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Abstract

Vulvovaginal candidiasis (VVC) is caused by the overgrowth of Candida species, most commonly
Candida albicans in the vagina and is characterized by curd-like vaginal discharge, itching and erythema. This
study was conducted to determine the prevalence and to emphasize the need for proper detection of
vulvovaginal candidiasis among asymptomatic pregnant women. A total of 140 pregnant women aged between
20-49 years and of gestation age of 14-36 weeks were recruited for this study. High Vaginal swabs were
collected under aseptic condition. Samples collected were analyzed within one hour of collection using
microscopy and culture methods. The isolates were further subjected to the Germ tube test (GTT) and the
chromogenic agar test (CHROM agar). The rate of Candida infection was found to be 25% (n=35) among the
pregnant women. The peak age of infection was 20-29 years 33.8% (n=26), no woman between the age 40 to 49
years had candidiasis. Candidiasis was significantly more likely to be detected in pregnant women in the second
trimester compared to those in the first (X2:5-952; p <0.05) and third trimesters ((x2:9.282; p <0.05). This study
revealed a high incidence of asymptomatic vulvovaginal candidiasis among pregnant women in Ogbomoso and
various Candida spp responsible for VVVC were identified.
Keywords: Vulvovaginal candidiasis, pregnant women, Ogbomoso.

1. Introduction

The female genital tract is the point of entry
for various sexually and non-sexually transmitted
diseases. A number of pathogens exist that affect the
female genital tract and cause vaginal discharge.
Vaginal discharge is a common symptom in
gynaecological clinic and is often the second most
common gynaecological problem after menstrual
disorders.

Vulvovaginal candidiasis (VVC) is caused
by the overgrowth of Candida species, most
commonly Candida albicans, in the vagina and is
characterized by curd-like vaginal discharge, itching
and erythema [1,2]. An estimated 70 to 75% of
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healthy adult women have at least one episode of
VVC during their lifetimes and 50% of them suffer
recurrent events [3,4]. Candida species are part of the
lower genital tract flora in 20-50% of healthy
asymptomatic women [5]. Prevalence rates are higher
in pregnant women, diabetic women, women with
previous history of antibiotics use and women with
HIV/AIDS [6-8].

Candidiasis is the most common
opportunistic fungal infection and it is responsible for
90% of the cases of infectious vaginitis [9,10].
Vaginitis is one of the principal motives that lead
women to seek out an obstetrician or gynaecologist.
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Pathogenic Candida species that cause vaginitis most
often are C. albicans, C.glabrata, and C.tropicalis.
Candida species that rarely cause infection include

C.parapsilosis, C.pseudotropicalis, C.krusei,
C.guilliermondi and C.stellatoidea [11].
Antifungal drugs such as Nystatin,

Amphotericin B and Imidazoles are used for the
treatment of VVC. However, the most effective
antifungal drugs are very expensive and out of reach
for many Africans who reside in the rural areas.
These antifungal drugs may also be associated with
some serious side effects [12]. Therefore, the use of
herbal medicine such as Cinnamon, Vernonia
amygdalina (bitter leaves), Moringa oleifera seeds,
Allium sativum (garlic) cloves, which have fewer side
effects and are economically cheaper, have been
recently taken into consideration [13-15].

Many health practitioners believe that nylon
underwear and tight insulating clothing in temperate
environment predispose to vaginal candidiasis by
increasing the temperature and moisture of the
perineum [5,16]. A study conducted among African
women revealed that, regular users of tight clothing
had 88.2% of Candida albicans and occasional and
non-wearers had 68.6% of Candida albicans[16].
Associated risk factors include use of the sponge,
intrauterine devices (IUDs), condoms, orogenital sex,
douching and intercourse, in addition to a diet with
high glucose content [17-19].

