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ABSTRACT: BACKGROUND: Candida species are a part of the complex endogenous vaginal microflora, which under pathological 

condition cause vulvovaginal candidiasis. Worldwide it is the second most common cause of vaginitis after bacterial vaginosis and 

in India it accounts for 18-20% of clinical visits. 

AIM: To determine the spectrum of Candida species among the subjects of suspected vulvovaginal candidiasis with an objective to 

isolate and identify all the Candida species and determine their antifungal susceptibility pattern. 

SETTINGS AND DESIGN: The study was cross sectional observational, conducted on 275 symptomatic outdoor and admitted 

patients in the Department of Obstetrics and Gynaecology in a tertiary care hospital in Tripura between August 2012 and April 

2015. 

MATERIALS AND METHODS: Discharge was collected from patients and identified by Grams staining and wet mount test. 

Culturing was done in Sabouraud dextrose agar followed by speciation through germ tube test, corn meal agar morphologies and 

chromogenic identification in HiCrome agar. Antifungal susceptibility was determined through E-test for Polyenes and Azoles. 

RESULT: Vulvovaginal candidiasis was found at a frequency of 25% with non-albicans Candida species (62%) prevailing over C. 

albicans (38%). Highest frequency was observed in the 40–49 age group. Highest susceptibility was seen for fluconazole and least 

for ketoconazole. 

CONCLUSION: The frequency of vulvovaginal candidiasis was found to be higher than other prevalence studies from India. The 

study also showed increasing shift towards non-albicans Candida species from C. albicans. The reason for high frequency among 

the menopausal group and ectopic pregnancy cases could be topics for future studies. Amphotericin B and fluconazole were 

effective towards most species and hence could be used to treat the local population. 
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INTRODUCTION: Candida species are a part of the complex 

endogenous vaginal microflora; however, under morpho-

genesis inducing conditions their number increases rapidly 

causing profuse ‘cottage cheese like’ discharge, pruritus and 

frequent and uncontrollable micturition. 

This pathological condition is known as vulvovaginal 

candidiasis (VVC); 75% of women are reported to experience 

at least one episode of VVC in their lifetime.[1]  
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Worldwide it is the second most common cause of 

vaginitis after bacterial vaginosis accounting for approxi-

mately 40% of cases.[2] In India, it accounts for 18-20% of 

clinical visits.[3]  

Risk factors include use of oral contraceptive pills, 

young age at first sexual encounter, intercourse more than 

four times per month, diabetes, pregnancy, recent antibiotic 

use and HIV/AIDS. 

In the last two decades a major shift has been observed 

from Candida albicans to non-albicans Candida (NAC) species 

causing 35-65% of all candidal infections.[4] A possible 

explanation for more frequent isolation of NAC species from 

vulvovaginitis patients may be the increased use of topical 

antifungal agents available as over-the-counter preparations, 

resulting in most non-albicans Candida species showing 

higher MICs and therefore difficulty in treatment.  

To prevent NAC spp. from exerting selection pressure 

towards resistance by empirical anti-fungal treatment or 

prophylaxis, speciation of Candida isolates is essential prior 

to antifungal susceptibility testing. North East India is known 

to have higher prevalence of HIV and presence of sexually 

transmitted infections (STIs) can increase the co-infection of 

HIV by two to five fold.[5] Study in 2009 from Assam.[6] 

showed VVC (21.5%) to be the most common finding 

amongst STIs. Lack of study from Tripura, also situated in 
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North East India, compounded with the high prevalence of 

HIV in the North East encouraged us to research on the topic. 

 

MATERIALS AND METHODS: The study was cross-sectional 

observation, conducted in a tertiary hospital in Tripura 

between August 2012 and April 2015 post clearance from 

institutional ethical committee. Study subjects comprised of 

excessive vaginal or penile discharge, cases with genital 

pruritus or frequent micturition within the reproductive age 

of 18–49 years. Those on concurrent antibiotic use, 

menstruating, pregnant, or with any intrauterine device were 

excluded from the study. After obtaining informed consent, 

details were recorded in a structured questionnaire about the 

subject’s demographic profile, routine hygiene practices and 

sexual history. Discharge was collected using cotton swabs 

from male and female subjects in duplicate. 

