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ABSTRACT

Background: It is important to study the epidemiologic features and predisposing factors of corneal ulcer and subsequently to find
out its causative agents and their antimicrobial susceptibility patterns in a given community, climate and culture.

Aims & Objectives: This prospective study of 100 cases of corneal ulcer was undertaken to bring out the bacterial and fungal
prevalence among different age groups.

Materials and Methods: Corneal scrapings were collected from all patients. One corneal swab and three corneal scrapings were
collected. Direct examination of samples was done by potassium hydroxide wet mount and gram stained smear and then inoculated
onto blood agar, MacConkey’s agar and Saboraud's dextrose agar media. Identification of fungal growth finally was done based on its
macroscopic and microscopic features. Bacterial colonies were identified by Gram staining and standard biochemical tests and
antimicrobial susceptibility testing was carried out for each bacterial isolate.

Results: Out of total 100 specimens of corneal ulcer, only 55% cases were found to be culture positive in which bacteria were more
frequently isolated than fungi. Staphylococcus aureus and Aspergillus spp were the most frequent bacterium and fungus. The
incidence was higher in males and in age group of >40-60 years. While S. aureus was found to be most sensitive to vancomycin,
Staphylococcus epidermis was most sensitive to cefazoline.

Conclusion: S. aureus and Aspergillus spp were the most common isolate to be associated with corneal ulcer, and the incidence was
higher in rural population, especially farmers, who were constantly exposed to vegetative matter.
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Introduction contact lens usage are common risk factors in developed

countries.[%10] The cornea is continually subjected to
challenge by a. variety of influences present in the
environment, including During
evolution, it has developed several means of preventing

Corneal ulcer is a potentially sight threatening ocular
condition and a leading cause of monocular blindness in
developing countries.[12] Corneal ulcers have attained an
important place in causing blindness (9%), particularly

micro-organisms.

infection and colonization from these airborne

in equatorial and tropical countries like India.[34! It can organisms, but any breach in the security leads to
colonization by these omnipresent
bacterial, viral and other inflammations are quite
satisfactorily being controlled by modern therapeutic

medications. The present study is undertaken to analyze

be caused by exogenous infections i.e. by viruses,
bacteria, fungi or parasites. Sometimes it is allergic in
nature or it can be due to endogenous infections.[5] The
frequency of fungal keratitis has increased over the past
20 to 30 yearslsl, especially with the advent of

invaders. The

the epidemiologic features, and predisposing factors of
corneal ulcer and subsequently to assess the etiological
factors, causative agents and their antimicrobial
susceptibility patterns.

corticosteroid therapy. The steroids allow the fungi to
prosper and gain a more substantial foothold in the
Secondary fungal
immunocompromised persons. It has been realized that a

cornea.l67] keratitis occurs in

significant percentage of suppurative keratitis is caused
by fungi.[3] Etiologic and epidemiologic pattern of corneal
ulceration varies with the patient population, geographic
location and climate, and it tends to vary somewhat over
time.[8] Infectious corneal ulcer is associated with some
predisposing factors, such as poor socio-economic status
of people at large, illiteracy, social taboos, ignorance and
malnutrition which makes the problem much more
serious. Ocular trauma is a far
predisposing factor of infectious keratitis in developing

countries; whereas pre-existing ocular disease and

more common

Materials and Methods

This prospective study was carried out in departments of
Microbiology, G. R. Medical College, Gwalior. All the
specimens received from out patients of the Department
of Ophthalmology, J.A. Group of Hospitals of G. R. Medical
College, Gwalior from April 2007 to March 2009 were
processed for isolation and identification of all
pathogens, according to the standard microbiological
techniques.['¥ This research work was executed after

approval from the ethical committee of GRMC, Gwalior.
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The demographic data and medical history were taken
from each patient; including age, gender, occupation,
history of diabetes mellitus, history of trauma or foreign
body entering eye, use of contact lens and long term use
of steroids. Corneal scrapings were collected from all
patients using sterile Kimura spatula or hypodermic
needle after using preservative free topical Anesthetic.
One corneal swab and three corneal scrapings were done
gently from the margin as well as from the base of the
ulcer with all aseptic precautions. Corneal swab was
taken by rubbing the ulcerated area of the cornea with
sterile cotton swab soaked in sterile normal saline before
instillation of local anaesthetic.['!l The material scraped
was initially spread onto a labelled slide to prepare a
10% potassium hydroxide wet mount. The second
scraped material directly inoculated onto
sabouraud’s dextrose agar media and the last scraping
was used to prepare a smear for gram staining.[12131The
swab was inoculated onto blood agar (BA), Mac Conkey’s
agar (MA) and Saboraud's dextrose agar (SDA) media. BA
and MA media were incubated at 37°C for 24 hours and
the plates were observed the following day, but
extended to 48 hours if there was no bacterial growth
within 24 hours. SDA medium was incubated at 25°C, and
observed daily for the first 7 days, and on alternate days
for the next 21 days, for observing slow growing fungi.
Identification of fungal growth finally was done based on
its macroscopic and microscopic features. Isolated
colonies were subjected to Gram staining and biochemical
tests for identification. Identification was carried out

