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ABSTRACT
Background: The fungi are significant pathogens causing ocular infections due to their frequent involvement and difficulty in 
establishing definitive diagnosis. The present study was aimed to detect various fungal and bacterial agents that can cause 
ocular infections.
Material & Methods: An ophthalmologist collected the corneal scrapping that was smeared onto two slides and stained with 
Gram’s stain and mounted with 10% KOH (potassium hydroxide) for microscopic examination. Material collected was inoculated 
directly onto 5% sheep’s blood agar in the form of ‘C’ streak, Sabouraud dextrose agar (SDA), and sent to the Microbiology 
department for further processing and identification of causative agent.
Results: Out of three hundred and sixty samples, ten cases were found to be fungal culture positive. Aspergillus species were 
accounting for 40% cases followed by Curvularia species (30%), Alternaria species (1%), Fusarium species (1%) and Scyta-
lidium dimidiatum (1%).
Conclusion: Fungal infection is a life threatening condition, which needs early diagnosis and treatment to save the patient’s eye.
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INTRODUCTION

Leber, in 1879, first time described the fungal infection of 
the cornea, mycotic keratitis [1]. Since then it has been rec-
ognized as a major public health problem in the tropical parts 
of many developing nations including India [2-4]. The etio-
logical cause for keratitis may vary at different geographi-
cal locations [5]. Many fungal genera have been implicated 
in keratomycosis, like Aspergillus, Fusarium, Curvularia, 
Alternaria, Penicillium and Bipolaris species. According to 
World Health Organization (WHO) about 1.5 to 2.0 million 
new cases of monocular blindness in developing country 
every year is due to corneal ulceration and corneal ulcer is 
the second most common cause of blindness after cataract 
in developing country [6,7]. Fungal infection is a life threat-
ening condition that needs early diagnosis and treatment to 
save the patient’s eye. In view of this context, the present 
study was conducted to find out various fungal and bacterial 
agents that can cause ocular infections.

MATERIAL AND METHODS

This prospective study was carried out in a tertiary care hos-
pital during March 2015 to June 2016. The ethical clearance 
from the ethical committee of the institute was taken to con-
duct the study. Three hundred and sixty samples of corneal 
scrapping from clinically suspected cases of corneal ulcer 
were subjected to bacterial and fungal examination. An oph-
thalmologist examined all the patients in the eye OPD and 
ward. A corneal scrape was performed by an ophthalmolo-
gist using a sterile 21 gauge needle, or sterile bard parker 
blade (No.15), following the instillation of 4% lignocaine (li-
docaine). Scrapping material was taken from edge and base 
of ulcer [8]. Corneal material obtained from scraping was 
smeared onto two slides, which were stained with Gram’s 
stain and mounted with 10% potassium hydroxide (KOH) 
for microscopic examination respectively. Also material was 
inoculated directly onto 5% sheep’s blood agar (BA) in the 
form of ‘C’ streak, Sabouraud dextrose agar (SDA), and sent 
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to the Microbiology department for further processing and 
identification. If there was sufficient specimen of corneal 
scraping, then it was inoculated on BHI (brain heart infu-
sion) broth and CA (chocolate agar). Inoculated BA, CA 
plates and BHI broth were incubated at 37°C for 7 days, and 
discarded after seven days if no growth was observed. Inocu-
lated SDA tubes were incubated at 25°C and 37°C for four 
weeks. Inoculated tubes were checked once in first week and 
then twice in every week for maximum period of 3 weeks. 
Bacteria were further identified using routine biochemical 
identification tests and selective media [9]. Fungi were iden-
tified according to the macroscopic appearance of cultures 
on SDA and microscopic appearance in LPCB (lactophenol 
cotton blue) mount [10].

RESULTS

Three hundred and sixty specimens of corneal scrapping from 
clinically suspected cases of corneal ulcer were subjected to 
bacterial and fungal examination. Of these, ten cases were 
found to be fungal culture positive. Among the culture posi-
tive specimens, Aspergillus species were accounting for 40% 
cases followed by Curvularia species (30%), Alternaria spe-
cies (1%), Fusarium species (1%) and Scytalidium dimidi-
atum (1%). All the specimens that were found positive in 
10% KOH mount were positive for fungal culture also. None 
of the bacteria were isolated from bacterial culture.

DISCUSSION

Fungal infections kill at least 1,350,000 patients with or 
following AIDS, cancer, TB and asthma as well as causing 
untold misery and blindness to tens of millions more world-
wide [11]. Blindness caused by fungal infection of the eye 
affects over 1 million adults and children globally because 
the tools are not available for rapid diagnosis and treatment 
[11]. In 2006, CDC, state and local health departments, and 
the Food and Drug Administration (FDA) investigated a 
large, multistate outbreak of Fusarium keratitis associated 
with a specific type of contact lens solution, which was later 
withdrawn from the market [12-14].

In the present study, Aspergillus species were found to be 
positive in 40% cases. Aspergillus species (56.42%) were 
also repoted the common cause of fungal keratitis by Sher-
wal et al. [15]. A study from South India also repoted the 
Aspergillus species as the common causitive organism 
of fungal keratitis [16]. Several other reports from Nepal, 
Bangladesh and India have also shown Aspergilus species 
as most common isolate in fungal keratitis [17-19]. Another 
study from North India showed the prevalence of Aspergillus 
species (41%) in fungal keratitis that was concordant to this 
study [20]. The Aspergilus species is most common patho-

gen for fungal keratitis, probably, because it is resistant to 
hot and dry conditions [5].

In the current study, Curvularia species were found to be 
positive in 30% cases and was the second most common 
cause of fungal keratits. Some other authors also reported the 
Curvularia species, second most common cause of fungal 
keratits [15,16]. Curvularia species (29%) were second com-
mon isolate found in the another study done in North India 
[20]. Some studies in south India have reported Fusarium 
species to be more common than Aspergillus species [16, 
21]. In the present study, Fusarium species were present in 
only 1% of the total positive cases. Fusarium species have 
also been found to be the principal fungal pathogen in Flor-
ida, Paraguay, Nigeria, Tanzania, Hong Kong, and Singa-
pore [5]. Aspergillus species predominate in Northern India, 
Nepal, and Bangladesh [22-24]. This phenomenon may be 
explained by differences in climate and the natural environ-
ment.

CONCLUSION

The causative fungi of keratomycosis are ubiquitous organ-
isms and are responsible for 6 to 53% of all the corneal in-
fections worldwide [25]. The use of PCR can yield quick re-
sults, confirming the diagnosis of mycotic keratitis within a 
few hours, but in a developing country like India where more 
than 65% people are from rural area cannot afford the cost of 
PCR. Direct microscopic examination of KOH mounts ap-
peared as a rapid, reliable, inexpensive and highly sensitive 
diagnostic method that would facilitate the institution of ear-
ly antifungal therapy before the culture results became avail-
able to limit the ocular morbidity and other complications.
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