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Abstract :

Infectious keratitis world wide are a leading cause of ocular morbidity and blindness. A large number of filamentous fungi, Yeasts and 

Zygomycetes have been incriminated as the causative agent of mycotic keratitis. Early diagnosis and treatment is important in 

preventing complications like corneal perforation, scleral spread and endopthalmitis. The present study was conducted to elucidate the 

epidemiological features of mycotic keratitis and study the fungal profile of mycotic keratitis of patients attending our hospital, which is 

situated on the coastal area of Karnataka.

A total of 127 patients with infectious keratitis were investigated between January 2009 to June 2010. Corneal scraping was obtained 

from 127 patients under aseptic precaution. The scraping was subjected to 10% KOH wet mount, Gram's staining and culture.

Of the total 127 patients suspected of having infectious keratitis, 44 (34.65%) were found to be positive for fungal aetiology. Of these, 

40(90.90%) cases were positive on direct microscopy for fungal elements and 26(59.09%) cases showed growth on culture after 

incubation for 2-8 days. In 14 (31.81%) cases, the culture was found to be sterile despite positive direct microscopic findings, but the 

results were consistent with clinical findings. Positive culture was obtained in 4(09.09%) cases where direct microscopy was found to be 

negative. The commonest fungi isolated were Aspergillus species (61.5%) 

Mycotic keratitis continues to be an important cause of ocular morbidity, predominantly among rural population. Prompt diagnosis and 

early institution of antifungal therapy may limit the ocular morbidity and the sequelae of infectious keratitis. As the manifestation of 

mycotic keratitis is often confusing, a high degree of suspicion with sound knowledge of predisposing factors and microbiological 

confirmation is very essential to initiate appropriate therapy.
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Introduction :

Infectious keratitis world wide are a leading cause of ocular 
1morbidity and blindness . The incidence of mycotic 

keratitis is much higher in tropical and sub tropical region 
2than in countries having temperate climate . A large 

number of filamentous fungi, Yeasts and Zygomycetes have 

been incriminated as the causative agent of mycotic 
3keratitis . However, the etiological and epidemiological 

pattern of infectious keratitis varies significantly from place 

to place based on climatic, geographical and socio-
4economic condition . The risk factors for fungal keratitis 

can be grouped into 2 categories -1) factors that disrupt the 

corneal epithelium, ex; trauma by vegetative matter and 2) 

factors that impair the immunologic response to trauma 
5  like steroid and antibiotic abuse .

In a developing country like India, with a large agrarian 

population, accidental corneal trauma with vegetative 

matter is very common.  Confounding to the problem is the 

quite varied and often overlapping clinical features of 
6fungal keratitis .  

Early diagnosis and treatment is important in preventing 

complications like corneal perforation, scleral spread and 
7endopthalmitis . Basing the diagnosis on clinical findings 

alone can lead to erroneous treatment. Therefore, gold 

standard in diagnosis remains direct examination and 
8culture of corneal scraping .

The present study was conducted to elucidate the 

epidemiological features of mycotic keratitis and study the 

fungal profile of mycotic keratitis of patients attending our 
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hospital, which is situated on the coastal area of Karnataka.

Materials and methods : 

The study was conducted in the Departments of 

Ophthalmology and Microbiology, K.S. Hegde Medical 

College & Hospital, Mangalore. A total of 127 patients with 

infectious keratitis were investigated between January 

2009 to June 2010. Infectious keratitis was defined as 

stromal infiltration and/or suppuration, associated 

symptoms & signs of inflammation with or without 

hypopyon or loss of corneal epithelium. Patients with 

microbiological evidence of keratitis due to bacteria, virus 

and Acanthamoeba species were excluded from this 
9study . 

In all these patients, a detailed ocular examination was 

carried out and corneal scraping from the leading edge and 

base of the ulcer was taken under all aseptic precaution by 

an experienced ophthalmologist.  The samples were sent 

to Department of Microbiology immediately. Direct 

microscopic examination of the corneal scraping was 

performed with 10% potassium hydroxide (KOH) wet 
9mount and Gram's staining .

