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ABSTRACT

Background: Candida is an opportunistic pathogen that is common in humans, especially pregnant
women. The fungus is a frequent cause of oral candidiasis, candidemia, cutaneous candidiasis,
systemic infections, and vaginitis with high mortality and morbidity rates globally. Although several
studies have been conducted on vaginal candidiasis, there is currently no documented report of the
infection in the study area. Therefore, the current study was designed to assess the prevalence,
characterize Candida species (Candida spp.) with a molecular approach, and further assess the
predisposing risk factors in pregnant women attending antenatal clinics in Anyigba, Kogi State,
Nigeria. Method: High vaginal swab (HVS) samples were collected from 50 pregnant women
between the month's May to July 2022. The sample was cultured using Sabouraud dextrose agar
(SDA) and cultured, identification was carried out with morphological characteristics, germ tube test
was used for further identification, and their DNA was extracted for molecular analysis. Result: Out
of the 50 pregnant women sampled, 36 (72%) tested positive for Candida spp. Further identification
using a germ tube test was carried out in which 12(33.33%) tested positive for Candida albicans.
The age group 26-35 years had the highest prevalence rate of 16(44.44%) while 36-45 recorded the
least prevalence rate of 6(16.66%). The result also showed that women in their third trimester
recorded the highest prevalence rate of 22(61.11%). In terms of the effect of the level of education,
there was a high prevalence at the primary level 16 (44.44%). Based on their occupation, traders
recorded the highest prevalence rate of 20(55.55%) while civil servants had the least 6(16.66%).
However, Internal Transcribed Spacer (ITS) gene extracted for molecular analysis revealed Candida
albicans (CBS:6362; 8.33%, IMAN-25; 16.66%, IMAN-225; 8.3% and IMAN-22,
11.11%), Candida akabanensis; 27.77%, Pichia kudriazevii (Candida krusei) 16.66% and Candida
glabrata (11.11%). Conclusion: Based on the observations made, there isaneed for routine
surveillance and education of pregnant women on Candida spp. infection as a holistic procedure in
antenatal care. In addition, the use of molecular characterization will enhance the proper
identification of Candida spp. in hospital settings.
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Introduction

Vaginal candidiasis is the most frequent
and global form of fungal infection that affects the
female genital tract [1, 2]. They are majorly
responsible for vaginitis with symptoms like itching,
vaginal pruritis, dyspareunia, thick white vaginal
discharge, and inflammation of the vulva [3].
Vaginal candidiasis can be categorized into
complicated and uncomplicated forms depending on
the clinical appearance and the response to
antifungal therapy. Complicated vaginal candidiasis
is common among pregnant women and
immunodeficiency individuals and they are
generally caused by non-albicans Candida species,
whereas uncomplicated vaginal Candidiasis is often
mostly instigated by Candida albicans with mild to
moderate symptoms [1,3].

Among the several pathogenic Candida
species that are responsible for human infection
include, Candida krusei, Candida kyfe, Candida
glabrata, Candida dubliniensis, Candida albicans,
Candida tropicalis, Candida parapsilosis, and
Candida guillermondii [4]. Previous research
showed that females at their reproductive age
experience at least one episode of vaginal
candidiasis in their entire life [5]. Factors such as
HIV infection, pregnancy (multigravida and the
stage of pregnancy like 3rd trimester), diabetes
mellitus, broad-spectrum antibiotics, and the use of
contraceptives could elevate vaginal candidiasis
development in patients [6,7]. The outcomes of
vaginal candidiasis could be more severe in
pregnant women as the colonization by Candida
could result in life-threatening, psychological
imbalance and pain [8]. It could also result in a high
infant mortality rate due to fetal contamination
associated with invasive neonatal candidiasis.
Approximately 65% of neonatal colonization in the
first week of life attributed to the wvertical
transmission had been observed [9]. It is important
to address the fact that the occurrence of candidiasis
infection is more in pregnant women than in non-
pregnant women because of some physiological
changes (for instance, a significant increase in
reproductive  hormones like estrogen and
progesterone) in pregnant women that encourage the
growth and proliferation of Candida spp. in their
genitourinary areas. Such physiological changes
could retard the effects on the anti-Candida actions
of neutrophils [2].

