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ABSTRACT 

Introduction- The term mycology is derived from the Greek word ‘mykes’, a direct counterpart of the Latin word 

‘fungus’, which is in turn thought to be a modification of the Greek word ‘sponges’, from which our word “sponge” 

is derived. In last 30 years there has been a significant increase in the incidence of fungal infections in humans.Such 

infections may either be superficial, affecting the skin, hair, nails and mucosal membranes, or systemic, involving 

major body organs. A number of factors have been implicated in this increased occurrence of fungal disease, such as 

immunosuppressive therapies, invasive surgical procedures and use of broad-spectrum antibiotics are significant. 

Aim - To detect the prevalence of Candida infection and their resistance pattern among patients. Objectives -  To 

detect clinical pattern of Candida infection by isolating the Candida on Sabouraud's Dextrose Agar (SDA).To isolate 

the Candida, identify them upto species level. Material& Method- This prospective cross-sectional study was 

conducted in the Mycology Laboratory, Department of Microbiology.Prior informed consent and demographic 

details of the study subjects were collected before processing each sample for fungal profiling. Patients who 

withdrew consent at any stage of the study were excluded. This study was performed with routine samples from 

different inpatient departments received in the Bacteriology laboratory for bacterial culture and sensitivity. A prior 

consent was taken from each patient.Result- This study was carried in the Department of Microbiology. A total of 

2658 specimens were tested, out of which, 111 non-repetitive specimens received from various wards, and intensive 

care units were included in this study, with the prevalence of 4.17%. Male patients were 57 (51.35%) and female 

patients were 54 (48.64%) Overall, 111 isolates of Candida species were recovered, including C. albicans and non-

albicans Candida species. Among the recovered isolates, the NAC were higher in number with 62 isolates (55.8%) 

than C. albicans. The highest proportion of isolates (species-wise) was that of C. albicans with 49 isolates (44.1%). 

C. tropicalis held the with 25 isolates (22.5%), followed by 16 isolates (14.4%) and 14 isolates (12.6%) of C. 

glabrata and C. krusei, respectively, Conclusion- The Candida species are opportunistic pathogenic organisms, but 

they may also cause superficial and systemic infections in the presence of predisposing factors. The presence of a 

central venous catheter, use of broad spectrum antibiotics, prolonged stay in intensive care units, mechanical 

ventilation, parenteral nutrition, dialysis, immunodeficiency, and diabetes mellitus compose the predisposing factors 

for candidiasis. Infections caused by Candida species are significantly increasing today.  Keyword- prevalence, 

candida, Resistant profile, 
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INTRODUCTION 

The term mycology is derived from the Greek 

word ‘mykes’, a direct counterpart of the 

Latin word ‘fungus’, which is in turn thought 

to be a modification of the Greek word 

‘sponges’, from which our word “sponge” is 

derived.[1] 

In last 30 years there has been a significant 

increase in the incidence of fungal infections 

in humans.[2] Such infections may either be 

superficial, affecting the skin, hair, nails and 

mucosal membranes, or systemic, involving 

major body organs.[3] A number of factors 

have been implicated in this increased 

occurrence of fungal disease, such as 

immunosuppressive therapies, invasive 

surgical procedures and use of broad-

spectrum antibiotics are significant. [4]   

The history of candidiasis is very old as the 

disease was described in ancient times and 

gradually its etiological agents, diagnostic 

procedures and therapeutic modalities came 

into existence. The first known description of 

candidal infections as oral thrush in patients 

with underlying diseases may be found in 

Hippocrates’ ‘Epidemics’ from the fourth 

century BC. Rosen von Rosenstein and 

Underwood identified candidal infections in 

pediatric patients and made the first 

description of thrush in modern medicine. 

There are two popular terms, candidosis and 

candidiasis, which are frequently used and 

both are correct, however, candidosis is often 

preferred in some of the European countries 

like United Kingdom, France and Italy as well 

as Canada giving disease name on the basis of 

pattern followed in other fungal diseases by 

putting ‘osis’ as suffix. 

