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Purpose: Herpes simplex keratitis (HSK) has varied presenting patterns, and is one of the

leading causes of corneal scarring and subsequent visual disability. This study was carried

out to determine the incidence and patterns of HSK presenting at a tertiary eye center in

eastern Nepal and to assess the associated visual impairment.

Methods: This was a descriptive, cross-sectional study at a tertiary eye-care center that

included 302 cases of clinically diagnosed HSK over a period of 1 year. Detailed ocular

examination was done in all patients. Clinical manifestations and visual acuity at presenta-

tion and on subsequent visits in cases that followed up were recorded. Findings were noted in

structured format and later assessed.

Results: Of 302 cases of HSK, 53 presented with epithelial keratitis, 156 with stromal

keratitis without ulceration, 22 with stromal keratitis with ulceration, 66 with endothelitis,

and five with neurotrophic ulcers. Presenting visual acuity in 108 patients (35.7%) was <3/

60. Of 175 patients who followed up, 36 patients continued to have vision <3/60.

Conclusion: This study shows that HSK has diverse presentation and can cause significant

vision impairment. Stromal keratitis without ulceration was the most common presentation in

our study. In developing nations, due to higher incidence of fungal and bacterial keratitis,

HSK is not studied much. Few epidemiological data are available on the subject, and since

the disease is notorious for recurrence, long-term study is paramount to estimate the burden

of visual morbidity caused by the disease.
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Introduction
Herpes simplex virus (HSV) is known to be ubiquitous in humans. HSV is endemic

worldwide.1 HSV latency is widely present, and it is estimated that at least 33% of

the world's population has clinically evident recurrent HSV infections.2 HS keratitis

(HSK) is primarily caused by HSV1 in >95% of the cases, and is a common ocular

infection that can affect all the layers of cornea.3,4 Owing to its recurrent nature, it

is capable of causing significant corneal scarring, and it happens to be one of the

most important causes of corneal opacity leading to corneal blindness. Global

incidence of HSK is roughly 1.5 million, including 40,000 new cases of severe

monocular visual impairment or blindness each year.5 Though established as the

most common infective cause of blindness in developed nations, due to the com-

paratively high prevalence of bacterial and fungal keratitis not much emphasis has

been placed on studying HSK in developing countries. In the Indian subcontinent,

studies available on HSK are few in number. The aim of this study was to document

the epidemiology, clinical manifestations, and visual morbidity caused by HSK in
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eastern areas of Nepal and India. We also aimed to add

information to the small pool of data available on the

subject in the Indian subcontinent.

Methods
This was a hospital-based cross-sectional study carried out

over 12 months — from January to December 2017 — at

Mechi Eye Hospital (MEH), Birtamode, Nepal targeting

all patients presenting with HSK to the hospital. Written

informed consent was obtained from each patient or their

guardian for pediatric cases. Ethical approval was obtained

from the institutional review board, and the study was

conducted adhering to the principles of the Declaration

of Helsinki.

A total of 302 cases of clinically diagnosed HSK were

included. Only cases presenting to the cornea clinic at MEH

for the first time during January to December 2017) were

included. MEH is one of the largest eye-care centers in

eastern Nepal and provides services to populations from

Nepal, eastern and northern India, Bangladesh, and Bhutan.

All patients underwent detailed ocular examination —

visual acuity with Snellen chart, intraocular pressure mea-

surement, and slit-lamp examination — by a cornea specia-

list. Forms with full demographic (age, sex, location) profiles

of patient were filled. Visual acuity on presentation, other

clinical findings in detail, and diagnosis were noted after

clinical examination. Diagnosis of epithelial keratitis was

made if the lesion comprised either dendritic ulcers (lesions

with a branching, linear pattern with terminal bulbs), or

geographic ulcers (broad ulcers with swollen, scalloped, or

geographic epithelial borders). Stromal lesions were classi-

fied into two categories; stromal keratitis without ulceration,

and stromal keratitis with epithelial involvement and ulcera-

tion (necrotizing keratitis). Stromal keratitis without ulcera-

tion included cases of immunostromal keratitis, which can

manifest as focal, multiple, or diffuse stromal opacities often

accompanied by edema, and cases of interstitial keratitis,

which have accompanying blood vessels with stromal opa-

city. Endothelitis included cases of disciform keratitis, which

comprises stromal edema in a disc shape with underlying

keratic precipitates, and cases of keratouveitis, in which

uveitis predominates with mutton-fat keratic precipitates.