Several antifungal therapies are available
such as nucleoside analogs, allylamines,
echinocandins, and polyenes (Amphotericin B and
nystatin), but azoles (such as Fluconazole, FLZ) are
the most commonly used drugs for Candida
infections treatment [10]. The application of
antifungal drugs for the treatment of candidiasis
depends on the type and sensitivity profile of
Candida infection, and the anatomical site [10].
However, there are several literature about the
resistance of some Candida species against
antifungal agents including azoles [11-13].
Therefore, there is an urgent need to develop new
classes of antifungal agents which are more
effective with limited toxicity for the treatment of
Candida infections, especially in pregnant women.

In North-central Nigeria, there is a dearth
of information regarding Candida infection in
pregnancy. Candida diagnostic methods based on
phenotypes such as blood culture, microscopic
examination, and biochemical identification [14],
are time-consuming and labor-intensive with low
sensitivity. The long period of waiting time required
to diagnose the infection often leads to a delay in the
start of treatment with antifungal drugs. Thus,
molecular [15] and serological methods [16,17]
have been applied for detailed characterization.
Therefore, using the PCR technique, the current
study was designed to assess the prevalence,
characterize Candida species with a molecular
approach, and further assess the predisposing risk
factors in pregnant women attending antenatal
clinics in Anyigba, Kogi State, Nigeria.

Methods

Study sites and population

The study was carried out at Anyigba, situated in
Dekina Local Government Area. The occupation of
the people is heterogeneous with farming as a major
occupation [18,19]. The ethical approval for the
current study was obtained from the Ethical Board
of Antenatal Clinic, Prince Abubakar Audu
University teaching hospital, Anyigba, written
informed consent form was provided to each of the
pregnant women. The study population consisted of
fifty (50) pregnant women that attended the
antenatal clinic in the Hospital from May to July
2022. The inclusion criteria include pregnant
women who were clinically pregnant and aged
between 15-45 years accessing antenatal care at the
study site; while the exclusion criteria were non-
pregnant women, pregnant women who did not
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consent to participate in the study, those not
accessing antenatal care at the study site, women
outside the age group (<15 or > 45 years), and
pregnant women with the history of antibiotic
therapy.

Data and sample collection

Fifty (50) high vaginal swab (HVS) specimens were
aseptically collected from consented pregnant
women attending antenatal clinic of Prince
Abubakar Audu University teaching hospital,
Anyigba, with the help of Laboratory scientists
using sterile swab sticks. Demographic, social and
risk factor information relevant to the study was
obtained from each consented patient employing a
structured questionnaire. The samples were labelled
appropriately and taken to the Laboratory
immediately for analysis.

Sample cultivation and isolation  for
identification

One swab was used for culture and the other for
direct Gram smear for Gram positive oval-shaped
organisms with buds and/or pseudohyphae/hyphae.
The HVS samples were respectively streaked onto
Sabouraud dextrose agar plates containing
Chloramphenicol and the sample was incubated at
37°C for 48 hours while a second plate was
incubated at room temperature. The cultural
identification of suspected colonies was done by
gram staining and the germ tube test was further
employed to confirm presence of yeast-like cells.

Germ tube test

Germ tube experiment was used as a rapid tool for
identification of C. albicans. Using a sterile wire
loop, a small portion of pure growth of Candida was
harvested and inoculated in a sterile test tube
containing 0.5ml of human serum. The resulting
suspension was incubated aerobically at 37°C for 3
hours. A drop of yeast serum suspension was placed
on a clean slide with 1 drop of cotton blue
lactophenol stain, covered with a cover slip, and
examined microscopically, using the x10 and x40
objective lenses. The appearance of small sprouting
tube —link outgrowths projecting from the cell
surface confirmed the production of germ tubes
[20].

Molecular identification

DNA extraction and quantification

Extraction was done using a ZR fungal/bacterial
DNA mini prep extraction kit supplied by Ingaba
South Africa. The extraction procedure was based
on the kits manufacturers specifications. The ultra-

pure DNA was stored at -20°C for the downstream
reaction. Prior to PCR amplification and other
downstream applications, the extracted genomic
DNA was quantified using the Nanodrop 1000
spectrophotometer.

