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Abstract

Purpose Bacterial vaginosis is a change in the normal
vaginal bacterial flora that leads to loss of hydrogen perox-
ide producing lactobacilli and overgrowth of predominantly
anaerobic bacteria. The present study was conducted to com-
pare the effects of prebiotic vaginal gel with oral metronida-
zole tablet and metronidazole tablet alone on treatment and
recurrence of bacterial vaginosis.

Methods The present triple-blind randomized clinical trial
was conducted in Sadatmandi Hospital in Robat-Karim
town, where 100 patients were randomly divided into inter-
vention (receiving a 5 mg prebiotic vaginal gel applicator
plus three 250 mg metronidazole tablets per day for 7 days)
and control (receiving a 5 mg placebo vaginal gel applicator
and three 250 mg metronidazole tablets per day for 7 days)
groups. Then, patients were assessed for bacterial vaginosis
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on 90 + 3 day after treatment. Data collected were analyzed
in SPSS-21 using Chi square, repeated measures, and stu-
dent’s 7 tests at a significance level of P < 0.05.

Results  The results obtained showed no significant difference
between the two groups in terms of personal and social char-
acteristics, clinical complaints, or laboratory markers. On the
10th day, healing rate based on Amsel and Nugent criteria was
76% in the intervention group and 30% in the control group
[odds ratio (OR) 4.3; 95% confidence interval (CI) 2.7-9.4].
On the 90th day, healing rate was 84% in the intervention
group and 62% in the control group (OR 3.7;95% CI 1.3-8.9).
Conclusions Adjuvant treatment with prebiotic vaginal gel
improves the efficacy of bacterial vaginosis treatment.
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Introduction

Bacterial vaginosis (BV) is the most common cause of vagi-
nitis in women of reproductive age [1-3]. In BV, normal
vaginal bacterial flora (Lactobacilli) changes, such that
lactobacilli are reduced, vaginal pH is increased to more
than 4.5, and the number of anaerobic bacteria (including
Streptococci, Gardnerella vaginalis, Mobiluncus, Strepto-
cocci group B, and Mycoplasma hominis) is dramatically
increased [4, 5].

Lactobacilli are the best known natural vaginal flora, and
are capable of reducing pH and maintaining acidic medium
of vagina (mainly due to acidic property of hydrogen perox-
ide enzyme). They also produce bacteriocins, which erad-
icate other bacteria [6, 7]. Bacteria and parasites such as
trichomonas are infrequent where lactobacilli are dominant.
On the other hand, where lactobacilli are scarce, infections
such as bacterial vaginosis and also sexually transmitted dis-
eases (such as gonorrhea, chlamydia, syphilis, trichomonas,
HIV and human papilloma virus (HPV) that leads to cervical
cancer) will dramatically increase [8, 9].

Sexual activity is among the main risk factors for BV
[10, 11]. Most studies have also considered vaginal douche,
smoking [12, 13], IUD, and antibiotics responsible for BV
[14].

BV is usually treated with oral or vaginal administration
of metronidazole or clindamycin. In some cases, treatment
of BV fails due to medication side-effects or frequent recur-
rence of infection [15]. Recurrence of BV is a major problem
in its treatment. Previous studies have shown that after BV
treatment with metronidazole, 50-70% of women experi-
ence recurrence within 4-6 weeks and almost 70% within
90 days [16—18].

Prebiotics are indigestible food compounds that selec-
tively stimulate or inhibit bacterial development and activity,
and promote human health [19, 20]. Prebiotics are nutrients
that are consumed by certain bacteria as a source of car-
bon, and thus can be added to the medium to boost bacterial
development and survival [21]. The main effects of these
products include reinforcement of immune system, and anti-
oxidant, detoxification, and anti-inflammatory properties.
These microbes increase absorption of minerals especially
calcium and magnesium through gastrointestinal tract and
alleviate risk of diabetes type II [22-24].

