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ABSTRACT

Background

The incidence of chorioamnionitis occurs in between eight and 12 women for every 1000 live births and 96% of cases of chorioamnionitis
are due to ascending infection. Following spontaneous vaginal delivery, 1% to 4% of women develop postpartum endometritis. The
incidence of neonatal sepsis is 0.5% to 1% of all infants born. Maternal vaginal bacteria are the main agents for these infections. It is
reasonable to speculate that prevention of maternal and neonatal infections might be possible by washing the vagina and cervix with
an antibacterial agent for all women during labour. Chlorhexidine belongs to the class of compounds known as the bis-biguanides.
Chlorhexidine has antibacterial action against a wide range of aerobic and anaerobic bacteria, including those implicated in peripartal
infections.

Objectives

To evaluate the effectiveness and side effects of chlorhexidine vaginal douching during labour in reducing maternal and neonatal infections
(excluding group B streptococcal and HIV).

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (30 June 2014), reference lists of retrieved reports and journal
letters and editorials.

Selection criteria

Randomized or quasi-randomized trials comparing chlorhexidine vaginal douching during labour with placebo or other vaginal
disinfectant to prevent (reduce) maternal and neonatal infections (excluding group B streptococcal and HIV).

Data collection and analysis

Two review authors independently assessed trial eligibility and quality, extracted and interpreted the data. A third review author analyzed
and interpreted the data. The fourth author also interpreted the data.

Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review) 1
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Main results

We included three studies (3012 participants). There was no evidence of an effect of vaginal chlorhexidine during labour in preventing
maternal and neonatal infections. Although the data suggest a trend in reducing postpartum endometritis, the difference was not
statistically significant (three trials, 3012 women, risk ratio 0.83; 95% confidence interval 0.61 to 1.13).

Assessment of the quality of the evidence using GRADE indicated that the levels of evidence for all primary outcomes and one important
secondary outcome were low to moderate.

Authors' conclusions

There is no evidence to support the use of vaginal chlorhexidine during labour in preventing maternal and neonatal infections. There is
a need for a well-designed randomized controlled trial using appropriate concentration and volume of vaginal chlorhexidine irrigation
solution and with adequate sample size.

PLAIN LANGUAGE SUMMARY

Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding group B streptococcal and HIV)

Bacteria live in women's vaginas and generally cause no problems. Very occasionally they infect the placenta during labour and can pass
to the baby, causing an infection. These infections can occasionally make the baby very ill and very occasionally the baby might die.

The review of three trials (3012 participants) found there was not enough information to say whether the use of chlorhexidine washing of
the vagina during labour led to fewer infections for mothers and babies. More research is needed.

Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Chlorhexidine vaginal wash versus placebo for preventing maternal and neonatal infections
(excluding Group B Streptococcal and HIV)

Chlorhexidine vaginal wash versus placebo for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV)

Population: Pregnant women with a gestational age greater than 28 weeks, considered to be in labour receiving chlorhexidine vaginal douching during labour versus place-
bo to prevent maternal and neonatal infections (excluding Group B Streptococcal and HIV).

Settings: Hospitals in the United States.
Intervention: Chlorhexidine vaginal douching during labour versus placebo or other vaginal disinfectant.

Outcomes Illustrative comparative risks* (95% Cl) Relative effect  No of Partici- Quality of the Comments
(95% Cl) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Control Chlorhexidine vaginal wash versus
placebo
Chorioamnionitis Study population RR1.1 3012 DODO
Clinical findings (0.86t01.42) (3 studies) moderate 1
69 per 1000 76 per 1000
(59 to 98)
Moderate
62 per 1000 68 per 1000
(53 to 88)
Postpartum endometri- Study population RR0.83 3012 e e)
tis (0.61t01.13) (3 studies) moderate 1
Clinical findings 57 per 1000 47 per 1000
(35 to 64)
Moderate
72 per 1000 60 per 1000
(44 to 81)
Neonatal sepsis Study population RR0.75 2987 )
Clinical findings (0.17 to 3.35) (3 studies)
3 per 1000 2 per 1000 low 2
(0to9)
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Moderate
4 per 1000 3 per 1000
(1to 13)
Blood culture confirming  Study population RRO0.75 2077 DO
neonatal sepsis (0.17 to 3.35) (2 studies)
Clinical findings and con- 4 per 1000 3 per 1000 low 2
firmation by laboratory (1to 13)
Moderate
4 per 1000 3 per 1000
(1to 13)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 Confidence interval crossing the line of no effect.

2 Wide confidence interval crossing the line of no effect & few events.
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BACKGROUND

Description of the condition

Chlorioamnionitis is an inflammatory reaction of the placental
tissues in response to organism invasion. The incidence of
chorioamnionitis occurs in eight to 12 women for every 1000 live
births and 96% of the cases of chorioamnionitis are due to an
ascending infection (Monif 1993). Following spontaneous vaginal
delivery, 1% to 4% of women develop postpartum endometritis
(Monif 1993). Although uterine infections are relatively uncommon
following uncomplicated vaginal delivery, they continue to be a
major problem in women delivered by caesarean section. Vaginal
examinations increase the risk of inoculation and colonization of
lower uterine incisions and laceration and therefore increase the
risk of postpartum endometritis in women delivered by caesarean
section (Cunningham 2001).

Bacterial infection is an important cause of neonatal morbidity
and mortality. A prospective study from Pakistan reported a
prevalence of blood culture proven bacterial sepsis to be 5.6
per 1000 live births (Bhutta 1997). Septicemia accounted for
11% to 30.4% of all neonatal deaths (Boo 1994). Other forms of
infection include ophthalmia neonatorum; neonatal pneumonia
and neonatal meningitis. Maternal vaginal bacteria are the main
agents for these infections.

Description of the intervention

It is reasonable to speculate that prevention of maternal and
neonatal infections might be possible by washing the vagina and
cervix with an antibacterial agent in women during labour. Vaginal
and cervical washing is usually performed by gently introducing
a catheter attached to a 50 to 60 mL syringe up to the cervix.
The cervical area is flushed with 50 to 60 mL of the solution.
The syringe is then refilled without removing the catheter, and
a second flushing with the same amount of the solution is
performed while slowly withdrawing the catheter (Gaillard 2001).
This procedure can be performed within a few minutes and would
not interfere with women's labour when they wish to move and
adopt a position which they feel is right for them. To be clinically
useful, such an agent would need to possess antimicrobial activity
against a broad range of bacteria that have been implicated in
peripartal infection, be non-toxic and non-irritating for mother
and fetus/neonate. Ideally, the agent would be inexpensive and
commercially available. Chlorhexidine, a widely used medical
disinfectant, satisfies these requirements.

How the intervention might work

Chlorhexidine belongs to the class of compounds known as the
bis-biguanides. Because of its high cationic nature, it has a
strong affinity for the cell wall of micro-organisms, to which it
binds, disrupting osmotic equilibrium. The disrupted cytoplasmic
membrane precipitates intracellularly, preventing repair of the cell
wall and eventually resulting in cell death (Davies 1973). These
actions endow chlorhexidine with antibacterial action against a
wide range of aerobic and anaerobic bacteria, including those
implicated in peripartalinfections (Emilson 1977; Hennessey 1973).
This antibacterial action is achieved at a very low concentration:
typical minimum inhibitory concentrations are in microgram (mcg)
per millilitre (mL), whereas clinically used concentrations are in
milligram (mg) per mL. Arandomized controlled trial demonstrated
that vaginal douching with chlorhexidine during labour can

significantly reduce maternal and early neonatal (including group
B streptococcal) infection (Stray-Pedersen 1999). Finally, complete
resistance to chlorhexidine rarely emerges even after long-term use
(Ferretti 1990).

