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A B S T R A C T

Background

The optimal timing of birth for women with an otherwise uncomplicated twin pregnancy at term is uncertain, with clinical support for both
elective delivery at 37 weeks, as well as expectant management (awaiting the spontaneous onset of labour).

Objectives

To assess a policy of elective delivery from 37 weeks' gestation compared with an expectant approach for women with an otherwise
uncomplicated twin pregnancy.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (12 December 2013).

Selection criteria

Randomised controlled trials with reported data that compared outcomes in mothers and babies who underwent elective delivery from
37 weeks' gestation in a twin pregnancy with outcomes in controls who were managed expectantly.

Data collection and analysis

At least two review authors independently assessed trial eligibility, trial quality and extracted data from the included trials.

Main results

Two randomised controlled trials comparing elective birth at 37 weeks for women with an uncomplicated twin pregnancy, with expectant
management were included, involving 271 women and 542 infants. One trial was at an overall low risk of bias, and one trial was at unclear
risk of selection bias, performance bias and detection bias.

There were no statistically significant diKerences identified between a policy of elective birth at 37 weeks' gestation and expectant
management with regards to birth by caesarean section (two studies; 271 participants; risk ratio (RR) 1.05; 95% confidence interval (CI)
0.83 to 1.32); perinatal death or serious perinatal morbidity (two studies; 542 infants; RR 0.34; 95% CI 0.01 to 8.35); or maternal death or
serious maternal morbidity (one study; 235 women; RR 0.29; 95% CI 0.06 to 1.38).
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There were no statistically significant diKerences identified for the pre-specified secondary maternal and infant review outcomes reported
by these two trials between the two treatment policies (including for: haemorrhage requiring blood transfusion; instrumental vaginal birth;
meconium-stained liquor; Apgar score less than seven at five minutes; admission to neonatal intensive care; birthweight less than 2500
g; neonatal encephalopathy; and respiratory distress syndrome). While not a pre-specified review outcome, elective birth at 37 weeks,
compared with expectant management, was shown to significantly reduce the risk of infants being born with a birthweight less than the
third centile (one study; 470 infants; RR 0.30; 95% CI 0.13 to 0.68).

Authors' conclusions

Early birth at 37 weeks' gestation compared with ongoing expectant management for women with an uncomplicated twin pregnancy does
not appear to be associated with an increased risk of harms, findings which are consistent with the United Kingdom's National Institute for
Health and Care Excellence (NICE) recommendations which advocate birth for women with a dichorionic twin pregnancy at 37 + 0 weeks'
gestation. It is unlikely that suKicient clinical equipoise exists to allow for the randomisation of women to a later gestational age at birth.

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

Elective birth of women with an uncomplicated twin pregnancy from 37 weeks' gestation

The optimal timing of birth for women with a twin pregnancy is uncertain, with clinical support for both elective delivery at 37 weeks'
gestation (either by induction of labour or caesarean birth), and for waiting for labour to start spontaneously (expectant management).

Two randomised controlled trials were included in this review involving a total of 271 women with twin pregnancies at 37 weeks' gestation.
One of the two trials (involving 235 women) was of high quality, and the quality of the second trial (involving 36 women) was unclear.
There were no diKerences shown between the group of women who had an elective birth at 37 weeks' gestation and the group of women
who waited for labour to start spontaneously for the outcomes: birth by caesarean section, perinatal (fetal or neonatal) death or serious
perinatal morbidity, or maternal death or serious maternal morbidity. No other diKerences between the two groups of women were shown
for other pregnancy and birth complications or for complications for the infant.

Elective birth at 37 weeks' gestation compared with ongoing expectant management for women with uncomplicated twin pregnancies
does not appear be associated with an increased risk of harms.
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B A C K G R O U N D

There are a number of clinical situations where elective induction
of labour has been advocated with the aim of reducing adverse
outcomes for both mother and baby. These situations have
included induction to reduce the risks associated with the
development of macrosomia (large-for-gestational-age infant) in
women requiring insulin therapy for diabetes (Boulvain 2001);
induction of labour where a clinical suspicion of macrosomia exists
(Irion 1998); and induction of labour in women with an otherwise
low-risk singleton pregnancy aOer 41 weeks (Gülmezoglu 2012).
On the basis of these systematic reviews, induction of labour aOer
41 weeks is the only intervention associated with a reduction in
perinatal mortality.

Description of the condition

Although women with a twin pregnancy are more likely to give
birth preterm, just under half will give birth aOer 37 weeks'
gestation (Law 2009). The optimal timing of birth for women with
an otherwise uncomplicated twin pregnancy at term is uncertain,
with clinical support for both elective delivery at 37 weeks, as
well as expectant management (awaiting the spontaneous onset of
labour).

