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ABSTRACT

Introduction: The manifestations of herpes simplex virus keratitis range from epithelial keratitis to 
vision-threatening stromal keratitis. There are limited studies done on our part regarding stromal 
keratitis. The aim of the study was to find out the prevalence of stromal keratitis among herpes 
simplex keratitis patients in a tertiary eye hospital. 

Methods: This descriptive cross-sectional study was conducted among patients who presented 
with herpes simplex virus keratitis in a tertiary eye hospital between 1 January 2020 to 28 February 
2022. Ethical clearance was taken from Ethical Review Board (Reference number: 1/2079/80). Data 
was collected from hospital records which was reviewed and visual acuity at presentation and at 
one-month follow-up, clinical details on examination were recorded and, diagnosis of the stage of 
disease given in the case record was noted. Convenience sampling was used. Point estimate and 95% 
Confidence Interval were calculated. 

Results: Among 112 Herpes simplex keratitis patients, the prevalence of stromal keratitis was 38 
(33.93%) (25.16-42.70, 95% Confidence Interval).  

Conclusions: The prevalence of stromal keratitis among patients of herpes simplex keratitis was 
similar to studies conducted in similar settings. 
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INTRODUCTION

Herpes simplex virus (HSV) is a ubiquitous DNA virus 
that can infect virtually anywhere in the body however, 
the most common site of infection are the mouth, 
genitalia and eye.1 Herpetic stromal keratitis (HSK) 
comprises three major subtypes: epithelial, stromal, 
and endothelial.2 Stromal keratitis develops as a result 
of an immune response to the virus. The stromal 
subtype can be further divided into disciform keratitis, 
immune stromal keratitis, and necrotizing keratitis.3

HSV stromal keratitis is a very common infective 
disease in developed countries and it has been 
estimated that nearly 500,000 people in the USA are 
affected with ocular HSV.4 The frequency of incidence 
of viral stromal keratitis has become much greater 
in developing countries also because of improved 
socioeconomic status and following indiscriminate 
widespread use of antibiotics and corticosteroids.5 The 

epidemiology of ocular involvement with HSV has not 
been well defined in developing countries despite its 
high prevalence in developed countries.

The aim of the study was to find out the prevalence 
of stromal keratitis among Herpes simplex keratitis 
patients in a tertiary eye hospital.

METHODS

A descriptive cross-sectional study was conducted 
among patients who presented with herpes simplex 
virus keratitis in Nepal Eye Hospital between 1 
January 2020 to 28 February 2022. Ethical clearance 
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was taken from the Institutional Review Board (IRB) of 
the National Academy of Health Science (Reference 
number: 1/2079/80). Data was collected from hospital 
records where visual acuity at presentation and clinical 
details on slit-lamp examination were recorded and 
diagnosis of the stage of disease and visual acuity at 
1 month follow-up was also noted. All cases of herpes 
simplex keratitis patients visiting to Nepal eye hospital 
and giving consent were included and those patients 
who have herpes simplex keratitis with epithelial and 
endothelial keratitis were excluded. Convenience 
sampling was used. Sample size calculated by using 
the following formula:

n=      Z2 x     
p x q 

e2

  =      1.962 x     
0.50 x 0.50

0.102

  = 97

Where,

n= minimum required sample size

Z= 1.96 at 95% of Confidence Interval (CI)

p= prevalence is taken as 50% for maximum sample 
size calculation

q= 1-p

e= margin of error, 10%

Stromal keratitis included cases of immune stromal 
keratitis, which can manifest as focal, multiple, or 
diffuse stromal opacities often accompanied by 
oedema, and cases of interstitial keratitis, which have 
accompanying blood vessels with stromal opacity.6 

Data were entered and analysed with IBM SPSS 
Statistics version 25.0. Point estimate and 95% CI were 
calculated.

RESULTS

Among 112 herpes simplex keratitis patients 38 
(33.93%) (25.16-42.70, 95% CI) cases presented with 
purely stromal lesions. The age of stromal keratitis 
patients ranged from 10-73 years, with a mean age 
of 47.19±19.14 years. Among the total 38 cases of 
stromal keratitis, 28 (73.68%) were female and 10 
(26.31%) were male. Most of the patients had a history 
of spontaneous onset of disease followed by other 
triggering factors (Table 1).

Table 1. Triggering factors for disease (n= 38).
Triggering factor n (%)
Spontaneous 19 (50.00)
Stress 10 (26.32)
Fever 13 (34.21)
Trauma 8 (21.05)
Foreign body 6 (15.79)
Skin eruptions 6 (15.79)
UV light 5 (13.16)

The common symptoms were mild pain, redness, 
decreased vision, photophobia, and watery discharge 
out of which 22 (19.6%) patients presented with 
mild pain, 90 (80.35%) with redness, 49 (43.75%) 
photophobia, 53 (47.32%) decreased vision and 44 
(39.28%) watery discharge. The visual acuity of all 
stromal keratitis cases was recorded (Table 2). 

