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Abstract

This cross-sectional study was carried out to identify causative pathogens and to determine the demographic
characteristics and predisposing factors of corneal ulcer presenting at tertiary care hospitals in Dhaka. A total of
250 samples (corneal swab and scrapings) were collected from clinically diagnosed corneal ulcer patients
attending Bangabandhu Sheikh Mujib Medical University and Islamia Eye Hospital from February, 2004 to
January, 2005. Out of 250 samples, microbial infection was established in 147 (58.8%) cases by culture and
microscopy in which 82 (32.8%) patients showed fungal growth, 52 (20.8%) cases had bacterial growth and 13
(5.2%) cases had mixed bacterial & fungal growth. Aspergillus species 48 (50.53%) were the most common
fungal isolates followed by Fusarium species 25 (26.32%). The predominant bacterial isolates were
Staphylococcus epidermidis 22(32.85%) followed by Staphylococcus aureus 17 (26.15%) and Pseudomonas
species 13 (20%). Out of 147 cases a larger group of patients (105, 71.43%) were in middle age group (21 to 50
years). Males (95, 64.63%) were more often affected (P<0.001). A majority of patients (114, 77.55%) came from
rural areas (P<0.001), and most patients (55, 37.41%) of bacterial & fungal keratitis were farmers. Ocular
trauma (87, 59.18%) was a highly significant risk factor (P<0.001) of which mostly (41, 27.89%) were due to
agricultural materials. The findings of this study would help the ophthalmologists in the management of their
patients with keratitis.
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Introduction:
Corneal ulcer is a potentially sight threatening ocular
condition and the leading cause of monocular blindness in
developing countries.1,2 Infectious keratitis can be caused by
various pathogens i.e, bacteria, fungi, virus and parasites. In a
study conducted in Chittagong, Bangladesh, 53.5% bacteria
and 39.9% fungi were found as microbial aetiology of corneal
ulcer.3 The incidence of fungal keratitis (42.86%) was higher
than bacterial keratitis (25%) in Rajshahi, northern part of
Bangladesh.4 Aetiologic and epidemiologic pattern of corneal
ulceration varies with the patient population, geographic
location and climate and it tends to vary somewhat over
*

time.5 Infectious corneal ulcer is associated with some
predisposing factors. Ocular trauma is a far more common
predisposing factor of infectious keratitis in developing
countries, whereas pre-existing ocular disease and contact lens
are common risk factors in developed countries.6,7 Hence, an
understanding of the aetiologic agents, epidemiologic features
and risk factors that occur in specific region are important in
rapid recognition, timely institution of therapy, optimal
management and prevention of disease entity.
The purpose of the study was to identify causative pathogens
and to determine the predisposing factors of corneal ulcer of
patients attending tertiary care hospitals in Dhaka,
Bangladesh.
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Method
A total of 250 clinically diagnosed patients of corneal ulcer
who attended the outpatient departments of Bangabandhu
Sheikh Mujib Medical University (BSMMU) and Islamia Eye
Hospital from February, 2004 to January, 2005 were enrolled
28
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in this cross sectional study. A complete case history with
necessary information for each patient was recorded in predesigned data sheet.

being 1.8:1. Most of the patients (114, 77.55%) were from
rural areas (P<0.001) and fungal corneal ulcer was found
significantly higher in rural population than urban
(P<0.05)[Table-1]. A majority of patients (55, 37.41%) with
fungal & bacterial corneal ulcer were farmers (P<0.001) as
compared to other occupation (Figure-3). The second
common group of patients were housewives with
predominating fungal keratitis. Corneal trauma was identified
as predisposing factor in 87(59.18%) patients of which
41(27.89%) were agricultural injuries, 30(20.4%) were
domestic and 16(10.88%) were dust injuries [Table-2]. The
correlation between trauma and fungal keratitis was highly
significant (P<0.001).

One corneal swab and three corneal scrapings were collected
from each patient by an opthalmologist with all aseptic
precautions. Corneal swab was taken by rubbing the ulcerated
area of the cornea with sterile cotton swab soaked with sterile
normal saline before instillation of local anaesthetic.8 Corneal
scrapings were taken from leading edge and base of ulcer
using Bard-Parker blade (No. 15) after instillation of 0.4%
oxybuprocain without preservative. The material scraped was
initially spread onto a labelled slide to prepare a 10%
potassium hydroxide (KOH) wet mount. The second scraped
material was directly inoculated onto sabouraud’s dextrose
agar media in a row of C-shaped Streaks. And the last
scraping was used to prepare a smear for Gram staining.9-11
The swab was inoculated onto Saboraud's dextrose agar
(SDA), blood agar, MacConkey’s agar and chocolate agar
media and incubated aerobically at 37oC for 48 hours.
Chocolate agar was incubated in candle extinction jar to
ensure 5-10% CO2. All labaratory methods followed standard
protocols.9-11 Bacterial culture were considered significant if
growth of an organism was demonstrated on more than one
media and/or if there was confluent growth at the site of
inoculation on one medium, and/or if growth of one medium
consistent with direct microscopy findings.9-11 Inoculated
sabouraud’s dextrose agar medium was incubated at 25 oC
and observed daily for the first 7 days and on alternate days
for the next 7 days, for observing slow growing fungi.
Identification of fungal growth finally was done based on its
macroscopic and microscopic features.12 Pearson’s chi-square
test was used for the statistical analysis wherever required.

