviral drug developed for human use.

Mode of action: It acts by the inhibiting viral DNA synthesis. [44]

Pharmacokinetics: When used topically, it is absorbed to a greater extent 
than idoxuridine and can be used topically for herpetic infection, but is often 
given by injection for this condition. Because vidarabine is relatively insoluble, 
its topical preparation is not available as eye drop. It is formulated as a 3% 
ophthalmic ointment. The recommended dosage is five times a day at 3 hour 
intervals. [4]

Anti-viral profile: Vidarabine is effective against strains of herpes simplex 
(I and II), varicella-zoster and vaccinia (DNA viruses). Vidarabine was also 
the first drug shown to be effective systemically in the treatment of herpetic 
encephalitis. [45]

Adverse effect: Corneal epithelial punctate keratopathy, foreign body sensation, 
lacrimation, conjunctival hyperemia, burning, irritation, pain, photophobia, 
sensitivity, and punctal occlusion. [6]
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Trifluridine
Trifluridine is a fluorinated nucleoside analog of thymidine. [46]

Mode of action: It acts by inhibiting viral DNA synthesis. It is phosphorylated 
intracellularly to its active form by host cell enzymes, and then competes with 
thymidine triphosphate for incorporation by the viral DNA polymerase. [47]

Pharmacokinetics: Trifluridine has better penetration- it can penetrate intact 
cornea into aqueous humour. It is used topically in the form 1 percent solution. 
It is not used systemically as it rapidly degrades (Half-life 12 minutes) in the 
bloodstream. Trifluridine is available as a 1% ophthalmic solution and the 
preservative used in this preparation is thimerosal 0.001%. It is used every 2 
hours or 9 times daily.[41]

Anti-viral profile: Trifluridine is superior to either vidarabine or idoxuridine 
in the treatment of epithelial keratitis. It is found to be effective against HSV-1, 
HSV-2, vaccinia, and some adenoviruses. Topical trifluridine solution, alone or 
in combination with interferon alfa, has been used successfully in the treatment 
of acyclovir-resistant HSV infections. [4]

Adverse effect: Corneal toxicity can develop if used for prolonged period and 
duration of therapy should normally not exceed 21 days. [6]

Anti-retroviral (ARV) drugs
Ocular involvement in human immunodeficiency virus (HIV) infection 
was widely documented in the era before the introduction of highly active 
antiretroviral therapy (HAART), with many ocular lesions categorized as 
AIDS-defining illnesses. However, with the advent of HAART, the occurrence 
of ocular lesions caused by opportunistic infections (OIs) has decreased. This 
shift has led to a change in the pattern of ocular manifestations in HIV patients, 
with new types of lesions emerging, often related to systemic medications. 
Anti-retroviral drugs are typically prescribed by infectious disease specialists, 
not ophthalmologists. [48,49] Table 2 outlines some of the commonly used anti-
retroviral medications according to the NACO guidelines of 2021. [50,51]
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Classification 
of ARV drugs

Generic 
Name

Mechanism 
of action

Dose Adverse effects

Nucleoside/
Nucleotide 
reverse 
transcriptase 
inhibitors 
(NRTIs) 

Tenofovir 
Disoproxil 
Fumarate 
(TDF)

NRTIs 
compete 
with natural 
deoxynu-
cleotides 
for incorpo-
ration into 
a growing 
viral DNA 
chain result-
ing in chain 
termination 
in DNA 
synthesis.

300 mg 
once daily 

Renal 
toxicity, bone 
demineralization

Zidovudine 
(AZT)

300 mg 
once daily

Anaemia, neutro-
penia, bone mar-
row suppression, 
GI intolerance, 
headache, insom-
nia, myopathy, lac-
tic acidosis, skin 
and nail hyperpig-
mentation

Lamivu-
dine (3TC)

150 mg 
twice daily 
or 300 mg 
once daily

Minimal toxicity, 
rash (though very 
rare)

