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ABSTRACT 
Objectives: The study aimed to understand the Antifungal susceptibility patterns of the Candida species isolated from clinical 
specimens 
Methods: The organisms were isolated from various clinical specimens using standard microbiological techniques. Candida 
species were identified using the YST card of VITEK-2 compact system and antifungal susceptibility was tested using the YS-08 
cards of VITEK-2 system. 
Results: A total of 70 Candida species were identified with Candida albicans being the most predominant species followed by 
Candida tropicalis and Candida parapsilosis. Resistance to fluconazole and voriconazole were observed in all isolates of Candida 
tropicalis as well as in few isolates of Candida albicans. All isolates were susceptible to Amphotericin B, Micafungin and 
Flucytosine. All isolates of Candida glabrata tested Intermediate for Caspofungin. 
Conclusion: The study concludes that with the rising prevalence of non-albicans Candida, proper identification and antifungal 
susceptibility testing is essential in order to ensure targeted antifungal therapy for the patients. Intrinsic resistance to Azoles, as 
seen in Candida krusei makes Fluconazole unsuitable to use as a therapeutic option in such cases. Even among many isolates of 
Candida albicans, resistance to Fluconazole and Voriconazole has been observed, warranting the need for antifungal testing before 
starting treatment. 
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INTRODUCTION 
Fungal infections are known to affect millions of lives 
globally.[1] The epidemiology of fungal disease shows a 
gross variation across the different geographical regions, 
based on several factors such as socioeconomic attributes, 
at-risk individuals (immunocompromised patients) and 
fungal endemicity, all of which leads to significant impacts 
on health.[2] Candidiasis is the most common fungal disease 
found in humans which affects the mucosa, skin, nails, and 
internal organs. This infection is caused by a group of yeast-
like fungi belonging to the genus Candida. It has a wide 
spectrum of clinical presentation, mostly seen among as a 
secondary infection in immunocompromised patients.[3] 
Several species of Candida are known to cause invasive 
disease of which C. albicans is the most important fungal 
infection associated with healthcare setting.  
Therapeutic failure with anti fungal drug is due to resistance 
of Candida spp. Prolonged use of azole drugs like 
fluconazole can cause pathogenic yeasts to develop 
resistance which is the commonest azole used in prophylaxis 
and treatment of Candida infections. However, several 
Candida sp. over the years have developed resistance to 

azoles, emerging as a major public health problem. Azole 
resistance in C. albicans was severe problem during the 
1990s, since 90% of AIDS patients suffered with oral 
candidiasis, and hence received long-term azole therapy 
which eventually led to the development of resistance. [4] 

Increased expression of membrane transporters has been 
found to correlate with azole resistance.Mutation along over 
expression of genes involved in ergosterol pathway can 
result in drug resistance. The commonly mutated genes are 
ERG11/CYP51, ERG3 and ERG6 which prevent the 
formation of toxic sterols. Polyene resistance has also been 
linked to changes in ERG3 and ERG6.Disruption of ERG3 
and ERG6 leads to decrease in ergosterol levels, and thus 
resistance to amphotericin B among C. albicans and C. 
glabrata. [5] 
Recent studies have found that predominant species C. 
albicans has been replaced by non albicans Candida due to 
the use of antifungal agents. Emphasis on the testing 
antifungal susceptibility prior to its administration has been 
recommended. Hence the need to isolate and detect the 
different Candida species causing infections in humans and 
to study their antifungal susceptibility patterns.[6] 
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MATERIALS AND METHODS 
The study was performed at the Department of 
Microbiology, MGM Medical College and Hospital, 
Kamothe, Navi Mumbai Maharashtra, India between July 
2024 to December 2025. A total of 70 isolates of Candida 
from various clinical samples that were received in the 
Microbiology laboratory of MGM Hospital, Kamothe were 
processed and included in the study. The samples were 
processed with standard microbiological practices. 
Identification and Antifungal susceptibility were performed 
using VITEK-2 Compact. 
 
VITEK-2 Compact 
Yeast isolates were identified using the YST card. 
Antifungal sensitivity testing was performed for 6 
antifungals (Micafungin, Caspofungin, Flucytosine, 
Voriconazole, Amphotericin B, Fluconazole) using VITEK-
2 Compact and YS08 cards and results were interpreted 
based on the CLSI-M27 guidelines. 
 
