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Abstract

Background: Bacterial Vaginosis (BV) in pregnancy is caused by several physiological changes
that disrupt the vaginal ecosystem, namely hormonal changes and vaginal flora. Treatment with
antibiotics for Bacterial Vaginosis (BV) cases has a risk of resistance, so alternative therapies are
needed, one of which is propolis extract. This study aims to prove the effect of giving propolis
extract to pregnant women with bacterial vaginosis. Methods: This study used a quasi-experimental
type of clinical trial research with The Pretest-Posttest Control Group Design. The population in this
study were 100 pregnant women who experienced flour albus at Anugrah Pratama Clinic Surabaya
in September-December 2021. The sample of pregnant women with BV was 44 people who were
divided into control and intervention groups. Independent variable is giving propolis extract and
dependent variable is infection of bacterial vaginosis. The sampling technique in this study was
consecutive sampling. Data analysis using Chi Square Test. Results: The control group did not
reduce bacterial vaginosis infection, which remained with BV (+) infection by 54.5% and BV
infection (-) by 45.5%, while the intervention group was proven to reduce bacterial vaginosis
infection to BV infection (+) by 18 .2% and BV infection (-) of 81.8%. Analysis: The results of the
Chi-Square test showed that the p-value of BV infection was 0.012 and bacterial vaginosis infection
a (0.05). Conclusion: There is a significant difference between the control group and the group
given propolis extract. It can be concluded that there is an effect of propolis extract administration
on reducing infection in pregnant women with bacterial vaginosis.
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INTRODUCTION
Bacterial vaginosis is an imbalance in the vaginal flora due to the
replacement of Lactobacillus sp species by anaerobic bacteria and an increase in
vaginal pH. Bacterial vaginosis is one of the most common causes of complaints in
the vaginal area in reproductive women (Thoma et al., 2011). As many as 75% of
cases of bacterial vaginosis are asymptomatic, although some women have typical
symptoms and most patients come with complaints of abnormal vaginal discharge

that is grayish white, watery, accompanied by malodor vaginitis, and there are also
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complaints of itching and pain (Center for Disease Control and Prevention, 2015;
Menaldi SLSW, 2015).

The prevalence of bacterial vaginosis differs in each country, estimated to be in the
range of 8% to 75% (Bitew et al., 2017). The incidence rate of bacterial vaginosis
in women from Southeast Asia including Indonesia is greater than 30% (Bautista et
al., 2016; Brookheart et al., 2019). Based on data from the Gynecology Polyclinic
at RSUD Dr. Soetomo Surabaya showed that during the 2018 period, bacterial
vaginosis was included in the top 10 most common diseases, namely 198 patients
with bacterial vaginosis of all age ranges.

During pregnancy there are several physiological changes, namely the
disruption of the vaginal ecosystem due to hormonal changes and changes in the
vaginal flora which results in increased vaginal acidity and has an impact on
increasing vaginal mucus in pregnant women so that pregnant women have the
potential to experience vaginal discharge. In addition, the genital mucosa becomes
thinner and has a larger surface area making pregnant women more susceptible to
infection (Lima et al., 2013; Datcu, 2014; Lamont et al., 2011; Lima et al., 2013).

A survey conducted in 8 cities in Indonesia showed that 82.3% of 1000
pregnant women were affected by fluor albus. Based on research by Masyitha
(2017) at Dr. Soetomo showed that fluor albus in pregnant women was 52.2%
caused by bacterial vaginosis, 56.52% in third-trimester pregnant women, and
52.2% in primigravidas. Pregnant women at the Pratama Anugrah Clinic Surabaya
experienced bacterial vaginosis in as much as 48%. In the literature it is said that
the prevalence of BV ranges from 9-23% in public hospitals and in pregnancy
ranges from 6.4-38% (Mengistie et al., 2014).

Infections of the reproductive tract such as bacterial vaginosis in pregnancy
can predispose to prematurity, low birth weight, etc. which can increase perinatal
morbidity and mortality (Stanford and Kaambo, 2018). The therapy given to
bacterial vaginosis patients, whether they are pregnant or not, is in the form of
antibiotics. Improper use of antibiotics can trigger resistance and the risk of
recurring bacterial vaginosis infections. The risk of recurrent BV infection is 40-
50% with metronidazole and clindamycin as first-line therapy for BV (Schuyler JA,
2015; Algburi A, 2017). Low long-term cure rate.
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During pregnancy, efforts are made to minimize consumption of drugs including
types of antibiotics (Wardaniati & Pratiwi, 2017). Therefore, to prevent the
occurrence of bacterial resistance to antibacterial, recurrence and reduce the risk of
complications due to bacterial vaginosis, it is necessary to develop research on the
discovery of alternative or new drugs derived from nature. One of the natural
ingredients that can be used as an alternative is propolis. Propolis is a bee product.
It consists of a resinous substance collected by bees from flowers, buds, and
exudates of various plant sources (Cristina Toreti et al., 2013a; Kurek-Gorecka et
al., 2014a; Margaretha, 2012).