Table 2. Presenting visual acuity of stromal HSV 
keratitis patients (n= 38)
Visual acuity at presentation  n (%)
6/6 - 6/18 5 (13.16)
6/24- 6/60 12 (31.58)
<6/60- 3/60 13 (34.21)
<3/60 8 (21.05)

Twenty-seven (71.05%) patients had no previous attack 
of the disease, whereas 11 (28.9%) had a history of 
recurrence. Among 38 patients of stromal keratitis 31 
(81.5%) patients had unilateral presentation whereas 
7 (18.4%) cases had a bilateral presentation. Visual 
acuity of stromal HSV keratitis patients after 1-month 
follow-up (Table 3).

Table 3. Visual acuity of stromal HSV keratitis patients 
after 1 month (n= 38).
Visual acuity at presentation n (%)
6/6 - 6/18 9 (23.68)
6/24- 6/60 19 (50.00)
<6/60- 3/60 7 (18.42)
<3/60 3 (7.80)

DISCUSSION

Our study showed the prevalence of stromal keratitis 
to be 33.93% among Herpes Simplex Keratitis (HSK) 
patients. The stromal keratitis patients' mean age of 
presentation was of 47.19±19.14 years which is similar 
to other studies.7 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 in 
Nepal while the prevalence of stromal keratitis was 
higher and lower respectively.5,8 This signifies that HSK 
affects largely the productive age group, and hence 
any significant scarring can have an adverse effect on 
this particular population.

In our study among the total 38 cases of stromal 
keratitis, 28 were female and 10 were male, whereas 
other studies done in the Indian subcontinent have 
shown a clear male preponderance for HSK.5,9 The 
studies done earlier showed a lower incidence of 
stromal involvement whereas in our study stromal 
involvement has also increased which points toward a 
shift in natural history.8,10,11

The common symptoms presented were 22 patients 
presented with mild pain, 90 with redness, 49 
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photophobia, 53 with decreased vision and 44 with 
watery discharge which is similar to other studies.5,9,12 

However, blurring of vision as a less frequent symptom 
which 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.10 Most of the patients 50% had history 
of spontaneous onset of disease followed by other 
triggering factors i.e. 26.3%stress, 34.2% fever, 21.05%  
foreign body, 15.7%  skin eruptions and 13.1% UV 
light. Another study has showed the most common 
triggering factor was stress 15.6% followed by fever 
and trauma 11.1%.8 

In our study vision at presentation, 13.15% had a 6/6–
6/18,  31.5%  had a vision of 6/24–6/60, 34.21% less than 
6/60–3/60, and 21.05%  <3/60 which is similar to other 
studies.7 The visual acuity in different types of keratitis 
showed the decrease in vision with the involvement 
of stroma and endothelium. In the present study, the 
extent of visual gain at one month follow up were 
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23.68% had visual acuity of 6/6–6/18, 50% had  6/24–
6/60, 18.42% <6/60–3/60, and 7.8% <3/60 which is 
similar to another study.2

This study was conducted in one tertiary eye hospital, 
so these results cannot be generalized to the whole 
country also the study had convenience sampling, and 
there could have been selection bias in the selection 
of cases.

CONCLUSIONS

The prevalence of stromal keratitis among herpes 
simplex keratitis was similar to studies conducted in 
similar settings. A further large-scale and prospective 
study needs to be conducted to know the disease 
pattern of Herpes simplex keratitis in a developing 
country.

Conflict of Interest: None.

© The Author(s) 2022. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article 
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the 
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit https://creativecommons.org/licenses/by/4.0/

REFERENCES
1.	 Langenberg AG, Corey L, Ashley RL, Leong WP, Straus SE. 

A prospective study of new infections with herpes simplex 
virus type 1 and type 2. chiron HSV vaccine study group. 
N Engl J Med. 1999 Nov 4;341(19):1432-8. [PubMed | Full 
Text | DOI]

2.	 Wilhelmus KR. Antiviral treatment and other therapeutic 
interventions for herpes simplex virus epithelial keratitis. 
Cochrane Database Syst Rev. 2015 Jan 9;1:CD002898. 
[PubMed | Full Text | DOI]

3.	 Shoji J, Sakimoto T, Inada N, Kamei Y, Matsubara M, 
Takamura E, et al. A diagnostic method for herpes simplex 
keratitis by simultaneous measurement of viral DNA and 
virus-specific secretory IgA in tears: an evaluation. Jpn J 
Ophthalmol. 2016 Jul;60(4):294-301. [PubMed | Full Text | 
DOI]