Abacavir 
(ABC) 3

300 mg 
twice daily 
or 600 mg 
once daily

Hypersensitivity 
reaction in 3% 
to 5% (can be 
fatal), fever, rash, 
fatigue, nausea, 
vomiting, anorex-
ia, respiratory 
symptoms (sore 
throat, cough, 
shortness of 
breath); rechal-
lenging after reac-
tion can be fatal

Table 2: Commonly used anti-retroviral medications according to the 
NACO guidelines of 2021
(Obtained from eOphtha. Dr Hema Joshi. Herpetic Eye Disease Study: All You 
Should Know.2021)
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Classification 
of ARV drugs

Generic 
Name

Mechanism 
of action

Dose Adverse effects

 Non-
nucleoside 
reverse 
transcriptase 
inhibitor 
(NNRTI)

Efavirenz 
(EFV)

Stop HIV 
virus pro-
duction by 
binding 
onto the 
reverse tran-
scriptase 
and pre-
venting the 
conversion 
of RNA to 
DNA

600 mg 
once daily 
(bedtime 
adminis-
tration is 
suggested 
to decrease 
CNS side 
effects

Central nervous 
system symptoms 
(dizziness, 
somnolence, 
insomnia, 
confusion, 
hallucinations, 
agitation) and 
personality 
change. Rash 
occurs, but less 
common than with 
NVP

Nevirapine 
(NVP)

Hepatitis (usually 
within 12 weeks); 
sometimes, life-
threatening hepatic 
toxicity. Skin 
rash occasionally 
progressing to 
severe conditions, 
including Stevens 
Johnson’s 
syndrome 
(SJS) and Toxic 
Epidermal 
Necrolysis (TEN). 
Patients who 
develop severe 
hepatic toxicity or 
grade 4 skin rashes 
should not be 
rechallenged.
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Classification 
of ARV drugs

Generic 
Name

Mechanism 
of action

Dose Adverse effects

Integrase 
Inhibitors

Dolutegra-
vir (DTG) 
(Preferred 
INSTI 
in pro-
gramme)

block the 
action of 
integrase, 
preventing 
the viral 
genome 
from 
inserting 
itself into 
the DNA of 
a host cell.

50 mg 
once daily

Insomnia, 
headache, 
dizziness, 
tiredness, allergic 
reactions, weight 
gain

Raltegravir 
(RAL)

400 mg 
twice daily

Rhabdomyolysis, 
Myopathy, 
Myalgia, 
diarrhoea, fever, 
rash, Stevens-
Johnson’s 
syndrome, 
Toxic Epidermal 
Necrolysis, 
Hepatitis and 
Hepatic failure, 
Insomnia

Protease 
inhibitors 
(PIs)

Atazana-
vir/ ritona-
vir (ATV/r)

Bind HIV-
1 protease 
and block 
proteolytic 
cleavage 
of protein 
precursors 
necessary 
for 
producing 
viral 
particles.

300 mg 
Atazanavir 
+ 100 mg 
Ritonavir 
once daily

Unconjugated hy-
perbilirubinemia, 
lipid abnormality, 
hyperglycaemia, 
fat maldistribution, 
nephrolithiasis, 
cholelithiasis, PR 
prolongation

Lopinavir/ 
ritonavir 
(LPV/r) 
Heat-stable 
tablets

200 mg 
Lopinavir/ 
50 mg 
Ritonavir 
Fixed dose 
tablet 2 
tablets 
twice daily

Diarrhoea, 
nausea, vomiting, 
abnormal lipid 
profiles, glucose 
intolerance
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Darunavir 
(DRV)

600 mg 
twice a 
day (when 
used with 
Ritonavir 
100 mg 
twice 
daily)

Hepatotoxicity, 
skin rash (10%), 
diarrhoea, 
nausea, headache, 
hyperlipidaemia, 
serum 
transaminase 
elevation, 
hyperglycaemia

Ritonavir 
(RTV) 

100 mg 
once or 
twice daily 
according 
to the PI to 
be boosted

Common: GI 
(diarrhoea, 
nausea, vomiting, 
abdominal pain 
(upper and 
lower); Rarely, 
neurological 
disturbances 
(including 
paraesthesia)

Major Trials on Antivirals In Ophthalmology
The Herpetic Eye Disease Study (HEDS) was a series of prospective, randomized, 
double-blind, placebo-controlled, multi-center trials. It was organized into three 
therapeutic trials, two preventive trials, and one cohort study. The treatment 
guidelines established by HEDS continue to be regarded as the gold standard 
for managing anterior segment HSV diseases.  [52]

The study was conducted in two phases: HEDS-I, which began in May 1989 
and included three clinical trials, and HEDS-II, which began in October 1992 
and consisted of two clinical trials and one epidemiological study.