Candida albicans is the pathogen identifed in 

most patients with candidiasis, but other 

possible pathogens also include non-albicans 

Candida species (NACS) as Candida 

glabrata, Candida parapsilosis, Candida 

krusei, Candida tropicalis, Candida 

dubliniensis, Candida lusitaniae, and 

Candida auris.[5] 

MATERIAL AND METHOD 

This prospective cross-sectional study was 

conducted in the Mycology Laboratory, 

Department of Microbiology. 

Prior informed consent and demographic 

details of the study subjects were collected 

before processing each sample for fungal 

profiling. Patients who withdrew consent at 

any stage of the study were excluded. 

Specimens 

This study was performed with routine 

samples from different inpatient departments 

received in the Bacteriology laboratory for 

bacterial culture and sensitivity. A prior 

consent was taken from each patient. 

Isolation 
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The preliminary diagnoses of specimens were 

performed by wet mount, Gram stain, culture 

on Sabouraud dextrose agar (SDA) and urea 

hydrolysis test. [6] 

Identification 

Any visible growth seen on SDA slope was 

processed for identifcation of the species. 

From an isolated colony, macroscopic 

examination, Gram staining, germ tube test. 

The yeasty, pasty and creamy colony that 

showed Gram positive budding yeast cells 

with pseudohyphae on microscopic 

examination and negative urea hydrolysis test 

were further processed for Candida speciation 

on CHROM agar.[7] 

Germ Tube Production Test (GTT) 

(Reynolds Braude Phenomenon) 

This method is used for presumptive 

identification of C. dubliniensis and C. 

albicans. Long tube-like projections arising 

directly from the mother cells and no 

constriction at the point of origin is identified 

as germ tube. [8] 

Cornmeal Agar (CMA) with Tween 80 

(Dalmau plate culture) 

Growth of Candida on CMA reveals distinct 

morphology regarding chlamydospores, 

blastospores and hyphae development. CMA 

containing 1% Tween 80 was prepared as per 

manufacturer’s (HiMedia) instructions. Each 

Candida spp. was inoculated on cornmeal 

agar as three parallel streaks approximately 3 

mm apart, covered with sterile coverslip and 

incubated in wet chamber for 48-72 hours at 

25°C. [9] 

 

Growth on CHROM agar 

CHROM agar is differential medium which 

has been used for simultaneous isolation and 

identification of different Candida spp. 

Identification of Candida spp. was done on 

the basis of colour formation and colony 

morphology.[10] 

Sugar Fermentation Test[46] 

• Liquid fermentation media was prepared 

containing the six filter sterilized sugars 

Glucose, Sucrose, Lactose, Maltose, 

Galactose and Trehalose. 

• Inoculum was prepared from growth of 

Candida isolates from sugar free medium 

and inoculated with 0.1ml in each sugar 

tube tested. 

• Tubes were incubated for 7 days at 25°C 

and observed daily. [11] 

Sugar Assimilation Test (Auxanographic 

technique) 

Disc Impregnation Pour plate method was 

used to perform the Sugar assimilation test. 

The steps are as follows: 

• Candida culture suspension was 

prepared in 2 ml of sterile yeast 

nitrogen base (YNB) (HiMedia), and 
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added to the cooled (45°C) 18 ml 

molten YNB agar. 

• After proper mixing, the entire content 

was poured into sterile petri plate and 

allowed to set at room temperature. [11] 

 

RESULTS  

A total of 2658 specimens were tested, out of 

which, 111 non-repetitive specimens received 

from various wards, and intensive care units 

were included in this study, with the 

prevalence of 4.17%. 

Gender Wise Distribution  

 Male patients were 57 (51.35%) and female 

patients were 54 (48.64%) as demonstrated in 

Table 1 and Pie Chart 1. The male-female 

ratio was 1.05: 1. 

Table 1: Gender-based distribution of 

patients 

Gender N % 

Male 57 51.35 

Female 54 48.64 

   

Pie Chart 1: Gender-based distribution of 

patients 

Age group wise distribution 

The patients aged between 3 years and 85 

years with the mean age of 45.79 years. They 

were divided into several age groups as 

demonstrated in Bar Chart-2.  

