National Institute for Health and Care
Excellence

Draft for consultation

Inducing labour
[B] Methods for the induction of labour

NICE guideline CG70 (update)

Evidence review underpinning recommendations 1.3.2 and
1.3.6 to 1.3.12 in the NICE guideline

May 2021

Draft for consultation

This evidence review was developed by
the National Guideline Alliance which is a
part of the Royal College of Obstetricians

and Gynaecologists

NICE accredited
winica org ukiazcrediotion







DRAFT FOR CONSULTATION

Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and/or their carer or guardian.

Local commissioners and/or providers have a responsibility to enable the guideline to be
applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
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1 Methods for induction of labour

2 Review question

3 What are the benefits and harms of pharmacological and mechanical methods in induction of
4 labour?

Introduction

5

6 Induction of labour is a common procedure, with approximately a third of all women in the

7 UK undergoing induction, and there are a variety of pharmacological and mechanical

8 methods available. The choice of method depends on the condition of the woman’s cervix

9 (assessed using a vaginal examination, and categorised using a Bishop score), whether the
10 membranes have ruptured, and taking into consideration a woman’s preferences. The
11 choice also depends on the efficacy and possible adverse effects for the woman and her
12 baby associated with each method, and the likelihood that additional interventions (such as
13 caesarean birth) may be required if the induction is not successful.

14 The aim of this review is to identify the benefits and harms of different pharmacological and
15 mechanical methods to induce labour.

16 Summary of the protocol

17 Please see Table 1 for a summary of the Population, Intervention, Comparison and Outcome
18 (PICO) characteristics of this review.

19 Table 1: Summary of the protocol (PICO table)
Pregnant women offered induction of labour for any indication

Inclusion/exclusion criteria:
¢ include women in the third trimester (=28 weeks + 0 days)
¢ include women with viable fetus only
e exclude trials where all women had a previous caesarean birth
o exclude trials where all women had ruptured membranes
o Any method used for induction of labour
Pharmacological methods
e Prostaglandins:
a) Vaginal and intracervical administration
- Dinoprostone (PGE2) vaginal tablets (lactose based)

- Dinoprostone (PGE2) vaginal pessaries normal release
(sometimes referred to as suppositories, manufactured
using various base materials including wax and glycerine)

- Dinoprostone (PGE?2) vaginal pessaries sustained or slow
release (10-12mg pessaries in a delivery system, can be
removed when the cervix is adequately softened and
dilated)

- Dinoprostone (PGE:2) gel (introduced via vaginal applicator)

- Dinoprostone (PGE?) for intracervical administration

- PGF2zgel

b) Extra-amniotic administration
c) Intravenous administration

Inducing labour: evidence reviews for methods for induction of labour DRAFT (May 2021)
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d) Oral administration
e Misoprostol
- vaginal misoprostol (dose < 50 microgram)
- vaginal misoprostol (dose > 50 microgram)
- oral misoprostol tablet (dose < 50 microgram)
- oral misoprostol tablet (dose > 50 microgram)
- titrated (low-dose) oral misoprostol solution
- sustained-release misoprostol insert (vaginal delivery
system)
- buccal/sublingual misoprostol
o Oxytocin
- IV oxytocin alone
- IV oxytocin with amniotomy
o Nitric oxide donors
o Mifepristone
o Oestrogens
o Corticosteroids
o Relaxin
e Hyaluronidase
Mechanical methods
o Foley catheters
o Osmotic cervical dilators (also known as laminaria or dilapan)
¢ Double balloon or Cook’s catheter
o Amniotomy

e No treatment
e Placebo

o Any intervention (in the above list) compared to any other
intervention

Critical:

o No vaginal birth within 24 hours

o Uterine hyperstimulation with fetal heart rate changes
o Caesarean birth

Important:

o Serious neonatal morbidity or perinatal death
o Serious maternal morbidity or death

o Maternal satisfaction

¢ Instrumental birth

o NICU admission

o Use of epidural

1V: intravenous; NICU: neonatal intensive care unit; PGE: prostaglandin E; PGF: prostaglandin F;

Note: the only licensed medications for induction of labour in the United Kingdom are misoprostol 25 microgram
tablets and dinoprostone (PGE:) vaginal tablets, vaginal gel, sustained release vaginal delivery system, IV
infusion and extra-amniotic solution.