	� HEDS-I: was designed to evaluate the effectiveness of oral acyclovir and 
topical corticosteroids in treating HSV stromal keratitis and iridocyclitis. 
[52]

	� HEDS-II: This follow-up study, also involving acyclovir, focused on 
evaluating the long-term effects of the medication on reducing the risk of 
corneal scarring, which could lead to vision loss. [53]
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Both studies have been crucial in shaping modern treatments for herpes simplex 
virus eye infections.

Table 3 summarizes the various trials conducted during both phases of 
HEDS-I and HEDS-II.

Study Disease 
entity

Objective/ study 
groups

Conclusion

HEDS-I

(1989)

HEDS-SKN 
(Herpes Stro-
mal Keratitis, 
Not on Ste-
roid Trial)

To assess effectiveness 
of topical corticoste-
roids vs placebo (For 
10 weeks) in treating 
herpes simplex stromal 
keratitis in conjunction 
with topical trifluridine

Topical Prednisolone 
reduced progression 
and caused the speedy 
recovery

HEDS-SKS 
(Herpes Stro-
mal Keratitis, 
on Steroid 
Treatment)

To evaluate concom-
itant addition of oral 
acyclovir vs placebo 
(For 10 weeks) along 
with topical steroids 
and trifluridine in the 
treatment of stromal 
keratitis

Oral Acyclovir not use-
ful for Stromal keratitis

HEDS-IRT 
(Herpes Sim-
plex Virus 
Iridocyclitis, 
Receiving 
Topical Ste-
roids)

To assess the role 
of oral acyclovir vs 
placebo (For 10 weeks) 
in better resolution of 
HSV iritis which is 
already treated with 
topical corticosteroids 
and trifluridine

Possible benefit with oral 
acyclovir for iritis
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HEDS-
II

(1992)

HEDS-EKT 
(Herpes 
simplex virus 
epithelial 
keratitis

To analyse the role of 
early treatment of HSV 
epithelial keratitis with 
oral acyclovir vs place-
bo (For 3 weeks) along 
with topical Trifluri-
dine in the prevention 
of blinding complica-
tions of stromal kerati-
tis and iridocyclitis

No benefit in prevent-
ing progression stromal 
keratitis or iritis

HEDS-APT 
(Acyclovir 
Prevention 
Trial)

To determine the effec-
tiveness of low-dose 
oral acyclovir prophy-
laxis vs placebo (For 
1 year) in preventing 
recurrent HSV eye in-
fection in patients with 
previous episodes of 
herpetic eye disease

Oral acyclovir reduces 
the risk of recurrence by 
50%. Long term prophy-
laxis recommended

HEDS-RFS 
(Recurrence 
Factor Study)

To determine the role 
of external factors 
(such as ultraviolet 
light or corneal trauma) 
and behavioral factors 
(such as life stress) on 
the induction of ocular 
recurrences of HSV 
eye infections and 
disease (Weekly log in 
patients with recurrent 
HSV disease)

High stress, systemic 
infection, contact lens 
wear, UV exposure not 
associated with increased 
risk of recurrences. Eye 
injury, menstruation, 
couldn’t be commented 
on. History of epithelial 
keratitis does not in-
crease risk of recurrence 
of epithelial keratitis. 
History of stromal ker-
atitis does increase risk 
of recurrence of stromal 
keratitis
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The Infectious Uveitis Treatment Algorithm Network (TI-
TAN) Report 1 and Report 2
The TITAN report 1 and report 2 focused on the global current practice patterns 
for the management of Herpes Simplex Virus/ Varicella Zoster Virus anterior 
uveitis and Cytomegalovirus anterior uveitis respectively, particularly in the 
context of preventing or treating ocular and systemic complications caused by 
these viruses.  A working group (The Infectious Uveitis Treatment Algorithm 
Network [TITAN]) developed data into consensus guidelines. Consensus was 
defined as a particular response towards a specific question meeting ≥75% of 
agreement or IQR ≤ 1 when a Likert scale is used. [54,55]

Table 4 summarizes the key points from report 1 and 2 of TITAN study.

