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Abstract: Background: Vulvovaginal candidiasis presents a worldwide concern owing to its
connections with economic burdens, sexually transmitted infections, and the potential for infection to
ascend the genital tract, resulting in various complications for both pregnant and non-pregnant women.
It ranks second only to bacterial vaginosis and impacts roughly 40-62% of women in their
reproductive years. Moreover, there has been a notable rise in resistance to antifungal treatments over
the past decade. As such, it is crucial to accurately identify Candida strains down to the species level
and perform susceptibility testing for antifungal agents as part of the management of Candidal
infections. Methods: During a 6-month period, 60 Candida species were obtained from 100 clinically
diagnosed vaginitis cases. The growth of these isolates on Sabouraud dextrose agar followed
established protocols, and subsequent Candida speciation was carried out using CHROM agar.
Antifungal susceptibility testing was conducted utilizing the Etest method. Results: Out of the 100
patients with vaginitis, 60 tested positive for Candida species. The isolated Candida species were
categorized into four types: C. albicans (25 cases, 42.8%), C. krusei (20 cases, 35.7%), C. tropicalis
(10 cases, 12.5%), and C. glabrata (5 cases, 8.9%). Antifungal susceptibility testing results revealed
that all Candida isolates exhibited 100% susceptibility to amphotericin B, nystatin, and voriconazole.
However, C. krusei isolates demonstrated 100% resistance to fluconazole, while C. glabrata isolates
exhibited 100% resistanceto ketoconazole. Conclusion: In our current research, C. albicans emerged
as the most prevalent species, closely followed by

C. krusei. The process of initially presuming the identity of Candida species, followed by confirming
it, proves essential in facilitating the prompt commencement of suitable antifungal therapies. Notably,
the relatively elevated resistance observed in Non-albicans Candida species to commonly prescribed
antifungal agents such as fluconazole and ketoconazole underscores the importance of routinely
conducting antifungal susceptibility testing for all Candida isolates.

around half of them experiencing at least one recurrence
[3], [4]. Beyond the discomfort and the finan- cial
expenses linked to medication and healthcare, various
studies have proposed that vaginal candidiasis could
poten- tially heighten a woman’s susceptibility to
contracting othersexually transmitted diseases, including
Human Immunod- eficiency Virus (HIV) [2]. Untreated
vaginal candidiasisin pregnant women can have severe

I.  INTRODUCTION

Vulvovaginal candidiasis (VVC) ranks as the second
most prevalent mucosal infection, trailing only behind
bacterial vaginosis, and it affects a significant number
of otherwise healthy women in the childbearing age
group [1], [2]. Re- search estimates suggest that
approximately 70% of women in their childbearing
years encounter at least one episode of VVC, with
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consequences, poten- tially leading to conditions such
as chorioamnionitis, which

may result in abortion, prematurity, preterm delivery,
and even congenital infections in the newborn. In non-
pregnant women, untreated vaginal candidiasis can
contribute to pelvic inflammatory disease, which can, in
turn, lead to infertility [1], [2], [5]. The primary
symptoms associated with VVC typically include
itching in the vulvar and/or vaginal area andthe presence
of a thick, curd-like vaginal discharge. However, it’s

tropicalis, with increasing frequency. These NAC
species are known for their varying resistance levels to
conventionalantifungal treatments, often contributing to
persistent infec- tions. To prevent the inadvertent
selection of less suscepti- ble NAC species through
empirical antifungal treatments or prophylaxis, it
becomes crucial to routinely perform Candidaisolates’
speciation during specimen processing [7], [8]. The
current study was conducted with the aim of assessing
the prevalence of different Candida species in cases of
vaginal candidiasis and evaluating the susceptibility of
these isolates to antifungal treatments. This data is
essential as it can offer valuable insights into the
development of effective strategies for prevention and
potential treatment approaches for vaginalcandidiasis.

. MATERIAL AND METHODS

This cross-sectional study spanned a duration of six
months. A total of 100 women who presented
complaints including vaginal discharge, itching,
dyspareunia, low backache, and lower abdominal pain
were selected for participation in the study using a
straightforward random sampling method.

Inclusion Criteria: The study included women in the age
range of 16 to 40 years who were clinically diagnosed
with vaginitis.

Exclusion Criteria: The study excluded women who had
previously undergone antifungal treatment and those
who presented with evident vaginal bleeding.

Prior to sample collection, informed verbal and written
con-sent were obtained from each patient, and the study
received approval from the Institutional Ethics
Committee.

Aseptically, a pair of high vaginal swabs were collected
from the posterior vaginal fornix of the subjects using a
vaginal speculum and a posterior vaginal wall retractor.
These swabs were subsequently inoculated onto

important to note that painful urination and/or discomfort
during sexual intercourse (dyspareunia) are also
frequently reported symptoms [1]. Because these
symptoms are not specific and can overlap with other
conditions, confirming the diagnosis through laboratory
culture becomes essential [6]. Candida albicans stands
out as the most frequently en- countered species.
However, there has been a notable risein the recovery
of non-albicans Candida (NAC) species, such as
Candida glabrata, Candida parapsilosis, and Candida

