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ABSTRACT

Bacterial vaginosis (BV) is a condition caused by an overgrowth of normal vaginal flora in women of
childbearing age. In pregnant women Infections occurring during pregnancy may be bacterial, viral, parasitic or
fungal in origin, and could affect any part of the female genital tract. Some of these infections can be attributed

to organisms which are present as normal flora in apparently health subjects, and this is the case of both

Keywords vulvovaginal candidiasis (VVC) and BV in pregnancy, both of which frequently manifest with vaginal
} ) discharge. This study is carried out to investigate the prevalence of co-infection of bacterial vaginosis and
Co-infection, candidiasis among pregnant women attending the Antenatal Clinic of Primary Healthcare Centre, Esan West,
Bacterial Vaginosis, Edo State, Nigeria. A sample size of 220 subjects comprising of 151 pregnant women and 69 non-pregnant
Cand?diasis, women were selected for this study. Subject's data were obtained verbally directly from the patient after consent
Candida, for sample collection w given. The data collected included those on maternal age, gestational age, marital status
Pregnant and occupation. The sample was collected by means of a sterile swab stick by the attending physician. The swab
Article Info sticks were properly labelled with identification number with which they will be processed, and sent immediate
to the laboratory for analysis. From this study, pregnant women had a significantly (p-value < 0.05) higher

P — prevalence of bacterial vaginosis (BV) (31.3%), compared to their non-pregnant counterparts (0%). The overall
15 September 2024 prevalence of BV among reproductive-aged women (pregnant and non-pregnant) was 21.36%. Although not
Accepted: significant (p-value 0.05), the prevalence of vulvovaginal candidiasis (VVC) was higher among pregnant
22 October 2024 women (38.41%compared to non-pregnant women (26.09%). The overall prevalence of VVC in the study
Aviidiie Grifae population was 34.55%. The prevalence of BV and BV/VVC co-infection was significantly (p-value<0.05)
10 November 2024 higher among pregnant women (13.91%) when compared to their non-pregnant counterparts (0%). The overall
prevalence of co-infection among reproductive aged women was 9.55%.In conclusion, bacterial vaginosis (BV)

and vulvovaginal candidiasis (VVC) and their co-infection are notable conditions in pregnant women with the
potential of negatively affecting both maternal, foetal, and neonatal health. The overall prevalence of BV, VVC,
and BV//VVC co-infection in this study was 21.36, 34.55 and 9.55% respectively.
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Introduction

Bacterial vaginosis (BV) is a condition caused by an
overgrowth of normal vaginal flora in women of
childbearing age (Greenbaum et al., 2019). BV is a
disturbance in the vaginal microbiome and its associated
with an increased risk of sexually transmitted infection,
human immunodeficiency virus (HIV) and adverse
pregnancy outcomes (Iyevhobu et al., 2021). The most
severely affected experience is an offensive fishy
smelling discharge which frequently occur around the
time of menstruation. It is characterized by an
overgrowth of predominantly anaerobic organism in
vaginal leading to a replacement of Lactobacilli and an
increase in the vaginal pH (Iyevhobu ef al., 2021). These
aerobic organisms include Gardnerella vaginalis,
Mobiluncus species, Bacteroides, Prevotella species and
Mycoplasma species (Iyevhobu et al., 2021). BV often
subsides after treatment with 50%of women having
return of symptoms within 12 months (Iyevhobu et al.,
2021; Russo et al., 2018). In Nigeria, the prevalence rate
of 17%, 17.3%, and 25% for BV have been reported
from separate studies done in South East, North-East, and
South-West, Nigeria respectively (Adesiji et al, 2007;
Ibrahim et al., 2014; Nigeen et al., 2015).

In pregnant women BV also increase the risk of
miscarriage (Hay et al,, 1994; Animasaun et al., 2023)
pre-term labour, pre-term delivery and post-partum
complication such as endometritis (Iyevhobu et al., 2021;
Minkoff et al., 1984). These conditions are particularly
of high incidence in pregnancy, due to the attendant
reduction in maternal immunity to accommodate the
growing foetus (Iyevhobu et al, 2021; Kourtis et al.,
2014). Infections occurring during pregnancy may be
bacterial, viral, parasitic or fungal in origin, and could
affect any part of the female genital tract (Chan and
Smith, 2018). Some of these infections can be attributed
to organisms which are present as normal flora in
apparently health subjects, and this is the case of both
vulvovaginal candidiasis (VVC) and BV in pregnancy,
both of which frequently manifest with vaginal discharge
(Iyevhobu ef al., 2021).