The benefits of propolis for human health have been known for a long time
and many studies have been carried out on this matter. Propolis and a number of its
compounds show a variety of biological effects and pharmacological activities,
namely as high antibacterial, antiviral, anti-inflammatory, antioxidant, antifungal,
and antiatherogenic, as well as antiproliferative and proapoptotic activity (da Silva
Frozzaetal., 2013; Huang et al., 2014; Kurek-Gorecka et al., 2014; Machado et al.,
2012; Rabelo Coelho et al., 2015).

Propolis also has anti-inflammatory activity. Propolis has a significant
effect on the arachidonic acid metabolic pathway so that inflammatory mediators
are not formed (Armutcu et al., 2015). In previous experimental studies, it was
reported that the inhibitory activity of propolis extracts against cyclooxygenase
(COX-1 and COX-2) and its activity against lipoxygenase. The effect of propolis
activity is a change in the concentration of prostaglandin E2 and leukotrienes
(Kurek-Gorecka et al., 2014b). The benefits of using propolis extract as alternative
drug therapy for bacterial vaginosis patients, especially in pregnant women, are still
limited in testing. So based on the above background, this study aims to examine
and prove the effect of giving propolis extract to pregnant women with bacterial

vaginosis.

METHOD
This study used a quasi-experimental type of clinical trial research with The
Pretest-Posttest Control Group Design. The purpose of this study was to analyze

the effect of giving propolis extract to pregnant women with bacterial vaginosis.
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The population in this study were all pregnant women who experienced flour albus
at the Pratama Anugrah Clinic Surabaya a total of 100 pregnant women. The
sampling technique in this study was consecutive sampling. The sample size was
calculated using the research sample size formula, namely 44. Data collection was
carried out in May-December 2021 starting with determining the research sample.

The sample is divided into two groups, namely the control group and the
intervention group. The independent variable of the research is propolis extract
administration. The dependent variable of the study was bacterial vaginosis
infection in vaginal secretions found in pregnant women who had complaints of
vaginal discharge obtained by examining samples with Giemsa staining. Samples
included in the control group were given metronidazole 2x500 mg if the gestational
age was <20 weeks or clindamycin 2x300 mg if the gestational age was >20 weeks
for 7 days, while those in the intervention group were given metronidazole 2x500
mg if the gestational age was <20 weeks or clindamycin 2x300 mg at gestational
age >20 weeks and propolis extract for 7 days. After 7 days there will be a re-
examination bacterial vaginosis infection. Diagnosis of Bacterial VVaginosis based
on Nugent score (0-10) was analyzed and calculated included in normal (score 0-6)
and BV (score >7).

The study instrument in this study was the researcher himself. In addition,
the subjects in the study and computers with SPSS software. Data processing is
done by editing, coding, entering, cleaning, and tabulating data. The data that has
been collected and processed is then analyzed using the Chi-Square test with the
help of the SPSS computer program. Researchers need to explain the aims and
objectives of the research on the subject to be studied. Provide understanding in a
friendly and polite manner. Researchers manage their research honestly and fairly
based on the Health Research Ethics Committee of the Faculty of Medicine,
Universitas Airlangga has passed the ethical test with ethical number
174/EC/KEPK/FKUA/2021.based on health research ethics committee Airlangga
Univercity School of medicine with nomor ethic 174/EC/KEPK/FKUA/2021

RESULT AND DISCUSSION
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Based on Table 1 shows that the most age is in the age group 20-35 years,
namely productive age as many as 36 samples (81.8%). The type of flour albus in
this pregnancy is physiological as many as 24 samples (54.5%). The gestational age
when examined and positive for bacterial vaginosis was the most in trimester 2 as
many as 22 samples (50%), and in the 2-4th pregnancy group as many as 23 samples
(52.3%). Samples of pregnant women who suffer from bacterial vaginosis have
experienced flour albus as many as 38 samples (86.4%) with physiological types as
many as 30 samples (78.9%).

