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A B S T R A C T

Background

Genital tract infection is associated with preterm birth (before 37 weeks' gestation). Screening for infections during pregnancy may
therefore reduce the numbers of babies being born prematurely. However, screening for infections may have some adverse eFects, such
as increased antibiotic drug resistance and increased cost of treatment.

Objectives

To assess the eFectiveness of antenatal lower genital tract infection screening and treatment programs for reducing preterm birth and
subsequent morbidity.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (30 November 2014), the Cochrane Central Register of
Controlled Trials (The Cochrane Library 2014, Issue 7) and reference lists of retrieved reports.

Selection criteria

We included all published and unpublished randomised controlled trials in any language that evaluated any described methods of
antenatal lower genital tract infection screening compared with no screening.

Data collection and analysis

Two review authors independently assessed trials for inclusion and risk of bias, extracted data and checked for accuracy.

Main results

One study (4155 women at less than 20 weeks' gestation) met the inclusion criteria. The intervention group (2058 women) received
infection screening and treatment for bacterial vaginosis, trichomonas vaginalis and candidiasis; the control group (2097 women) also
received screening, but the results of the screening program were not revealed and women received routine antenatal care. The rate of
preterm birth before 37 weeks' gestation was significantly lower in the intervention group (3% versus 5% in the control group) with a risk
ratio (RR) of 0.55 (95% confidence interval (CI) 0.41 to 0.75; the evidence for this outcome was graded as of moderate quality). The incidence
of preterm birth for infants with a weight equal to or below 2500 g (low birthweight) and infants with a weight equal to or below 1500 g
(very low birthweight) were significantly lower in the intervention group than in the control group (RR 0.48, 95% CI 0.34 to 0.66 and RR
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0.34; 95% CI 0.15 to 0.75, respectively; both graded as moderate quality evidence). Based on a subset of costs for preterm births of < 1900
g, the authors reported that for each of those preterm births averted, EUR 60,262 would be saved.

Authors' conclusions

There is evidence from one trial that infection screening and treatment programs for pregnant women before 20 weeks' gestation reduce
preterm birth and preterm low birthweight. Infection screening and treatment programs are associated with cost savings when used for
the prevention of preterm birth. Future trials should evaluate the eFects of diFerent types of infection screening programs.

P L A I N   L A N G U A G E   S U M M A R Y

Antenatal lower genital tract infection screening and treatment programs for preventing preterm delivery

A genital tract infection during pregnancy can cross into the amniotic fluid and result in prelabour rupture of the membranes and preterm
labour. Preterm birth (before 37 weeks of gestation) is associated with poor infant health, death, admission of the newborn to neonatal
intensive care in the first few weeks of life, prolonged hospital stay and long-term neurologic disability including cerebral palsy.

In this review, only one study of moderate quality evidence was included. The study reported on 4155 women randomly assigned either
to an intervention group (2058 women received infection screening and treatment for bacterial vaginosis, trichomonas vaginalis and
candidiasis) or a control group (2097 women received screening, but the results of the screening program were not revealed). The present
systematic review found that a simple infection screening and treatment program during routine antenatal care may reduce preterm births
and preterm low (below 2500 g) and very low (below 1500 g) birthweight. The simple infection screening reduced preterm births from 5%
of women in the control group to 3% in the intervention group. The number of low birthweight preterm infants and very low birthweight
preterm infants were significantly lower in the intervention group than in the control group. Moreover, an infection screening and treatment
program during routine antenatal care is likely to save over EUR 60,000 for each preterm birth averted.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Lower genital tract infection screening versus no screening for preventing preterm delivery

Lower genital tract infection screening versus no screening for preventing preterm delivery

Patient or population: pregnant women presenting for routine prenatal care
Settings: Vienna, Austria
Intervention: lower genital tract infection screening versus no screening

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

No screening Lower genital tract infection screen-
ing

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study populationPreterm birth less than
37 weeks

53 per 1000 29 per 1000 
(22 to 40)

RR 0.55 
(0.41 to 0.75)

4155
(1 study)

⊕⊕⊕⊝

moderate 1
 

Study populationPreterm low birthweight
(below or equal 2500 g)

51 per 1000 24 per 1000 
(17 to 34)

RR 0.48 
(0.34 to 0.66)

4155
(1 study)

⊕⊕⊕⊝

moderate 1
 

Study populationPreterm very low birth-
weight (below or equal
1500 g) 11 per 1000 4 per 1000 

(2 to 9)

RR 0.34 
(0.15 to 0.75)

4155
(1 study)

⊕⊕⊕⊝

moderate 1
 

*The basis for the assumed risk is the median control group risk across studies. 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% CI).
CI: 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 One study with design limitations.
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B A C K G R O U N D

Description of the condition

Preterm birth, defined as birth occurring prior to 37 weeks'
gestation, occurs in 5% to 10% of all pregnancies and is the
most common cause of perinatal morbidity and mortality in
the world. Preterm birth is implicated in at least two-thirds of
early infant deaths (Cunningham 1997) and 60% of perinatal
mortality including long-term neurologic disability such as cerebral
palsy. It is associated with admission to neonatal intensive care,
severe morbidity in the first weeks of life, prolonged hospital stay
aMer birth, and readmission to hospital in the first year of life
(Cunningham 2001; Goldenberg 1998; Roberts 2000; Wood 2000).
Surviving infants, especially those born before 32 weeks, have a
substantially increased risk of chronic lung disease, and major and
minor impairments (Doyle 1996; Saigal 2000). Whatever the result,
the emotional impact on the family can be enormous.