Vaginal candidiasis is common in pregnancy
due to altered pH and sugar content in vaginal
secretions. The acidity level of the vagina is
maintained at pH 4.0- 4.5. However, any
physiological changes that affect the beneficial
bacteria in the vagina would alter the acidity of the
vagina reducing its pH to 5.0-6.5 therefore enhancing
the establishment of pathogenic organisms such as
Candida [2,20]. Vaginal pH may increase with age,
phase of menstrual cycle, sexual activity,
contraception choice, pregnancy, and use of
antibiotics [2]. Increased oestrogen level during
pregnancy leads to the production of more glycogen
in the vagina which allows for the proliferation of
yeast cells on the wall of the vagina [21]. It has been
estimated that up to 40% of pregnant women
worldwide may have vaginal colonization by
Candida species [22].

There is a dearth of information on the prevalence of
vaginal candidiasis among pregnant women in
Ogbomoso. In view of this, the present study was
conducted to determine the prevalence and to
emphasize the need for proper detection of
vulvovaginal candidiasis among asymptomatic
pregnant women attending routine antenatal clinic
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visits in a tertiary hospital in Oghomoso, Southwest
Nigeria.

2. Patients and Methods
2.1 Study Design
The study was a cross sectional survey of one
hundred and forty (140) pregnant women aged
between 20-49 years and of gestation age of 14-36
weeks who were attending routine antenatal clinic
visits at the LAUTECH Teaching Hospital in
Ogbomoso. The study was conducted over a period
of seven months from July 2014-January 2015.
Socio-demographic information and obstetric history
was obtained from participants by the use of a
structured questionnaire.  Pre-test counseling for
sexually transmitted infections (STIs) was given to
each subject by a trained counselor before specimens
were collected from them. The protocol was
examined and approved by the institution ethics
committee with Institutional Ethical Clearance (IEC)
Number =LTH/OGB/EC/2014/041, and therefore the
study was performed in accordance with the ethical
standards laid down in the 1964 Declaration of
Helsinki.
2.2 Inclusion Criteria

Pregnant women on attending antenatal at
the hospital were included while members of staff of
the hospital, patients with previous history of preterm
labour or spontaneous abortion and those that did not
give their consent were excluded from the study.
2.3 Sample Collection

Samples of High Vaginal were collected
under aseptic condition with the aid of a speculum.
Samples collected were analyzed within one hour of
collection. In case of delay, a drop of phosphate
buffer saline was added to the swabs stick container
and stored in the refrigerator at 4 to -8 °C and assayed
within 1-3 hours. Positive patients were given
posttest counseling and those infected were treated. It
was well documented in their case note.
2.4 Wet Preparation and Culture Isolation

A sample of the exudates was transferred
onto a microscope slide. A drop of sterile
physiological saline was added and mixed. It was
covered with a cover slip and examined under the
microscope at x10 and x40 objective lenses. Direct
Gram stain was also performed on smears of the
exudates made on another slide. The High vaginal
swabs collected were inoculated onto Saboraud
dextrose agar plates and incubated aerobically at
37°C for 48hours [23].
2.5 Germ Tube Test (GTT) to Identify C. albicans

Yeast isolates from Saboraud dextrose agar
were screened for germ tube production in serum
broth using 0.5 ml of human serum. The broth was
dispensed into small test tubes, and each tube was
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inoculated with yeast colonies from the culture plate.
The tube was incubated at 35-37 °C for 3 hours. A
drop of the serum containing the yeast culture was
placed on a clean microscope glass slide, and covered
with a cover glass. The preparation was examined
using the x10 and x40 objective lenses. Sprouting
yeast cells (tube-like outgrowths) also known as germ
tubes were observed in positive samples. Germ tube
negative species were regarded simply as Candida
species. When sprouting yeast cells were seen they
were reported as C. albicans. Candida glabrata
ATCC 22018 was used as negative control [23].

