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Abstract

Background: Lactobacilli, as normal vaginal flora, have a central role in controlling body environment and
preventing the growth of pathogens. Sucrose, by promoting the growth of Lactobacilli, accelerates the suppression
of pathogenic bacteria. The aim of this research was to compare the effects of sucrose gel with those of
metronidazole gel in treating women with bacterial vaginosis (BV).

Methods: This triple-blind clinical trial (IRCT2016112631105N1) was conducted with 70 sexually active,
premenopausal women diagnosed with bacterial vaginosis through meeting at least three out of four Amsel
criteria. The subjects were randomly divided into two groups of 35 patients, one group treated with sucrose vaginal
gel, and the other with metronidazole vaginal gel. The treatment period was 14 days for each group. At the end of
the treatment period, the status of each woman’s improvement was determined by elimination at least three out
of four Amsel criteria (homogeneous vaginal discharge, presence of clue cells > 20%, positive whiff test and vaginal
pH value > 4.5), and clinical complaints and reported side effects of medication were recorded for the patients.
Data were analyzed using the t test, chi-squared test and McNemar’s test).

Results: The sucrose vaginal gel and metronidazole vaginal gel were not significantly different in reducing patients’
clinical complaints or in elimination at least three out of four of the Amsel criteria that were positive before
treatment. With an 85.7% improvement rate with sucrose gel and an 88.5% improvement rate with metronidazole
gel, the differences in therapeutic response were not significant, and neither was statistically different in improving
the disease (p = 0.389).

Conclusion: It seems that sucrose vaginal gel might be considered a possible alternative to metronidazole vaginal
gel in the treatment of bacterial vaginosis.

Trial registration: Iranian Registry of Clinical Trials, IRCT2016112631105N1. Registered on 27 December 2016.
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Background
Bacterial vaginosis (BV) is the most common vaginal
disorder in women, and a syndrome associated with
changes in vaginal ecology. In this clinical syndrome,
Lactobacillus replacement occurs as normal vaginal flora
with anaerobic bacteria and Gardnerella vaginalis [1, 2].
Vaginosis prevalence has been reported to be 20–49% in
Africa, 11% in the UK and 15–30% in the USA [3].
Overall, the prevalence rate varies between 22% and 50%
in various studies [4, 5].
Anaerobic bacteria are found in less than 1% of vaginal

flora of healthy women. However, the anaerobic concen-
tration in patients with BV reaches 100%. What triggers
changes in normal vaginal flora has not been identified
so far, but it is assumed that frequent vaginal alkaliniza-
tion via factors such as vaginal douching and frequent
sexual activity are effective in this area [6].
Four features comprise the Amsel criteria [7, 8], the

principle of clinical diagnosis of the disease:

� gray, homogeneous, diluted vaginal discharge
� a positive whiff test (amine odor after treatment

with potassium hydroxide)
� presence of clue cells in the vaginal fluid (> 20%)
� vaginal pH greater than 4.5

If untreated, this infection has adverse consequences,
including spontaneous abortion, pre-term delivery, post-
partum endometritis, the risk of sexually transmitted in-
fections, pelvic inflammatory disease, postoperative
infections and urinary tract infections [9–11]. The stand-
ard treatment for BV is oral and vaginal forms of metro-
nidazole. However, beneficial effects of this drug should
be weighed against its complications. Some side effects
of these include nausea, abdominal pain and metallic
taste in the mouth [12].
Because resistance to antibiotics is considered one of

the greatest threats to public health, alternative therapies
to antibiotics are essential for BV [13]. Currently, the use
of herbal medicines and complementary medicine have
particular importance in developing countries, and abun-
dant research conducted by the World Health
Organization in this field has led to the establishment of a
strong scientific basis in this area [14]. Recently, findings
of some studies have shown the antibacterial effect of su-
crose in the vagina [13, 15]. Lactobacilli, as normal vaginal
flora, have a central role in controlling the body’s ecosys-
tem and preventing the growth of pathogens [16]. Normal
flora makes use of sucrose as the main source of nutrition
to produce lactic acid and hydrogen peroxide that cause
the reduction in pH, resulting in an undesirable environ-
ment for the growth of pathogens. In addition, the osmo-
larity of sucrose causes the absorption of water and
subsequently the disappearance of pathogenic bacteria

[17]. As is warranted by the complications associated with
chemical drugs [18], considering widespread use of trad-
itional medications [19], the need for alternative treatment
with fewer side effects, and the high prevalence of this in-
fection among women, this study was conducted to com-
pare the effects of sucrose gel with metronidazole gel in
the treatment of women with bacterial vaginosis.