was

according to the standard biochemical tests.[14] Antimi-
crobial susceptibility tests were carried out on isolated and
identified colonies of bacteria using commercially
prepared antibiotic disk (HiMedia) on Mueller Hinton
agar plates by the disk diffusion method, as per Central
Laboratory Standards Institute (CLSI) guidelines.[15]

Results

Table-1: Type of micro-organisms in relation to corneal ulcer

Type of corneal ulcer

Micro-organisms

Infective Traumatic PUK  Total
S. aureus 14 5 0 19(19%)
Bacterial S. epidermis 2 0 0 2 (2%)
S. pneumoniae 2 0 0 2 (2%)
Aspergillus spp. 4 21 0 25(25%)
Fungal Fusarium spp. 0 6 0 6 (6%)
Candida spp. 1 0 0 1(1%)
Sterile 19 17 9 45 (45%)
Age group Male Female Total
(years) N % N % N %
0-20 5 9.6 3 6.25 8 8
>20-40 14 26.9 2 25 26 26
>40-60 19 36.5 17 35.4 36 36
>60-80 8 15.3 9 18.7 17 17
>80-100 6 11.5 7 14.5 13 13
Total 52 52 48 48 100 100

Table-3: Antibiotic susceptibili

Microorganisms Antibiotics

1 2 3 4 5 6 7 8 9 10 11 12 13 14
S. aureus (19) 12 9 5 1219 9 0 7 8 0 0 3 16 6
S.epidermis(2) 1 0 0 0 0 0 0 001 1 0 2 O

S.pneumoniae(2) 0 0 2 0 0 0 2 0 0 2 0 0 2 O

A total of 100 specimens of corneal ulcer were included
in the study. Only 55% cases were found to be culture
positive and 45% cases were found to be culture
negative. Out of the total culture positive cases, bacteria
were more frequently isolated than fungi. Staphylococcus
aureus (19%) was most frequent bacterium whereas
Aspergillus spp (25%) were most frequent fungii.
Staphylococcus aureus was maximally involved in
infective corneal ulcer. In traumatic corneal ulcer,
Aspergillus spp was found to be most common causative
micro-organism. Peripheral ulcerative keratitis (PUK)
was sterile in nature (Table 1).

1: Amikacin; 2: Gentamicin; 3: Ciprofloxacin; 4: Oxacillin; 5: Vancomycin;
6: Gatifloxacin; 7: Clindamicin; 8: Imipenem; 9: Chloramphenicol; 10:
Ceftrioxone; 11: Cefaperzone + Sulbactam; 12: Pipercillin; 13: Cefazoline;
14: Moxifloxacin

The frequency of incidence of corneal ulcer was observed
in relation to age as shown in table 2. We found the
relationship of corneal ulcer between sex, rural-urban
population, middle-higher income group and month wise
distribution. The prevalence rate was higher in male
(52%) patients compared to female (48%). 78% and
22% cases belonged to rural and urban population
respectively, in which 36% cases were of farmers, 23%
cases of laborer, 18% cases were of unemployed and
23% cases of others. As per socio-economic status
distribution, 76% cases belonged to lower income group
and 19% and 5% cases belonged to middle and higher
income group respectively. As per month wise
distribution, maximum cases were found in June (16%)
followed closely by July (14%). On the basis of clinical
description, infective type of corneal ulcer was found in
42% cases, followed by traumatic (49%) and peripheral
ulcerative keratitis (9%) respectively.

Staphylococcus aureus was found to be most sensitive to

vancomycin, cefazoline, ciprofloxacin, amikacin and
resistant to moxifloxacin. Staphylococcus epidermis was
most sensitive to cefazoline and resistant to gatifloxacin,
Streptococcus pneumoniae was sensitive to ciprofloxacin,
ceftriaxone and moxifloxacin and resistant to amikacin.