2.6 Cultivation on the Selective Medium (CHROM
agar)

Isolates from Saboraud dextrose agar (SDA)
were inoculated on CHROMagar (Oxoid,
Basingstoke, UK) using an inoculating loop and
incubated at 37°C for 48 hours. The method is based
on the differential release of chromogenic breakdown
products from various substrates by Candida species
following differential exoenzyme activity [24].
Identification of yeast was done based on the colour
of each colony. Using this method, the following
Candida species were identified; C. glabrata (wet
dark pink colonies), C. tropicalis and C.
dublinensis(wet blue colonies) andC. albicans (wet,
green colonies).

2.7 Data Analysis

Frequencies were obtained and percentages
were calculated for study variables. The results were
analyzed using the y2-test, with the level of
significance set at (p < 0.05). Statistical Package for
Social Sciences (SPSS) version 18.0 (SPSS, Inc.,
Chicago, Il) was used for the analysis

3. Results

Of all the Candida species isolated (n=35)
from the pregnant women, the germ tube test
identified 21 (60.0%) as Candida albicans while 14
(40.0%) could not be identified. Nineteen (54.3%) of
the isolated Candida species were identified as
Candida albicans by CHROMagar while 9 (25.7%)
were identified as Candida glabrata, 2 (5.7%) as
Candida tropicalis, and 5 (14.3%) as Candida
dublinensis as shown in Table 1.

Table 1: Frequency, Distribution and
Identification of Candida Isolates

Germ Tube CHROM

Isolates Test (%) agar (%)
Candida albicans 21(60) 19(54.3)
Other Candida spp
Candida glabrata 0 9(25.7)
Candida tropicalis 0 2(5.7)
Candida dublinensis 0 5(14.3)
Unidentifiable spp 14(40) 0(0.0)
Total 35 35
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Table 2 shows the percentage distribution of
candidiasis in pregnant women of different age
groups was as follows: Of the total (140) number of
pregnant women recruited into the study, 26 (33.8%)
who were 20-29 years, 9 (24.3%) who were 30-39
years, had candidiasis. No woman between the age
group of 40 to 49 years had candidiasis.

Table 2: Distribution of Candidiasis in Relation to
Age of Pregnant Women

Age (yr) Num_ber Womgn_wi_th
studied candidiasis
20 - 29 77 26 (33.8)
30-39 37 9 (24.3)
40 - 49 6 0 (0)
Total 140 35

The distribution in percentage of candidiasis
according to the trimester of the pregnancy is shown
in (Figure 1). The results showed that pregnant
women in their second trimester had the highest
incidence of candidiasis 19 (54.3%), followed by first
trimester with 9 (25.7%) and third trimester had the
least 7 (20%). The occurrence of vaginal candidiasis
infection in pregnant women was significantly
different in the three trimesters (p <0.05). Candidiasis
was significantly detected in pregnant women in the
second trimester compared to those in the first
(x*=5.952; p <0.05) and third trimesters ((x*=9.282; p
<0.05).
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Figure 1: Distribution of candidiasis according
to gestational age

4. Discussion

VVC is an important cause of morbidity in
pregnant women. In pregnant women, vaginal
candidiasis has been related to emotional stress and
suppression of immune system which steps up the
risk of Candida species overgrowth and become
pathogenic [25]. It can cause abortion, Candida
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chorioamnionitis and subsequent preterm delivery
[26]. Transmission of Candida infections can occur
from the vagina of the infected mother to the
newborn, giving rise to congenital Candida infection
[21]. Therefore, early detection, early diagnosis with
adequate pharmacotherapy and avoidance of
predisposing factors would resolve VVC in short
period of time.

In the present study, the prevalence of VVC
is 25%. This prevalence rate is in tandem with 26%
reported in Ibadan [32]. This rate is almost double the
rate reported in Burkina faso (14%) and about half
the rate reported in Maroua, Cameroon 55.4%
[27,28]. The prevalence reported in this study is
lower than the 30.7% reported in Jamaica [29], and
the rate of 30% reported in Nnewi, a town in Nigeria
[30].

