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Incidence and microbiological profile of mycotic keratitis in a tertiary
care eye hospital: A retrospective analysis
Hind Alkatan, MD; Sreedharan Athmanathan, MD ⇑; Conchita C. Canites, RMT
Abstract
Purpose: To determine the incidence and microbiological profile of mycotic keratitis seen at a tertiary care eye hospital.
Materials and methods: A retrospective review of microbiology records of patients presenting with suspected microbial keratitis
seen between January 2006 and December 2009 was performed. Patients with positive fungal cultures were further analyzed for
the type of fungus isolated and associated bacterial pathogens.
Results: Microbiology records of 2300 patients with suspected microbial keratitis were reviewed. A microbiological diagnosis of
mycotic keratitis was established in 87 (3.8%) patients over a four year period based on positive fungal cultures. The yearly inci-
dence of mycotic keratitis was 3.2% (2006), 4.9% (2007), 3.3% (2008) and 3.6% (2009). Filamentous fungi were isolated more often
than yeasts. Aspergillus species followed by Fusarium species and Trichophyton species were the commonest filamentous fungi
isolated while Candida albicans was the most frequently encountered yeast. Mixed infections due to fungal and bacterial patho-
gens were seen in 25/87 (28.7%) patients.
Conclusion: Cumulative incidence of mycotic keratitis was 3.8% over a four year period. Aspergillus species and Candida albicans
were the most frequent pathogenic organisms causing mycotic keratitis in this part of the world. Mixed infections were seen in
28.7% of the patients. Knowledge of the ‘‘local’’ etiology within a region may be valuable in the management of mycotic keratitis
in instituting an empirical therapy, especially when facilities for microscopy, cultures and antifungal susceptibility are not readily
available. The baseline information presented will also be helpful in the planning of a corneal ulcer management strategy and
for future studies on mycotic keratitis.
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Introduction

Microbial keratitis is one of the predominant causes of
preventable form of blindness.1 Corneal morbidity caused
by microbial keratitis is a major health problem worldwide.1,2

Several studies from different parts of the world have shown
that this condition can be caused by several groups of bacte-
ria, fungi, viruses and parasites.1–6 Although studies have
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shown that there could be distinct clinical features that can
be ascribed to each one of these agent groups, a clinical
diagnosis can often be difficult due to overlapping features.1

Further, the clinical features of mycotic keratitis caused by
different fungal species itself can be very protean. Specific
treatment requires prompt and accurate identification of
the causative micro-organisms.7 The microbial causes of
keratitis vary considerably between continents and countries
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Table 1. Incidence of Mycotic keratitis over a period of four years.
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and also within countries.2 Thus, it is essential to determine
the local etiology within a given region when planning a cor-
neal ulcer management strategy.

Corneal infection of fungal etiology is very common and
forms a significant proportion of microbial keratitis as shown
by several studies.1–3,8–13 Filamentous fungi are responsible
for a larger proportion of these corneal infections in tropical
climates than in temperate climates.

Individual case reports and a small case series have
presented data on mycotic keratitis in this part of the
world.14–21 However, there seems to be inadequate informa-
tion about the incidence and microbiological profile of a
large series of mycotic keratitis, especially in arid climates.
It has therefore become increasingly important to gather
sufficient data that would project the gravity of the problem
of mycotic keratitis of a particular geographic region, for e.g.:
Saudi Arabia, in terms of incidence and etiology, the docu-
mentation of which would serve as a useful guideline for
practicing ophthalmologists.

This retrospective study aims to describe the incidence
and microbiological profile of mycotic keratitis seen in this
part of the world over a four year period.
Year Total no. of
patients with
microbial
keratitis

Total no. of
patients with
mycotic
keratitis (%)

2006 595 19(3.2)
2007 634 31(4.9)
2008 521 17(3.3)
2009 550 20(3.6)

Total 2300 87(3.8)

Note: figures in parentheses indicate percentage of incidence of mycotic keratitis.

Table 2. Year wise distribution of various fungi isolated from patients with
Mycotic keratitis (n = 87).