Internal transcribed spacer (ITS) amplification
The ITS region of the isolates was amplified using
the ITS1F: 5'-
CTTGGTCATTTAGAGGAAGTAA-3" and ITS4:
5-TCCTCCGCTTATTGATATGC-3, primerson a
ABI 9700 Applied Biosystems thermal cycler at a
final volume of 30 microlitres for 35 cycles. The
PCR mix included: the X2 Dream Tagq Master mix
supplied by Ingaba, South Africa (Tag polymerase,
DNTPs, MgCl), the primers at a concentration of
0.4M and the extracted DNA as template. The PCR
conditions were as follows: Initial denaturation,
95°C for 5 minutes; denaturation, 95°C for 30
seconds; annealing, 53°C for 30 seconds; extension,
72°C for 30 seconds for 35 cycles and final
extension, 72°C for 5 minutes. The product was
resolved on a 1% agarose gel at 120V for 15 minutes
and visualization on a UV transilluminator showed
band sizes of 500bp against the 100 bp molecular
ladder (Figure 1).

Sequencing

Sequencing was done using the BigDye Terminator
kit on a 3510 ABI sequencer by Ingaba
Biotechnological, Pretoria South Africa. Final
volume of 10 ul was used, and the components
included 0.25 ul BigDye® terminator v1.1/v3.1,
2.25ul of 5 x BigDye sequencing buffer, 10uM
Primer PCR primer, and 2-10ng PCR template per
100bp. The sequencing conditions were as follows:
32 cycles of 96°C for 10s, 55°C for 5s and 60°C for
4 min.

Phylogenetic analysis

Obtained sequences were edited using the
bioinformatics algorithm Trace edit. Similar
sequences were downloaded from the National
Center for Biotechnology Information (NCBI) data
base using BLASTN (Figure 2). These sequences
were aligned using ClustalX. The evolutionary
history was inferred using the Neighbor-Joining
method in MEGA 6.0 [21]. The bootstrap consensus
tree inferred from 500 replicates[22] was taken to
represent the evolutionary history of the taxa
analyzed. The evolutionary distances were
computed using the Jukes-Cantor method [23].
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Statistical analysis

Data were analyzed using the InStat Graph pad
version 18 and test statistics such as Chi-square and
student T-test were used were appropriate to assess
for level of association. Statistical precision was
achieved at the 0.05 probability limit.

Results

Fifty high vaginal swabs (HVS) samples
were obtained from pregnant women attending the
antenatal clinic in Prince Abubakar Audu Teaching
Hospital Anyigba, Kogi State, for the prevalence of
Candida spp. Thirty-six 36(72%) of the samples
were positive for Candida spp. Table 1 shows the
molecular characterization of Candida spp among
pregnant women. The result (Table 1) showed that
3(8.33%) were Candida albicans strain CBS:6362,
4 (11.11%) Candida albicans strain IMAN-22, 6
(16.67%) Candida albicans strain IMAN-25 and 3
(8.33%) Candida albicans strain IMAN-225 were
identified. The non-albican species identified were
Candida akabanensis (PMMO09-2528L;
10(27.77%), Pichia  kudriazevii  (OOSF20;
6(16.66%) and Candida glabrata 4(11.11%).

Table 2 reveals the age group of the
women attending an ante-natal clinic in Prince
Abubakar Audu Teaching Hospital Anyigba, Kogi
State enrolled in this study. The age group ranged
from 15-45 years. The highest prevalence rate was
observed in the age group of 26-35(44.44%). There
was no significant difference in the prevalence of
Candida spp within the age group at 0.05 probability
levels (Chi-square 0.4582, degree of freedom 2, p
value 0.7952). Table 3 shows the prevalence of

Candida spp among pregnant women in relation to
socio-demographic factors. The results show that
traders (55.55%) had a higher prevalence rate
compared to housewives (27.77%) and civil
servants (16.66%). However, there was no
significant difference in the prevalent rate with
respect to the occupation of the women (Chi-square
0.007, degree of freedom 2, p value 0.9986). Table
3 also shows the level of education of the women
attending the ante-natal clinic. The prevalence rate
of primary education (44.44%) was higher
compared to women who had attained secondary
and tertiary certificates (27.77%) which are the
same. There was no significant difference in the
prevalence rate as it relates to the attainment of
educational certificates (Chi-square 0.7513, degree
of freedom 2, p value 0.6863). Prevalence of
Candida spp. was higher in the third trimester
(61.11%) compared to first 3 (8.33%) and second
trimester (30.55%), (Table 3). Statistical analysis
revealed that there was no significant difference in
the prevalence rate as it relates to Trimester phase
(Chi-square 0.1122, degree of freedom 2, p value
0.9454). The prevalence rate of Candida spp. was
higher among married women (94.4%) compared to
unmarried ones (5.5%) (Table 3). There was no
significant difference in the prevalence rate as it
relates to marital status (Chi-square 0.1142, degree
of freedom 2, p value 0.7354). Table 4 shows the
prevalence of Candida spp. among pregnant women
in relation to predisposing risk factors. There were
no significant differences in all the risk factors
considered during the study.