In the United States, 70-90% of VVC cases
are caused by Candida albicans, while remainders of
infections were caused by other Candida species [9].
In the present study, C. albicans (60%, n=21) and
other Candida species (40%, n=14) were isolated and
identified by Germ tube test. The overall carrier rates
of 60% observed for C.albicans and 40% for other
Candida species is in tandem with the rate reported
by Alli, et al [5]. These prevalence rates reported for
Candida albicans and Candida species in this study
closely agrees with 65.4% and 34.6% respectively
reported for Candida infection among pregnant
women by Donbraye-Emmanuel, et al [31]. The
overall carrier rate of 60% observed for C.albicans
favourably agrees with the 60% also reported and
published by Sobel, et al [3]. This is comparatively
higher than the 22.1% reported by Anorlu, et al and
21.5% reported by Usanga, et al, among pregnant
women in Calabar, Nigeria [32,33].

The overall carrier rates of 40% reported in
this study for other Candida spp is higher than 34.6%
reported by Donbraye-Emmanuel, et al; among
pregnant women in lbadan, Nigeria and
comparatively lower than 42% reported by
Nwadioha, et al; among pregnant women at Aminu
Kano Teaching Hospital, Kano, Nigeria [31,34].

In this study, the CHROMagar test showed
the highest occurrence of Candida albicans 54.3%,
followed by C.glabrata 25.7%, C.tropicalis 5.7% and
C.dublinensis 14.3%. Nelson, et al also showed
Candida albicans followed by C.glabrata as the most
common vaginal Candida species causing vaginal
candidiasis among pregnant women. Another report
by Oyewole, et al showed the highest occurrence of
C.albicans (50%) followed by C.glabrata (21.4%),
C.tropicalis  (14.3%), C.krusei(11.9%)  and
C.pseudotropicalis (2.4%) [35,36].
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The age group that represents the peak of
childbearing in Nigeria society is 20-30 years, and it
is among this group that significantly high prevalence
of VC occurs. This study shows that candidiasis was
predominantly detected in women in the age group of
20-29 vyears (33.8%), followed by 30-39 years
(24.3%). The high infection rate in the age group of
20-29 may be due to indiscriminate drug usage and
use of contraceptives [35]. No woman in the age
group of 40 to 49 years had candidiasis. The high
concentration of oestrogen hormone during
pregnhancy provides favourable environment for the
growth of Candida [37,38]. However, the reduction
in the effect of oestrogen hormone in women as they
advance in age could lead to lower infection rates in
pregnant women above 40.

In our study, 54.3% prevalence was
observed in the second trimester followed by 25.7%
in first trimester and 20% in the third trimester.
Deepa, et al reported 54% prevalence in second
trimester, 30% in third trimester and 16% in first
trimester [26]. In comparison with our study, even
though the orders of prevalence are different, the
prevalence rates in the second trimester are the same.
Similarly, the study by Oyewole, et al also observed
the highest incidence of vaginal candidiasis among
pregnhant women in their second trimester (61%) [36].

5. Conclusion

This study revealed a high incidence of
asymptomatic  vulvovaginal candidiasis among
pregnant women in Ogbomoso. This study was also
able to detect other Candida isolates that are
associated with candidiasis. The diagnosis of
Candida in almost all the hospitals in Ogbomoso are
only based on microscopy, culture and the use of
GTT for identification of the isolates. These methods
are inadequate for the effective diagnosis of VVC
hence addition of the CHROMagar test is advised.
Proper and early diagnosis and treatment can prevent
the complications associated with candidiasis. We
therefore recommend that a holistic screening
protocol be incorporated in routine antenatal check-
up for early diagnosis of candidiasis and its
treatment. An appropriate health education is also
very imperative, this includes avoidance of
contributory factors such as wearing tight underwear
by pregnant women and improved general personal
hygiene are required in order to reduce the incidence
of vaginal candidiasis.
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