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ABSTRACT

Background: Vaginal candidiasis is the most common opportunistic mucosal infection that affects large numbers
of healthy women of childbearing age. Candida is capable of causing various clinical manifestations ranging from
mucocutaneous overgrowth to disseminated infection. This was a cross-sectional study conducted between
September to December 2015. Aim of the study: To determine the prevalence and antifungal susceptibility of
Candida isolates of vaginal swab among reproductive age women. Materials and Methods: Women within the
age group of 15 to 45 years formed the population of this study. Socio-demographics information, were gotten
through a standard questionnaire. Vaginal swabs were collected from each participant and cultured on Sabouraud
dextrose agar supplemented with chloramphenicol. Identification of the isolates were based on morphological
appearance, germ tube and chlamydospore formation. Antifungal susceptibility testing was performed by using the
CLSI guidelines (CLSI, 2012). Results: Of the 246 participants who submitted vaginal swabs, yeasts was isolated
in 47 (19.1%). Out of 47 yeasts isolates, 28 (11.4%) were Candida albicans while 19 (7.7%) were non- albicans
Candida species (NAC). Antifungal susceptibility testing performed on C. albicans showed a high susceptibility to
fluconazole 23/28 (82.1%) and nystatin 15/28 (53.6%) while NAC exhibited high resistance 4/19(21.1) and
2/19(10.5) to fluconazole and nystatin respectively. Conclusion: Hence, there is need to understand the pattern of
antifungal susceptibility in our community in order to adequately check the spread of resistant species in this
population.
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INTRODUCTION mechanism responsible for candidiasis.” Therefore
candidiasis was considered “disease of diseased’’. Lately
this concept has changed and it is established that
Candida can actively participate in the pathogenesis of
the disease progression by using mechanism of
aggression like tissue adhesion, phenotypic switching,
biofilm formation, and production of extracellular
hydrolytic enzyme which play an important role in
colonization and invasion of host tissue.[®*'%

Vulvovaginal candidiasis (VVC) is an opportunistic
fungal infection of the female lower genital tract caused
by Candida species.! Mucosal candidiasis, especially
vulvovaginal candidiasis, is the most common fungal
disease in normal healthy women®® Candida is the most
common cause of fungal infections and also an important
cause of community and health care associated
infections.[! Although considered to be part of normal
microbial flora, Candida is capable of causing various
clinical manifestations ranging from mucocutaneous
overgrowth to disseminated infection like candidemia.®
However, factors like HIV/AIDS, treatment with broad
spectrum antibiotics and immunosuppressive drugs
increase the vulnerability to Candida infections.®

The genus Candida consists of a group of heterogeneous
organisms with more than 17 different Candida
species.) Although Candida albicans is the most
prevalent species involve in infections, the trend towards
non-albicans Candida (NAC) species is documented in
recent  studies.®®)  Surprisingly, the clinical
manifestation  caused by NAC  species. is
indistinguishable from those caused by Candida albicans
but they differ in their susceptibility to antifungal agents

The role Candida in establishment and progression of
infection was considered to be passive, whereas the
immune status of host was considered as a vital
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and often show high resistance to commonly used
antifungal drugs.™

In routine clinical practice very low attention has been
laid on the antifungal sensitivity of Candida isolates in
Jos, Plateau State. Furthermore, there is inadequate data
on the pattern of sensitivity of yeast isolates to
commonly used antifungal drugs in our community.

Therefore, the present study is aimed to determine the
prevalence and susceptibility pattern of Candida species
causing wvulvovaginal candidiasis among women of
reproductive age our local population.

MATERIALS AND METHODS

Study area

The study was conducted in Jos, the capital city of
Plateau State, Nigeria. The city of Jos is the largest
settlement in Plateau State with a population of over one
million people.

Study population

Women within the age groups of 15 to 45 years formed
the population of this study. The study period was
between September and December 2015.

Ethical clearance

Ethical clearances were sought and obtain from the
following hospitals where samples were collected for the
study. Plateau state specialist hospital, Faith Alive
Foundation and Our Lady of Apostle Hospital all located
in Jos metropolis. Specimens were collected from
individual who gave consent to be part of the study.