The high prevalence of bacteria in vaginal disease or
infection and concomitant lower genital tract infection
among symptomatic and asymptomatic pregnant women
is a confirmation of the resultant adverse pregnancy
outcome associated with bacterial vaginosis and Candida
infection (Iyevhobu et al., 2021; Animasaun et al., 2023;
Govender et al, 1996). A number of studies have

investigated the co-infection of bacterial vaginosis with
vulvovaginal candiasis among reproductive-aged women
(Rivers et al., 2011; Aubyn and Tagoe, 2013; Iyevhobu
Kenneth Oshiokhayamhe, 2020; Gupta et al., 2021;
Oparaugo et al., 2022; Huang et al., 2023). However, in
all of the reviewed literature, there was scarcity of
information concerning co-infection of bacterial
vaginosis with vulvovaginal candidiasis among pregnant
women in Edo State, Nigeria. Hence, this study is
justified by the need to fill this research gap by
investigating the prevalence of co-infection of bacterial
vaginosis and candidiasis among pregnant women
attending the Antenatal Clinic of Primary Healthcare
Centre, Esan West.

Materials and Methods
Geographical Description of the Study Area

In Ekpoma, the Esan West Local Government Area of
Edo State, Nigeria, this study was conducted. With a
surface area of 17,450 sq. km and a population of 3.1
million, Edo state is situated in the South-South
geopolitical zone of Nigeria, between longitudes 06° 04'E
and 06° 431E and latitudes 05° 44'N and 07° 34'N. In the
semi-urban town of Ekpoma, the main industries are
agriculture, trade, public service, and education.

Sample Size

The number of subjects required in this research was
guided by upper limit to give 95% level of confidence at
an expected prevalence of about 37% from a previous
study (Oparaugo et al., 2022).
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Sample size=211.95~212 samples

To further accommodate for sampling error, a sample
size of 220 subjects comprising of 151 pregnant women
and 69 non-pregnant women were selected for this study.

Inclusion Criteria

The inclusion criteria for this study are: all consenting
pregnant and non-pregnant women indicated for high
vaginal swab culture attending Primary Health Care,
Esan West, with no history of antibiotics usage in the last
two months.

Exclusion Criteria

The excluded groups in this study are: non-consenting
women; women not indicated for high vaginal swab
culture: women not attending Primary Health Care, Esan
West women with history of antibiotics usage in the last
two months.

Data and Sample Collection

Subject's data were obtained verbally directly from the
patient after consent for sample collection w given. The
data collected included those on maternal age, gestational
age, marital status and occupation.

The sample was collected by means of a sterile swab
stick by the attending physician. The swab sticks were
properly labelled with identification number with which
they will be processed, and sent immediate to the
laboratory for analysis.

Ethical Consideration

Approval for this study was obtained from the Ethical
Committee of the Ministry of Health in Esan West Local
Government Area, Edo State, Nigeria. Verbal informed
consent was obtained from the study participants.

Laboratory Analysis

Vulvovaginal Candidiasis (VVC)

Culture: Culturing was done using both SDA and CAC.
Principle: SDA contains chloramphenicol, gentamycin,

and tetracycline which inhibit the growth of most
bacterial organisms, thus favouring fungal growth.

Furthermore, the high sugar content of SDA promotes
fungal growth.

CHROMagarTM Candida (CAC) is a selective medium
for the isolation of fungi that simultaneously provides
direct differentiation and identification of several
Candida species. The yeasts produce enzymes that react
with chromogenic substrates in the CAC medium,
producing colonies of different colors. These enzymes
are specific, allowing some yeasts to be identified to the
species level by their colour and colony characteristics.

Method: The sample on the swab stick was used to make
a primary inoculum on the surface of a prepared SDA. A
wire loop was used to streak out the inoculum on the agar
surface to obtain discrete colonies, followed by
incubation of the plate at 37°C for 48 hrs. In the presence
of growth, the isolates were identified as Candida using
Gram staining technique, followed by sub-culturing into
CAC to identify the Candida species.

Interpretation of Result

SDA: C. albicans shows white coloured, smooth, and
yeast-like appearance; Candida parapsilosis colonies is
white to creamy, shiny, and smooth;C.dubliniensis is
cream to white; Candidaglabrata colonies is smooth and
cream coloured; while, C.krusei shows rough colonies
(Hadi and AlSultany, 2020).