At the same time scrapings were also inoculated directly on 

Non nutrient agar (NNA) with overlay of Escherichia coli, 

Chocolate agar and Sabourauds dextrose agar (SDA) 

without cycloheximide, in rows of C-shaped streaks.  

Chocolate agar and NNA were incubated aerobically at 

37ºC. They were examined daily and discarded after 7 days 

if no growth was seen. SDA was incubated at 25ºC and 37ºC 

for 4 weeks. The media was checked for any fungal growth 
stdaily during the 1  week and twice a week for the 

subsequent 3 weeks. Any growth obtained was identified 
10by standard fungal identification techniques .  If no growth 

was observed after 4 weeks of incubation, the media were 
9labelled sterile and discarded . The culture was considered 

positive if at least one of the following criteria was fulfilled-

1. The growth of the same organism demonstrated on one 

or more solid and/or if there was confluent growth at 

the site of inoculation on at least one medium.

2. The growth on one  medium was consistent  with direct 

microscopy

3. The same organism was grown at repeated corneal 

scrapping.

4. The growth was consistent with clinical findings.

Results : 

Of the total 127 patients suspected of having infectious 

keratitis, 44 (34.65%) were found to be positive for fungal 

aetiology. Of these, 40(90.90%) cases were positive on 

direct microscopy for fungal elements and 26(59.09%) 

cases showed growth on culture after incubation for 2-8 

days. In 14 (31.81%) cases, the culture was found to be 

sterile despite positive direct microscopic findings, but the 

results were consistent with clinical findings. Positive 

culture was obtained in 4(09.09%) cases where direct 

microscopy was found to be negative. (Table1). There were 

a total of 26 isolates, which included Aspergillus species 

16(61.5%), Fusarium species 3(11.53%) Penicillium species 

3(11.53%), Candida species 2(07.69%) and one isolate 

(03.86%) each of Mucor species and Paecilomyces species. 

(Table-2)

Comparison of 10% KOH mount and Gram stain showed 

sensitivities of 90.91% and 75% respectively.  All the 

patients suspected to have infectious keratitis were aged 

between 20-61years. The most frequently affected age 

group was 41-50 years with 41 (32.28%) cases followed by 

31-40 years with 38(29.92%) cases. Men, 92(72.44%) 

cases, were more frequently affected than women, 

35(27.55%) cases. 

Most of the patients, 104(81.88%), were from a rural 

background and majority of them, 96/104(92.3%) cases, 

were involved in farming. Corneal trauma by vegetative 

matter, 24/44(54.54%) cases, such as paddy, wood 

splinters, thorns, was the most common predisposing 

factor.  Corneal trauma, other than by vegetative matter, 

was documented in 4/44(9.09%) cases. The other risk 

factors elicited were long term use of topical steroid and/or 

antibiotics, 8/44(18.18%) cases and chronic disease like 

diabetes mellitus, 2/44(4.54%)cases.  
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Discussion :

Mycotic keratitis is much more frequent in developing 
11countries, such as India, than in developed countries . 

Various Indian literatures reported a prevalence of 7-40% 
2in different parts of India . In the present study, the 

incidence was found to be 34.65%. This is very much in 

accordance with a study reported from the similar 
2, 12geographical area as well as from other parts of India . 

Comparison of 10% KOH mount and Gram stain showed 

sensitivities of 90.91% and 75% respectively.  This 

correlates well with a similar study, which reported 

sensitivities of 99.23% and 88.75% for 10% KOH mount and 
13Grams stained smear respectively .

In the present study 14(31.81%) samples remained sterile 

on culture though it was positive for fungal elements on 

direct microscopic examination. These were considered as 

positive because direct microscopic findings corroborated 

with the clinical findings of the patient.  The reason for 

culture to remain sterile could be that the patients were 

already on topical antifungal agents before the corneal 

samples were taken. In our study, we could document 8 

such cases who gave valid history of use of topical steroid 

use. Another reason could be that the sample was so 

scanty that only KOH wet mount preparation could be done 

and inadequate material was left for establishing cultures 

or the infiltration was deep stromal. The predominant 

fungus implicated in mycotic keratitis was Aspergillus 

species.  This is in consonance with earlier reports. 

