Journal of Advances in Microbiology

22(10): 113-119, 2022; Article no.JAMB.92131
ISSN: 2456-7116

Vulvovaginal Candidiasis at Institute
Pasteur of Dakar, Senegal: Prevalence
and Associated Risk Factors

Babacar Ndiaye ¥, Khadim Diongue ", Abdoulaye Seck ¢, Abdou Diop ?,
Mame Diarra Diouf ¢, Assane Dieng ®¢, Khadidiatou Mangou ,

Lauriane Koko Marcel Koumondji 2, Thierno Abdoulaye Diallo 2,

Chantal Mahou 2, Philippe Dubrous @ and Cheikh Saad Bouh Boye ®*©

% Laboratory of Medical Biology, Pasteur Institute, Dakar, Senegal.

b Laboratory of Parasitology and Mycology, Aristide Le Dantec Hospital, 30 Avenue Pasteur,

BO 3001, Dakar, Senegal.

¢ Department of Parasitology-Mycology, Cheikh Anta DIOP University of Dakar,

BO 3005, Dakar, Senegal.

d Bacteriology-Virology Laboratory, Cheikh Anta DIOP University of Dakar, BO 3005, Dakar, Senegal.
¢ Bacteriology-Virology Laboratory, Aristide Le Dantec Hospital, 30 Avenue Pasteur,

BO 3001, Dakar, Senegal.

f Immuno-Pathophysiology and Infectious Diseases Laboratory, Pasteur Institute, Dakar, Senegal.

Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final
manuscript.

Article Information

DOI: 10.9734/JAMB/2022/v22i10670

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,
peer review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/92131

Received 09 July 2022
Accepted 17 September 2022
Published 26 September 2022

Original Research Article

ABSTRACT

Vulvovaginal candidiasis (CVV) is a superficial mycosis caused by Candida spp. with a
predominance of C. albicans. CVV is opportunistic with several incriminated risk factors. This study
aimed to determine the prevalence of CVV and to investigate potential risk factors.

A cross-sectional study was carried out at the Medical Biology Laboratory in Pasteur Institute in
Dakar, Senegal from September 1 to November 30, 2020. The study cohort was inclusive of all
women received for a vaginal swab test in the laboratory unit. Each patient’s socio-demographic
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to be a factor contributing to its occurrence.

and clinical data were recorded before collecting two swabs samples for direct examination and
culture on CHROMagar Candida incubated at 37 °C for 24 to 48 h.

A total of 312 women with an average age of 32 years (range: 17-74) were included in this study.
An overall CVV prevalence of 32% was found. C. albicans was predominant (73.2%) followed by C.
glabrata (16.8%). The age group [30-40 years] was more infested with 35.3% (p = 0.434) as well as
nulliparous or primiparous women with 38.7% (p = 0.171). CVV was more associated with
disordered vaginal flora and pregnancy with 35.2% (p = 0.323) and 33.7% (p = 0.715) respectively.
CVV was significantly related to contraception (p = 0.014).

An overall high prevalence of CVV was observed mainly due to C. albicans. Contraception seems

Keywords: Candidiasis; species; risk factors.
1. INTRODUCTION

Vulvovaginal candidiasis (VVC) is a
cosmopolitan, opportunistic superficial mycosis
caused by commensal yeast belonging to the
genus Candida [1]. The transition from
colonization to the onset of symptomatic infection
is associated with multiple factors including host
susceptibility, host inflammatory reactions, and
virulence factors of the Candida species
involved. The species responsible are varied with
a predominance of C. albicans and C. glabrata

2.

Clinical symptoms of VVC are thought to be
caused by an overabundance of yeast and its
penetration into the vulvovaginal epithelial cells
[3]. This clinic is characterized by vulvar pruritus
and whitish, curdled leucorrhoea which will cause
significant discomfort for the patients [4,5].

VVC is also known for its high direct or indirect
economic cost associated with its management
[5]. Indeed, CVV is often recurrent (RVVC)
characterized by four or more episodes per year

3].

Several risk factors have been implicated in the
occurrence of CVV, including sexual activity,
recent use of antibiotics, pregnancy, and
immunosuppression due to situations such as
poor control of HIV infection or diabetes [6,7].

Regarding the frequency of VVC with around
75% of women contracting it at least once in their
lifetime, i.e. 138 million per year worldwide [8],
we volunteered to participate in the
documentation of VVC in Senegal. More
specifically, it involved determining the
prevalence of VVC, to identify the species
involved and to specify potential associated risk
factors.