An in vitro study conducted by Rousseau et al. [25] to
determine the effect of oligosaccharide on pathogenic
microorganisms of three species of lactobacillus (crispatus,
L. jensenii, and L. vaginalis) showed that lactobacilli and
oligosaccharides are good choices for formulas used for
the prevention of vaginal infections [25]. Coste et al. [26]
conducted a study to determine the efficacy and safety of
prebiotics in improving vaginal balance in people that had
been previously treated for BV, and their results showed that

@ Springer

treatment with prebiotic vaginal gel improves natural vaginal
flora following treatment of BV, which ensures reduced risk
of recurrence [26].

Few studies have been conducted on the use of prebiotics
for development of vaginal lactobacilli [26]. Thus, given
the prevalence of bacterial vaginosis (one of the main rea-
sons for women’s visiting gynecology clinics), medication
side-effects, or frequent recurrence of infection (with failed
medication therapy in some cases), and also their particu-
lar mechanism of effect, prebiotics have currently provided
researchers with an appropriate theoretical perspective for
treatment of BV. The present study was conducted to com-
pare the effects of prebiotic vaginal gel plus oral metroni-
dazole tablets and oral metronidazole tablets alone on treat-
ment and recurrence of BV.

Materials and methods

The present triple-blind randomized clinical trial was
conducted after obtaining permission from ethics com-
mittee of Tabriz University of Medical Sciences (eth-
ics code: 1394/736) and registration in RCT site (IRCT:
215121721917N5) in 2015 on 100 18- to 45-year-old women
attending Sadatmandi hospital in Robat-Karim town. The
study inclusion criteria were 18—45 years of age, married,
and proof of bacterial vaginosis based on Amsel and Nugent
criteria, having one sexual partner, no menstruation while
using the gel, and no use of vaginal douche in the last 48 h.
The study exclusion criteria were pregnancy, breastfeed-
ing, menopause, idiopathic vaginal bleeding, use of vagi-
nal gels and antibiotics or immunosuppressive medications
during 14 days leading to intervention, daily use of alcohol
and smoking, use of anti-coagulative medications such as
Coumadin and disulfiram, no other trichomonas or candida
vaginal infections during the present study, no medically
known diseases such as diabetes, blood dyscrasias, thyroid
and liver diseases as disclosed by patient, and unwillingness
to use prebiotic gel.

Using power and sample size calculation (PS) software,
and assuming 30% increase in loss of clinical and laboratory
signs due to intervention, and based on data from Bohbot
et al. study [27] showing 66% improvement in clinical and
laboratory signs of bacterial vaginosis using oral metronida-
zole on day 14, sample size was determined 44 patients for
each group, which was increased to 50 patients taking into
account the possibility of a 10% sample loss, making total
number of participants 100 patients.

Data collection tools included a demographic and
obstetrics questionnaire, and clinical examination and lab-
oratory diagnosis checklists. In the present study, BV was
diagnosed through clinical examination and microscopic
criteria based on Amsel and Nugent criteria. By definition,
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in Amsel method, having three out of four diagnostic cri-
teria, including homogeneous and gray-colored vaginal
discharge, fishy smell following addition of potassium
hydroxide 10%, presence of clue cells (bacteria-covered
squamous epithelial cells), and vaginal discharge pH > 4.5
suggest diagnosis of BV [28, 29]. According to Nugent
scoring system, scores between 4 and 6 with clue cells, or
between 7 and 10 without are regarded as positive [30].

The researcher visited the health center and assessed
18—45-year old, non-pregnant, non-lactating, married
women attending for bacterial vaginosis diagnostic tests.

Assessment involved clinical examination using a spec-
ulum, assessment of discharge in terms of form, consist-
ency, color and smell, measurement of pH using pH paper
(Merck, Germany) with accuracy of 0.5, and taking a ster-
ile swab of vaginal discharge and transfer onto a glass slide
and addition of a drop of KOH to emit fishy smell (Whiff
test), and finally, having three out of four Amsel criteria.

