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A B S T R A C T

Objectives: To study the epidemiological characteristics and predisposing factors of infective corneal ulcer.
Materials and Methods: 222 cases fulfilling the inclusion criteria were recruited for the study. A
standardised proforma was used to record demographic data like, age, sex, occupation, rural/urban
background and relevant history like associated ocular and systemic disorders, history of corneal injury,
previous treatment and duration of symptoms. Statistical analysis was done using SPSS 22 software for chi
square test.
Result: 222 cases of infectious corneal ulcer was enrolled to the study out of which 138 (62.16%) were
males and 84 (37.83%) were females. Out of the total, 132 (59.45%) were hailing from rural and 90
(40.54%) were hailing from urban background. Mean age of presentation was 52.009 years with standard
deviation 12.26. 45.44% were farmers. 21.62% patients were diabetic. Ocular trauma was the most common
predisposing factor, which was present in 24.32% (n=54). There was statistically significant association
between trauma with vegetative matter and fungal corneal ulcer (p=0.004).
Conclusion: These findings are in consensus with the epidemiological characterstics and predisposing
factors in our geographic zone. Large number of fungal keratitis is associated with agriculture based
economy, inadvertent use of steroid drops which implies lack of awareness.
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1. Introduction

Corneal ulcers defined as a defect in corneal epithelium with
infiltration of underlying and surrounding stroma associated
with signs of inflammation (with or without hypopyon with
superadded infection).1 Microbial keratitis is a potentially
sight threatening disorder. It is one of the leading cause
of monocular blindness in the world.2 It is estimated that,
in developed countries like United States, the incidence of
corneal ulcer is 28 per 1,00,000 person per year.3 According
to the National Programme of Prevention and Control of
Blindness, 2019-2020 statistics, 18.7 million people are
blind. Prevalence of blindness in India is 1.3%. Corneal
blindness constitutes 15.3%, out of which corneal ulcer
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comprises to about 9.3%.

Factors like ocular trauma, pre-existing ocular disease,
contact lens usage, ocular surface disease are considered to
be the predisposing factors of the disease. Corneal ulcer
is an ophthalmic condition that requires prompt medical
attention. However, factors like lack of medical awareness,
inaccessibility to medical treatment (rural background),
usage of traditional medicines by untrained people leads to
progression of corneal ulcer and delay in healing.4 Hence,
an understanding of the epidemiologic characteristics and
risk factors are important in rapid recognition, timely
institution of therapy and optimal management of disease.5

In this study we aim to evaluate the demographic profile and
predisposing factors of corneal ulcer in detail.
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2. Materials and Methods

This is a prospective descriptive study conducted among
the patients having clinical features consistent with corneal
ulcer during the period between November 2018 and
May 2020, at Minto Ophthalmic hospital, Bangalore. 222
patients with corneal ulceration with or without hypopyon
was selected for the study. All the ulcers with typical
characteristic features of neurotrophic ulcer, shield ulcer,
marginal ulcer and autoimmune association were excluded.
Informed and written consent was obtained from all the
patients. A standardised proforma was used to record
demographic data like, age, sex, occupation, rural/urban
background and relevant history like associated ocular
and systemic disorders, history of corneal injury, previous
treatment and duration of symptoms. Statistical analysis was
done using SPSS 22 software for chi square test.

3. Results

222 corneal ulcer patients were enrolled into the study,
out of which 138 (62.16%) were males and 84 (37.83%)
were females. Mean age was 52.009 years and standard
deviation was 12.26. 27.92% (n=62) belonged to the age
group between 41-60 years. Out of the total, 132 (59.45%)
were hailing from rural and 90 (40.54%) were hailing from
urban background. Majority of the patients in our study was
farmers- 45.44% (n=98). Other occupation groups include
labourers (27.92%), house wives (18.01%), welders (5.4%)
and students (3.6%). The most common systemic disease
associated was diabetes mellitus (21.62%, n=24). 13.51%
(n=30) were hypertensives, 6.30% (n=14) had coronary
artery disease, 3.60% (n=8) had HIV, 1.8% (n=4) had
Hepatitis B, 3.6% (n=8) had chronic kidney disease, 4.5%
(n=10) had anaemia and 45.04% (n=100) had no systemic
illness.

Ocular trauma was the most common predisposing
factor, which was present in 24.32% (n=54). There was
statistically significant association between trauma with
vegetative matter and fungal corneal ulcer (p=0.004).
Ocular foreign body was present in 14.41% (n=32) cases,
blepharitis was present in 13.51% (n=30) cases, dry eye
was present in 6.3% (n=14) cases, lash abnormality in
4.5% (n=10) cases and dacryocystitis in 3.6% (n=8) cases.
29.72% (n=66) had no ocular predisposing factors. Out of
172 patients involved in occupations having high risk of
ocular trauma, 89.5% (n=154) did not have the habit of
wearing protective goggles at all.