2. MATERIALS AND METHODS

This is a cross-sectional and descriptive study
carried out in the Medical Biology Laboratory of
the Pasteur Institute in Dakar (Senegal) from
September 1 to November 30, 2020.

The study population included women received
in the laboratory for microbiological analysis of
vaginal swab (VS) and who met the required
conditions. Sociodemographic and clinical data
(age, type of flora, parity, contraception) was
recorded for each patient included before sample
collection.

VS were sampled by collecting vaginal
discharges or secretions mainly found in the
posterior fornices after placement of a speculum
unless contraindicated. Two swabs were used,
one for direct examination and the other for
culture. For direct examination, we performed a
microscopic examination after Gram stain for
flora typing with Nugent scores [9]. The culture
was realized by inoculating the samples on
CHROMagar Candida (Becton Dickinson, USA)
chromogenic medium which was then incubated
at 37°C. The cultures were read after 24 and
48 hours.

The mycological diagnosis of VVC was retained
by a positive direct examination associated with
a positive culture showing the presence of 10
yeast colonies at least. The presumptive
identification of Candida species was performed
according to the manufacturer's instructions
according to the following color code: light to
medium green (C. albicans), light rose to pink
with a whitish border (C. glabrata), blue greenish
to metallic blue with or without violet halos (C.
tropicalis), fuchsia pink (C. krusei), yellow (C.
parapsilosis).

For statistical analysis, collected data were
entered into MS Excel 2010 and then transferred
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to the SPSS 20.0 software with which they were
analyzed. Pearson's chi-square test was used to
compare the differences and significance was
considered if p <0.05.

3. RESULTS

In sum, 312 women were included in the study
with a mean age of 32 years ranging from 17 to
74 years. The most represented age group was
between 30 and 40 years old with 136 women
(43.6%). Women with normal vaginal flora
accounted for 53.8% (n = 168) and 56.4% (n =
174) of women were primiparous or nulliparous.
Pregnant women represented 23.7% (n = 74)
and those using contraception 9.9% (n = 31).

Out of these 312 women included, VVC was
diagnosed in 100 corresponding to an overall
prevalence of 32%.

The distribution of VVC according to the species
involved showed a large predominance of C.
albicans followed by C. glabrata with 73% and
16% respectively. Two patients presented co-
infection with C. albicans associated with C.
glabrata or C. krusei (Fig. 1).

The VVC infestation index was found more in the
age group between 20 and 40 years with 73% (p
= 0.261) and in nulliparous and/or primiparous
women with 35.2% (p = 0.171). The infection
was more associated with a disordered flora with
a frequency of 38.3% (p = 0.323). VVC was
found in more pregnant women with a frequency
of 33.8% (p = 0.715). No correlation between
VVC and the following factors was found: age,
parity, type of vaginal flora, and pregnancy
(Table 1). However, VVC was significantly
related to contraception with a frequency of
51.6% (p = 0.014).
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Fig. 1. Distribution of Candida infection by species

Table 1. Sociodemographic and clinical characteristics of the patients (n = 312)

Characteristics Examined Positives p-value
n (%) n (%)

Age group (Years)

<20 2 (0,6) 1(1)

20-40 210 (67,3) 73 (73) 0,261

240 100 (32,1) 26 (26)

Parity

<1 84 (54,9) 62(35,2)

22 15 (9,8) 38 (27,9) 0,171

Type of flora (Nugent score)

Normal 168 (53,8) 48(28,6)

Intermediate 84 (26,9) 29(34,5) 0,323

Imbalanced (vaginosis) 60 (19,2) 23(38,3)
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Characteristics Examined Positives p-value
n (%) n (%)

Pregnancy

Yes 74 (27,3) 25(33,8)

No 238 (76,7) 75(31,5) 0,715

Contraception

Yes 31(9,9) 16(51,6)

No 281 (90,1) 84(29,9) 0,014

4. DISCUSSION

VVC is one of the most frequent infections of the
vulvovaginal tract in women [10], representing a
very serious pathology with a considerable
economic burden related to its management.

In our study, the prevalence of VVC was
estimated at 32%.

Prevalence of VVC was previously estimated in
Senegal at 24% in 2006 during a national survey,
at 34.8% in 2008 in Aristide Le Dantec university
hospital and at 27.2% in 2015 in Ouakam military
hospital in Dakar region respectively according to
citation of Diongue et al, (2018) [1].

Globally, the prevalence of this infection is
variable [5]. In Africa, a prevalence of 22.8% was
reported in Morocco in 2009 [11], 38.9% in Benin
in 2014 [5], 41.3 in Ivory Cost in 2011 [12], and
26% in Mauritania [10]. In Europe, high
prevalence has also been reported, particularly in
Sweden (42.0%) and ltaly (43.5%) [13,14].
Similar results were reported in Turkey with a
prevalence of 40.0% [15].