3 ml of Sterile Saline was transferred to a sterile plastic tube 
using the Dispensette. From a culture isolate of candida 
species on SDA, a standardized yeast suspension was 
prepared by mixing the colonies in sterile saline inside a 
plastic tube using a sterile inoculating loop and turbidity 
was adjusted to 1.80 to 2.20 McFarland standard with the 
help of DensichekR. The tube was placed along with the 
YST card in the cassette. 
 
A second test tube was taken and filled with 3 ml of saline. 
280 μL of the prepared inoculum from the first test tube was 
transferred to the second test tube. This standardized 
inoculum was placed in the casette along with the YS08 
card 
 
This standardized inoculum was then used within 30 
minutes to fill the cards through the filling mechanism of 
the VITEK-2 Compact system. The inoculated card was 
sealed and loaded into the VITEK instrument, where it 
underwent automated incubation and continuous 
monitoring. Details of the patient and sample were entered 
into the system to enable proper results. 
 
RESULTS 
In our study, we processed a total of 70 Candida species 
isolated from various clinical specimens from different 
sections of a tertiary care hospital. 
 
Identification with VITEK-2 compact 
On testing with VITEK-2 compact, using the YST card, 
Candida albicans emerged as the most dominant species 
with 21 isolates (30%), followed by Candida tropicalis with 

13 (18.5%) isolates. Candida krusei had the lowest number 
of isolates, numbering 6 (8.6%).  
Table 1: Identification using VITEK-2 (N=70) 

 
 
Antifungal Susceptibility testing 
On testing for Antifungal susceptibility with VITEK-2 
compact, using the YS-08 card, all isolates were found to be 
susceptible for Amphotericin B (100%).  
Fluconazole resistance was seen in 6 isolates (28.6%) of 
Candida albicans, all 13 isolates (100%) of Candida 
tropicalis and 1 isolate (12.5%) of Candida dubliniensis. 
Fluconazole was not reported for Candida glabrata. 
Candida krusei showed intrinsic resistance to Fluconazole. 
Caspofungin was susceptible in all isolates of Candida 
albicans, C. tropicalis, C. parapsilosis, C. krusei and C. 
dubliniensis. All isolates of Candida glabrata tested 
Intermediate for Caspofungin. 
 
Table 2: Antifungal susceptibility testing results of Candida 
isolates (N=70) 

 
Voriconazole resistance was seen in 6 isolates (28.5%) of 
Candida albicans, 13 isolates (100%) of C. tropicalis, 1 
isolate (12.5%) of C. dubliniensis and all isolates (100%) of 
C. krusei. All Candida isolates tested susceptible for 
Flucytosine and Micafungin. 
 
DISCUSSION 
In the present study all six species of Candida i.e. C. 
albicans, C. tropicalis, C. parapsilosis, C. glabrata, C. 
krusei and C. dubliniensis were found to be 100% sensitive 
to Amphotericin for MIC of 0.5 µg/ml which was dissimilar 
to the findings of Kumari et. al. [7] where they found C. 
albicans (92.8%), C. krusei (71.4%), C. glabrata (66.6%) 
and C. tropicalis (100%) to have varying proportion of 
sensitivity. This study was done among saliva sample of 
HIV patients which could probably be the reason for 
increased resistance. Kaur et. al. [8] found 100% sensitivity 

