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ABSTRACT

Introduction Bacterial vaginosis (BV) is a highly prevalent
vaginal polymicrobial disorder commonly encountered

in women of childbearing age. Therapy with only
recommended antibiotics results in low cure rates and
unacceptably high recurrence rates. The use of probiotics
as a complementary approach for use with antibiotics

for the treatment of BV remains unclear. This review

aims to assess the efficacy of lactobacilli administered
intravaginally in conjunction with antibiotics for the
treatment of BV.

Methods and analysis The Cochrane Central Register
of Controlled Trials in The Cochrane Library, Cochrane
Library of Systematic Reviews, Medline/PubMed and
Embase will be used to search for articles from database
inception to November 2016. Randomised controlled
clinical trials using lactobacilli administered intravaginally
in conjunction with antibiotics to treat BV will be included.
Primary outcome will be the BV cure rate. The recurrence
rate will be examined as secondary outcome. Two
reviewers will independently select trials and extract data
from the original publications. The risk of bias will be
assessed according to the Cochrane Risk of Bias tool. We
will perform data synthesis using the Review Manager
(RevMan) software V.5.2.3. To assess heterogeneity, we
will compute the I? statistic.

Ethics and dissemination This study will be a review
of published data and it is not necessary to obtain ethical
approval. Findings of this systematic review will be
published in a peer-reviewed journal.

Trial registration number International Prospective
Register of Systematic Reviews 2014: CRD42014015079.

INTRODUCTION

Description of the condition

Bacterial vaginosis (BV) is a highly preva-
lent vaginal polymicrobial disorder, affecting
5%-58% women of childbearing age in
different parts of the world.' * Whether
symptomatic or asymptomatic, BV increases
the risks for pelvic inflammatory disease,
subsequent infertility and preterm delivery,
sexually transmitted infections (STIs) and

Strengths and limitations of this study

» There are no existing reviews about the use
of probiotics administered intravaginally as a
complementary approach to antibiotic treatment of
BV.

» This systematic review includes studies on
participants of all ages diagnosed with BV based on
Amsel’s criteria or the Nugent score, regardless of
whether they are symptomatic or asymptomatic.

» Two reviewers will independently select trials
eligibility to be included in this review, extract data
on different variables and assess risk of bias.

» Our review would be limited by variation in treatment
frequency, courses of treatment and the quality of
each randomised randomised controlled trial in this
area.

» Our review and meta-analysis intends to combine
the results of different studies that have comparable
effect sizes to be computed. However, it may be that
we will only obtain a small sample size and limited
number of studies, which might influence the validity
and reliability of the conclusions.

HIV transmission.”” Previous studies have
shown that a complex and high population
of the lactobacilli in vaginal microbiota are
regarded as protective against BV, which is
typified by a profound overgrowth of vaginal
anaerobic bacteria.?’

Description of the intervention

Both the killing and growth inhibiting activ-
ities of antibiotics are important towards
suppressing anaerobes in the vagina.'"’
However, therapy only with recommended
antibiotics, including metronidazole or clin-
damycin, results in low cure rates (10%-15%)
and unacceptably high recurrence rates (up
to 80%)."" These low rates are possibly due
to an inability of the host to restore the lacto-
bacilli-dominated vaginal flora, making the
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use of Lactobacillus probiotics a promising treatment
and prevention strategy. Moreover, repeated antibiotic
exposure increases the risk of the emergence of resistant
strains.'* '

How the intervention might work

Probiotics, defined as live microorganisms, intend to have
a health benefit when administered in adequate amounts.
As previously reported, probiotics can potentially replace
antibiotics as a safer prophylactic for recurrent urinary
tract infections and do help to restore the normal intes-
tinal flora for antibiotic-associated diarrhoea.'*'® The
presence of Lactobacillus spp is a major determinant
of normal vaginal microbial flora. Hence, lactobacilli
are usually used as probiotics to treat BV, which would
presumably maintain or restore the vaginal microecology
through competition for nutrients, inhibition of epithe-
lial and mucosal adherence of pathogens or stimulation
of host immunity. The ability of lactobacilli to colonise
vaginal epithelial cells depends on the route of delivery.
Vaginally inserting capsules may be an effective way to
regenerate the local lactobacilli of women.'” '®

Why it is important to perform this review

Previous reviews have focused on specific patient popula-
tions or probiotics themselves and have not included the
latest randomised controlled trials (RCTs)."*! A 2009
Cochrane review on the treatment of BV with probiotics
has not separated the conventional antibiotics used in
conjunction with probiotics administered intravaginally
from other probiotic preparations and trial methodolo-
gies.”” Additionally, this review included participants that
were coinfected with other STIs and diagnosed with BV,
regardless of the diagnostic method used.” Most studies
suggested that there was insufficient evidence to recom-
mend probiotics for the treatment of BV.' *' However,
the result may be due to the heterogeneity among the
routes of delivery and methodologies of treatment. Until
now, the effectiveness of probiotics as a complementary
approach for use with antibiotics for treatment of BV
remains unclear.

