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Abstract

Background: Fungal infections are an emerging group of infections particularly affecting immunocompromised
individuals and those with indwelling medical devices. Spectrum of fungal pathogens is wide which include yeasts like
Candida and Cryptococcus and filamentous fungi like Aspergillus and Zygomycetes.

Materials and methods: A retrospective study was conducted over a period of five years in the department of
Microbiology in a tertiary care hospital in North India. Various clinical samples were collected from the patients
presenting with clinically suspected fungal infections. Direct microscopy with potassium hydroxide (KOH) was done to
visualize the presence of fungal elements and Gram staining was done for any suspected yeast infection. Fungal cultures
of all samples were inoculated on Sabourauds dextrose agar (SDA).

Results: A total of 5724 clinical samples with suspected fungal etiology were received in the Microbiology laboratory
during the study period. From a total of 689 isolates which came positive, Candida sp. was the most common isolate
accounting for 520 (75.4 %), followed by Aspergillus species 110 (15.9 %), Mucor species 34 (4.9 %), Cryptococcus
species 9 (1.3 %), Penicillium species 8 (1.2 %), Dermatophytes 4 (0.6 %), Fusarium sp. 3 (0.4%) and Acremonium sp.
1 (0.1%).

Conclusions: Fungal infections share a good amount in the burden of increased morbidity and mortality in the diseased.
Regular surveillance studies are important to determine the prevalence of different fungal infections in various centers.
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1. Introduction

In this century of ever growing medicine and advancing therapeutic technologies in the form of antimicrobial drugs,
surgical procedures, transplantation medicine and invasive monitoring devices, there has been a definite increase in the
survival of the diseased, but this boon has brought along with it the ever rising risk of acquiring fungal infections by the
people at the user end of these therapeutic ventures [1]. Fungal infections are a significant and growing public health
problem today, especially among the severely immunocompromised individuals which include those with HIV
infection, hematologic malignancies, recipients of immunosuppressive therapies and solid-organ or hematopoietic stem
cell transplantation, burns or indwelling medical devices and low-birth-weight infants [1]. Spectrum of these fungal
infections ranges from those caused by Candida, Cryptococcus, and Aspergillus to Zygomycetes. Newer fungal
pathogens like non-albicans Candida, various species of Zygomycetes and Penicillium species are also being
increasingly reported over the last 10 years [2], [3]. Anatomical barriers like skin and mucosa are the first line of
defense against infectious pathogens. These barriers are broken down during surgery, invasive procedure or when
indwelling catheters are used. Moreover, burns, chemotherapy, radiotherapy and graft-versus-host disease can damage
the skin or cause mucosal lesions thereby allowing fungal agents to reach the tissues and blood and produce infection
[2], [3]. With the increasing use of these treatment modalities and thereby the increased risk of associated fungal
infections, it is important for us to have knowledge about the prevalence of different fungal pathogens in our hospital
settings to define our management strategies for proper treatment plan & infection control. The objective of this study
was to assess the changing patterns of different types of fungal infections in our tertiary care hospital.
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2. Material & methods

A retrospective study was done in the Department of Microbiology of Christian Medical College & Hospital, Ludhiana.
A total of 5724 samples of pus, sputum, Broncho alveolar lavage (BAL), bile, periorbital tissues, nasal swab, corneal
scraping, cerebrospinal fluid (CSF), pleural fluid, ascitic fluid and wound swabs received in the lab over a period of five
years from 1st October 2007 to 31st October 2012 were included in the study as shown in Table 1.

The samples were subjected to direct microscopy with 10% potassium hydroxide (KOH) wet mount and Gram stain to
demonstrate yeast like cells, hyphae and pseudohyphae. All samples were cultured on Sabourauds dextrose agar (SDA).
The mycological identification was based on macroscopic and microscopic examination of the culture isolates. The
macroscopic examination of dermatophytes & filamentous growth was characterized by duration of growth, surface
morphology and pigment production on the reverse. The microscopic examination of filamentous fungal growth was
observed with lactophenol cotton blue stain [4]. Oval budding yeast like cells resembling Candida on Gram staining
were speciated by germ tube test, production of chlamydospores on corn meal agar & colour of colonies on CHROM
agar [4]. Spherical & budding yeast forms resembling Cryptococcus species were identified by standard procedures [4].
The results were considered positive when smear results were consistent with culture, or growth of the organism was
demonstrated on two or more occasions with negative smear results, or repeated appearance in smear with negative

culture results.
Table 1: Percentage distribution of specimens received in mycology section

Samples Percentage (%)
Sputum 47
Tissue 10
Pleural and ascitic fluid 0.9
BAL 8
CSF 7
Pus 3.3
Corneal scrapings 4
Laryngeal & throat swab 1.2
Wound swab 1.9
Cava fix tip 0.6
3. Results

The frequency distribution of samples from clinically suspected fungal infections from various clinical departments is
given in Table 1. The most frequent sample received was sputum in around 47% of total samples followed by tissue
biopsy samples (10 %), bronchoalveolar lavage (BAL) (8 %), cerebrospinal fluid (CSF) (7%) and corneal scraping
(4%). The annual frequency of different clinical samples in which fungi was demonstrated by direct microscopy, culture
or both is given in Table 2. A total of 689 (12 %) samples were positive for the presence of fungi. The comparison of
microscopy and culture of various clinical samples is shown in Table 3; both positive 43 (0.8 %), only microscopy
positive 117 (2 %) and only culture positive 537 (9.4%).

