
*Correspondence: stephens4950@gmail.com; +91-9894383368

(Received: February 10, 2020; accepted: February 29, 2020)

Citation: I. Gubert Joseph, Selvaraj Stephen, N. Shivananda and Thiruvenkada Krishnan, Microscopic identification of an etiological 
agents on Mycotic Keratitis in Corneal ulcer patients at tertiary care eye hospital, Pondicherry, J. Pure Appl. Microbiol., 2020; 
14(1):591-594. https://doi.org/10.22207/JPAM.14.1.61

© The Author(s) 2020. Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License which 
permits unrestricted use, sharing, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons license, and indicate if changes were made. 

Joseph et al., J. Pure Appl. Microbiol., 14(1), 591-594 | March 2020
Article 6082 | https://doi.org/10.22207/JPAM.14.1.61

Print ISSN: 0973-7510; E-ISSN: 2581-690X

RESEARCH ARTICLE OPEN ACCESS

  www.microbiologyjournal.org591Journal of Pure and Applied Microbiology

Microscopic Identification of Etiological Agents of 
Mycotic Keratitis in Corneal Ulcer Patients at Tertiary 
Care Eye Hospital, Pondicherry
I. Gubert Joseph1, Selvaraj Stephen2*, N. Shivananda1 and 
Thiruvenkada Krishnan1

1Aravind Eye Hospital and Post Graduate Institute, Pondicherry, India. 2Department of Microbiology, Mahatma 
Gandhi Medical College & Research Institute, Sri Balaji Vidyapeeth (Deemed - to - be - University), Pondicherry, 
India.

Abstract
Fungal keratitis is one of the causes of severe ocular morbidity and blindness. The prevalence of 
fungal keratitis has been increased from 7–63%. Culture is mandatory for an Ophthalmologist to guide 
treatment. The main objective of this study is to identify the etiological agents of Mycotic keratitis in 
corneal ulcer patients based on the microscopy. A prospective study was conducted with a total of 
200 corneal scrapings were collected during the period of January to Setember 2015. Direct smear 
examination was followed by culture on blood agar and Sabraoud Dextrose agar and incubated at 37°C 
for 48 hours (BA) and 25°C for seven days (SDA) 48 hrs . The cultures are stored in sterile distilled water. 
Fungus was isolated from 79 (39.5%) corneal ulcer patients. Out of which 32 (40.5%) were positive 
with 10% KOH. In the present study, 85% fungal ulcers were diagnosed in female patients and 15% 
in male. Among 79 fungus, Aspergillus species, Fusarium species, Curvularia species and unidentified 
dematiaceous fungi were isolated from corneal ulcers. The bacterial agents were identified in 10 
patients (5.0%) by direct gram stain as well as culture. Females are the most prevalent for corneal 
ulcers. Diagnosis of fungal keratitis patients occurs mostly with Fusarium. It suggests that the most 
of our corneal ulcer patients are infected with the Fusarium. Another risk factor is contact lens for 
microbial keratitis at the adult age group in Pondicherry. Majority of the fungal keratitis infections 
have responded to voriconazole for medical management.
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INTRODUCTION
 In developing countries, fungal keratitis 
is one of the causes of severe ocular morbidity 
and blindness. It’s most likely related to the 
immunosuppressive conditions which occurred 
because of previous surgeries, along with the 
continuous usage of steroid eye drops, and the 
soft contact lenses1-4. In India, the prevalence 
of fungal keratitis of 7–63% was recorded4 The 
patient presenting with clinical features of 
bacterial corneal ulcer will often have rapid onset 
of pain, conjunctival infection and photophobia 
and sometimes a vision loss will occurs2-5. On 
examination of ulcers by Slit Lamp it appears as 
clear defined infiltrates with inflammation and 
edema5-10. Culture by an ophthalmologist is often 
necessary to guide treatment11-12. Laboratory 
evaluation is necessary to establish the diagnosis 
and to guide the antibiotic therapy8. Epidemiology 
of fungal corneal ulcers is in relation to age, sex, 
mode of injury, clinical presentation, etiology 
and the response to treatment with topical and 
systemic anti-fungal medications13. The main 
objective of this study is to identify the etiological 
agents of Mycotic keratitis in corneal ulcer patients 
based on the microscopy. 