Luke and colleagues (Luke 1993) retrospectively reviewed 163
women with a twin pregnancy, and developed several models of
the 'ideal twin pregnancy'. Using multivariate logistic regression,
the best model of intrauterine growth and lowest perinatal
morbidity was at an earlier gestation for twins than for singletons.
Using length of stay and growth restriction criteria, 70% of women
with an 'ideal' twin pregnancy gave birth between 35 and 38 weeks'
gestation. Cincotta and colleagues retrospectively reviewed data
from Queensland (Australia), over a 10-year period in 6328 women
with a twin pregnancy, to establish the gestational age-specific
stillbirth risk for both twins and singleton gestations (Cincotta
2001). On the basis of this information, the authors concluded that
the gestation-specific rise in stillbirth rate seen in singletons at 40
weeks and beyond occurs in twins from 36 weeks' gestation and
onwards. Minakami and Sato have suggested that the estimated
date of confinement in women with a multiple pregnancy is
between 37 and 38 weeks' gestation (Minakami 1996). This is based
on retrospective information obtained from almost 89,000 infants
born to women with a multiple pregnancy in Japan between 1989
and 1993. This study found a mean gestation at birth for twins
of 37 weeks, with the risk of stillbirth and early neonatal death
increasing aOer 38 weeks' gestation. The lowest risk of perinatal
death in multiple pregnancies at 38 weeks' gestation corresponded
to that observed in singleton pregnancies at 43 weeks' gestation.
Cheung and colleagues obtained similar data from the Swedish
Medical Birth Registry, for women with a twin pregnancy giving
birth between 1982 and 1995 (Cheung 2000). The models used
identified a higher mortality rate among twins born aOer 37 weeks
when compared with singleton infants at a similar gestational
age. Hartley and colleagues retrospectively analysed the birth and
death certificates, and hospital discharge data for 8150 twin pairs
born in Washington State between 1987 and 1997 (Hartley 2001).
The lowest perinatal mortality rate for twin gestations was found
with birth at 37 weeks' gestation.

In retrospective data from South Australia obtained between 1991
and 2000, the stillbirth rate for women with a twin pregnancy was
found to be higher than for singletons at each week of gestational

age (Dodd 2003). An increase in stillbirth rate was seen with
singleton pregnancies rising from 40 weeks' to 42 weeks' gestation.
A similar trend was noted with twin pregnancies, but was seen at
an earlier gestational age, rising from 36 to 38 weeks' gestation. The
contribution of unexplained stillbirths was greater for singletons
than for twins, but the proportion was greater in twin pregnancies
aOer 32 weeks' gestation when the eKects of preterm labour, fetal
abnormalities, infection and pathology specific to twin pregnancies
(e.g., twin-twin transfusion syndrome) were less.

The risk of stillbirth and early neonatal death in twin gestations
have been shown to correlate with that seen beyond 42 weeks
in singleton gestations (Bakr 2006; Cheung 2000; Dodd 2003;
Hartley 2001; Kato 2006; Luke 1993; Minakami 1996). Induction
of labour in women with singleton pregnancies beyond 41 weeks
has been shown to reduce perinatal mortality (Gülmezoglu 2012).
The questions to then be considered relate to defining the 'post-
dates' twin pregnancy, and assessing the role of elective delivery in
reducing perinatal mortality.

Description of the intervention

Elective birth at 37 weeks' gestation for women with a twin
pregnancy where there is no contraindication to continuing the
pregnancy with appropriate surveillance of fetal well being,
compared with ongoing expectant management with a plan for
birth at a later time.

How the intervention might work

The potential advantages of elective delivery in women with a
twin pregnancy from 37 weeks' gestation include a reduction in
perinatal mortality and morbidity. This has to be balanced against
any associated increase in the risk of caesarean section, as well
as the potential risks for the infants associated with early birth,
including respiratory distress syndrome, and need for admission
to the neonatal unit. Women's views on elective delivery versus
continued antenatal surveillance should be considered.

Why it is important to do this review

Just under 50% of women with a twin pregnancy will reach 37
weeks' gestation and beyond and the risk of perinatal mortality
(stillbirth and neonatal death) and neonatal morbidity associated
with twin pregnancies increases with advancing gestational age
(Bakr 2006; Cheung 2000; Dodd 2003; Hartley 2001; Kato 2006;
Luke 1993; Minakami 1996). Elective birth at 37 weeks' gestation
may be a safe and eKective way to reduce the perinatal mortality
and morbidity in twins. Women and their caregivers need
unbiased information best provided by meta-analysis of high-
quality randomised controlled trials about the risks and benefits of
elective timing of birth to enable informed healthcare choices to be
made.

O B J E C T I V E S

To assess a policy of elective delivery from 37 weeks' gestation
compared with an expectant approach for women with an
otherwise uncomplicated twin pregnancy. The primary outcomes
relate to caesarean section, maternal and neonatal morbidity, and
maternal and perinatal mortality.
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M E T H O D S

Criteria for considering studies for this review

Types of studies

All published, unpublished, and ongoing randomised controlled
trials and quasi-randomised controlled trials with reported data
that compared outcomes in mothers and babies who underwent
elective delivery from 37 weeks' gestation in a twin pregnancy with
outcomes in controls who were managed expectantly. We planned
to include cluster-randomised trials and exclude cross-over trials.

Types of participants

Women with an otherwise uncomplicated twin pregnancy who
reach 37 weeks' gestation.

Types of interventions

Elective birth by induction of labour or caesarean section at 37
weeks' gestation compared with expectant management.