CAC: On CHROMagarTM Candida (CAC), C. albicuns
carry green colour, C. glabrata is pink-purple,
C.parapsilosis is white to pale pink and Candida krusei

appear as pink colour colonies (Hadi and AlSultany,
2020).

Data Analysis

The data obtained for this study were recorded and
subjected to statistical analysis using the chi-square test
performed by Microsoft Excel (Microsoft Corporation)
version 2016. The socio-demographic characteristics of
the study population and the prevalence of BV, VVC,
and BV/VVC co-infection according to pregnancy status,
maternal age, gestational age, and maternal occupation
was determined.

In addition, the distribution of the various Candida
species according to pregnancy status was al determined.
The prevalence were calculated as the number of positive
samples divided by the tot number of samples tested. The
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p-values <0.05 were considered statistically significant,
while those with values>0.05 were considered
statistically insignificant.

Results and Discussion

The present study investigated the co-existence of
bacterial vaginosis and candidiasis among pregnant
women attending Primary Health Centre in Esan West
Local Government Area of Edo State.

Table 1 shows the socio-demographic characteristics
(age, occupation, and pregnancy status) of the study
population. From the table, most of the respondents were
within the ages of 21-30 years (68.64%) followed
by>30(18.18%), and 0-20 yrs (13.18%). Most of the
respondents were merchants (32.73%) followed by
students (30.45%), tailor (10.45%), housewives (10%),
hairstylists (9.09%), teachers (2.73%) food vendors
(2.27%6), farmers (0.91%), and others (1.36%). The
study population comprised of 15(68.64%) pregnant
women and 69 (31.36%) non-pregnant women
respectively. Most of the pregnant women were in their
second trimester (35%), followed by the third (26.82%)
and first trimesters (6.82%).

Table 2 shows the distribution of vaginal infections
according to pregnancy status. From the table, pregnant
women had a significantly (p-value < 0.05) higher
prevalence of bacterial vaginosis (BV) (31.3%),
compared to their non-pregnant counterparts (0%). The
overall prevalence of BV among reproductive-aged
women (pregnant and non-pregnant) was 21.36%.
Although not significant (p-value 0.05), the prevalence of
vulvovaginal candidiasis (VVC) was higher among
pregnant women (38.41% compared to non-pregnant
women (26.09%). The overall prevalence of VVC in the
study population was 34.55%. The prevalence of BV and
BV/VVC co-infection was significantly (p-value<0.05)
higher among pregnant women (13.91%) when compared
to their non-pregnant counterparts (0%). The overall
prevalence of co-infection among reproductive aged
women was 9.55%.

Table 3 shows the distribution of vaginal infections in
pregnant women according to age. Although not
significant (p-value> 0.05), the prevalence of BV among
pregnant women was found to be decreasing with age.
Pregnant women aged 0-20 years had a prevalence of
45%, followed by those aged 21-30 years (30.53%), and
those >30years (25%). There was also non-significant
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variation (p-value> 0.05) in the prevalence of VVC with
age, but the prevalence was found to be increasing with
age. Pregnant women aged: 0-20 years had a prevalence
of 35%, 21-30 years (36.84%), and >30 years (44.44%).
There was also a nor significant variation (p-value> 0.05)
in the prevalence of co-infection of BV and VVC with
age. The highest prevalence was recorded among
pregnant women aged 0-20 years (15%), followed by
those age >30(13.89%), and 21-30 years (13.68%).

Table 4 shows the distribution of vaginal infections in
pregnant women according to gestational age (trimester).
There was no significant variation (p-value> 0.05) in the
prevalence of BV across the three trimesters, but this
prevalence was found to be increasing with gestational
age (trimester): first trimester=26.67%, second=29.87%,
and third trimester=33.90%. The prevalence of VVC
varied significantly (p value<0.05) with trimester. The
second trimester recorded the highest prevalence of
48.05%, followed by the first (40%), and third trimester
(25.42%). There was no significant variation (p-value
>(0.05) in the prevalence of BV and VVC co-infection
with gestational age, but the prevalence was highest
among those in the second trimester (16.88%), followed
by those in the third (11.86%), and first trimester
(6.67%).

