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Abstract

Background Vulvovaginitis is common in women of reproductive age group characterized by purulent white
discharge. The incidence of vulvovaginitis has risen recently due to the resistance of Candida species to commonly
used antifungal agents and recurrent infections.

Objective The study aimed to determine the prevalence, associated factors, and antifungal susceptibility patterns of
vaginal candidiasis among pregnant women attending Bule Hora University Teaching Hospital.

Methods A hospital-based cross-sectional study was conducted from May 2023 to August 2023. Using systematic
random sampling, 317 pregnant women participated in the study. Sabouraud Dextrose Agar and Chromogenic
Candida Differential Agar were used to isolate and identify Candida species from clinical samples. Antifungal
susceptibility was performed using a modified disc diffusion method. Epi data version 4.6 was used for data entry
and Statistical Packages for Social Sciences version 25 was used for statistical analysis. A P-value <0.05 was declared
statistically significant.

Result The prevalence of vaginal candidiasis was 26.8% (95%, Cl 21.9-31.72%). History of using contraceptives
(AOR=5.03, 95%Cl, 1.21-11.37), past vaginal candidiasis (AOR=6, 95%Cl, 1.61-12.92), pregnant women infected with
human immunodeficiency virus (HIV) (AOR=4.24, 95%Cl, 1.23-14.14), diabetic mellitus (AOR=2.17, 95%Cl, 1.02-4.64),
history of antibiotic use (AOR=3.55, 95%Cl, 1.67-12.75), pregnant women in third trimester (AOR=8.72, 95%C]|,
1.30-23.07), were the significantly associated factors for vaginal candidiasis. The study revealed that itraconazole,
amphotericin B, and miconazole were the most effective antifungal drugs for all Candida isolates.

Conclusion The present study has identified a high prevalence of vaginal candidiasis among pregnant women. The
isolated Candida species showed resistance to fluconazole, ketoconazole, and clotrimazole. Therefore, healthcare
providers should increase awareness of the risks of Candida infections to reduce Candida species among pregnant

*Correspondence:
Algeer Aliyo
alker438@gmail.com

Full list of author information is available at the end of the article

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-024-06844-x&domain=pdf&date_stamp=2024-9-27

Hussen et al. BMC Pregnancy and Childbirth (2024) 24:619

Page 2 of 10

women. Physicians should prescribe suitable medications based on antifungal drug test outcomes to treat pregnant

women with vaginal candidiasis.

Keywords Vaginal candidiasis, Pregnant women, Antenatal care, Bule hora

Introduction

The second most common vaginal infection affecting
women of reproductive age is vulvovaginal candidiasis
(VVC), which mainly causes inflammation of the vulva
and vagina [1]. Worldwide, nearly 5-10 million females
seek gynecologic advice for vaginitis every year [2].
Women of childbearing age estimate that approxi-
mately 70-75% will have at least one episode of VVC
during their lifetime, and 40-50% will suffer recur-
rence [3]. Recurrent VVC worldwide affects approxi-
mately 138 million women annually, ranging from 103
to 172 million, with an annual prevalence of 3871 per
100,000 women worldwide; 372 million women are
affected by recurrent VVC over their lifetime [4].

VVC is an infection of the estrogenic vagina and ves-
tibulum, which can extend to the outside of the labia
minora, labia majora, and the intercrural region [5]. It
is most often by the overabundance of an opportunis-
tic pathogenic yeast, Candida albicans (approximately
90%), which is a common member of the vaginal flora
[6]. Vulvovaginal candidiasis is caused by Candida
albicans in almost 80-90% of cases, except that only
a minority of cases (10-20%) are caused by non - C.
albicans species, usually Candida glabrata [7]. This
dimorphic yeast, a commensal that colonizes the skin
and gastrointestinal and reproductive tracts, can be
found in the vaginal tracts of 20 to 30% of healthy
asymptomatic women at any single point in time. If the
balance between the colonizing yeast and the host is
temporarily altered, then Candida can cause infections
such as VVC, associated with clinical signs of inflam-
mation [8].

During pregnancy, VVC is considered more com-
mon and difficult to eradicate because of several nor-
mal physiological changes such as hormone changes,
vaginal pH, and alteration of microflora due to patho-
gens in the genitourinary tract that favor the growth
of Candida spp [9]. In vulvovaginal candidiasis, three
out of four women had an infection in their lifetime
[10]. Candida albicans are part of the mucosal flora
in many individuals, typically existing as a benign
member of the human microbiome for extended peri-
ods. However, it can cause superficial infections due
to hormonal effects that inhibit anti-Candida activi-
ties, inadequate hygiene, and compromised immu-
nity. These infections may then develop into severe,
life-threatening systemic conditions. Ultimately, this
fungal pathogen has the potential to colonize various
regions of the body [11, 12].