 

Bar Chart 2: Frequency polygon of age-

wise distribution of patients 

Specimen source distribution 

The patients were distributed throughout the 

hospital facilities and units, and have thus 
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been divided into 10 sections. Majority of the 

isolates of Candida were recovered from 

Medicine intensive care (MICU), Respiratory 

Medicine Ward (RMW) and Out Patient 

Department (OPD), contributing to 39 isolates 

(39.13%), 22 isolates (19.81%) and 19 

isolates (17.11%) respectively. It was 

followed by Male Medicine Ward (MMW), 

Paediatric Ward, Female Medicine Ward 

contributing 13 (11.71%), 7 (6.30%), 6 

(5.40%) respectively. Distribution of 

specimen source can be seen in Table 3 

Table 5.3: Patient distribution with respect 

to wards 

WARDS N % 

COVID WARD 1 1 

EMERGENCY 

DEPARTMENT (EMG) 
1 1 

EAR NOSE & THROAT 

(ENT) 
2 2 

FEMALE MEDICINE 

WARD (FMW) 
6 5 

MEDICINE ICU (MICU) 39 35 

MALE MEDICINE WARD 

(MMW) 
13 12 

OUT PATIENT 

DEPARTMENT (OPD) 
19 17 

PAEDIATRIC WARD 7 6 

PAEDIATRIC ICU 1 1 

RMW (RESPIRATORY 

MEDICINE WARD) 
22 20 

Total 111 100 

 

Sample wise distribution 

Out of the total 111 isolates, 79 isolates 

(71.1%) were recovered from urine, followed 

by 24 isolates (21.6%) from sputum and 3 

isolates from Broncho alveolar lavage fluid 

(BAL Fluid) (2.7%), respectively. Though 

smaller in number, but isolates of Candida 

species were recovered from other body 

specimens too, including 1isolate from 

Ascitic fluid, 1 from Pleural fluid, 1 isolate 

from Blood, 1 isolate from CSF and 1 isolate 

from pus. Distribution of isolates according to 

specimen has been demonstrated in Bar 

Chart - 4 
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Bar Chart.4: Sample wise distribution 

 

Candida species distribution 

Overall, 111 isolates of Candida species were 

recovered, including C. albicans and non-

albicans Candida species. Among the 

recovered isolates, the NAC were higher in 

number with 62 isolates (55.8%) than C. 

albicans. The highest proportion of isolates 

(species-wise) was that of C. albicans with 49 

isolates (44.1%). C. tropicalis held the with 

25 isolates (22.5%), followed by 16 isolates 

(14.4%) and 14 isolates (12.6%) of C. 

glabrata and C. krusei, respectively, as 

demonstrated in Pie Chart 5 along with the 

other recovered isolates. 

 

Pie Chart 5: Distribution of recovered 

Candida isolates 

 

DISCUSSION  

Candida species are the most common cause 

of invasive fungal infections in humans, 

producing infections that range from non–

life-threatening mucocutaneous disorders to 

invasive disease that can involve any 

organ.[90] Candida species are among the most 

common causes of nosocomial bloodstream 

infections and of invasive infections in 

intensive care units (ICUs). Timely antifungal 

therapy and source control are crucial 

determinants of survival in patients with 

invasive candidiasis.[12] 

Infections of the mucous membranes are 

associated with defects in cellular immunity 

such as the depletion of CD4-positive T-

helper cells in patients with HIV infection, 

after haematopoietic stem cell transplantation, 

in patients treated with steroids and 

antineoplastic agents (e.g. fludarabine), in 

graft versus-host disease (GvHD) or after 

radiation therapy. Other predisposing factors 

include diabetes mellitus, therapy with 

antibacterial agents or local factors such as the 

use of a dental prosthesis.[13] 

In line with the increasing incidence of 

invasive fungal infections and the growing 

number of available antifungal agents, and 

due to increase in number of antifungal 

resistant strains, there is a need for accurate, 

reproducible and clinically relevant 

susceptibility testing of fungal isolates to 

enable physicians to make informed decisions 

regarding treatment. The Clinical and 
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Laboratory Standards Institute (CLSI) and the 

European Committee on Antimicrobial 

Susceptibility Testing (EUCAST) have both 

developed standard susceptibility testing 

methods for Candida species based on broth 

microdilution.[16] 

A prospective study was carried out with one 

hundred eleven (111) clinical specimens, with 

suspected fungal infections from January 

2022 January 2024 including 6 months of data 

analysis, North India, a tertiary care hospital. 

