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Hospital Based Study of Viral Keratitis: A Cross
Sectional, Observational Study
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Abstract

Background Viral keratitisisone of theleading causes of corneal scarring and subsequent visual disability.
Animproved understanding of burden of viral keratitisanditsclinical pattern can have asignificant effect
on prevention and treatment.Materials & Methods Our study was a descriptive, cross sectional,
observational, hospital based study conducted over a period of 1 year. All patients with viral keratitis
presenting to eye OPD during the 1 year period, were included in the study. History was taken with
emphasis on symptoms, precipitating factors and any drug ingtillation. All patients underwent detailed
ocular examination. Diagnosis of viral keratitis was made on basis of clinical presentation and dit lamp
examination. Patients seen on 1st day were followed up on 3rd day, 7th day and 14th day.Results Total
patients of viral keratitis in our study were 241 out of 22503 patients (1.07%). There were 123 cases
(53.48%) of HSV keratitis, 81 cases (35.22%) of Adenoviral keratitis,26 cases( 11.30%) of HZO kerdtitis.
Commonest clinical presentation wasepithelial keratitis (43.04%), followed by sub epithelial infiltration
(35.22%) and stromal keratitis without ulceration (16.52% cases). Visual Acuity at presentation was 6/
12-6/36 (64.77% of patients), while final visual acuity at two weeks follow up was 6/6-6/12(81.30% of
patients). Conclusion Maximum caseswere Herpes simplex keratitisand most common clinical presentation
wasepithdlial keratitis. Very few epidemiol ogical dataisavailable on viral keratitisin devel oping countries
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so along term study is required to estimate the burden of disease.
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Introduction

Viral kerdtitis is one of the leading causes of corneal
scarring and subsequent visual disability inboth developing
and developed countries. Herpetic eye disease remains
asignificant cause of blindnessworl dwide affecting over
one million people annually. ¥ It affects both pediatric
and adult population especialy if immunocompromised.
(2 Both DNA and RNA viruses are responsible for
keratitis, but common corneal infections are caused by
DNA viruses -Herpes group viruses- Type 1, Type 2,
Type 3-VZV (Varicella Zoster virus), Type 4 -
CMV (Cytomegalovirus), Type 5- EBV (Ebstein Barr
virus) and Adenoviruses. HSV -1(Herpes simplex Virus-
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1) is responsible for orofacial infections and HSV-
2(Herpessimplex Virus-2) isresponsiblefor genital herpes
infections. HSV can affect any part of eye but keratitis
ismost common. B4 Herpes Zoster Ophthal micus (HZO)
represents 10-20% of herpes zoster cases. ¥ It occurs
when HSV- 3reactivation presentsin ophthalmic division
of Trigeminal nerve. Hutchinson sign is much more
predictive (50-80%) of ocular involvement andisstrongly
prognostic for ocular inflammation and corneal sensory
denervation. [ Animproved understanding of burden of
viral keratitisand itsclinical pattern can haveasignificant
effect on prevention and its early treatment.
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Materials and Methods
Our study was a descriptive, cross sectional ,
observational, hospital based study conducted over a
period of 1year fromApril 2019 to March 2020.Written
informed consent was obtained from each patient or
guardian (in case of pediatric patients) to participatein
thisstudy. Ethical approval wasobtained from Institutional
Ethical Committee and the study was conducted adhering
to principles of Declaration of Helsinki.
All patients with viral keratitis presenting to Eye Out
Patient Department of Government Medical College,
Kathua, during one year period, wereincluded in thestudy.
Patient's demographic profile along with their occupation
was recorded. History was taken with emphasis on
symptoms and precipitating factors like fever, trauma,
and any drug instillation. If patient had history of
instillation of any drug, itsdose, frequency and duration
of application was enquired. Frequency more than two
timesand duration of application morethan 15 dayswas
recorded. All patients underwent detailed ocular
examination, visual acuity assessment with Snellenschart,
slit lamp examination, corneal staining (both with
Fluorescein and Rose Bengal stains) and corneal
sensationstesting.
Diagnosis of viral keratitis was made on the basis of
clinical presentation, dit lamp examination with decreased
or absent corneal sensations. Diagnosis of epithelial
keratitiswasmadeif thelesion had dendritic ulcers(lesions
with branching, linear pattern with terminal bulbs) I, or
geographic ulcers (broad ul cers with swollen, scalloped
or geographic epithelial borders). Sub epithdlia infiltration
appeared as small nummular lesions just below the
epithelium. Stromal lesions were divided into two
categories, sromal keratitiswithout ulceration and stromal
keratitiswith ulceration (necrotizing keratitis). Stromal
Keratitiswithout ulceration can manifest asfocal, multiple
or diffuse opacities often accompanied by corneal edema.
Endothilitisincluded cases of disciform keratitis, which
had stromal edema in a disc pattern with underlying
keratic precipitates. In cases of kerato-uveitis, uveitis
predominated with mutton fat keratic precipitates.
Diagnosis of adenoviral keratitiswas madeif there was
bilateral presentation with sub epithelial cornedl infiltrates
associated with fever and upper respiratory tract infection
and preauri cular lymphadenopathy. Diagnosisof Herpes
Zoster Ophthalmicus was made if there was pustular,
vesicular rashes involving tip of the nose (Hutchinson
sign) with cornea involvement as pseudo dendrites @
with negative fluorescein stain , stromal keratitis,
nummular keratitisor disciformkeratitis.
Fluorescein and Rose Bengal staining was donefor each
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patient. In dendritic lesions, centre of the lesion was
stained with fluorescein stain and the borderswere stained
with Rose Bengal stain. Geographic lesions edges too
showed some dendritic pattern. Neurotrophic keratitis
showed rolled up, smooth grey edges and stained only at
the centre with fluorescein stain. In the pseudodendrites
of HZO, fluorescein collected at the edges of epithelium,
rather than staining the defect.

