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Background. A corneal ulcer is a major cause of monocular blindness in developing countries, including Ethiopia. Its etiology
varies based on its geographical location and climatic conditions. Therefore, the main objective of this research was to assess the
clinical and microbiological profile of suspected bacterial and fungal corneal ulcers at the Tertiary Eye Care and Training Centre at
Gondar University. Methods. A cross-sectional hospital-based study of corneal ulcer cases was performed from February to
October 2019. Sociodemographic and clinical data were collected using a standardized questionnaire. Corneal scrapings were used
to classify bacterial and fungal pathogens. The specimens were inoculated on BHI media and sub-cultured on culture media for the
separate cultivation of bacteria and fungi. Biochemical tests have been carried out to classify bacteria. Following CLSI, the
antimicrobial resistance pattern of bacterial isolates was carried out. Wet mounting, Lactophenol cotton blue staining, and colony
characteristics on SDA were used to classify fungal species. The data were analyzed with version 20 of the SPSS. Results. A total of
30 suspected bacterial and fungal keratitis patients have been enrolled in this study. The visual acuity presented in 90% of the
affected eyes was in the category of blindness (<3/60). In 71% of the cases, clinically presumed risk factors were identified. Trauma
was the most common risk factor found in 46% of cases, followed by keratitis exposure (13%). Of the corneal scrape tests, 76.6%
were positive for bacteria and fungi. Fungi were identified in 53.3% of corneal ulcers followed by 33.3% of bacterial growth. The
commonest fungi and bacteria isolated were Aspergillus species (69%) and S. aureus, respectively. The prevalence of Methicillin-
resistant S. aureus (MRSA) was 2 (40%). The identified Pseudomonas species were susceptible to Gentamicin and Ciprofloxacin
but resistant to Ceftriaxone. Conclusion. The primary microbial agents for corneal ulcers were fungi, and trauma was the most
significant risk factor associated with corneal ulcers. To avoid chronic ocular morbidity and blindness, early identification of the
etiologic agent and the provision of adequate management are recommended.

1. Background responsible every year for 1.5-2.0 million new cases of
monocular blindness [2]. In many of the developing na-
A corneal ulcer is discontinuation of necrosis of the un- tions in Asia, the Middle East, and Africa, it has been

derlying corneal tissue on the normal epithelial surface of  consistently identified as the leading cause of blindness and
the cornea [1]. It is a major worldwide cause of corneal  visual disability, ranked next to cataracts [3]. Corneal ulcers
blindness that is mostly under-reported but can be  tend to exist in epidemic proportions in the developing
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world, ten times more common than in developed coun-
tries [4].

Microbial keratitis is an important preventable cause of
monocular blindness worldwide. Several studies have
evaluated the etiology, management, and outcome of mi-
crobial keratitis [5-7]. Demographic and geographic factors
affect the distribution of the causative organisms of infec-
tious corneal ulceration [8-10]. They include pre-existing
corneal disease as well as other risk factors such as contact-
lens wear, surgical or non-surgical trauma, and ocular
surface disease, contaminated ocular medications, impaired
defense mechanisms, and altered structure of the corneal
surface [1, 8].

Clinical examination is crucial for the diagnosis of
causative microorganisms and the management of microbial
keratitis. Patients with the bacterial corneal present with
rapid onset of eye pain accompanied by redness, photo-
phobia, and decreased vision [11, 12], and fungal keratitis
includes an infiltrate with feathery margins, elevated edges,
rough texture, gray-brown pigmentation, satellite lesions,
and endothelial plaque [13].

Both fungal and bacterial keratitis predominate in the
Asian subcontinent [14]. Relatively little is known about the
situation in Africa. Managing severe bacterial keratitis in-
volves treatment with broad-spectrum antibiotics, which is
done most of the time before pathogen identification and
antibiotic susceptibility tests. This indiscriminate use of
antibiotics has contributed to the development of resistance
to a variety of widely used antimicrobials. Comprehensive
studies of severe sight-threatening infectious keratitis are
therefore important as they provide valuable information on
the detection of etiology, predisposing factors, the trend of
antibiotic resistance of bacterial isolates, and visual out-
comes that guide the development of management strategies
and protocols.