Univariate analysis

Tabel 1. Sample Characteristics of Pregnant Women

Characteristics Amount (n) Percentage (%)

Age

<20 years old 4 9.1

21-35 years old 36 81.8

>35 years old 4 9.1
Flour albus type in this gravida
Physiological 24 54,5
Physiological 20 45,5

Gestational age of the mother
when experiencing flour albus

1st trimester 19 43,2

2nd trimester 22 50

3rd trimester 3 6,8
Gravida

1 21 47,7

2-4 23 52,3

>4 0 0

Pregnant women with flour albus
have experienced Flour albus

a. Before pregnhancy

1) No 6 13,6
2) Yes 38 86,4

a) Physiological 30 78,9

b) Pathological 8 21,1

b. InPrevious Pregnancy

1) Gravida 1 (Not yet) 21 47,7
2) No 9 20,5
3) VYes 14 31,8
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a) Physiological 8 57,1
b) Pathological 6 42,9

Pregnant women experience a two-fold increase in the prevalence of vaginal
microorganism colonization compared to non-pregnant women. Increased
circulating estrogen levels and deposition of glycogen and other substrates in the
vagina during pregnancy influence this association (Choi et al., 2012; Yang et al.,
2015). Bacterial vaginosis is associated with a variety of serious obstetric
complications such as premature rupture of membranes, spontaneous abortion,
under-term labor and postpartum endometritis, chorioamnionitis and cesarean
section wound infection, abortion, chorioamnionitis and intrauterine infection, low
birth weight and high fetal mortality (Center for Disease Control and Prevention,
2015).

The age range of pregnant women diagnosed with bacterial vaginosis based
on Nugent's criteria is mostly in the range of 21-35 years as many as 36 samples
(81.8%). According to Lokken (2019) age affects changes in microbiota in the
vagina, especially those who are classified as sexually active. In accordance with
the research of Abdul Karim and Jusuf Barakbah (2016) which states that the
highest prevalence of the age of women who experience bacterial vaginosis is 25-
44 years. This is because at that age, women have sexual intercourse with a more
frequent frequency, thus triggering bacterial vaginosis.

The type of flour albus during pregnancy with bacterial vaginosis is mostly
physiological as many as 24 samples (54.5%). This is in line with the opinion of
Andi Selastri and Rizalinda Sjahril (2014) that determining the prevalence of
bacterial vaginosis is categorized as difficult because 5 - s of infected women are
asymptomatic. As many as 75% of BV cases are asymptomatic although some
women have characteristic symptoms and most patients present with complaints of
vaginal discharge (Menaldi SLSW, 2015).

Gestational age when examined and positive for bacterial vaginosis was the
most in trimester 2 as many as 22 samples (50%). According to Khoman (2020)
based on the trimester of pregnancy, in the 2nd trimester the incidence of bacterial
vaginosis is most often found at (52.2%). Meanwhile, according to (Abdelaziz et

al., 2014) a higher infection rate was recorded among subjects in the third trimester
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(71.6%) than in the second trimester of pregnancy (28.4%). Bacterial vaginosis
infection is a risk factor for preterm birth (Kamga et al., 2019). Infection is
associated with preterm birth, with a higher risk if before 16 weeks of gestation.
(Kiran et al., 2017; Nadeau et al., 2016).

In the 2-4th pregnancy group, there were 23 samples (52.3%). Previous
pregnancy can be a risk factor related to flour albus in the current pregnancy
(Abdelaziz et al., 2014). Pregnant women who suffer from bacterial vaginosis in
this study have experienced flour albus as many as 38 samples (86.4%) with
physiological types as many as 30 samples (78.9%). This is in accordance with the
research of Fonseca et al., (2013) around 43% of women experience flour albus and
it was found that around 32% experienced pathological flour albus in women aged
around 30 years and the remaining 68% experienced physiological flour albus.

Pregnant women with complaints of flour albus before pregnancy were 38
samples (86.4%) with physiological types as many as 30 samples (78.9%) and
pathological types as many as 8 samples (21.1). This is in accordance with research
by Isik G, Demirezen S, Donmez GH (2016) which says that bacterial vaginosis
infection is found in 40% of women who experience spontaneous abortion where
bacterial vaginosis that is asymptomatic and untreated since the first trimester or
before pregnancy can cause abortion during the second trimester.

Bivariate analysis
Table 2. Cross tabulation of propolis extract administration on reducing infection

in pregnant women with bacterial vaginosis

Nugent Skor
Treatment Bakterial VVaginosis Amount P-value
0-6 (BV-) >7 (BV+)
Not given propolis n 10 12 22
extract % 45.5 54.5 100.0
Given propolis extract n 18 4 22 0.012
% 81.8 18.2 100.0
Total N 28 16 44
% 63.6 36.4 100.0

Based on the results of research conducted at the Pratama Anugrah
Surabaya Clinic, it was found that using Chi Square analysis, the p-value was 0.012.
This shows that the p value is smaller than the a value (0.05), which means that

there is an effect of giving propolis extract to pregnant women with bacterial
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vaginosis on reducing infection. In the control group only giving antibiotics and not
giving propolis extract can cure pregnant women with bacterial vaginosis by 45.5%,
while in the intervention group giving antibiotics and propolis extract can cure
pregnant women with bacterial vaginosis by 81.8%.