The allergic and toxic potential of chlorhexidine is very low.
For many decades, chlorhexidine has been the major medical
skin and the mucous membrane disinfectant in use. Despite its
widespread use, only individual cases of anaphylactic or even
mild allergic reactions in exposed medical personnel have been
reported (Bergqvist-Karlsson 1988). Chlorhexidine tends not to be
absorbed by human skin and mucous membrane barrier (Johnsson
1987; Nilsson 1989). A long-term human oral safety trial did not
show any systemic or serious local side effects after two years of
continuous use (Johnsson 1987). In contrast to povidone-iodine,
vaginally applied chlorhexidine was not absorbed in measurable
amounts into the blood stream (Vorherr 1984).

Why it is important to do this review

Maternal and neonatal infections occur commonly and have
serious ramifications for both mothers and newborns. Vaginal
chlorhexidine douching may offer a safe, inexpensive, and
theoretically sound approach to prevent maternal and neonatal
infections. Vaginal disinfection during labour for reducing the
risk of mother-to-child transmission (MTCT) of HIV infection is
addressed in one Cochrane review which indicated that there was
no evidence of an effect of vaginal disinfection on MTCT of HIV
(Wiysonge 2005). Another Cochrane review also does not support
the use of vaginal chlorhexidine during labour to prevent early-
onset neonatal group B streptococcal infection (Stade 2008).

OBJECTIVES

To evaluate the effectiveness and side effects of chlorhexidine
vaginal douching during labour in reducing maternal and neonatal
infections (excluding group B streptococcal and HIV).

METHODS

Criteria for considering studies for this review
Types of studies

Randomized, quasi-randomized or cluster-randomized trials
comparing chlorhexidine vaginal douching during labour with
placebo or other vaginal disinfectant to prevent (reduce) maternal
and neonatal infections (excluding group B streptococcal and HIV).

Types of participants

All pregnant women with a gestational age greater than 28 weeks,
considered to be in labour.

Types of interventions

Chlorhexidine vaginal douching during labour versus placebo or
other vaginal disinfectant.

Types of outcome measures
Primary outcomes
1. Maternal outcomes

(a) Chorioamnionitis (variously defined by the authors);
(b) postpartum endometritis (variously defined by the authors).

Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review) 5
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2. Neonatal outcomes

(a) Neonatal sepsis (variously defined by the authors).

Secondary outcomes
1. Maternal outcomes

(a) Intrapartum fever;

(b) intrapartum treatment with antibiotics;

(c) maternal side effects (vaginal irritation, thrush, antimicrobial
resistance);

(d) serious maternal complication of treatment (e.g. anaphylaxis);
(e) laparotomy for infection;

f) hysterectomy;

g) maternal death;

h) satisfaction with care;

length of hospital stay;

postnatal depression;

i
(i
(k) successful breastfeeding (variously defined by the authors);
(1) costs of care;

(m) antimicrobial resistance.

(
(
(
(i)
)

2. Neonatal outcomes

a) Ophthalmia neonatorum;

b) neonatal pneumonia by clinical assessment and/or chest X-ray;
¢) neonatal meningitis by clinical assessment and/or culture;

d) blood culture confirming sepsis;

e) admission to neonatal intensive care unit;

f) length of hospital stay;

g) perinatal mortality;

h) abnormal neurodevelopmental assessment at follow-up.

(
(
(
(
(
(
(
(

Search methods for identification of studies

The following methods section of this review is based on a standard
template used by the Cochrane Pregnancy and Childbirth Group.

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s Trials
Register by contacting the Trials Search Co-ordinator (30 June
2014).

The Cochrane Pregnancy and Childbirth Group’s Trials Register is
maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. monthly searches of the Cochrane Central Register of Controlled
Trials (CENTRAL);

2. weekly searches of MEDLINE;

3. weekly searches of Embase;

4. handsearches of 30 journals and the proceedings of major
conferences;

5. weekly current awareness alerts for a further 44 journals plus
monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL, MEDLINE and Embase,
the list of handsearched journals and conference proceedings, and
the list of journals reviewed via the current awareness service can
be found in the ‘Specialized Register’ section within the editorial
information about the Cochrane Pregnancy and Childbirth Group.

Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search Co-

ordinator searches the register for each review using the topic list
rather than keywords.

[For details of additional author searching carried out the previous
version of the review (Lumbiganon 2004), please see Appendix 1.]

Searching other resources

We searched cited references from retrieved articles for additional
studies. We reviewed abstracts and letters to the editor to identify
randomized controlled trials that had not been published and
reviewed editorials, indicating expert opinion, to identify and
ensure that no key studies were missed for consideration for
inclusion in this review.

We did not apply any language restrictions.

Data collection and analysis

For the methods used when assessing the trials identified in the
previous version of this review, see Lumbiganon 2004.

For this update, two new studies were identified and excluded
(Pereira 2011; Saleem 2006). We will use the methods outlined in
Appendix 2 for new trials identified at the next update.

We used the following updated methods to assess the risk of
bias and assess the quality of already included studies using the
GRADE approach. The following methods section of this review is
based on a standard template used by the Cochrane Pregnancy and
Childbirth Group.

Two review authors (PL and JT) independently assessed risk of bias
for each study using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011). We resolved
any disagreement by discussion or by involving the third review
author (JET).

(1) Random sequence generation (checking for possible
selection bias)

We described for each included study the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.

We assessed the method as:

« low risk of bias (any truly random process, e.g. random number
table; computer random number generator);

« high risk of bias (any non-random process, e.g. odd or even date
of birth; hospital or clinic record number);

« unclearrisk of bias.

(2) Allocation concealment (checking for possible selection
bias)

We described for each included study the method used to conceal
the allocation sequence and determine whether intervention
allocation could have been foreseen in advance of, or during
recruitment, or changed after assignment.

We assessed the methods as:

« low risk of bias (e.g. telephone or central randomization;
consecutively numbered sealed opaque envelopes);

Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review) 6
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« high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

« unclear risk of bias.

(3.1) Blinding of participants and personnel (checking for
possible performance bias)

We described for each included study the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We considered that studies
were at low risk of bias if they were blinded, or if we judged that
the lack of blinding unlikely to affect results. We assessed blinding
separately for different outcomes or classes of outcomes.

We assessed the methods as:

« low, high or unclear risk of bias for participants;
« low, high or unclear risk of bias for personnel.

We classified blinding as 'high risk of bias' if the blinding status of a
trial was unclear or the trial was open.

(3.2) Blinding of outcome assessment (checking for possible
detection bias)

We described for each included study the methods used, if any, to
blind outcome assessors from knowledge of which intervention a
participant received. We assessed blinding separately for different
outcomes or classes of outcomes.

