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Abstract:  Background In the past few years, there has been an increase in infections caused by fungii which may be due to 

increased size of the population which is at risk, which includes transplant recipients, cancer patients, those who are on 

immunosuppressives, those who undergo prolonged hospitalization etc. Moreover, which were previously considered as 

non-pathogenic have been increasingly implicated. Hence, this study was taken up to study the profile of mycological 

infections. 

Methods: A total of 2060 clinical specimens were studied. Case history of patients was recorded. All samples were studied 

by direct microscopy and culture as per standard microbiological procedures. 

Results:  In the study, growth was observed in 620 specimens (30.09%). Maximum number 272 (43.87%) of isolates were 

obtained feom BAL specimens followed by sputum 189(30.48%).Candida albicans was isolated from 225(36.29%) cases, 

while Candida non albicans were 165 (26.61%) . Aspergillus fumigatus was the most common species 97(15.64%). Among 

dermatophytes, T. rubrum was the commonest etiological agent  followed by T. mentagrophytes .  

Conclusion: Culture and identification of mycotic infections is essential for suitable antifungal treatment.The role of 

diagnostic mycology laboratory is important in the identification of these infections which help in management of fungal 

infections.  
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Introduction  

Fungal infections are worldwide in distribution of which superficial infections are the most common human infections.[1] 

Invasive fungal infections are a significant health problem in immunocompromised patients. The incidence of opportunistic fungal 

infections have been increased in immunodeficient individuals and hospitalized patients.[2] Early initiation of antifungal therapy is 

critical in deducing the high mortality rate in these patients. Rapid diagnosis of systemic fungal infections remains limited and 

culture detection of fungal isolates is often delayed due to slow or absent growth of fungal isolates from clinical samples. [3] 

A correct diagnosis is important to initiate appropriate treatment and essential for epidemiological purposes. In the 

background of immunosuppression, detection of these agents becomes mandatory for the effective management of mycoses to 

prevent further invasions.[4] 

Use of broad spectrum antibiotics in last few decades for controlling bacterial infections has led to immunosuppression 

and introduction of fungal infections.Hence, it is important to know the spectrum of fungal infections with improved diagnostic 

methods and proper routine laboratory practices. So, this study was carried out to find out the spectrum of fungal pathogens at our 

tertiary care hospital. 

Material and methods 

  The prospective study was conducted in the Department of Microbiology of a tertiary care hospital for a period of 1 year 

(January 2017 to June 2018). Various clinical specimens like BAL, sputum, Skin/hair/nail, Urine, Pus/ Swab, Blood, Corneal 

scrapping received at Mycology laboratory were included in study. We have confirmed fungal etiology in all samples by repeated 

isolation except in samples like BAL and Corneal scraping A total of 2060 clinical specimens were studied. Case history of patients 

was recorded. All samples were studied by direct microscopy and culture as per standard microbiological procedures as 

follows:[5,6,7] 

Samples were received from patients of all age groups presenting with clinically suspected fungal infections. Samples were 

analysed by direct microscopy [KOH and Gram stain] and culture. Direct microscopic examination was done to visualize the 

presence of fungal elements or any budding yeast cells was done using wet mount preparation and 40% KOH for nail clipping and 

10% KOH for rest other samples (corneal scraping, skin scraping, hair, pus etc). Gram staining was done to look for gram positive 

yeast cells. Culture of all samples were done by inoculating in duplicate on Sabouraud’s dextrose agar (SDA) with antibiotics 

(chloramphenicol and cycloheximide) and without antibiotics. Culture tubes were incubated at 25oC and 37oC and examined for six 

weeks for the growth of any fungus. Identification of fungi was done by macroscopic examination of fungal growth. Lactophenol 

cotton blue mount was made to observe characteristics such as conidium types and hyphae. The yeast isolates were identified by 

gram stain and germ tube test. Chrome agar and cornmeal agar were used for identification of Candida species. 
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Figure 1 Distribution of total specimens 

 
 

Results  

Table 1. Age and gender wise distribution of the samples 

Age range Male Female Total  

<15 38 19 57 

15-30 44 10 54 

31-45 66 25 91 

46-60 123 107 230 

>60 100 88 188 

Total  392 228 620 

Table 2. Spectrum of isolates among various samples 

Organism BAL sputum Skin/hair/nail Urine Pus/ 

Swab 

Blood Corneal 

scrapping 

Tissue 

biopsy 

Flui

ds 

Tota

l(%) 

Yeasts   

C. albicans 112 27 37 28 10 10   1   225 

C.tropicalis 31 13 3     5       52 

C. glabrata 12 27 1             40 

C. parapsilosis 15 23               38 

C.krusei 12 19       4       35 

Moulds  

A. fumigatus 53 24 9   4   3   2 96 

A. flavus 22 15 5   3   3 1   49 

A. niger 5 22 6             33 

A. nidulans 6 10 1         1   17 

30%

70%

growth

no growth
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A.versicolor 3                 3 

Dermatophytes  

Trichophyton 

rubrum  

    7             7 

Trichophyton 

mentagrophtye 

    2             2 

Zygomycetes  

Rhizopus species   5     2   1     8 

Mucor species         3         3 

Others  

Fusarium species   2         4     6 

Penicillium 

species 

1                 1 

Curvularia species               2     2 

Exophiala 

wernickii 

              1   1 

Cladosporium 

species 

  2               2 

Total 272 189 71 28 22 19 13 4 2 620 

Discussion  

Fungal infections has been increasing since the past two decades. Fungal infections are often insidious and their 

diagnosis is often delayed due to coexisting illnesses. The emergence of these infections has created a challenge in their diagnosis 

and management.[3] So, this study was carried out to find out the spectrum of fungal pathogens at our tertiary care hospital. 