(Table 3)
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Discussion

The successful management of bacterial corneal ulcers is
based on prompt identification of the causative organism
and effective treatment with an appropriate antibiotic
which remains as a challenge to ophthalmologists. Our
study shows that 55% samples were positive for growth
of either bacteria or fungus. Our results were consistent
with similar studies carried out by Pichare et al and Ly
CN et al which showed positive culture in 39% and 42%
of their patients, respectively.[16:171 The lower positive
culture results in their cases might be attributed to
previous antimicrobial therapy. Microbiological study
revealed that Staphylococcus aureus was found in
maximum number of cases (19/23) in infective corneal
ulcer and Aspergillus spp growth in (25/32) in traumatic
corneal ulcer. This finding is in accordance with those of
Dunlop and co-worker.[181 When factors such as age and
sex of the patient were considered, we found the
occurrence of corneal ulcer to be higher in males and in
the patients in the age group >40-60 years. These
findings correlate with that of Reddy et al and Bharthi et
al 119201 The greater frequency in person of 40-60 years
of age group may be due to fact that these persons are
more involved in outdoor working, and majority of them
belong to poor social status where hygienic conditions
were not maintained properly. In our study, 78% cases
were found to be in rural population, whereas 22% cases
were found to be in urban population. Bharthi and
colleagues, in their study, noted cases of corneal ulcer to
be 54.07% rural and 45.95% urban.201 The greater
prevalence of all the types of corneal ulcer in rural
population may be due to the fact that in this group of
population, persons have more ignorance towards health
and have more poverty as compared to urban class
society. Also, rural population is much more exposed to
cultivation and forestry as compared to urban
population. The maximum incidence of corneal ulcer was
found to be more common in farmers (36%) than the
laborers (23%) in our study. Srinivasan M et al, in their
study, summarized that the occupational incidence of
corneal ulcer in general, and not group wise as in present
study.[?1] Bharthi et al found that among the microbial
keratitis patients, agriculture worker were 42.38% and
laborers were 23.58%.[201 This can be due to the constant
exposure of farmers to various types of vegetative
injuries. They are mainly involved in agricultural
activities and are away from the health care facilities
whereas laborers were involved due to poor hygienic
conditions and poor nutrition are more prone to corneal
ulcer. In our study, maximum no of corneal ulcer cases

were found to be in lower income group (76%). The
corneal ulcer is a disease of poverty, as all the types of
corneal ulcer were seen more in poor class. Prashant
Bhushan et all22] also reported the general incidence of
corneal ulcer to be higher in low socioeconomic class.
Our study shows seasonal variation in presentation of
cases. Incidence was maximum in months of June and
July. This can be explained by the fact that these months
are the harvesting time in most places. This necessitates
more number of persons working for a longer time in
fields contaminated with fungal spores.[23] This
predisposes to an increase in the incidence of
keratomycosis. Our findings are in accordance with those
of Shukla et al and Sharma et al.[2%25] The maximal
susceptibility of Staphylococous aureus was against
vancomycin, cefazoline, ciprofloxacin, and amikacin
respectively, whereas Staphylococcus edidermis was
found to be most susceptible to Cefazoline and
Streptococcus pneumoniae was found to be most
susceptible to ciprofloxacin, ceftriaxone and moxifloxacin
respectively. These findings are similar to study done by
P. Manikandam et al.[26]

Conclusion

S. aureus and Aspergillus spp. were the most common
isolate to be associated with corneal ulcer, and the
incidence was higher in rural population, especially
farmers, who were constantly exposed to vegetative
matter.

References

1. Tananuvat N, Suwanniponth M. Microbial Keratitis in Thailand: a
survey of common practice patterns. ] Med Assoc Thai
2008;91:316-22.

2. Khan MU, Haque MR. Prevalence and Causes of Blindness in Rural
Bangladesh. Ind ] Med Res 1985;82:257-62.

3. Present status of National Programme for control of Blindness.
New Delhi: Ministry of Health and Family Welfare 1992, p. 1-6.

4. Whitcher JP, Srinivasan M, Upadhyay MP. Corneal blindness a
global perspective. Bull World Health Organ 2001;79:214-21.

5. Arffa RC. Grayson's diseases of the cornea, 3rd ed. St Louis: Mosby;
1991.

6. Jones DB. Diagnosis and management of Fungal Keratitis. In:
Tasman W, Jaeger EA, eds. Duane’s Clinical Ophthalmology.
Philadelphia: ]B Lippincott; 1998.

7. Smoline G, Thoft RA. The Cornea: Scientific Foundations and
Clinical Practice. 3rd edi. Boston: Little Brown and Company; 1994.
p. 118-24.

8. Alexandrakis G, Alfanso EC, Miller D. Shifting trends in bacterial
keratitis in South Florida and emerging resistance to
Fluroquinolones. Ophthalmology 2000;107:1497-502.

9. Leck AK, Thomas PA, Hagan M, Kaliamurthy, Ackuaku E, John M, et
al. Aetiology of suppurative corneal ulcers in Ghana and south
India, and epidemiology of fungal Kkeratitis. Br ] Ophthalmol
2002;86:1211-5.

