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ABSTRACT                Candida species are opportunistic yeasts affecting the genitourinary tracts. A study was carried out 
to determine the frequency of vaginal candidiasis and the susceptibility profile of the Candida species to an-

tifungal agents. The study was carried out prospectively in Tirunelveli Medical College Hospital, Tamil Nadu during August 
and September, 2013. 50 vaginal swabs were collected from sexually active women in the age group of 18-45 and cultured, 
out of which 12(24.00%) were positive for Candida species. They were tested for antifungal susceptibility by disk diffusion 
method. C. parapsilosis (58.33%) was the predominant species isolated followed by C. albicans (25.00%) and C. glabrata 
(16.67%). The highest frequency of vaginal candidiasis was seen in the age group of (26-35). Usage of antibiotics was the 
most frequently implicated risk factor (41.67%). Susceptibility testing revealed that 66.67% of C.albicans, 50% of C. glabrata 
and 57.14% of C. parapsilosis were sensitive to Itraconazole, 66.67% of C. albicans were sensitive to Fluconazole. 57.14% 
of C. parapsilosis were sensitive to Clotrimazole and 71.43% were sensitive to Miconazole.In conclusion, an increase in non-
albicans Candida infections and the emergence of Azole resistant C. albicans and non-albicans species which emphasizes 
the need for species identification and antifungal susceptibility as a part of laboratory diagnosis of vaginal candidiasis.

Introduction:
Vaginal candidiasis is one of the most common vaginal infec-
tions in women, in the fertile period, and also the most fre-
quent and most important fungal disease. Until recently, the 
problem of vaginal candidiasis was often ignored or treated 
as an insignificant problem among the female population.[1]
In addition, many psychological and emotional stress related 
problems are associated with vaginitis such as; reduced im-
munity, prolonged antibiotic therapy, use of contraceptives, 
malnutrition, pregnancy, diabetes, obesity, tissue transplant, 
use of immunosuppressive agents, neutropenia etc.[2] 

Presence of indwelling central venous catheters and prior hae-
modialysis has also been identified as a risk factor. Sexual inter-
course with an infected person is also a mode of spread of geni-
tal candidiasis [3].There is a balance between Candida, normal 
bacterial flora, and immune defence mechanisms. When this 
balance is disturbed, colonization is replaced by infection. It is 
possible that there are multiple mechanisms by which Candida 
can cause cell damage and lead to direct invasion of hyphae 
in epithelial tissues. During vaginal candidiasis, vagina is in the 
normal pH range (pH 4- 4.5), as opposed to mixed infections 
(Bacterial, Trichomonas), where pH levels rises.[4] 

Numerous studies around the world showed that Candida 
albicans is responsible for the largest number of symptomatic 
episodes of vaginal candidiasis. Percentage of non-albicans 
was high in the recent decades and varied from 85 to 90%. 
Non-albicans species are most commonly represented by C. 
tropicalis, C. Parapsilosis, C.glabrata, and C. krusei. [5] Ac-
curate species identification is important for the treatment 
of the Candida infections, as the non-albicans species of 
Candida continue to be increasingly documented. Hence, 
the objective of the study was to document the frequency 
of vulvovaginal candidiasis, speciation of the isolates of Can-
dida and determine the susceptibility profile of the Candida 
species to antifungal agents.  

Material and Methods
This prospective study was carried out in Obstetrics and Gy-
naecology Department, Tirunelveli Medical College Hospi-
tal, TamilNadu, India from May to October 2013. The study 
protocol was approved by the ethical committee of the insti-
tution. The patients gave written informed consent to partici-
pate in the study.

Inclusion criteria:
Married, pregnant and sexually active women between 18-
45 yrs of age who presented with self-reported symptoms of 
vaginal discharge, genital burning or burning during micturi-
tion during the study period were included.

Exclusion criteria:
Women of age group below 18 and above 45 yrs, patients 
with cervical malignancies, women in menopause were not 
included in the study.

Specimen collection:
Vaginal specimens were collected using cotton swabs after 
the speculum was inserted into vagina to separate the vagi-
nal walls and wiping away the excess cervical mucus. They 
were then properly labelled and transported to the labora-
tory.