Percentage of fungi
Figure 1 Relative Frequencies of isolated fungi

Results:
Out of 250 samples (Corneal swab & scrapings) of clinically
diagnosed corneal ulcer, microbial infection was established
in 147(58.8%) cases by culture and microscopy at
Microbiology laboratory of BSMMU. Out of 250 cases,
82(32.8%) patients showed fungal growth, 52 (20.8%)
patients had bacterial growth and 13 (5.2%) had mixed
bacterial and fungal growth. Patterns of isolated fungi and
bacteria are shown in figure 1 and figure 2 respectively.
Aspergillus species 48 (50.53%) were the most common
fungal isolates followed by Fusarium species 25 (26.32),
Mucor spp. 8 (8.42%), Rhizopus spp. 4 (4.21%) and
Alternaria spp. 4 (4.21%). The predominant bacterial isolates
were Staphylococcus epidermidis (22, 32.85%) followed by
Staphylococcus aureus (17, 26.15%) and Pseudomonas
species (13, 20%).

Percentage of bacteria
Figure 2 Relative frequencies of bacterial isolates

Out of 147 cases, a larger group of patients (105, 71.43%)
were between the ages 21 to 50 years. Males (95, 64.63%)
were affected more often (P<0.001) with male to female ratio
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Discussion
The study was designed to identify specific pathogenic agents
and to determine demographic characteristics and
predisposing factors of corneal ulcer patients attending
tertiary care hospitals in Dhaka. Microorganisms were
isolated in 147(58.8%) of the 250 cases of suspected
infectious keratitis. This figure is close to many other
reports11,13 but is lower than the reports from Nepal14 (80%)
and from Bangladesh (81.7%).3,11,13,14 The prior antimicrobial
therapy probably has a significant role in low yield in
culture.11 In this study 32.8% patients had fungal growth,
20.8% patients were bacterial growth and 5.2% patients had
mixed bacterial and fungal growth. These findings are similar
to those of reports from several studies in India6,11. In
contrast, Dunlop et al.3 isolated 53.5% bacteria and 35.9%
fungi in their study conducted in Chittagong Eye Infirmary in
Bangladesh. Aetiological pattern of corneal ulceration varies
with geographic region, climate and tends to vary over time.5
In this study Aspergillus species (48, 50.53%) were the most
common fungal isolates followed by Fusarium species
25(26.32%). Aspergillus spp. were the most predominant
fungal pathogens in the temperate regions of northern India
Nepal and Bangladesh.3,14,15 The predominant bacterial
isolates were Staphylococcus epidermidis (22, 32.85%)
followed by staphylococcus aureus (17, 26.15%) and
Pseudomonas spp (13, 20%). A review of literature showed
that most of the studies from developed countries listed
Staphylococcus epidermindis as the leading cause of bacterial
keratitis.7,16 Considering the fact that Staphylococcus
epidermidis and aureus form the commensal of extraocular
surfaces, it is probable that these organisms invade corneal
tissues when compromised by antimicrobial and/ or
corticosteroid therapy or trauma.

percentage of study subjects

Figure 3 Fungal and bacterial keratitis in different
occupations of study population (n = 147)

Table-1. Distribution of infectious Keratitis in urban and rural
population (n=147).
Residence

Rural
Urban

Fungal Keratitis
n(%)

Bacterial
Keratitis
n(%)

Bacteria &
Fungus Mixed
Keratitis n(%)

Total (%)

68(46.26)
14(9.52)

34(23.13)
18(12.25)

12(8.16)
1(0.68)

114(77.55)
33(22.45)

A larger group of pateints of bacterial and fungal keratitis
were of ages 21 to 50 years. This is similar to fungal keratitis
that affects middle age group (21-50 years).11 The 1.8:1 male:
female ratio in this study was similar to the ratio in a study in
India.11 Considering the predominant predisposing factor of
trauma in all type of microbial keratitis (bacterial- 67.07%
and fungal 51.92%), the probable reason for middle aged
male preponderance is obvious in this study. Ocular trauma
(agricultural and domestic injuries) was more associated with
outdoor occupation. Among different occupation of study
population, majority of patients (37.41%) were farmers,
followed by housewives (27.17%), day labourers (13.6%),
students (8.84%) and service workers (4.76%). These
findings are similar to the study in south India11. Fungal
keratitis was found mainly in farmers and then housewives in
this study. The farmers are engaged in agricultural work, so
they are prone to have ocular trauma especially by paddy,
paddy leaves and other farming materials. Most of the
patients (77.55%) were from rural areas (P<0.001) and fungal
corneal ulcer (46.26%) was significantly higher in rural
population than urban. Most of housewives of rural areas of

Table-2. Predisposing factors associated with fungal and
bacterial corneal ulcer (n=147).
Predisposing factor

Fungal
keratitis
n(%)

bacterial
keratitis
n(%)

Mixed (bacterial Total (%)
fungal) keratitis
n(%)

Traumatic
Agricultural
Domestic
Dust injury
Ocular Diseases
Ocular surgery
Systemic diseases
Contact lens
Spontaneous

55(67.07)
29
18
8
3(3.69)
2(2.44)
1(1.22)
0
21(25.61)

27(51.92)
9
10
8
7(13.46)
3(5.77)
0
1(1.92)
14(26.92)

5(38.46)
3
2
0
1(7.69)
0
0
0
7(53.85)

87(59.18)
41(27.89)
30(20.40)
16(10.88)
11(7.48)
5(3.40)
1(0.68)
1(0.68)
42(28.57)

Total

82(100)

52(100)

13(100)

147(100)
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Bangladesh work with paddy and other agricultural materials
so they are also prone to have ocular injury by these
materials.
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