Types of outcome measures

Primary outcomes

1. Caesarean section (all cases and for fetal distress)

2. Perinatal death or serious perinatal morbidity (e.g., growth
restriction; seizures; birth asphyxia defined by trialists; neonatal
encephalopathy; disability in childhood)

3. Maternal death or serious maternal morbidity (e.g., uterine
rupture; admission to intensive care unit; septicaemia;
postpartum haemorrhage and need for blood transfusion)

Uterine rupture included all clinically significant ruptures of
unscarred or scarred uteri. Trivial scar dehiscence noted
incidentally at the time of surgery was excluded.

Perinatal and maternal morbidity are composite outcomes. This is
not an ideal solution because some components are clearly less
severe than others. It is possible for one intervention to cause more
deaths but fewer babies with severe morbidity. However, in the
context of elective delivery at term this is unlikely. All these events
will be rare, and a modest change in their incidence will be easier
to detect if composite outcomes are presented. In assessment of a
composite outcome, each mother and baby will be considered only
once even though there may be more than one adverse outcome.
The incidence of individual outcomes was explored as secondary
outcomes.

Secondary outcomes

Secondary outcomes related to pregnancy outcomes,
complications, satisfaction and costs.

Pregnancy and birth outcomes

1. Admission to intensive care unit

2. Infection requiring intravenous antibiotics

3. Haemorrhage requiring blood transfusion

4. Uterine rupture

5. Instrumental vaginal birth

6. Meconium-stained liquor

7. Randomisation to delivery interval

Complications for infant and child (one or both)

1. Apgar score less than seven at five minutes

2. Need for neonatal intensive care unit admission

3. Birthweight less than 2500 g

4. Infant weight less than the third centile (small-for-gestational
age (SGA))*

5. Neonatal encephalopathy

6. Respiratory distress syndrome

7. Parameters of birth asphyxia (neonatal irritability, neonatal
seizures, neonatal hypotonia, abnormal level of consciousness,
neonatal apnoea, tube feeding greater than 48 hours)

8. Neonatal jaundice requiring phototherapy

9. Disability at childhood follow-up

Measures of satisfaction included

1. Woman not satisfied

2. Caregiver not satisfied

3. Woman and caregiver preferences for care

Costs included

1. Costs associated with expectant management versus elective
delivery

2. Length of maternal hospitalisation

3. Length of neonatal hospitalisation

Outcomes were included in the analysis if data were available
according to original allocation and reasonable measures were
taken to minimise observer bias. Only outcomes with available
data appear in the analysis tables. In order to minimise the risk of
bias, the conclusions are based solely on the pre-specified review
outcomes.

*This outcome was not pre-specified in the original protocol for the
review.

Search methods for identification of studies

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s Trials
Register by contacting the Trials Search Co-ordinator (12 December
2013).

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
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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. 

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 Dodd 2003a.

For this update we used the following methods when assessing the
reports identified by the updated search.

Selection of studies

At least two of the four review authors (JM Dodd, AR Deussen, RM
Grivell and CA Crowther) independently assessed for inclusion all
the potential studies we identified as a result of the search strategy.
Disagreement was resolved through discussion.

We created a Study flow diagram to map out the number of records
identified, included and excluded (Figure 1).

 

Figure 1.   Study flow diagram.

 
Data extraction and management

We designed a form to extract data. For eligible studies, at least
two review authors extracted data using the agreed form. Data
from the study by Dodd et al (Dodd 2012a) were extracted by
two review authors (AR Deussen and RM Grivell) who were not
authors on this trial. We resolved discrepancies through discussion,
or if required, we consulted a third assessor. We entered data into
Review Manager soOware (RevMan 2012) and checked for accuracy.

Assessment of risk of bias in included studies

Two of the four review authors (JM Dodd, AR Deussen, RM
Grivell and CA Crowther) independently assessed risk of bias for
each study using criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We resolved
disagreement by discussion or by involving the third review author.
The study by Dodd et al (Dodd 2012a) was assessed by two review
authors (AR Deussen and RM Grivell) who were not authors on this
trial.
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Two of the four review authors 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 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 suKicient 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);

• 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 aOer assignment.

We assessed the methods as:

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

• 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 would be unlikely to aKect results. We assessed
blinding separately for diKerent 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.

(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 diKerent
outcomes or classes of outcomes.

We assessed 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 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 suKicient information was reported, or supplied
by the trial authors, we will re-include missing data in the analyses
which we undertake.

We assessed 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 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:

• 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.

We assessed 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 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 assessed the likely
magnitude and direction of the bias and whether we consider it was
likely to impact on the findings. We explored the impact of the level
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of bias through undertaking sensitivity analyses - see Sensitivity
analysis.

Measures of treatment e@ect

Dichotomous data

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

Continuous data

For continuous data, we planned to present the mean diKerence if
outcomes were measured in the same way between trials, and the
standardised mean diKerence to combine trials that measured the
same outcome, but used diKerent methods.