A wide spectrum of causes and demographic factors have been
implicated in preterm birth. These can be categorized into four
groups.

1. Medical and obstetric complications: there are associations with
placental hemorrhage and hypertensive disorders in about one-
third of cases (Meis 1995).

2. Lifestyle factors: there is an association with alcohol abuse,
low maternal age, and occupational factors (Henriksen 1995;
Holzman 1995; Satin 1994).

3. Amniotic fluid infection caused by a variety of micro-organisms
located in the genital tract: approximately one-third of preterm
births are associated with chorioamniotic infection (Lettieri
1993).

4. Asymptomatic cervical dilatation (Papiernik 1986).

Many micro-organisms cause both symptomatic and
asymptomatic infection and may result in preterm prelabour
rupture of membranes, preterm labour, or both. For example,
bacterial vaginosis (including Gardnerella vaginalis, Bacteroides
species, Mobiluncus species, Ureaplasma urealyticum, and
Mycoplasma hominis) (Hillier 1995; McDonald 1994; McGregor 1990;
Meis 1995), Chlamydia trachomatis (Gravett 1986), Trichomonas
vaginalis (Cotch 1997), Neisseria gonorrhoeae (Elliott 1990),
Group B Streptococci (GBS; Regan 1981), Staphylococcus aureus
(McGregor 1990), syphilis (McFarlin 1995), HIV (Temmerman
1994), enteropharyngeal bacteria and Peptostreptococcus species
(McDonald 1994) have been associated with an increased risk of
preterm birth. Candida species, however, have been associated
with an unclear risk of preterm birth (Roberts 2011).

A possible mechanism for the link between infection and
preterm birth is the bacterial stimulation of the biosynthesis of
prostaglandins. This may occur either directly via phospholipase A2
and C (Bejar 1981) or as a result of bacterial endotoxin introduced
into the amniotic fluid which stimulates decidual cells to produce
cytokines and prostaglandins that initiate labour (Cox 1989).
Indirect links via substances such as interleukin-1, tumour necrosis
factor and platelet activating factor, all of which may be found in
infected amniotic fluid, have also been identified (Romero 1992;
Yoon 2000).

Description of the intervention

By identifying and treating vaginal infections, screening programs
may be able to reduce the rate of preterm birth. DiFerent screening
methods are used for diFerent types of organisms, however
there is scant evidence to inform the optimal screening regimen
for detecting these organisms during pregnancy. Therefore, it is
unclear whether all women should be routinely screened, how
oMen the screening should occur, and which tests should be used.

How the intervention might work

Chlamydia trachomatis has been identified by multiple tests from
diFerent specimen sources. The samples may be analysed by three
types of DNA-based test: ligase chain reaction, polymerase chain
reaction (PCR) and enzyme immuno-assay (Watson 2002). DNA
amplification techniques allow for highly sensitive and specific
tests (Black 1997) that are more sensitive than cell culture
(Jespersen 2005). These screening tests can detect Chlamydia in
genital secretions, urine specimens, and endocervical, vaginal or
urethral samples (Domeika 1999; Shrier 2004).

Trichomoniasis may be asymptomatic in up to 50% of infected
women (Wolner-Hanssen 1989). The diagnosis is usually made
on clinical findings and laboratory procedures (Petrin 1998).
Most frequently, the saline wet-mount preparation is used for
observation of motile organisms under the light microscope.
Wet-mount smear is a cheap and quick method but more
sensitive techniques are culture, immunofluorescence and enzyme
immunoassay (Lossick 1991; Borchardt 1991). DiFerent staining
techniques include Gram stain, Giemsa stain, Papanicolaou smear,
acridine orange (Borchardt 1991; Rein 1990); diverse molecularly-
based diagnostic methods, such as hybridization assay and PCR,
may also be used. These tests vary widely in sensitivities and
specificities for screening trichomoniasis (DeMeo 1996; Madico
1998; Mayta 2000; Muresu 1994).

Bacterial vaginosis is a clinical syndrome; the microbiology of
bacterial vaginosis is complex and is composed of Gardnerella
vaginalis, Mycoplasma hominis and anaerobic bacteria (Amsel
1983). The diagnosis is usually made on clinical Amsel criteria
findings (Amsel 1983) and laboratory tests. Vaginal pH testing may
be a valuable screening tool as it is a quick and inexpensive test
(Gjerdingen 2000). Vaginal swab Gram stain with quantification
of the microbial flora has high sensitivity and specificity and is
accepted as an alternative method (Nugent 1991).