Data collection

Structured questionnaires were used as a source of data
collection and were administered to study participants.
Information on the age, occupation and marital status
were captured in the questionnaire.

Sample collection

A total of 246 high vaginal swab specimens were
collected from female with vaginal discharge in the
aforementioned hospital using sterile swab sticks. The
specimens were transported without any delay to hospital
laboratory for analysis.

Isolation and characterization of yeast

Swab specimens were streak-inoculated on Sabouraud
dextrose agar (SDA) media containing Chloramphenicol
10% (Plasmatec Laboratory Products LTD, UK), culture
plates were incubated for 24-48 hours. Plates showing no
yeast growth were further incubated for 72 hours.
Colonies of Candida species were presumptively
identified by the creamy, smooth, pasty and convex
appearance. Wet smears preparation and direct gram
were also performed on swab specimens after
inoculation. Presence of pseudohyphae, budding cells
and gram positive budding cells also further confirm the
Candida presence.

Germ tube test

A suspension of pure Candida isolate was made by
inoculating a test tube containing 0.5ml of human serum
with a loopful of the organism. It was incubated in a
water bath for 2-4hours at 37°C. After incubation, a wet
preparation was made by transferring an aliquot of the
suspension onto a clean glass slide and cover with
coverslip. This was examined using a x10 and x40
objectives respectively. The presence of elongated
daughter cells from the mother cells without constriction
at their origin is referred to a germ tube while those cells
with constriction at the origin of mother cells were noted
as pseudohyphae®®.Germ tube and pseudohyphae were
positive indication for Candida albicans.!**!

Chlamydospore formation test

Test colonies were stab- inoculated on corn-meal agar
plate by slide culture technique and was incubated for 72
hours at 25°C. Chlamydospore formation was
demonstrated by staining with Lactophenol cotton
blue.'®*1 Yeast isolates found to be positive for
Chlamydospore formation were further confirmed as
Candida albicans whereas those showing negative
results were regarded as non albicans Candida spp.

Preparation of standardized yeast inoculum

The Clinical and Laboratory Standards Institute
guidelines™! were used to prepare BaSO4 turbidity
standard (0.5 McFarland standard). Briefly, 99.5 mL of
solution A (1% v/v H,SO4) was added to 0.5 mL of
solution B (1.17% w/v BaCl2. 2H20) with constant
stirring. Using matched cuvette with a 1.0 cm light path,
the ODg2snmy Was measured on the spectrophotometer.
The 0.5 McFarland standard was distributed into
disposable screw-capped universal bottle. From SDA
plate, a discrete colony of test organisms were suspended
in sterile distilled water and was agitated briefly to
homogenize. The yeast density which gave an ODgzsnm)
equivalent to that of 0.5 McFarland standard is referred
to as the standardized inoculum.

Antifungal sensitivity testing

The antifungal susceptibility testing for nystatin and
fluconazole was based on Clinical Laboratory Standards
Institute™® disc diffusion method. Mueller Hinton glucose
methylene blue agar surface was inoculated by using a
sterile swab dipped in a standardized Candida cell
suspension, it was allowed to dry. The antifungal discs
were dispensed on the inoculated SDA plates, sensitivity
plates were incubated at 37°C for 24hours. The zone size
were measured and interpreted according to CLSI
interpretative break point.

Data analysis

Data obtained from the study were analyzed using EPI
info Version 3.5.1. P< 0.05 was considered statistically
significant.
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RESULTS

Of the 246 women studied, vaginal candidiasis was
found in 47 (19.1%) patients. Candida albicans was the
predominant specie with a prevalence of 28 (11.4%)
while non Candida albicans was 19 (7.7%) as shown in
figure 1.