MATERIALS AND METHODS
 A prospective study was conducted 
at Department of Cornea and Microbiology, 
Aravind Eye Hospital and Post Graduate Institute, 
Puducherry. The patients with clinical presentation 
of corneal ulcers and their demographic details 
such as sex, age, occupation and place of work 
were included in this study. A total of 200 corneal 

scrapings were collected during the period of 
January to July 2015. This research project was 
approved by the Institutional Human Ethics 
Committee (IHEC) IRB201400149. The patient was 
examined with the help of Slit Lamp microscope 
and the scrapings were prepared with sterile 
distilled water. Direct smear examination from 
corneal ulcers, show fungal elements. Scrapped 
material was inoculated into Blood agar was 
incubated at 37°C for 48 hrs. Sabraoud’s Dextrose 
Agar (SDA) were inoculated and incubated at 
25°C for one week. The micro organisms were 
identified and fungal stock cultures were stored in 
sterile distilled water. Culture showed same fungal 
growth on many inoculation sites. By performing 
Slide culture technique, the morphology of the 
fungi was observed by microscopically using Lacto-
phenol cotton blue mount. Subcultures are made 
and stocked in sterile distilled water.

RESULTS
 About 200 patients who had clinical 
presentation of corneal ulcers were included in 
this study. Infection is more in females than the 
male from the age of 40-60 years. Fungus was 
isolated from 79 (39.5%) corneal ulcer patients. 
Out of which 32 (40.5%) were positive with 10% 
KOH by direct smear examination and this was 
confirmed by Slide culture technique. In the 
present study, 85% fungal ulcers were diagnosed 
in female patients than the male. Among 79 fungus 
were isolated from the scrapings which includes, 
Aspergillus species – 29 (36.7%), Fusarium species 
– 43 (54.4%) (Fig. – 1), Curvularia species – 3 (3.7%) 
(Fig. – 2) and unidentified dematiaceous fungi – 4 

Fig. 1. Phenotypic and Microscopic identification of Curvularia species by Lacto-Phenol Cotton blue
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(5.0%). The bacterial agents were identified in 
10 patients (5.0%) by direct gram stain as well as 
culture. 

DISCUSSION
 Corneal ulcer is more prevalent in males, 
most predominantly the farmers4,14. But in the 
present study females are the most prevalent for 
corneal ulcers. The common predisposing factor is 
Ocular trauma with vegetative matter15. In corneal 
ulcer, the most commonly retrieved organisms are 
Fusarium species when compared to the other 
fungal agents2, 16. In the present study, the isolation 
of fungi from fungal keratitis patients was mostly 
Fusarium species followed by Aspergillus and 
Curvularia species. Recently studies from tertiary 
care ophthalmic center revealed that Fusarium 
species had more number of cases in 2011 
followed by 2015 and 2016 particularly from North 
India16. In case of dematiaceous fungi they were 
isolated significantly higher in the year of 2001 
and 200316. Though in this study, the unidentified 
dematiaceous fungi were isolated and these 
isolates have been limited and sent to the regional 
centers for identification and characterization. 
Most of the untreated microbial keratitis may 
result in endophthalmitis and similarly loss of 
the vision17. The highest percentage of fungal 
isolations was observed in September and low 
number of cases was observed in June16. In 
the present study, most of the isolations were 
observed in the month of July to September by 
comparing with the literature to our findings. 

CONCLUSION
 Present study suggests that the most of 

our corneal ulcer patients are infected with the 
Fusarium species followed by Aspergillus species. 
Another risk factor is contact lens for emergence 
of microbial keratitis at the adult age group in 
Pondicherry. Majority of the fungal keratitis 
infections have responded to voriconazole for 
medical management which recently was found 
that it was inferior to natamycin in the Mycotic 
Ulcer Treatment Trail. 
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