 

Candida Species Identification and Culture: Direct Grams 

stained smears were observed for presence of fungal 

elements. Wet mount was done with 10% potassium 

hydroxide. Discharge samples were cultured in Sabouraud 

dextrose agar (SDA) with and without chlorhexidine. Yeast 

identification was done through colony characteristics, Grams 

stain reaction and sugar assimilation test. Further, Candida 

speciation was confirmed by germ tube test and cultures in 

Corn-meal agar (CMA) and HiCrome agar (HCA) (HiMedia 

laboratories, Mumbai, India). 

 

Antifungal Susceptibility Testing (AFST): AFST was 

assessed using E test format according to the guidelines of the 

Clinical and Laboratory Standards Institute.[7] for 

amphotericin B, fluconazole, ketoconazole and voriconazole. 

In brief, inoculum was prepared in 5 ml of sterile 0.9% saline 

from overnight grown fresh culture in SDA to a turbidity 

corresponding to 0.5 McFarland standards (Equivalent to 10.8 

cells/ml). Mueller-Hinton agar with 2% glucose and 0.5µg/ml 

methylene blue was used for the test to which E–strip 

(HiMedia laboratories, Mumbai, India) for each antifungal 

agent was applied and read at 24h. Susceptibility 

interpretation was done as per CLSI guidelines.[7] Strains of C. 

albicans (ATCC®90028TM), C. glabrata (ATCC®90030TM), C. 

krusei (ATCC®6258TM) C. tropicalis (ATCC®750TM) and C. 

parapsilosis (ATCC®22019TM) were used as quality controls. 

 

RESULT: A total of 275 symptomatic cases were sampled of 

which VVC was confirmed through presence of ample fungal 

elements in Gram’s stains of direct smears in 70 (25%) 

subjects. Out of the 70 cases, 58 (Cultural sensitivity 83%) 

could be isolated by culture. Frequencies of various Candida 

spp. identified are as shown in Fig 1. and method of 

speciation in HCA is as shown in Fig 2. C. albicans constituted 

of 22 (38%) isolates and the rest 36 (62%) non-albicans 

included 15C. tropicalis, 12C. glabrata, 7C. krusei, 1C. 

parapsilosis and 1C. guilliermondii. A single case was found in 

a male subject belonging to C. albicans. 

Highest numbers of Candida spp. were isolated from the 

40-49 age group. Species wise too C. albicans, C. glabrata and 

C. krusei showed a gradual increase reaching a maximum in 

the 40–49 years. However, C. tropicalis peaked in occurrence 

in the 30-39 age group and decreased drastically for the 40–

49 age group. Distribution of different Candida spp. among 

the age groups of study subjects are shown in Fig 3. Out of the 

58 diagnosed cases, belonging to various age groups were 11 

subjects of post-operative diagnosed ectopic pregnancy. 

Predominant isolates among such subjects were C. albicans 

and C. tropicalis. 

Antifungal sensitivity was tested against fluconazole, 

voriconazole, ketoconazole and amphotericin B and the 

results can be observed in Table 1. Fluconazole sensitivity 

was the highest with overall susceptibility being 88%. 

Voriconazole susceptibility was also found to be high at 84% 

among all the isolates. Ketoconazole susceptibility was seen 

mostly in C. albicans (82%), and to some degree in C. 

tropicalis (67%) isolates, while no C. glabrata isolate was 

susceptible. Among the fluconazole resistant isolates, all the 

C. tropicalis isolates that were fluconazole resistant were also 

resistant to voriconazole; however, two isolates of C. glabrata 

and the only isolate of C. krusei showed sensitivity to 

voriconazole even at low MIC (0.38) value.  