We assessed the methods used to blind outcome assessment as:
« low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition
bias due to the amount, nature and handling of incomplete
outcome data)

We described for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition
and exclusions from the analysis. We stated whether attrition and
exclusions were reported and the numbersincluded in the analysis
at each stage (compared with the total randomized participants),
reasons for attrition or exclusion where reported, and whether
missing data were balanced across groups or were related to
outcomes. Where sufficient information was reported, or could be
supplied by the trial authors, we planned to re-include missing data
in the analyses which we undertook.

We assessed the methods as:

« low risk of bias (e.g. no missing outcome data; missing outcome
data balanced across groups);

« high risk of bias (e.g. numbers or reasons for missing
data imbalanced across groups; ‘as treated’ analysis done
with substantial departure of intervention received from that
assigned at randomization);

« unclear risk of bias.

We used a cut-off point of less than 20% of missing data to assess
that a study is adequate.

(5) Selective reporting (checking for reporting bias)

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.

We assessed the methods as:

« low risk of bias (where it is clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review have been reported);

« high risk of bias (where not all the study’s pre-specified
outcomes have been reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest are
reported incompletely and so cannot be used; study fails to
include results of a key outcome that would have been expected
to have been reported);

« unclear risk of bias.

(6) Other bias (checking for bias due to problems not covered
by (1) to (5) above)

We described for each included study any important concerns we
had about other possible sources of bias.

(7) Overall risk of bias

We made explicit judgements about whether studies were at high
risk of bias, according to the criteria given in the Handbook (Higgins
2011). With reference to (1) to (6) above, we planned to assess
the likely magnitude and direction of the bias and whether we
considered it is likely to impact on the findings. In future updates,
we will explore the impact of the level of bias through undertaking
sensitivity analyses - see Sensitivity analysis.

For this update, the quality of the evidence was re-assessed
using the GRADE approach (Schunemann 2009) in order to assess
the quality of the body of evidence relating to the following
key outcomes for the main comparison between intervention
(chlorhexidine vaginal wash) and control groups.

Chorioamnionitis

Postpartum endometritis
Neonatal sepsis

Blood culture confirming sepsis

Hw N

The GRADEprofiler (GRADE 2008) was used to import data from
Review Manager 5.3 (RevMan 2014) in order to create 'Summary
of findings’ tables. A summary of the intervention effect and
a measure of quality for each of the above outcomes was
produced using the GRADE approach. The GRADE approach
uses five considerations (study limitations, consistency of effect,
imprecision, indirectness and publication bias) to assess the
quality of the body of evidence for each outcome. The evidence can
be downgraded from 'high quality' by one level for serious (or by
two levels for very serious) limitations, depending on assessments
for risk of bias, indirectness of evidence, serious inconsistency,
imprecision of effect estimates or potential publication bias.
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RESULTS

Description of studies
Results of the search

Two new studies (Pereira 2011; Saleem 2010) (both excluded) were
identified from an updated search of the PCG Trials Register.

Included studies

We included three studies (Eriksen 1997; Rouse 1997; Rouse 2003)
involving 3012 women in this review.

Eriksen 1997, from the USA, reported the effectiveness of
chlorhexidine vaginal wash during labour to prevent neonatal
infection. The data on peripartum infections of this study were
reported in the other paper (Sweeten 1997). As they are both
reports of the same trial we listed them under Eriksen 1997.
Participants at 36 or more weeks' gestation in labour, excluding
preterm labour, fetal distress, malpresentation, intra-amniotic
infection, cervical dilatation greater than 6 cm and known allergy
to chlorhexidine were eligible for the study. Informed consent
was obtained from 1024 women who were eligible. Of these,
77 were excluded from the analysis because of incomplete
records (71, 38 in the control and 33 in the study group); three
participants were enrolled and subsequently discharged home;
the vaginal wash was not given to two women; and there was
one infant with anencephaly. Of the remaining 947 participants,
481 were randomized to the study arm and 466 served as
controls. A computer software program was used to generate
a random block allocation sequence to assign participants to
either group. The randomization assignments were contained in
sequentially numbered, opaque, sealed packets that were made
up independent of the physicians managing the participants. The
authors chose not to blind the study because the syringe containing
chlorhexidine solution was pink and the investigators could not
reproduce the colour artificially in the syringe containing the sterile
water. For maternal outcomes, it is not very clear whether the
intention-to-treat analysis was performed because it was not stated
that 77 women were excluded before or after randomization.
For neonatal outcomes, intention-to-treat analysis was not done
because 24 neonatal chartsin the chlorhexidine group and 13in the
control group were unavailable for review.

Rouse 1997, from the USA, reported a double-blinded clinical trial
to determine whether chlorhexidine vaginal irrigation prevents
maternal peripartal infection. Participants were eligible if they
were admitted for delivery at or beyond 24 weeks' gestation.
Exclusion criteria included a contra-indication for cervical digital
examination, active genital herpes, chorioamnionitis and known or
suspected allergy to chlorhexidine. The chlorhexidine and placebo
bottles were randomly ordered with a computer-generated list and
sequentially numbered with a peel-off study label. The active and
placebo solutions were clinically indistinguishable. Among 3234
eligible participants, 1024 were randomized, 508 in chlorhexidine
and 516 in placebo groups respectively. Because of incomplete or
contradictory data, treatment allocation could not be determined
for additional 10 women and these women were not included in
the analysis. Trial analysis was restricted to 1024 women and 1030
infants (six sets of twins).

Rouse 2003, from the USA, reported a clinical trial of chlorhexidine
vaginal irrigation to prevent peripartal infection in nulliparas.
The study was conducted in two hospitals serving predominantly
publicly funded patients. Women were eligible if they were
nulliparous and admitted for delivery at or beyond 32 weeks'
gestation. Exclusion criteria included a contra-indication to digital
cervical examination, active genital herpes, chorioamnionitis and
allergy to chlorhexidine. The chlorhexidine and placebo bottles
were sequentially numbered (in groups of four) and randomly
ordered based on a computer-generated list (one for each
hospital). Each study bottle contained a peel-off label which,
after use, was used to link participants to the correct study
group. The chlorhexidine and placebo preparations were clinically
indistinguishable. Four women (two women in each group) were
enrolled but actually did not undergo irrigation. They are included
in the intention-to-treat analysis.

Excluded studies

We excluded five studies from an updated search in October
2010 (Cutland 2009; Mushangwe 2006; Pereira 2006; Saleem 2007;
Saleem 2010) and two additional studies (Pereira 2011; Saleem
2010) from the most recent updated search. In total, there are nine
excluded studies. See the Characteristics of excluded studies table.

Risk of bias in included studies

See Figure 1; Figure 2 forasummary of all 'Risk of bias' assessments.

Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review) 8
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



c Coch rane Trusted evidence.
= . Informed decisions.
1 Libra ry Better health. Cochrane Database of Systematic Reviews

Figure 1. 'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 2. 'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Details for each trial are in the Characteristics of included studies
table.

All included trials have a low risk of bias.

Allocation

All three included trials used computer-generated allocation
sequences and used appropriate random allocation concealment.

Blinding

Two trials (Rouse 1997; Rouse 2003) used indistinguishable
placebo controls while one trial (Eriksen 1997) chose not to blind
participants and personnel but the physicians managing infants
in the nursery were unaware to which arm of the study each
participant was randomized.