4.	 Lairson DR, Begley CE, Reynolds TF, Wilhelmus 
KR. Prevention of herpes simplex virus eye disease: 
a cost-effectiveness analysis. Arch Ophthalmol. 2003 
Jan;121(1):108-12. [PubMed | Full Text | DOI]

5.	 Kabra A, Lalitha P, Mahadevan K, Prajna NV, Srinivasan 
M. Herpes simplex keratitis and visual impairment: a case 
series. Indian J Ophthalmol. 2006 Mar;54(1):23-7. [PubMed 
| Full Text | DOI]

6.	 Holland EJ, Schwartz GS. Classification of herpes simplex 
virus keratitis. Cornea. 1999 Mar;18(2):144-54. [PubMed | 

Full Text | DOI]

7.	 Shah A, Joshi P, Bhusal B, Subedi P. Clinical pattern and 
visual impairment associated with herpes simplex keratitis. 
Clin Ophthalmol. 2019 Nov 12;13:2211-5. [PubMed | Full 
Text | DOI]

8.	 Chaudhary M. Clinical and epidemiological profile of 
herpetic eye disease in a tertiary eye care center. J Inst Med. 
2017;40(2). [Full Text]

9.	 Sinha A, Dulani S. Clinical profile of herpes simplex viral 
keratitis cases attending eye opd in tertiary hospital 
of Chhattisgarh state. Indian Journal of Clinical and 
Experimental Ophthalmology. 2017 Oct-Dec;3(4):440-3. [Full 
Text]

10.	 Darougar S, Wishart MS, Viswalingam ND. Epidemiological 
and clinical features of primary herpes simplex virus ocular 
infection. Br J Ophthalmol. 1985 Jan;69(1):2-6. [PubMed | 
Full Text | DOI]

11.	 Yousuf M, Akhter M, Sajid. Clinical spectrum of Herpes 
simplex keratitis in Patients attending various health 
institutions in North India. Journal of Medical Science and 
Clinical Research. 2018 Nov;6(11):134-8. [Full Text | DOI]

12.	 Saini JS, Agarwala R. Clinical pattern of recurrent herpes 
simplex keratitis. Indian J Ophthalmol. 1999 Mar;47(1):11-4. 
[PubMed | Full Text ]

http://www.jnma.com.np
https://creativecommons.org/licenses/by/4.0/
https://pubmed.ncbi.nlm.nih.gov/10547406/
https://www.nejm.org/doi/full/10.1056/NEJM199911043411904
https://www.nejm.org/doi/full/10.1056/NEJM199911043411904
https://doi.org/10.1056/nejm199911043411904
https://pubmed.ncbi.nlm.nih.gov/25879115/
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD002898.pub5/full
https://doi.org/10.1002/14651858.cd002898.pub5
https://pubmed.ncbi.nlm.nih.gov/27126382/
https://link.springer.com/article/10.1007/s10384-016-0448-y
https://doi.org/10.1007/s10384-016-0448-y
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/415043
https://doi.org/10.1001/archopht.121.1.108
https://pubmed.ncbi.nlm.nih.gov/16531666/
https://journals.lww.com/ijo/Fulltext/2006/54010/Herpes_simplex_keratitis_and_visual_impairment__A.5.aspx
https://pubmed.ncbi.nlm.nih.gov/8060929/
https://pubmed.ncbi.nlm.nih.gov/10090359/#:~:text=The%20four%20main%20categories%20of,%2C%20stromal%20keratitis%2C%20and%20endotheliitis.
https://journals.lww.com/corneajrnl/Abstract/1999/03000/Classification_of_Herpes_Simplex_Virus_Keratitis.2.aspx
https://doi.org/10.1097/00003226-199903000-00002
https://pubmed.ncbi.nlm.nih.gov/31814705/
https://www.dovepress.com/getfile.php?fileID=53909
https://www.dovepress.com/getfile.php?fileID=53909
https://doi.org/10.2147/opth.s219184
https://www.semanticscholar.org/paper/Clinical-and-Epidemiological-Profile-of-Herpetic-in-Chaudhary/4f0fcda0dcc0bc1f4608c476ce47fa5de204da7b
https://www.ijceo.org/article-details/5606
https://www.ijceo.org/article-details/5606
https://pubmed.ncbi.nlm.nih.gov/3965025/
https://bjo.bmj.com/content/bjophthalmol/69/1/2.full.pdf
https://doi.org/10.1136/bjo.69.1.2
http://jmscr.igmpublication.org/home/index.php/current-issue/6091-clinical-spectrum-of-herpes-simplex-keratitis-in-patients-attending-various-health-institutions-in-north-india
https://dx.doi.org/10.18535/jmscr/v6i11.25
https://pubmed.ncbi.nlm.nih.gov/16130278/
https://www.ijo.in/article.asp?issn=0301-4738;year=1999;volume=47;issue=1;spage=11;epage=14;aulast=Saini

