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ABSTRACT
Objective: Corneal blindness is a major public health problem worldwide and mycotic keratitis is one of the predomi-
nant causes. Infection is difficult to treat and can lead to severe visual impairment or blindness. It is worldwide in dis-
tribution but is more common in tropics and subtropical region. Trauma is the major predisposing factor, followed by 
ocular or systemic defects, prior application of corticosteroids, and prolonged use of antibiotic eye drops. The purpose 
of this study was to document the clinical and epidemiological features and laboratory diagnosis of fungal corneal ulcer.
Methods: Patients who presented with clinically suspected corneal ulcer to ophthalmology department registered for 
the study. Data were collected through history and slit lamp examination. Corneal scrapping was performed. A por-
tion of each scrapping was examined by direct microscopy. Another portion was inoculated directly on to solid culture 
media.
Results: This study included 40 subjects with corneal ulcer based on clinical suspicion, of whom 14 cases were diag-
nosed with mycotic keratitis in the laboratory. Among these 14 cases, culture showed fungal growth only in 12 cases 
where the remaining cases were positive only by Potassium hydroxide (KOH) preparation. Males were more commonly 
affected and were mostly in the age group of 21 to 50 years. Aspergillus species and Fusarium species were the major 
isolates.
Conclusion: Rapid diagnosis and early institution of anti-fungal therapy is necessary to prevent ocular morbidity and 
blindness. The direct microscopy method by KOH is rapid, inexpensive and reliable method and culture helps in definite 
diagnosis and identification. J Microbiol Infect Dis 2015;5(3): 99-102
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Hindistan, Maharashtra’da mikotik keratitlerin mikrobiyolojik değerlendirilmesi: 
Prospektif bir çalışma

ÖZET
Amaç: Korneaya bağlı körlük bütün dünyada önemli bir halk sağlığı problemidir ve mikotik keratit önde gelen sebeple-
rinden biridir. Enfeksiyonun tedavi edilmesi zordur ve görme bozukluğuna ve körlüğe yol açabilir. Bu bütün dünyada gö-
rülebilmektedir ancak tropik ve subtropik bölgelerde yaygındır. Travma önemli kolaylaştırıcı faktördür ve ardından oküler 
ve sistemik yetmezlikler, önce kortikosteroit uygulamaları ve antibiyotikli göz damlalarının uzun süre kullanımı gelir. Bu 
çalışmanın amacı fungal korneal ülserin klinik ve epidemiyolojik özelliklerini ve laboratuvar tanısını dökümante etmektir.
Yöntemler: Göz kliniğine klinik olarak korneal ülser şüphesi ile başvuran hastalar bu çalışmaya dahil edildi. Veriler hika-
yelerinden ve fizik muayene bulgularından toplandı. Korneal temizlik/ayıklama yapıldı. Çıkarılan her parça mikroskopta 
incelendi. Diğer bir parka doğrudan katı besiyerinde kültüre edildi. 
Bulgular: Çalışmaya klinik olarak kornea ülseri olan 40 olgu dahil edildi, bu olguların 14’ü laboratuvarda mikotik keratit 
olarak teşhis edildi. Bu 14 olgunun 12’sinde kültürde mantar üremesi oldu, geri kalan olgularda yalnızca potasyum hid-
roksit (KOH) preparatları pozitif idi. En çok etkilenenler 21-50 yaş arası erkekler idi. Aspergillus türleri ve Fusarium türleri 
en sık izole edilen türler idi. 
Sonuç: Hızlı tanı ve antifungal tedavinin erken başlanması gözün hastalıktan ve körlükten kurtulabilmesi için önemlidir. 
KOH ile direkt mikroskopik metot hızlı, ucuz ve güvenilirdir ve kültür tanı konulmasına ve kesinleştirilmesine yardım eder. 
Anahtar kelimeler: Mikotik keratit, potasyum hidroksit, Aspergillus türleri, Fusarium türleri
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INTRODUCTION 