Multiple screening tests exist for other organisms including syphilis.
Screening tests such as Treponema pallidum hemagglutination
assay, Treponema pallidum particle agglutination assay, and
enzyme-linked immunosorbent assays (ELISAs) are more reliable
than Venereal Disease Research Laboratory testing, the fluorescent
treponemal antibody absorption test, and immunoblot assays
(Muller 2006). The screening test for Neisseria gonorrhoeae, usually
from a culture, remains accurate when transport conditions are
suitable; this tests can be used with cervical, urine and vaginal
swabs. Diagnosis of HIV infection can be obtained from enzyme-
linked immunosorbent assay (ELISA), Western blot, and RNA PCR
testing (Kleinman 1998). The HIV-p24 Ag is eFective for early
diagnosis of an acute HIV infection (Thies 1994). Strategies for the
diagnosis of GBS include obtaining vaginal or both vaginal and
anorectal GBS cultures (Quinlan 2000) and a rapid enrichment cum
antigen detection test (Das 2003).
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Why it is important to do this review

Other Cochrane reviews have addressed a number of issues
regarding treatment of infection in pregnancy. Antibiotic
treatment of chlamydia, trichomoniasis, bacterial vaginosis and
gonorrhoeal infection in pregnancy appear to be eFective to clear
organisms (Brocklehurst 1998; Brocklehurst 2002; Gülmezoglu
2002; Brocklehurst 2013) but it is not known whether treatment
of trichomonas will have any eFect on pregnancy outcomes
(Gülmezoglu 2002). There is also little evidence to show that
screening and treatment in all asymptomatic pregnant women
for bacterial vaginosis can prevent preterm birth (Brocklehurst
2013), although antibiotic prophylaxis in pregnancies with a
previous preterm birth associated with bacterial vaginosis can
reduce preterm delivery (Thinkhamrop 2002). There is insuFicient
evidence regarding the treatment of ureaplasmas to reduce
preterm birth (Raynes-Greenow 2004), and there is no evidence
that antiretrovirals and the treatment of syphilis influence the
incidence of preterm birth (Volmink 2007; Walker 2001). None of the
aforementioned reviews are concerned primarily with screening
programs for antenatal lower genital tract infection, thus a review
of the eFects of screening programs for lower genital tract infection
to prevent preterm birth is required.

O B J E C T I V E S

To assess the eFects of antenatal lower genital tract infection
screening and treatment programs in reducing preterm birth and
subsequent morbidity.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all published and unpublished randomised controlled
trials evaluating any described method of antenatal lower genital
tract infection screening in pregnancy.

Types of participants

Women, at 37 or fewer weeks' gestation, who are not in labour, have
no vaginal bleeding and are without symptoms of lower genital
tract infection.

Types of interventions

Any lower genital tract infection screening and treatment program
compared with no screening. The infection screening programs are
defined as screening tests (such as wet mount, Gram stain and
culture of vaginal secretions) followed by appropriate treatment
aMer a positive screening test, or no treatment aMer a negative
screening test. No screening is defined as routine antenatal care
without screening for lower genital tract infections.

Types of outcome measures

Primary outcomes

1. Preterm birth (less than 37 weeks' gestation)

Secondary outcomes

1. Low birthweight (LBW) less than 2500 g

2. Very LBW less than 1500 g (not prespecified)

3. Neonatal morbidity: sepsis, respiratory distress syndrome,
intraventricular hemorrhage, necrotizing enterocolitis, seizures

4. Duration of admission to neonatal intensive care unit or hospital

5. Death: stillbirth, neonatal mortality, infant mortality

6. Side-eFects of treatment including drug resistance

7. Persistent infection

8. Recurrent infection

9. Failure of treatment

10.Economic analysis (cost eFectiveness, cost utility)

11.False positive/negative result of the screening program

12.Women's satisfaction

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 November
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 (Ovid);

3. weekly searches of Embase (Ovid);

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.

In addition, we searched CENTRAL (The Cochrane Library 2014,
Issue 7) using the search strategy detailed in Appendix 1.

Searching other resources

We did not identify any additional or ongoing trials from personal
communication. We searched the reference lists of trials and review
articles identified.

We did not apply any language or date restrictions.

Data collection and analysis

For methods used in the previous version of this review, see
Sangkomkamhang 2008.

Antenatal lower genital tract infection screening and treatment programs for preventing preterm delivery (Review)
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For this update, the following methods were used for assessing the
three reports that were identified as a result of the updated search.

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

Selection of studies

Two review authors independently assessed for inclusion all the
potential studies identified as a result of the search strategy. We
resolved any disagreement through discussion or, if required, we
consulted the third review author.

Data extraction and management

We designed a form to extract data. For eligible studies, two review
authors extracted the data using the agreed form. We resolved
discrepancies through discussion or, if required, we consulted
the third review author. Data were entered into Review Manager
soMware (RevMan 2014) and checked for accuracy.