 Amp-B Flu Cas 5FC Mic Vor 
 S R S R S I S R S R S R 
Candida 
albicans 

100% 0% 71.4% 28.6% 100% 0% 100
% 

0% 100% 0% 71.4% 28.6% 

Candida 
tropicalis 

100% 0% 0% 100% 100% 0% 100
% 

0% 100% 0% 0% 100% 

Candida 
parapsilosis 

100% 0% 100% 0% 100% 0% 100
% 

0% 100% 0% 100% 0% 

Candida 
dubliniensis 

100% 0% 87.5% 12.5% 100% 0% 100
% 

0% 100% 0% 87.5% 12.5% 

Candida 
glabrata 

100% 0% N/A N/A 0% 100% 100
% 

0% 100% 0% 100% 0% 

Candida 
krusei 

100% 0% 0% 100% 100% 0% 100
% 

0% 100% 0% 0% 100% 
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to amphotericin for all the Candida species, similar to our 
own findings of 100% susceptibility among all species, 
except in their study C. krusei had only 60% sensitivity. The 
MIC for used in this study was <1µg/ml. 
The overall drug susceptibility of Fluconazole was 56.7% in 
our study. Only C. parapsilosis showed 100% sensitivity. C. 
dubliniensis and C. albicans were 87.5% and 71.4% 
sensitive to Fluconazole, while among the C. tropicalis and 
C. krusei there was showed 100% resistance. Kumari et. al. 
[7] found 82.1% and 100% sensitivity towards C. albicans 
and C. tropicalis respectively which is in discordance with 
our findings. Kaur et. al. [8] found 100% sensitivity for C. 
albicans, C. tropicalis and C. parapsilosis, while C. 
glabrata and C. krusei showed 25% and 0% sensitivity 
respectively. C. krusei shows intrinsic resistance to 
fluconazole which eliminiates chances of using it for 
treating cases infected with that species.  
All Candida species were 100% sensitive to caspofungin, 
except for C. glabrata which showed 0% sensitivity, overall 
sensitivity was 85.7% which was not in agreement with 
studies by Colombo et. al.,[9] who in their study found C. 
glabrata to have the highest sensitivity of 78% followed by 
C. albicans (76%), C. tropicalis (72%), C. krusei (71%) and 
C. parapsilosis (71%). 
For voriconazole, resistance was seen in 6 isolates (28.5%) 
of Candida albicans, 13 isolates (100%) of C. tropicalis, 1 
isolate (12.5%) of C. dubliniensis and all isolates (100%) of 
C. krusei. The overall sensitivity of Voriconazole was 
62.8%. Ali et. al. [10] in their study found high sensitivity for 
C. albicans (81.9%), C. krusei (75.7%) and C. dubliniensis 
(80%), with low sensitivity for C. tropicalis (37%) and C. 
glabrata (54.2%). Both studies showed similarities in the 
proportion of voriconazole sensitivity, especially for 
Candida albicans and C. dubliniensis. 
In the present study all six species of Candida i.e. C. 
albicans, C. tropicalis, C. parapsilosis, C. glabrata, C. 
krusei and C. dubliniensis were found to be 100% sensitive 
to Flucytosine for MIC of 1 µg/ml. The findings are 
confirming to the study by Messer et.al. [11] who found good 
sensitivity for C. albicans (97.6%), C. glabrata (100%), C. 
parapsilosis (99.5%) and C. tropicalis (89.7%). A similar 
study by Junh et. al. [12] found 96.8%, 98.5%, 98.6%, and 
100% for C. albicans, C. parapsilosis, C. glabrata, and C. 
tropicalis respectively.  
In the present study all six species of Candida i.e. C. 
albicans, C. tropicalis, C. parapsilosis, C. glabrata, C. 
krusei and C. dubliniensis were found to be 100% sensitive 
to Micafungin for MIC of 0.06 µg/ml. Very few studies 
have tested the drug susceptibility test for micafungin. 
Takakura et. al. [13] in their study found all Candida species 
to be 100% sensitive with MIC90 with 0.03 mg/dl except for 
C. parapsilosis. 

CONCLUSION 
A cross-sectional study was done among patients’ samples 
of MGM Hospital, Kamothe, during the period July 2024- 
December 2025. A total of 70 isolates of Candida from 
various clinical samples that were received in the 
Microbiology laboratory and were processed and analysed. 
The study aimed to identify the Candida species from 
clinical isolates and the Antifungal susceptibility patterns of 
the Candida species isolated from clinical specimens. 
 
With the rising trends of resistance to antifungal agents, 
Antifungal susceptibility testing is essential to decide the 
choice of antifungal agent for treating the patients. 
Amphotericin, Flucytosine and Micafungin had 100% 
sensitivity to all the Candida species, while Fluconazole, 
Caspofungin and Voriconazole had an overall sensitivity of 
56.7%, 85.7% 62.8%. Azole resistance has become a major 
concern in the recent years. 
 
The study concludes that with the rising prevalence of non-
albicans Candida, proper identification and antifungal 
susceptibility testing is essential in order to ensure targeted 
antifungal therapy for the patients. Intrinsic resistance to 
Azoles, as seen in Candida krusei makes Fluconazole 
unsuitable to use as a therapeutic option in such cases. Even 
among many isolates of Candida albicans, resistance to 
Fluconazole and Voriconazole has been observed, 
warranting the need for antifungal testing before starting 
treatment. 
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