A total of 2060 clinical specimens were received during the study period of one and a half year. Out of these, fungal 

growth was observed in 620 specimens (30.09%). (Figure 1) Narayan et al[8] found 690 fungal isolates in their study. 

In the present study, maximum number of isolates (37.09%) were observed in age group of 46-60 years followed by age 

group of > 60 years 188(30.32%). The reason might be due to the more outdoor activities, and greater physical exertion in this 

group and comparatively low immunity in this age group. In the study of Narayan et al [8], majority of the patients belonged to 

the adult, of age group of 21-50 years. Male preponderance was also seen in the present study with male to female ratio of 1.71.  

Narayan et al [8] found predominance of males over females [M:F=1.56]. Other Indian studies that showed male preponderance 

were done by Nawal et al. [9], Surendran et al.[10] who also had similar observation. (Table 1) 
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 From BAL, maximum number 272(43.87%) of isolates were obtained followed by sputum 189(30.48%). In the study by 

Narayan et al, Majority of the samples received were sputum samples 409 (58.09%). Most of the patients showed underlying lung 

conditions and were immunocompromised patients and this might be the reason from maximum positivity from BAL specimen.  

Hence, proper history and clinical correlation are important tools that guide towards proper diagnosis. (Table 2) 

     Candidal infections have steadily increased. Candidia spp. has been reported as the fourth leading cause and most 

common among fungal pathogens in critical care settings. [11] In the present study, Candida albicans was isolated from 

225(36.29%) cases, while Candida non albicans were 165 (26.61%) i.e C.tropicalis (8.38%), C. glabrata (6.45%), C. parapsilosis 

(6.12%) and C.krusei (5.64%) was isolated from 40(39.22%) cases. This also correlates with the study of Nageshwari et al who 

also isolated majority of Candida albicans  (51.4%) and non albicans Candida was isolated from 68(20.23%) cases. [11] Maximum 

Candida isolates were obtained from BAL specimen followed by skin and urine specimens .Nageshwari et al [11] obtained 

maximum isolates from sputum whereas Naryan et al [8] obtained maximum Candida isolates from skin specimens.  

Among the Aspergillus species, A. fumigatus was the most common species 97(15.64%). Narayan et al [8] found A. 

fumigatus  from 20 (7.87%) cases These were more commonly obtained from BAL specimens followed by sputum specimens. 

These patients were reported to have chronic lung diseases.  

In the present study, 13 corneal scrapings were found to be culture positive. These were also positive in direct microscopy. 

In the present study, Fusarium species was the most common isolates with four isolates of Fusarium species . While processing 

corneal scrapings, the importance of direct microscopy as a useful diagnostic tool needs to be highlighted. Narayan et al [8] found 

A. fumigatus species to be the commonest isolate in keratomycosis cases.  

Dermatophytoses are superficial infections of keratinised tissue, the skin, hair and nails, caused by dermatophytes. The 

prevalence of dermatophytosis is determined by environmental conditions, personal hygiene and individuals‟ susceptibility. The 

variation in clinical presentation is related to the species of the fungus, size of the inoculum, the involved sites, and the immune 

status of the host. [12]  Among dermatophytes, T. rubrum was the commonest etiological agent (7 cases) followed by T. 

mentagrophytes ( 2 cases) . Trichophyton rubrum was isolated from 7 samples   and T mentagrophtye was isolated from 2 samples. 

This finding is comparable with the study of Anup Kainthola & Puneet Gaur et al who observed T. rubrum  from 9 cases and 

Trichophyton mentagrophtye  from 3 cases out of total 20 cases.[13] 

In the present study, one isolate of Penicillium species was isolated from BAL specimen.  

Other fungi isolated in the study were Rhizopus species, Curvularia species , Exophiala wernickii, Cladosporium species. All these 

were isolated from patients having underlying lung conditions, 

This study depicts various isolates obtained from the various specimens to know the spectrum of fungal infections. This 

would help clinicians to know the pattern of fungal infections and can help in management of the cases.  

Conclusion  

   Fungal infections are increasing globally making early diagnosis necessary. An understanding of fungal infections in each 

set-up will help greatly in improving diagnostic and therapeutic approaches. Resistance to antifungal agents is alarming. So culture 

and identification of fungal infections to the genus and species level is essential for commencement of suitable antifungal therapy. 

The clinician-microbiologist collaboration will help in improving patient care. 
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a)Gram stain showing hyphae b) slide culture on SDA showing Mucor c) slide culture on SDA showing T.mentagrphyte d) slide 

culture on SDA showing A.flavus e) slide culture on SDA showing Curvularia f) Cornmeal agar showing chlamydospore of Candida 

albicans 
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