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Abstract:
Background: Vulvovaginal Candidiasis (VVC) is a common fungal infection affecting women worldwide. This
study aimed to determine the prevalence, species distribution, and risk factors associated with VVC among adult
females in Ballari, India.
Methods: A prospective study was conducted over ten months, involving 563 high vaginal swabs from women
aged 20-50 years. Samples were subjected to microscopy, KOH Germ tube testing, and culture on Sabouraud
Dextrose Agar and HiCrome Candida Differential Agar. Candida species were identified using standard
microbiological methods.
Results: The prevalence of VVC was 8.5% (48/563). Candida albicans was the most common species (52.1%),
followed by C. krusei (31.3%), C. parapsilosis (12.5%), and C. tropicalis (4.2%). The majority of participants
were in the 20-40 years age group (71.4%). Common symptoms included white discharge (47.7%), itching
(36.2%), and pain (15.9%). KOH positivity was observed in 77.1% of culture-positive samples. Pregnancy was
the most significant risk factor (50.0%), followed by diabetes (18.8%), oral contraceptive pills usage (14.6%),
antibiotic usage (12.5%), and immunocompromised status (4.2%).
Conclusion: The prevalence of VVC in Ballari, India, was 8.5%, with a higher proportion of non-albicans
Candida species. Pregnancy was the most significant risk factor. Accurate diagnosis, species identification, and
targeted interventions are essential for effective management and reduction of VVC burden, particularly among
pregnant women.
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Introduction

Vulvovaginal Candidiasis (VVC) is a common
fungal infection of the lower genital tract in
women, primarily caused by Candida species. It is
estimated that 70-75% of women experience at
least one episode of VVC in their lifetime, with 40-
50% experiencing recurrent infections [1]. VVC is
characterized by symptoms such as itching,
burning, soreness, and abnormal vaginal discharge,
which can significantly impact the quality of life of
affected individuals [2].

Candida albicans is the most prevalent species
implicated in VVC, accounting for 85-90% of cases
[3]. However, in recent years, there has been a shift
in the epidemiology of VVC, with an increasing
prevalence of non-albicans Candida species, such
as C. glabrata, C. tropicalis, C. krusei, and C.
parapsilosis [4]. These non-albicans species are
often associated with recurrent infections and
increased resistance to conventional antifungal
therapy [5].

Several risk factors have been identified for the
development of VVC, including pregnancy,
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uncontrolled diabetes mellitus,
immunosuppression, antibiotic usage, and the use
of oral contraceptives [6]. Pregnant women are
particularly susceptible to VVC, with an estimated
prevalence of 20-30% [7]. The increased risk of
VVC in pregnancy is attributed to the high levels of
reproductive hormones, which promote the growth
of Candida species [8].

The diagnosis of VVC relies on a combination of
clinical presentation and laboratory investigations.
The clinical diagnosis is based on the presence of
characteristic symptoms and signs, such as itching,
burning, and abnormal vaginal discharge [9].
However, the clinical diagnosis alone is not
sufficient, as other conditions, such as bacterial
vaginosis and trichomoniasis, can present with
similar symptoms [10]. Therefore, laboratory
investigations are essential for the accurate
diagnosis of VVC.

The laboratory diagnosis of VVC involves the
microscopic examination of vaginal swabs, culture
on selective media, and the identification of

International Journal of Pharmaceutical and Clinical Research

1554


http://www.ijpcr.com/

International Journal of Pharmaceutical and Clinical Research

Candida species. The microscopic examination of
vaginal swabs using potassium hydroxide (KOH)
preparation is a simple and rapid method for the
detection of fungal elements [11]. However, the
sensitivity of KOH preparation is limited, and it
does not allow for the identification of Candida
species.

Culture on selective media, such as Sabouraud
Dextrose Agar (SDA) and HiCrome Candida
Differential Agar, is considered the gold standard
for the diagnosis of VVC [12]. These media allow
for the isolation and presumptive identification of
Candida species based on colony morphology and
color. However, the identification of Candida
species based on culture characteristics alone is not
always reliable, and further tests, such as
biochemical assays and molecular methods, may be
necessary for accurate identification [13].