Table 5 shows the distribution of vaginal infections in
pregnant women according to occupation. There was no
significant variation in the prevalence of any of the
infections according to occupation, but co infection was
more common among food vendors (20%), followed by
hair stylists and house wives (15.79%), merchants
(14.93%), tailor (14.29%), and students (9.09%). There
was no co-infection among pregnant women who were
farmers, teachers, and secretary by occupation.

Table 6 shows the distribution of Candida (species and
intensity of growth) according to pregnancy status. There
was no significant variation (p-value> 0.05) in the
species of Candida isolated from pregnant and non-
pregnant women. Candida albicans was the most
common species isolated from pregnant women and non-
pregnant women-75.86 and 77.78% respectively. In the
pregnant women, this was followed b C. krusei (10.34%),
C. dubliniensis and C. glabrata (5.17% each), and C.
parapsilosis (1.72%), which mixed infection, both C.
dubliniensis and C.parapsilosis was found in 1.72%.
Among the non-pregnant women C. albicans was the
most common  species isolated followed by
C.dubliniensis and C. glabrata (11.11% each). C.krusei
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and C.parapsilosis was not isolated from non-pregnant
women. Figure 1 shows the appearance of various
species of Candida on CHROMagarCandida. There was
also significant variation (p-value > 0.05) in the intensity
of Candida growth according to pregnancy status but the
non-pregnant women had more heavy growth (22.22%)
compared to their pregnant counterparts (18.97%).

Several micro-organisms cause vaginal infections, and
the most common vaginal infections are vulvovaginal
candidiasis (VVC), bacterial vaginosis (BV), and
trichomoniasis (TV) (Iyevhobu et al., 2021; Olowe et al.,
2014). Among pregnant women in Africa, the prevalence
of VVC is pooled at 29.2% (Mohamed et al., 2022).
Worldwide, almost one-third of women are positive for
BV and a higher prevalence has been found in pregnant
women from developing countries, with the highest
prevalence of BV reported from several African
countries (Animasaun et al., 2023; Yalew et al., 2022).
Vaginal infections in pregnancy are associated with
considerable discomfort and adverse pregnancy
outcomes including pre-term delivery, low birth weight
and increased infant mortality and also predisposition to
HIV/AIDS (Olowe et al., 2014).

Mixed vaginitis is due to the simultaneous presence of at
least two vaginal pathogens, and approximately 20-30%
of women with BV are co-infected with Candida species
(Iyevhobu et al, 2021; Iyevhobu Kenneth
Oshiokhayamhe, 2020; Sobel ef al., 2013). There is wide
scarcity of information concerning BV/VVC co-infection
globally. Bearing this in mind, the present study sought
to investigate the prevalence of BV, VVC, and BV/VVC
co-infection among pregnant women attending Primary
Health Care Centre, Esan West Local Government Area,
Edo State.

The socio-demographic characteristics of the study
population shows that most of the subjects were: within
21-30 years of age (68.64%); merchants (32.73%); and
pregnant (68.64%). Most of the pregnant women were in
their second trimester (35%), followed by the third
(26.82%) and first trimesters (6.82%).

The age characteristics of the respondents is good
because, biologically, the best period for bearing children
is between 20 and 35 years of age (Iyevhobu et al., 2021;
Animasaun et al., 2023). In addition, the median
maternal age at birth in Nigeria is 26 years (Ayotunde et
al., 2009). The predominance of merchants as the most
common occupation in the region disagrees with the
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studies of Babatope et al., (2018) that showed that most
pregnant women in Ekpoma are civil servants (Ilyevhobu
et al., 2021). The high occurrence of second trimester
pregnant women in this study could simply be as a result
of the timing of the study. In addition, Fagbamigbe et al.,
(2021), reported that most pregnant women in Edo State
(63.0%) initiate antenatal care during the second
trimester.

In this study, the prevalence of BV and VVC among
reproductive aged women were 21.36 and 34.55%
respectively. The prevalence of VVC among the
reproductive-aged women in this study is similar to the
38 and 36% earlier reported by Abdullahi and Danyaya
(2021) and Olowe et al.,, (2014) respectively, but was
higher than the 10% reported in Abakaliki, South-Eastern
Nigeria by Alo et al, (2012), and this may be due to
variation in the study period. The prevalence of VVC in
this study (35.55%) collaborates with the notion that at
least one in every three women with vaginitis is infected
with vaginal candidiasis (Iyevhobu et al, 2021;
Jeanmonod and Jeanmonod, 2022). The prevalence of
VVC reported in this study is a little lower than the 40%
reported by Idowu et al., (2022): but far lower than the
84.5%0 reported by Ugwa (2015). Furthermore, the
prevalence of BV in this study (21.36%) is lower than the
74 % reported in AbiaState (Lawrence ef al., 2014), 51 %
in Rivers state (Wariso et al., 2017), and 39.5% in
Ethiopia (Bitew et al., 2021). The variation in women
health hygiene in the various studies may account for
these discrepancies (Iyevhobu et al., 2021).