Pathogenic Candida spp have been identified,
including the ability to adhere and invade host cells,
the secretion of enzyme hydrolases, and biofilm for-
mation [13]. Candida albicans has been reported to
be resistant to many antifungal drugs and is usually
treated with the azole class of antifungal drugs due to
their lower toxicity and availability [14, 15]. Vulvovagi-
nal candidiasis is a global concern because of its eco-
nomic importance and sexually transmitted infection
[16]. The mechanisms used by Candida spp. to pro-
duce vaginal inflammation are not known [17]. Diabe-
tes mellitus is a predisposing factor during pregnancy
[18]. Other factors include the use of broad-spectrum
antibiotics, high doses of estrogen, and oral contracep-
tives [19].

During the past several decades, numerous studies
have focused on improving standardized antimicro-
bial susceptibility testing (AST). The Clinical Labora-
tory Standards Institute (CLSI) serves as a reference
method for yeast susceptibility testing. Agar-based
susceptibility testing, particularly the classical disk
diffusion method, has garnered significant interest
among researchers [20]. Antifungal susceptibility tests
that correlate with clinical outcomes may forecast
treatment failures and contribute to the creation of
local antibiograms, aiding in the empirical selection of
antifungal agents [21]. Resistance to antifungal drugs,
especially in patients previously treated with azole
antifungals, poses a significant public health challenge
[22].

The community knowledge and evidence on vagi-
nal candidiasis prevalence and associated factors
among pregnant women in the study area are limited
to access; therefore, the present study will provide
important input on the prevalence and associated fac-
tors of vaginal candidiasis among pregnant mothers
attending antenatal care and help to advance possible
recommendations.

Method and materials

Study area and period

This hospital-based cross-sectional study was con-
ducted at Bule Hora University Teaching Hospital
from May to August 2023. The hospital is located in
Bule Hora town and is one of the towns of the Oro-
mia Regional state in the southern part of Ethiopia.
Bule Hora is the capital of the West Guji zone located
467 km from Addis Ababa in the south and is a teach-
ing hospital that provides health services to more than
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1.5 million inhabitants in the zone. The hospital’s ante-
natal care (ANC) clinic provides routine antenatal
screening services for more than 20 pregnant women
per day. This town is bordered on the south by the
Borena zone, on the west by the Southern Nations,
Nationalities, and Peoples Region, on the north by the
Abaya River, which separates it from the SNNPR, and
on the east by the Guji zone.

Study design and population

A hospital-based cross-sectional study design was used
among pregnant women who attended antenatal care
(ANC) at the Bule Hora University Teaching Hospi-
tal from May to August 2023. All pregnant women who
were randomly selected and attended the antenatal care
(ANC) during the data collection period, and met the
selection criteria, were included in the study.

Inclusion and exclusion criteria

All randomly selected pregnant women attending Bule
Hora University Teaching Hospital ANC aged between
18 and 49 were included in the study, while the pregnant
women who had either on/taken intra-vaginally or sys-
temic antifungal therapy within the last 2 or 3 weeks were
excluded.

Sample size determination

The sample size for this study was determined using the
single population proportion formula. When the pro-
portion of vaginal candidiasis (p=25%) was taken from a
previous study conducted at Debra Markos Referral Hos-
pital [23], with the assumption of precision or degree of
error 0.05, the confidence interval was 95% and the non-
response rate was assumed to be 10%.

. Z%a/2P (1 —p)  1.96%(1 —0.25)

o 0052 = 288.12 =~ 288
[ .05

Adding 10% of the non-respondent rate, the final sample
size was 317 pregnant women. Where n=Sample size,
Z=value corresponding to 95% level of significance=1.96,
P=proportion of prevalence vaginal candidiasis in preg-
nant women=25%, d=marginal error assumed to be 5%.

Sampling technique

Monthly estimated ANC attendant in the Bule Hora Uni-
versity teaching hospital, which was calculated from the
antenatal care followers from registration. Then, the total
sample size of pregnant women is proportional to their
population size based on the previously registered ANC
followers. Pregnant women attending ANC at the time
of data collection were carefully chosen using a system-
atic random sampling method. To decide the interval (k),
the estimated total number of attendants of ANC 1135 is

Page 3 of 10

divided into an allocated sample size of the study, that is,
K=N/n=1,135/ 317=3.58=4.

where, N=total ANC attendants, n=required sample
size, K=sampling interval.