In the present study, Candida prevalence was 

realized to be 4.17%. A recent study 

conducted by Jayant S et al., (2021) stated 

the prevalence of 0.86%[14]. While the study 

conducted by Sanguinetti M et al., (2015) 

prevalence was 0.69%[15]. In another study 

conducted by Al Halteet S, et al., (2020) 

prevalence of Candida was 15.6%.[16] 

In the present study, it was found that Candida 

infections occurred in both sexes and at all 

ages with a male predominance (51.35%). In 

a study conducted by Yang Z et al., (2022) 

have reported male predominance of 

61.65%.[17] High male predominance in the 

present study highlights the fact that males are 

exposed to a higher risk of acquiring Candida 

infections as compared to females because of 

their jobs and habits make them more 

migratory, involved in outdoor activities, and 

labour work as well. The adult age group is 

the working productive age group of a nation. 

Due to active reproductive age, females are 

also prone to acquire an infection. As India is 

a tropical country, high temperature augments 

Candida infection. 

We found the mean age of 45.79 years 

in the present study, while in the study by 

Vaezi A et al., (2017), the mean age was 

higher 46.8 years, this is in concordance with 

our study.[18]  

In the present study, the highest frequency of 

Candida isolation was observed in the age 

group of 61-70 years with 20% isolation. In a 

study conducted by Da Costa VG et al., 

(2014) frequency of isolates of in the age 

group of 61 to 70 years is 25.8%.[19] 

In the present study, the highest number of 

samples received were urinary samples 

(71%), followed by sputum samples (22%) 

and bronchoalveolar lavage fluid (3%).In a 

study conducted by Pote ST et al., (2020) 

highest number of Candida isolates were 

found in urine (43.75%), followed by sputum 

samples (18.75%).[10] 

 In the Present study, maximum number of 

isolates belong to Candida albicans (44.1%), 

followed by Candida tropicalis (22.5%) and 

Candida glabrata (14.4%) and Candida 

krusei (12.6%) respectively. In a similar 

study, done by Verma R et al., (2021) 

Candida albicans was the major species 

accounting for 37.95% of total isolates 

followed by Candida tropicalis (29.40%), 
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Candida glabrata (11.68%) and Candida 

parapsilosis (8.36%).[11] 

 CONCLUSION  

The Candida species are opportunistic 

pathogenic organisms, but they may also 

cause superficial and systemic infections in 

the presence of predisposing factors. The 

presence of a central venous catheter, use of 

broad spectrum antibiotics, prolonged stay in 

intensive care units, mechanical ventilation, 

parenteral nutrition, dialysis, 

immunodeficiency, and diabetes mellitus 

compose the predisposing factors for 

candidiasis. Infections caused by Candida 

species are significantly increasing today. 

Candida albicans (C.albicans) is the most 

common species, but the burden of non 

albicans Candida species is increasing. 

Our study was conducted on 111 candida 

isolates mainly from rural population. Study 

was carried out in a span from January 2022 

January 2024 including 6 months of data 

analysis. 

In our study the prevalence of Candida was 

4.17%. Male patients were 57 (51.35%) and 

female patients were 54 (48.64%). 

Maximum no of patients were in the age 

group of 61-70yrs, minimum were in 1-10yrs 

of age group. Mean age group of study 

subjects was 45.79 years. 

Majority of the isolates of Candida were 

recovered from Medicine intensive care 

(MICU), Respiratory Medicine Ward (RMW) 

and Out Patient Department (OPD), 

contributing to 39 isolates (39.13%), 22 

isolates (19.81%) and 19 isolates (17.11%) 

respectively. 

Out of the total 111 isolates, 79 isolates 

(71.1%) were recovered from urine, followed 

by 24 isolates (21.6%) from sputum and 3 

isolates from Broncho alveolar lavage fluid 

(BAL Fluid) (2.7%), respectively. Single 

Candida isolate was recovered from each of 

the other body fluid specimens too (Ascitic 

fluid, Pleural fluid, Blood, CSF and pus). 

Among the recovered isolates, highest 

proportion of isolates (species-wise) was that 

of C. albicans with 49 isolates (44.1%). C. 

tropicalis held the with 25 isolates (22.5%), 

followed by 16 isolates (14.4%) and 14 

isolates (12.6%) of C. glabrata and C. krusei, 

respectively 
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