Methods
This triple-blind, parallel randomized clinical trial
(IRCT2016112631105N1) was conducted in 70 married
women aged between 15 and 45 years, with bacterial
vaginosis, who were patients at the women’s clinic at Ali
ibn Abi Talib Hospital from May 2012 to March 2013.
The facility is the largest medical center affiliated with the
university in Zahedan, Iran. The sample size required to
meet 80% power at 5% risk of type I error was 30 women
per group, so a sample size of 35 per group was planned
to account for a 10% loss to follow-up rate. This sample
size was estimated considering 80% response to treatment
(clinical symptoms) than the base line using this formula:

n ¼ zα
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

2π1 1−π1ð Þp þ zβ
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

π1 1−π1ð Þ þ π2 1−π2ð Þp
� �

π1−π2

2

:

Therefore, 70 patients who met the inclusion criteria and
had BV confirmed by a gynecologist who was not member
of research team, were enrolled in the study. The study de-
sign and objectives were explained to the patients. All pa-
tients were asked to give written informed consent.
Randomization was achieved using sealed, opaque, sequen-
tially numbered envelopes developed from a random num-
ber generator. A midwife who was not involved in the
recruitment of participants prepared the envelopes. As
such, 35 patients were included in the group receiving su-
crose gel and 35 patients composed the group receiving
metronidazole gel based on a 1:1 ratio and in a single block.

Inclusion criteria
The inclusion criteria were as follows: being sexually ac-
tive, not being pregnant or breastfeeding at the time, not
taking immunosuppressive drugs, not using an intrauter-
ine device (IUD), not using vaginal douching and anti-
biotic therapy within 2 weeks prior to sampling, lack of
any specific illness requiring treatment and the diagnosis
of BV based on the presence of at least three out of four
of the Amsel criteria (homogeneous vaginal discharge,
presence of clue cells > 20%, amine odor when potassium
hydroxide solution is added to the vaginal secretion, vagi-
nal pH value > 4.5), and the absence of flagellated parasites
of trichomonas or candida infection in the vaginal speci-
men based on laboratory tests. Exclusion criteria were as
follows: not using the drug as prescribed, obligation to use
antibiotics, or reluctance to continue.
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Data were collected through questionnaires on demo-
graphics, a self-reporting sheet on patients’ symptoms,
an observation checklist used during the first and second
visits, observation using a microscope (Olympus, Japan)
and pH test strips (Merck, Germany). The checklist in-
cluded questions related to patient complaints and the
Amsel criteria. Content validity was used for the obser-
vation checklist and the degree of agreement coefficient
by kappa statistic was applied to assess its reliability; the
agreement coefficient was 0.9. The Olympus microscope
used is known to meet validity standards. Its validity was
evaluated through calibrating the microscope.
To assess the reliability of the pH test strips, five

standard specimens were prepared and the pH was mea-
sured for them. Validity was confirmed by correlation
between standard levels and pH test strip results.
The study methodology was as follows:

� After history-taking, vaginal specimens were obtained
from subjects in the lithotomy position; a sterile
speculum without lubricant material was used.

� Each woman’s vagina and cervix were examined for
evidence of inflammation and abnormal findings,
and the vaginal discharge was assessed in terms of
color, texture and smell.

� A discharge specimen from the upper part of the
lateral wall of the vagina was placed on two slides
using a swab. One to two drops of normal saline
were added to the first specimen, which was
examined under a microscope for the presence of
clue cells and Trichomonas vaginalis.

� The second specimen was mixed with one drop of
potassium hydroxide (KOH) 10% solution and
examined for Candida hyphae and amine odor
(specimens with flagellated parasites of Trichomonas
or Candida infection were excluded from the study.)