2. Methods

2.1. Study Design and Period. A cross-sectional hospital-
based study was conducted at the University of Gondar
Tertiary Eye Care and Training Centre from February to
October 2019. The research was to determine the clinical and
microbiological profile among clinically suspected bacterial
and fungal corneal ulcers.

2.2. Study Area. The thesis was performed at the University
of Gondar Tertiary Eye Care and Training Centre, which is
situated in the administrative zone in Central Gondar,
Amhara National, Regional State, Northwest Ethiopia.
Gondar is about 750km from Addis Ababa, Ethiopia’s
capital city. According to the 2007 census, the estimated
population of the city is 615,000, and Gondar city has one
specialist hospital and five government health centers. The
University of Gondar Tertiary Eye Care Centre, founded in
2004, is the only tertiary eye care centre in Northwest
Ethiopia. With a total catchment area of 14 million people, it
has a referral link from 14 zones in Northwest Ethiopia. The
University of Gondar’s Tertiary Eye Care and Teaching Unit
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has four subspecialty clinics, four senior ophthalmologists,
and twenty-four residents working actively. There is a cornea
subspecialty clinic run by two cornea sub-specialists.

2.3. Population. All patients visiting University of Gondar
Tertiary Eye care and Training Centre during the study
period will be used as population for this study. However,
patients with stromal abscess without epithelial defect, non-
infected ulcer, and less than 10 years of age were not part of
this study.

2.4. Sample Size and Sampling Technique. The research was
enrolled in all consecutive patients who visited the Uni-
versity of Gondar Tertiary Eye Care and Training Centre
during the study period with clinically suspected infectious
corneal ulcer and met the inclusion and exclusion
requirements.

2.5. Data Collection

2.6. Sociodemographic and Clinical Data Collection. Data on
sociodemographic traits, possible risk factors, and clinical
findings from each study participant were obtained by
qualified resident physicians using a pretested structured
questionnaire.

Clinical data were obtained and the best-corrected visual
acuity (BCVA) recorded. Every patient underwent a thor-
ough biomicroscopic slit-lamp examination with a special
focus on the cornea. Information of the corneal ulcer in-
cluding location, size, and type of penetration, ulcer mar-
gins, presence of any satellite lesions, corneal
vascularization, and hypopyon was examined and registered.
B-scan ultrasound examination of the posterior segment was
done for those endophthalmitis suspected patients.

2.7. Corneal Scrape Collection and Transportation. A corneal
scrape was performed by a senior ophthalmologist using
standardized sampling techniques. Corneal anesthesia was
obtained by applying preservative-free topical proparacaine
0.5% or Tetracaine 0.5%. The sample was directly taken from
its base or bulk using a specially designed kimura spatula
with an aseptic technique. For patients who were taking
antibiotics at the time of presentation to the clinic, treatment
was stopped and the investigation was delayed for 24 hours
to be part of this study. A medical laboratory technologist
and a medical microbiologist conducted the laboratory di-
agnosis using standard operating procedures. For Gram
staining and unstained KOH preparation, a corneal scrape
was smeared onto two slides. Another scraping of 0.5ml
brain heart infusion broth has been inoculated and both
were transferred to the Department of Microbiology.

2.8. Bacterial Culture and Identification Methods. After the
brain heart infusion broth was reached in the microbiology
laboratory, it was incubated at 37°C for 24-48 hours. The
incubated BHI broth was sub-cultured on blood agar plate
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(BAP), chocolate agar plate (CAP), mannitol salt agar
(MSA), and MacConkey agar. The BAP, MSA, and Mac-
Conkey agar were inoculated at 37°C for 24 to about 48
hours. On the other hand, the CAP was incubated at 37°C
with 5% CO2 for 24-48 hrs. At 48 hours, the cultural media
that had no visible growth were eventually discarded.