Laboratory assessment of Nugent criterion was per-
formed in people with positive Amsel criterion. Some of
the discharges were taken with a sterile swab and placed
on a glass slide, fixed with a spray fixator, and transferred
to the laboratory on the same day. After gram staining by
a laboratory technician, who was blinded to the Amsel
criterion results or grouping of patients, Nugent score
and the presence of clue cells were determined. Intrao-
bserver reliability was assessed by sending the first five
slides to the laboratory under two different names (two
samples were taken from the first 5 patients) and results
were compared. Finally, eligible women were contacted
on the phone and invited to gynecology clinic to take part
and receive medication.

In a briefing meeting (group or individual), the study
objectives and method and confidentiality of data were
explained, and informed written consents were obtained
to recruit 100 eligible women to complete a demographic
questionnaire. Then, eligible women were equally assigned
to intervention and control groups using random blocks of
4-6. To blind assignments, identical packages containing
prebiotic and placebo vaginal gels (same color, smell, and
shape) were put in sealed and numbered envelopes by a non-
involved person in the selection of participants and collec-
tion of data. Envelopes were given to participants as they
entered the study.

Participants in the intervention group used three 250 mg
metronidazole tablets (one every 8 h) plus a 5 mg prebiotic
vaginal gel applicator (Trifolium vag) with 5 mg dose of 2%
gel per day, and the control group used three 250 mg metro-
nidazole tablets (one every 8 h) plus a placebo vaginal gel
applicator per day. Prebiotic gel was produced in the formu-
lation laboratory of School of Pharmacy of Tabriz University
of Medical Sciences, and contained 2% red clover extract
(Trifolium), 10% inulin, and 10% fructo-oligosaccharide.

The participants were briefed on how to use and how to
observe hygiene issues associated to the applicator. They
were asked to avoid vaginal douche, or vaginal medications
and antibiotic medications during treatment. Using condoms
during sex was also recommended.

Treatment was defined as elimination of all Amsel crite-
ria or one remaining out of four, and also score of 0-3 with
clue cells or 4-6 without based on Nugent scoring system.
The first follow-up was carried out 10 + 1 days after treat-
ment in the form of examination and assessment of Amsel
and Nugent criteria, and patients were asked about their
satisfaction with treatment and its side-effects. The second
follow-up, aiming to investigate recurrence, was carried out
90 + 1 days after treatment, and Amsel and Nugent crite-
ria were assessed again. Food record-24 h was completed
by intervention and control groups at entering the study,
and participants completed this form at home (on two non-
holiday and one holiday days) and returned it. Mean value
of these 3 days was determined, and groups were compared
in terms of intake of micro- and macro-nutrients, especially
intake of fiber and antioxidants. Intake of nutrients in the
two groups was controlled and compared. Data were ana-
lyzed in SPSS-16.

Results

The present study was conducted from February 28th to
August 22nd 2016, when 607 women were assessed in terms
of eligibility criteria (Fig. 1), of whom, 100 women that met
inclusion criteria were assigned to intervention (50 women)
and control (50 women) groups.

According to the results, mean (standard deviation) age
at marriage was 19.28 (2.65) years in the control group, and
19.38 (2.6) years in the intervention group. Mean (stand-
ard deviation) of number of children was 1.86 (0.94) in the
control group, and 2.14 (1.06) in the intervention group.
Statistical tests showed no significant difference between the
two groups in terms of personal and social characteristics
(Table 1).

Comparing participants’ clinical complaints before inter-
vention showed no significant difference between interven-
tion and control groups.

Comparing history of infection and treatment showed
no significant difference between control and intervention
groups in terms of infection during the last year (P = 0.5),
or history of treatment of spouse (P = 0.228).