Fungal isolates 2006 2007 2008 2009 Total

MOLDS
Acremonium species – – – 1 1
Alternaria species – – – 1 1
Aspergillus flavus 4 10 3 2 19
Aspergillus fumigatus – 2 – – 2
Aspergillus niger – – – 1 1
Aspergillus species 1 1 – – 2
Bipolaris species – – 1 – 1
Dematiaceous fungi 1 1 – – 2
Drechslera species 1 – – – –
Fusarium species 4 5 3 3 15
Trichophyton schoenleinii 2 2 1 1 6
Trichophyton verrucosum – – – 1 1
Trichophyton species – 4 – 3 7
Trichoderma species 1 1 – – 2
Unidentified fungi – – 1 – 1

Total 14 26 9 13 62

YEASTS
Candida albicans 3 1 3 4 11
Candida dubliniensis 1 – – 1 2
Candida glabrata – – 1 – 1
Candida parapsilosis 1 – 2 2 5
Candida pelliculosa – 1 – – 1
Candida rugosa – 1 – – 1
Candida tropicalis – 1 1 – 2
Candida utilis – – 1 – 1
Geotrichum capitatum – 1 – – 1
Rhodotorula species – – 1a – 1

Total 5 5 9 7 26

a Candida albicans was also isolated from this patient.
Materials and methods

The study design was a retrospective analysis of data col-
lected by the microbiology section of the Department of
Pathology and Laboratory Medicine over a four year period
(2006–2009). All patients, from various regions, who have
been seen between January 2006 and December 2009 with
a clinical diagnosis of microbial keratitis and who have been
investigated for the evidence of etiological agents by micro-
biological cultures, were included in this study.

Microbiology procedures

As a part of the standard protocol, all patients were inves-
tigated for bacterial and fungal pathogens. A microbiological
diagnosis of mycotic keratitis was established when fungal
cultures were positive. All patients with purely bacterial kera-
titis (wherein only a bacterial pathogen was isolated) were ex-
cluded while mixed infections due to fungal and bacterial
species were included in the analysis. Microbiological assays
routinely performed for fungal keratitis included direct
smears for fungal elements (Gram, Giemsa, Calcofluor white
and Gomori’s methanamine silver (GMS stains) and fungal
cultures using Saboraud’s Dextrose Agar (SDA). Positive fun-
gal cultures are identified based on colony morphology,
growth characteristics on various media and microscopic
features. Yeasts were identified by employing VITEK 2 auto-
mated microbial identification system (Bio Merieux, France).
Standard microbiological procedures and interpretative
criteria were employed for processing the specimens for
bacterial and fungal cultures as described previously.1

Data entry

Demographics and microbiology results of the patients
entered into the VITEK 2 ‘‘bioLIAISON Data Trac’’ program
were used to analyze the results of microbiological cultures.
The bioLIAISON application is a data management system
that integrates Vitek 2 (Microbiology identification system)
test results and patient demographic information. The
‘‘BioLIAISON Data Trac’’ is a cumulative epidemiology
reporting package that works with the BioLIAISON database.
The program has a data collection form which is filled in by
the technologists and saved. Patient demographics, speci-
men source, clinical diagnosis, bacterial and fungal patho-
gens isolated and comments can all be stored in the
database for further analysis.
Results

Microbiology records of 2300 patients seen over a four
year period (2006–2009) were reviewed. A microbiological
diagnosis of mycotic keratitis was established in 87/2300
patients based on a positive fungal culture. Eighty eight
fungal pathogens were isolated from 87 patients. One
patient among them had a mixed infection due to two fungal
pathogens. The cumulative incidence of mycotic keratitis
over a four year period was 3.8%. The number of patients
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seen over a four year period and the yearly incidence is
shown in Table 1.

The cumulative and yearly distribution of various fungi
which were isolated is shown in Table 2. Eighty eight fungal
pathogens were isolated from 87 patients. One patient had
a mixed infection with Candida albicans and Rhodotorula
species. Filamentous fungi were isolated from 62/87
(71.3%) patients while yeasts were seen in 25/87 (28.7%) pa-
tients with mycotic keratitis. Among the filamentous fungi,
most were hyaline while dematiaceous fungi were isolated
in 4 patients. Aspergillus flavus (n = 19) was the most fre-
quent isolate followed by Fusarium species (n = 15) and
Table 3. Bacterial pathogens isolated from patients with mycotic keratitis
(Mixed infections) (n = 25/87 [28.7%]).

Patient Sl.
No.

