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Viral and bacterial 
keratitis…An applied overview

EOS 2019

Corneal viral infections

• HSV 1 and 2

• Varicella Zoster.

• CMV: Endotheliitis and corneal edema.

• Adenovirus.

• Epstein Barr: corneal infiltrates and uveitis.

• Human herpes virus 6.
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Tip 1
HSV vs HZV
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• Papulomacular rash -
vesicles-pustules-crusts:

dermatomal distribution 
and respects the midline

EOS 2019

• Blisters /vesicles
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HSV HZV
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Medusa-like HZV
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Double stain only in HSV
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HSV stromal keratitis HZV nummular keratitis
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Keratouveitis

Patchy in HSV Sectoral in HZV

EOS 2019

Tip 2

 Mutations affecting the production or specificity of viral

thymidine kinase(TK) essential for phosphorylation

resistance to acyclovir and Valaciclovir.

 Prevalence 1% in immunocompetent and 5% in

Immunocompromized patients; Management should involve

improving the immune status of infected patient.
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Viral-TK dependent

Acyclovir

Valaciclovir

Inhibit DNA Polymerase-
independent of viral TK

Cidofovir 1%

Foscarnet
(IV &topical 3%)

Anti-HSV mechanism

EOS 2019

• 90% of adults are seropositive for the herpes simplex 

virus (HSV) antigen.

• Approximately 500 000 cases of active ocular herpes 

simplex infection are seen per annum in the USA.

Prevalence of HSV
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• Measles virus suppresses cell mediated immunity by 
interfering with T cell function.

• Children with acute Measles are at risk for secondary 
infection ,including HSV.

Tip 3
HSV in children
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Compared to adults, children tend to have:

more severe disease, 

more recurrences, 

incidence of bilaterality ,

more secondary corneal scarring  and astigmatism,

and amblyopia.
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Tip 4

• Reported recurrence rates of herpetic keratitis in 
donor corneas following PKP=27% in the first year.
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• What was known:

Recurrent HSV infection is reactivation of virus in 
the sensory ganglion, which migrates down the 
nerve axons to produce a lytic infection in corneal 
tissue.
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Donor-derived HSV in 
transplanted corneas.

(Zovirax routine ttt in 
post PKP cases?!)

The virus may subsist 
latently within corneal 
tissue ,serving as 
potential source of 
recurrent disease. 
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The incidence of newly acquired HSV
keratitis is 14-fold higher in transplant 
(PKP patients or any transplant 
patients, e.g. renal)patients compared 
with the normal population.

(Zovirax routine ttt in post PKP cases?!)

EOS 2019

Donor-derived HSV in 
transplanted corneas.
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• The use of (topical or/and systemic) antivirals

following penetrating keratoplasty is supported by

several studies and is recommended for at least the

first year postoperatively…..
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• Definite history of HSV.

• Decreased corneal sensation preop.

• Faint scars with areas of thinning away from scar.

• Failed previous graft due to PED(Neurotrophic ulcer).

When to decide antiviral therapy?
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400 mg Acyclovir twice daily vs 
500 mg Valacyclovir once .

EOS 2019
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Tip 5

Oral Acyclovir is more efficient than 3% ointment in 
post-keratoplasty prophylactic  regime.
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PCR +ve for HSV-1 
DNA in aqueous 
tap.
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• D.D. of endothelial rejection with Khodadoust line:

Linear viral endotheliitis.

Tip 6
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Live virus "Immune 
reaction”

“Meta-
herpetic"

Epithelium Dendrite, geographic Epithelial defect

Stroma

Necrotizing keratitis
Immune 
keratitis

Microbial and 
non-microbial 
ulcerative 
keratitis

Endothelium Disciform 
keratitis

Anterior chamber Keratouveitis Keratouveitis

EOS 2019
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Tip 7
PTK or PRK for HZV? 

EOS 2019

• Success rate up to 80%.

• Increased risk of HSV recurrence?

• Risk of recurrence outweighs potential benefits of 
treating HSV scars with PTK, UNLESS the alternative 
is PKP.

PTK/PRK for
HSV scar!?
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Endotheliitis:
Linear/Sectoral
/Disciform/diffuse
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• Thinning, ulceration, and dense infiltration of 
the stroma, accompanied by an overlying 
epithelial defect with minimal discharge.

• Topical and systemic acyclovir for treatment of NSK
facilitates healing of ulceration.

• Topical steroids after initial antiviral therapy are safe 
and decreases inflammation and improve visual 
recovery. 

NSK
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Tip 8

• Mooren’s ulcer-like pattern

EOS 2019
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Interstitial keratitis

• The vast majority of cases 
are an immune stromal 
keratitis (ISK), which involves 
the antibody-complement 
cascade against retained 
viral antigens in the stroma.

EOS 2019

Tip 9
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CMV Endotheliitis
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• Unilateral & Recurrent.

• Mild discomfort or blurring of vision

• Increased IOP with open angles

• Mild AC reaction & fine white (KPs)

• Crises lasting from several hours to weeks.

Tip 10 DD: Posner- Schlossman syndrome
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• CMV is not sensitive to acyclovir, valacyclovir, or

penciclovir. At this stage, if a diagnosis of CMV

anterior uveitis is being considered, PCR testing

should be performed prior to initiating valganciclovir

or ganciclovir.

EOS 2019
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2025 cases from 2000-2010
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Tip 11
Resistant corneal infection

Resistant organism
• Poor choice of antibiotic . 

• Wrong dose/Short duration of antibiotic

• Concomitant use of steroids eye drops

• Atypical mycobacteria-Viral-Fungal-Acanthamoeba.

• Immunocompromized patient.

• Bacterial strain with chromosomal mutation; gene transformation e.g
Resistant Staph spp.  in USA, Pseudomonas in India,P. against fourth 
generation fluoroquinolones.
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Specific corneal conditions
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Tip 12
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Consider non bacterial causative organism in case of

-ve cultures

Suspension of treatment for 

24 hours

Re-scrape with inoculation on 
broader range of culture media

Management of  corneal infection- with no hyphae seen on 
KOH 10% smear-

Broad spectrum  ( Gati/ Moxi -floxacin) and 
duo therapy -fortified antibiotic 

drops(Vancomycin and  Ceftazidime  5%)

No improvement within 48  
hours & negative cultures on 

blood ,chocolate agar

EOS 2019
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Resistant/Corneal melting or perforation

Therapeutic keratoplasty
AMT-Tectonic keratoplasty-scleral patch graft-

TEKIL-Mini patch graft

Resistant

Intrastromal Voriconazole ,weekly for 3 weeks PACK-CXL

Sabouraud dextrose & Non nutrient agar seeded with e coli

+ PCR and Confocal microscopy

Fungal

Voriconazole 1% up to 12 weeks

Acanthamoeba

PHMB and Chlorhexidine 0.02%

EOS 2019
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