When information regarding any of the above was unclear, we
planned to contact authors of the original reports to provide further
details.

Assessment of risk of bias in included studies

Two review authors independently assessed the risk of bias
for each study using the criteria outlined in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).
Any disagreement was resolved by discussion or by involving a third
assessor.

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

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

We assessed the method as having a(n):

• low risk of bias (any truly random process, for example random
number table or computer random number generator);

• high risk of bias (any non-random process, for example odd or
even date of birth or hospital or clinic record number);

• unclear risk of bias.

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

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

We assessed the methods as having a(n):

• low risk of bias (for example telephone or central randomisation
or consecutively numbered sealed opaque envelopes);

• high risk of bias (for example open random allocation, unsealed
or non-opaque envelopes, alternation, based on 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 was unlikely to aFect results. We assessed blinding
separately for diFerent outcomes or classes of outcomes.

We assessed the methods as having a(n):

• low, high or unclear risk of bias for participants;

• low, high or unclear risk of bias for personnel.

(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 diFerent
outcomes or classes of outcomes.

We assessed the methods used to blind outcome assessment as
having a(n):

• 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 numbers included in the analysis
at each stage (compared with the total randomised participants),
reasons for attrition or exclusion where reported, and whether
missing data were balanced across groups or were related to
outcomes. Where suFicient 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 having a(n):

• low risk of bias (for example no missing outcome data or missing
outcome data balanced across groups);

• high risk of bias (for example numbers or reasons for missing
data imbalanced across groups or ‘as treated’ analysis done
with substantial departure from the treatment assigned at
randomisation);

• unclear risk of bias.

(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 having a(n):

• low risk of bias (where it was 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 (all of the study’s pre-specified outcomes
have been reported; one or more reported primary outcomes

Antenatal lower genital tract infection screening and treatment programs for preventing preterm delivery (Review)
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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 a
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 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 assessed using the
GRADE approach (Schunemann 2009). We assessed the quality of
the body of evidence relating to the following outcomes for the
comparison of lower genital tract infection screening versus no
screening.

1. Preterm birth (less than 37 weeks).

2. Preterm low birthweight (below or equal to 2500 g).

3. Preterm very low birthweight (below or equal to 1500 g).

Outcomes number two and three are subsets of outcome number
one.

GRADEprofiler (GRADE 2014) 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 eFect 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 eFect, 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 eFect estimates
or potential publication bias.

Measures of treatment e:ect

Dichotomous data

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

Continuous data

We used the mean diFerence if outcomes were measured in the
same way between trials (and in this case, since there was only
one included trial). We would have used the standardised mean
diFerence to combine trials that measured the same outcome but
used diFerent methods.

Unit of analysis issues

Cluster-randomised trials

For future updates, we will include cluster-randomised trials in the
analyses along with individually randomised trials. We will adjust
their sample sizes or standard errors using the methods described
in the Handbook [Section 16.3.4 or 16.3.6] using an estimate of the
intracluster correlation co-eFicient (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 this and conduct
sensitivity analyses to investigate the eFect of variation in the
ICC. If we identify both cluster-randomised trials and individually-
randomised trials, we plan to synthesise 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 eFect of the intervention and the choice of
the randomisation unit is considered to be unlikely.

We will also acknowledge heterogeneity in the randomisation unit
and perform sensitivity or subgroup analysis to investigate the
eFects of the randomisation unit.

Dealing with missing data

For the included study, levels of attrition were noted. In future
updates, if more eligible studies are included, the impact of
including studies with high levels of missing data in the overall
assessment of treatment eFect will be explored by using sensitivity
analysis.

For all outcomes, analyses were carried out, as much as possible,
on an intention-to-treat basis. In other words, we attempted to
include all participants randomised to each group in the analyses.
The denominator for each outcome was the number randomised
minus any participants whose outcomes were known to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using
the Tau2, I2 and Chi2 statistics. We regarded heterogeneity as
substantial if I2 was greater than 30% and either Tau2 was greater
than zero, or there was a low P value (less than 0.10) in the Chi2 test
for heterogeneity. If we identified substantial heterogeneity (above
30%), we planned to explore it by pre-specified subgroup analysis.

Assessment of reporting biases

In future updates, 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 carried out statistical analysis using the Review Manager
soMware (RevMan 2014). We used a fixed-eFect meta-analysis in
this case, since only one study was included. In future updates, we
will also used a fixed-eFect meta-analysis to combine data where
it is reasonable to assume that studies are estimating the same
underlying treatment eFect, i.e. where trials are examining the
same intervention, and the trials’ populations and methods are
judged to be suFiciently similar.
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In future updates, F there is clinical heterogeneity suFicient to
expect that the underlying treatment eFects diFer between trials,
or if substantial statistical heterogeneity was detected, we will use
a random-eFects meta-analysis to produce an overall summary (if
an average treatment eFect across trials is considered clinically
meaningful). The random-eFects summary will be treated as the
average range of possible treatment eFects and we will discuss the
clinical implications of treatment eFects diFering between trials. If
the average treatment eFect is not clinically meaningful, we will not
combine trials. If we use random-eFects analyses, the results will
be presented as the average treatment eFect with 95% confidence
intervals, and the estimates of Tau2 and I2.