� The pH of the vaginal discharge was determined
using pH test strips.

� Patient complaints were recorded on the first-visit
checklist.

Discharge specimen homogeneity was conducted by
two midwifery experts (after training on specific proce-
dures for this study), and their vaginal harvesting and
microscopic observation techniques were verified by a
laboratory sciences expert. Moreover, the research team
gynecologist confirmed all diagnoses.
After definitive diagnosis of BV in the specimens, pa-

tients were randomly assigned by random numbers to
the sucrose gel treatment group or the metronidazole
gel treatment group. In this study, metronidazole gel
0.75% and sucrose gel 9% were prepared at the Labora-
tory of the Pharmacy School of Shahid Beheshti Univer-
sity in Tehran, Iran. The gels were inserted into identical

70-g tubes. Then, each tube was coded separately as A
or B. In addition, the gels had no discernible differences
in appearance, shape, color, or odor and were placed in-
side the completely identical tubes. Examiners, patients
and the analysis team were unaware of which type of gel
was within the tubes.
Study participants were advised to use the gel with an

applicator morning and night for five days. A self-report
sheet was given to patients to confirm that they had
self-administered the treatment correctly each time; pa-
tients were supposed to bring the sheet to clinic visits.
Participating women were advised to refrain from the
following during the study:

� Intercourse without condoms
� Vaginal douching, spermicides or other vaginal

medications
� Taking antibiotics other than what they may be

using for the study

Patients were asked to refer 14 days after starting treat-
ment. Amsel clinical criteria and patient complaints were
re-evaluated, and results were recorded on the observation
record forms. The absence of at least three out of four
Amsel criteria 14 days after terminating treatment were
indicative of treatment improvement [11, 20, 21]; any
other result was considered as treatment failure. Partici-
pants, the gynecologist (assessor) and the statistician were
blinded to group assignments from the beginning to the
end of the study and data analysis. Data were analyzed
using descriptive statistics (mean and standard deviation)
and inferential statistics (t test, chi-squared test and
McNemar’s test) using SPSS 21 software.

Results
As mentioned, in this study, 70 women with BV were
assigned to one of two groups of 35 patients. Figure 1
shows the Consolidated Standards of Reporting Trials
(CONSORT) flow diagram of the study participants.
One group used sucrose vaginal gel and the other used

metronidazole vaginal gel. The results showed no signifi-
cant difference between the two groups in age, weight,
age at onset of sexual activity and the number of preg-
nancies in both groups (Table 1).
The maximum educational level was high-school com-

pletion in both groups with a frequency of 34.3% and
40% (p > 0.05), respectively, in the sucrose gel and
metronidazole gel groups. In terms of occupation, 77.1%
of subjects in the sucrose group and 88.6% of subjects in
the metronidazole group were housewives (p > 0.05).
The chi-squared test showed no significant difference
between the two treatment groups in terms of education
level and occupation (p > 0.05). Also, based on the
chi-squared test, there was no statistically significant
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difference between the two treatment groups in terms of
clinical complaints before and after treatment (p > 0.05).
The McNemar test indicated a statistically significant
difference between clinical complaints before and after
treatment with sucrose gel and before and after treat-
ment with metronidazole gel (Table 2).
Three of the four Amsel criteria - homogenous gray dis-

charge, whiff test and pH > 4.5 - were reported 100% posi-
tive in both groups before treatment, and the chi-squared
test showed no significant difference between the two
groups (p > 0.05). The results comparison demonstrated
that both treatments were effective in eliminating at least

three out of four Amsel criteria, and no statistically signifi-
cant difference was found between the two groups in
terms of response to treatment (Table 3).
Treatment improvement was defined as the absence of

at least three out of four Amsel criteria 14 days after ter-
minating treatment. In this study, 85.7% of those under-
going sucrose therapy and 88.5% of those undergoing
metronidazole therapy improved with BV treatment.
The chi-squared test showed no significant differences
in therapeutic response, and the two drugs were not sig-
nificantly different in meeting criteria for treatment suc-
cess (p > 0.05). Adverse effects related to drugs in both