So, all fourth pregnant women attending ANC were
included in the sample until the total sample size for this
study was obtained in the hospital. Based on the client’s
sequences, which were used as a sampling frame using
systematic random sampling. The process was continued
throughout data collection until the required sample size
was achieved.

Data collection instruments and procedures

Three Medical laboratory technicians and two midwives
were recruited for data collection. Training was provided
for the data collector and supervisor. The sociodemo-
graphic information, clinical factors, and behavioral fac-
tors data were collected using structured questionnaires.
The vaginal swab was collected from each participant
using a sterile cotton swab moistened with physiological
saline and then inserted and rotated gently to pick up the
swab. In case an appropriate vaginal swab could not be
obtained, alternatively, the participant was informed to
collect a first voided urine sample through contamination
control using a labeled screw-capped universal container
[24].

Identification of candida species

Microscopy examination and culture procedures

The specimens were collected from each pregnant
woman and immediately transported to the Bule Hora
University Microbiology Laboratory. Smears were pre-
pared from vaginal swabs or urine sediments, stained
with Gram’s stain, and examined under a microscope
using 10x and 40x objectives. The Gram stain revealed
Gram-positive yeast-like budding cells, which were then
cultured on Sabouraud Dextrose Agar (SDA) contain-
ing 2% chloramphenicol. The inoculated plate was incu-
bated at 37 °C and examined after 24 h for cream-colored
pastry colonies and budding yeast cells suggestive of
Candida species. The SDA isolates were inoculated in
Candida selective agar medium (Chromogenic Candida
Differential Agar - TM 1977, New Delhi, India) using
an inoculating needle and incubated at 37 °C for 72 h to
ensure detection of mixed cultures by colon colors such
as C. albicans (light green), C. tropicalis (blue to metallic
blue), C. glabrata (cream to white), and C. krusie (pur-
ple-pink). The method is based on the differential release
of chromogenic breakdown products from various sub-
strates by Candida species after differential exoenzyme
activity. It served as the presumptive identification of C.
albicans, C. tropicalis, C. glabrata, and C. krusie [25].
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Germ tube test (GTT)

A colony was transferred from the agar slant using a ster-
ile wire loop and then inoculated into a germ tube test
to determine the presence of germ tubes. A germ tube
test was performed by mixing 3—4 colonies in 0.5 ml of
human serum, incubated at 37 ° C for 2—4 h, and exam-
ined under a microscope using 10x and 40x objectives for
germ tubes. The presence of Candida albicans was con-
firmed by observation of a short, slender, tube-shaped
growth structure (pseudohyphae) [26, 27].

Antifungal susceptibility test

Antifungal susceptibility testing for all Candida isolates
was performed using a modified disc diffusion method
following the 2018 Clinical Laboratory Standards Insti-
tute (CLSI) guidelines. The test was carried out by add-
ing 2% glucose and 0.5 pg/mL methylene blue dye to
Mueller-Hinton agar. The suspension, prepared with
normal saline and four identical colonies, was incubated
overnight on Mueller-Hinton agar and then compared to
the 0.5 McFarland standard. A cotton swab soaked in the
fungal suspension streaked the modified Mueller-Hinton
medium. Antifungal discs, including amphotericin B
100 pg, clotrimazole 10 ug, fluconazole 10 ug, itracon-
azole 10 pg, miconazole, and ketoconazole 30 pg, were
placed on the agar using a disc dispenser. The plates were
then incubated at 37 ° C for 24 h. Subsequently, the inhi-
bition zones (zone diameters) were measured and inter-
preted according to CLSI guidelines [28].

Operational definition

Risk behavior

refers to the frequent use of antibiotics and certain types
of contraceptives, which can increase the risk of Candida
infection [29].

Pregnancy-related factor

Refers to the gestational period, which means the time
from the beginning of pregnancy to the birth time of the
subject that exposed them to the risk of Candida infec-
tion [30].

Clinical factors

Refers to post-medical diseases such as chronic diseases,
such as diabetes mellitus, HIV, and previous episodes of
candidiasis [31].

Data quality control

Data collectors received three days of training. The ques-
tionnaire was initially prepared in English, then trans-
lated into Afan Oromo, and subsequently retranslated
into English to maintain the consistency of the questions.
5% of the questionnaires underwent pre-testing at the
Bule Hora Health Center. Culture media were prepared
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following the manufacturer’s instructions, and sterility
was confirmed by incubating 35% of the batch at 37 °C
overnight to check for any microbial growth. Culture
medium exhibited growth was discarded and replaced
with a new sterile batch. The standard strain of C. albi-
cans (American Type Culture Collection (ATCC 10231))
was used for quality control.