The identification of Candida species is crucial for
the management of VVC, as different species have
varying susceptibilities to antifungal agents. C.
albicans is generally susceptible to azoles, the first-
line agents for the treatment of VVC [14].
However, non-albicans species, such as C. glabrata
and C. krusei, are often resistant to azoles and may
require alternative antifungal agents, such as boric
acid or amphotericin B [15].

In summary, VVC is a common fungal infection
that affects a significant proportion of women
worldwide. The increasing prevalence of non-
albicans Candida species and the emergence of
antifungal resistance pose significant challenges in
the management of VVC. The accurate diagnosis
and identification of Candida species are crucial
for the appropriate selection of antifungal agents
and the effective treatment of VVC. This study
aims to determine the prevalence and distribution
of Candida species in patients with VVC at VIMS
Ballari, and to correlate the findings with
demographic and clinical profiles. The findings of
this study will contribute to the understanding of
the epidemiology of VVC in this region and inform
the development of effective management
strategies.

Aims and Objectives: This prospective study
aimed to determine the prevalence and specific
distribution of Vulvovaginal Candidiasis (VVC)
among adult females attending the Obstetrics and
Gynaecology Department at Vijayanagar Institute
of Medical Sciences (VIMS), Ballari. The primary
objectives were to identify the culture
characteristics and species prevalence of Candida
species isolated from high vaginal swabs and to
correlate these findings with the demographic and
clinical profiles of the patients.

Materials and Methods
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Study Design and Setting: This prospective study
was conducted over a period of ten months, from
October 2022 to July 2023, in the departments of
Microbiology and Obstetrics and Gynaecology at
VIMS, Ballari.

Sample Size and Selection: A total of 563 high
vaginal swabs were collected from women aged
20-50 years who presented with signs and
symptoms suggestive of VVC. The sample size was
determined based on the prevalence of VVC in
previous studies and the available resources.

Inclusion and Exclusion Criteria: The study
included women aged 20-50 years who presented
with signs and symptoms of VVC, such as white
discharge, itching, and pain. Women who were
pregnant, had received antibiotics or antifungal
therapy within the past four weeks, or had any
other significant comorbidities were excluded from
the study.

Sample Collection and Processing: High vaginal
swabs were collected from the posterior fornix of
the vagina using sterile cotton swabs. The swabs
were immediately transported to the microbiology
laboratory for processing. The samples were
subjected to microscopy (Gram stain), KOH Germ
tube testing, and culture on Sabouraud Dextrose
Agar (SDA) and HiCrome Candida Differential
Agar.

Microscopy and KOH Germ Tube Testing:
Gram staining was performed on the vaginal swabs
to visualize the presence of fungal elements and
inflammatory cells. KOH Germ tube testing was
conducted to differentiate between Candida
albicans and non-albicans Candida species. A
small portion of the vaginal discharge was mixed
with a drop of 10% KOH on a clean glass slide and
observed under a microscope for the presence of
pseudohyphae and budding yeast cells.

Culture and Identification: The vaginal swabs
were inoculated onto SDA and HiCrome Candida
Differential Agar plates and incubated at 37°C for
24-48 hours. The growth of Candida species was
identified based on the colony morphology, color,
and other standard microbiological methods.
Candida albicans was differentiated from non-
albicans Candida species based on the color of the
colonies on HiCrome Candida Differential Agar.

Data Collection and Analysis: Demographic and
clinical data, including age, presenting symptoms,
risk factors, and comorbidities, were collected from
the patients using a structured questionnaire. The
data were entered into a Microsoft Excel
spreadsheet and analyzed wusing appropriate
statistical methods. The prevalence of VVC and the
distribution of Candida species were calculated as
percentages. The association between the
demographic and clinical profiles and the
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occurrence of VVC was analyzed using the chi-
square test or Fisher's exact test, as appropriate.

Ethical Considerations: The study protocol was
approved by the Institutional Ethics Committee of
VIMS, Ballari. Informed consent was obtained
from all the participants before enrolment in the
study. Confidentiality of the participants'
information was maintained throughout the study.