Table 1. Molecular characterization of Candida spp among the pregnant women.

Candida spp Number positive (%)
Candida albicans strain CBS:6362 3 (8.33%)
Candida albicans strain IMAN-22 4 (11.11%)

Candida albicans strain IMAN-25

6 (16.67%)

Candida albicans strain IMAN-225 3 (8.33%)
Candida akabanensis strain PMM09-2528L 10 (27.78%)
Pichia krudriavzevii strain OOSF20 6(16.67%)
Candida glabrata 4 (11.11%)
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Table 2. Prevalence of Candida spp among the pregnant women according to age group.

Value name Samples Number of X2 P-value D.F

(age groups (years)) number positive (%)

15-25 22 14 (38.88%)

26-35 22 16 (44.44%)

36-45 6 6 (16.66%) 0.4582 0.7952 2

Table 3. Prevalence of Candida spp among the pregnant women in relation to socio-demographic factors.
Variables Number of Number of X2 P-value D.F

Samples positive (%)

Occupation

Civil servant 8 6(16.66%)

Traders 28 20 (55.55%)

House wives 14 10 (27.77%) 0.0068 0.9966 2

Education

Primary 19 16 (44.44%)

Secondary 17 10 (27.77%)

Tertiary 14 10 (27.77%) 0.7513 0.6863 2

Trimester

1-3 months 5 3 (8.33%)

3-6 months 14 11 (30.55%)

6-9 months 31 22 (61.11%) 0.1122 0.9454 2

Marital status

Separated 2 2 (5.5%)

Married 48 34 (94.4%) 0.1142 0.7354 1

Note: total number of cases studied is 50.

Table 4. Prevalence of Candida spp among the pregnant women in relation to predisposing risk factors.
Variables Number of | Number positive (%) X2 P-value | D.F

samples

Was there previous use of | Yes 20 15 (41.66%) 3,500 | 01772 |1
antifungal No 30 21 (58.33%)
Are you free from any other | Yes 32 25 (69.44%) 0.7071 | 05528 |1
virginal infection No 18 11 (30.55%)
Are you currently experiencing | Yes 28 22 (61.11%) 1.400 | 0.2965 1
whitish vaginal discharge No 22 14 (38.88%)
Have you been previously | Yes 12 10 (27.77%) 1.400 1
diagnosed with candidiasis No 38 26 (72.22%) 0.3949
Have you been diagnosed of | Yes 5 3(8.33%) 1.400 1
sexually transmitted infection No 45 33 (91.66%) 0.3949
previously
Was there any invasive | Yes 6 6 (16.66%) 1.000 | 0.500 1
procedure before conceiving No 44 30 (83.33%)
Has your partner ever been Yes 12 4 (11.11%) 1.00 0.500 1
diagnosed with candidiasis No 38 32 (88.88%)

Note: total number of cases studied is 50
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Figure 1. Agarose gel electrophoresis showing the amplified ITS of the fungal isolates. Lane 1-10 represent the
ITS bands at 500 bp while lane L represents the 100 bp molecular ladder.

ITS (500bp)

500bp

The amplified ITS of the isolates when resolved on 1.5% agarose gel electrophoresis and visualized on a transilluminator showed band sizes
of 500bp using the 100 bp molecular ladder as tracker before sending for sequencing

Figure 2. Phylogenetic tree showing the evolutionary distance between the fungal isolates.