Comparing clinical examination and laboratory results
before intervention showed vaginal pH > 4.5 in all partici-
pants, Whiff test was positive in all participants and clue
cells were reported in 64% of women in the control group
and 74% of women in intervention (P = 0.194). Lacto-
bacillus count was less than one in 60% of women in the
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4

Analysed (n=50)
+ Excluded from analysis (give reasons) (n=0)

Fig. 1 Flowchart of study

control group and zero in 54% of those in intervention
(P =0.236). Mean (SD) Nugent score was 6.0 (1.0) in the
control group and 5.8 (0.9) in intervention, with no signifi-
cant difference between two groups (P = 0.164).

Table 2 shows clinical complaints on 10 + 3 and
90 + 3 days by groups. The results obtained showed
that in the first stage, all complaints (except dyspareunia
and itching) were significantly lower in the intervention
group compared to control, and in the second stage, malo-
dorous discharges (P < 0.001) and malodor during sex
(P = 0.001) were significantly lower in the intervention
group compared to the control group (Table 2).

Comparing participants’ clinical examinations and lab-
oratory results showed that vaginitis and cervicitis, vagi-
nal discharge and positive Whiff test on 10 + 3 day after
intervention were significantly lower in the intervention
groups compared to the control group. Vaginal pH less
than 4.5 (P < 0.001) and positive clue cells (P < 0.003)
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were significantly lower in the intervention group com-
pared to the control group (Table 3).

On 90 + 3 day after intervention, significant differences
were observed between the two groups in terms of vagini-
tis and cervicitis, vaginal discharge, Whiff test, and posi-
tive clue cells (P < 0.001), which meant that score of each
of the above variables was significantly lower in the inter-
vention group compared to the control group. Vaginal pH
was less than 4.5 in all women in the intervention group
(P < 0.001). Meanwhile, lactobacillus count was signifi-
cantly lower in the intervention group compared to the
control group in the range of 1-4 (P = 0.002) (Table 3).

The effects of treatment on Amsel and Nugent criteria
on 10 + 3 and 90 + 3 days are shown in Table 4.

Comparing prebiotic gel and placebo groups in terms of
satisfaction with treatment showed that 94% in the inter-
vention group were satisfied and only 6% were dissatisfied,



Arch Gynecol Obstet

Table 1 Personal and social

. o . Personal details Control group (n = 50) The intervention P value
.detauls of. participants in group (n = 50)
intervention and control groups
Number (%) Number (%)
Age (years) 33.48 (0.90) 34.52 (0.94) 0.430°
Mean (SD)
Education
Primary and junior high 15 (30) 22 (44) 0.325°
Senior high and diploma 30 (60) 23 (46)
University 5(10) 5 (10)
Occupation
Housewife 37 (474) 41 (52.6) 0.334°
Mode of childbirth
Vaginal 36 (78.3) 10 (21.7) 0.123°
History of abortion 7 (14) 7(14) 1°
Type of contraception
Hormonal 7(14) 9 (18) 0.945°
1UD 7(14) 5(10)
Condom 9 (18) 8 (16)
Interrupted 23 (46) 23 (46)
Tubal ligation in men and women 4 (8) 5(10)
History of vaginal infection 46 (92) 45 (90) 1€
“Independent T test
°Chi square
“Fisher’s exact test
Table 2 .Clinical complaints Complaint Day 10 + 3 p Day 90 + 3 P
of participants by groups on
10 = 3 and 90 + 3 days after Inter- Control (n = 50) Inter- Control (n = 50)
intervention vention Number (%) vention Number (%)
(n=50) (n=50)
Number Number
(%) (%)
Malodorous discharge 5 (10.0) 15 (30.0) 0.011* 6(12.0) 32 (64.0) < 0.001*
Dyspareunia 3(6.0) 6 (12.0) 0.243% 2(4.0) 0 () 0.247*
Suprapubic pain 2 (4.0) 3(6.0) 0.021° 3 (6.0) 5(10.0) 0.351°
Malodor during sex 3 (6.0) 12 (24.0) 0.011* 2(4.0) 10 (2.0) 0.001*
Itching 0(0) 2 (4.0) 0.247° 0 (0) 3(6.0) 0.133
4Chi square
PFisher’s exact test
and in the control group, 82% were satisfied and the  Discussion

remaining 18% were dissatisfied.