By investigating their colony morphology, Gram stain,
and hemolytic reactions on blood agar plates, preliminary
identification of bacterial isolates was performed. The dis-
covery of bacteria was carried out via a series of routine
biochemical tests. Based on their Gram reaction, catalase,
and coagulase test results, Gram-positive cocci have been
identified. A suspension of the test organism was prepared
by inserting 3-4 colonies of test species in 5ml of nutrient
broth to distinguish Gram-negative bacteria. Indole, citrate
agar, triple sugar iron agar, lysine decarboxylase agar, urea
agar, and motility medium were inoculated with a loop full
of the bacterial suspension and incubated at 35-37 OC for 24
hours. Gram-negative organisms have been identified by
checking for a shift of color for acid production, gas pro-
duction, H,S production, and medium motility turbidity.

2.9. Antimicrobial Susceptibility Test. The disc diffusion
method on Mueller Hinton agar (MHA) was used to con-
duct an antimicrobial susceptibility test on each identified
bacterium. However, the antimicrobial sensitivity test for
fastidious bacterial pathogens was conducted on an MHA
medium containing 5% defibrinated sheep blood. In brief,
3-5 bacterial colonies of the test organism were picked and
emulsified in 5 ml of nutrient broth and mixed thoroughly.
To standardize the density of the inoculum for the sus-
ceptibility test, a 0.5 McFarland standard solution was used.
Then, the plates were inoculated by streaking the swab over
the entire agar surface and the antimicrobial impregnated
disks were placed using sterile forceps on the agar surface,
incubated at 37°C for 24 hours, and the zone of inhibition
was determined. The zone diameters were interpreted
according to the Clinical and Laboratory Standards Institute
(CLSI) guideline as susceptible (S), intermediate (I), or re-
sistant (R).

2.10. Fungal Culture and Identification Methods. The
remaining broth sample was inoculated directly by multiple
C-shaped streaks on Sabouraud Dextrose Agar (SDA) media
for fungi and incubated at 25°C and 37°C aerobically
checking for fungal growth every other day. Fungi were
identified by examining their cultural characteristics such as
topography, texture, rate of growth, pigmentation on the
front, and reverse side. Those plates that demonstrated
fungal growth were sent to the Ethiopian Public Health
Institute (EPHI) for further species identification.
Microscopic identification of fungal species was per-
formed using KOH wet mount by placing pieces of a colony
from SDA to clean slides, adding 1 drop of 20% KOH,
placing the cover glass on top of the slide, and finally
characterizing the fungal structures by microscopic exam-
ination starting with low power (10x). In addition to KOH,

wet mount Lactophenol cotton blue staining was used to
characterize fungal structures.

2.11. Data Quality Assurance. The reliability of the findings
was guaranteed by implementing quality control (QC)
measures throughout the whole process of the laboratory
work. All materials, equipment, and procedures were ade-
quately controlled. Data on sociodemographic characteris-
tics and eye-related medical history were collected by a
trained ophthalmic resident. Pretested questionnaire guided
interview was used for the data collection on sociodemo-
graphic characteristics and associated factors. All specimens
were collected following standard operating procedures
(SOPs) for corneal ulcer specimen collection.

Internal quality control materials were included, and
tests were performed based on manufacturer instructions.

The sterility of culture media was ensured by incubating
un-inoculated media from each batch and the performance
of all prepared culture media was checked by inoculating
standard strains, such as Escherichia coli (ATCC 25922),
Staphylococcus aureus (ATCC 25923), and Pseudomonas
aeruginosa (ATCC 27853) obtained from the Ethiopian
Public Health Institute, Addis Ababa, Ethiopia. The qualities
of biochemical tests were also checked by these reference
strains. A double data entry system was used to maintain
data entry quality.

2.12. Data Analysis. After completion of each day of data
collection, the collected data were checked for accuracy and
completeness. The data were coded and entered into EPI-
Info version 7, and statistical analysis was made by SPSS
version 25. Percentages, means, and frequency were used to
describe the results, and they were displayed in tables of
frequency, bar graphs, and pie charts.

3. Results

3.1. Sociodemographic Characteristics. This research in-
cluded a total of 30 cases of suspected bacterial and fungal
corneal ulcers visiting the University of Gondar Eye Care
and Training Centre. The mean age of the participants was
39 years, and most of them were between 18 and 55 years of
age (70%). By occupation, the majority of participants were
male (90%) and farmers (83.3%). Almost 97% of the cases
were from rural areas. Around 87% of respondents had no
formal schooling (Table 1). Relatively larger numbers of
cases were observed between April and July (63.3%)
(Figure 1).

