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Abstract 

Introduction: Candidiasis is the commonest fungal infection affecting mucosa, skin, nails, 

and internal organs in the human host. Resistance to antifungal drugs is a growing problem, 

thus it important to study the burden of fungal infections and best therapeutic options 

available to treat them in a geographical location.  
Objectives:  The purpose of this study was to determine the prevalence of infections caused 

by Candida species and its antifungal susceptibility profile in a tertiary care teaching hospital 

of rural Gujarat, India.  

Materials and Methods: This is an observational retrospective study. Data was collected for 

a period of five years (from January 2016 to December 2020) using Laboratory Information 

System (LIS) of Central Diagnostic laboratory of a tertiary care teaching hospital in rural 

Gujarat. The antifungal tested were Amphotericin B, Clo-trimazole, Fluconazole, 

Flucytosine, Voriconazole, Caspeofungin and Micafungin with isolated fungal species in our 

study.  

Results: A total of 53,195 culture samples were received during the study period with culture 

positivity rate of 37.27% (n=19,829) including bacterial and fungal isolates. Out of 19,829 

isolates, 544 (2.74%) belonged to Candida species. Majority of candida isolates i.e., 70.8% 

were from critical care units. The most common species isolated was Candida tropicalis 

(44.30%) followed by Candida albicans (36.02%), Candida glabrata (8.08%) and Candida 

parapsilosis (4.59 %). The drug susceptibility of Candida tropicalis to Amphotericin B, 

Fluconazole, Flucytosine, Voriconazole, Caspeofungin and Micafungin were 96.4%, 91%, 

95.4%,95.3%, 97.4% and 98.2% respectively. Percentage susceptibility of Candida albicans, 

ranged from 85.7% to 99.4% for various antifungal agents. The susceptibility rates for 

Candida glabrata ranged from 34.7% to 100% for all antifungal agents tested. The 

susceptibility rates for Candida parapsilosis were 42.8% to 100% for various antifungal 

agents tested. Conclusion: Majority of the infections were found in ICUs. Candida tropicalis 
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was the most frequent isolate in our study and was highly susceptible to Micafungin i.e., 

98.2%. Maximum resistance was found in Candida glabrata with Caspeofungin drug i.e., 

30%. 

 

Introduction 

Fungal infections are recognized as a major cause of human infections in 

immunocompromised and those hospitalized with severe underlying illness.
1
 Candidiasis is 

the commonest fungal disease affecting mucosa, skin, nails, and internal organs in the human 

host  with a wide clinical spectrum and responsible for various clinical manifestations 

ranging from localized mucocutaneous, cutaneous involvement to life threatening deep 

infections like candidemia.
2
 Numerous factors increase risk of fungal infections through 

immunosuppression such as extreme of age, pregnancy, steroids, organ transplantation, 

malignancy, HIV infection, broad spectrum antibiotics, diabetes mellitus etc. Candida 

species are responsible for causing infections in immunocompetent hosts as well.
 
 An 

increasing variety of Candida spp with resistance to antifungal drugs has also been 

documented in recent past.  Candida species such as C. tropicalis, C. krusei, C. glabrata, and 

C. parapsilosis are found to be less susceptible to azole group of antifungal agents and create 

therapeutic challenge.
3
Keeping in mind the increasing burden of infections caused by 

Candida species, and its associated morbidity and mortality in severely ill patients 

particularly in ICU settings, present study was conducted with the primary objective to find 

the prevalence  and antifungal  susceptibility of Candida species  in a tertiary care teaching 

hospital of rural Gujarat, India. 

 

Materials and Methods:  

This retrospective observational study was conducted at Shree Krishna Hospital, Karamsad, 

which is a tertiary care teaching hospital of Gujarat. The study included five years data from 

January 2016 to December 2020. The study was duly approved by Institutional Ethics 

Committee (IEC). A database of all cultures (bacterial or fungal) received during the study 

period was created by using Laboratory Information System of Central Diagnostic 

Laboratory at Shree Krishna Hospital, Karamsad. Details of fungal isolates and patient 

infected with them was collected with variables such as age, gender, site of infection e.g., 

respiratory tract, bloodstream, urinary tract, etc., and health care settings from where fungus 

was isolated (e.g., intensive care units, trauma and emergency, wards of the patient). The 

isolates that were obtained in duplicate from the samples collected from the same site of 

infection were considered as a single isolate and were excluded from the study. Candida 

species and its antifungal susceptibility was studied further.   

 

The identification and antifungal susceptibility of the Candida species were performed using 

automated system VITEK
®

2 Compact (bioMerieux, France) in Microbiology laboratory. The 

antifungal agents tested included Amphotericin B, Clo-trimazole, Fluconazole, Flucytosine, 

Voriconazole, Caspeofungin and Micafungin. Data was entered in Microsoft Excel and 

prevalence was calculated. Descriptive statistics was used to analyze data.  