Comparing prebiotic gel and placebo groups in terms
of side-effects showed that in prebiotic gel group, 30%
reported suprapubic pain, 2% vaginal itching, 2% burn-
ing, 2% stomach ache and burning, and 1% burning and
itching, and the remaining 60% reported no side-effects,
and in placebo group, 82% reported no side-effects, and
only 8% reported suprapubic pain, 8% vaginal itching, and
2% burning.

The present clinical trial was conducted with the aim to
determine the effect of prebiotic vaginal gel with oral met-
ronidazole tablets on treatment and recurrence of bacterial
vaginosis.

The present study results showed that use of prebiotic
vaginal gel with oral metronidazole tablets in the inter-
vention group compared to placebo vaginal gel with oral
metronidazole tablets in the control group reduced clinical
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Table 3 Participants’ clinical examinations and laboratory results by groups

Criteria 10 + 3 day P? 90 + 3 day P?
Intervention (n = 50) Control (n = 50) Intervention (n = 50) Control (n = 50)
Number (%) Number (%) Number (%) Number (%)

Vaginitis 3 (6.0) 10 (20.0) 0.036 3(6.0) 29 (58.0) < 0.001
Cervicitis 8 (16.0) 24 (48.0) 0.001 2 (4.0) 21 (42.0) < 0.001
Vaginal discharge 8 (26.0) 19 (38.0) 0.012 15 (30.0) 33 (66.0) < 0.001
Whiff test 5(10.0) 15 (30.0) 0.011 11 (22.0) 34 (68.0) < 0.001
pH < 4.5 50 (100.0) 39 (78.0) < 0.001 50 (100.0) 34 (68.0) < 0.001
Positive clue cell 4 (8.0) 16 (32.0) 0.003 31 (62.0) 8 (16.0) < 0.001
Lactobacilli count

> 30 3 (6.0) 5(10.0) 0.357 13 (26.0) 4(2.0) 0.002

5-30 - - - -

1-4 47 (94.0) 45 (90.0) 37 (74.0) 48 (96.0)

<1 - - - -
Gardnerella count

> 30 - - 0.500 - - 0.102

5-30 - - - -

14 47 (94.0) 46 (92.0) - -

<1 - - 49 (98.0) 45 (90.0)
Gram-negative bacilli count

> 30 - - 0.013 - -

5-30 - - - -

1-4 9 (18.0) 20 (60.0) 14 (28.0) 37 (74.0)

Zero 41 (82.0) 30 (60.0) 36 (72.0) 13 (26.0)

2Chi square

complaints and also treated BV based on Amsel and Nugent
criteria.

Generally, the effect of prebiotics on the vaginal natural
flora and pathogen has rarely been studied, even though they
provide an interesting concept for improvement in the qual-
ity of vaginal flora. In the in vitro study, Rousseau et al. [25]
addressed the effect of oligosaccharide on beneficial micro-
organisms such as three species of lactobacillus (crispatus,
L. jensenii, and L. vaginalis). Vaginal discharge samples
were taken from fifty 18- to 40-year-old-women with BV
and placed in prebiotic medium containing oligosaccharide
for 48 h. Prebiotic gels, including fructo-oligosaccharide
(Raftilose and Actilight) and galactosaccharides with acidic
binding were different. This test was effective in improv-
ing development of the three beneficial species of vaginal
bacteria, but ineffective on pathogenic microorganisms of
genitourinary tract including candida albicans, E. coli, and
gardnerella vaginitis, which meant that fructo-oligosaccha-
ride (Actilight) and galactosaccharides were effective only
on development of lactobacilli, but pathogenic microorgan-
isms were unable to metabolize prebiotics [25].