Unit of analysis issues

Cluster-randomised trials

We have included individually-randomised trials and plan to
include cluster-randomised controlled trials if subsequently
identified in future updates of this review. We will adjust their
sample sizes using the methods described in the Handbook using
an estimate of the intra cluster correlation co-eKicient (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
eKect 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 eKect of intervention and
the choice of randomisation unit is considered to be unlikely.

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

Cross-over trials

Cross-over trials will not be included in this review.

Other unit of analysis issues

Dealing with missing data

For included studies, we noted levels of attrition. We planned
to explore the impact of including studies with high levels of
missing data in the overall assessment of treatment eKect by using
sensitivity analysis.

For all outcomes, we carried out analyses, as far as possible,
on an intention-to-treat basis, i.e. we attempted to include all
participants randomised to each group in the analyses, and all
participants were analysed 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 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 an I2 was greater than 30% and either the Tau2 was

greater than zero, or there was a low P value (less than 0.10) in the
Chi2 test for heterogeneity.

Assessment of reporting biases

In future updates of this review 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
soOware (RevMan 2012). We used fixed-eKect meta-analysis for
combining data where it was reasonable to assume that studies
were estimating the same underlying treatment eKect: i.e. where
trials were examining the same intervention, and the trials’
populations and methods were judged suKiciently similar. If
there was clinical heterogeneity suKicient to expect that the
underlying treatment eKects diKer between trials, or if substantial
statistical heterogeneity was detected, we used random-eKects
meta-analysis to produce an overall summary, if an average
treatment eKect across trials was considered clinically meaningful.
The random-eKects summary was treated as the average of the
range of possible treatment eKects and we discussed the clinical
implications of treatment eKects diKering between trials. If the
average treatment eKect was not clinically meaningful, we did not
combine trials.

Where we have used random-eKects analyses, the results are
presented as the average treatment eKect with 95% confidence
intervals, and the estimates of Tau2 and I2.

The denominator for maternal outcomes was the number of
women randomised. The denominator for neonatal outcomes was
the number of babies.

Clustering for twins was adjusted for in the included studies.

Subgroup analysis and investigation of heterogeneity

If we had identified substantial heterogeneity, we planned to
investigate it using subgroup analyses and sensitivity analyses. We
planned to consider whether an overall summary was meaningful,
and if it was, used random-eKects analysis to produce it.

We planned to carry out the following subgroup analyses.

• Birth by elective caesarean section versus elective induction of
labour

• Chorionicity of the twin pregnancy (monochorionic versus
dichorionic)

• Parity (primiparous women versus multiparous women)  

We planned to use only primary outcomes in subgroup analyses.

We planned to assess subgroup diKerences by interaction tests
available within RevMan (RevMan 2012). We planned to report the
results of subgroup analyses quoting the Chi2 statistic and P value,
and the interaction test I2 value.

Due to the paucity of data, however, we were unable to perform
subgroup analyses in this update of the review.
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Sensitivity analysis

We planned to carry out sensitivity analyses to explore the eKects
of trial quality assessed by allocation concealment and random
sequence generation (considering selection bias), by omitting
studies rated as 'high risk of bias' or 'unclear risk of bias' for these
components. We planned to restrict this to the primary outcomes.
However due to the paucity of data, we were unable to conduct
sensitivity analyses in this review update.

R E S U L T S

Description of studies

Results of the search

For this review update the search identified one newly completed
study (Dodd 2012a), which was classified as 'ongoing' in the
previous version of this review.

Included studies

We have included two randomised controlled trials comparing
elective birth at 37 weeks for women with an uncomplicated twin

pregnancy, with expectant management (Dodd 2012a; Suzuki 2000)
in the review. A total of 271 women were recruited and randomised,
with 133 women allocated to elective birth at 37 weeks' gestation,
and 138 women allocated to ongoing expectant management. The
trial conducted by Suzuki and colleagues (Suzuki 2000) involved
36 women, and compared elective induction of labour at 37 weeks
with ongoing expectant management. The trial conducted by Dodd
and colleagues (Dodd 2012a) recruited 235 women, and compared
elective birth at 37 weeks' gestation, either by induction of labour
or planned caesarean birth, with ongoing expectant management.

Excluded studies

We have not excluded any studies from this review.

Risk of bias in included studies

Details of risk of bias for the included studies are presented in
the Characteristics of included studies, see Figure 2 and Figure 3.
Overall, the Dodd 2012a trial was judged to be at a low risk of bias,
and the Suzuki 2000 trial was judged to be at an unclear risk of bias.

 

Figure 2.   '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 3.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

The risk of selection bias was judged as unclear in the Suzuki 2000
trial, with no details provided on the methods used for sequence
generation and allocation concealment. The Dodd 2012a trial,
however was judged to be at a low risk of selection bias, using
a computer-generated randomisation sequence, and a central
telephone randomisation service.

Blinding

The risks of performance and detection bias, due to lack of blinding
of participants, caregivers and outcome assessors were judged to
be unclear in Suzuki 2000, with no information provided regarding
blinding. In Dodd 2012a, while it was not possible to blind women
and caregivers due to the nature of the intervention, outcome
assessors were blind to group allocation, and thus the trial was
judged at a low risk of detection bias.