Fig. 1 Consolidated Standards of Reporting Trials (CONSORT) flow diagram of the study

Table 1 Comparison of mean and standard deviation of demographic characteristics and fertility status in two groups with bacterial
vaginosis

Variable Group treatment (P values)*

Sucrose gel
Mean ± SD

Metronidazole Gel
Mean ± SD

Age (years) 32.31 ± 5.79 31.77 ± 5.07 0.678

Weight (kg) 64.17 ± 9.76 65.02 ± 9.90 0.716

Duration of marriage (years) 12.54 ± 7.42 10.32 ± 6.32 0.746

Age at first pregnancy (years) 19.62 ± 6.89 20.54 ± 6.04 0.557

The number of pregnancies 3.68 ± 2.45 3.22 ± 2.00 0.397

*Derived from t test
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treatment methods were investigated: there were three
cases (8.9%) of vaginal dryness and one case (2.9%) of
itching in the metronidazole gel group and one case
(2.9%) of vaginal dryness in the sucrose gel group.

Discussion
The aim of this parallel, randomized, clinical trial was to
compare the effect of sucrose gel and metronidazole gel
in the treatment of clinical symptoms of bacterial vagin-
osis. The overall results showed that sucrose gel could
be an alternative to metronidazole gel in the treatment
of bacterial vaginosis. It has been documented that su-
crose gel, with its restoration of normal vaginal flora,
promotion of growth of Lactobacilli and suppression of
pathogenic bacteria in patients with bacterial vaginosis,
is considered a new choice for non-antibiotic-based
treatment for BV [14, 16]. Lactobacilli are dominant,
normal vaginal flora with the ability to inhibit adhesion
strength and growth of pathogens, diminish pathogens’

access to nutrients and modulate the host immune re-
sponse [22].
Marino et al., in a study carried out between 2002 and

2004, concluded that the use of Lactobacillus tablets can be
effective in restoring normal vaginal flora. In patients with
recurrent infections and those who frequently use antibi-
otics, Lactobacilli are reduced. Prescribing Lactobacillus
was more effective than metronidazole [16].
There are limited studies in this regard; however, these

studs have shown the positive effect of sucrose vaginal
gel in improving symptoms of the infection. Xing et al.,
in a study of eight hospitals in China in 2008, found that
metronidazole and sucrose are effective in the treatment
of BV. Additionally, this study found that using sucrose
vaginal gel could improve both the clinical and labora-
tory index of BV [23]. A randomized, double-blind,
multi-center, parallel-group, phase III clinical trial con-
ducted by Xiao et al. in 2015 found that the cure rate
using sucrose gel was 80% while the cure rate using

Table 3 Comparison of absolute and relative frequency distribution of the Amsel criteria before and after treatment

Criterion A Intra-group comparison
before and after
treatment
(P values)*

B Intra-group comparison
before and after
treatment
(P values)*

Before treatment After treatment Before treatment After treatment

N % N % N % N %

Presence of
vaginal discharge

35 100 8 22.9 P = 0.001 35 100 10 28.6 P < 0.001

Positive whiff test 35 100 13 37.1 P < 0.001 35 100 12 34.3 P < 0.001

Presence of
clue cells

20 57.1 6 17.1 P = 0.001 22 62.9 13 37.1 P = 0.004

Vaginal pH > 4.5 35 100 10 28.6 P < 0.001 35 100 11 31.4 P < 0.001

Group (n) 35 35 35 35

Comparison of the two groups after treatment P > 0.05**

A sucrose gel, B metronidazole gel, N % number and percentage of patients within each endpoint for each treatment group, Group (n) the number of
patients in each group
*Derived from the McNemar test
**Derived from the chi-square test

Table 2 Comparison of absolute and relative frequency distribution of topics of patients’ clinical complaints before and after
treatment