The results obtained in a clinical trial conducted by Coste
et al. [26] with the aim to determine the efficacy and safety
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of prebiotic gel on BV in 42 participants, Coste showed that
Nugent score was normal in the intervention group, but aver-
age or positive in 33% of those in the control group. After
16 days, Nugent score remained normal in the intervention
group, but only 24% of those in the control group had nor-
mal scores. Moreover, vaginal flora and pH returned to nor-
mal in prebiotic receiving group [26].

We found a significant differences in Nugent scores, lac-
tobacillus and gardenella colonies count on 10 + 3 day after
intervention between intervention and control groups, and
also on 90 + 3 day between intervention and control groups,
which consistent with mentioned studies.

The results obtained showed that on day 10 + 3, all
complaints (except dyspareunia and itching) were signifi-
cantly lower in the intervention group compared to the
control group, and on day 90 + 3, malodorous discharges
and malodor during sexual intercourse were significantly
lower in the intervention group compared to the control
group. Emery et al. [31] conducted a study on 728 women
to determine the effect of administration of vaginal lactose
tablets on BV. Lactose was used as a vaginal prebiotic to
support development of lactobacilli and synthesis of lac-
tic acid as a new approach to treatment and prevention of
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Table 4 Participants’ clinical examinations and laboratory results by groups on 10 + 3 and 90 + 3 days after intervention

Day 90 P?

Pa

Day 10

Control group

The intervention group

Variable

OR, 95% CI

OR, 95% CI

Day 90
n=50

Day 10
n=50

Day 90 Before

n=50

Day 10
n=50

Before

intervention
(n=50)

intervention
(n=50)

3.7(1.3-8.9) < 0.001

0.012

43 (2.7-9.4)

31 (62.0)

15 (30.0)

42 (84.0)

38 (76.0)

Treatment based on Amsel and Nugent criteria

Amsel criterion

< 0.001

8.5(3.3-22.9) < 0.001
7.5(3.0-18.4) <0.001

6.9 (2.8-23.2) < 0.001

13.0 (1.3-8.9)

0.017

3.8 (1.2-11.6)
5.4 (1.6-17.6)
3.8 (1.2-11.6)

18 (36.0)
19 (38.0)
16 (32.0)
34 (68.0)
37 (74.0)

31 (62.0)
34 (68.0)
35 (70.0)
39 (78.0)
29 (58.0)

44 (88.0)
42 (84.0)
39 (78.0)
50 (100)
48 (96.0)

42 (84.0)
46 (92.0)
45 (90.0)
50 (100)
43 (86.0)

Absence of homogeneous discharge

0.003

Absence of clue cells
Negative Whiff test

pH < 4.5

0.017
< 0.001

8.8 (12.34-49.4)
8.4 (1.7-29.6)

0.002

4.4 (1.6-11.8)

0.001

Treatment based on Nugent criterion

“Binary logistic regression

overgrowth of vaginal pathogens. Vaginal discharges and
their malodor were eliminated in 90% of women using
prebiotic within 1 week. Vaginal itching and burning
improved in 83% of women, and vaginal dryness in 76%
1 week after treatment [31]. In the present study, compar-
ing side-effects in prebiotic gel and placebo groups showed
that that in prebiotic gel group, 30% reported suprapubic
pain, 2% vaginal itching, 2% burning, 2% suprapubic pain
and burning, and 1% burning and itching,

Given the present study, further clinical trials are rec-
ommended on larger sample sizes of women with BV.

The study strengths and limitations

In the present controlled clinical trial, strong points
included random allocation, blind allocation, and triple-
blinding, evaluation of bacterial vaginosis based on both
Amsel and Nugent criteria, and controlling food intake
using a reminder form. Short-term follow-up (3 months)
to assess recurrence of BV was a limitation of the present
study.

Conclusion

Adjuvant treatment using prebiotic vaginal gel increased
the efficacy of treatment of BV with oral metronidazole.
Further studies with longer follow-up periods on this sub-
ject are recommended.
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