From a total of 689 isolates, Candida sp. was the most common isolate accounting for 520 (75.4 %), followed by
Aspergillus species 110 (15.9 %), Mucor species 34 (4.9 %), Cryptococcus species 9 (1.3 %), Penicillium species 8 (1.2
%), Dermatophytes 4 (0.6 %), Fusarium sp. 3 (0.4%) and Acremonium sp. 1 (0.1%) as shown in the fig. The detailed
distribution of the frequency of isolation of the fungi across the study period is given in Table 4.

4. Discussion

In one of the studies, the most common invasive fungal infections were candidiasis (53% of all invasive fungal
infections found) followed by invasive aspergillosis (19%), cryptococcosis (8%), non-Aspergillus molds (8%) and
Zygomycosis (2%) [5]. In another study, Candidiasis accounted for 50% of the total infections followed in order by
Cryptococcus (7%), and finally all other fungal or mold infections combined accounted for 37% of the total. The
findings in our study are almost comparable.

More than 200 species of Candida have been described, but only a few have been implicated in human disease like C.
albicans, C. glabrata, C. parapsilosis, C. tropicalis and C. krusei [6], [7], [8], [9]- The concern about Cryptococcus
species has also dramatically increased as it is one of the most common life threatening fungal infections in HIV
patients. Aspergillosis encompasses a broad spectrum of diseases caused by members of the genus Aspergillus.
Zygomycosis has emerged as an increasingly important infection, particularly among hematopoietic stem cell transplant
recipients and patients with haematological malignancies. In addition to causing disease in these severely
immunocompromised individuals, Zygomycosis can also cause lethal infections in a broader population, including
patients with diabetes mellitus [10], [11], [12]. Although Candida and Aspergillus species remain the most common
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pathogens, the spectrum of invasive mycoses is changing with emergence of other opportunistic fungal pathogens such

as Zygomyecetes and Cryptococcus species [13], [14], [15].

Table 2: Annual frequency of various clinical samples which were suspected for fungal infections

2007% 2008 2009 2010 2011 2012°
Sputum 20 57 85 73 67 37
Endotracheal aspirate 1 16 16 27 35 16
BAL 3 13 5 10 15 6
Wound Swab 2 0 7 2 1 1
Tissue 1 9. 22 13 13 14
Pus 0 3 12 6 5 3
Corneal scraping 0 6 7 7 6 1
Nail 0 1 3 4 11 1
Skin 0 0 0 2 0 0
CSF 0 0 0 0 0 0
Pleural and ascitic fluid 0 0 3 2 0 1
Others® 0 6 2 2 3 5
Legend / Footnote:
a) Includes samples from 1st October, 2007 to 31st December, 2007.
b) Includes samples from 1st January, 2012 to 31st October, 2012.
¢) Others include Chest drain tube, ear swab, Buccal scraping, conjunctival scraping and Nasal secretions.
Table 3: Year wise correlation between direct microscopy and culture in clinical samples
Direct microscopy alone Culture positive Direct microscopy + Culture positive
2007° 5 21 2
2008 10 101 2
2009 28 128 8
2010 23 110 9
2011 31 114 16
2012° 20 63 6
Total (%) 117 (2 %) 537 (9.4 %) 43 (0.8%)
Legend / Footnote:
a) Includes samples from 1st October, 2007 to 31st December, 2007.
b) Includes samples from 1st January, 2012 to 31st October, 2012.
Table 4: Annual frequency of fungal isolates in different clinical samples (2007-2012)
2007° 2008 2009 2010 2011 2012° Total (%)
Candida sp. 24 91 112 101 128 64 520 (75.5%)
Aspergillus sp. 4 16 30 25 20 15 110 (15.9%)
Mucor sp. 0 3 12 7 6 6 34 (4.9%)
Cryptococcus 0 0 2 2 4 1 9 (1.3%)
Penicillium sp. 0 0 5 3 0 0 8 (1.2%)
Dermatophytes 0 1 0 1 2 0 4 (0.6%)
Fusarium sp. 0 1 2 0 0 0 3 (0.4%)
Acremonium 0 0 1 0 0 0 1 (0.1%)

Legend / Footnote:
a) Includes samples from 1st October, 2007 to 31st December, 2007.
b) Includes samples from 1st January, 2012 to 31st October, 2012.
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Fig. 1: Distribution of different species of fungi from different clinical specimens during the study period (2007-2012).

Conclusion

It is apparent that these fungal infections share a good amount in the burden of increased morbidity and mortality in the
diseased and more so when these are still underdiagnosed. Regular surveillance studies to determine prevalence of
different fungal infections in various centers can help in building up a national data base and finding out the true
magnitude of the problem posed by them, thereby helping us to prioritize research, diagnostic and prevention efforts.
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