Criterion A Intra-group comparison
before and after
treatment
(P values)*

B Intra-group comparison
before and after
treatment
(P values)*

Before treatment After treatment Before treatment After treatment

N % N % N % N %

Abundant vaginal
discharge

35 100 8 22.9 P < 0.001 35 100 10 28.6 P < 0.001

Malodor 35 100 4 11.4 P < 0.001 35 100 2 5.7 P < 0.001

Itching 14 40 3 8.6 P = 0.001 13 37.1 5 14.3 P = 0.057

Dyspareunia 12 34.3 4 11.4 P = 0.021 9 25.7 1 2.9 P = 0.008

Abdominal pain 11 31.4 3 8.6 P = 0.008 17 48.6 5 14.3 P = 0.004

Group (n) 35 35 35 35

Comparison of the two groups after treatment P > 0.05**

A sucrose gel, B metronidazole gel, N % number and percentage of patients within each endpoint for each treatment group, Group (n) the number of
patients in each group
*Derived from the McNemar test
**Derived from the chi-square test
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metronidazole was 70% [24]. In our study the improve-
ment rate using sucrose gel and metronidazole gel were
85% and 88%, respectively, which indicates a greater
improvement rate than the trial conducted by Xiao et
al. in 2015.
Sucrose gel has no antibiotic properties - hence, there is

no possibility of resistance - and it is a type of nutrition
for Lactobacilli and was also shown to help the shifting of
vaginal flora from the type in BV to Lactobacilli in an ani-
mal model [15]. Also, because the presence of Lactobacilli
is an important factor in the prevention of infection, it is
more effective than antibiotics such as metronidazole.
For example, metronidazole not only prevents the
growth of pathogenic bacteria, but also it simultan-
eously inhibits growth of Lactobacilli. This could be
one of the causes of poor response to treatment and re-
currence of infection [13].
The animal model of Hui et al., which showed the

similarity of rhesus macaque vaginal microbial flora to
that of patients with bacterial vaginosis, concluded that
sucrose gel could cause changes in vaginal bacterial flora
by decreasing the vaginal pH. In addition, they reported
a significant increase in the relative frequency of
Lactobacillus DNA, from 50.84% to 96.98% (p < 0.001).
However, there was no change in the relative frequency
of Lactobacillus DNA in the control group. They con-
firmed the important role of Lactobacilli in vaginal flora
and thus in women’s health through the properties of
probiotics, which prevent the growth of pathogens such
as anaerobic bacteria, fungi and viruses by eliminating
competition or producing organic acids and hydrogen
peroxide. They introduced sucrose as a facilitator for
growth of Lactobacilli [15].
Sucrose is a disaccharide composed of glucose and

fructose carbohydrates [25]. Studies have reported an el-
evated survival rate of Lactobacilli in acidic conditions
caused by glucose [26]. Lactobacilli, through glucose
breakdown and hydrogen-ion production, are able to
reduce pH, creating an unsuitable environment for
pathogen growth [27, 28]. Monosaccharides, especially
fructose, have a significant inhibitory effect on adhesion
of pathogens to the mucosa [29]. In addition, the com-
bination of fructose and glucose produces a significant
increase in osmolarity and water reabsorption which, in
turn, provides an unsuitable environment for fungi and
other pathogens [30, 31].
Fructose and glucose also make up the main compos-

ition of honey; in fact, they comprise 85% to 95% of the
sugar in honey [32]. The antimicrobial properties of
honey, known for thousands of years, have been attrib-
uted to hydrogen peroxide, elevated osmolarity due to
high levels of sugar like fructose, glucose, and sucrose
and the acidity of its ingredients [33]. For example, the
contents of honey, especially fructose, accelerate

epithelial growth in wounds. It also eliminates the bad
odor of wounds that is caused by lactic acid byproducts.
In addition, the glucose oxidase activity in honey leads
to low production of hydrogen peroxide which, in turn,
prevents the growth of bacteria [34].
Given the aforementioned facts, it can be stated that

the structure of sucrose has an effective role in inhibit-
ing pathogen growth. Although the results of the present
study and other limited research reveal the benefits of
sucrose in the improvement of bacterial vaginosis, fur-
ther studies are needed to determine the mechanism of
action Lactobacilli in the presence of sucrose. Import-
antly, any such study should have a larger sample size to
enhance the accuracy of the assessment. In addition, it is
necessary to examine time dimensions in terms of infec-
tion recurrence levels to adequately determine the value
of replacing routine antibiotics.