Data processing and statistical analysis

Data was entered using EPi data version 4.6 and exported
to the SPSS Version-25 Statistical Package for analysis.
Descriptive statistics, numbers, frequency, percentages,
tables, and odds ratio (OR) were used to describe the
findings. In addition, bivariate and multivariate logistic
regression was used to assess the association between
dependent and independent variables. A P-value less
than 0.25 at 95% CI during the bivariate analysis was fur-
ther calculated using multivariate logistic regression to
avoid the effect of confounding. Finally, a p-value<0.05 at
95% CI was considered statistically significant.

Results

Socio-demographic characteristics of study participants

A total of 317 pregnant women were included in this
study. The ages of the study participants ranged from 18
to 49 years and the mean age was 28.02 with a standard
deviation of +5.554 years. Regarding marital status, 295
(93.1%) of them were married. Among the study partici-
pants, 185 (58.4%) were urban residents. Regarding the
status of the educational level, 138 (43.5%) of the women
were in elementary school and only 12 (3.8%) were in col-
lege (Table 1).

Health-related and risky behavior of study participants

Of the 317 pregnant women who participated in the
study, 11(3.5%) were HIV-infected patients, 223 (70.3%)
of the participants had a use of contraceptive history
while 67(21.1%) women had a history of previous candi-
diasis. Of the total respondents, 173(54.6%) mothers had
a history of using antibiotics. Of the total participants,
188(59.3%) had a history of diabetic mellitus. Regard-
ing the gestation period of respondents, 133(42.0%),
101(31.9%), and 83(26.2%) were 2nd trimester, 3rd tri-
mester, and 1st trimester respectively (Table 2).

Prevalence of vaginal Candida species

In this study, the prevalence of vaginal candidiasis among
pregnant women attended at ANC was 26.8% (85/317)
with (95% CI. 21.9 - 31.72%). Of the total Candida spe-
cies isolates, the predominant was Candida albicans 53
(62.4%), followed by C. glabrata 13 (15.3%). Non-albicans
Candida species account for 32 (37.7%) (Fig. 1). The
highest frequency of Candida isolates was observed in
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Table 1 Sociodemographic characteristics among pregnant
women who attended ANC at bule hora university teaching
hospital, guji zone, southern Ethiopia, 2023

Variables Category Frequency  Percent
Age group 18-24 84 26.5
25-30 146 46.1
31-36 50 15.8
>36 37 1.7
Residence Urban 185 584
Rural 132 416
Marital status Single 5 1.6
Married 295 93.1
Widow 8 2.5
Divorce 9 2.8
Educational level llliterate 5 1.6
Able to read and write 43 136
Elementary 132 416
High school 125 394
College and above 12 38
Religion Muslim 71 224
Protestant 130 41.0
Orthodox 116 36.6
Occupation Employers 14 44
Merchant 53 16.7
House Wife 239 754
Labor 11 35
Monthly income 500-2500 5 1.6
2501-5000 137 432
5001-7500 159 50.2
7501-10,000 16 5.0

Table 2 Health-related and risky behavior among pregnant
women who attended ANC at bule hora university teaching
hospital, west guji zone, southern Ethiopia, 2023

Variables Category Frequency Percent
Contraceptives Yes 223 70.3
No 94 29.7
Antibiotics Yes 173 546
No 144 454
Gestation period 1st trimester 83 26.2
2nd trimester 133 420
3rd trimester 101 319
Diabetes mellitus Yes 188 593
No 129 40.7
HIV/AIDS Yes 11 35
No 306 96.5
Previous candidiasis Yes 67 21.1
No 250 789
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Candida species

B C. albicans W C. glabrata W C. krusei W C. tropicalis M Others

Fig. 1 Proportion of Candida species isolated from pregnant women at
Bule Hora University Teaching Hospital, west Guji zone, Southern Ethiopia,
2023

the age range of 25-30 years with 38 (12%), followed by
those above 36 years with 18 (9.9%).