Fungi isolated Bacterial pathogens
isolated

1 Acremonium species a. Staphycoccus
epidermidis

2 Trichophyton species a. Staphycoccus
epidermidis

3 Candida dubliniensis a. Staphycoccus
epidermidis

4 Alternaria species a. Staphycoccus
epidermidis,
b. Propionibacterium acnes

5 Candida parapsilosis a. Staphycoccus
epidermidis

6 Aspergillus flavus a. Staphycoccus
epidermidis

7 Aspergillus flavus a. Staphycoccus
epidermidis,
b. Viridans streptococci

8 Aspergillus flavus a. Propionibacterium acnes
9 Trichophyton

schoenleinii
a. Propionibacterium acnes

10 Aspergillus species a. Staphycoccus
epidermidis

11 Fusarium species a. Staphycoccus hominis
12 Fusarium species a. Staphycoccus

epidermidis
13 Trichophyton species a. Propionibacterium acnes
14 Aspergillus fumigatus a. Propionibacterium acnes
15 Aspergillus flavus a. Staphycoccus warneri
16 Candida albicans a. Staphycoccus

epidermidis,
b. Streptococcus mitis/
oralis

17 Candida albicans a. Corynebacterium
urealyticum

18 Fusarium species a. Propionibacterium acnes
19 Trichophyton

verrucosum
a.Pseudomonas stutzeri,
b. Staphylococcus
epidermidis

20 Candida albicans a. Staphycoccus aureus
21 Aspergillus niger a. Streptococcus

pneumoniae
22 Candida parapsilosis a. Streptococcus

pneumonia,
b. Staphycoccus aureus
c. Corynebacterium species,
d. Moraxella catarrhalis

23 Fusarium species a. Klebsiella ozanae,
b. Sphingomonas
paucimobilis

24 Candida tropicalis a. Enterococcus faecalis,
b. Citrobacter freundii

25 Candida parapsilosis a. Streptococcus
pneumoniae
Trichophyton species (n = 14). Among the yeasts, Candida
albicans (n = 11) was the most frequent isolate.

Table 3 shows the bacterial pathogens which were iso-
lated from patients with mycotic keratitis. Mixed infections
due to various bacterial pathogens were seen in 25/87 pa-
tients with culture confirmed mycotic keratitis. Staphylococ-
cus epidermidis and Propionibacterium acnes were the
most frequent bacterial pathogens isolated from patients
with mixed infections.
Discussion

Microbial keratitis is one of the predominant causes of
preventable corneal blindness and is seen worldwide.1–6

Mycotic keratitis forms an important component of this dis-
ease spectrum.1–3,8,21 A rising trend in the incidence of fungal
keratitis has been observed possibly due to the indiscrimi-
nate use of broad spectrum antibiotics, immunosuppressive
drugs and corticosteroids and improved microbiological
techniques. Mycotic keratitis is expected to be seen more
commonly in tropical and sub-tropical regions than in tem-
perate regions.3

Prevalence of mycotic keratitis varies significantly from
region to region. The incidence of mycotic keratitis in this
region was 3.8% as shown in this study (Table 1). It is very
low when compared to several other studies reported
earlier.2,14 The incidence is similar to a study reported from
Hong Kong2 which lies on a latitude (22� 230 1700 N) which is
almost similar to the location of Riyadh (24� 410 4700 N). How-
ever, such low prevalence’s have also been reported from
UK, South Africa, Nepal and northern India2 which all lies in
different latitudes than Riyadh. The individual climatic condi-
tions and urbanization may have a role to play in the preva-
lence of mycotic keratitis.

As shown by other studies, filamentous fungi were more
commonly isolated than yeasts in our study (71.3% versus
28.7%) (Table 2). Aspergillus species (24/87) (27.6%) and
Fusarium species (15/87) (17.2%) were the most frequently
isolated filamentous fungal pathogens from cases of
mycotic keratitis (Table 2) as has been shown by several
studies.1–3,8,14,21,22 Our results correlate with this fact. An ear-
lier study on a small number of patients from this region has
also shown similar findings.15 However, Fusarium species was
more commonly isolated as shown by studies from Florida,
south India, Hong Kong, Nigeria, Paraguay, Tanzania and
Singapore.2 The difference in the isolation rates of these
fungal pathogens can be explained by the differences in
the climate and the natural environment of individual regions.
The higher incidence of mycotic keratitis due to Aspergillus
species in dry climates, such as in this region, may be due
to the fact that spores of Aspergillus species can tolerate
hot, dry weather conditions.15 Aspergillus species are more
ubiquitous and have been found almost everywhere on every
conceivable type of substrate including soil and decaying or-
ganic debris while Fusarium species are common plant
pathogens and are found in soil.2 This may be another reason
that mycotic keratitis due to Aspergillus species are usually
more common than Fusarium species.