Subgroup analysis and investigation of heterogeneity

For future updates if we identify substantial heterogeneity, we will
investigate it using subgroup analyses and sensitivity analyses. We
will consider whether an overall summary is meaningful, and if it is,
we will use a random-eFects analysis to produce it.

We will carry out the following subgroup analyses.

1. Early versus late trimester at screening (defined by author).

2. Low risk versus high risk of preterm birth, for example multiple
pregnancy or previous history of preterm birth.

We plan to restrict subgroup analyses to the primary outcome.

We will assess subgroup diFerences by interaction tests available
within RevMan (RevMan 2014). We will report the results of
subgroup analyses quoting the Chi2 statistic and P value, and the
interaction test I2 value.

Sensitivity analysis

We planned to carry out sensitivity analyses to explore the eFect of
trial quality assessed by concealment of allocation, high attrition
rates, or both, with poor quality studies being excluded from the
analyses in order to assess whether this makes any diFerence to the
overall result.

R E S U L T S

Description of studies

Also see Characteristics of included studies table.

Results of the search

A new search identified three reports assessed for possible
inclusion in the review. Two reports related to the same trial;
this trial was excluded (Sungkar 2012). The third report was an
additional report for the included trial Kiss 2004, with additional
outcome data and economic analysis.

Included studies

One included article (Kiss 2004) reported a randomised controlled
trial designed to evaluate a vaginal infection screening strategy
for the prevention of preterm delivery in a general population
of pregnant women. A total of 4155 pregnant women presenting
for a routine prenatal visit without subjective complaints were
randomised to either the intervention group (n = 2058) or the
control group (n = 2097). All women were screened by Gram
stain for asymptomatic vaginal infection. For the intervention
group, women found to have vaginal infection received standard
treatment. For the control group, vaginal smear test results were
not revealed so the standard antenatal care program could not be
influenced.

Additionally, cost eFectiveness of a screen-and-treat program for
asymptomatic vaginal infections in pregnancy (the direct medical
costs of preterm delivery of infants with a birthweight below 1900 g
and the costs of the screen-and-treat program) was reported.

Excluded studies

Three trials (Gjerdingen 2000; McGregor 1995; Sungkar 2012) were
excluded because the participants did not meet the inclusion
criteria or the study was not a randomised controlled trial. For
further details, please see the Characteristics of excluded studies
table.

Risk of bias in included studies

For Kiss 2004, sequence generation was by computer which was
judged to be at low risk of bias. See 'Risk of bias' table in
Characteristics of included studies and Figure 1.
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Figure 1.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

There were no details about the random assignment process,
therefore the risk of selection bias was unclear.

Blinding

Blinding of the intervention was not possible. In the intervention
group, women and their obstetricians were aware of the results
of the screening tests, as women were treated for any detected
infections. Thus, the risk of detection bias was present; the
obstetricians may have provided a diFerent level of care to women
in the intervention group in whom an infection had been identified.
Blinding of outcome assessors was not described, however this is
unlikely to aFect the outcome of birthweight.

Incomplete outcome data

Of the 4429 pregnant women who were randomised, 274 were
excluded (140 lost to follow up; 68 did not fulfill all the inclusion
criteria; 66 had multiple pregnancies). The overall attrition was less
than 10%, however, it was not specified how many patients were
lost to follow-up in each arm.

Selective reporting

We did not have the protocol for the included study, therefore we
assessed the risk of bias for selective reporting as unclear. We have
requested that the authors provide us with additional data but have
received no reply.

Other potential sources of bias

None identified.

E:ects of interventions

See: Summary of findings for the main comparison Lower
genital tract infection screening versus no screening for preventing
preterm delivery

Lower genital tract infection screening versus no screening

Primary outcomes

We identified a single randomised controlled trial (Kiss 2004)
comparing antenatal lower genital tract infection screening and
treatment programs for preventing preterm delivery with no
screening program. A total of 4429 women were randomised with
274 women excluded from the analysis. In the intervention group
(2058 women), the results of infection screening and treatment
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for bacterial vaginosis, Trichomonas vaginalis and candidiasis were
reported; in the control group (2097 women), the results of
the screening tests for the women allocated to receive routine
antenatal care were not reported. There was a statistically
significant diFerence in number of preterm births before 37 weeks
between the two groups (risk ratio (RR) 0.55, 95% confidence
interval (CI) 0.41 to 0.75, Analysis 1.1).

Secondary outcomes

Numbers of preterm low birthweight infants (weight equal to
or below 2500 g) and preterm very low birthweight infants
(weight equal to or below 1500 g) were significantly lower in the
intervention group than in the control group (RR 0.48, 95% CI 0.34
to 0.66 and RR 0.34, 95% CI 0.15 to 0.75, respectively) (Kiss 2004).
None of the women reported adverse eFects during the treatment
period. Neonatal morbidity and mortality were not reported.