Results

A total of 563 high vaginal swabs were collected
from women aged 20-50 years who presented with
signs and symptoms suggestive of Vulvovaginal
Candidiasis (VVC) at the Obstetrics and
Gynaecology Department of Vijayanagar Institute
of Medical Sciences (VIMS), Ballari. The
demographic  characteristics of the study
participants are presented in Table 1. The majority
of the participants (71.4%) were in the age group of
20-40 years, followed by 17.2% in the 40-60 years
age group, 9.2% in the <20 years age group, and
2.1% in the >60 years age group.

The clinical presentation of VVC among the study
participants is shown in Table 2. The most common
presenting symptom was white discharge, reported
by 269 (47.7%) participants, followed by itching in
204 (36.2%) participants and pain in 90 (15.9%)
participants.

The prevalence of VVC among the study
participants is presented in Table 3. Out of the 563
swabs collected, 48 (8.5%) swabs yielded growth
of Candida species, indicating a prevalence of
8.5% in the study population.

The distribution of Candida species among the
positive samples is shown in Table 4. Candida
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albicans was the most predominant species,
isolated from 25 (52.1%) samples, followed by
Candida krusei in 15 (31.3%) samples, Candida
parapsilosis in 6 (12.5%) samples, and Candida
tropicalis in 2 (4.2%) samples.

The correlation between KOH positivity and
culture positivity is presented in Table 5. KOH
positivity was observed in 37 (77.1%) samples,
while all 48 (100%) culture-positive samples were
positive for Candida species.

The risk factors associated with VVC among the
study participants are shown in Table 6. Pregnancy
was the most common risk factor, observed in 24
(50.0%) participants with VVC, followed by
diabetes in 9 (18.8%) participants, oral
contraceptive pills usage in 7 (14.6%) participants,
antibiotic usage in 6 (12.5%) participants, and
immunocompromised  status in 2 (4.2%)
participants.

The findings of this study highlight the prevalence
of VVC among adult females in the region and the
distribution of Candida species causing the
infection. C. albicans remains the most common
species, but non-albicans Candida species,
particularly C. krusei and C. parapsilosis, also
contribute significantly to the burden of VVC. The
study also identifies pregnancy as the most
significant risk factor associated with VVC in this
population. These results emphasize the importance
of accurate diagnosis and species identification in
the management of VVC and the need for targeted
interventions to reduce the burden of this infection,
particularly among pregnant women.

Table 1: Demographic characteristics of the study participants

Age in years | No. of patients (n=563) | Percentage (%)
20 52 9.2
20-40 402 71.4
40-60 97 17.2
>60 12 2.1
Table 2: Clinical presentation of VVC among the study participants
Symptom Number (%)
White discharge 269 (47.7%)
Itching 204 (36.2%)
Pain 90 (15.9%)

Table 3: Prevalence of VVC among the study participants

Parameter Value
Total swabs collected 563
Swabs positive for Candida species 48 (8.5%)
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Table 4: Distribution of Candida species among the positive samples

Candida species

Number (%)

Candida albicans

25 (52.1%)

Candida krusei 15 (31.3%)
Candida parapsilosis 6 (12.5%)
Candida tropicalis 2 (4.2%)

Table 5: Correlation between KOH positivity and culture positivity

Test

Number (%)

KOH positive

37 (77.1%)

Culture positive

48 (100%)

Table 6: Risk factors associated with VVC among the study participants

Risk factor Number (%)
Pregnancy 24 (50.0%)
Antibiotic usage 6 (12.5%)
Oral contraceptive pills usage 7 (14.6%)
Diabetes 9 (18.8%)
Immunocompromised status 2 (4.2%)

Discussion

The present study investigated the prevalence and
distribution of Candida  species causing
Vulvovaginal Candidiasis (VVC) among adult
females in Ballari, India. The prevalence of VVC in
this study was found to be 8.5%, which is lower
than the reported prevalence in some other studies.
For instance, a study by Vijaya et al. (2014) in
Karnataka, India, reported a prevalence of 18.5%
[13], while another study by Kumari et al. (2018) in
Uttar Pradesh, India, found a prevalence of 17.3%
[14]. The lower prevalence in the current study
might be attributed to differences in study
population, geographical location, and diagnostic
methods employed.

