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Introduction 

Candida species are the second most common cause of vulvovagi-
nitis worldwide [1]. The prevalence of vulvovaginal candidiasis 
(VVC) is increasing due to the extensive utilization of broad-
spectrum antibiotics as well as increased cases of immunocompro-
mised patients [2,3]. An estimated 75% of women will have at least 
one episode of VVC, and 40-45% will have two or more episodes 
within their lifetime and infection occurs more frequently in pregnant 
women. The three diseases most frequently associated with vaginal 
discharge are Bacterial Vaginosis, trichomoniasis and candidiasis. 
The subjective symptoms may be leucorrhoea typically curdy white 
discharge itching over vulva, burning micturition backache and/or 
dyspareunia [4]. As Vulvovaginal candidiasis is so common in wom-
en during their childbearing years, it is important to understand the 
pathology of this disease as well as the safety or risks of drugs 
used to treat it during pregnancy. The incidence of yeast infection 

also rise in immune compromised patient due to disease like diabe-
tes, sexual transmitted disease, endocrine disorder & leukemia 
also. Cure rate is 80% for uncomplicated cases. Approximately 10-
20% of women will have complicated VVC that necessitates diag-
nostic and therapeutic considerations. The complications can be 
treatment failure in about 20%. Recurrent candidiasis can affect up 
to 50% of sufferers at a given period in their life, depression and 
psychosexual problems can occur in women who suffer recurrent 

episodes & treatment during pregnancy is more likely to fail. 

This study was conducted to estimate the prevalence of vulvovagi-

nal candidiasis along with its antifungal susceptibility pattern among 

antenatal women attending Obstetric and Gynecology Department, 

Sir T Hospital, Bhavnagar, Gujarat, India. 

Materials and Methods 

In this study antenatal women who were attending Obstetric and 
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Abstract-  

Background and Objective: An estimated 75% of women will have at least one episode of VVC, and 40-45% will have two or more episodes 
within their lifetime and infection occurs more frequently in pregnant women-CDC. This study was conducted to estimate the prevalence of 
vulvovaginal candidiasis along with its antifungal susceptibility pattern among antenatal women attending Obstetric and Gynecology Depart-

ment Sir T Hospital, Bhavnagar, Gujarat, India. 

Methods: Vaginal swab specimens for culture were drawn from 100 female attending obstetric and gynecology Department, Sir T Hospital, 
Bhavnagar during August 2009 to August 2011. The specimen was inoculated into Sabouraud’s dextrose agar and the isolated colonies were 
identified by battery of biochemical reactions. The specimen were also inoculated Chrom Candida differential agar. Antifungal sensitivity pat-

tern of isolates was studied by Modified Kirby Bauer Disc diffusion technique on Muller Hinton agar with 2% glucose and Methylene blue. 

Result: In this study, a total number of 100 patients of vaginal Candidiasis were included, among them 40 samples indicates positivity, out of 

them 22 samples (55%) indicate Candida albicans and 18 samples (45%) are Non albicans species. 

Conclusion: Vaginal candidiasis is an extremely common infection in 60-70% women during their reproductive age at least once in their lives. 
There is an increase in infections with non-albicans Candida spp. and few of them are intrinsically resistant to azoles. Effective antifungal 

treatment is an important criterion in treating the candidial infections. 
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Gynecology Department, Sir T Hospital, Bhavnagar, Gujarat, India 
in duration of August 2009 to August 2011 with complaints of dis-
charge per vaginam were included. On per vaginam and per specu-
lum examination, from the women with curdy white discharge Vagi-
nal swabs were taken. 100 vaginal swabs were taken & were inocu-
lated into Sabouraud’s Dextrose Agar and Hichrom Candida agar 
[5,6]. The White to cream colored, pasty, smooth colonies were 
identified and confirmed by wet mount, Gram’s staining, Germ tube 
testing and Dalmau plate (cornmeal agar) morphology, Sugar as-
similation and fermentation tests. The isolates identified by bio-
chemical tests were also compared with growth and color changes 
in Hichrom Candida agar. Antifungal sensitivity pattern of isolates 
were performed by Modified Kirby Bauer Disc diffusion technique 

on Muller Hinton agar + 2% glucose + Methylene blue [7]. 

Ethics 

The permission for this study was taken from Institutional Ethical 
Committee of Government Medical College, Bhavnagar, Gujarat, 

India. 