Laboratory procedure: 
Samples were inoculated on SDA and incubated at 37 de-
gree Celsius. Plates were examined after 48 hours incuba-
tion. Smear was prepared and stained by Gram’s Method 
for microscopic examination. Candida species were identi-
fied based on colony morphology, germ tube testing and 
pigmentation on CHROM agar.[6,7]All the isolates were 
subjected for antifungal susceptibility testing for Ketocona-
zole, Clotrimazole, Nystatin, Miconazole, Fluconazole, Itra-
conazole, Voriconazole by Disc diffusion method with M44-A 
Clinical Laboratory Standards (CLSI) guidelines.[8]

Results:
The present study included 50 female patients who present-
ed with genital manifestations, suspicious of candidial infec-
tion. The study revealed an overall isolation rate of 24.00% 
(12/50) candidiasis from vaginal swabs. 

All the 12 isolates of Candida species were processed for 
speciation and antifungal sensitivity testing. In the present 
study we were able to characterize three species of Candida. 
C.parapsilosis (58.33%) was the predominant species isolat-
ed followed by a higher incidence of C.albicans (25.00%), C. 
glabrata (16.67%). The overall rate of Non-albicans isolates 
were 75.00% showed its increased prevalence. The highest 
prevalence of vaginal candidiasis (41.67%) was seen in the 
age group of (26-35).(Table 1)
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The predisposing factors of vaginal candidiasis from positive 
isolates were analysed in which use of antibiotics (41.67%) 
has been the most frequently associated risk factor followed 
by pregnancy (25%), intrauterine devices (16.67%), and dia-
betes mellitus (16.67%). (Table 2)     

Antifungal susceptibility testing was performed by disk dif-
fusion method and it showed that all the 12 isolated Can-
dida species were 100% susceptible to Ketoconazole, Nys-
tatin and Voriconazole. Whereas 66.67% of C.albicans, 50% 
of C. glabrata and 57.14% of C. parapsilosis were sensitive 
to Itraconazole, 66.67% of C. albicans were sensitive to Flu-
conazole while C. glabrata and C. parapsilosis were 100% 
sensitive to Fluconazole. Of the 7 isolates of C. parapsilosis, 
57.14% were sensitive to Clotrimazole and 71.43% were sen-
sitive to miconazole. However C. albicans and C. glabrata 
were 100% sensitive to Clotrimazole and Miconazole. The 
highest resistance of 50% was seen with C.glabrata to Itra-
conazole. (Table 3)

Discussion:
Vaginal candidiasis is an extremely common infection in 60-
70% women during their reproductive age at least once in 
their lives [9, 10]. The present study had revealed the highest 
incidence rate of candidiasis 24.00% (12/50), which is similar 
to the study of Akortha et al [11] Saldanha et al [12] and Sru-
jana et al [13].

The present study showed the increase in frequency of non-
albicans species as potential causes of vaginal candidiasis. 
Most frequently isolated non albicans in our study have been 
C.parapsilosis (58.33%) and C. glabrata (16.67%). Our find-
ings have also showed that 25.00% of C .albicans was identi-
fied from 12 positive cases. Thus the overall prevalence of 
non albicans species in our study was (75.00%) which is more 
than that of C .albicans (25.00%). It is important to emphasize 
that in the past three decades there has been an increasing 
percentage of infections caused by non-albicans species of 
Candida, particularly, C. tropicalis, C.glabrata, C. parpsilopsis 
and C. krusei and its resistance to conventional therapy. C. 
glabrata was the most common species among the vaginal 
isolates (56, 50.4%) followed by C. albicans (39, 35.1%) in the 
study of Srujana et al [13]. 

We speculate this increasing detection of non-albicans spe-
cies are probably related to the widespread and inappropri-
ate use of anti fungal treatments (self medication, topical 
use, long-term treatments and repeated candidial episodes). 
Hence, the reliable and rapid identification method of Can-
dida species is a fundamental goal of microbiology labora-
tories. 

The highest frequency of vaginal candidiasis (41.67%) was 
observed in the age group of 26- 35 years, followed by the 
age group of 18-25. Lower frequency results (25.00%) were 
obtained in the age group of 36-45 in our study. The study of 
Ako et al [14] supports that vaginal candidiasis occurs most 
frequently in the age group 20-25. And the reports of Sehgal 
[15] also showed the age group 21-30 years had the highest 
incidence of vaginal candidiasis. So women of childbearing 
age groups are more vulnerable to vaginal candidiasis.

The predisposing factors of vaginal candidiasis from positive 
isolates were analysed in which use of antibiotics (41.67%) 
has been the most frequently associated risk factor followed 
by pregnancy (25%), intrauterine devices (16.67%), diabetes 
mellitus (16.67%). 

History of antibiotics, corticosteroids usage (41.67%) was the 
most common predisposing factor associated with vaginal 
candidiasis in our study. Antibiotic usage will cause the elimi-
nation and alteration of normal bacterial flora and allows the 
colonization of Candida. Our findings show agreement with 
studies of Jinping Xu [16] that use of antibiotics favours can-
didiasis.