Incomplete outcome data

The two trials were judged to be at a low risk of attrition bias,
with outcome data provided for all randomised participants (Dodd
2012a; Suzuki 2000).

Selective reporting

The two trials were judged to be at a low risk of reporting bias,
with each trial reporting on all pre-specified outcomes, according to
the manuscript methods (Suzuki 2000), or published trial protocol
(Dodd 2012a).

Other potential sources of bias

No other obvious risk of bias was identified in either of the included
trials (Dodd 2012a; Suzuki 2000).

E@ects of interventions

Elective birth at 37 weeks' gestation versus expectant
management

Two randomised trials comparing elective birth at 37 weeks for
women with an uncomplicated twin pregnancy were identified. A
total of 271 women were recruited to the two studies with 133
women randomised to elective birth at 37 weeks and 138 women
to the ongoing expectant management (Dodd 2012a; Suzuki 2000).

Primary outcomes

There were no statistically significant diKerences identified
between the two management groups with regards to birth by
caesarean section (two studies; 271 participants; risk ratio (RR)
1.05; 95% confidence interval (CI) 0.83 to 1.32) (Analysis 1.1), or
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caesarean performed for non-reassuring fetal heart rate tracing
(two studies; 271 participants; RR 0.79; 95% CI 0.29 to 2.15) (Analysis
1.2). There were no statistically significant diKerences identified
between birth at 37 weeks and ongoing expectant management for
the outcomes perinatal death or serious perinatal morbidity (two
studies; 542 infants; RR 0.34; 95% CI 0.01 to 8.35) (Analysis 1.3),
or maternal death or serious maternal morbidity (one study; 235
women; RR 0.29; 95% CI 0.06 to 1.38) (Analysis 1.4). There were no
maternal deaths.

Secondary outcomes

Pregnancy and birth complications

There were no statistically significant diKerences identified in risk
of haemorrhage requiring blood transfusion (two studies; 271
women; RR 0.48; 95% CI 0.11 to 2.08) (Analysis 1.5), instrumental
birth (one study; 470 women; RR 0.63; 95% CI 0.35 to 1.15) (Analysis
1.6), or meconium-stained liquor (two studies; 542 women; average
RR 0.52; 95% CI 0.04 to 7.35) (Analysis 1.7). For the outcome
meconium-stained liquor, substantial statistical heterogeneity was
observed (T2 = 2.64; I2 = 68%), and thus a random-eKects meta-
analysis was used.

Neither of the two included trials reported on the secondary review
outcomes: admission to the intensive care unit, infection requiring
intravenous antibiotics, uterine rupture, or randomisation to
delivery interval.

Complications for the infants

There were no statistically significant diKerences identified for the
secondary infant outcomes, Apgar score of less than seven at five
minutes (two studies; 542 infants; RR 0.15; 95% CI 0.01 to 2.82)
(Analysis 1.8), admission to the neonatal intensive care unit (one
study; 470 infants; RR 1.03; 95% CI 0.37 to 2.88) (Analysis 1.9),
birthweight less than 2500 g (two studies; 542 infants; RR 1.28;
95% CI 0.93 to 1.75) (Analysis 1.10), neonatal encephalopathy (one
study; 470 infants; RR 3.08; 95% CI 0.13 to 75.16) (Analysis 1.11)
and respiratory distress syndrome (one study; 470 infants; RR 2.05;
95% CI 0.19 to 22.47) (Analysis 1.12). Neither of the two included
trials reported on parameters of birth asphyxia, neonatal jaundice
requiring phototherapy, or disability at childhood follow-up.

Infants born at 37 weeks' gestation were significantly less likely to
have a birthweight less than the third centile for gestational age
and infant sex (one study; 470 infants; RR 0.30; 95% CI 0.13 to 0.68)
(Analysis 1.13). While this was reported in a single study (Dodd
2012a), it was not a pre-specified outcome for this review.

Other secondary outcomes

The included studies did not report outcomes for women's
satisfaction with care, caregiver satisfaction, timing of birth
preferences for women and caregivers and costs associated with
elective birth from 37 weeks' gestation compared with expectant
management.

D I S C U S S I O N

This systematic review identified and included two randomised
trials addressing the question of optimal timing of birth for
women with an otherwise uncomplicated twin pregnancy at term,
involving 271 women and 542 infants. For the primary outcomes
of the review, there were no statistically significant diKerences

identified in risk of caesarean birth, perinatal death or serious infant
morbidity, or maternal death or serious maternal morbidity. There
were no statistically significant diKerences identified for the pre-
specified secondary maternal and infant outcomes. Neither trial
reported on maternal quality of life, the economic implications of
elective timing of birth, or on longer-term childhood outcomes.
However, there appear to be no short-term harms associated with
earlier birth.

It was not possible to conduct subgroup analyses based on
chorionicity of the pregnancy. Since the inception and reporting
of both trials, there has been increasing clinical recognition of
the need to identify early in pregnancy whether a twin pregnancy
is monochorionic (the twins sharing a placental circulation) or
dichorionic (the twins have separate placental circulations). The
risk of both mortality and morbidity for monochorionic diamniotic
twin infants is greater than for dichorionic twins, at all gestational
ages (Hack 2008; Smith 2010).