Incomplete outcome data

Two trials (Rouse 1997; Rouse 2003) obtained the outcomes of all
recruited mothers while the other (Eriksen 1997) excluded 7.5%
(77/1024) and 11.1% (114/1024) of mothers and neonates from the
analysis respectively.

Selective reporting

We did not have the protocols for all three trials and therefore could
not evaluate selective reporting.

Other potential sources of bias

There were no other obvious potential sources of biases.

Effects of interventions

See: Summary of findings for the main comparison
Chlorhexidine vaginal wash versus placebo for preventing maternal
and neonatal infections (excluding Group B Streptococcal and HIV)
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We included three studies involving 3012 women in this review.

Chlorhexidine vaginal wash versus placebo
Primary outcomes
Maternal outcomes

Three trials (3012 women) (Eriksen 1997; Rouse 1997; Rouse
2003) reported the incidence of chorioamnionitis, including 1514
and 1498 participants in the chlorhexidine and placebo groups
respectively. There was no statistically significant difference
between the two groups (risk ratio (RR) 1.10; 95% confidence
interval (Cl) 0.86 to 1.42) (Analysis 1.1). The same three trials
also reported the incidence of postpartum endometritis. Although
the data suggest a small reduction in the risk of postpartum
endometritis with the use of the chlorhexidine vaginal wash, the
difference was not statistically significant (RR 0.83; 95% Cl 0.61 to
1.13) (Analysis 1.2).

Neonatal outcomes

Three trials (2987 infants) (Eriksen 1997; Rouse 1997; Rouse 2003)
reported on neonatal outcomes, involving 1495 and 1492 neonates
in the chlorhexidine and placebo groups respectively. For neonatal
sepsis, which was evaluated in the three trials (Eriksen 1997,
Rouse 1997; Rouse 2003) involving 1495 and 1492 neonates in
the chlorhexidine and placebo groups respectively, there was no
significant difference (RR 0.75; 95% Cl 0.17 to 3.35) (Analysis 1.7).

Secondary outcomes
Maternal outcomes

There was no report about the other maternal outcomes and side
effects of chlorhexidine in these three trials.

Neonatal outcomes

Two trials involving 1038 and 1039 (2077) neonates in the
intervention and control groups respectively (Rouse 1997; Rouse
2003) did not find significant difference in blood culture confirming
sepsis (RR 0.75; 95% Cl 0.17 to 3.35) (Analysis 1.6) and perinatal
mortality (RR 1.00, 95% CI 0.17 to 5.79) (2071 infants, Analysis 1.8).
One trial with 457 and 453 neonates in the intervention and control
group respectively (Eriksen 1997), indicated that there was no
significant difference in neonatal pneumonia (RR 0.33; 95% CI 0.01
t08.09) (910 infants, Analysis 1.4). For neonatal meningitis, one trial
with 508 and 516 neonates in the intervention and control groups
respectively (Rouse 1997) did not show significant difference (RR
0.34; 95% Cl 0.01 to 8.29) (1024 infants, Analysis 1.5). There was
a trend that vaginal chlorhexidine during labour might lead to
a higher tendency for newborns to receive antibiotics but this
association is not statistically significant (RR 1.65; 95% CI 0.73 to
3.74) (onetrial, 910 infants, Analysis 1.9). There was no report about
the other neonatal outcomes and side effects of chlorhexidine in
these three trials.

DISCUSSION

Although all three included trials are of high quality, one trial
(Eriksen 1997) used only 20 mL of chlorhexidine or sterile water
for vaginal irrigation, while the other two trials (Rouse 1997; Rouse
2003) used 200 mL of chlorhexidine or sterile saline solution. The
effectiveness of vaginal chlorhexidine might also depend on the
volume of the solution used for irrigation. Since chlorhexidine

solution is quite safe, not expensive and vaginal irrigation is not
difficult to perform, there is a need for a well-designed randomized
controlled trial with adequate sample size to evaluate this simple
intervention. However, the investigators of future trials must use
the appropriate concentration and volume of vaginal chlorhexidine
irrigation solution. We have identified two ongoing studies from the
trial registration website www.clinicaltrials.gov (Madhi 2006; Moss
2006) since the review was first published.

Summary of main results

There was no evidence of an effect of vaginal chlorhexidine during
labour in preventing maternal and neonatal infections.

Overall completeness and applicability of evidence

All three included studies were conducted in the USA. This limits
the completeness and applicability of evidence to other parts of the
world.

Quality of the evidence

All three included studies were of overall low risk of bias; however,
only 3012 women wereincluded in total. This review might not have
enough power to detect small effect size. Assessment of the quality
of the evidence using GRADE indicated that the levels of evidence
for all primary outcomes and one important secondary outcome
were low to moderate due to wide confidence interval crossing the
line of no effect with few events (Summary of findings for the main
comparison).

Potential biases in the review process

We carefully conducted this review following all steps
recommended by the Cochrane Pregnancy and Childbirth Review
Group. All review authors have no conflict of interest. There should
not be any bias in the review process.

Agreements and disagreements with other studies or
reviews

One Cochrane review (Stade 2008) has evaluated the effectiveness
of vaginal chlorhexidine during labour for preventing early-onset
group B streptococcal infection in newborn infants. Although there
was a significant reduction in group B streptococcal colonization
in neonates, there were no significant reductions in early-onset
group B streptococcal sepsis, pneumonia, meningitis and mortality.
One randomized controlled trial, involving 8011 women and
their 8129 newborns, evaluated the effectiveness of chlorhexidine
intravaginally and neonatal wipes for preventing early-onset
neonatal sepsis (Cutland 2009). There was no significant reductions
in either early-onset neonatal sepsis nor colonization of group
B streptococcal. Another trial, involving 5008 women and their
neonates, reported that chlorhexidine vaginal wipes during labour
together with neonatal chlorhexidine wipes did not prevent
neonatal sepsis, maternal and perinatal mortality (Saleem 2010).

AUTHORS' CONCLUSIONS

Implications for practice

There is no evidence to support the use of vaginal chlorhexidine
douching during labour in preventing maternal and neonatal
infections.
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Implications for research

Thereis aneed for a well-designed randomized controlled trial with
appropriate concentration and volume of irrigation solution and
adequate sample size.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Eriksen 1997

Methods

Randomized controlled trial, unblinded.

Participants

1024 term pregnant women presenting to labour and delivery.

Included: 947 women (481 in chlorhexidine group (intervention) and 466 in sterile water group (con-
trol).

Excluded after randomization: 77 women (71 incomplete records, 3 discharged home, 2 vaginal wash
was not given, 1 anencephalic).

Interventions

Vaginal wash with 20 mL of 0.4% chlorhexidine solution versus sterile water.

Outcomes Neonatal infection (pneumonia or sepsis) and use of antibiotics in neonates.
Peripartal infection (intra-amniotic infection and endometritis).
Notes The report by Eriksen 1997 provided details of the neonatal outcomes. The report by Sweeten 1997
provided details of the maternal outcomes. This study was conducted in Houston, Texas, USA.