Factors associated with the prevalence of vaginal
candidiasis

In bivariate logistic regression analysis those variables
having a p-value<0.25 were considered candidate vari-
able for multivariate logistic regression which include
married, housewife, use contraceptives, living in urban
residence, antibiotics, third trimester, diabetes mellitus,
HIV and previous history of candidiasis. Among the vari-
ables included in the final model, the odds ratio of vagi-
nal candidiasis infection was about 5 times higher among
pregnant mothers who had a history of using contracep-
tives (AOR=5.03, 95% CI, 1.21-11.37). Pregnant women
who had a history of previous vaginal candidiasis infec-
tion were 6 times more likely to have an infection with
previous vaginal candidiasis than those who did not
have a history of previous vaginal candidiasis infection
(AOR=6, 95%, CI, 1.61-12.92). Human Immunodefi-
ciency Virus (HIV) infection was significantly associated
with vaginal candidiasis infection, where HIV-infected
pregnant mothers were 4 times more likely to be infected
by vaginal candidiasis than non- HIV-infected pregnant
women (AOR=4.24, 95%, CI, 1.23-14.14). Pregnant
women who had a diabetes mellitus were approximately
two times higher risk when compared to those who had
no diabetes mellitus disease (AOR=2.17, 95%, 1.02—
4.64). Pregnant women who had a history of frequently
using antibiotics were 3 times more likely to have an
infection with vaginal candidiasis than those who had
not a history of frequently using antibiotics (AOR=3.55,
95%, CI, 1.67-12.75). Regarding the gestational period,
the pregnant women in the 3rd trimester were 8 times at
higher risk when compared to pregnant women in the 1st
trimester (AOR=8.72, 95%CI, 1.30-23.07) (Table 3).
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Table 3 Bi-variable and multivariable analysis of associated factors with vaginal candidiasis among pregnant women who attended
ANC at bule hora university teaching hospital, west guji zone, southern Ethiopia, 2023

Variables Category VC(+)N(%) VC()N(%) COR(95%ClI) P-value AOR (95% CI) P-value

Age group 18-24 16(5%) 68(21.5%) 1 0.346 1 0.136
25-30 38(12%) 108(34.1%) 0.67(0.268-1.136) 0.606(0.314-1.171)
31-36 19(6%) 37(11.7%) 0.050(0.104-0.676) 0.896 0.534(0.236-1.212) 041
>36 12 (3.8%) 19 (6.0%) 0.372(0.243-1.457) 0.256 0.208(0.083-0.519) 0.231

Residence Urban 57 (30.8%) 128 (69.2%) 1.654(0.823-2.239) 0324 2.023(0.746-2.018) 0.231
Rural 28 (21.2%) 104 (78.8%) 1 1

Marital status Married 72 (24.4%) 223 (75.6%) 0.215(0.171-9.848) 0.269 5.354(1.875-15.286)  0.066
Widow 3(37.5%) 5(62.5%) 0.4(0.260-7.961) 0.6 2.083(0.396-10.948)  0.386
Divorce 7 (77.8%) 2 (22.2%) 2.33(091-2.513) 0.36 3.00(0.676-13.309) 0.14
Single 3(60.0%) 2(40.0%) 1 1

Educational level llliterate 2(40%) 3(60%) 1 0.639 1 0.547
Able to read and write 22 (51.2%) 21 (48.8%) 0.636(0.096-4.197) 0.528(0.351-3.893)
Elementary 28 (21.2%) 104 (78.8%) 2476(0.394-15.548) 0333 1.389(0.241-11.532)  0.294
High school 25 (20%) 100 (80%) 2.667(0423-16.826) 0.297 1.223(0.327-12.928)  0.258
College and above 8 (66.7%) 4(33.3%) 0.333(0.039-2.874) 0318 0.295(0.287-1.245) 0.262

Religion Protestant 46 (35.4%) 84 (64.6%) 1.882(0.274-1.931) 0.61 0.389(0.256-1.001) 0412
Orthodox 23 (19.8%) 93 (80.2%) 0.850(0.573-2.416) 0.65 1.079(0.498-1.532) 0324
Muslim 16(22.5%) 55(77.5%) 1 1

Occupation Employers 10 (71.4%) 4 (28.6%) 3.00(0.204-5.572) 0.891 0.546(0.133-2.235) 0.40
Merchant 23 (43.4%) 30 (56.6%) 0.92(0.486-16.807) 0.789 1.443(0.418-4.983) 0.56
House Wife 47 (19.7%) 192 (80.3%) 0.294(0.248-9.65) 0.189 2.558(0.840-7.794) 0.098
Labor 5 (45.5%) 6 (54.5%) 1 1

Monthly income 500-2500 1(20.0%) 4(80.0%) 1 0.74 1 0.08
2501-5000 20 (14.6%) 117 (85.4%) 1.462(0.155-13.766) 8.80(0.772-10.22)
5001-7500 53 (33.3%) 106 (66.7%) 0.5(0.055-4.585) 0.54 12.87(4.040-40.998)  0.187
7501-10,000 11 (68.75%) 5(31.25%) 0.113(0.095-3.585) 034 4.40(1.454-13.316) 0.83