In this study, pregnant women had a significantly (p-
value <0.05) higher prevalence of BV and VVC (31.3
and 38.41% respectively) compared to their non-pregnant
counterparts (0 and 38.41% respectively). The higher
prevalence of BV and VVC among pregnant women
compared their non-pregnant counterpart have also been
reported in a study conducted in Denmark (Thorsen et
al., 2006). However, a study conducted in Zaria, Nigeria,
by Iyevhobu et al., (2021) and Abdullahi & Danyaya
(2021) reported a higher incidence of VVC innon-
pregnant women compared to pregnant women.

Furthermore, Sabour et al., (2018) and Achdiat et al.,
(2018) in Iran and Indonesia respectively, had also noted
a higher prevalence of BV among non-pregnant women
compared to their pregnant counterpart. Population
variations and individual characteristics of the non-
pregnant women in the present study may account for the
discrepancies with the aforementioned studies.
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Table.1 Socio-demographic Characteristics of the Study Population

Variables Frequency (n=220) Percentage (%)

Age(years) 0-20 29 13.18
21-30 151 68.64
>30 40 18.18

Occupation Merchant 72 32.73
Student 67 30.45

Tailor 23 10.45
Housewives 22 10.00

Hairstylists 20 9.09

Teacher 6 2.73

Food vendors 5 2.27

Farmers 2 0.91

Others (Nurse, Secretary,Soldier) 3 1.36

I 15 6.82

Pregnancy status 2nd 77 35.00
3rd 59 26.82

Non-pregnant 69 31.36

Table.2 Distribution of Bacterial Vaginosis (BV), Vulvovaginal Candidiasis (VC), and Mixed Infection
according to Pregnancy Status

N BV (%) VVC(%) BV and VVC(%)
Pregnant 151 47(31.13) 58(38.41) 21(13.91)
Non-Pregnant 69 0(0) 18(26.09) 0(0)
Total 220 47(21.36) 76(34.55) 21(9.55)
X2 27.312 3.181 10.609
p-value 0.000* 0.074 0.001*

Key:N=Number examined; BV%=Bacterial Vaginosis percentage;
VVC %= Vulvovaginal Candidiasis percentage; BV and VVC %=Bacterial vaginosis and Vulvovaginal Candidiasis percentage

Table.3 Distribution of Bacterial Vaginosis (BV), Vulvovaginal Candidiasis (VVC), and Mixed Infection in
Pregnant Women According to Maternal Age

Age Range (years) N BV (%) VVC (%) BV and VVC (%)
0-20 20 9(45) 7(35) 3(15)
21-30 95 29(30.53) 35(36.84) 13(13.68)
>30 36 9(25) 16(44.44) 5(13.89)
X2 2.442 0.751 0.024
p-value 0.295 0.687 0.988

Key:N=Number examined; BV%=Bacterial Vaginosis percentage;
VVC %= Vulvovaginal Candidiasis percentage; BV and VVC %=Bacterial vaginosis and Vulvovaginal Candidiasis percentage
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Table.4 Distribution of Bacterial Vaginosis (BV), Vulvovaginal Candidiasis (VVC), and Mixed Infection in
Pregnant Women According to Gestational Age (Trimester)

Trimester N BV (%) VVC (%) BV and VVC (%)
1 15 4(26.67) 6(40) 1(6.67)
2nd 77 23(29.87) 37(48.05) 13(16.88)
3rd 59 20(33.90) 15(25.42) 7(11.86)
X2 0.407 7.248 1.432
p-value 0.816 0.027* 0.489

Key:N=Number examined; BV%=Bacterial Vaginosis percentage;
VVC %= Vulvovaginal Candidiasis percentage; BV and VVC %=Bacterial vaginosis and Vulvovaginal Candidiasis percentage