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk A computer software program (True Epistat, Richardson, TX) was used to gen-
tion (selection bias) erate a random block allocation sequence to assign women to either group.
Allocation concealment Low risk The randomization assignments were contained in sequentially numbered,
(selection bias) opaque, sealed packets that were made up independent of the physicians

managing the women. The randomization was known only after the woman

had been enrolled in the study.
Blinding of participants High risk The authors chose not to blind the study because the syringe containing the
and personnel (perfor- chlorhexidine solution was pink and "we could not reproduce the colour artifi-
mance bias) cially in the syringe containing the sterile water".
All outcomes
Blinding of outcome as- Low risk Additionally, the physicians managing infants in the nursery were unaware to
sessment (detection bias) which arm of the study each participant was randomized.
All outcomes
Incomplete outcome data  Low risk 1024 women were eligible for the study. Of these, 77 were excluded from the

(attrition bias)
All outcomes

analysis for the following reasons: incomplete records (71), the patient was
enrolled and subsequently discharged home (3), vaginal wash was not given
(2), and a patient whose infant had anencephaly was inadvertently enrolled.
Of the remaining 947 women, 481 were randomized to the study arm and 466
served as controls. 24 neonatal charts in the chlorhexidine group and 13 in the
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Eriksen 1997 (Continued)

control group were unavailable for review. This left 457 neonates in the study
group and 453 in a control group for analysis.

Selective reporting (re- Unclear risk Protocol was not available for review.
porting bias)
Other bias Low risk No other obvious biases.
Rouse 1997
Methods Double-blinded, placebo-controlled randomized clinical trial.

Participants

1024 women (508 in the chlorhexidine group and 516 in the placebo group).

Interventions

Vaginal irrigation with 200 mL of 0.2% chlorhexidine or sterile water placebo.

Outcomes Peripartal infection (chorioamnionitis and endometritis (mutually exclusive) diagnosed) and neonatal
infections.
Notes The study was conducted in Birmingham, Alabama, USA.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer generated.
tion (selection bias)
Allocation concealment Low risk The chlorhexidine and placebo bottles were randomly ordered with a comput-
(selection bias) er-generated list and sequentially numbered with peel-off study labels.
Blinding of participants Low risk The active and placebo solutions were clinically indistinguishable.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk The active and placebo solutions were clinically indistinguishable.
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Atotal of 1024 women were enrolled in the trial and underwent irrigation: 508
(attrition bias) in the chlorhexidine group and 516 in the placebo group (Figure 1). Trial analy-
All outcomes sis was restricted to these 1024 women and their 1030 infants (6 sets of twins).
Selective reporting (re- Unclear risk Protocol was not available for review.
porting bias)
Other bias Low risk No other obvious biases.
Rouse 2003
Methods Double-blinded, placebo-controlled randomized trial.
Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review) 16
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1041 women (525 in the chlorhexidine group and 516 in the placebo group).

Interventions

Vaginal irrigation with 200 mL of 0.2% chlorhexidine solution or sterile water every 6 hours during

labour.

Outcomes Peripartal infection (chorioamnionitis and endometritis), neonatal sepsis and perinatal death.

Notes The study was conducted in BlIrmingham, Alabama, USA.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer-generated list (1 for each hospital).

tion (selection bias)

Allocation concealment Low risk Both solutions were dispensed into sterile 225 mL flexible, high-density poly-

(selection bias) ethylene bottles (W Braun, Miami, Fla), capped, and sealed. The chlorhexi-
dine and placebo bottles were numbered sequentially (in groups of 4) and or-
dered randomly on the basis of a computer-generated list (1 for each hospital).
The bottles were then placed into a study packet along with four sterile 12 cm
douche nozzles (Massengill, SmithKline Beecham, Pittsburgh, Pa).

Blinding of participants Low risk Each study bottle contained a peel-off label which, after use was used to link

and personnel (perfor- participants to the correct study group. The chlorhexidine and placebo prepa-

mance bias) rations were clinically indistinguishable.

All outcomes

Blinding of outcome as- Low risk Each study bottle contained a peel-off label which, after use, was used to link

sessment (detection bias) participants to the correct study group. The chlorhexidine and placebo prepa-

All outcomes rations were clinically indistinguishable.

Incomplete outcome data  Low risk Atotal of 1041 women were enrolled in the trial: 525 women in the chlorhexi-

(attrition bias) dine group and 516 women in the placebo group. 4 women (2 women in each

All outcomes group) were enrolled but actually did not undergo irrigation. They are included
in the intention-to-treat analysis.

Selective reporting (re- Unclear risk Protocol was not available for review.

porting bias)

Other bias Low risk No other obvious biases.

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Calkin 1996

The intervention in this study was vulva swabbing, not vaginal douching or washing during labour.

Cutland 2009

This is a randomized placebo-controlled trial assessing the effect of vaginal and neonatal wipe with
0.6% chlorhexidine. The intervention of the study is not compatible with this intervention of inter-
est in this review, which is vaginal douching only not including neonatal cleansing.

Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review)
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Study

Reason for exclusion

Henrichsen 1994

Participants in the control group received chlorhexidine gel during vaginal exploration. Inadequate
allocation concealment - randomization was performed by changing the regimen on a weekly ba-
sis, every Monday morning at 0800.

Mushangwe 2006

Not a randomized controlled trial.

Pereira 2006

This is a randomized controlled trial to determine the safety and acceptability of 1% chlorhexidine
vaginal washing of the vagina in labour and of the neonate after delivery. The intervention of the
study is not compatible with this intervention of interest in this review, which is vaginal douching
only not including neonatal cleansing.

Pereira 2011

This is a randomized controlled trial conducted in Zimbabwe to determine the safety, acceptabil-
ity, and antimicrobial effect of 1% chlorhexidine (CHX) vaginal washing of women in labour and
their neonates. The intervention of the study is not compatible with the intervention of interest in
this review, which is vaginal douching only not including neonatal cleansing.

Saleem 2006

This is a randomized controlled trial to evaluate the feasibility of using vaginal/neonatal chlorhexi-
dine (CHX) to reduce perinatal infections, morbidity and mortality in Pakistan. The intervention of
the study is not compatible with the intervention of interest in this review, which is vaginal douch-
ing only not including neonatal cleansing.

Saleem 2007

This is a randomized placebo-controlled trial assessing tolerance and safety of vaginal and neona-
tal wipe with 0.6% chlorhexidine. The intervention of the study is not compatible with the interven-
tion of interest in this review, which is vaginal douching only not including neonatal cleansing.

Saleem 2010

This is a randomized placebo-controlled trial assessing the effects of 0.6% chlorhexidine vaginal
and baby wipes on fetal and neonatal mortality and infection-related morbidity. The interven-
tion of the study is not compatible with the intervention of interest in this review, which is vaginal
douching only, not including neonatal cleansing.

Characteristics of ongoing studies [ordered by study ID]

Madhi 2006

Trial name or title

Preventing serious neonatal and maternal peripartum infections in developing country settings
with a high prevalence of HIV infection: assessment of the disease burden and evaluation of an af-
fordable intervention in Soweto, South Africa.

Methods

Participants

Healthy female volunteers aged 15 years and above. Expected enrolment: 8000.

Interventions

0.5% chlorhexidine wipes of the birth canal during labour and of the infant at birth compared with
external genitalia sterile water wipes.

Outcomes

Primary outcomes: rates of culture-confirmed or clinical neonatal sepsis, < 3 days of life; rate of ver-
tical transmission of colonization with group B streptococcus.