Ky1oza6es8 Candida albicans culture CBS:6362
7a Candida albicans culture CBS:6362

KPia1667 Candida akabanensis strain PMMO9-25281

100
1 Candida akabanensis strain PMMO9S-25281
58 100 Mzo30140 Pichia kudriavzevii strain OOSF20
100 zs Pichia kudriavzevii strain OOSF20

100 as OWRARTTA Candida glabrata

{ zr Candida glabrata
Onaaseas Candida albicans isolate TIMAN-22
100 ONss3sTT Candida albicans isolate IMAN-22

80 72 Candida albicans isolate IMAN-22

60 ———————— sa Candida albicans isolate IMAN-22

60 —————— onaorrsn Candida albicans isolate IMAN-25

Z6 Candida albicans isolate IMAN-25
50 7o Candida albicans isolate IMAN-225

zwoCandida albicans isolate IMAN-25

0 Candida albicans isolate IMAN-25

The obtained ITS sequence from the isolates produced an exact match during the megablast search for highly similar sequences from the
NCBI non-redundant nucleotide (nr/nt) database. The ITS of the isolates showed a percentage similarity to other species at 100%. The
evolutionary distances computed using the Jukes-Cantor method showed that the ITS of the isolates were within the Candida and Pichia spp
and revealed a close relationship with Candida glabrata, Candida albicans, Candida akabanensis and Pichia kudriavzevii.

use drugs indiscriminately and contraceptives to
prevent pregnancy [24]. This observation is
consistent with reports of Okungbowa et al. [25]
who reported a 54% prevalence rate within age
bracket 20 - 30 years in Northern Nigeria. Fifty five
percent (55%) and 57% prevalence rates was
previously reported within age group 26 - 35 years
in Benin City [26]. The authors attributed the age
vulnerability to sexual promiscuity, drug abuse and
use of contraceptives. A slightly lower rate of
vaginal candidiasis infection in the pregnant women
was observed in this study within the age ranges 15

Discussion

This study focused on the status of vaginal
Candidiasis among pregnant women attending the
antenatal clinic of Prince Abubakar Audu Teaching
Hospital, Anyigba, Kogi State Nigeria. A higher
frequency of vaginal candidiasis within different age
ranges of the pregnant women was observed within
the age ranges 26 - 35 years (44.44%). The infection
was at a higher frequency in this age group than the
other age groups and reason could be attributed to
the fact that women in this age group are likely to
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- 25 years (38.88%). This age group was second in
prevalence of infection from age ranges 26 - 35
years in this study. The age group contains women
who are younger and are sexually active. They also
have the habit of using contraceptives especially the
emergency pills to prevent pregnancy and misuse of
antibiotics for treatment of such infections. A lower
rate of prevalence of the infection in pregnant
women was reported within the age ranges 36 - 45
years age group with prevalence rates of (16.66%).
Women in the age group 36 - 45 are nearing their
menopause age and are becoming less sexually
active. This may be the reason why vaginal
candidiasis was recorded at a low prevalent rate in
this age group. The finding is in line with a previous
report by Okungbowa et al. [25] who reported a
prevalence rate of 10% within the age groups of 36
- 45 and they reported that it was probably due to the
possible increase in vaginal immunity with age.

In the current study, vaginal candidiasis
was higher in the 3rd trimester than the 2nd
(30.55%) and 1st (8.33%) trimesters and reason
could be that pregnant women in the 3rd trimester of
pregnancy have suppressed immune system than
those in the 2nd and 1st trimesters which steps up
the risk of Candida spp. to become pathogenic. This
is due to the emotional stress, which increases as one
is expecting a child. At this trimester, an increased
level of estrogen and corticoids hormones decreases
the level of vaginal defense mechanisms against
such opportunistic infections as Candida [27].
These factors contributed to the highest prevalence
of vaginal candidiasis in the 3rd trimester of
pregnancy. The results agree with a previous study
by Sobel et al. [28] who reported the highest
prevalent rate of 67% in the 3rd trimester of
pregnancy. He reported that it was due to increased
emotional stress as a pregnant woman is expecting a
child resulting to suppression of the immune system
that steps up the risk of Candida species to become
pathogenic. The 1st and 2nd trimesters of pregnancy
recorded low prevalent rates of vaginal candidiasis
infection. The pregnant women in these two
trimesters could have less emotional stresses, high
levels of vaginal defense mechanisms against
Candida infections because of low levels of
estrogen and corticoids hormones. Therefore, they
have strong immune system against Candida spp.
infections [27]. These factors could have
contributed to the low prevalence of the infection in
these two trimesters of pregnancy. The findings in
this study shows prevalence of Candida spp was

higher in the third trimester compared to first and
second trimester (Table 3). Statistical analysis
revealed that there was no significant difference in
the prevalence rate as it relates to trimester phase.
This was due to the difference in the status of the
immune system of the pregnant women in the
trimesters of pregnancy. It was also due to
difference in the levels of vaginal defense
mechanisms against Candida infections because of
low levels of estrogen and corticoids hormones. This
observation is consistent with other reports by
Gonzalez et al. [27] who reported prevalence rates
of 11% and 20% respectively. It was reported that
pregnant women in these two trimesters of
pregnancy still have strong immune system and high
levels of vaginal defense mechanisms against
Candida infections [27].