 

Results:   

A total of 53,195 culture samples were received during the study with culture positivity of 

37.27% (n=19,829) including bacterial and fungal isolates. Out of 19,829 isolates, 544 

(2.74%) belonged to Candida species. Among the infected patient, 316 (58.0 %) were males 

and 228 (41.9%) were females. [Table/Fig-1] describes common clinical specimen from 

which Candida species were isolated. Out of 544 maximum 315 (57.9%) Candida species 
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were isolated from urine specimen followed by 95 (17.4%) from blood specimen. Majority of 

Candida spp. i.e. 385 (70.7%) were from critical care units, followed by 159 (29.2%) from 

wards. Length of hospital stay of infected patients ranged from one day to 260 days with an 

average stay of 20 days. [Table/Fig-2] shows trend of prevalence of infections caused by 

Candida species isolated from 2016 to 2020, which was 3.28%, 2.61%, 2.39%, 2.25% and 

3.57% in the years 2016, 2017, 2018, 2019 and 2020 respectively. Candida tropicalis was the 

most common Candida species followed by Candida albicans. [Table/Fig-3] Antifungal 

susceptibility of Candida tropicalis to Amphotericin B, Fluconazole, Flucytosine, & 

Voriconazole was 96.4%, 91.6%, 95.4%, and 95.3 respectively [Table/Fig-4] 

 

Specimen  Number of Isolates (%)  

Urine 315 (57.9%) 

Blood 95 (17.4%) 

Skin and Soft tissue  48 (8.8%) 

Sputum 36 (6.6%) 

Tracheal Secretion 29 (5.3%) 

Bronchoalveolar lavage (BAL) 06 (1.1%) 

Others  15 (2.7%) 

[Table-1]: Clinical Specimen wise distribution of Candida species isolates. 

‘Others’ include CVP tip, Pleural fluid, Stool, Peritoneal fluid, Oral scrapping  
 

 

 

 
 

 
 

Candida species  Number of Isolates (%) 

Candida tropicalis 241 (44.3%) 

Candida albicans 196 (36%) 

Candida glabrata 44 (8%) 

Candida parapsilosis 25 (4.5%) 

Candida krusei 05 (0.9%) 
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Candida guilliermondii 04 (0.7%) 

Candida famata 16 (2.9%) 

Candida lusitaniae 06 (1.1%) 

Candida kyfer 04 (0.7%) 

Candida haemulonii 02 (0.3%) 

Candida utilis  01 (0.1%) 

Total  544 

[Table-3]: Distribution of Candida species isolates. 

 

 

 

     
 

Discussion:  

A total of 53,195 culture samples were received during the study period with culture 

positivity of 37.27% (19, 829) which includes the bacterial and fungal isolates. Out of 19, 

829 isolates, 544 (2.74%) belonged to Candida species. 

In our study, majority of Candida species were isolated from males i.e., 316 (58.0 %) similar 

to findings by R. Shukla from Telangana KIMS who found 67% male infected with candida 

in their study.
5
 

 

We found that majority of Candida species infections were reported from critical care units 

i.e., 385 (70.7%), followed by 159 (29.2%) from wards. This was contrary to findings by 

Zhang from SouthWest China, who reported majority of Candida species from surgical 

wards (98, 42.4%) followed by medical wards (103,40.3%) and ICUs (42, 17.3%).
4
 

Out of 544 Candida species, majority were isolated from urine specimen i.e., 315 (57.9%) 

followed by blood with 95 (17.4%) isolates similar to findings by Deorukhkar SC who 

reported 34.6% isolates from urine.
3
 

 

Similar to finding in other study, Candida tropicalis was most common candida species 

isolates in our hospital followed by Candida albicans.
6,7 

In contrast, in studies conducted by Western countries; Candida glabrata and Candida 

parapsilosis formed the predominant species .
5,8,9,10

 

 

In our study, susceptibility rates of Candida tropicalis to Amphotericin B, Fluconazole, 

Flucytosine, Voriconazole, were 96.4%, 91.6%, 95.4%, and 95.3% respectively. These rates 

are higher than 89.1%, 65.2%, 89.1%,89.1% and 82.6% reported for Candida tropicalis to 
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Amphotericin B, Fluconazole, Caspeofungin, Micafungin, Voriconazole, by R. Shukla from 

Telangana KIMS .
5 

 

Increasing Antifungal Drug Resistance in Candida species is a major threat in treating these 

infections. Resistance to Fluconazole is a great concern as it is the most common azole used 

for the treatment of disseminated candida infection. Fluconazole is available in both 

intravenous and oral formulations with high bioavailability and is more cost-effective than 

other antifungal agents.  Although Amphotericin B is effective against most strains of 

Candida spp., it is not the first-line treatment for candidemia due to the nephron toxicity 

associated with it.
5,7   

In our study Fluconazole is highly resistance in Candida parapsilosis 

(33.3%) followed by Candida tropicalis (7.2%) and Candida albicans (2.5%). Caspeofungin 

shows higher resistance in Candida glabrata (30%) similar to findings by Bhattacharjee P, 

who found that Candida spp other than C. albicans are more resistant to antifungal agents 

.
7,11

 

 

Conclusions:  

Prevalence of Candida infections from January 2016 to December 2020 ranged from 2.25% 

to 3.57% and no specific trend was observed. Majority of isolates were from urine and 

infections were found in ICUs .Candida tropicalis was the most frequent isolate in our study 

with high susceptible to Micafungin i.e., 98.2%.  
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