Most of the patients presented to hospital from 3
days- 1 week of symptoms (38.7%, n=86). The mean
duration was 12.89=/-9.81 days. 45.94% (n=102) patients
were using antimicrobial drops before presenting to us.
There is statistically significant association between prior
use of antimicrobials and increased number of culture
negatives (P=0.0007). 26.12% (n=58) was referred from

other Ophthalmologists to us, 20.72% (n=46) consulted
general practitioners previously, 2.7% (n=6) had used
traditional medicines and 49.54% (n=110) had no previous
consultation.

4. Discussion

Microbial keratitis is a potentially sight threatening disorder
and the leading cause of monocular blindness worldwide.2

According to National Programme of Prevention and 56
of Blindness corneal blindness there are 18.7 million blind
people in India. The incidence of corneal blindness is
15.4%, of which corneal ulcer contributes to 9.34%.6

In our study, 62.16% (138) patients were males. This is
consistent with the findings of other studies conducted in
tropical developing countries.7–9 Men are affected more due
to the fact that men are involved in occupations having high
risk of eye injury like agriculture and manual labour. But
studies conducted in developed world10–13 shows that sex
distribution is 1:1 pointing more women in the workforce.
We found 32.43% (72) of the patients belonging to the 5th
decade of life. Similar studies conducted from other parts
of India14–17 supports this finding. 59.45% (132) of the
patients presented to us were from rural background. This is
being supported by Nadiya et al18 who observed 61% of the
patients to be from rural background. 21.62% (48) cases had
diabetes mellitus similar to the findings observed by Nadiya
et al18 in which 29% of the patients had diabetes mellitus.

45.44% (49) of the patients were farmers by occupation
followed by 27.92% (62) labourers and 18.01% (40)
housewives. As per the findings of Sashi Gandhi et al6 36%
cases are farmers followed by 23% cases of labourers and
18% housewives. The most common ocular predisposing
factor was ocular trauma and foreign body which affected
38.73% (86). Sadiya Sethi et al4 observed that ocular trauma
occurred in 39% (78) of the cases. The correlation between
trauma and fungal keratitis was significant. This finding is
backed by several other studies19–24 (p<0.001). Lixin Xie et
al25 also reported 51.2% (334) cases reported after 1 week
of the onset of symptoms. The patients were referred late
from physicians or patients reported late.

Alarmingly, out of 172 patients involved in occupations
having high risk of ocular trauma, around 90% did not
have the habit of wearing protective goggles. Furthermore,
significant number of patients (20.72%) have consulted
general practitioners for an ophthalmic emergency like
corneal ulcer. 6 of our patients resorted to traditional
medicines like oil application, dry plant powder or
milk before presenting to us. Traditional eye medicine
causes further corneal damage by its toxic effects as
well as introduction of microorganism causing secondary
infection.26–28 Almost half of the patients were using
antimicrobial eye drops before presenting to us. This was
associated with culture negativity (p=0.0007) and posed a
management challenge.
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5. Conclusion

These findings are in consensus with the current trend of
demographic profile of corneal ulcer in our geographical
zone. Creating proper awareness regarding the need of
wearing protective goggles while working in high risk
environments as well as discouraging over the counter usage
of ocular medications are need of the hour.

6. Source of Funding

None.

7. Conflict of Interest

None.

References
1. Krachmer JH, Mannis MJ, Holland EJ. Cornea. Philadelphia, USA:

Elsevier; 2005.
2. Tananuvat N, Suwanniponth M. Microbial Keratitis in Thailand:

a survey of common practice patterns. J Med Assoc Thai.
2008;91(3):316–22.

3. Gupta N, Tandon R, Gupta SK, Sreenivas V, Vashist P. Burden of
corneal blindness in India. Indian J Community Med. 2013;38(4):198–
206.

4. Sethi S, Sethi MJ, Iqbal R. Causes of microbial keratitis in patients
attending an eye clinic at Peshawar. Gomal J Med Sci. 2010;8(1):20–
2.

5. Katara RS, Patel ND, Sinha M. A clinical microbiological study
of corneal ulcer patients in western Gujarat. Acta Med Iran.
2013;51(6):399–403.

6. Gandhi S, Shakya DK, Ranjan KP, Bansal S. Corneal ulcer: A
prospective clinical and microbiological study. Int J Med Sci Public
Health. 2014;3(11):1334–7.

7. Basak SK, Basak S, Mohanta A, Bhowmick A. Epidemiological and
microbiological diagnosis of suppurative keratitis in Gangetic West
Bengal, eastern India. Indian J Ophthalmol. 20051;53(1):17–22.