Note: the international nonpropietary name (INN) for prostaglandin E2 (PGEz) is dinoprostone. The data
extraction and analysis for this review was carried out using the term PGE:, but the discussion sections have
been amended to use the INN

For further details, see the review protocol in appendix A.

Inducing labour: evidence reviews for methods for induction of labour DRAFT (May 2021)
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1 Methods and process
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This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Please see the methods chapter for further details.
Methods specific to this review question are described in the review protocol in appendix A,
and are summarised below.

In 2016, a network meta-analysis (NMA) was published, which considered the efficacy and
safety of all methods of induction of labour (pharmacological, mechanical and
complementary/alternative methods) (Alfirevic 2016). This evidence review therefore used
data from the published NMA, and searches were carried out to ensure that more recent
evidence was also incorporated.

Some data included in the original NMA were excluded from this analysis. The reasons for
these exclusions are given in the excluded studies list (appendix K), but were predominantly
studies that included women with a previous caesarean birth or women with ruptured
membranes. The protocol for this evidence review stated that women with a previous
caesarean birth or ruptured membranes should be excluded, unless they comprised less
than a third of the total study population.

Where possible, all data were obtained from the published NMA — this included study
characteristics and outcome data. Where data were missing in the original NMA (including
data for the outcome ‘use of epidural’, and full risk of bias assessment using the Cochrane
risk of bias tool), relevant Cochrane reviews were consulted. Data were then obtained from
the relevant Cochrane review if possible. If the study had not been included in a Cochrane
review then the full text of the article was obtained to enable full data extraction. New data
that were added to the trials included in the original NMA were checked by two reviewers.

In addition to adding data that were not included in the original NMA, full text was obtained
for all new studies that had been identified by the literature search and which met the
protocol criteria. Data extraction from these additional studies was carried out independently
by two reviewers.

The protocol specified outcome of “serious neonatal morbidity or perinatal death” was
identified as being reported sporadically and inconsistently between different trials by the
authors of the existing NMA report. No agreed definition of “serious perinatal morbidity” was
identified, and therefore the report authors instead extracted data only on perinatal mortality
for this outcome. This approach was therefore also adopted for this evidence review — all
data reported for this outcome relate specifically to perinatal death, not serious morbidity.

It was found that admission to neonatal care units or neonatal intensive care units (NICU)
were reported variably in the evidence, and thus the decision was taken to classify all
neonatal admissions as admission to NICU, although in some cases this admission may
have been to a lower intensity care setting.

Further details of the methods used to conduct the NMA are given in appendix N.

Declarations of interest were recorded according to NICE’s 2014 conflicts of interest policy
until 31 March 2018. From 1 April 2018, declarations of interest were recorded according to
NICE’s 2018 conflicts of interest policy. Those interests declared until April 2018 were

reclassified according to NICE’s 2018 conflicts of interest policy (see Register of Interests).
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Included studies

A total of 564 randomised controlled trials (RCTs) were included in this evidence review. The
majority of these studies were identified from the published NMA (n=467). A further 97
studies were identified by the updated literature search.

See the literature search strategy in appendix B and study selection flow chart in appendix
C.

Excluded studies

Studies not included in this review with reasons for their exclusions are provided in appendix
K.

Summary of studies included in the evidence review

Not all studies provided data for every outcome included in this evidence review, therefore a
narrative summary is presented below, which considers the overall evidence, and the
studies that provided evidence for specific outcomes.