4. Clinical Profile of the Study Participants

Around 63.3% of the patients presented within the first two
weeks of disease, and 23.3% of cases arrived within 15-30
days. The visual acuity presented in most of the affected eyes
(90%) was in the range of blindness (<3/60). The majority of
participants (80%) had ulcers larger than 3 mm, and 46% of
cases presented with hypopyon. Clinically presumed risk
factors were identified in 71% of cases (Table 2). In these,
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TaBLE 1: Sociodemographic characteristics of the study participants among bacterial and fungal suspected corneal ulcers at University of
Gondar Tertiary Eye Care and Training Centre, Northwest Ethiopia, 2019 (n=30).

Characteristics Frequency (n) Percent
10-17 3 10.0
Age in years 18-35 o 30
gemy 36-55 12 40
>56 6 20
Sex Male 27 90.0
Female 3 10.0
. Rural 29 96.7
Residence Urban 1 3.3
. No formal education 26 86.6
Educational status Formal education 4 13.4
<500.00 ETB 16 53.3
Monthly income 500.00-2000.00 ETB 8 26.7
>2000.00 ETB 6 20.0
Farmer 25 83.3
Occupation Daily worker 1 3.3
Student 13.3

ETB: Ethiopian Birr.

Number of CU

February ~March

April May

June

July August September October

Months of visit

FIGURE 1: The seasonal distribution of the study participants at University of Gondar Tertiary Eye Care and Training Centre, Northwest

Ethiopia, 2019 (n=30).

trauma was the most common risk factor found in 46% of
cases followed by keratitis in 13% of cases (Figure 2).

4.1. Correlation between Types of Corneal Ulcers and Duration
of Presentation. Concerning the duration of keratitis, 2
(6.7%) corneal ulcer patients presented within 1-3 days, 11
(36.7%) within 4-7days, 6 (20.0%) within 8-14days, 7
(23.3%) within 15-30 days, and 4 (13.3%) more than a
month at the onset of symptoms at the treatment centre.
60.9% and 39.1% were fungi and bacteria from the total
isolates, respectively. Of these, 43.5% and 30.4% were acute
fungal and bacterial corneal ulcers, respectively. On the
other hand, fungi and bacteria from chronic keratitis were
17.4% and 8.7%, respectively. Among fungal keratitis, most
were present 5 (35.7%) within 4-7 days, followed by 4
(28.6%) within 8-14 days, and 3 (21.4%) within 15-30 days
at the onset of clinical symptoms. In bacterial corneal ulcers,
the majority (5) (71.4%) were between 4 and 7 days of

presentation and 2 (28.6%) more than one month at the
treatment centre (Figure 3).

4.2. Microbiological Profile of Corneal Ulcer Cases. Of the
corneal scrape tests, 76.6% were culture-positive, indicating
the growth of both bacteria and fungi. Fungi were the
primary microorganisms found in 53.3% of the total cases of
corneal ulcer, followed by bacteria (33.3%). Two patients
were co-infected by bacterial and fungal etiology (6.7%).
However, 87.5% and 77.8% of patients infected with fungi
and bacteria were infected by fungal and bacterial etiology
alone, respectively. The commonest fungal isolate was As-
pergillus species (69%). The other fungal species identified in
this study include two cases of Penicillium species, one case
of candida species, and one case of Rhizopus species (Ta-
ble 3). The majority of bacterial isolates were Gram-positive
cocci (70%), in which S. aureus and Streptococcus species
accounted for 50% and 20% of bacterial isolates, respectively.
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TaBLE 2: Clinical characteristics of the study participants among
bacterial and fungal suspected corneal ulcers at University of
Gondar Tertiary Eye Care and Training Centre, North West
Ethiopia, 2019 (n=30).