8. Das S, Constantinou M, Daniell M, Taylor HR. Moraxella keratitis:
predisposing factors and clinical review of 95 cases. Br J Ophthalmol.
2006;90(10):1236–8.

9. Baruah M, Das RK, Agarwalla V, Basyach P. Corneal ulcer: an
epidemiological, microbiological and clinical study of cases attending
Assam medical college and hospital, Dibrugarh, India. Int J Res Med
Sci. 2020;8(3):1076–80.

10. Erie JC, Nevitte MP, Hodge DO, Ballard DJ. Incidence of ulcerative
keratitis in a defined population from 1950 through 1988. Arch
Ophthalmol. 1993;111(12):1665–71.

11. Schaefer F, Bruttin O, Zografos L, Guex-Crosier Y. Bacterial keratitis:
a prospective clinical and microbiological study. Br J Ophthalmol.
20011;85(7):842–7.

12. Wong T, Ormonde S, Gamble G, Mcghee CN. Severe infective
keratitis leading to hospital admission in New Zealand. Br J
Ophthalmol. 2003;87(9):1103–8.

13. Liesegang TJ, Forster RK. Spectrum of microbial keratitis in South
Florida. Am J Ophthalmol. 1980;90(1):38–47.

14. Vyas H, Patel M. Microbiological study in cases of corneal ulcer and
clinical outcome. Indian J Clin Exp Ophthalmol. 2017;3(4):454–7.

15. Assudani HJ, Pandya JM, Sarvan RR, Sapre AM, Gupta AR, Mehta
SJ. Etiological diagnosis of microbial keratitis in a tertiary care
hospital in Gujarat. Injury. 2013;12:44–5.

16. Baksi R. Microbial profile of corneal ulcers in tertiary Care Hospital
in Eastern India. 2020;8(1):470–6.

17. Kunimoto DY, Sharma S, Garg P, Gopinath U, Miller D, Rao GN.
Corneal ulceration in elderly in Hyderabad, South India. Br J
Ophthalmol. 2000;84(1):54–9.

18. Nathiya S. Clinical study on Profile and spectrum of bacterial
and fungal corneal ulcers in a tertiary care hospital in Chennai;
2019. Available from: http://repository-tnmgrmu.ac.in/11349/1/
220300119nathiya.pdf.

19. Ahmed S, Ghosh A, Hassan SA, Tarafder S, Miah MR. Predisposing
factors and etiological diagnosis of infectious corneal ulcer.
Bangladesh J Med Microbiol. 2010;4(1):28–31.

20. Acharya M, Farooqui JH, Gaba T, Gandhi A, Mathur U. Delhi
infectious keratitis study: Update on clinicomicrobiological profile
and outcomes of infectious keratitis. J Curr Ophthalmol.
2020;32(3):249–55.

21. Thomas PA. Fungal infections of the cornea. Eye. 2003;17(8):852–62.
22. Chander J, Sharma A. Prevalence of fungal corneal ulcers in Northern

India. Infection. 1994;22(3):207–9.
23. Wilhelmus KR. Fungal keratitis in contact lens wearers. Am J

Ophthalmol. 1998;106(6):708–14.
24. Garg P, Gopinathan U, Choudhary K. Keratomycosis: clinical and

microbiologic experience with dematiaceous fungi. Ophthalmology.
2000;107:574–80.

25. Xie L, Zhong W, Shi W, Sun S. Spectrum of Fungal keratitis in North
China. Ophthalmology. 2006;113(11):1943–8.

26. Shenoy R, Bialasiewicz A, Khandekar R, Barwani BA, Belushi HA.
Traditional medicine in Oman: its role in ophthalmology. Middle East
Afr J Ophthalmol. 2009;16(2):92–6.

27. Prajna VN, Pillai MR, Manimegalai TK, Srinivasan M. Use of
traditional eye medicines by corneal ulcer patients presenting to a
hospital in South India. Indian J Ophthalmol. 1999;47(1):15–8.

28. Choudhary P, Chalisgonkar C, Marathe N, Lakhtakia S. Use of
traditional medicines by patients with corneal ulcer in India. Int J
Med Sci Public Health. 2015;4:1001–6.

Author biography

Zainu Shams, Junior Resident
 

 

https://orcid.org/0000-0003-1030-9602

Adithya Anand, Junior Resident

Pradeep G N, Junior Resident

Cite this article: Shams Z, Anand A, Pradeep G N. A study on
demographic profile and predisposing factors of corneal ulcer in South
India. Indian J Clin Exp Ophthalmol 2022;8(4):525-527.

http://repository-tnmgrmu.ac.in/11349/1/220300119nathiya.pdf
http://repository-tnmgrmu.ac.in/11349/1/220300119nathiya.pdf
https://orcid.org/0000-0003-1030-9602
https://orcid.org/0000-0003-1030-9602

	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Source of Funding
	Conflict of Interest