For a subset of preterm infants with a birthweight less than 1900 g in
the Kiss 2004 trial, hospital costs for mother and baby and the costs
of the screening program were assessed to be EUR 60,692 (with
screening and treatment contributing only 7% of costs). Overall
cost savings per prevented preterm birth for this subset therefore
amounted to EUR 60,692. In this trial, the screening program halved
the number of preterm infants with a birthweight < 1900 g. This
threshold was chosen as these babies were all transferred to the
neonatal intensive care unit.

D I S C U S S I O N

Summary of main results

In a single trial, an antenatal lower genital tract infection screening
and treatment program was shown to significantly reduce preterm
birth, low birthweight preterm births (below 2500 g) and very low
birthweight preterm births (below 1500 g). This intervention led to
savings in direct costs associated with prematurity. The quality of
the evidence was rated as moderate.

Overall completeness and applicability of evidence

The included trial was conducted in a developed country (Austria)
where characteristics of the population, such as incidence and
pattern of lower genital tract infections and socioeconomic status,
might diFer compared to other countries. Therefore, the results
of this review might not be globally generalisable. There was also
economic evaluation of this intervention.

Quality of the evidence

Using the Cochrane Grades of Recommendation, Assessment,
Development, and Evaluation (GRADE) approach, the evidence for
preterm birth outcomes was graded as moderate.The strength of
this review was that the included trial was a large multi-centre
prospective, randomised controlled trial. There was a clear sample-
size calculation and an adequate number of participants were
available for the analysis. However, around 3.2% of all randomised
women (140/4429) were lost to follow up, and the study authors
did not report whether the loss rate was balance between the
two groups. Further, there was no blinding of group assignment
or of screening results in the intervention group. The diFerences
between the care received in the treatment and control arms may
have introduced bias, depending upon the outcome measure in
question.

The cost-benefit analysis showed a substantial savings of more
than EUR 60,000 per preterm birth averted for a subset of low
birthweight babies routinely admitted to the neonatal intensive
care unit. Costs for the 75% of preterm babies with birthweights >
1900 g in this trial were not reported but are assumed to be lower
due to lower rates of hospitalisation.

Potential biases in the review process

We followed the methods set out in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011). A
comprehensive search was performed, all studies were examined,
and the data were independently extracted by at least two review
authors. We restricted the included studies to RCTs as they provide
the strongest level of evidence. Therefore, we have attempted to
reduce bias in the review process.

Agreements and disagreements with other studies or
reviews

The results agree with another Cochrane systematic review
(Brocklehurst 2013), which reported that antibiotic treatment of
bacterial vaginosis in pregnant women with abnormal vaginal
flora may reduce preterm birth at less than 37 weeks' gestation.
Our results diFered from Gülmezoglu 2011, which reported
that metronidazole for the treatment of asymptomatic pregnant
women with trichomoniasis led to an increase in preterm birth at
less than 37 weeks' gestation compared with no treatment.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Integrating a simple infection screening and treatment program
into routine antenatal care may reduce preterm births in a general
population of pregnant women. However, based on the evidence
reviewed, we are not able to determine the eFects of recurrent or
persistent infection on preterm birth. Healthcare providers should
discuss the potential benefits and harms of infection screening
and tailor care to meet the specific needs of each care setting and
healthcare system, or both.

Implications for research

Further randomised controlled trials are needed to determine the
eFects of antenatal infection screening and treatment programs
in diFerent contexts, for example, diFerent gestational ages,
diFerent types of infection screening, and in diFerent populations,
especially in developing countries with high rates of preterm birth.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised trial with computer-generated randomisation sequence. All pregnant women presenting
for antenatal care were screened, with smear samples sent to the central laboratory where they were
randomly assigned to the intervention or control group. Women in the intervention arm with a positive
screening result received treatment. Women in the control group were blinded to screening results and
received routine antenatal care. Description of withdrawals: yes. Intention-to-treat analysis: not used.

Participants 4429 pregnant women (mean age 28.9, SD 5.6) presenting for routine prenatal visits between 15 and 19
weeks' gestation (mean 17, SD 1.6). Intervention group: n = 2058 ; control group: n = 2097. Inclusion cri-
teria: gestational age 15-19 weeks without subjective complaints (e.g. contractions and vaginal bleed-
ing). Exclusion criteria: clinical symptoms of vaginal infection, multiple pregnancies. Location: Vienna,
Austria.