The majority of studies (n=519) were two arm trials, directly comparing two different
interventions. 40 studies were three arm trials, 4 studies were four arm trials and a single
study compared five different interventions.

Trials were predominantly conducted in women with a singleton pregnancy (n=428 trials).
Thirteen trials included a mixed population of women with both singleton and multi-fetal
pregnancies. A single trial was conducted exclusively in women with a multi-fetal pregnancy.
The remaining studies (n=122 trials) did not explicitly state whether participants had a single
or multi-fetal pregnancy.

The majority of studies were conducted in women with a gestational age of >37 weeks
(n=299 studies). Eighty-five trials were conducted specifically in women with a gestation of
>40 weeks. One hundred twenty-five studies included a mixed population of women (some
of whom had a pregnancy at <37 weeks’ gestation) and 55 studies did not explicitly state the
gestational age of the participants.

Most studies (n=418) included both nulliparous and multiparous women. A minority of trials
included either nulliparous (n=88) or multiparous (n=10) women, and the remainder did not
state the parity of participants (n=48).

A small number of studies included some women with a previous caesarean birth (n=32
trials) or ruptured membranes (n=63 trials). The proportion of women with a previous
caesarean birth or ruptured membranes was confirmed to be less than a third for each of
these studies, in accordance with the protocol for this review.

See the full evidence tables in appendix D (which is provided as a separate document,
supplement 3) and the forest plots in appendix E.

Quality assessment of studies included in the evidence review

See the clinical evidence profiles in appendix F (which is provided as a separate document,
supplement 4).

Inducing labour: evidence reviews for methods for induction of labour DRAFT (May 2021)
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1 For the results of the threshold analysis that assesses the impact of potential bias in studies
2 and quantify how much the evidence in an analysis could change before the
3 recommendation would be expected to change, see appendix Q.

Clinical evidence profile for outcomes included in the network meta-analysis

4
5 NMA was used to synthesise evidence for the following outcomes (both for the whole
6 population of women and for those with a Bishop score <6):
7
8

¢ No vaginal birth within 24 hours
o Hyperstimulation with fetal heart rate changes
9 e Caesarean birth
10 ¢ Instrumental birth
11 e Admission to NICU
12 o Epidural.

13 No vaginal birth within 24 hours

14 141 studies, comparing a total of 20 different interventions in 29,056 women, were included
15 in this analysis. Of these, the majority were conducted specifically in women with a singleton
16 pregnancy (n=127), and women with a Bishop score <6 (n=115). 22 studies were conducted
17 exclusively with nulliparous women. 13 trials included women with a previous caesarean

18 birth, but these women comprised less than a third of the study population in these trials.

19 420 studies were excluded as they reported no data for this outcome. One study (Prasad
20 1989) was excluded due to reporting 100% events in each arm (all women participating in
21 the study did not achieve vaginal birth within 24 hours). One study was excluded as it

22 included an irrelevant comparison that was not necessary to produce a connected network
23 (Sadi 2016). One study was excluded due to the study protocol affecting the outcome

24 (women receiving no intervention all had caesarean birth) (Frass 2011).

25 The network plot for this outcome is shown below.

Inducing labour: evidence reviews for methods for induction of labour DRAFT (May 2021)
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Figure 1: Network for vaginal birth not achieved within 24 hours
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Treatment codes are as follows (in alphabetical order): bMiso: buccal/sublingual misoprostol; eaPGE2PGF2: extra-
amniotic prostaglandin; icPEG:: intracervical PGEz; iMiso: misoprostol vaginal insert; ivOxy: iv oxytocin;
ivOxyAmino: iv oxytocin plus amniotomy, mDBIBal: double balloon catheter; mFolCat: Foley catheter;
Mife: mifepristone; NO: nitric oxide; oMiso_ab50: oral misoprostol 260mcg; oMiso_b50: oral misoprostol
<560mcg; oMiso_tit: titrated low dose oral misoprostol; Plac: placebo,; vMiso_a50: vaginal misoprostol
250mcgl vMiso_b50: vaginal misoprostol <60mcg; vPEG2_gel: vaginal PGE:2 gel; vPGE2_norm: vaginal
PGE: normal release pessary; vPGE2_slow: vaginal PGE:2 slow release pessary; vVPEG:2_tab: vaginal
PGE: tablet. The size of the nodes is proportional to the number of women in the network randomised to
a particular intervention. The thickness of the connecting lines is proportional to the number of studies
directly comparing 2 interventions.