Results 

In this study, 100 women of vaginitis were included. The vaginal 
swabs were processed for fungal culture, among which 45 swabs 
showed positive yeast like growth. Among them 45 samples indi-
cates positivity, out of them 31 samples indicate Candida albicans 
and other are non-albicans species. Thus out of total 45 Candida 
positive specimens 31(68.88%) specimens were of Candida albi-
cans, 1 was of (2.22%) Candida parapsilosis, 8 was of Candida 
glabrata (17.77%), 2 was of Candida krusie (4.4%), Candia tropical-

is was 3 (6.66%) [Table-1]. 

Table 1- Age distribution within total samples 

Most of the women from age group 21-30 i.e. n=59 and among 
these women vulvovaginal candidiasis was common and specimen 
collected showed the maximum positivity rate among these 60% of 
the women had curdy discharge and most of the isolated Candida 
were from this type of discharge [Fig-1], [Table-2], [Fig-2]. Candida 
albicans found 77% positivity and other species in another 23% 
positivity rate [Table-3]. 

Fig. 1- Types of vaginal discharges in study antenatal women who 
were attending Obstetric and Gynecology Department Sir T Hospi-

tal, Bhavnagar, Gujarat, India 

Table 2- Total sample distribution 

Fig. 2- Isolation rate of various Candida spp. 

Table 3- Distribution of different species of isolated Candida 

In this study Hichrom agar positivity rate was found more as com-
pared to conventional method of fungal culture methods for isola-
tion, so Hichrom agar is very effective media for rapid laboratory 

diagnosis of Candida species in clinical samples [Table-4]. 

Table 4- Antifungal testing sensitivity pattern of isolated Candida 

spp. 

In this study fluconazole was effective for C. albicans. Nystain & 
Amphotericin B approximate 95-100% sensitive for all isolated spe-

cies of Candida. 

Out of total 100 women, 17 were diabetic. Out of them 12(70.58%)
had vulvovaginal candidiasis. 3 were HIV reactive and out of them 1

(33.3%) had vulvovaginal candidiasis. 

Discussion 

Candidal vulvovaginitis or vaginal thrush is an infection of the vagi-
na’s mucous membranes by Candida albicans. Up to 75% of wom-
en will have this infection at some point in their lives, and approxi-
mately 5% will have recurring episodes. It is the second most com-
mon cause of vaginal inflammation after bacterial vaginosis-CDC. It 
is most commonly caused by a type of fungus known as Candida 
albicans. The Candida species of fungus is found naturally in the 
vagina, and is usually harmless. However, if the conditions in the 
vagina change, Candida albicans can cause the symptoms of 
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Total specimen Candida isolated Age in Years 

21-30 59 35 

31-40 33 6 

41-45 8 5 

Total 100 40 

Total no. of 
Specimen 

Growth obtained in 
Saboraud’s Dextrose 

Agar 

Growth on 
Hichrom Candida 

Agar 

No growth on 
Saboraud‘s Dextrose 

Agar  

100 40 45 60 

Candida species 
No. of Candida positive 

specimen (total 40) 
Hichrom candida agar 

positive specimen 

Candida albicans 31 31 

Candida glabrata 5 8 

Candida krusei 2 2 

Candia tropicalis 1 3 

Candida parapsilosis 1 1 

Species Fluconazole Clotrimazole Amphotericin-B Nystain 

Candida albicans 22(100%) 18(81.8%) 21(95.4%) 22(100%) 

Candida glabrata 0(0%) 0(100%) 8(100%) 8(100%) 

Candida krusei 0(0%) 0(100%) 5(100%) 5(100%) 

Candia tropicalis 4(100%) 3(75%) 4(100%) 4(100%) 

Candida parapsilosis 1(100%) 1(100%) 1(100%) 1(100%) 
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thrush. Symptoms of thrush can also be caused by Candida glabra-
ta, Candida krusei, Candida parapsilosis, and Candida tropicalis. 
Non-albicans Candida is commonly found in complicated cases of 
vaginal thrush such that first line treatment is ineffective. These 

cases are more likely in immunocompromised patients-CDC.  