Table.5 Distribution of Bacterial Vaginosis (BV), Vulvovaginal Candidiasis (VVC), and Mixed Infection in
Pregnant Women According to Occupation

Occupation N BV (%) VVC (%) BV and VVC (%)
Merchant 67 16(23.88) 28(41.79) 10(14.93)
Food vendor 5 2(40) 2(40) 1(20)
Farmer 2 2(100) 0(0) 0(0)
Hairstylist 19 6(31.58) 8(42.11) 3(15.79)
Housewife 19 9(47.37) 7(36.84) 3(15.79)
Secretary 1 1(100) 0(0) 0(0)
Student 11 4(36.36) 4(36.36) 1(9.09)
Tailor 21 6(28.57) 9(42.86) 3(14.29)
Teacher 6 1(16.67) 0(0) 0(0)
X2 11.592 6.266 1.995
p-value 0.170 0.617 0.981

Key:N=Number examined; BV%=Bacterial Vaginosis percentage;
VVC %= Vulvovaginal Candidiasis percentage; BV and VVC %=Bacterial vaginosis and Vulvovaginal Candidiasis percentage

Table.6 Distribution of Candida species according to Pregnancy Status in the study

Variables Category Pregnant Non-pregnant X2 p-value
(n=58) (%) (n=18) (%)
Species C. albicans 44(75.86) 14(77.78) 3.962 0.555
C. dubliniensis 3(5.17) 2(11.11)
C. glabrata 3(5.17) 2(11.11)
C. krusei 6(10.34) 0(0)
C. parapsilosis 1(1.72) 0(0)
Mixed 1(1.72) 0(0)
Intensity of Growth Heavy 11(18.97) 4(22.22) 0.092 0.762
Moderate 47(81.03) 14(77.78)

VVC is more common in pregnant women due to high  2022). Furthermore, although pregnant women have
concentration of reproductive hormones that increase the  higher incidence for VVC, pregnant women are more
glycogen content in the vaginal tissue thereby providing  often suffering from asymptomatic/-subclinical Candida
a carbon source for Candida organism (Idowu ef al,  spp. colonization than their non-pregnant counterparts,
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thus making their diagnosis relatively difficult and late
(Iyevhobu et al., 2021; Leli et al., 2013). In addition, as
noted by Amalokwu et al., (2019), in pregnancy, there is
a rise in the overall numbers of vaginal flora compared to
the non-pregnant state due mainly to an increase in
Lactobacilli by approximately 10-fold. BV is
characterized by a lower prevalence of Lactobacilli and a
higher prevalence of anaerobic bacteria (Ravel et al,
2021).

In this study, the overall (pregnant and non-pregnant)
prevalence of BV/VVC co-infection was 9.55%. This
prevalence is similar to the 10.7% prevalence in Nepal
earlier reported by Iyevhobu (2020) and Gupta et al.,
(2021) but lower than the 16% prevalence in Ghana;
33.1% in America; and 37.1% in Lagos; earlier reported
by Rivers et al., (2011); Aubyn and Tagoe (2013) and
Oparaugo et al, (2022) respectively. However, it is
higher than the 5.0% reported by Huang et al., (2023) in
Taiwan. As noted by Oparaugo et al, (2022), the
differences observed can be as a result of type of study
population, changes in vaginal flora and sexual activity.
Furthermore, a major difference between this study and
the fore mentioned studies is that in this case, all
incidences of BV/VVC co-infection occurred among the
pregnant women, who had a statistically significant
prevalence rate of 13.91% (Iyevhobu et al., 2021). This
is higher than the 9.1% revalence reported by Kamga et
al., (2019) in Cameroon, but lower than the
57.7%prevalence reported by Gaddar et al, (2019) in
Lebanon. Physiological changes in pregnancy may
account for this higher prevalence of co-infection in
pregnant women (lyevhobu et al., 2021).

In this study, there was no significant variation (p-value>
0.05) in the prevalence of BV, VVC, and BV/VVC co-
infection with age in pregnancy. Other studies have also
noted no significant variation of BV (Iyevhobu Kenneth
Oshiokhayamhe, 2020; Kamga et al., 2019; Bhakta et al.,
2021) with age in pregnancy. However, some studies
have noted a significant variation in BV (Ibrahim ef al.,
2014; Aduloju et al., 2019), and VVC (Okonkwo &
Umeanaeto, 2010) infection in pregnant women.
However, in this study the highest prevalence of BV and
BV/VVC co-infection was among those aged 0-20 years
(45% and 15% respectively), while VVC was more
common in those >30 years (44.44%).