Secondary outcomes: rates of culture-confirmed or clinical neonatal sepsis (non-nosocomial), 3 to
28 days of life; rates of serious maternal per partum infections including: endometritis, culture-con-
firmed postpartum sepsis, and postpartum perineal wound infection; rates of neonatal hospital-
ization, < 3 days of life; rates of neonatal hospitalization, < 28 days of life; rates of neonatal hospi-
talization, suspected sepsis; rate of vertical transmission of colonization with E. coli or Klebsiella
species.

Starting date

April 2004.

Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review) 18
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Madhi 2006 (continued)

Contact information Clare Cutland: +27 11 9899894; cutlandc@hivsa.com
Shabir Madhi: +27 11 9899894; madhis@hivsa.com

Notes Expected completion date: May 2008.
ClinicalTrials.gov identifier NCT00136370

Moss 2006

Trial name or title Randomized pilot trial of chlorhexidine vaginal and infant wash to reduce neonatal mortality.

Methods

Participants Healthy female volunteers aged 16 years and above. Expected total enrolment: 1000. Setting: civil
hospital in Karachi, Pakistan.

Interventions 0.6% chlorhexidine solution every 4 hours until delivery (4 washes maximum) and 1 neonatal wash
with the same solution compared with 200 mL of sterile physiologic saline solution.

Outcomes Primary outcomes: neonatal death or severe sepsis at 7 days.
Secondary outcomes: maternal: clinical chorioamnionitis, clinical endometritis, urinary tract infec-
tion, sepsis, length of hospitalization, readmission to hospital, death; neonatals: receipt of antibi-
otics, duration of hospitalization, readmission to hospital

Starting date June 2005.

Contact information Nancy Moss: mossn@mail.nih.gov

Notes Expected completion date: June 2006.

ClinicalTrials.gov identifier NCT00121394

DATA AND ANALYSES

Comparison 1. Chlorhexidine vaginal wash versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Chorioamnionitis 3 3012 Risk Ratio (M-H, Fixed, 95% Cl) 1.10[0.86, 1.42]
2 Postpartum endometritis 3 3012 Risk Ratio (M-H, Fixed, 95% Cl) 0.83[0.61,1.13]
3 Side effects 2 2065 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]

4 Neonatal pneumonia 1 910 Risk Ratio (M-H, Fixed, 95% Cl) 0.33[0.01, 8.09]
5 Neonatal meningitis 1 1024 Risk Ratio (M-H, Fixed, 95% Cl) 0.34[0.01, 8.29]
6 Blood culture confirming 2 2077 Risk Ratio (M-H, Fixed, 95% Cl) 0.75[0.17, 3.35]

neonatal sepsis

Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review) 19
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

7 Neonatal sepsis 3 2987 Risk Ratio (M-H, Fixed, 95% Cl) 0.75[0.17, 3.35]

8 Perinatal mortality 2 2071 Risk Ratio (M-H, Fixed, 95% Cl) 1.00[0.17,5.79]

9 Newborn received antibi- 1 910 Risk Ratio (M-H, Fixed, 95% Cl) 1.65[0.73, 3.74]

otics

Analysis 1.1. Comparison 1 Chlorhexidine vaginal wash versus placebo, Outcome 1 Chorioamnionitis.

Study or subgroup Chlorhexi- Placebo Risk Ratio Weight Risk Ratio
dine wash
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Eriksen 1997 25/481 21/466 —T— 20.61% 1.15[0.65,2.03]
Rouse 1997 27/508 32/516 —— 30.67% 0.86[0.52,1.41]
Rouse 2003 63/525 50/516 i 48.72% 1.24[0.87,1.76]
Total (95% Cl) 1514 1498 L 2 100% 1.1[0.86,1.42]
Total events: 115 (Chlorhexidine wash), 103 (Placebo)
Heterogeneity: Tau?=0; Chi>=1.43, df=2(P=0.49); 1>=0%
Test for overall effect: Z=0.76(P=0.45)
Favours chlorhexidine wash 0.1 02 0.5 1 2 5 10

Favours placebo

Analysis 1.2. Comparison 1 Chlorhexidine vaginal wash versus placebo, Outcome 2 Postpartum endometritis.

Study or subgroup Chlorhexi- Placebo Risk Ratio Weight Risk Ratio

dine wash

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Eriksen 1997 9/481 9/466 e 10.73% 0.97[0.39,2.42]
Rouse 1997 24/508 37/516 —— 43.09% 0.66[0.4,1.09]
Rouse 2003 38/525 39/516 —— 46.18% 0.96[0.62,1.47]
Total (95% CI) 1514 1498 - 100% 0.83[0.61,1.13]
Total events: 71 (Chlorhexidine wash), 85 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.36, df=2(P=0.51); 1>=0%
Test for overall effect: Z=1.19(P=0.23)
Favours chlorhexidine wash 0.1 02 0.5 1 2 5 10

Favours placebo

Analysis 1.3. Comparison 1 Chlorhexidine vaginal wash versus placebo, Outcome 3 Side effects.

Study or subgroup Chlorhexi- Placebo Risk Ratio Weight Risk Ratio
dine wash
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rouse 1997 0/508 0/516 Not estimable
Rouse 2003 0/525 0/516 Not estimable
Favours chlorhexidinewash 0.1 0.2 05 1 2 5 10 Favours placebo
Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review) 20
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Study or subgroup Chlorhexi- Placebo Risk Ratio Weight Risk Ratio
dine wash
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Total (95% Cl) 1033 1032 Not estimable

Total events: 0 (Chlorhexidine wash), 0 (Placebo)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours chlorhexidinewash 01 02 0.5 1 2 5 10 Favoursplacebo

Analysis 1.4. Comparison 1 Chlorhexidine vaginal wash versus placebo, Outcome 4 Neonatal pneumonia.

Study or subgroup Chlorhexi- Placebo Risk Ratio Weight Risk Ratio
dine wash
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Eriksen 1997 0/457 1/453 e 100% 0.33[0.01,8.09]
Total (95% CI) 457 453 e — 100% 0.33[0.01,8.09]

Total events: 0 (Chlorhexidine wash), 1 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.68(P=0.5)

Favours chlorhexidine wash ~ 0-01 0.1 1 10 100 Favours placebo

Analysis 1.5. Comparison 1 Chlorhexidine vaginal wash versus placebo, Outcome 5 Neonatal meningitis.

Study or subgroup Chlorhexi- Placebo Risk Ratio Weight Risk Ratio
dine wash
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rouse 1997 0/508 1/516 e 100% 0.34[0.01,8.29]
Total (95% CI) 508 516 - e — 100% 0.34[0.01,8.29]

Total events: 0 (Chlorhexidine wash), 1 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.66(P=0.51)

Favours chlorhexidine wash ~ 0.01 0.1 1 10 100 Favours placebo

Analysis 1.6. Comparison 1 Chlorhexidine vaginal wash versus
placebo, Outcome 6 Blood culture confirming neonatal sepsis.