Jorizzo [8] and Sobel, et al [9] has observed that vulvovaginitis pa-

tients presented with white curdy vaginal discharge which is compa-
rable to our study. In a large study of women attending a sexually 

transmitted disease clinic, only 28% of 545 women with pruritis, 

burning or a vaginal discharge were C. albicans culture positive. 
Thus, in symptomatic women, a positive wet mount or culture for 

Candida is necessary to assess whether this organism is present in 
the vagina. The findings in the our study shows association be-

tween a positive Candida culture & symptomatology along with 
current oral contraceptive and antibiotic usage and pregnancy par-
allel earlier reports [10-12]. 

The swabs were taken & were inoculated into Sabouraud’s Dex-

trose Agar and Hichrom Candida agar [5,6]. The White to cream 
colored, pasty, smooth colonies were identified and confirmed by 

wet mount, Gram’s staining, Germ tube testing and Dalmau plate 
(cornmeal agar) morphology, Sugar assimilation and fermentation 

tests. The isolates identified by biochemical tests were also com-

pared with growth and color changes in Hichrom Candida agar. 

[5,6]. Antifungal sensitivity pattern of isolates were performed by 
Modified Kirby Bauer Disc diffusion technique on Muller Hinton agar 

+ 2% glucose + Methylene blue [7]. In our study, a total number of 
100 patients of vaginitis were included, among them 45 samples 

indicates positivity, out of them 31 samples indicate Candida albi-
cans and other are non-albicans species. Thus Out of total 45 Can-

dida positive specimens 31(68.88%) specimens were of Candida 
albicans, 1 was of (2.22%) Candida parapsilosis, 8 was of Candida 

glabrata (17.77%), 2 was of Candida krusei (4.4%), Candia tropical-

is was 3 (6.66%). Candida albicans was the most common species 
isolated (77.5%) & C. glabrata (10.6%), C. tropicalis (3.8%), C. 

krusei (2.7%) on rapid identification on chrom agar inoculation. 
Prevalence and susceptibility to Candida spp. with fluconazole sug-
gested that yeasts were isolated in 111 (18.5%) women and these 

consisted of C. albicans (39, 35.1%), Candida glabrata (56, 50.4%), 

C. tropicalis (12, 10.8%), C. krusei (3, 2.7%) and C. parapsilosis (1, 
0.9%). Multiple epidemiologic studies have indicated that Candida 

albicans is responsible for in excess of 90% of episodes of VVC, 
although rare reports indicate that non- albicans Candida (NAC) 
species are responsible for 10-30% of episodes in certain geo-
graphic regions [13-15]. 

In our study most of the patients belongs to age group 21-30 
(59.32%). In a study of clinical pattern of Candidiasis infections in 

Bombay, Dalal and Kelkar [16] had noticed more number of patients 

belonging to the age group of 21-40 years (35%). Clayton and No-

ble [17] in a study on observations on the epidemiology of Candida 

albicans found majority of patients belonging to the age group of 20
-60 years. 

Montes, et al [18] and Macneill & Carey [19] have found diabetes 
mellitus as one of the common predisposing factors for Candidiasis 

of various types which is also seen in this study. It was found that 
11(20.4%) of 54 Candidal cases, had diabetes as the risk factor. 

Talib & Singh [20] and Baradkar & Karyakarte [21] have observed 
positive culture in 65% and 63.33% respectively, all of whom were 

HIV positive patients. 

In Our study Hichrom agar was found to be more sensitive in com-

parison to conventional culture and identification tests. In studies by 
Odds and Bernaerts [22], Louwagie, et al [23] and Moyer, et al [24], 

a major advantage of Chrom agar was the ability to detect mixed 
cultures of yeasts in clinical specimens. In all three previous stud-

ies, Chrom agar was superior to other routine and selective media 

in detecting multiple Candida species in both clinical and stock cul-
tures. Our results were in agreement with these prior studies.  

Conclusion 

Vaginal candidiasis is an extremely common infection in 60-70% 
women during their reproductive age at least once in their lives 

[1,2]. Epidemiological profile of genitourinary candidiasis varies 
globally depending upon socioeconomic and health factors. The 

associated risk factors in pregnancy are - poor socioecomic strata & 
poor hygiene, late pregnancy, multigravida, Immunocompromised 

status like presence diabetes mellitus and HIV infection [15]. There 

is an increase in infections with non-albicans Candida spp. and few 
of them are intrinsically resistant to azoles like C. krusei. This speci-
fies the need of species identification and antifungal susceptibility 
as a part of the laboratory diagnosis of vaginal candidiasis. Effective 

antifungal treatment is an important criterion in treating the candidial 
infections [25]. 
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