Fungal keratitis is a major ophthalmic problem.1 It 
has been found to account for 6% to 50% of all the 
cases of ulcerative keratitis.2,3 At least 70 genera of 
fungi have been associated with fungal keratitis.4 Of 
these, Fusarium species and Aspergillus species 
are responsible for 70% cases.5-7

Many microorganisms can cause infectious 
corneal ulcer. Among them are bacteria, fungi, vi-
ruses, protozoa, and chlamydia. Mycotic keratitis is 
an infection caused by fungus that leads to inflam-
mation and ulceration. Ulceration ifs defined as a 
loss of corneal epithelium with underlined stromal 
infiltration and suppuration associated with signs 
of inflammation with or without hypopyon. It is fre-
quently caused by trauma with vegetative material, 
other major risk factors are frequent use of broad 
spectrum antibiotics and steroids and increasing 
use of corneal contact lenses.8 The typical feature 
of fungal infection is slow onset and gradual pro-
gression, where signs are much more than symp-
toms. Satellite lesions around the ulcer are a com-
mon feature of fungal keratitis and hypopyon is usu-
ally seen.

Untreated, infective keratitis may lead to opaci-
fication and perforation of the cornea. Early diagno-
sis and treatment are important in preventing further 
complications such as hypopyon formation, endo-
phthalmitis or loss of vision.9-11 However, due to po-
tential serious complications from mycotic keratitis, 
it is important to know the exact etiology of corneal 
ulcer to institute appropriate therapy in time.

The purpose of this study is rapid diagnosis 
and early treatment. Although culture helps in defi-
nite diagnosis and identification, direct microscopi-
cal detection of fungal structures in corneal scrap-
ping permits rapid presumptive diagnosis.

METHODS 

A prospective study of corneal ulcer was conducted 
from October 2011 to November 2013. Forty clini-
cally suspected cases of corneal scrapping were 
included in the study. A detailed history of present 
illness was undertaken on all patients with special 
references to occupation, trauma, medication to 
eye and surgical intervention, immunosuppression 
and use of cosmetics or therapeutic contact lenses. 

The diagnostic material is harvested by an ex-
perienced ophthalmologists by taking the scrapping 
of cornea using a sterile Kimura spatula under slit-
lamp magnification after instillation of anesthetic 

eye drops. Material obtained from the base and 
edges were examined microscopically using fresh-
ly prepared potassium hydroxide 10% and Gram 
staining.

Corneal material was inoculated on two sets of 
Sabouraud’s dextrose agar with antibiotics but with-
out actidione were inoculated and incubated at 25˚C 
and 37˚C, separately over a period of four weeks. 
The corneal material was also inoculated on two 
blood agar plates in the form of “C” and “S” shaped 
steaks on the plates. Fungal growth in the form of 
streak ensures that the growth is from the inoculum/ 
specimen rather than a laboratory contaminant. All 
inoculated media were incubated aerobically. Cul-
tures were checked every day during the first week 
and twice a week for the next three weeks.

Microbial cultures were considered significant if, 
growth of the same organism was demonstrated on 
more than one solid-phase medium, and/or if there 
was a confluent growth at the site of inoculation on 
one solid medium, and/or if growth of one medium 
was consistent with direct microscopy findings and/
or if the same organism was grown from repeated 
scrapings. Any growth present on the medium was 
identified by standard laboratory techniques via the 
rate of growth, colony morphology and microscopic 
appearance in Lactophenol cotton blue mount and 
slide culture.