On the occupational status, traders
recorded the highest prevalence rate of (55.55%)
compared to housewives (27.77%) and civil
servants (16.66%) respectively, a result that is in
agreement with the report of Emeribe et al. [29].
Traders may not have enough time for laboratory
tests therefore may result to wrong self-medication
thereby making them carriers of the infection. Due
to the nature of their activities, they are prone to
urinate or defecate in public toilet or nearby bushes,
not minding the poor hygiene. This study also
revealed that pregnant women had higher
prevalence rate at the primary level (44.44%) when
compared to secondary and tertiary with the same
prevalence rate (27.77%). This indicates that the
level of education played an important role in
candidiasis infection. Been fully educated helps
reduce various misconceptions about many illnesses
including Candidiasis and encourages preventive
practices [30]. On the other hand, this result is lower
than previous study by Akah et al. [31] which
reported high prevalence of Candidiasis with
prevalence rates 60% and 62.2% respectively
among pregnant women in Jos and Enugu State,
Nigeria. It was found that (94.4%) of the married
women were infected with Candida (candidiasis),
compared to single with (5.5%), this presupposed
that sexual activities have some effect on
candidiasis. The presumption agreed with report by
Oladimeji et al. [32].

The high prevalence of vaginal candidiasis
may be due to many different reasons in relation to
predisposing risk factors in table (4) above;
suppression of the immune system due to the
pregnancy as it is among the contributing factors of



okolo MLO et al. / Microbes and Infectious Diseases 2023; 4(4): 1435-1445

1442

vaginal candidiasis, whitish vaginal discharge,
sexually transmitted infection, prolonged and
misuse of antibiotics and antifungal drugs, which
leads to the destruction of good and beneficial
bacteria resulting to reduction of vaginal immunity
could have also contributed to the increase of the
prevalence of the infection [26]. Hormones during
pregnancy can play role of enhancing Candida
colonization and serve as risk factor of the vagina
infection, progesterone has suppressive effect on the
anti-Candida activity of neutrophils while estrogen
has been found to reduce the ability of vaginal
epithelial cells to inhibit the growth of Candida
albicans [33]. Inadequate knowledge, poor personal
hygiene, limited diagnostic facilities, poor dietary
habits have also been attributed to high prevalence
vaginal candidiasis [26].

Molecular characterization carried out in
this study showed four different strains of Candida
albicans (CBS:6362; 3(8.33%), IMAN-25;
6(16.66%), IMAN-225; 3(8.3%) and IMAN-22,
4(11.11%), Candida akabanensis (PMMQ09-2528L;
10(27.77%), Pichia  kudriazevii  (OOSF20;
6(16.66%) and Candida glabrata 4(11.11%). The
observed results demonstrated lower percentage of
Candida albicans strain compared to the work of
Azike et al. [34] who reported the phylogeny of
Candida species as Candida albicans 45%, Candida
glabrata 25%, Candida akabanensis 8.4% and
Picha kudrazevii 4.2%) respectively. Azike et al.
[34] also isolated and confirm the identity of
Candida akabanensis strain PMM09-2528L, which
was also identified in this study. Other
investigations by Fornari et al. [35] and Alhussaini
et al. [36] all reported higher percentage of Candida
albicans in their study (82.5%, 54% and 45.8%,
respectively).

Conclusion

The prevalence of vaginal candidiasis in
the pregnant women was high especially in the age
ranging 26 to 35 years and at the third trimester of
pregnancy. From the investigation, there is an
indication that proper awareness in terms of the
control, prevention, and treatments of candidiasis is
needed among pregnant patients. With adequate
pharmacotherapy, avoidance of contributing factors
such as use of contraceptive, improvement of
personal hygiene and sex discipline, the incidence
and prevalence of candidiasis can be greatly
reduced. In addition, this study also revealed that
molecular characterization of Candida spp. is very

important in identifying the different strains that
may be responsible for candidiasis amongst
pregnant women in the study area.
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