The data available from the two included randomised trials are
relatively underpowered to detect diKerences in significant infant
morbidity. Furthermore, evaluation of diKerences in perinatal
mortality would require a trial with a sample size of over
20,000 women with an uncomplicated twin pregnancy at term
(Dodd 2012a; Dodd 2012b). However, given the current United
Kingdom's National Institute for Health and Care Excellence
(NICE) recommendations, which advocate birth for women with a
monochorionic twin pregnancy at 36 + 0 weeks’ gestation, and for
women with a dichorionic twin pregnancy at 37 + 0 weeks’ gestation
(NICE 2011), it is unlikely that suKicient equipoise exists in clinical
practice to allow randomisation of women to a later gestational age
at birth.

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

Implications for practice

Early birth at 37 weeks' gestation compared with ongoing expectant
management for women with an uncomplicated twin pregnancy
does not appear to be associated with an increased risk of
harms. Furthermore, there may be possible benefits in earlier birth
(including a reduction in infants being born small-for-gestational
age; although this outcome was not pre-specified in this review).
The findings of no increased risk of harms with birth at 37 weeks'
gestation is consistent with the NICE recommendations advocating
birth for women with a dichorionic twin pregnancy at 37 + 0 weeks'
gestation.

Implications for research

The available randomised data are relatively underpowered
to address diKerences in either serious markers of perinatal
morbidity, or perinatal death. However, in view of the current NICE
recommendations, it is unlikely that suKicient clinical equipoise
exists to allow randomisation of women to a later gestational age
at birth.

A C K N O W L E D G E M E N T S

As part of the pre-publication editorial process, this review has
been commented on by three peers (an editor and two referees
who are external to the editorial team) and the Group's Statistical
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods Randomised controlled trial.

Participants 235 women were randomised.

Inclusion criteria: women with a twin pregnancy at gestational age 36 + 6 weeks or more, with no con-
traindication to continuation of their pregnancy who present to participating centres were eligible for
participation.

Exclusion criteria: women with fetal death of 1 or both fetuses at the time of trial entry, in active labour,
with a non-reassuring fetal heart rate tracing, or with maternal or fetal compromise precluding contin-
ued antenatal surveillance were excluded from participation.

Interventions "Elective delivery group" (n = 116)

Women randomised to the "elective delivery group" underwent elective birth at 37 weeks' gestation
(either by induction of labour or caesarean section as assessed and determined by the woman and her
caregiver).

"Standard care group" (n = 119)

Women randomised to the "standard care group" had their care according to local hospital guidelines.
Where there was a plan for vaginal birth this involved induction of labour after 38 weeks' gestation, or
awaiting the spontaneous onset of labour. Where caesarean section was the preferred mode of birth,
this was booked after 38 weeks and as close to 39 weeks' gestation as was possible.

Outcomes The primary outcome was a composite of perinatal mortality and morbidity, including perinatal death
after trial entry, and serious neonatal morbidity (including birth trauma, Apgar score < 4 at 5 minutes,
neonatal encephalopathy, ventilation requirement greater than 24 hours).

Secondary outcomes included antenatal medical and obstetric complications, labour and birth compli-
cations, other adverse outcomes for the infant, and serious adverse outcomes for the woman.

Notes Nil.

Risk of bias

Dodd 2012a 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomisation schedule was computer-generated by a researcher not
involved in the study, using balanced variable blocks, and stratification for
collaborating centre and planned mode of birth (planned caesarean birth or
planned vaginal birth).

Allocation concealment
(selection bias)

Low risk Central telephone randomisation service.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not possible to blind this clinical intervention.

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

Low risk Outcome assessors were blinded to treatment allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcomes available for all participants.

Selective reporting (re-
porting bias)

Low risk Outcomes specified in published protocol have been reported.

Other bias Low risk Recruitment ceased before sample size reached.

Dodd 2012a  (Continued)

 
 

Methods Randomised controlled trial.

Participants 36 women were randomised.

Inclusion criteria: women with a twin pregnancy at 37 weeks' gestation, with the first twin in a cephalic
presentation.

Interventions Induction group (n = 17)

Induction of labour at 37 weeks' gestation with vaginal prostaglandin E2 gel followed by ARM and oxy-
tocin infusion as required.
Expectant management group (n = 19)

Women continued pregnancy surveillance until spontaneous onset of labour, provided no antenatal
complications developed and fetal well being confirmed (involved daily CTG and twice-weekly ultra-
sound examination).

Outcomes Gestational age at birth; incidence of PROM; uterine hyperactivity or meconium-stained amniotic flu-
id; caesarean delivery rates; indication for caesarean section; total blood loss; need for maternal blood
transfusion; infant birthweight; infant Apgar scores.

Notes No reported sample size calculation.

Risk of bias

Bias Authors' judgement Support for judgement

Suzuki 2000 
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Random sequence genera-
tion (selection bias)

Unclear risk Described as "eligible patients were then randomised to one of two manage-
ment groups".

Allocation concealment
(selection bias)

Unclear risk No information was given on allocation concealment.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk No information given on who remained blinded to treatment allocation.