Limitations
A limitation of this study was that two things were be-
yond the control of the researchers: subjects may have
provided incorrect answers on the self-report sheet that
assessed whether they used the medication correctly,
and participants may not have complied with the study’s
specialized health advice. Although being sexually active
was one of our inclusion criteria, collecting data on this
variable quantitatively might have provided more valid
data on this risk factor. This limitation should be consid-
ered in future research.

Limitation of findings in clinical practice
As sucrose gel is not readily available in many pharma-
cologic environments, it may be more costly and more
difficult for women to obtain it than to obtain a pre-
scription for metronidazole gel.

Conclusion
The findings gleaned from the present study demon-
strated that sucrose vaginal gel is effective in treating
bacterial vaginosis. According to the positive effects of
sucrose and its compounds on normal vaginal flora, it
seems that further studies can contribute to achieving
beneficial outcomes in the treatment of infections in
women, especially bacterial vaginosis.

Abbreviations
BV: Bacterial vaginosis; CONSORT: Consolidated Standards of Reporting Trials;
IRCT: Iranian Registry of Clinical Trials; KOH: Potassium hydroxide

Acknowledgements
The authors hereby express their thanks and appreciation to the Research and
Technology Deputy of Zahedan University of Medical Sciences for approving
and funding the project, to the authorities of Ali ibn Abi Talib (AS) Hospital in
Zahedan, and to all persons who helped us conduct this study. We appreciate
those women who participated in this study. Also, we are grateful to Dr
Teimoori and Dr Jahantigh who helped us to implement the study.

Khazaeian et al. Trials          (2018) 19:585 Page 6 of 8



Funding
The Research and Technology Deputy of Zahedan University of Medical
Sciences, Iran funded the study.

Availability of data and materials
Raw data listings will not be shared due to confidentiality reasons. If anyone
has a question concerning the raw data, please contact araban62@gmail.com.

Authors’ contributions
SoK was the main investigator, designed the study and drafted the manuscript.
AN, Sh-DN, FM and SaK helped as consultants. MA was the supervisor of the
study and helped in data analysis, and provided the final manuscript. All authors
read and approved the final version of the manuscript.

Ethics approval and consent to participate
The study (code 90–1305) was approved by the Ethics Committee of
Zahedan University of Medical Sciences and recorded in the Iranian Registry
of Clinical Trials with code of IRCT2016112631105N1. The research was
carried out after obtaining permission from the Research Deputy of Zahedan
University of Medical Sciences and providing an introduction letter to the
head of the women’s clinic at the hospital. All participants were informed
about the study and confidentiality protocols. Informed consent was
obtained from all the participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Pregnancy Health Research Center, Department of Midwifery, Zahedan
University of Medical Sciences, Zahedan, Iran. 2Pregnancy Health Research
Center, Department of Counseling, Zahedan University of Medical Sciences,
Zahedan, Iran. 3Social Determinants of Health Research Center, Ahvaz
Jundishapur University of Medical Sciences, Ahvaz, Iran. 4Department of
Health Education and Promotion, Public Health School, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran. 5Department of Pharmacognosy,
School of Pharmacy, Shahid Beheshti University of Medical Sciences and
Health Services, Tehran, Iran. 6Department of Obstetrics and Gynecology,
School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran.

Received: 26 February 2018 Accepted: 7 September 2018

References
1. Homayouni A, Bastani P, Ziyadi S, Mohammad-Alizadeh-Charandabi S, Ghalibaf

M, Mortazavian AM, Mehrabany EV. Effects of probiotics on the recurrence of
bacterial vaginosis: a review. J Lower Genital Tract Dis. 2014;18(1):79–86.

2. Romoren M, Velauthapillai M, Rahman M, Sundby J, Klouman E, Hjortdahl P.
Trichomoniasis and bacterial vaginosis in pregnancy: inadequately managed
with the syndromic approach. Bull World Health Organ. 2007;85(4):297–304.

3. Demba E, Morison L, Van der Loeff MS, Awasana AA, Gooding E, Bailey R,
Mayaud P, West B: Bacterial vaginosis, vaginal flora patterns and vaginal
hygiene practices in patients presenting with vaginal discharge syndrome
in The Gambia, West Africa. BMC Infect Dis 2005, 5(1):1.