Clinical profile Frequency (n) Percent
1-7 days 13 433
. . 7-14 days 6 20.0
Duration at presentation 15-30 days - 233
>30 days 4 13.3
Pain 29 96.7
Blurred vision 28 93.3
Symptom Tearing 26 86.7
Redness 25 83.3
Whitish appearance 23 76.7
VA<3/60 27 90.0
Visual acuity 3/60</VA<6/60 1 3.3
>/6/18 2 6.7
Central 11 36.7
Location of ulcers Paracentral 6 200
Peripheral 5 16.7
Whole 8 26.7
<3mm 6 20.0
Ulcer size >3 mm 24 80.0
Total 30 100.0
Hvpbobvon Yes 14 46.7
YPOPY No 16 533
. Yes 4 13.3
Endophthalmitis No 2% 36.7

B Trauma

Exposure keratitis
W Topical steroid M No risk factors

B Herpetic keratitis

FIGURE 2: Pie chart showing the proportion of risk factors among
the study participants at UoG Tertiary Eye Care and Training
Centre, North West Ethiopia, 2019 (n=30).

Pseudomonas species was the commonest Gram-negative
rod identified which accounted for 20% of bacterial isolates.

4.3. Antimicrobial Susceptibility Patterns of Bacterial Isolates.
The antimicrobial susceptibility pattern was determined for
each of the bacterial isolates. This test showed that 7 (100%)
of the Gram-positive cocci were sensitive to Vancomycin,
Gentamicin, Chloramphenicol, Erythromycin, and Azi-
thromycin. However, the prevalence of Methicillin-resistant
S. aureus (MRSA) was 2 (40%), while both Streptococcus
species isolates were resistant to Methicillin. The data of the
present study showed that 3 (60%) of the S. aureus and 2
(100%) of the Streptococcus species bacterial isolates were
susceptible to Ciprofloxacin. However, 60% of the S. aureus
and 50% of the Streptococcus species were resistant to
Ceftriaxone. The two Pseudomonas species bacterial isolates
were sensitive to ciprofloxacin and Gentamicin but resistant
to Ceftriaxone (Table 4).

5. Discussion

A corneal ulcer is a significant cause of corneal blindness
worldwide. The clinical profile and spectrum of microor-
ganisms responsible for corneal ulceration are variables
depending on the patient population, geographic location,
and climatic conditions [8-10]. However, to the best of our
knowledge, there are limited study reports on bacterial and
fungal pathogen burden among patients suffering from
corneal ulcers in Gondar and the country of Ethiopia in
general. This study was carried out to give an insight into the
clinical and microbiological profile among clinically sus-
pected infectious cases at the University of Gondar Tertiary
Eye Care and Training Centre.

In this study, we evaluated 30 eyes with clinically pre-
sumed bacterial and fungal corneal ulcers. The majority of
the participants were male (90%), farmers (83.3%) by oc-
cupation, and nearly 97% of the cases came from rural areas.
These findings together could be explained because males in
rural areas are involved more in agricultural activities that
certainly expose them to ocular trauma and subsequent
development of corneal ulcers. The risk of agricultural
predominance and vegetative corneal injury in bacterial
keratitis increases susceptibility to corneal infection [15].
Previous reports documented that the history of corneal
injury predisposing to fungal keratitis was frequently
recorded among agricultural workers compared to nonag-
ricultural workers [16].

The current study demonstrated that the majority of the
study participants were male by sex, rural dwellers, and had
no formal education. Previous reports in the same area
documented that the majority of the study participants were
males (58.8%), illiterate (84.5%), rural dwellers (75%), and
farmers (63.3%) by occupation [17]. Investigators had been
shown that poor health literacy skills are associated with
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FIGURE 3: The correlation between corneal ulcer types and duration of presentation.

TaBLE 3: Microbiological characteristics of corneal scrape samples for studying clinical and microbiological profile among bacterial and
fungal suspected corneal ulcers at University of Gondar Tertiary Eye Care and Training Centre, North West Ethiopia, 2019 (n = 30).