An interesting finding of this study was the association of
Trichophyton species with mycotic keratitis (Table 2). Mycotic
keratitis due to Trichophyton species (Figs. 1 and 2) was seen
in 14/87 (16.1%) patients. An earlier study from this region



Figure 1. Diffuse illumination of the right eye with Trichophyton shoen-
leinii keratitis. Note the central thick infiltrate and the hypopyon.

Figure 2. Slit lamp view of the right eye with Trichophyton shoenleinii
keratitis after 2 months of therapy. Note the reduced infiltrate and the
absence of hypopyon.

Figure 3. Diffuse illumination of the right eye with Candida utilis keratitis:
Note the infiltrate along the suture.

Figure 4. Histological appearance of the corneal tissue showing corneal
stromal thinning with extensive inflammatory infiltrate, X 40, Hematoxylin
& Eosin stain.

Figure 5. The appearance of yeast cells with special stain within the
corneal stromal lamellae, X 2000, Gomori’s Methanamine Silver stain.
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has shown that Trichophyton species is a rare cause of myco-
tic keratitis and may be associated with progressive keratoly-
sis and perforation, scleral extension and endophthalmitis.19

Further studies on this pathogen are warranted to delineate
the patient characteristics and the ultimate outcome of
keratitis.

Candida species 24/87 (27.6%) was the most commonly
isolated fungal pathogen among the yeasts causing mycotic
keratitis (Table 2) (Figs. 3–5). Candida albicans was most
common species isolated. Similar observations have been
made by studies from Philadelphia and north India.8,23 Since
Candida albicans is an ubiquitous commensal of mucous
membranes in humans, with no geographic dominance, ker-
atitis due to this organism tends to occur more frequently
in areas where traumatic keratitis is uncommon but where
other predisposing factors are important including systemic
disorders or preexisting ocular abnormalities.22 Keratitis
due to yeast-like and related fungi usually develops in eyes
with preexisting epithelial or stromal ulceration (e.g. previous
herpes simplex keratitis, contact lens induced corneal abra-
sions). Further analyses on these aspects are necessary since
this study aimed to analyze only the mycological profile.

A single fungal agent was isolated as the only pathogen in
62/87 (71.3%) patients while mixed infections due to fungal
and bacterial pathogens were seen in 25/87 patients
(28.7%) (Table 3). One patient had a mixed infection due to
Candida albicans and Rhodotorula species. Several bacterial
species were isolated along with a fungal pathogen (Table 3).
Mixed infections have been reported earlier by two studies
with an incidence of 4% and 13.7% respectively.24,25 Mixed
infections due to a fungal agent and bacterial pathogens
may pose therapeutic challenges. Published data on mixed
infections, as reported in this study, are sparse. Further
analysis to reveal the progression and outcome of keratitis
in such patients would be interesting.
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In summary, medical therapy of mycotic keratitis consists
of nonspecific measures and the use of specific antifungal
agents. The antifungal ultimately selected as primary therapy
necessarily depends on its easy availability and other criteria.
If direct microscopic examination of corneal scrapes or cor-
neal biopsy specimen yields unequivocal results that are con-
sistent with clinical picture, treatment may be initiated:
otherwise therapy may need to be withheld until culture re-
ports become available.22 The treatment largely depends
on the fungal species isolated in order to initiate appropriate
antifungal therapy. The results of this study reveal the various
fungal pathogens causing mycotic keratitis in this region
which would help in better understanding of the infection
and the course of the disease which depends on the etiolog-
ical agent involved.

The results will certainly add to the clinical data, manage-
ment of mycotic keratitis and selection of appropriate anti-
fungal agents, especially in a setting where routine
antifungal testing is not done. This baseline information will
also be helpful in the planning of a corneal ulcer management
strategy and for future studies on mycotic keratitis.

To the best of our knowledge, this is the largest case ser-
ies study which delineates the incidence and describes the
fungal species causing mycotic keratitis, in this region of
the world.
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