In this study, it was found that pregnant women who were infected with
bacterial vaginosis were 50%, namely out of 100 pregnant women with complaints
of flour albus. Abdelaziz et al, in the study stated that out of 200 registered pregnant
women, BV was detected in 49.8%, followed by several other infections. Pregnant
women with vaginal complaints revealed various positive microbiological results
(Abdelaziz et al., 2014).

Propolis has several nutritional compounds in it such as vitamins (A, B, and
C), minerals (Ca, Mg, Na, Fe, Mn, Cu, and Zn), succinate dehydrogenase enzyme,
polyphenols (flavonoids, phenolic acids, and their esters), terpenoids, steroids, and
amino acids (Halim et al., 2012; Popova et al., 2011). Propolis has a main bioactive
substance, namely Caffeic Acid Phenethyl Ester (CAPE), a phenolic derivative that
has an important task because it has antifungal, antioxidant, antibacterial,
anticancer, anti-inflammatory, and immunomodulatory activities.

Propolis extract has antibacterial activity to treat flour albus due to bacterial
vaginosis. The antibacterial activity of propolis is broad-spectrum against gram-
positive and gram-negative rod-shaped and cocci bacteria and can also cause toxic
effects on pathogenic microbes (Yuliana et al., 2015). Flavonoids in propolis are
able to inhibit the growth of microbial activity by working as a reservoir for
hydroxyl radicals and peroxides so as to protect the human body from bacterial
attacks and increase the body's immunity by stimulating antibody production
(Huang et al., 2014).

Based on research by Yuliana et al. (2015), propolis extract has potential as
a natural antimicrobial. The active compounds that play a role in inhibiting the
growth of pathogenic microbes are hydroxyl groups that cause changes in organic
components and nutrient transport resulting in toxic effects on pathogenic
microbes.

Propolis can inhibit bacterial growth by inhibiting the process of cell

division, changing the permeability of the cell wall membrane and inhibiting
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protein synthesis, causing bacteriolysis (Mitra Nofembri Y, Netti Suharti, 2017).
Propolis is bactericidal (kills bacteria), bacteriostatic (inhibits bacterial growth) and
has antibiotic properties. Propolis can inhibit bacterial growth by inhibiting the
process of cell division, changing the permeability of the cell wall membrane and
inhibiting protein synthesis, causing bacteriolysis (Mitra Nofembri Y, Netti Suharti,
2017). In addition, propolis as an antibiotic has high selectivity. Propolis only Kills
the cause of the disease, while useful microbes are not disturbed (Kurniawati,
2011).

The advantages of propolis as a natural antibiotic compared to synthetic
materials are safer and less side effects. The only side effect that occurs and that is
rare is the onset of allergic reactions used orally and does not cause resistance.
Propolis can inhibit bacterial growth by inhibiting the process of cell division,
changing the permeability of the cell wall membrane and inhibiting protein
synthesis, causing bacteriolysis (Mitra Nofembri Y, Netti Suharti, 2017).

Propolis extract has an antibacterial activity to treat flour albus complaints
due to bacterial vaginosis. The antibacterial activity of propolis is broad-spectrum
against gram-positive and gram-negative bacteria in the form of rods and cocci
which can also cause toxic effects on pathogenic microbes (Yuliana et al., 2015).
Flavonoids in propolis can inhibit the growth of microbial activity by acting as a
reservoir for hydroxyl radicals and peroxides so that they can protect the human
body from bacterial attacks and increase the body's immunity by stimulating
antibody production (Huang et al., 2014).

Propolis is bactericidal (kills bacteria), bacteriostatic (inhibits bacterial
growth), and has antibiotic properties. Propolis can inhibit bacterial growth by
inhibiting the process of cell division, changing the permeability of the cell wall
membrane, and inhibiting protein synthesis, causing bacteriolysis (Mitra Nofembri
Y, Netti Suharti, 2017). In addition, propolis as an antibiotic has high selectivity.
Propolis only kills the cause of the disease, while the beneficial microbes are not
disturbed (Kurniawati, 2011).

CONCLUSION AND SUGGESTION

There was a significant difference between the control group that was not
given propolis extract and the intervention group that was given propolis extract
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against bacterial vaginosis infection. It can be concluded that there is an effect of
propolis extract administration on reducing infection in pregnant women with
bacterial vaginosis. Midwives are expected to increase screening for infections of
the reproductive organs during pregnancy and increase awareness of complaints of
vaginal discharge in pregnancy.
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