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

Unclear risk No information given.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome data available on all randomised participants. No post-randomisa-
tion exclusions. No losses to follow-up reported.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in methods are reported. There is no published protocol.

Other bias Low risk None identified.

Suzuki 2000  (Continued)

ARM: artificial rupture of membranes
CTG: cardiotocography
PROM: premature rupture of membrane
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Elective birth at 37 weeks versus expectant management

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

Statistical method Effect size

1 Caesarean birth - all 2 271 Risk Ratio (M-H, Fixed, 95% CI) 1.05 [0.83, 1.32]

2 Caesarean birth - fetal distress 2 271 Risk Ratio (M-H, Fixed, 95% CI) 0.79 [0.29, 2.15]

3 Perinatal death or serious mor-
bidity

2 542 Risk Ratio (M-H, Fixed, 95% CI) 0.34 [0.01, 8.35]

4 Maternal death or serious mor-
bidity

1 235 Risk Ratio (M-H, Fixed, 95% CI) 0.29 [0.06, 1.38]

5 Haemorrhage requiring blood
transfusion

2 271 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.11, 2.08]

6 Instrumental vaginal birth 1 470 Risk Ratio (M-H, Fixed, 95% CI) 0.63 [0.35, 1.15]

7 Meconium-stained liquor 2 542 Risk Ratio (M-H, Random, 95%
CI)

0.52 [0.04, 7.35]

8 Apgar score less than seven at
five minutes

2 542 Risk Ratio (M-H, Fixed, 95% CI) 0.15 [0.01, 2.82]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

9 Need for neonatal intensive care
unit admission

1 470 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.37, 2.88]

10 Birthweight less than 2500 g 2 542 Risk Ratio (M-H, Fixed, 95% CI) 1.28 [0.93, 1.75]

11 Neonatal encephalopathy 1 470 Risk Ratio (M-H, Fixed, 95% CI) 3.08 [0.13, 75.16]

12 Respiratory distress syndrome 1 470 Risk Ratio (M-H, Fixed, 95% CI) 2.05 [0.19, 22.47]

13 Birthweight less than third cen-
tile (SGA)

1 470 Risk Ratio (M-H, Fixed, 95% CI) 0.30 [0.13, 0.68]

 
 

Analysis 1.1.   Comparison 1 Elective birth at 37 weeks versus
expectant management, Outcome 1 Caesarean birth - all.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 66/116 62/119 91.53% 1.09[0.86,1.38]

Suzuki 2000 3/17 6/19 8.47% 0.56[0.16,1.9]

   

Total (95% CI) 133 138 100% 1.05[0.83,1.32]

Total events: 69 (Elective birth 37 weeks), 68 (Expectant management)  

Heterogeneity: Tau2=0; Chi2=1.14, df=1(P=0.29); I2=12.23%  

Test for overall effect: Z=0.39(P=0.7)  

Favours elective birth 100.1 50.2 20.5 1 Favours expectant management

 
 

Analysis 1.2.   Comparison 1 Elective birth at 37 weeks versus
expectant management, Outcome 2 Caesarean birth - fetal distress.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 6/116 7/119 82.94% 0.88[0.3,2.54]

Suzuki 2000 0/17 1/19 17.06% 0.37[0.02,8.53]

   

Total (95% CI) 133 138 100% 0.79[0.29,2.15]

Total events: 6 (Elective birth 37 weeks), 8 (Expectant management)  

Heterogeneity: Tau2=0; Chi2=0.26, df=1(P=0.61); I2=0%  

Test for overall effect: Z=0.46(P=0.65)  

Favours elective birth 1000.01 100.1 1 Favours expectant management
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Analysis 1.3.   Comparison 1 Elective birth at 37 weeks versus expectant
management, Outcome 3 Perinatal death or serious morbidity.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 0/232 1/238 100% 0.34[0.01,8.35]

Suzuki 2000 0/34 0/38   Not estimable

   

Total (95% CI) 266 276 100% 0.34[0.01,8.35]

Total events: 0 (Elective birth 37 weeks), 1 (Expectant management)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

Favours elective birth 10000.001 100.1 1 Favours expectant management

 
 

Analysis 1.4.   Comparison 1 Elective birth at 37 weeks versus expectant
management, Outcome 4 Maternal death or serious morbidity.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 2/116 7/119 100% 0.29[0.06,1.38]

   

Total (95% CI) 116 119 100% 0.29[0.06,1.38]

Total events: 2 (Elective birth 37 weeks), 7 (Expectant management)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.55(P=0.12)  

Favours elective birth 10000.001 100.1 1 Favours expectant management

 
 

Analysis 1.5.   Comparison 1 Elective birth at 37 weeks versus expectant
management, Outcome 5 Haemorrhage requiring blood transfusion.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 2/116 4/119 73.54% 0.51[0.1,2.75]

Suzuki 2000 0/17 1/19 26.46% 0.37[0.02,8.53]

   

Total (95% CI) 133 138 100% 0.48[0.11,2.08]

Total events: 2 (Elective birth 37 weeks), 5 (Expectant management)  