Contraceptive Yes 65(29.1%) 158(70.9%) 1.52(1.106-2.371) 0.015 5.032(1.206-11.371)  0.021
No 20(21.3%) 74(78.7%) 1 1

Antibiotics Yes 54(31.2%) 119(68.8%) 1.65(1.379-3.327) 0.038 3.550(1.668-12.749)  0.03
No 31(21.5%) 113(78.5%) 1 1

Gestation period 1st Trimester 16(19.3%) 67(80.7%) 1 0.87 1 0.21
2nd Trimester 21(15.8%) 112(84.2%) 1.273(0.436-2.638) 4.830(2.63-8.872)
3rd Trimester 48(47.5%) 53(52.5%) 0.263(0.134-0.723) 0.007 8.23(1.299-23.066) 0.012

Diabetes mellitus Yes 60(46.5%) 69(53.5%) 5.67(3.288-9.777) 0.03 2.172(1.019-4.644) 0.040
No 25(13.3%) 163(86.7%) 1 1

HIV Yes 9(81.8%) 2(18.2%) 13.6 (5.285-18.462) 0.0123 4.235(1.229-14.141)  0.020
No 76(24.8%) 230(75.2%) 1

Previous Candidiasis  Yes 46(68.7%) 21(31.3%) 11.851(6.382-22.008)  0.021 6.00(1.605-12.924) 0.031
No 39(15.6%) 211(84.4%) 1 1

Note Bold indicates statistically significant at p<0.05, Reference=1.VC (+) is vaginal Candida positive and VC (-) is vaginal Candida negative. COR is crude odds ratio
and AOR is adjusted odds ratio. N is the number of respondents and % is the percentage of respondents

Antifungal susceptibility patterns of Candida species

For antifungal susceptibility testing was performed on 85
vaginal isolates of Candida species. Among the antifun-
gal drug susceptibility amphotericin B and Miconazole
were the most effective antifungal drugs for all Candida
isolates. The species isolates of C. albicans 16(30.2%)
was resistant to fluconazole. The species isolates of C.
glabrata were 100% sensitive to itraconazole, micon-
azole, and amphotericin B, whereas; 3(23.1%), 2(18.4%),
1(7.7%) of the isolates were resistant to fluconazole, keto-
conazole, and clotrimazole, respectively. All isolates of

C. tropicalis were 100% sensitive to all antifungal drug
tests and only fluconazole resisted in 2(7.7%) of isolates.
All unidentified Candida isolates were 100% sensitive to
all six antifungal drugs. Most of C. krusei was resistant
to fluconazole 5(41.7%), ketoconazole 5(41.7%), clotrim-
azole 2 (16.7%), and only 11(91.7%) was sensitive to
amphotericin B (Table 4).

Of the total six antifungal drugs; the resistance propor-
tion was highest for fluconazole and ketoconazole with
26(30.6%) and 17(20%) (Table 5).
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Table 4 Antifungal susceptibility patterns of Candida species isolated from pregnant women at bule hora university teaching hospital,

west guji zone, southern Ethiopia, 2023

Antifungal drug Antifungal suscepti- C. albicans C. glabrata C.tropicals num-  C.krusie number Other
bility pattern number (%) number (%) ber (%) (%) sp
num-
ber (%)
[traconazole S 46(86.8%) 13(100%) 5(100%) 10(83.3%) 2(100%)
I 2(3.8%) 0(0.0%) 0(0.0%) 1(8.33%) 0(0.0%)
R 5(9.4%) 0(0.0%) 0(0.0%) 1(8.33%) 0(0.0%)
Miconazole S 47(88.7%) 13(100%) 5(100%) 11(91.7%) 2(100%)
I 4(7.5%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
R 2(3.8%) 0(0.0%) 0(0.0%) 1(8.3%) 0(0.0%)
Fluconazole S 36(67.9%) 10(76.9%) 3(60%) 6(50%) 2(100%)
I 1(1.9%) 0(0.0%) 0(0.0%) 1(8.3%) 0(0.0%)
R 16(30.2%) 3(23.1%) 2(40%) 5(41.7%) 0(0.0%)
Ketoconazole S 39(73.6%) 10(76.9%) 5(100%) 7(58.3%) 2(100%)
[ 4(7.5%) 1(7.7%) 0(0.0%) 0(0.0%) 0(0.0%)
R 10(18.9%) 2(15.4%) 0(0.0%) 5(41.7%) 0(0.0%)
Clotrimazole S 44(83%) 12(92.3%) 5(100%) 10(83.3%) 2(100%)
[ 5(9.4%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
R 4(7.5%) 1(7.7%) 0(0.0%) 2(16.7%) 0(0.0%)
Amphotericin B S 47(88.7%) 13(100%) 5(100%) 11(91.7%) 2(2.6%)
\ 4(7.5%) 0(0.0%) 0(0.0%) 1(8.3%) 0(0.0%)
R 2(3.8%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)