Sabouraud’s dextrose agar (SDA) tubes supplemented
with chlorampheni- col and CHROM agar plates.
Additionally, direct smears were prepared from the
samples, and Gram’s staining was conducted following
standard protocols. The culture tubes and plates that
were inoculated were placed in an incubator set at 37°C
for a period of 48 hours. Colonies showing char-
acteristics indicative of Candida species were subjected
to further identification and speciation using various
methods, including Gram’s staining, Germ tube test,
Chlamydospore formation on corn meal agar, and
biochemical tests. Addi- tionally, Candida isolates were
processed for speciation using CHROMagar. Following an
incubation period of 24-48 hoursat 37°C, Candida species
were differentiated based on the type of growth and the
color of the isolates on CHROMagar Candida plates [7],
[9]:
- C. albicans: Green
- C. tropicalis: Blue to purple
- Candida krusei: Pinkish-purple and fuzzy
- C. glabrata: Cream to white

Antifungal susceptibility testing was conducted for all
Can- dida isolates using the Etest method to ascertain the

Mini- mum Inhibitory Concentration (MIC).

FIGURE 1: The Etest result of a Candida albicans isolate
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tested against fluconazole.

Age group  [Number |Percentage
<20years 8 7.5

20 - 24 years|14 14

25 - 40 years|72 72

>40 years |7 6.5
TOTAL 100 100

TABLE 1: Age distribution of cases.

Candida isolates obtained from vulvovaginal
candidiasis patients were placed on Sabouraud dextrose
agar (SDA) and then incubated at 36°C under moist
conditions for a period ranging from 2 to 4 days. Yeast
colonies with a diameter greater than 2 mm on the SDA
were suspended in a 0.84% sterile saline solution to
achieve a turbidity level equivalent to a 0.5 McFarland
standard.

Chart Title

ity to amphotericin B, nystatin, and voriconazole.
Specifi- cally, all C. albicans (100%) and C. tropicalis
(100%) iso- lates, as well as 60% of C. glabrata isolates,
exhibited sus- ceptibility to fluconazole. However, C.
krusei isolates were uniformly resistant to fluconazole
(100%). Regarding keto- conazole, C. albicans
displayed 100% susceptibility, while other species
displayed varying levels of resistance. All

C. glabrata isolates (100%) were resistant to
ketoconazole, along with 60% of C. krusei isolates, and
one C. tropicalis isolate (33.3%) also exhibited
resistance to ketoconazole.

IV. DISCUSSION

Vulvovaginal candidiasis (VVC) ranks as the second
most prevalent infection affecting symptomatic women
in the vul- vovaginal region, making up approximately
18% to 40% of cases [12]-[14].In the current study,
vaginal candidiasis was identified in 56 (28%)
symptomatic women. This finding aligns with the
research of Ahmad A, et al. [13] and Olowe, et al. [14].
However, it is worth noting that our prevalence rate is

. RESULTS

The study comprised a sample of 100 women. The age
breakdown of the participants was as follows: 8 (7.5%)
were under 20 years old, 14 (14%) fell within the 20-24
age group,

72 (72%) were aged between 25 and 40, and 6 (6.5%)
were over 40 years old.
Every Candida isolate
susceptibil-

demonstrated  complete

Number

FIGURE 2: Distribution of Candida species.

lower than the rate reported by ER Ylander, et al.
[15] Variations in the socio-demographic profiles,
immune system health of patients, administration of
broad-spectrum antibiotics and immune-suppressing
medications, as well as hormonal factors have been
recognized as contributing factors to the disparities
observed in the frequency of initial and/or recurring
episodes of wvulvovaginal candidiasis across various
research studies [12]. The utilization of CHROM agar
for Candida species speciation, which relies on color
differentiation, presents a swift, user-friendly, and
depend- able approach for distinguishing clinically
significant Can- dida species, as opposed to the labor-
intensive traditional methods. Particularly in developing
nations, CHROM agar emerges as a straightforward
phenotypic testing alternative to molecular assays. It
boasts both remarkable sensitivity and specificity in the
accurate identification of Candida species [7], [9].
Consistent with prior research findings, the current study
also revealed that C. albicans was the predominant
species isolated, constituting 44.8% of cases. Among the
non-albicans Candida species, C. krusei took the lead at
36.7%, followed by C. tropicalis at 18.5%, and C.
glabrata at 9.9%. Notably, C. albicans exhibited a
significantly greater propensity for adhering to vaginal
epithelial cells when com-pared to other Candida species.
This heightened adhesive capability may elucidate the
relatively higher prevalence of
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C. albicans in cases of vaginal candidiasis [2]. In the
azole group of antifungals, C. krusei isolates displayed
complete resistance to fluconazole, while 40% of C.
glabrata isolates exhibited resistance. These results
align with the findings reported by Sasikala G [2] and
Bitew A, et al. [12]. Further-more, all five C. glabrata
isolates demonstrated resistance to ketoconazole, as did
60% of C. krusei isolates and one C. tropicalis isolate,
consistent with the observations of Mondal, et al. [19].
The notably elevated resistance levels observedin these
non-albicans Candida (NAC) species toward com-
monly prescribed antifungals underscore the importance
of conducting routine antifungal susceptibility testing
for all Candida isolates.

V. CONCLUSION

In the current study, vulvovaginal candidiasis had an
inci- dence of 28%, with C. albicans being the most
frequently isolated species. The initial presumptive
identification fol- lowed by confirmation of Candida
species is crucial for en- abling prompt initiation of
appropriate antifungal treatment, thereby reducing
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