All fluconazole resistant isolates were resistant to high 

MICs (>32) of ketoconazole. The overall susceptibility to 

amphotericin B was 81%. Susceptibility was seen mostly 

among the C. albicans (91%) and C. krusei (100%) isolates, 

while only 60% of C. tropicalis isolates were susceptible. C. 

glabrata isolates were susceptible with higher MIC values. 

The only occurring C. parapsilosis isolate was resistant to 

ketoconazole and amphotericin B and sensitive to the rest of 

the azoles. C. guilliermondii isolate was sensitive to all the 

drugs tested. 

 

DISCUSSION: VVC rates were found to be 25% in the present 

study, which is higher than the prevalent range of 18%-20% 

published in other studies from India.[3,8] Lack of awareness 

for routine hygienic practices, poor dietary habits, and use of 

over-the-counter antibiotic and antifungal drugs were 

considered to be important factors for higher prevalence 

among the study subjects. The incidence of candidiasis due to 

NAC spp. is increasing.[9] Isolation of 62% of NAC spp. in the 

current study over 38% of C. albicans was in agreement with 

the scenario. Among the NAC spp., the highest frequency was 

of C. tropicalis (26%) followed by C. glabrata (21%) and C. 

krusei (12%), which is similar to other studies.[10] Despite 

report of high mortality for C. tropicalis and C. glabrata (40-

70%).[4] in candidemia in VVC mortality is uncommon. 

The analysis of the age distribution showed highest 

frequency of VVC among the 40–49 years age group, which 

may have a direct correlation with change in the microbiotas 

a result of hormonal changes in perimenopausal woman.  

The highest influence in frequency in the 

perimenopausal group was seen for C. tropicalis and C. 

glabrata. C. tropicalis peaked in the 30–39 age group and 

showed sudden decrease in frequency in the 40–49 age 

group. C. glabrata peaked in the 40–44 age group and 

decreased since 45 yrs. Age mark C. albicans was uniformly 

distributed among all the age groups and no typical pattern of 

distribution was found for C. krusei. Studies on VVC have 

generally showed a decreasing trend in post-menopausal 

women in relation to decreased progesterone and estrogen 

concentrations, which are known to have suppressive effects 

on the anti-Candida activity of neutrophils and vaginal 
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epithelial cells respectively.[11] Based on the increasing 

frequency of VVC in perimenopausal women found in this 

study, it would be interesting to undertake the study in larger 

population and correlate it with hormonal levels in the study 

subjects. 

Another significant observation was 19% frequency of 

isolates from post-operative cases of ectopic pregnancy. In a 

recent randomised controlled trial, 4000 asymptomatic 

pregnant women were screened for bacterial vaginosis, 

candidiasis and/or trichomoniasis during early pregnancy 

(15-19 weeks’ gestation) followed by treatment against the 

respective infections reduced the spontaneous preterm birth 

rate by 46%.[12] Such type of studies involving larger 

population of pregnant women may also help in reducing the 

incidence of preterm birth as well as help in establishing the 

cause and effect relationship of VVC among ectopic 

pregnancy cases. 

Among the azoles, the highest susceptibility was seen 

towards fluconazole followed by voriconazole and the least 

was towards ketoconazole. Exceptions were C. glabrata 

isolates which showed higher susceptibility towards 

voriconazole (83%) as compared to fluconazole (75%). All 

isolates of C. albicans were sensitive to fluconazole similar to 

studies showing isolation of fluconazole resistant C. albicans 

in VVC to be a rare event, although certain amount of 

resistance may appear due to prolonged therapy of recurrent 

candidiasis.[13]  

NAC spp. are known to be inherently or secondarily 

resistant to fluconazole.[4] However, through our study only 

14% of C. krusei, 25% of C. glabrata and 20% of C. tropicalis 

were found to be resistant from the present study; hence, it 

may be inferred that fluconazole is the most efficient of the 

azoles for treating the local VVC cases other than candidiasis 

caused by C. glabrata, in which case voriconazole is advised. 