Trials Key points
TITAN-1 Unilaterality, elevated intraocular pressure (IOP), reduced 

corneal sensation, and either diffuse or sectoral iris atrophy are 
considered quite specific for HSV or VZV anterior uveitis (AU), 
according to expert consensus. 
Sectoral iris atrophy is particularly indicative of HSV anterior 
uveitis. 
Treatment for HSV/VZV AU can be initiated (anti-inflammatory 
or antiviral therapy) even when PCR/GWC is pending or 
unavailable. Repeat PCR/GWC is not mandatory; clinical 
follow-up is adequate.
Treatment initiation varies widely, but most experts recommend 
valacyclovir due to its easier dosing regimen.
If the patient interrupts treatment, restarting treatment is 
necessary only if there is disease activity.
Topical corticosteroids and beta-blockers can be used as needed. 
Neither periocular nor systemic corticosteroid is considered a 
role in HSV and VZV AU.
If corneal involvement is active, oral antiviral therapy is 
recommended. Topical antiviral treatment may also be considered, 
though the preferred dosage and duration are unclear. Topical 
corticosteroid dosage should be adjusted based on the type of 
viral keratitis: decrease for epithelial keratitis and increase for 
stromal keratitis.
The primary clinical goals are the resolution of inflammation and 
the normalization of IOP.
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Trials Key points
TITAN-2 Seventy-three percent of experts would always perform a 

diagnostic aqueous tap in suspected CMV anterior uveitis (AU) 
cases. 
There was consensus on starting topical antiviral treatment (85% 
of experts). 
Half (48%) would initiate systemic antiviral treatment only for 
severe, prolonged, or atypical cases. 
Ganciclovir gel 0.15% was preferred for topical treatment (70% 
of experts), and oral valganciclovir for systemic treatment (78% 
of experts). 
Patient on systemic valganciclovir needs regular monitoring of 
CBC, renal function, and liver function
Most experts (77%) would use topical corticosteroids four times 
daily for 1–2 weeks alongside antivirals, adjusting based on 
response. 
Prednisolone acetate 1% was the preferred corticosteroid (70%). 
Repeated slit-lamp examination is sufficient for clinical 
monitoring of CMV AU treatment, as long as inflammation 
control is effectively achieved (92%), without the need for 
additional aqueous analysis.
Long-term treatment (up to 12 months) is recommended for 
chronic inflammation or those with two or more CMV AU 
episodes within a year (75–88% of experts).

IOP intraocular pressure, AU anterior uveitis, PCR polymerase chain reaction, 
GWC Goldmann-Witmer coefficient

Table 4: Key points from report 1 and 2 of TITAN study

To summarize this chapter, Table 5 presents commonly used antivirals in 
ophthalmology, along with their doses, mechanisms of action, indications, and 
adverse effects.
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Congenital Viral Infections  
Rakshita Kene, Parthopratim Dutta Majumder

14

In the ophthalmology clinic, congenital viral infections should be considered 
when evaluating children presenting with unexplained ocular findings. 
Conditions like congenital rubella syndrome, cytomegalovirus (CMV) 
infection, herpes simplex virus (HSV), and Zika virus infection can manifest 
with cataracts, microphthalmia, chorioretinitis, optic atrophy, strabismus, and 
nystagmus. A history of maternal infection during pregnancy, especially in the 
first trimester, should raise suspicion. Congenital rubella may present with the 
classic triad of cataract, pigmentary retinopathy, and congenital heart disease, 
while CMV retinitis can mimic toxoplasmosis but is often associated with 
periventricular calcifications on neuroimaging. A thorough systemic and ocular 
examination, along with targeted serology and imaging, is crucial for diagnosis. 
Early recognition of these infections allows timely intervention to manage 
visual impairment and associated systemic complications.
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Ocular Manifestations Systemic manifestations
Congenital Rubella 
syndrome 1