10. Schaefer F, Bruttin O, Zografos L, Guex-Crosier Y. Bacterial
keratitis: a prospective clinical and microbiological study. Br ]
Ophthalmol 2001;875:842-7.

1336

| International Journal of Medical Science and Public Health | 2014 | Vol 3 | Issue 11



11.

12.

13.

14.

15.

16.

17.

18.

Shashi Gandhi, et al. Clinical and microbiological study of corneal ulcer

Sutphen JE, Pelugfelder SP, Wilhelmus KR, Jones DB. Penicillin
Resistant Streptococcus Pneumoniae Keratitis. Am ] Ophthalmol
1984;97:388-9.

Sharma S, Athmanathan S. Diagnostic procedures in infectious
keratitis. In: Nema HV, Nema N, editors. Diagnostic procedures in
ophthalmology. New Delhi: Jaypee Brothers Medical Publishers;
2002. p. 232-53.

Jones DB, Liesegang TJ, Robinson NM. Laboratory diagnosis of
ocular infections. Washington DC: Cumitech: American Society for
Microbiology; 1981.

Collee ]G, Miles RB, Watt B. Test for identification of bacteria. In:
Collee JG, Fraser AG, Marimion BP, Simmons A, editors. Mackie and
McCartney Practical Medical Microbiology: 14th ed. New York:
Churchill Livingstone; 1996. p. 131-49.

Central Laboratory Standard Institute (CLSI). Performance
standards for antimicrobial disc susceptibility tests, Approved
standards 10th ed. CLSI document M02-A10, vol 29, No.1.

Pichare A, Patwardhan N, Damle AS, Deshmukh AB.Bacteriological
and mycological study of corneal ulcers in and around Aurangabad.
Indian ] Pathol Microbiol 2004;47:284 -6.

Ly CN, Pham ]N, Badenoch PR, Bell SM, Hawkins G, Rafferty DL, et
al. Bacteria commonly isolated from keratitis specimens retain
antibiotic susceptibility to fluoroquinolonesandgentamiycin plus
cephalothin. Clin Experiment Ophthalmol 2006;34:44 - 50.

Dunlop AA, Wright ED, Howlader SA, Nazrul [, Hussain R, Mcclellan
K, et al. Suppurative Corneal Ulceration in Bangladesh: A study of
142 Cases Examining The Microbiological Diagnosis, Clinical And

19.

20.

21.

22.

23.

24.

25.

26.

Epidemiological Features of Bacterial And Fungal Keratitis. Aust N
A] Ophthalmol 1994;22:105-10.

Reddy PS, Satyendra ON, Satpathy M, Kumar HV, Reddy PR. Mycotic
keratitis. Indian ] Ophthal 1972;20:101-8.

Bharathi MJ, Ramakrishna R, Vasu S, Meenakshi R, Palaniappan R.
Aetiological diagnosis of microbial keratitis in South India - A study
of 1618 cases. Indian ] Med Microbiol 2002;20:19-24.

Srinivasan M, Gonzales CA, George C, Cevallus V, Mascarenhas |M,
Asokan B. Epidemiology and aetiological diagnosis of corneal
ulceration in Madurai, south India. Br ] Ophthalmol 1997;81:965-
71.

Bhushan P, Singh MK, Singh VP, Mishra D, Singh GP. A study of the
pattern and contributory factors of corneal ulcers in Uttar pradesh
and Bihar states of India. International ] Current Research
2011;3:125-8.

Dutta LC, Dutta D, Mohanty P, Sharma ]. Study of fungus Keratitis.
Indian ] Ophthal 1981;29:407-9.

Shukla IM, Tahalyani BU, Hassan R. Keratoplasty in keratomycosis.
Ind ] Opthal 1978;25:37-40.

Sharma SL. Keratomycoses in corneal sepsis. Indian ] Ophthal
1981;29:443-5.

Palanisamy M, Kanesan PS, Coimbatore SS, Krishnamoorthy R,
Kathirvel R, Venkatapathy N, et al. Corneal ulcer of bacterial and
fungal etiology from diabetic patients at a tertiary care eye
hospital, Coimbatore, South India. Medicine and Biology
2008;15:59 - 63.

Cite this article as: Gandhi S, Shakya DK, Ranjan KP, Bansal S. Corneal ulcer: A prospective clinical and microbiological study. Int ] Med Sci Public
Health 2014;3:1334-1337.

Source of Support: Nil

Conflict of interest: None declared

1337

| International Journal of Medical Science and Public Health | 2014 | Vol 3 | Issue 11




