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Abstract
Aim: To study the prevalence of Mixed infection in 
Microsporidial keratitis infection from a rural tertiary care 
hospital.

Method: Corneal scraping samples from October 2018 to 
October 2019 had come to Microbiology central laboratory 
at Narayana nethralaya hospital,Bommasandra Bangalore. 
94 samples were collected using a surgical scalpel blade no. 
15 and it was subjected to microscopic Gram stain 
examination, 10%Pottasium hydroxide (KOH), calcoflour 
mount and culture techniques. 16 samples showed 
microsporidia in KOH and Calcoflour mount, 3 samples 
showed bacteria in Gram stain along with microsporidia out 
of which, 1 Gram negative bacilli and 2 Gram positive cocci. 
Gram positive cocci showed growth on blood and chocolate 
agar after 48 hours of incubation at 37ºC, Gram negative 
bacilli did not showed any growth. Gram positive cocci was 
identified as Staphylococcus epidermidis by catalase and 
coagulase biochemical tests.

Results: Out of 94 samples, 16 samples showed 
microsporidia in KOH and Calcoflour mount, 3 samples 
showed bacteria in Gram stain along with microsporidia out 
of which, 1 Gram negative bacilli and 2 Gram positive cocci. 
Gram positive cocci showed growth on blood and chocolate 
agar after 48 hours of incubation at 37ºC, Gram negative 
bacilli did not showed any growth. Gram positive cocci was 
identified as Staphylococcus epidermidis by catalase and 
coagulase biochemical tests.

Conclusion: Out of 16 microsporidial cases three samples 
were mixed with Gram positive and Gram negative bacteria, 
Gram negative mixed infection was seen in above 50 years 
age group and Gram positive mixed infection was seen in 
30-45 years age group.
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Introduction:
Microsporidia constitute a group of obligate intracellular

organisms encompassing several genera. These small, oval,
eukaryotic intracellular spore-forming protozoan parasites are
widely distributed in vertebrates and invertebrates.

Microsporidial keratitis was first reported in 1973 and was
initially thought to be associated with immunocompromised
hosts. Awareness of microsporidial keratitis has increased in
recent years and a few cases have been reported, especially in
tropical and semitropical countries[1].

Routine diagnosis of microsporidia in clinical laboratories has
relied mostly on special staining and microscopic techniques.
Although it has been reported that the microscopic evaluation
of corneal scrapings using different stains for the diagnosis of
microsporidial keratitis is sensitive, these often require expertise
and the inability to differentiate related species in a specimen
may require newer methods to be introduced for the
identification of microsporidia causing keratitis. Accurate
identification of microsporidia is vital for making a quick
diagnosis[2]. The transmission may involve person to person as
well as waterborne or food contamination, especially in
developing countries with poor sanitation [3].

Materials and methods:
Corneal scrapings samples of the 94 patient were collected

using a surgical scalpel blade no. 15 and it was subjected to
microscopic Gram stain examination, 10%Pottasium hydroxide
(KOH) mount, Avistain Calcoflour white stain, Modified acid fast
stain (1% sulphuric acid as the decoloriser ) and culture
techniques. 16 samples showed oval shaped bright apple green
fluorescence microsporidia spores measuring 0.9-1.5µm to
1.2-2µm in KOH-Calcoflour mount when observed with
fluorescent microscope 40 x objective. 3 samples showed
bacteria in Gram stain along with Gram positive oval, bilateral
shaped microsporidia under oil immersion 100x objecctive. out
of which, 1 Gram negative bacilli and 2 Gram positive cocci.
Gram positive cocci showed growth on blood and chocolate agar
after 48 hours of incubation at 37ºC, Gram negative bacilli did
not showed any growth. Gram positive cocci was as
Staphylococcus epidermidis by catalase and coagulase
biochemical tests. Modified acid fast stain (1% sulphuric acid as
the decoloriser), shows acid fast oval microsporidial spores.

Results
On microscopic examination, 16 samples on KOH and

Calcoflour white mount reveals microsporidia(17.2%)(Fig:b). Out
of which three samples showed microsporidia along with Gram
positive cocci (12.5%) and Gram negative bacilli (6.25%)(Fig:a)
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(Table:1, Fig.1), which indicates an mixed infection of
microsporidial keratitis. Seven cases of microsporidia in 20-30
age group and six cases in 30-45 age group are seen (Table:2,
Fig:2). Two cases of Gram positive cocci mixed infection is seen
in 30-45 age group and one case of Gram negative bacilli is seen
in above 50 age group (Table:3, Fig.3). Clinical findings reveals
Microsporidial keratoconjunctivitis which includes follicular /
papillary conjunctivitis with multifocal, coarse corneal
epitheliopathy and Confocal microscopy shows multiple rosette-
like clusters / plaque of hyper reflective epithelial cells, with
hyper reflective small oval intracellular (intra epithelial / intra
keratocyte) bodies (Fig:c and d)

Table1: Percentage of Micrsporidia and mixed infection.