4. Allsworth JE, Lewis VA, Peipert JF. Viral sexually transmitted infections and
bacterial vaginosis: 2001–2004 National Health and Nutrition Examination
Survey data. Sex Transm Dis. 2008;35(9):791–6.

5. Allsworth JE, Peipert JF. Prevalence of bacterial vaginosis: 2001–2004
national health and nutrition examination survey data. Obstet Gynecol.
2007;109(1):114–20.

6. Burkman RT. Berek & Novak’s Gynecology. JAMA. 2012;308(5):516–7.
7. Bohbot J-M, Vicaut E, Fagnen D, Brauman M. Treatment of bacterial

vaginosis: a multicenter, double-blind, double-dummy, randomised phase III
study comparing secnidazole and metronidazole. Infect Dis Obstet Gynecol.
2010;2010. https://doi.org/10.1155/2010/705692.

8. MacPhee RA, Hummelen R, Bisanz JE, Miller WL, Reid G. Probiotic strategies
for the treatment and prevention of bacterial vaginosis. Expert Opin
Pharmacother. 2010;11(18):2985–95.

9. Gallo MF, Macaluso M, Warner L, Fleenor ME, Hook EW, Brill I, Weaver MA.
Bacterial vaginosis, gonorrhea, and chlamydial infection among women
attending a sexually transmitted disease clinic: a longitudinal analysis of
possible causal links. Ann Epidemiol. 2012;22(3):213–20.

10. Machado D, Castro J, Palmeira-de-Oliveira A, Martinez-de-Oliveira J, Cerca N.
Bacterial Vaginosis Biofilms: Challenges to Current Therapies and Emerging
Solutions. Frontiers in microbiology. 2015;6:1528.

11. Simbar M, Azarbad Z, Mojab F, Majd HA. A comparative study of the
therapeutic effects of the Zataria multiflora vaginal cream and metronidazole
vaginal gel on bacterial vaginosis. Phytomedicine. 2008;15(12):1025–31.

12. Brandt M, Abels C, May T, Lohmann K, Schmidts-Winkler I, Hoyme U.
Intravaginally applied metronidazole is as effective as orally applied in the
treatment of bacterial vaginosis, but exhibits significantly less side effects.
Eur J Obstet Gynecol Reprod Biol. 2008;141(2):158–62.

13. Z-m Z, Liao Q-p, Yao C, Geng L, Feng L-h, Shi H-r, Xin X-y, Li P, Wang H-l,
Pang Y-c. Directed shift of vaginal flora after topical application of sucrose
gel in a phase III clinical trial: a novel treatment for bacterial vaginosis. Chin
Med J. 2010;123(15):2051–7.

14. Iwalokun B, Ogunledun A, Ogbolu D, Bamiro S, Jimi-Omojola J. In vitro
antimicrobial properties of aqueous garlic extract against multidrug-resistant
bacteria and Candida species from Nigeria. J Med Food. 2004;7(3):327–33.

15. Hu K-t, Zheng J-x, Yu Z-j, Chen Z, Cheng H, Pan W-g, Yang W-z, Wang H-z,
Deng Q-w, Zeng Z-m. Directed shift of vaginal microbiota induced by vaginal
application of sucrose gel in rhesus macaques. Int J Infect Dis. 2015;33:32–6.

16. Mastromarino P, Macchia S, Meggiorini L, Trinchieri V, Mosca L, Perluigi M,
Midulla C. Effectiveness of Lactobacillus-containing vaginal tablets in the
treatment of symptomatic bacterial vaginosis. Clin Microbiol Infect. 2009;
15(1):67–74.

17. Lidbeck A, Nord CE. Lactobacilli and the normal human anaerobic
microflora. Clin Infect Dis. 1993;16(Supplement 4):S181–7.

18. Ashafa AOT. Medicinal potential of Morella serata (Lam.) Killick (Myricaceae)
root extracts: biological and pharmacological activities. BMC Complement
Altern Med. 2013;13(1):163.