RESULTS

A total of 40 patients met the inclusion criteria of this 
study of whom 24(60%) were males and 16(40%) 
were females. Most patients were from rural areas. 
A high incidence of mycotic keratitis was observed 
from April to July. A larger group of patients were 
between the ages of 21 to 50 years. From total of 40 
patients studied, fungal keratitis was identified as 
the principal etiological agent of corneal ulceration 
in 14(35%) patients (10 males and four females). 
12(85.7%) samples grew fungus in culture while two 
corneal scrapings were positive for fungal elements 
only in direct microscopy and culture were nega-
tive. Seven (50%) patients with fungal keratitis were 
farmers, three (21.4%) laborer and four (28.5%) 
were housewives. Corneal trauma was identified as 
the predominant predisposing factor. (Table1)

In culture Aspergillus species (06) and Fusari-
um species (05) were the major isolates. Aspergil-
lus flavus was detected in three patients, Aspergillus 
nigor in two patients, Aspergillus fumigatus in one 
patient, Fusarium solani in 05 patients and Candida 
albicans in 01 patient. (Table 2)
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Table 1. Predisposing factors and Number of positive 
cases of mycotic keratitis.

Predisposing factor
Number of cases

Total number of 
cases studied

Number of Positive 
cases for fungus

History of corneal trauma 05 05

Topical antibiotics/steroids 02 01

Surgery (Cataract) 02 01

Use of herbal medicine 00 00

Use of contact lens 00 00

No significant history 05 05

Table 2. Distribution of various fungal species in patients 
with mycotic keratitis.

Type of Fungus Isolated species Numbers
Hyaline fungi Aspergillus flavus 3

Aspergillus niger 2
Aspergillus fumigatus 1
Fusarium solani 5

Yeast Candida species 1

DISCUSSION

The fungal infection of eye are important amongst 
the clinical conditions responsible for ocular mor-
bidity and blindness. In tropical countries including 
India, keratitis is the most frequently encountered 
fungal infection. 

The incidence of fungal keratitis in this study 
was 35%. Similar reported incidence in other re-
gions of India are 7.3% in North India,12 32% in East 
India,13 38.9% in West India14 and 32%-39.8% in 
South India.15,16

On the other hand study conducted at Universi-
ty Hospital of Taiwan in 2004 reported an incidence 
of fungal keratitis in only 13.5% of 476 eyes with 
microbial corneal ulcer.17 which is quite lower than 
our study. In contrast to our study Mirshahi et al18 
and Javadi et al19 reported 83% cases of fungal cor-
neal ulcer which is much higher than our study. This 
regional variation could be because fungal keratitis 
is expected to be more common in the tropical and 
subtropical region than in the temperate region.

Higher incidence of Mycotic keratitis seen be-
tween ages of 21 to 50 years. Same was reported 
by Bharati et al20 and Ashok kumar Narsani et al.21 
In our study, the majority of mycotic keratitis was 
due to filamentous fungi, namely Aspergillus and 
Fusarium species. Aspergillus species was the 

most common isolate in fungal keratitis reported by 
Chander et al.22 However, Fusarium species was 
found to be the most common cause of fungal kera-
titis from South India by Bharati et al20 and Sriniva-
san et al.15 Male patients are predominant (60%) in 
our study.15,16,23-25 Higher incidence of fungal keratitis 
has also been reported among farmers.23-26

Corneal trauma has always been identified as 
a cause of microbial keratitis.15,20,26-27 Schaefer et 
al have also identified co-existing ocular disease 
as a major predisposing factor.28 The incidence of 
fungal keratitis is higher during the peak of time of 
agriculture activity. A hot, humid, windy climate and 
an agriculture-based occupation of a large popula-
tion make fungal keratitis more frequent in tropical 
zones.16,21 In costal Karnataka (India), Higher inci-
dence is reported in October, June and January29 
and in Hyderabad, higher incidence of fungal kera-
titis is reported during winter (October to January) 
and monsoon (June to September) seasons.16

In conclusion, fungal corneal ulcer is common 
in India due to the tropical climate and a large agri-
culture-based occupation. Key element in the diag-
nosis of mycotic keratitis is the clinical suspicion by 
ophthalmologist. Rapid diagnosis and early institu-
tion of antifungal therapy is necessary to prevent 
ocular morbidity and blindness. Although culture 
helps in definitive diagnosis and identification, direct 
microscopic detection of fungal structures in corneal 
scrapes permit a rapid presumptive diagnosis.
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