Percentage of isolates (%)

Microsporidia 17.02

Microsporidia along with Gram
positive cocci

12.5

Microsporidia along with Gram
negative bacilli

6.25

Figure1: Percentage of isolates obtained.

Table2: Age and gender wise distribution of Microsporidia.

Sex Age group 20-30 Age group 30-45

Male 5 4

Female 2 2

Figure2: Age and gender wise distribution of microsporidia.

Table3: Age and gender wise distribution of Mixed infection.

Male 1 1

Female 1 0

Figure3: Age and gender wise distribution of mixed infection.

Figure4: Gram stain showing Gram positive oval,bilateral
microsporidia and Gram negative bacilli.

Figure5: oval shaped bright apple green fluorescence
microsporidia spores measuring 0.9-1.5µm to 1.2-2µm in KOH-
Calcoflour mount
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Figure6: Microsporidial keratoconjunctivitis which includes
follicular/papillary conjunctivitis with multifocal, coarse corneal
epitheliopathy.

Figure7: Confocal microscopy: Multiple rosette-like clusters/
plaque of hyper reflective epithelial cells, with hyper reflective
small oval intracellular (intra epithelial / intra keratocyte) bodies.

Discussion
Microsporidia are now well recognised as opportunistic

infectious pathogens in patients with AIDS. Diffuse superficial
keratopathy and conjunctivitis are the usual clinical
presentations of ocular microsporidiosis in these AIDS patients.
But the clinical presentation of ocular microsporidiosis is
different in immunocompetent patients[4]. Microsporidial
infections in the immunocompetent patient may result in self-
cure after mild symptoms appear. Confirmation of microsporidial
conjunctivitis or keratitis can be made from the examination of
conjunctival or corneal swab, scraping, or biopsy
specimens[5].In our retrospective study of microsporidial
keratitis infection, we found 16 samples on KOH and Calcoflour
white mount reveals microsporidia (17.2%). Out of which three
samples showed microsporidia along with Gram positive cocci
(12.5%) and Gram negative bacilli (6.25%), which indicates an
mixed infection of microsporidial keratitis. Modified acid fast
stain (1% sulphuric acid as the decoloriser) shows acid fast oval
microsporidial spores. Clinical findings shows microsporidial
keratoconjunctivitis which includes follicular/papillary
conjunctivitis with multifocal, coarse corneal epitheliopathy,
Confocal microscopy examination reveals multiple rosette-like
clusters / plaque of hyper reflective epithelial cells, with hyper

reflective small oval intracellular (intra epithelial / intra
keratocyte) bodies. Seven cases of microsporidia in 20-30 age
group and six cases in 30-45 age group are seen. Two cases of
Gram positive cocci mixed infection is seen in 30-45 age group
and one case of Gram negative bacilli is seen in above 50 age
group.

The spore is the infectious stage of the microsporidian life
cycle stage and the only stage that can survive outside the host
cell. The shape of the microsporidian spore is usually pyriform or
oval, and the spores vary in size from approximately 1 to 12μm,
although some needle-like spores can be as long as 20μm[6].
Microsporidial spores were confirmed by smear examination
and they do not grow in conventional culture media. The lower
rate of positive culture also might be due to culture of corneal
scraping in all cases irrespective of prior medication and size[7].
Both Gram-positive and Gram-negative bacterial infections may
coexist (mixed infections) and are, common due to excess
amounts of gut-derived LPS released into the bloodstream in
several clinical conditions that alter the mucosal permeability of
the intestines or due to sepsis-associated intestinal
hypoperfusion[8]. Maintenance of established microsporidia
cultures is relatively simple. The cultures should be examined
microscopically before replenishing the medium or subculturing
them. In well established cultures, the medium may often look
cloudy and appear contaminated. Microscopic examination,
preferably with the use of an inverted microscope equipped
with differential interference contrast or phase optics[9].
Microsporidial keratitis is a rare condition with poor medical
response and no treatment guidelines. Almost all reported cases
of microsporidial stromal keratitis failed medical therapy and
required penetrating keratoplasty.

Conclusion
From our retrospective study we would like to conclude that

microsporidial keratitis is a rare condition in which there is a
mixed infection of Gram positive and Gram negative bacteria in
30 to above 50 years of age group in which males were more
affected than females.
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