OBJECTIVES

The objective of the study is to systematically review and,
if possible, perform a quantitative meta-analysis to deter-
mine the efficacy of a single strain or cocktail of lacto-
bacilli administered intravaginally in conjunction with
antibiotics for the treatment of BV.

METHODS

This protocol has been registered with the International
Prospective Register of Systematic Reviews, registration
number CRD42014015079. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement guidelines will be used to construct this system-
atic review protocol.”

Criteria for considering studies for this review

Types of studies

The inclusion criteria will be as follows: (1) the article is
reported in English; (2) if the data subsets are published
in more than one article, only the latest subset is included
and (3) parallel RCTs.

The following studies will be excluded: (1) case reports;
(2) publications that are not in English and (3) insuffi-
cient data to be extracted or calculated from the original
article.

Types of participants

Participants of all ages diagnosed with BV based on Amsel’s
criteria or the Nugent score,?* regardless of whether she is
symptomatic or asymptomatic, will be included. Analyses
of the trials based on Amsel's criteria will be performed
separately from those based on the Nugent score. Patients
coinfected with other STIs will be excluded.

Types of interventions

Parallel RCTs that compare probiotics administered intra-
vaginally in conjunction with antibiotics therapy with a
concurrent control group receiving no treatment, a
placebo or a different probiotic/antibiotic or probiotic/
antibiotic dose will be eligible.

Types of outcome measures

The primary outcome will be the BV cure rates in each
treatment group. According to the guidelines from the
US Food and Drug Administration, verification of the BV
cure should be conducted between 21 and 30 days after
the initiation of therapy, with cure defined as an absence
of Amsel’s criteria and a Nugent score <3. Secondary
outcome will be the recurrence rate of BV, defined as
the presence of 23 per Amsel’s criteria or a Nugent score
of >7.** Discrepancies will be resolved through discussion
by the review team.

Search methods for identification of studies

Electronic searches

The Cochrane Central Register of Controlled Trials in
The Cochrane Library, Cochrane Library of Systematic
Reviews, Medline/PubMed and EmbasE will be used to
search for articles from database inception to November
2016.

Other sources

The scope of the computerised literature search will be
enlarged on the basis of the reference lists of retrieved
articles.

Search strategy
Table 1 presents the search strategy for Medline.

Data collection and analysis

Selection of studies

Two authors, LM and YS, will independently screen the
search results using titles and abstracts. Duplicates and
reviews will be removed from the database. Reviewers
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Table 1 Medline search strategy

Search items

randomized controlled trial
controlled clinical trial
randomized

trial

or/1-4

bacterial vaginosis or BV/
bacterial vaginitis or BV/
or/6-7

drug therapy/

treatment/

0 N o o~ W NN =

= a ©
- O

antibiotics/
or/9-11
probiotics/

4
A WO N

Lactobacillus/
or/13-14
5and 8 and 12 and 15

Y
o O

will then go through the full text to determine whether
they meet the inclusion criteria. Studies will be excluded
if they used antibiotics or probiotics only and if their
patients were coinfected with other STIs. Discrepancies
will be resolved by a third reviewer, JS. The selection
of the study is summarised in a PRISMA flow diagram
(figure 1).

Data extraction and management

Two review authors, LM and ZZ, will independently assess
and extract the study data according to a data extraction
form that includes basic details (name of the authors,
publication date, country, sample size), participant details
(age, underlying symptomatology), diagnostic standards
(Amsel’s criteria or Nugent score) and intervention
details (genus of the probiotics, dose and duration of the
probiotics and antibiotics) and outcomes (cure rates of
BV, recurrences rates of BV, vaginal lactobacilli colonisa-
tion, restoration of a normal vaginal microbiota, occur-
rence of side effects). Extracted data will be checked by
WS and disagreements will be resolved through discus-
sion. If necessary, a further reviewer, JS, will provide the
final judgement.