Table 5 Total susceptibility pattern of Candida species isolated from pregnant women at bule hora university teaching hospital, west

guji zone, southern Ethiopia, 2023

Antifungal Drug Sensitive Intermediate Resistance
Number % Number % Number %

[traconazole 76 894 3 35 6 7.1
Fluconazole 57 67.1 2 24 26 306
Ketoconazole 63 74.1 5 59 17 20
Miconazole 78 91.8 4 4.7 3 35
Clotromazole 72 84.7 5 59 8 94
Amphotericin B 76 894 5 59 4 4.7

S- Sensitive |- Intermediate R- Resistance

Discussion

The present study showed that the overall prevalence of
Candida species among pregnant women 26.8% (95%
CI, 21.9-31.72) was in line with the study done in Daber
Markos referral hospital 25% [23]. It is less than the study
conducted in Senegal at 31.93% [32], Lebanon at 39%
[33], Dakar Senegal at 32% [34], Kenya at 42.7% [25],
and Cameroon at 55.4% [35]. This great variation might
be due to geographical environmental factors and dif-
ferences in lifestyle that affect Candida infection from
country to country.

In the current study, the predominant Candida species
isolated was Candida albicans; it accounted for 62.35%
which is comparable to the study done in Kenya 63.83%
[25] and Senegal 62% [32]. The highest frequency of Can-
dida colonization 38 (12%) was observed in the age group
of 25-30 years, followed by the age group above 36 (>36)
years 18(9.9%). This finding is compared to the study

conducted in Nigeria that showed that pregnant women
in the age group 26-30 years had the highest prevalence
of infection at 15.4% [36]. This result is in contrast to a
study conducted at Debre Markos referral hospital in the
northern part of Ethiopia, Candida colonization of 38.5%
was observed in the age group of 30-36 years, followed
by the age group of 26-33 (31.1%) [23]. The difference
may be due to environmental, ethnic, socioeconomic,
religious, and cultural factors.

Furthermore, the current study showed that the age
group of women between 25 and 30 years of age had a
high prevalence of Candida colonization, which is similar
to a study conducted in northern Nigeria and Palakkad,
India, which showed that pregnant women aged 26 to 30
years recorded the highest prevalence of Candida colo-
nization 37.1% [36] and 39.08% [37]. The reason for this
could be related to women in this age group secrete high
reproductive hormones that can suppress the immune
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system and create favourable conditions for Candida
colonization [38]. The other possible reason is related to
the use of antibiotics that kill bacteria, including normal
floras, there by Candida will have an opportunity to col-
ony in the vaginal wall [19].

The present study revealed that the prevalence of vagi-
nal candidiasis infection was about 5 times higher among
pregnant mothers who had a history of using contracep-
tives than non-using contraceptive pregnant mothers.
This finding was similar to the report from Tobago Uni-
versity of West India that vaginal candidiasis is higher in
pregnant mothers who had a history of using contracep-
tives than in non-users [29]. The reason for this might
be the contraceptive causes many changes in the vagi-
nal environment that might decrease the ability to resist
Candida infection.

Moreover, this study showed that pregnant women
who had a history of using antibiotics were 3 times more
likely to have an infection with vaginal candidiasis than
those who had not a history of frequently using antibi-
otics. This finding is similar to the study conducted at
the University of Buena in Cameroon [39]. The reason
might be that antibiotics disturb (kill) the normal flora of
the human body, which is important for protecting the
pathogenic organism, and as a result, high Candida colo-
nization will occur [19].

The findings of this study revealed that HIV infection
was significantly associated with vaginal candidiasis
infection, where HIV-infected pregnant mothers were
4 times more likely to be infected by vaginal candidiasis
than non- HIV-infected pregnant women. The results
of this report were consistent with the study carried out
at the Debra Markos referral hospital [23]. This reason
might be in immunosuppressed patients, vaginal candi-
diasis can be correlated well with reduced cell-mediated
immunity [40]. The findings of the present study reported
that pregnant women who had a history of previous vagi-
nal candidiasis infection were 6 times more likely to have
an infection with vaginal candidiasis than those who had
not a history of previous vaginal candidiasis infection.
This result agreed with the study conducted in Uganda
that showed that the majority of respondents had previ-
ously had vaginal candidiasis [41]. The possible reason
might be due to the shortage of health facilities dissemi-
nating information about the cause and effects of vaginal
candidiasis and testes.