Study or subgroup Chlorhexi- Placebo Risk Ratio Weight Risk Ratio
dine wash
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Rouse 1997 2/512 2/518 + 49.73% 1.01[0.14,7.15]
Rouse 2003 1/526 2/521 H—’— 50.27% 0.5[0.05,5.45]

Total (95% Cl) 1038 1039 ¢ 100% 0.75[0.17,3.35]
1

Total events: 3 (Chlorhexidine wash), 4 (Placebo)

Favours chlorhexidine wash ~ 0:01 0.1 10 100 Favours placebo
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Study or subgroup Chlorhexi- Placebo Risk Ratio Weight Risk Ratio
dine wash
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Heterogeneity: Tau?=0; Chi*=0.2, df=1(P=0.65); 1>=0%
Test for overall effect: Z=0.37(P=0.71)

Favours chlorhexidine wash

0.01 0.1 1 10 100

Favours placebo

Analysis 1.7. Comparison 1 Chlorhexidine vaginal wash versus placebo, Outcome 7 Neonatal sepsis.

Study or subgroup Chlorhexi- Placebo Risk Ratio Weight Risk Ratio
dine wash
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Eriksen 1997 0/457 0/453 \ Not estimable
Rouse 1997 2/512 2/518 + 49.73% 1.01[0.14,7.15]
Rouse 2003 1/526 2/521 —a— 50.27% 0.5[0.05,5.45]
Total (95% CI) 1495 1492 —l— 100% 0.75[0.17,3.35]
Total events: 3 (Chlorhexidine wash), 4 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.2, df=1(P=0.65); 1>=0%
Test for overall effect: Z=0.37(P=0.71)
Favours chlorhexidine wash ~ 0.01 0.1 1 10 100

Favours placebo

Analysis 1.8. Comparison 1 Chlorhexidine vaginal wash versus placebo, Outcome 8 Perinatal mortality.

Study or subgroup Chlorhexi- Placebo Risk Ratio Weight Risk Ratio
dine wash
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rouse 1997 0/508 1/516 H 59.7% 0.34[0.01,8.29]
Rouse 2003 2/526 1/521 —m 40.3% 1.98[0.18,21.78]
Total (95% Cl) 1034 1037 —~l 100% 1[0.17,5.79]
Total events: 2 (Chlorhexidine wash), 2 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.75, df=1(P=0.39); 1>=0%
Test for overall effect: Z=0(P=1)
Favours chlorhexidine wash ~ 0.01 0.1 1 10 100

Favours placebo

Analysis 1.9. Comparison 1 Chlorhexidine vaginal wash versus placebo, Outcome 9 Newborn received antibiotics.

Study or subgroup Chlorhexi- Control Risk Ratio Weight Risk Ratio
dine wash
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Eriksen 1997 15/457 9/453 B 100% 1.65[0.73,3.74]
Total (95% CI) 457 453 el 100% 1.65[0.73,3.74]

Total events: 15 (Chlorhexidine wash), 9 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=1.21(P=0.23)

Favours chlorhexidine wash

0.1 02 0.5 10

-
[N
w

Favours placebo
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APPENDICES

Appendix 1. Search strategy for CENTRAL and MEDLINE

Authors searched the Cochrane Central Register of Controlled Trials (The Cochrane Library 2010, Issue 10), MEDLINE (from 1966 to 31
October2010), LILACS (from 1982 to 31 October 2010 using the following keywords and free text terms: "chlorhexidine" or "vaginal-creams-
foams-and-jellies" or "vaginal gel" or "vaginal wash" or "vaginal disinfection" and "peripartum" or "maternal" or "neonatal" or "labour"
or "labor" or "infant-newborn".

Appendix 2. Methods to be used in future updates
Data collection and analysis
Selection of studies

Two review authors will independently assess for inclusion all the potential studies we identify as a result of the search strategy. We will
resolve any disagreement through discussion or, if required, we will consult a third author.

We will create a study flow diagram to map out the number of records identified, included and excluded.

Data extraction and management

We will design a form to extract data. For eligible studies, at least two review authors will extract the data using the agreed form. We will
resolve discrepancies through discussion or, if required, we will consult a third author. We will enter data into Review Manager software
(RevMan 2014) and check for accuracy.

When information regarding any of the above is unclear, we will attempt to contact authors of the original reports to provide further details.

Assessment of risk of bias in included studies

Two review authors will independently assess risk of bias for each study using the criteria outlined in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011). We will resolve any disagreement by discussion or by involving a third assessor.

(1) Random sequence generation (checking for possible selection bias)

We will describe for each included study the method used to generate the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.

We will assess the method as:

« low risk of bias (any truly random process, e.g. random number table; computer random number generator);
« high risk of bias (any non-random process, e.g. odd or even date of birth; hospital or clinic record number);
« unclearrisk of bias.

(2) Allocation concealment (checking for possible selection bias)

We will describe for each included study the method used to conceal allocation to interventions prior to assignment and will assess whether
intervention allocation could have been foreseen in advance of, or during recruitment, or changed after assignment.

We will assess the methods as:

« low risk of bias (e.g. telephone or central randomization; consecutively numbered sealed opaque envelopes);
« high risk of bias (open random allocation; unsealed or non-opaque envelopes, alternation; date of birth);
« unclearrisk of bias.

(3.1) Blinding of participants and personnel (checking for possible performance bias)

We will describe for each included study the methods used, if any, to blind study participants and personnel from knowledge of which
intervention a participant received. We will consider that studies are at low risk of bias if they were blinded, or if we judge that the lack of
blinding would be unlikely to affect results. We will assess blinding separately for different outcomes or classes of outcomes.

We will assess the methods as:

« low, high or unclear risk of bias for participants;
« low, high or unclear risk of bias for personnel.

Vaginal chlorhexidine during labour for preventing maternal and neonatal infections (excluding Group B Streptococcal and HIV) (Review) 23
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(3.2) Blinding of outcome assessment (checking for possible detection bias)

We will describe for each included study the methods used, if any, to blind outcome assessors from knowledge of which intervention a
participant received. We will assess blinding separately for different outcomes or classes of outcomes.

We will assess methods used to blind outcome assessment as:
« low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition bias due to the amount, nature and handling of incomplete outcome
data)

We will describe for each included study, and for each outcome or class of outcomes, the completeness of data including attrition and
exclusions from the analysis. We will state whether attrition and exclusions were reported and the numbers included in the analysis at
each stage (compared with the total randomized participants), reasons for attrition or exclusion where reported, and whether missing data
were balanced across groups or were related to outcomes. Where sufficient information is reported, or can be supplied by the trial authors,
we will re-include missing data in the analyses which we undertake.

We will assess methods as:

« low risk of bias (e.g. no missing outcome data; missing outcome data balanced across groups);

« high risk of bias (e.g. numbers or reasons for missing data imbalanced across groups; ‘as treated’ analysis done with substantial
departure of intervention received from that assigned at randomization);

« unclearrisk of bias.

(5) Selective reporting (checking for reporting bias)

We will describe for each included study how we investigated the possibility of selective outcome reporting bias and what we found.
We will assess the methods as:

« low risk of bias (where it is clear that all of the study’s pre-specified outcomes and all expected outcomes of interest to the review have
been reported);

« high risk of bias (where not all the study’s pre-specified outcomes have been reported; one or more reported primary outcomes were
not pre-specified; outcomes of interest are reported incompletely and so cannot be used; study fails to include results of a key outcome
that would have been expected to have been reported);

« unclear risk of bias.