Patients were treated according to disease entity. Cases

of epithelial keratitis were treated with topical antivirals,

whereas topical steroids and oral antivirals were used in

cases of stromal keratitis. Topical steroids as mainstay, and

oral antivirals as needed were used for cases of endothe-

litis. Each case was followed up to the last visit. Patients

with any other form of keratitis were excluded from the

study. Data were collected and analyzed with SPSS 15.

Results
The total number of cases presenting with HSK was 302.

Patients’ mean age of presentation was 41.13±17.14 (5–81)

years. The maximum number of patients belonged to the age-

group 21–50 years, comprised 174 cases (56.6%, Table 1).

Among the total number of cases, 230 weremale and 72 were

female. The male:female ratio was 3:1.

A majority of cases presented with chief complaints of

diminution of vision, foreign-body sensation, redness, and

watering, while 64% of epithelial keratitis cases presented

with a chief complaint of foreign-body sensation. A majority

— 70% with stromal keratitis with ulceration — presented

with a chief complaint of diminution of vision. Pain/foreign-

body sensation was the primary complaint in 72% of patients

with stromal keratitis without ulceration. Cases with endothe-

litis had blurring of vision as their main complaint: 65%.

Patients presented with all possible manifestations of

HSK. In sum, 53 (17.5%) patients presented with epithe-

lial keratitis, which included 39 cases of dendritic ulcers

and 14 cases of geographical ulcers. Most cases presented

with stromal keratitis without ulceration (156 patients

[51.6%]), while 22 (7.2%) presented with stromal keratitis

with ulceration, and 66 (21.8%) had endothelitis, which

comprised 48 cases of disciform keratitis and 18 cases of

keratouveitis. Five cases (1.6%) presented with neuro-

trophic ulceration (Table 2).

Presenting visual acuity of all cases was recorded: 85

cases (28.14%) had visual acuity of 6/6–6/18, 80 (26.49%)

6/24–6/60, 29 (9.5%) <6/60–3/60, and 108 (35.76%) <3/60

(Figure 1). Presenting visual acuity was also categorized for

each type of presentation of HSK (Figure 2).

Table 1 Age Distribution Of Patients

Age-Group (years) n Percentage

1–10 7 2.31

11–20 32 10.59

21–30 59 19.53

31–40 63 20.86

41–50 52 17.21

51–60 44 14.56

61–70 31 10.26

71–80 13 4.30

81–90 1 0.33

Total 302 100
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Of 175 cases that followed to 6 weeks since the first

visit, 86 (49.1%) had visual acuity of 6/6–6/18, 41 (23.4%)

6/24–6/60, 12 cases (6.8%) <6/60–3/60, and 36 (20.5%)

<3/60 (Figure 3).

Discussion
Twenty-five centuries ago, Hippocrates used the word

“herpes” to describe spreading cutaneous lesions.6 Herpetic

infection is ubiquitous in humans, and nearly 100% of those

older than 60 years harbor HSV in their trigeminal ganglia at

autopsy.1 HSV is the most common infective cause of blind-

ness in developed countries, with reported incidence of 5.9–

20.7 episodes per 100,000 persons each year.7,8 A Rochester

study reported a possible increase in the incidence of herpetic

keratitis from 1950 to 1982 in the general population.7

However, according to Kabra et al, estimation of the true

incidence of HSK and ocular morbidity may be difficult, as

some episodes of infection may go unnoticed by the patient.9

Our descriptive cross-sectional study included a good num-

ber of cases over a duration of 1 year, which can lead to many

insights into the epidemiology of HSK among a group of

patients from the Indian subcontinent. However, like any

other studies, it has its limitations too.

Our study included 302 patients. Patient’s mean age at

presentation was 41.13±17.14 years, which is higher than

any other similar study done on HSK. In the subcontinent, a

study in India reported a mean age of 29.9±16.69 years for

females and 32.09±15.79 years for males, and a similar study

in Nepal reported amean age of 36.63±16.94 years in a sample

of 130 patients.9,10 Long-term studies of ocular HSV1 in the

US and UK found the mean age for first occurrence to be 37.4

and 25 years, respectively.11–13 In our study, those aged 20–50

years comprised 57.6% of the total, which is similar tofindings

of various other studies.9,10,14,15 This signifies that HSK affects

largely the productive age-group, and hence any significant

scarring can have an adverse effect on this particular popula-

tion. Kabra et al reported that 61.11% of patients with HSK

were 20–50 years old.9 Similarly, Chaudhary et al reported that

46.91% of their cases were 16–45 years old.10 A study done in

south India also reported 46.6% of those presenting with HSK

belonging were aged 20–50 years.14 In our study, the male:

female ratio was 3:1. Most similar studies done in the Indian

subcontinent have shown a clear male preponderance for

HSK.9,10,16 However, in a multicentric study done in France,

Labetoulle et al reported a sex ratio of 1:1, and Darougar et al

reported a ratio of 1.1:1.12,15 The reason for the male:female

ratio being a little higher in our study might that the society

from which these patients come is highly patriarchal, so much

Table 2 Clinical Presentation Of Cases

n

Epithelial keratitis 53 (17.5%)