Aspergillus fumigatus is the commonest fungal agent 

reported from world wide, though Fusarium species and 
10.14, 15, 16Candida albicans also been reported frequently . In 

the present study Aspergillus fumigatus was the most 

common agent isolated followed by Aspergillus flavus, 

Aspergillus niger and Aspergillus glaucus.

Dematiaceous fungi, such as Bipolaris and Curvularia also 

have been reported as another common agent to cause 
15, 17, 18keratitis . But in the present study no dematiaceous 

fungal agents were incriminated in keratitis. The present 

study also showed a wide spectrum of fungal aetiology of 

corneal ulcer.

The infectious keratitis is common in the 25-50yrs age 

group, which is the most susceptible group. Also it is found 
2be more common in men (73.44%) than in women . In the 

present study the age of the patients ranged from 20 to 61 

years and majority (74.01%) of the cases were aged 

between 21-50years.  However, the most susceptible age 

group was 41-50years (32.28%) followed by 31-40 years 

(29.92%) and men were more commonly affected than 

women. This could be due to maximal outdoor activity of 

men, who have greater exposure to fungal agents.

Analysis of risk factors revealed corneal trauma with 

vegetative matter (54.54%) as the commonest risk factor 

for mycotic keratitis, followed by use of topical 

antibacterial and/or steroid eye drops (18.18%), and 

underlying chronic disease like diabetes mellitus. Easy 

availability of these topical agents and illiteracy often lead 

to prolonged use of these drugs, often beyond the 

prescribed period.

Seasonal variations and environmental factor such as 

humidity, rainfall, wind and harvesting of crops also 

influence incidence of mycotic keratitis. In our study, more 

number of cases (44.88%) was reported in the months 

following rains, i: c September to December. Majority of 

the patients hailed from a rural background and most of 

them were involved in agriculture and animal husbandry.    

Conclusion :

Mycotic keratitis continues to be an important cause of 

ocular morbidity, predominantly among rural population. 

Prompt diagnosis and early institution of antifungal 

therapy may limit the ocular morbidity and the sequelae of 

infectious keratitis. As the manifestation of mycotic 

keratitis is often confusing, a high degree of suspicion with 

sound knowledge of predisposing factors and 

microbiological confirmation is very essential to initiate 

appropriate therapy.
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Table 1: Co-rrelation between microscopy and culture findings.

Investigation Outcome Number  Fungal growth in culture

Positive Negative

KOH wet mount Positive 40 22 18

Negative 04 04 00

Total 44 26 18

Gram's stain Positive 30 18 12

Negative 14 08 06

Total 44 26 18

Table 2: Fungal isolates obtained on culture (n=26)

Isolate No. %

I. Aspergillus species 16 61.5%

a) A.fumigatus 8

b) A.flavus 4

c) A.niger 2

d) A.glaucus 1

e) A.terreus 1

II. Fusarium species 3 11.53%

III. Penicillium species 3 11.53%

IV. Candida albicans 2 7.69%

V. Mucor 1 3.86%

VI. Paecilomyces 1 3.86%

Table 3: Age and sex incidence of Mycotic keratitis (n=44)

Age in years Male Female Total 

21-30 4 1 5

31-40 9 3 12

41-50 16 2 18

51-60 3 3 6

Above 60 2 1 3

Total 34 10 44 

0Figure 1: Infectious keratitis involving 360  of limbus with 
impending perforation

Figure 2: Fungal keratitis due to Candida albicans in pre existing 
corneal scar.

Figure 3: Aspergillus keratitis with tissue adhesive and bandage 
contact lens in place.

Figure 4: Fungal keratitis with classical feathery edges and 
satellite lesion.
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