Characteristics Frequency (n) Percent
Pure fungi growth 13 43.3
Pure bacterial 7 23.3
Corneal scrape culture result (n=30) Mixed bacterial and fungal growth 3 10.0
No growth 7 23.3
S. aureus 5 50.0
L _ Streptococcus species 2 20.0
Bacterial isolates (n=10) Pseudomonas species 2 20.0
Proteus vulgaris 1 10.0
Aspergillus species 9 56.3
Penicillium and Aspergillus species 2 12.5
. _ Candida species 1 6.3
Fungal isolate (n=16) Penicillium species 2 12.5
Scopulariopsis brevicaulis 1 6.3
Rhizopus species 1 6.3

TaBLE 4: Susceptibility patterns of bacterial isolates for studying clinical and microbiological profile among clinically suspected bacterial and
fungal corneal ulcers at University of Gondar Tertiary Eye Care and Training Centre, Northwest Ethiopia, 2019 (n=30).

S. aureus (n=5)

Streptococcus species

Pseudomonas species

Proteus vulgaris (n=1)

Antibiotics (n=2) (n=2)

S(%) I1(%) R(%) S%) I(%w) R@® S%) I1(%) R(®*%) S% I1(%) R (%)
Vancomycin (30 yg) 100 0 0 100 0 0 50 50 0 0 0 100
Methicillin (30 ug) 20 40 40 0 0 100 N/A N/A N/A N/A N/A N/A
Penicillin (10 ug) 60 0 40 0 0 100 N/A N/A N/A N/A N/A N/A
Cloxacillin 0 100 0 0 0 100 0 0 100 0 0 100
Amoxicillin 0 100 0 0 50 50 0 0 100 0 0 100
Ceftriaxone (30 ug) 0 40 60 0 50 50 0 0 100 0 0 100
Ceftazidime (30 ug) 0 40 60 50 50 0 50 50 0 100 0 0
Ciprofloxacin (5 ug) 60 40 0 100 0 0 100 0 0 100 0 0
Gentamicin (30 ug) 100 0 0 100 0 0 0 0 100 100 0 0
Tetracycline (30 yg) 0 60 40 100 0 0 0 0 100 0 0 100
Chloramphenicol (30 ug) 100 0 0 100 0 0 0 0 100 100 0 0
Erythromycin (30 ug) 100 0 0 0 100 0 0 100 0 100 0 0

S =susceptible, I =intermediate, R =resistant, NA = not analysis.



Journal of Ophthalmology

poor prescription medication adherence, increased hospital
admissions, and increased mortality. Optimizing patient
education and improving clinical outcomes require un-
derstanding the attributes that the patient brings to the
patient-physician relationship, including health literacy [18].

The data of the current study showed that trauma was the
significant risk factor identified in 46% of cases. This could
be explained by the fact that most of the people in Ethiopia
live working on agricultural activities. So, they are highly
exposed to trauma by vegetative matter, wooden objects,
dengue, etc., and the habit of using protective eyewear is
small. Moreover, ocular trauma was a significant risk factor
for corneal ulcers in developing countries [19, 20]. Most of
the 6 (66.6%) bacterial isolates were between April and May,
and most of the 12 (75.0%) fungal isolates were between
April and July. The reason might be due to the rains in
Ethiopia that started before the summer when the farmer
begins planting in the spring season. The reason might lead
to trauma, which in this study is a significant risk factor.

Besides, Wong et al. [5] documented that a history of ocular
trauma, especially with organic matter, was associated with
perforation in corneal ulcers. There are also other study reports
that documented that trauma was the commonest risk factor
identified as 66% at Pradish in India [21], 51% in Nigeria [22],
and 55% in Ethiopia [23]. On the other hand, in a study
conducted at Portsmouth, Southern England, contrary reports
were documented and showed that contact-lens wear was the
main risk factor (31%) for corneal ulcers [24]. This might be
due to developing countries involved more in traditional ag-
ricultural activities than the developed countries.

Among the entire corneal scrape samples, 76.6% were
culture-positive. The data also showed that fungi were the
most microbial isolates identified in 53.3% of the total
corneal ulcer cases, followed by 33.3% of bacterial growth. A
previous study report from Ethiopia showed a 48% preva-
lence of culture-positive microbial isolates with fungal
pathogens being dominant once [23]. Similarly, fungi were
the most microbial isolates identified in 71% of culture-
positive cases in Bangladesh [25], 72.5% cultures positive in
Nepal, and 33.3% of patients with pure fungal infection [26].
This might reveal that in developing countries the majority
of infectious corneal ulcers are accompanied by fungal
infections.