(6) Other bias (checking for bias due to problems not covered by (1) to (5) above)

We will describe for each included study any important concerns we have about other possible sources of bias.
We will assess whether each study was free of other problems that could put it at risk of bias:

« low risk of other bias;
« high risk of other bias;
« unclear whether there is risk of other bias.

(7) Overall risk of bias

We will make explicit judgements about whether studies are at high risk of bias, according to the criteria given in the Handbook (Higgins
2011). With reference to (1) to (6) above, we will assess the likely magnitude and direction of the bias and whether we consider it is likely
to impact on the findings. We will explore the impact of the level of bias through undertaking sensitivity analyses - see Sensitivity analysis.

Measures of treatment effect
Dichotomous data

For dichotomous data, we will present results as summary risk ratio with 95% confidence intervals.

Continuous data

For continuous data, we will use the mean difference if outcomes are measured in the same way between trials. We will use the standardized
mean difference to combine trials that measure the same outcome, but use different methods.
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Unit of analysis issues

Cluster-randomized trials

We will include cluster-randomized trials in the analyses along with individually-randomized trials. We will adjust their sample sizes using
the methods described in the Handbook [Section 16.3.4 or 16.3.6] using an estimate of the intracluster correlation co-efficient (ICC) derived
from the trial (if possible), from a similar trial or from a study of a similar population. If we use ICCs from other sources, we will report thisand
conduct sensitivity analyses to investigate the effect of variation in the ICC. If we identify both cluster-randomized trials and individually-
randomized trials, we plan to synthesize the relevant information. We will consider it reasonable to combine the results from both if there
is little heterogeneity between the study designs and the interaction between the effect of intervention and the choice of randomization
unit is considered to be unlikely.

We will also acknowledge heterogeneity in the randomization unit and perform a sensitivity analysis to investigate the effects of the
randomization unit.

Cross-over trials

We determined that it was not possible to include cross-over trials in this review.

Other unit of analysis issues
Dealing with missing data

For included studies, we will note levels of attrition. We will explore the impact of including studies with high levels of missing data in the
overall assessment of treatment effect by using sensitivity analysis.

For all outcomes, we will carry out analyses, as far as possible, on an intention-to-treat basis, i.e. we will attempt to include all participants
randomized to each group in the analyses, and all participants will be analyzed in the group to which they were allocated, regardless of
whether or not they received the allocated intervention. The denominator for each outcome in each trial will be the number randomized
minus any participants whose outcomes are known to be missing.

Assessment of heterogeneity

We will assess statistical heterogeneity in each meta-analysis using the Tau?, I*> and Chi? statistics. We will regard heterogeneity as
substantial if an 12 is greater than 30% and either a Tau? is greater than zero, or there is a low P value (less than 0.10) in the Chi? test for
heterogeneity.

Assessment of reporting biases

If there are 10 or more studies in the meta-analysis, we will investigate reporting biases (such as publication bias) using funnel plots. We
will assess funnel plot asymmetry visually. If asymmetry is suggested by a visual assessment, we will perform exploratory analyses to
investigate it.

Data synthesis

We will carry out statistical analysis using the Review Manager software (RevMan 2014). We will use fixed-effect meta-analysis for combining
data where it is reasonable to assume that studies are estimating the same underlying treatment effect: i.e. where trials are examining the
same intervention, and the trials’ populations and methods are judged sufficiently similar. If there is clinical heterogeneity sufficient to
expect that the underlying treatment effects differ between trials, or if substantial statistical heterogeneity is detected, we will use random-
effects meta-analysis to produce an overall summary, if an average treatment effect across trials is considered clinically meaningful.
The random-effects summary will be treated as the average of the range of possible treatment effects and we will discuss the clinical
implications of treatment effects differing between trials. If the average treatment effect is not clinically meaningful, we will not combine
trials.

If we use randome-effects analyses, the results will be presented as the average treatment effect with 95% confidence intervals, and the
estimates of Tau? and I12.

Subgroup analysis and investigation of heterogeneity

We plan to carry out the following subgroup analyses for primary outcomes:

1. concentration of chlorhexidine (less than 0.4% versus 0.4% or higher);
2. volume of chlorhexidine solution (less than 200 mL versus 200 mL or more).

We will assess subgroup differences by interaction tests available within RevMan (RevMan 2014). We will report the results of subgroup
analyses quoting the Chi? statistic and P value, and the interaction test I? value.
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Sensitivity analysis

We plan to perform sensitivity analyses to explore the effect of study quality relating to the 'Risk of bias' items including allocation
concealment, incomplete data collection to assess for any substantive difference to the overall result. If cluster-randomized trials are
included in the review, we aim to apply other sensitivity analysis incorporating an estimate of the ICC taken from a different study, to see
what the effect of different values of the ICC on the results of the analysis would be.

WHAT'S NEW

Date Event Description

30 June 2014 New citation required but conclusions Review updated.
have not changed

30 June 2014 New search has been performed Search updated. Two new trials identified and excluded (Pereira
2011; Saleem 2006).

HISTORY

Protocol first published: Issue 1, 2003
Review first published: Issue 4, 2004

Date Event Description

9 April 2011 New search has been performed We reviewed five more studies from the updated search and ex-
cluded them all (Cutland 2009; Mushangwe 2006; Pereira 2006;
Saleem 2007; Saleem 2010).

30 June 2009 Amended Search updated. Three new reports identified.
20 September 2008 Amended Converted to new review format.
27 April 2006 New search has been performed We have identified two ongoing studies from the trial registra-

tion web site (Madhi 2006; Moss 2006) and another report for
Rouse 2003. There are no relevant data available yet.
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review. JT, BT and JET gave significant intellectual comments on the review and approved the final version.

For the 2011 update, PL and JT independently reviewed five more studies from the updated search. PL drafted the updated review, which
was then revised and approved by all review authors.

For the 2014 update, PL updated the search and PL and JT assessed the eligibility of the two studies identified from the updated search.
PL created the 'Summary of findings' table using GRADEprofiler and drafted the text of the updated review, which was then revised and
approved by all review authors.
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« Khon Kaen University, Thailand.
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« UNDP-UNFPA-UNICEF-WHO-World Bank Special Programme of Research, Development and Research Training in Human Reproduction
(HRP), Department of Reproductive Health and Research (RHR), World Health Organization, Switzerland.

« Thailand Research Fund, Distinguished Professor Award, Thailand.
DIFFERENCES BETWEEN PROTOCOL AND REVIEW

1. Used Background sub-headings to structure the Background.
2. Categorized outcomes into primary and secondary outcomes.
3. Created a 'Summary of findings' table using GRADEprofiler.

NOTES

The ongoing reports identified through the updated search are preliminary reports of trials that may be relevant to this review. They will
be assessed by the review team once the results of the main trials are available, at which time the review team will update this review.

INDEX TERMS

Medical Subject Headings (MeSH)

*Labor, Obstetric; Anti-Infective Agents, Local [*administration & dosage]; Bacterial Infections [*prevention & control]; Chlorhexidine
[*administration & dosage]; Chorioamnionitis [prevention & control]; Endometritis [prevention & control]; Randomized Controlled
Trials as Topic; Vaginal Douching [*methods]

MeSH check words

Adult; Female; Humans; Infant, Newborn; Pregnancy
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