19. Mapfunde S, Sithole S, Mukanganyama S. In vitro toxicity determination of
antifungal constituents from Combretum zeyheri. BMC Complement Altern
Med. 2016;16(1):162.

20. Verstraelen H, Verhelst R, Roelens K, Temmerman M. Antiseptics and
disinfectants for the treatment of bacterial vaginosis: a systematic review.
BMC Infect Dis. 2012;12(1):148.

21. Mikic AN, Budakov D. Comparison of local metronidazole and a local
antiseptic in the treatment of bacterial vaginosis. Arch Gynecol Obstet.
2010;282(1):43–7.

22. Erickson KL, Hubbard NE. Probiotic immunomodulation in health and
disease. J Nutr. 2000;130(2):403S–9S.

23. Xiao BB, Wu C, Lin HX, Zhang D, Geng L, Wang HL, Yu FH, Zhu SN, Yao C,
Liao QP. Sucrose gel for the treatment of bacterial vaginosis: a phase II
clinical trial. Beijing Da Xue Xue Bao Yi Xue Ban. 2010;42(6):746–51.

24. Xiao BB, Zhang D, Chen R, Shi HR, Xin XR, Wang HL, Pang YC, Zhu SN, Yao
C, Liao QP. Sucrose gel for treatment of bacterial vaginosis: a randomized,
double-blind, multi-center, parallel-group, phase III clinical trial. Beijing Da
Xue Xue Bao Yi Xue Ban. 2015;47(6):925–32.

25. Sánchez-Lozada LG, Mu W, Roncal C, Sautin YY, Abdelmalek M, Reungjui S,
Le M, Nakagawa T, Lan HY, Yu X. Comparison of free fructose and glucose
to sucrose in the ability to cause fatty liver. Eur J Nutr. 2010;49(1):1–9.

26. Charalampopoulos D, Pandiella S, Webb C. Evaluation of the effect of malt,
wheat and barley extracts on the viability of potentially probiotic lactic acid
bacteria under acidic conditions. Int J Food Microbiol. 2003;82(2):133–41.

27. Corcoran B, Stanton C, Fitzgerald G, Ross R. Survival of probiotic lactobacilli
in acidic environments is enhanced in the presence of metabolizable
sugars. Appl Environ Microbiol. 2005;71(6):3060–7.

28. Hong S-I, Kim Y-J, Pyun Y-R. Acid Tolerance ofLactobacillus
plantarumfromKimchi. LWT-Food Sci Technol. 1999;32(3):142–8.

29. Chen Q, Yan Q, Wang K, Zhuang Z, Wang X. Portal of entry for pathogenic
Vibrio alginolyticus into large yellow croaker Pseudosciaena crocea, and
characteristics of bacterial adhesion to mucus. Dis Aquat Org. 2008;80(3):181–8.

30. Hallsworth JE, Magan N. Effect of carbohydrate type and concentration on
polyhydroxy alcohol and trehalose content of conidia of three
entomopathogenic fungi. Microbiology. 1994;140(10):2705–13.

Khazaeian et al. Trials          (2018) 19:585 Page 7 of 8

https://doi.org/10.1155/2010/705692


31. Rao SS, Attaluri A, Anderson L, Stumbo P. Ability of the normal human small
intestine to absorb fructose: evaluation by breath testing. Clin Gastroenterol
Hepatol. 2007;5(8):959–63.

32. Olaitan PB, Adeleke OE, Iyabo O. Honey: a reservoir for microorganisms and
an inhibitory agent for microbes. Afr Health Sci. 2007;7(3).

33. Lee H, Churey JJ, Worobo RW. Antimicrobial activity of bacterial isolates from
different floral sources of honey. Int J Food Microbiol. 2008;126(1):240–4.

34. Lusby P, Coombes A, Wilkinson J. Honey: a potent agent for wound
healing? J Wound Ostomy Cont Nurs. 2002;29(6):295–300.

Khazaeian et al. Trials          (2018) 19:585 Page 8 of 8


	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial registration

	Background
	Methods
	Inclusion criteria

	Results
	Discussion
	Limitations
	Limitation of findings in clinical practice

	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