The demographic characteristics of study participants
were recorded in tablel. Results from this table revealed
that individuals within the age group 30-34 years
recorded the highest occurrence of Candidiasis with
Candida albicans prevalence 7 (15.6%) and non
Candida albicans 5 (11.1%). In addition there was no
statistically significant difference in the occurrence of
candiasis among age groups p>0.05. Regarding
occupation and marital status Candida isolates were
predominant amongst housewives and married women
with a prevalence of 5(31.3%) and 18(15.8%)
respectively.

The results of antifungal sensitivity pattern of Candida
isolates to fluconazole and Nystatin was shown in table

2. Candida albicans exhibit higher sensitivity 23/28
(82.1%) to fluconazole when compared with Nystatin
15/28 (53.6%). Conversely, non Candida albicans
exhibited high resistant to fluconazole 4/19 4 (21.1%)
and Nystatin 2/19 2 (10.5%).

12 114

10

0

Non albicans candida

Candida albican

Figure 1: Percentage frequency of Candida species.

Table 1: Demographic characteristics of women with vaginal candidiasis in Jos.

Demographic No. Examined C. albicans Non Candida albicans P value
variables ' No. Positive (%) No. Positive (%)
Age groups (years)
15-19 11 1(9.1) 0(0.0)
20-24 73 6(8.2) 5(1.8)
25-29 73 8(11.0) 7(9.6)
30-34 45 7(15.6) 5(11.0) 0.8417
35-39 27 4(14.8) 4(7.4)
44-44 17 2(11.8) 0(0.0
Occupation
Civil servants 63 8(12.7) 3(4.8)
Business 23 3(13.4) 2(8.7) 0.1884
House wife 16 5(31.3) 1(6.3) '
Student 144 12(8.3) 13(9.0)
Marital status
Married 114 18(15.8) 9(7.9) 0.1234
Single 132 10(7.6) 10(7.6)
Total 246 28(11.4) 19(7.7)

Table 2: Antifungal sensitivity pattern of Candida
isolates to fluconazole and nystatin.

. Fluconazole Nystatin

E?)Inaqcle(ia isoITI:fe d No. Sensitive | No. Sensitive
(%) (%)

Candida
albicans 28 23 (82.1) 15(53.6)
Non
albicans 19 4(21.1) 2(10.5)
Candida
Total 47 27(57.4) 17(36.2)
DISCUSSION

Vulvovaginal candidiasis is a common female genital
infection affecting mostly women of child bearing age.

Candida colonizes mucous membranes such as the
vagina, urinary tract and the oral cavity?®. However,
vaginal candidiasis occurs as a result of multiplication of
Candida especially when the physiologic conditions of
the vagina are altered.*

A prevalence of 19.1% of vaginal candidiasis was
recorded in our study. However this value is lower than
the 40.6% observed in Edo state, Nigeria® and other
similar studies elsewhere.®**! The reason for this
variation in prevalence could be due to the differences in
methodology. Nevertheless, our study prevalence is
similar to 20.6% reported in Costa Rica’®! and 20.15%
reported in Brazil.**
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Our study further revealed Candida albicans as the most
frequent yeast isolates. This observation is consistent
with reports obtain in Libya,®™ Edo state, Nigeria,®
Egypt.*® and Pakistan.®” On the contrary, a study by
Sandra et al., from lowa city has non albicans Candida as
the preponderant yeast isolates.™"!

In relation to the sensitivity pattern of yeasts to
antifungal drugs, Candida albicans showed more
susceptibility to Fluconazole 23/28(82.1%) and Nystatin
15/28(53.6%) compared with the non albicans Candida
with  4/19(21.1%) susceptibility to fluconazole and
2/19(10.5) susceptibility to nystatin. This sensitivity rates
are comparable to the result of Mona from Egypt®®* who
reported a higher resistant in the non albicans Candida
isolates than in Candida albicans. In addition, other
studies conducted elsewhere have further buttressed our
finding.**

CONCLUSION

The present study has showed that Candida albicans was
the predominant yeast isolated from the vagina of
sexually active women in Jos. The efficacy of
fluconazole against the species of Candida studies has
justified its use as a drug of choice for the treatment of
vaginitis caused by Candida in our study area.
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