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.86); I2=0%  

Test for overall effect: Z=0.99(P=0.32)  

Favours elective birth 1000.01 100.1 1 Favours expectant management
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Analysis 1.6.   Comparison 1 Elective birth at 37 weeks versus
expectant management, Outcome 6 Instrumental vaginal birth.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 16/232 26/238 100% 0.63[0.35,1.15]

   

Total (95% CI) 232 238 100% 0.63[0.35,1.15]

Total events: 16 (Elective birth 37 weeks), 26 (Expectant management)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.51(P=0.13)  

Favours elective birth 1000.01 100.1 1 Favours expectant management

 
 

Analysis 1.7.   Comparison 1 Elective birth at 37 weeks versus
expectant management, Outcome 7 Meconium-stained liquor.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 7/232 5/238 61.59% 1.44[0.46,4.46]

Suzuki 2000 0/34 5/38 38.41% 0.1[0.01,1.77]

   

Total (95% CI) 266 276 100% 0.52[0.04,7.35]

Total events: 7 (Elective birth 37 weeks), 10 (Expectant management)  

Heterogeneity: Tau2=2.64; Chi2=3.14, df=1(P=0.08); I2=68.18%  

Test for overall effect: Z=0.49(P=0.63)  

Favours elective birth 10000.001 100.1 1 Favours expectant management

 
 

Analysis 1.8.   Comparison 1 Elective birth at 37 weeks versus expectant
management, Outcome 8 Apgar score less than seven at five minutes.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 0/232 3/238 100% 0.15[0.01,2.82]

Suzuki 2000 0/34 0/38   Not estimable

   

Total (95% CI) 266 276 100% 0.15[0.01,2.82]

Total events: 0 (Elective birth 37 weeks), 3 (Expectant management)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.27(P=0.2)  

Favours elective birth 10000.001 100.1 1 Favours expectant management
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Analysis 1.9.   Comparison 1 Elective birth at 37 weeks versus expectant
management, Outcome 9 Need for neonatal intensive care unit admission.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 7/232 7/238 100% 1.03[0.37,2.88]

   

Total (95% CI) 232 238 100% 1.03[0.37,2.88]

Total events: 7 (Elective birth 37 weeks), 7 (Expectant management)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.05(P=0.96)  

Favours elective birth 1000.01 100.1 1 Favours expectant management

 
 

Analysis 1.10.   Comparison 1 Elective birth at 37 weeks versus
expectant management, Outcome 10 Birthweight less than 2500 g.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 55/232 41/238 76.73% 1.38[0.96,1.98]

Suzuki 2000 11/34 13/38 23.27% 0.95[0.49,1.82]

   

Total (95% CI) 266 276 100% 1.28[0.93,1.75]

Total events: 66 (Elective birth 37 weeks), 54 (Expectant management)  

Heterogeneity: Tau2=0; Chi2=0.97, df=1(P=0.33); I2=0%  

Test for overall effect: Z=1.51(P=0.13)  

Favours elective birth 50.2 20.5 1 Favours expectant management

 
 

Analysis 1.11.   Comparison 1 Elective birth at 37 weeks versus
expectant management, Outcome 11 Neonatal encephalopathy.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 1/232 0/238 100% 3.08[0.13,75.16]

   

Total (95% CI) 232 238 100% 3.08[0.13,75.16]

Total events: 1 (Elective birth 37 weeks), 0 (Expectant management)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours elective birth 10000.001 100.1 1 Favours expectant management
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Analysis 1.12.   Comparison 1 Elective birth at 37 weeks versus
expectant management, Outcome 12 Respiratory distress syndrome.

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 2/232 1/238 100% 2.05[0.19,22.47]

   

Total (95% CI) 232 238 100% 2.05[0.19,22.47]

Total events: 2 (Elective birth 37 weeks), 1 (Expectant management)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.59(P=0.56)  

Favours elective birth 1000.01 100.1 1 Favours expectant management

 
 

Analysis 1.13.   Comparison 1 Elective birth at 37 weeks versus expectant
management, Outcome 13 Birthweight less than third centile (SGA).

Study or subgroup Elective birth
37 weeks

Expectant
management

Risk Ratio Weight Risk Ratio

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

Dodd 2012a 7/232 24/238 100% 0.3[0.13,0.68]

   

Total (95% CI) 232 238 100% 0.3[0.13,0.68]

Total events: 7 (Elective birth 37 weeks), 24 (Expectant management)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.88(P=0)  

Favours elective birth 1000.01 100.1 1 Favours expectant management
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Date Event Description

12 December 2013 New citation required but conclusions
have not changed

Search updated. One new trial that was previously classified as
'ongoing' has now been included in the review (Dodd 2012a).
Methods updated.

12 December 2013 New search has been performed Review updated.

 

H I S T O R Y

Protocol first published: Issue 2, 2002
Review first published: Issue 1, 2003

 

Date Event Description

2 September 2008 Amended Converted to new review format.

22 October 2004 New search has been performed Search updated. No new trials identified.
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30 December 2003 New search has been performed Search rerun but no new trials identified. The 'Potential conflict
of interest' section has been updated. 
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