The higher prevalence of BV and VVC in young
pregnant women could be because most women 0-20
years of age are having their first pregnancy and may not
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have the necessary information to properly manage the
case compared to their older counterpart (Iyevhobu et al.,
2021).

In the present study, the prevalence of BV, VVC, and
BV/VVC co-infection was highest in the third (33.90%),
second (48.05%), and second (16.88%) trimesters
respectively. However, this differences with other
trimesters were not statistically significant except for the
prevalence of VVC with age which was found to be
statistically significant. This is similar to the studies of
Iyevhobu et al, (2021) and Oviasogie & Okungbowa
(2009) in Edo State, that also showed a higher prevalence
of VVCC during the second trimester. The higher
prevalence of VVC and BV/VVC co-infection in
pregnant women during the second trimester may be as a
result of the balancing effect of both depleting immunity
during the course of pregnancy (Abu-Raya et al., 2020),
as well as the role of antenatal care. As noted by
Fagbamigbe et al., (2021), most pregnant women in Edo
State (63.0%) initiate antenatal care during the second
trimester, and it is possible that cases of vaginal
infections are properly managed before this trimester.
The high prevalence BV/VVC during the second
trimester may be as a result of the significant high
prevalence of VVC in the same trimester. The higher
prevalence of BV was also reported during the third
trimester by Bhakta et al., (2021). However, some studies
have also noted a higher prevalence of BV and VVC
during the second (Ibrahim et al., 2014; Yalew et al,
2022) and third trimester (Nelson et al., 2013; Waikhom
et al., 2020) respectively. The differences in the study
population may account for these discrepancies.

The present study showed that there was no significant
variation in the prevalence of BV, VVC, and BV/VVC
co-infection with occupation. However, co-infection was
more common among food vendors (20%). followed by
hair stylists and house wives (15.79%), merchants
(14.93%), tailor (14.29%), and students (9.09%). The
higher prevalence among food vendors, may be an
artefact caused by their low number in the study
population.

C. albicans was the most prevalent Candida species
causing VVC in both pregnant and non-pregnant women-
75.86 and 77.78% respectively. C. albicans having the
highest prevalence in this study corroborate with the
findings of Idowu ef al., (2022) in Oyo State. However,
in the studies of Emeribe ef al., (2015) in Abuja, a higher
prevalence of C. glabrata was found. As noted by
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Makanjuola et al., (2018), C. albicans is known to be the
primary pathogen responsible for the VC both in
pregnant and non-pregnant women, however, an
epidemiological shift toward non-albicans Candida
(NAC) is now observed across the globe.

Other species of Candida isolated from pregnant women
in this study include C.krusei, C.dubliniensis, C.
glabrata, and C. parapsilosis; while non-pregnant
women had only C. dubliniensis and C. glabrata in
addition to C. albicans.

In conclusion, bacterial vaginosis (BV) and vulvovaginal
candidiasis (VVC) and their co-infection are notable
conditions in pregnant women with the potential of
negatively affecting both maternal, foetal, and neonatal
health. The overall prevalence of BV, VVC, and
BV//VVC co-infection in this study was 21.36, 34.55 and
9.55% respectively. In pregnant women, it was 31.3 and
38.41, and 13.91% respectively. Pregnant women had a
significantly higher prevalence of BV, VVC and
BV/VVC co-infection compared to their non-pregnant
counterparts. Only the prevalence of VVC varied
significantly with trimester, with the second trimester
recording the highest prevalence (48.05%). There was no
significant variation in the prevalence of BV, VVC, and
BV/VVC co-infection in pregnant women according to
maternal age and occupation. Candida albicans was the
most common species causing VVC in both pregnant
(75.86%) and non-pregnant (77.78%) subjects, followed
by C. krusei in pregnant and both C. dubliniensis and C.
glabrata in non-pregnant subjects. Routine screening of
bacterial vaginosis, vulvovaginal candidiasis and other
vaginal infections should be conducted during antenatal
clinic visit to enable early detection and treatment.
Pregnant women in Esan West LGA and Edo State at
large are encouraged to make early visit to antenatal care
clinics, so as to diagnose any abnormal condition that
could affect the normal course of pregnancy and
delivery.
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