In the current study, the majority of bacterial isolates
were Gram-positive cocci (70%). S. aureus and Streptococcus
species accounted for 50% and 20% of bacterial isolates,
respectively. The prevalence of S. aureus was 64.5% in a study
conducted in India, followed by Streptococcus species
(12.3%) [27]. In Bangladesh, S. aureus was the commonest
bacterial isolate (44.53%) [25]. The commonest Gram-
negative bacteria identified in the present study were
Pseudomonas species (20%) of the bacterial isolates or 6.6%
of the total corneal ulcer cases. Previous studies reported that
Pseudomonas species were 10% and 9% of corneal ulcer cases
in Bangladesh [25] and Central India [27], respectively.
Other reports also documented that, among the Gram-
negative bacterial pathogens isolated from corneal ulcer
cases, Pseudomonas species was the commonest with a
proportion of 9.38% [28].

Gram-positive cocci were 100% sensitive to Vancomycin
and Chloramphenicol. However, the prevalence of Methi-
cillin-resistant S. aureus (MRSA) was 40%, while both
Streptococcus species isolates were resistant to Methicillin.
Also, Gram-positive cocci were 57% resistant to Penicillin
and 28% resistant to Amoxicillin. A previous study report
from Northeast Ethiopia revealed that 53.9% and 34.7% of
the Gram-positive cocci bacteria isolated from external
ocular infections were resistant to Ampicillin and Amoxi-
cillin, respectively [17]. The reduced efficacy of Penicillin
might be due to the frequent use of these drugs since they are
widely used in patients both with and without prescription.

The data of the present study showed that the two
Pseudomonas species were sensitive to both Ciprofloxacin
and Gentamicin but resistant to Ceftriaxone. A study
conducted at Jimma, Ethiopia, revealed that 85% of Gram-
negative bacilli were susceptible to Gentamicin and
Ciprofloxacin [29]. Pseudomonas aeruginosa is inherently
resistant to many antimicrobial agents, because of the
synergy between multidrug efflux system or typel Amp C
B-lactamase and low outer membrane permeability [30]. The
irrational and inappropriate use of antibiotics is responsible
for the development of resistance of Pseudomonas species to
antibiotic monotherapy. Hence, there is a need to emphasize
the rational use of antimicrobials and strictly adhere to the
concept of “reserve drugs” to minimize the misuse of
available antimicrobials. Besides, regular antimicrobial
susceptibility surveillance is essential for area-wise moni-
toring of the resistance patterns. An effective national and
state-level antibiotic policy and draft guidelines should be
introduced to preserve the effectiveness of antibiotics and for
better patient management. The main limitation of the study
was the inadequate sample size. Therefore, it was not pos-
sible to analyze the statistical association between socio-
demographic and clinical variables with the microbiological
profile.

6. Conclusions

The most prevalent risk factor observed in infectious corneal
ulcers was trauma. From the total corneal ulcer cases ac-
companied by bacterial growth, fungi were the primary
microbial isolate found. Aspergillus species were the com-
monest fungal isolate. The majority of bacterial isolates were
Gram-positive cocci in which S. aureus and Streptococcus
species were the most isolated bacterial pathogens. Pseu-
domonas species was the commonest Gram-negative bac-
terial isolate of corneal ulcer cases. Around half of S. aureus
were Methicillin-resistant to S. aureus, while both Strepto-
coccus species isolates were resistant to Methicillin. Both
Pseudomonas species isolated were susceptible to Cipro-
floxacin but resistant to Ceftriaxone and Gentamicin.
Based on our study findings, future studies should be
conducted with a large number of cases, which allows an-
alyzing the association between the factors associated with
the microbiological profile. Antibiotic resistance to com-
monly prescribed antibiotics was observed. Hence, bacterial
and fungal identification through culture methods, and



conducting drug susceptibility tests, should be practiced as a
routine diagnostic procedure.
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