Before 11 weeks, 
the congenital 
infection rate is 
~90%, drops to 30% 
at 24–26 weeks, 
and rises to nearly 
100% after 36 
weeks. Classic triad 
of the congenital 
rubella syndrome: 
congenital heart 
disease, cataracts, 
and deafness 

•	 Microphthalmia, 
•	 Chorioretinitis, 
•	 Corneal clouding, 
•	 Congenital glaucoma, 
•	 Congenital cataract,
•	 “Salt and pepper” 

retinopathy

•	 Encephalitis, 
•	 Microcephaly, 
•	 Mental retardation, 
•	 Intrauterine growth retar-

dation, 
•	 Thrombocytopenic purpu-

ra, Hepatosplenomegaly, 
Obstructive jaundice, 

•	 Interstitial pneumonitis, 
Myocarditis,

•	 Radiolucent bone lesions

Congenital 
Varicella 
Syndrome 2

Infections during 
the first and second 
trimesters can cause 
congenital varicella 
syndrome, with the 
highest risk (~2%) 
occurring between 
13–20 weeks. After 
20 weeks, the risk 
declines as the fetal 
immune system 
matures

•	 Microphthalmia, 
•	 Chorioretinitis, 
•	 Cataracts, 
•	 Optic nerve atrophy 

and hypoplasia, 
•	 Horner’s syndrome

•	 Cutaneous scars, 
•	 Cardiac anomalies, 
•	 Skeletal anomalies, 
•	 Deafness, and 
•	 Neurological 

manifestations such as 
microcephaly and cortical 
atrophy
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Ocular Manifestations Systemic manifestations
Congenital 
Cytomegalovirus 
infections 3

The most common 
congenital viral 
infection, affecting 
0.64% of live births 
worldwide. Fetal 
CMV transmission 
occurs in primary 
maternal infection 
(30–40% risk) or 
reactivation (1.9% 
risk).

•	 Corneal opacities, 
•	 Anterior polar 

cataracts, 
•	 Retinitis, 
•	 Optic nerve 

hypoplasia and 
•	 Optic nerve 

coloboma

•	 Hepatosplenomegaly with 
hepatitis and cirrhosis, 
Maculopapular rash, 

•	 Purpura, 
•	 Hemolytic anemia, 
•	 Pneumonia, 
•	 Microcephaly, 
•	 Encephalitis, 
•	 Chorioretinitis, 
•	 Pathologic bone fractures, 

and growth retardation, 
•	 Sensorineural hearing 

loss,
•	 Mental retardation

Herpes simplex 
infection 4

Neonatal herpes 
simplex virus 
infection occurs in 1 
out of every 3200 to 
10,000 live births

•	 Microphthalmia
•	 Microcornea
•	 Conjunctivitis, 
•	 Keratitis, 
•	 Iridocyclitis, 
•	 Iris atrophy, 
•	 Posterior synechiae, 
•	 Cataract, 
•	 Retinitis, 
•	 Chorioretinitis

•	 Jaundice, 
•	 Hepatosplenomegaly, 
•	 Central nervous system 

abnormalities, 
•	 Bleeding diatheses
•	 Microcephaly, 
•	 Seizure disorders, 
•	 Fever, 
•	 Skin vesicles.

Congenital Zika 
Syndrome 5

Zika-associated 
birth defects are 
more common 
among infants born 
to women with 
exposure early in 
pregnancy. The 
highest risk of 
Zika-associated 
birth defects is with 
infection during 
the first and second 
trimesters.

•	 Strabismus and 
Nystagmus

•	 Conjunctivitis
•	 Focal pigment 

mottling of retina and 
chorioretinal atrophy

•	 Iris coloboma
•	 Lens subluxation

•	 Microcephaly
•	 Neurodevelopmental 

anomaly
•	 Low grade fever
•	 Cough, coryza
•	 Maculopapular rash
•	 Arthralgia
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