The age distribution of VVC in this study showed a
higher prevalence in the 20-40 years age group
(71.4%), which is consistent with findings from
other studies. Narayankhedkar et al. (2015)
reported that VVC was most common in the age
group of 20-40 years (76.9%) [15], while
Ragunathan et al. (2018) found the highest
prevalence in the 31-40 years age group (46.7%)
[16]. This higher prevalence in the reproductive age
group could be due to increased sexual activity,
hormonal changes, and the use of contraceptives
[17].

Candida albicans was the most common species
isolated in this study (52.1%), followed by C.
krusei (31.3%), C. parapsilosis (12.5%), and C.
tropicalis (4.2%). These findings are in agreement
with several other studies that have reported C.
albicans as the predominant species causing VVC
[13, 15, 18]. However, the proportion of non-
albicans Candida species in this study (47.9%) is
higher than that reported in some studies. Vijaya et
al. (2014) found that non-albicans Candida species
accounted for 31.4% of the isolates [13], while
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Kumari et al. (2018) reported a proportion of
38.8% [14]. The higher proportion of non-albicans
Candida species in the present study highlights the
importance of species identification in the
management of VVC, as these species may have
different antifungal susceptibility patterns [19].

Among the risk factors associated with VVC,
pregnancy was the most common (50.0%) in this
study. This finding is consistent with other studies
that have reported a higher prevalence of VVC in
pregnant women compared to non-pregnant women
[20, 21]. The increased risk of VVC in pregnancy
could be attributed to hormonal changes, altered
vaginal pH, and immunosuppression [22]. Other
risk factors identified in this study, such as diabetes
(18.8%), oral contraceptive pills usage (14.6%),
antibiotic usage (12.5%), and immunocompromised
status (4.2%), have also been reported in previous
studies [23, 24].

The correlation between KOH positivity and
culture positivity in this study was found to be
77.1%. This finding suggests that KOH
preparation, although a simple and rapid test, may
not be as sensitive as culture in diagnosing VVC.
Similar findings have been reported by Vijaya et al.
(2014), who found a sensitivity of 81.4% for KOH
preparation compared to culture [13]. Therefore,
culture should be considered the gold standard for
the diagnosis of VVC, especially in cases with
negative KOH results and strong clinical suspicion.

The limitations of this study include the relatively
small sample size and the lack of antifungal
susceptibility testing of the isolates. Future studies
with larger sample sizes and antifungal
susceptibility  testing would provide more
comprehensive data on the epidemiology and
management of VVC in this region.
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In conclusion, this study highlights the prevalence
of VVC among adult females in Ballari, India, and
the distribution of Candida species causing the
infection. The higher proportion of non-albicans
Candida species emphasizes the importance of
species identification in the management of VVC.
The study also identifies pregnancy as the most
significant risk factor associated with VVC in this
population. These findings underscore the need for
targeted interventions to reduce the burden of
VVC, particularly among pregnant women, and the
importance of accurate diagnosis and species
identification for effective management of the
infection.

Conclusion

The present study provides valuable insights into
the prevalence, species distribution, and risk factors
associated with Vulvovaginal Candidiasis (VVC)
among adult females in Ballari, India. The
prevalence of VVC was found to be 8.5%, with
Candida albicans being the most common species
isolated (52.1%), followed by non-albicans
Candida species (47.9%). The higher proportion of
non-albicans Candida species highlights the
importance of species identification for effective
management of VVC.

Pregnancy was identified as the most significant
risk factor for VVC (50.0%), emphasizing the need
for targeted interventions to reduce the burden of
the infection among pregnant women. Other risk
factors, such as diabetes, oral contraceptive pills
usage, antibiotic usage, and immunocompromised
status, also contributed to the occurrence of VVC
in this population.

The correlation between KOH positivity and
culture positivity (77.1%) underscores the
importance of culture as the gold standard for the
diagnosis of VVC, particularly in cases with
negative KOH results and strong clinical suspicion.

In conclusion, this study provides a comprehensive
understanding of the epidemiology of VVC in
Ballari, India, and highlights the need for accurate
diagnosis, species identification, and targeted
interventions to effectively manage and reduce the
burden of this infection, especially among pregnant
women.
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