Interventions Intervention group: vaginal smears (Gram stain and evaluated by the scoring criteria proposed by Nu-
gent 1991) screening for bacterial vaginosis, Trichomonas vaginalis and Candida species and received
standard antibiotic treatment if positive screening test, i.e. 2% for 6 days local clindamycin for bacteri-
al vaginosis, 300 mg twice daily for seven days oral clindamycin for recurrent bacterial vaginosis, 0.1 g
for 6 days local clotrimazole for candidiasis, and 500 mg for 7 days local metronidazole for trichomoni-
asis (including treatment of the partner). Control group: were smeared, but the results of testing were
not made available to the women's care providers and did not have any effect on the standard clinical
antenatal care program routine antenatal examination.

Kiss 2004 
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Outcomes Primary outcome: spontaneous preterm delivery at less than 37 weeks' gestation.

Secondary outcomes:

1. low birthweight: preterm birth with birthweight below 2500 g;

2. very low birthweight: preterm birth with birthweight below 1500 g;

3. rates of miscarriage between 16-22 and 20-24 weeks;

4. intrauterine death;

5. prevalence of various forms of vaginal infections;

6. duration of sick leave and hospitalisation.

Notes 4429 randomised, 274 excluded from analysis, 140 lost to follow up, 68 did not fulfill all inclusion crite-
ria, 66 multiple pregnancies.
We have contacted the author and are waiting for a reply for our request for additional data (secondary
outcomes e.g. neonatal necrotizing enterocolitis, neonatal sepsis, neonatal death, duration of neona-
tal admission to NICU/hospital). We will incorporate these additional data in an update to the review,
should they be forthcoming.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A pre-established computer generated randomisation list was used to allocate
patients to the treatment groups.

Allocation concealment
(selection bias)

Unclear risk No information on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk All obstetricians and women in the intervention group received their smear re-
sults and different treatment regimens.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not described, but assessors would not have influenced the objective outcome
of birthweight.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 4429 pregnant women: 2058 in the treatment group, 2097 in the control group.
There were 274 patients excluded from the study with group allocation not
stated (140 lost to follow up, 68 did not fulfill all inclusion criteria, 66 multiple
pregnancies).

Intention to treat analysis was not described.

Selective reporting (re-
porting bias)

Unclear risk No information available because protocol is not accessible; we have contact-
ed authors for additional outcome data.

Other bias Low risk The study seems to be free of other types of bias.

Kiss 2004  (Continued)

NICU: neonatal intensive care unit
SD: standard deviation
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Study Reason for exclusion

Gjerdingen 2000 Participants did not meet inclusion criteria. 
Study compared standard prenatal care including routine inquiry about vaginal symptoms versus
standard care supplemented by vaginal pH testing. Both arms had pregnant women who were di-
agnosed with lower genital tract infection and all participants received vaginal pH screening. 
Participants: 121 pregnant women with or without vaginal infection symptoms.
Intervention: vaginal pH testing.
Outcomes: bacterial vaginosis detection rate, preterm deliveries.

Gupta 2013 Participants did not meet inclusion criteria.

Study compared screening for and treatment of abnormal vaginal flora versus no treatment.
Participants: 242 pregnant women with abnormal vaginal flora.
Intervention: screening by vaginal swab for Gram stained and examined for budding yeast cells,
pseudohyphae and bacteria of various morphotypes, and scored using the Nugent criteria.
Outcomes: preterm birth.

McGregor 1995 Methods not clearly described, but seems likely that this was not a randomised controlled trial. De-
scribed as a prospective observational trial.
Participants: 1260 women.
Intervention: lower genital tract micro-organism screening (vaginal fluid enzyme; nonspecific pro-
tease, sialidase, phospholipase C, phospholipase A2).
Outcomes: preterm birth, early pregnancy loss.

Sungkar 2012 Participants did not meet inclusion criteria.

Study compared self-examination of vaginal acidity, and microbiologic testing for BV (Gram stain-
ing) versus usual prenatal care standard care.
Participants: 176 singleton pregnant women with or without vaginal infection symptoms.
Intervention: education about preterm birth and its risk factors, self-examination of vaginal acidi-
ty, and microbiologic testing for BV (Gram staining).
Outcomes: preterm birth.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Lower genital tract infection screening versus no screening

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Preterm birth less than 37 weeks 1 4155 Risk Ratio (M-H, Fixed, 95% CI) 0.55 [0.41, 0.75]

2 Preterm very low birthweight (be-
low or equal 1500 g)

1 4155 Risk Ratio (M-H, Fixed, 95% CI) 0.34 [0.15, 0.75]

3 Preterm low birthweight (below or
equal 2500 g)

1 4155 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.34, 0.66]

4 Neonatal morbidity 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Duration of admission to neonatal
intensive care unit/hospital

0 0 Mean Difference (IV, Fixed, 95%
CI)

0.0 [0.0, 0.0]

6 Neonatal death 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7 Side-effects of treatment (includ-
ing drug resistance)

0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Persistent infection 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Recurrent infection 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

10 Women's satisfaction 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 1.1.   Comparison 1 Lower genital tract infection screening
versus no screening, Outcome 1 Preterm birth less than 37 weeks.