The present study revealed that pregnant women who
had a history of diabetic mellitus were approximately two
times at higher risk compared with those who had no his-
tory of diabetes mellitus disease. This result report agrees
with the study conducted in India [42] and the Debra
Markos referral hospital [23]. This could be in diabetes
mellitus; glucose concentrations increase in the vagi-
nal secretions that stimulate the adherence of epithelial
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cells [43]. The present study showed that the gestational
period pregnant women in the 3rd trimester were 8 times
at higher risk when compared with pregnant women in
the 1st trimester. This report is compared to the study
conducted in Kenya [25] and Nigeria [36]. However, our
findings were in contrast to another study conducted in
Uganda which revealed that the 2nd trimester has the
highest number of VVC and the least positivity was taken
from 3rd trimester pregnant women [41]. This difference
might be due to the study design and sample size of the
study participants that we used.

In the present study, a high resistance rate was
observed for fluconazole, ketoconazole, clotrimazole,
and itraconazole with (30.6%), (20%), (9.4%) and (7.1%)
respectively. This finding was similar to a study done in
Uganda, which reported high resistance (37.6%), (25.5%)
(and 9.6%), fluconazole, itraconazole, and clotrimazole,
respectively [44]. The present study revealed that the
species isolates of C. glabrata were 100% sensitive to
itraconazole, miconazole, and amphotericin B, whereas;
3(23.1%), 2(18.4%), 1(7.7%) of the isolate were resistance
to fluconazole, ketoconazole, and clotrimazole respec-
tively. This finding was compared to the study conducted
at the Beijing Centre, China, which showed that the C.
glabrata resisted clotrimazole 16.6%, fluconazole 19.2%,
ketoconazole 15.2%, and only miconazole was active
against 56.5% of isolates [45].

Furthermore, the present study showed that of the
total of six antifungal drugs; the resistance proportion
was highest for fluconazole (30.6%), ketoconazole (20%)
and clotrimazole (9.6%). This result was in contrast to the
study conducted in Pakistan which indicated that most
Candida spp. tested were resistant to fluconazole (62%),
clotrimazole (59.3%), ketoconazole (58.3%), and itracon-
azole (40.7%) [46]. The possible reason for this high resis-
tance might be due to the inappropriate use of antifungal
drugs during the diagnosis of fungal infection.

The strengths and limitations of the study

The strength of the study was the data collected from
patients and it was the primary data that increased the
completeness and consistency of the data. The limitations
of the study are the cross-sectional design of the study
makes it challenging to establish causal relationships.
Molecular-level species identification wasn’t performed
due to resource constraints. Differentiating Candida
species solely by the color of colonies on Chromagar
Candida may result in incorrect identification. In addi-
tion, not all antifungal susceptibility was achieved due to
resource constraints, and no more reagents were found
in the country was limited only by the limited number of
drugs.
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Conclusion and recommendation

The study findings indicated a high prevalence of vagi-
nal candidiasis in the study. The most common species
was C. albicans, followed by C. glabrata, C. krusei and
C. tropicalis. The proportion of Candida among preg-
nant women with previous candidiasis was significantly
higher than those without previous candidiasis. Factors
such as prior use of antibiotics, diabetes mellitus, and
HIV (immunocompromised state) before candidiasis
and before pregnancy were significantly associated with
vaginal candidiasis. Furthermore, the prevalence of Can-
dida was notably high among women aged 25-30. In
terms of antifungal drug susceptibility, Amphotericin B
and Miconazole were found to be the most effective for
all Candida isolates. Resistance proportions were highest
for fluconazole and ketoconazole out of the six antifungal
drugs tested. Notably, C. glabrata isolates showed 100%
sensitivity to itraconazole, miconazole, and amphoteri-
cin B, with varying degrees of resistance to fluconazole,
ketoconazole, and clotrimazole. It is recommended that
healthcare providers implement infection prevention
strategies during admissions to healthcare facilities to
mitigate Candida infections. Furthermore, health educa-
tion regarding the risks of Candida infections is advised
at both zonal and healthcare facility levels to reduce
vaginal candidiasis among pregnant women. A popula-
tion-based study is warranted to ascertain the exact prev-
alence of vaginal candidiasis among pregnant women in
the study area.
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