Among the fluconazole resistant isolates, most were 

susceptible to voriconazole, similar to studies reporting that 

more than 95% fluconazole resistant isolates of C. albicans, C. 

glabrata and C. krusei are sensitive to voriconazole, though at 

high MIC values.[14] Absence of any fluconazole resistant 

isolate of C. albicans and fewer numbers of isolates of C. 

glabrata and C. krusei was a limitation of the study. All 

fluconazole resistant C. tropicalis isolates were, however, 

resistant to voriconazole and ketoconazole. 

Resistance to amphotericin B has rarely been observed 

until recently.[15] There are difficulties in determining the 

susceptibility breakpoints for amphotericin B and according 

to currently set limits a minority of in-vitro sensitive isolates 

have reported clinical resistance. As per current trends, C. 

albicans and C. parapsilosis are known to be fully susceptible 

to amphotericin B, while C. glabrata has high MICs and C. 

tropicalis, C. krusei and C. guilliermondii are known to be 

susceptible with occasional resistance.[16]  

In the present study, most species were sensitive to 

amphotericin B, although C. glabrata showed higher MIC 

values. Exception towards polyene sensitivity was seen for 6 

(40%) C. tropicalis isolates. Whether the particular isolates 

were from recurrent VVC cases and have acquired resistance, 

clinical resistance developed over the years through 

treatment or are intrinsically resistant is a subject of further 

study and is essential for determining the treatment for VVC 

among the local population. 

To summarise, incidence of VVC among the hospital 

attending patients was found to be 25%. NAC spp. (62%) 

prevailed over C. albicans (38%) with C. tropicalis occurring 

most commonly among the NAC spp. All the drugs apart from 

ketoconazole showed good efficacy. Among the azoles, 

fluconazole was found more effective for treatment of C. 

albicans, C. tropicalis and C. krusei over voriconazole and 

ketoconazole. Voriconazole though known to have broad 

spectrum activity was effective over fluconazole only for C. 

glabrata isolates. Polyenes were found to be effective for all 

species except C. tropicalis.  

Whether antifungal resistance profile varied for 

recurrent VVC cases in the local population should be looked 

into in future studies. Surveillance and monitoring the 

resistance pattern of VVC isolates are essential in order to 

reduce the complication among the subjects of reproductive 

age group. Molecular characterization of the isolates as well 

as determination of drug-resistant mutants would further 

strengthen the aforesaid program. 
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Fig 1: Frequency of various Candida Species  
Isolated in the study 

 

 
 

Fig 2: Speciation of Candida on HiCrome agar. Clockwise 
from top: C. tropicalis, C. glabrata, C. guilliermondii, C. 

krusei, C. parapsilosis and C. albicans 
 
 

 
 

Fig 3: A. Incidence of VVC among various age groups 
including the isolates that could not be isolated by culture 

 
 

 
 

Fig 3: B. Species wise incidence of VVC among various age 
groups. The graphical representation could be done for 

only the 58 isolates that could be isolated by culture and 
hence speciated 
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 Polyenes Azoles 

  
Triazole  

based 
Imidazole  

based 

 Amphotericin B Fluconazole Voriconazole Ketoconazole 

C. albicans(n =22) 20 (91) 22 (100) 20 (91) 18 (82) 

C. glabrata(n = 12) 10 (83) 9 (75) 10 (83) 0 

C. guilliermondii(n = 1) 1 (100) 1 (100) 1 (100) 1 (100) 

C. krusei(n = 7) 7 (100) 6 (86) 5 (71) 1 (14) 

C. parapsilosis(n = 1) 0 1 (100) 1 (100) 0 

C. tropicalis(n = 15) 9 (60) 12 (80) 12 (80) 10 (67) 

All isolates (n = 58) 47 (81) 51 (88) 49 (84) 30 (52) 

Table 1: Antifungal Susceptibility Testing. Numbers in  
Parenthesis represent Percentage of Susceptibility. 

 
 