Patients were treated according to disease presentation
withtopica antiviral and cycloplegics. Topical steroid and
oral antiviralswereused in stromal kerétitis, subepithelial
keratitisand endothelitis.

All cases of viral keratitiswereincluded. Viral keratitis
with superadded bacterial, fungal or other infectionsand
cases with associated uveitis were excluded. Old cases
of viral keratitiswith no signsof activity like congestion
or ulceration were excluded. Recurrent cases were also
excluded. Patientswith history of any ocular surgery within
past one year were excluded.

Patients seen on 1st day were followed up on 3rd day,
7th day and 14th day. Pre-treatment visual acuity and
post treatment visual acuity wasrecorded at each follow
up. In cases with bilateral disease, eye with worse best
corrected visua acuity (BCVA) was recorded.
Results

Out of 22503 patients, who visited eye OPD in the study
period, 241(1.07%) had viral keratitis. Out of which 3
had superadded bacterial infection, 4 had history of ocular
surgery within past one year, 2 were recurrent cases and
2wereold casesof keratitiswithout activity but decreased
sensationswere excluded fromthe study. Therefore, total
patients of viral keratitis included in our study were
230(1.04%)

Out of 230 patients, mgjority of cases were in the age
group 21-50 years (79.53%), the mean age being
38.61years. There were 123 cases (53.48%) of HSV
keratitis, followed by 81 cases (35.22%) of Adenoviral
keratitis, 26 cases( 11.30%) wereof HZO keratitis.(Table
1). Adenoviral caseswere maximuminthe months July-
September with peak in August. Adenoviral keratitishad
bilateral presentation.

Most common clinical presentation was epithelial kertitis
(43.04%), followed by sub epithelial infiltration (35.22%)
and stromal keratitis without ulceration (16.52%
cases).(Table 2).

Overall, redness (83.04%) was most common presenting
symptomin all types of viral keratitis.But foreign body
sensation (91.35%) was seen commonly in epithelial
keratitis. Diminution of vision was main complaint in
stromal keratitiswithout ulceration (80%), sub epithelia
keratitis (83%) and endothelitis (90%). Diminution of
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Table 1 Type of Viral Keratitis
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S. No Type of Keratitis Number of patients Per centage (%)
1 HSV Keratitis 123 53.48
2. HZO Kerdtitis 26 11.30
3. Adenoviral Keratitis 81 35.22
Total 230 100
Table 2. Clinical Presentation
S.no Clinical Pattern No.of Patients Per centage%
1 Epithelial Keratitis 99 43.04
2. Subepithelial infiltration 81 35.22
3. Stromal keratitis without Ulceration 38 16.52
4, Stromal keratitis with Ulceration 3 1.30
5. Endothelitis 8 347
6. Neurotrophic ulcer 01 0.43
Totd 230 100
Table3. Precipitating Factors Noted in Patients of Viral Keratitis
S.no Precipitating cause No.of Patients Per centage%
1 Fever 90 39.13
2. Trauma 11 478
3. Foreign body 13 5.65
4, Upper Respiratory Tract Infection 49 21.30
5. Steroid drops instillation. 31 13.48
6. Some Ayurvedic drop instillation . 23 10
7. Spontaneous (No history of any 13 5.65
precipitating cause)
Tota 230 100
Table 4. Occupation of Patients of Viral Keratitis.
S.no Occupation No.of Cases Per centage%
1 Mannual worker/Farmer/Labourer 76 33.04
2. Students 53 23.04
3. House wives 56 24.35
4, Technical workers 23 10
5. Teachers 03 13
6. Clerks/Office bearer 08 3.48
7. Businessmen 05 2.17
8. Others 06 2.61
Total 230 100

vision (79.30%) with pain (81.01%) and watering
(77.92%) were chief complaintsin case of stromal keratitis
with ulceration. Fever was the commonest precipitating
cause in 90 patients (39.13%) followed by Upper
Respiratory Tract Infection(URTI) in 49 patients (21.3%).
31 patients (13.48%) gave history of instillation of some
steroid drops for more than 15 days with more than 2
times frequency per day.(Table3). Out of 54 patients
with history of somedropingtillation 49 patients(90.74%)
had history of common vial usage by different family
members. 11 cases (4.78%) reported trauma as

precipitating factor. Mgority of patients in the study
population i.e. 33.04% were either |aborers/farmers by
occupation. Housaewives congtituted 24.35% and students
23.04% of the study participants.(Table4) Visual Acuity
at presentation fell maximum in the range 6/12-6/36
(64.77%), whilefinal visual acuity at two weeksfollow
up, fell in the range 6/6-6/12(81.30%). (Table 5)
Discussion:

Developed nations have long term studies on viral
keratitis, but more Indian subcontinent studiesarerequired
to estimate the incidence of viral keratitis. A French
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Table: 5 Visual Activity at Presentation and After Two Week Follow up of Patients of Viral Keratitis

S.no Visual Acuity No.of Patientsat Presentation(n) No.of Patients and
& Percentage Percentage after two
(%) week follow up

1 6/6 21 (9.13%) 114 (49.56%)

2. 6/9 37(16.09% 34 (14.78%)

3. 6/12 45 (19.56%) 39 (16.96%)

4. 6/18 38 (16.52%) 23 (10%)

5. 6/24 36(15.65%) 7 (3.04%)

6. 6/36 30 (13.04%) 4  (1.74%)

7. 6/60 8(3.48%) 3 (1.30%)

8. 5/60 7(3.04%) 2  (0.87%)

9. 4/60 4 (1.74%) 2  (0.87%)

10. 3/60 1 (0.43%) 1 (0.43%)

11. 2/60 2 (0.87%) 1 (0.43%)

12. /60 1 (0.43%) 0 (0%)

13. FC/HM 0(0%) 0 (0%)

Total patients 230 230

study © found incidence of HSV keratitis new cases as
13.2 per 100000, while Rochester Minnesota studies (29
found it to be 8.4-11.8 cases per 100000. Our hospital
based study showed 1.07% (241 out of 22503) cases of
viral keratitis

In our study majority of patients were in the age group
21-50 years with the mean age being 38.61years. Sain
et al ™ also had maximum patients in the age group 31
to 50years (52.5%). Liesegang et al “ found the mean
age to be 37.4years. Most of the HZO patients were
above 50 years of age. A study by Tran et al 2 aso
show peak incidence between ages 50-79 years with a
skew towards older individuals. In our study Adenoviral
keratitis was more common in 11-40years of age group
while mean age in astudy by Lee et al ¥ was 33.58 £
17.74 years.

Among the recruited cases maximum frequency of
occurrence was of HSV Keratitis(53.48%). Liesegang
et al [* reported prevalence of ocular HSV as 149
per100,000 popul ation. Adenoviral caseswere maximum
in July to September which corresponds with the study
by Lee et al 3. In a study by Das et al 4 | the peak
prevalence was noted in the month of April. Adenoviral
casesrunning infamilies had history of someAyurvedic
drops being instilled in the family suggestive of its
contagious nature. HZO keratitisfrequency was 11.30%
in our study. Miami study 2 found frequency of HZO
as 0.05% and Kaiser study [ documented overall
incidence of HZO as 30.9 per 100000person-years.These
studies were retrospective and seem to have
underestimated the incidence of HZO.

Though dlit lamp findings are pathognomic for viral
keratitis, atypical |esions can make diagnosis difficult.[2¢!
Any previous medication or duration of disease can
changethe appearance of lesionson dlit lamp. Inastudy
conducted by Rubben et al 1 | 8% of the clinically
diagnosed HSV lesionswereidentified on PCR assay as
HZV lesions. Another study stated 5% of clinically
diagnosed cases of HSV keratitis as adenoviral lesions,
3.2% by CMV and 2.7% by enterovirus. 28
Thedifferent types of clinical presentationsinthisseries
were; 99 patients out of 230 had epithelial keratitis
(43.04%),81(35.22%) patients had subepithelial
infiltration, 36(16.52%) patients had stromal keratitis
without ul ceration and endothelitisin 8(3.48%) patients.
Theclinical patternin astudy by Kabraet al % showed
15.91% with dendritic ulcers, 4.09% with geographical
ulcers, 53.64% with stromal keratitis and 8.64% as
endothelitis. Shah et al @ found 17.5% patients with
epithelial keratitis, 51.6% with stromal keratiti swithout
ulceration, 21.8% with endothelitis and 1.6% with
neurotrophic ulcers. A study by Pramod et al 2Y! reported
65% with epithelial keratitis whereas 35% had stromal
keratitis. In our study stromal keratitis and subepithelial
lesions were taken as different manifestations.

Inour study, indeterminate use of steroid dropshby 13.48%
casesespecially inepithelial keratitisnot only increased
the duration of symptoms and treatment but also had
effect onfinal visual outcome. Inthe Whilhelmus!?? study,
26% of the patientshad history of previoussteroid therapy.
Similarly, Kabra et al ¥ in his study reported usage of
some form of medication in 50% of patients.
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