Stromal keratitis without ulceration 156 (51.6%)

Stromal keratitis with ulceration 22 (7.2%)

Endothelitis 66 (21.8%)

Neurotrophic ulcer 5 (1.6%)

Total 302

6/6-6/18

28%

6/36-6/60

26%

6/60-3/60

10%

<3/60

36% 6/6-6/18

6/36-6/60

6/60-3/60

<3/60

Figure 1 Presenting visual acuity.
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so that often health issues of females are neglected and their

hospital visits are fewer in comparison to males. These find-

ings from various studies suggest that HSK mostly presents in

adult age-groups, with the majority of the cases presenting in

the adult productive age-groupwith clear male preponderance.

In our study, 17.5% patients presented with epithelial

keratitis, 51.6% with stromal keratitis without ulceration,

7.2% with stromal keratitis with ulceration, 21.8% with

endothelitis, and 1.6% of with neurotrophic ulceration.

This finding is very similar to Kabra et al, who reported

20% of cases presenting with dendritic and geographic

ulcers and 53.64% with stromal keratitis.9 In both studies,

stromal keratitis without ulceration was found to be the

most common presenting pattern of HSK. However, other

studies have reported epithelial keratitis to be the com-

monest presentation of HSK. Labetoulle et al mentioned

that epithelial dendritic lesions represented the most fre-

quent type of recurrent keratitis (56.3%), followed by

herpes stromal keratitis (29.5%).15 A study comprising

238 patients reported 65% with epithelial keratitis,

whereas 35% of cases had stromal keratitis.16 Chaudhary

reported disciform keratitis to be the commonest presenta-

tion of HSK.10 However, studies done earlier showed a

very low rate of stromal involvement. A 1989 study of 122

patients reported that 63% of cases had superficial corneal

disease, only 6% stromal disease, and only 4% uveitis.11 In

1985, Darougar et al reported dendritic keratitis in 15% of

cases and disciform keratitis in only 2%.12 This increase in

incidence of stromal herpetic keratitis and keratouveitis

points toward a shift in the natural history of the disease.

Stromal keratitis and uveitis are immunomediated disor-

ders, rather than just being infective entities, which indi-

cates that there has been a rise in immunomediated

diseases over time. The fewer cases of epithelial keratitis

in our study might also have been because of the self-

limiting nature of the disease, which prevents patients

from seeking any medical attention for same.

The major presenting complaints in our study were

diminution of vision, pain/foreign-body sensation, and red-

ness. This finding is similar to almost all similar aforemen-

tioned studies;9,10,14 however, Darougar et al described

blurring of vision as a less frequent symptom.12 This may

have been due to the fact that that study reported a very

lower number of stromal diseases and visual disturbance

mostly being attributed to stromal involvement.

In our study, the visual acuity of all cases presenting

was recorded: 54.63% had visual acuity >6/60 and 35.76%

had visual acuity <3/60. Though of 175 cases that

followed-up, only 36 had visual acuity <3/60, this made

up 11.9% of the total. This indicates the serious visual

impairment that HSK can cause in a significant proportion

of the population. There have been few studies to concen-

trate on visual impairment associated with herpetic kerati-

tis. In the Rochester study, only four eyes had visual acuity

<20/100. This again may have been due to the fact that

that study reported only 6% cases having stromal disease.-
11 In another study done in Nepal by Chaudhary et al,

8.4% of the patients had visual acuity <3/60.10 These data

indicate how significant the visual morbidity caused by

HSK is.

With its varied presentation and recurrent nature,

HSK is capable of causing significant visual morbidity.

From a review of various literature available on the

subject, it can be concluded that the incidence of dif-

ferent presentations have been changing over the years.

Unfortunately, in the Indian subcontinent, not many

long-term studies have been done on the subject to

help estimate the frequency and the impact of the

condition. This study and its findings will help to add

to the data pool available on the subject. Furthermore,

the authors stress the need for long-term studies on the

subject so that incidence and impact of the disease can

be estimated accurately.
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