Study or subgroup Infection
screening

No screening Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kiss 2004 61/2058 112/2097 100% 0.55[0.41,0.75]

   

Total (95% CI) 2058 2097 100% 0.55[0.41,0.75]

Total events: 61 (Infection screening), 112 (No screening)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.77(P=0)  

Favours screening 100.1 50.2 20.5 1 Favours no screening

 
 

Analysis 1.2.   Comparison 1 Lower genital tract infection screening versus no
screening, Outcome 2 Preterm very low birthweight (below or equal 1500 g).

Study or subgroup Infection
screening

No screening Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kiss 2004 8/2058 24/2097 100% 0.34[0.15,0.75]

   

Total (95% CI) 2058 2097 100% 0.34[0.15,0.75]

Total events: 8 (Infection screening), 24 (No screening)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.65(P=0.01)  

Favours screening 100.1 50.2 20.5 1 Favours no screening

 
 

Analysis 1.3.   Comparison 1 Lower genital tract infection screening versus
no screening, Outcome 3 Preterm low birthweight (below or equal 2500 g).

Study or subgroup infection
screening

No screening Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kiss 2004 50/2058 107/2097 100% 0.48[0.34,0.66]

   

Favours screening 100.1 50.2 20.5 1 Favours no screening
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Study or subgroup infection
screening

No screening Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total (95% CI) 2058 2097 100% 0.48[0.34,0.66]

Total events: 50 (infection screening), 107 (No screening)  

Heterogeneity: Not applicable  

Test for overall effect: Z=4.4(P<0.0001)  

Favours screening 100.1 50.2 20.5 1 Favours no screening

 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor Pregnancy explode all trees in MeSH products
#2 MeSH descriptor Pregnancy Complications explode all trees in MeSH products
#3 pregnan* in All Fields in all products
#4 (preterm or premature) near (labour or labor) in All Fields in all products
#5 MeSH descriptor Infection explode all trees in MeSH products
#6 MeSH descriptor Mass Screening explode all trees in MeSH products
#7 screen* in All Fields in all products
#8 infect* in All Fields in all products
#9 (#1 OR #2 OR #3 OR #4)
#10 (#5 OR #8)
#11 (#6 OR #7)
#12 (#9 AND #10 AND #11)

F E E D B A C K

Nallendran, 16 February 2009

Summary

The Cochrane Review on antibiotic treatment of bacterial vaginosis in pregnancy1 suggests that there is no improvement in preterm birth
rate with treatment, whereas your results suggest an improvement. Could you explain these apparently diFerent conclusions?

References

1McDonald HM, Brocklehurst P, Gordon A. Antibiotics for treating bacterial vaginosis in pregnancy. Cochrane Database of Systematic
Reviews 2007, Issue 1. Art. No.: CD000262. DOI: 10.1002/14651858.CD000262.pub3.

(Summary of feedback received from Vijaianitha Nallendran)

Reply

McDonald’s review of antibiotic treatment for bacterial vaginosis compares "antibiotic treatment with placebo or no treatment". This is
diFerent to our review which compares "any lower genital tract infection screening and treatment programs with no screening". In the
McDonald review, the subgroup analysis for the small number of women who received treatment before 20 weeks' gestation shows a
promising reduction in the risk of preterm birth less than 37 weeks (odds ratio 0.72, 95% confidence interval (CI) 0.55 to 0.95; five trials,
4155 women). Although this is not strong evidence, it is consistent with the reduction in preterm birth before 37 weeks in our review (risk
ratio 0.55, 95% CI 0.41 to 0.75; one trial, 4155 women).

Contributors

Ussanee S Sangkomkamhang on behalf of the review team.
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Date Event Description

31 July 2014 New citation required but conclusions
have not changed

Review updated. No new trials included.

31 July 2014 New search has been performed Search updated and three new reports assessed for inclusion.
Two reports related to the same trial; this trial was excluded. The
third report was an additional report for an included trial.

Methods updated and 'Summary of findings' table added.

 

H I S T O R Y

Protocol first published: Issue 4, 2006
Review first published: Issue 2, 2008

 

Date Event Description

6 August 2009 Feedback has been incorporated Authors replied to feedback from Vijaianitha Nallendran.

28 July 2009 New search has been performed Search updated. No new reports identified.

26 March 2009 Feedback has been incorporated Feedback from Vijaianitha Nallendran added.

10 November 2008 Amended Contact details updated.

15 February 2008 Amended Converted to new review format.
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the first draM of the original review; PL, ML, and WP reviewed and gave comments on the draMs of the review. US and ML wrote the draM
of the 2014 updated review, WP gave comments on the draMs of the review, PL commented on and supervised the development of the
updated review.
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I N D E X   T E R M S

Medical Subject Headings (MeSH)

Candidiasis, Vulvovaginal  [*diagnosis]  [*therapy];  Premature Birth  [etiology]  [*prevention & control];  Trichomonas Vaginitis
 [*diagnosis]  [*therapy];  Vaginosis, Bacterial  [*diagnosis]  [*therapy]

MeSH check words

Female; Humans; Pregnancy
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