Pregnancy (25.00%) was the second most common predis-
posing factor associated with vaginal candidiasis in our study. 
Our findings show agreement with studies of Sobel [9] and 
Okungbova et al [17], Ahmet et al [18] that high level of re-
productive hormones and increase glycogen content of va-
gina favours candidiasis in pregnancy. 

The other major risk factor was the use of Intrauterine de-
vices. In our study, 16.67% of patients had developed vaginal 
candidiasis due to the usage of vaginal candidiasis.  So preg-
nancy, use of chemotherapeutic agents and IUDs had been 
identified as risk factors associated with vaginal candidiasis 
in our study. These risk factors associated in our study corre-
lated well with the studies of Mirela et al [19] and Lundstrom 
et al [20]. 

In vitro antifungal susceptibility testing is becoming impor-
tant because of the emergence of new non albicans strains 
and the increased inherent and acquired resistance to azoles 
and Amphotericin-B. Antifungal susceptibility testing in our 
study revealed that all of the Candida albicans isolates tested 
was susceptible to Ketoconozole, Voriconazole, Clotrimazole, 
Nystatin and Miconazole. For Fluconazole and Itraconazole, 
the overall susceptibility rate for   C. albicans was 66.67%. C. 
parapsilosis isolates were resistant to Itraconazole (42.86%), 
Clotriconazole (42.86%) and Miconazole (28.57%). However 
they showed a 100% susceptibility to Fluconazole, Voricona-
zole, Nystatin and Ketoconazole. C. glabrata showed 50% 
resistance to itraconazole but showed 100% sensitivity to all 
other drugs. Our findings correlate with the study of Saldan-
ha et al [12] and Noake et al [21] which showed Candida spe-
cies show 50% resistance to azoles.

Most non-albicans Candida species in our study had higher 
azole resistance and infections they cause are often difficult 
to treat.  C. parapsilosis showed higher resistance to Micon-
azole, Clotrimazole and Itraconazole in our study. A similar 
study by Sobel [9] showed higher resistance. One of the pos-
sible explanations for more frequent isolation of non-albicans 
species from vulvovaginitis patients may be the increased 
use of topical azole agents. So the present study emphasizes 
the need for testing the antifungal susceptibility tests for the 
Candida isolates to control the spread of new resistant strains 
in the future.

Conclusion:
The epidemiological profile of vaginal candidiasis varies from 
country to country as well as within the country depending 
upon so many factors like socioeconomic and health factors. 
Whereas in India there is an increase in infections with non-
albicans Candida spp and the emergence of azole resistant 
C. albicans and non albicans species also specify the need of 
species identification and antifungal susceptibility  as a part 
of the laboratory diagnosis of vaginal candidiasis. The emer-
gence of itraconazole resistance in non albicans Candida 
may caution against its use as a prophylactic agent in hospi-
tals.  Effective antifungal treatment is an important criterion 
in treating the candidial infections. Therefore, screening pro-
gramme is essential to monitor the antimicrobial resistance. 
The epidemiological status of candidiasis plays an important 
role in the control strategies. This study also provides the 
baseline information on the prevalence and antifungal sus-
ceptibility pattern of Candida isolates in our region.
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Table 1: Age wise distribution of patients from which Can-
dida species isolated
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18-25 2 1 1 33.33
26-35 1 0 4 41.67
36-45 0 1 2 25.00
Total 3 2 7 24.00
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25.00 16.67 58.33
Percentage of Non-
albicans spp
75.00

Table 2: Predisposing factors for Vaginal Candidiasis

Predisposing factors Number of 
patients

Percentage of 
isolation

Pregnancy 3 25.00

History of Antibiotics 5 41.67

Intrauterine devices 2 16.67

Diabetes Mellitus 2 16.67

Table 3: Antifungal susceptibility pattern by disk diffusion method

Antifungal
agents

No.
(n)

Fluconazole Itraconazole Voricona-
zole Clotriconazole Nystatin Miconazole Ketoconazole

5%

S% R% S% R% S% R% S% R% S% R% S% R% S% R%

C. albicans 3 66.67 33.33 66.67 33.33 100 0 100 0 100 0 100 0 100 0

C. glabrata 2 100 0 50.00 50.00 100 0 100 0 100 0 100 0 100 0

C. parapsi-
losis 7 100 0 57.14 42.86 100 0 57.14 42.86 100 0 71.43 28.57 100 0

S = Susceptible, R = Resistant