Risk of bias assessment

Two independent reviewers, WS and LM, will apply the
Cochrane Risk of Bias tool to assess random sequence
generation, allocation concealment, blinding of partic-
ipants, clinicians and outcome assessment. In addition,
we have assessed the incomplete outcome data, selective
reporting, funding and potential for conflict of interest
associated with the individual trials. The risk of bias will
be rated using predetermined criteria as follows: low,
high or unclear.

Measures of treatment effect

This will be carried out using the RevMan Analyses statis-
tical package in Review Manager V.5.1 (Copenhagen: The
Nordic Cochrane Centre, The Cochrane Collaboration,
2011). We will calculate the OR for dichotomous data and
weight mean difference (MD) for continuous data with
associated 95% CI.

Unit of analysis issues

For the cure rate of BV, the unit of analysis will be defined
as 21 and 30 days after the initiation of therapy. For the
recurrence rate of BV, 3 months and 6 months following
the intervention will be considered as short-term and
long-term follow-up, respectively.

Addressing missing data

We will attempt to obtain any missing data by contacting
the first or corresponding authors or coauthors of an
article via phone, email or post. If we fail to receive any
necessary information, the data will be excluded from our
analysis and will be addressed in the Discussion section.

Assessment of heterogeneity

The heterogeneity between trial results will be evalu-
ated using a standard X* test with a significance level of
p<0.1. To assess heterogeneity, we plan to compute the I
statistic, which is a quantitative measure of inconsistency
across studies. A value of 0% indicates no observed hetero-
geneity, whereas I” values of >50% indicate a substantial
level of heterogeneity.

Assessment of reporting biases

If possible, funnel plots will be used to assess the presence
of potential reporting biases. A linear regression approach
will be used to evaluate funnel plot asymmetry.

Data synthesis
This will be carried out using the RevMan Analyses statis-
tical package in Review Manager V.5.1 . For dichoto-
mous outcomes, we will derive the OR and 95% CI for
each study. Where there is heterogeneity (I* >75%), a
random-effect model will be used to combine the trials
to calculate the relative risk (RR) and 95% CI, using the
DerSimonian-Laird algorithm in The Meta for Package, a
meta-analysis package for R.

Other study characteristics and results will be
summarised narratively, if the meta-analysis cannot be
performed for all or some of the included studies.

Sensitivity analyses

We will conduct sensitivity analyses to explore the
robustness of the findings regarding the study quality
and sample size. Sensitivity analyses will be showed in a
summary table.

Subgroup analyses

Subgroup analyses will be based on the probiotic genus,
participant ages, different control interventions and study
settings. To investigate whether any observed differences
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Figure 1

Flow diagram of the search for eligible studies on the probiotics administered intravaginally as a complementary

therapy in combination with antibiotics for the treatment of bacterial vaginosis. CENTRAL, Cochrane Central Register of

Controlled Trials; STI, sexually transmitted infection.

between subgroups is statistically significant, meta-regres-
sions will be conducted to compare the ratio of relative
risks.

Confidence in cumulative evidence

To describe the strength of evidence for included data,
we will use the Grading of Recommendation Assess-
ment, Development and Evaluation (GRADE) approach

as outlined in the GRADE handbook to incorporate
summary assessments into broader measures to ensure
the judgements about bias risk, consistency, directness,
precision and publication bias.* Quality of evidence will
be identified as high (the true effect lies close to that of
the estimate of the effect), moderate (the true effect is
likely to be close to the estimate of the effect, but there is
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a possibility that it is substantially different), low (the true
effect may be substantially different from the estimate
of the effect) or very low (the true effect is likely to be
substantially different from the estimate of effect).

DISCUSSION

BV is a very common and relevant clinical problem, with
a significant adverse impact on women's health. We aim
to analyse the efficacy and safety of probiotics adminis-
tered intravaginally combined with antibiotic therapy for
the treatment of BV. In theory, antibiotics can break down
the overgrowth of vaginal anaerobes and formation of
biofilm. Consequently, probiotics administered intravag-
inally will adhere to and colonise vaginal epithelial cell
surfaces. We expect that our review will provide accurate
data for effective policy-making. Furthermore, this review
will improve our understanding of treatment of BV with
antibiotics and probiotics.

Ethics and dissemination

Ethical approval is not required because this systematic
review will use published patient data. Findings of this
systematic review will be published in a peerreviewed
journal and updates will be conducted if there is enough
new evidence that may cause any change in review
conclusions.
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