Our results showed that C. albicans was the
most isolated species (73.2%) followed by C.
glabrata (16.8%).

This same trend has been reported by almost all
authors, particularly in Gabon where C. albicans
and C. glabrata were isolated at 70.2% and 9.6%
respectively [16] as well as in Benin where C.
albicans was isolated at 96.1% followed by C.
glabrata with 3.9% [5]. In several other studies,
proportions ranging from 60 to 90% for C.
albicans were reported especially in Brazil and in
Tunisia [2,17].

The predominance of C. albicans could be
explained by its ability to adhere to the vaginal
mucosa by the expression of virulence factors
including germ tub formation and switch from the
saprophytic state (yeast form) to the pathogenic
state (filamentous form). [5,18]. Thus, C. albicans

which is a commensal yeast of the genital and
gastrointestinal tract, is responsible for 85 to 90%
of VVCs. However, in recent years, there has
been an emergence of “non albicans” Candida
species, essentially C. glabrata isolated with a
prevalence of 5 to 15% of VVC cases while C.
parapsilosis, C. tropicalis, and C. krusei are less
rarely isolated [17,19].

“Non-albicans” species (15 to 47%) have been
particularly involved in the pathogenesis of
RVVC with a predominance of C. glabrata
ranging from 6 to 29% [17].

The emergence of "non-albicans" species could
be explained by selective pressure due to
prolonged antifungals drugs exposure in women
suffering from RVVC [20].

Several risk factors are associated with the
occurrence of VVC. During this study, we
observed that VVC was more associated with
disordered vaginal flora such as vaginosis.

Such an observation has already been found in
Benin [5]. This could be explained by the fact that
Candida spp. behaves as opportunists in this
favorable environment for the development of
microorganisms  habitually considered as
commensals. Indeed, once again C. albicans is
an opportunistic yeast of the vaginal mucosa
which can switch from commensal form to
pathogenic form according to a disorder of the
stability between the local host immune system
and the virulence mechanisms of the fungus.
This disorder induces the expression of virulence
factors by the yeast and the colonization of the
vaginal mucosa [17].

Regarding age, VVC has been observed more in
women aged between 20 and 40 years who can
be considered a sexually active group.

This result is phase with those several other
authors [5,21,22]. Certain very common practices
among women in this age group such as using
particular clothing or undergarments (made of
synthetic fabric and tight clothing), intimate
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hygiene (frequent use of antiseptic products) as
especially intercourse or oro-genital, are
emerging as potential factors in VVC [13].

The increase in hormonal activity, especially
estrogenic which is associated with highest
sexual activity at this age would explain why that
age is a risk factor as reported by several
authors [18,23]. The frequency of VVC tends to
decrease as we observed in our study.

We also noticed that VVC was more associated
with pregnancy although we did not find a
statistically significant difference, the same has
been reported in several other studies [5,10,17].
Indeed, this could be the result of a strong
hormonal change; pregnancy corresponds to a
period of greatest risk. The hormonal disorder
observed during this period (predominant role of
progesterone) causes a modification of the
vaginal epithelium and a drop in vaginal pH,
allowing the implantation of yeasts of the genus
Candida. Furthermore, this high concentration of
progesterone is also responsible for increasing
the glycogen content in the vaginal tissue which
provides a source of carbon for Candida, thus
promoting their multiplication [5].

Likewise, CVV was significant more found
among women under contraception. Indeed,
contraception is a situation quite similar to
pregnancy with a hormonal disorder thus
promoting the proliferation of Candida spp.
Mechanical contraceptives (intrauterine device-
IUD, vaginal ring) contribute to the pathogenesis
of VVC/RVVC. Recent studies show that C.
albicans have a high capacity for adhesion and
production of biofilm on the surface of the 1UD,
allowing them to escape host immunity and
reduce their sensitivity to antifungals [17,24].

Contrastingly, we did not find any correlation
between CVV and multiparity. This agrees with
the results of other studies carried out in
particular in Morocco and in Benin [5,11].

5. CONCLUSION

Our study showed that CVV is a common
condition, especially found in women aged
between 20 and 40 years, as well as in an
vaginal flora disorder, in pregnant women or
under contraception. Despite the high frequency
of CVV in its clinical situations, we have only
found a correlation of CVV with contraception.
Identifying the species involved and the
contributing factors could be an important

well as the frequency of sexual practices,
element in better understanding  the
epidemiology and pathophysiology of this
infection.
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