Inducing labour: evidence reviews for methods for induction of labour DRAFT (May 2021)
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Figure 2: Vaginal birth not achieved within 24 hours: risk of bias assessment
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Figure 3: Forest plot showing NMA derived OR for vaginal birth not achieved within 24
hours for all interventions compared to placebo

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE IV, Fixed, 95% CI IV, Fixed, 95% CI
I oaytocin plus amniotany -2.65993 06392 0.07([0.02 029] e —
Yaginal PGEZ2 pessary (narmal release) -2.2073 04023 011005, 0.24] —t
Yaginal misoprostol {dose S0meg or more) -21203 03537 012006, 0.24] —
Sustained release misoprostal insert -2.0402 04875 013[0.05 0.34] —t
Titrated (low dose) oral misoprostol solution -1.9661 04323 0.14[0.06,0.33] —t
Yaginal misoprostol {dose less than S0mco) -1.9661 0.3537 014007, 0.28] —
Buccall sublingual misoprostal -1.8971 03889 0145[0.07, 0.32] —t
Oral misoprostol tablet (dose less than 50 mea) -1.8326 05004 0.16[0.06,0.43] —t
Waginal PGEZ (gely -1.772 03846 0.17[0.08, 0.36] —
Mechanical methods-Double balloon! Cook's catheter -1.6094 04675 0.20[0.08 0.50] —t
Waginal PGEZ2 (pessary - slow release) -1.5606 04323 0.21[0.09, 0.49] —t
Intracervical PGE2 -1.5141 03537 0.22[0.11,0.44] —
Cral misoprostol tablet (dose S0mceg or more) -1.8141 04023 0.22[010,0.48] —
Mechanical methods - Foley catheter -1.4271 0398 0.24[011,052] —
Waginal PGEZ (tablet) -1.3863 04183 0.25[0.11,0.57] —t
I oytocin -1.2379 04502 0.29[012,0.70] —
Mitric oxide -1.1712 04056 0.31[0.14, 0.69] —
Mifepristone -0.8916 0586 0.41[013,1.29] e —
Extra-armniotic PGE2 or PGF2 -0.7985 07674 0.45[0.10,2.03] I

0.01 01 10 100

OR <1 favours the stated intervention, OR >1 favours placebo

Favours intervention Favours placebo

Please note: The exact figures for the 95% confidence intervals (Cls) shown in the forest
plots are not identical to those given below as the 95% credible intervals (Crls) in the table
below, due to differences in calculation methods and rounding. This applies to the data for all

outcomes.

Inducing labour: evidence reviews for methods for induction of labour DRAFT (May 2021)
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Table 2: OR and 95% Crl for vaginal birth not achieved within 24 hours for all
interventions compared to placebo

Intervention

IV oxytocin plus
amniotomy

Vaginal PGE:2 pessary
(normal release)

Vaginal misoprostol
=50mcg

Misoprostol vaginal
insert

Titrated oral (low
dose) misoprostol

Vaginal misoprostol
<50mcg

Buccal/sublingual
misoprostol

Oral misoprostol
<50mcg

Vaginal PGE:2 gel

Vaginal PGE:2 pessary
(slow release)

Double balloon or
Cook’s catheter

Oral misoprostol
=50mcg

Intracervical PGE2
Foley catheter
Vaginal PGE: tablet
IV oxytocin

Nitric oxide donor
Mifepristone

Extra-amniotic
prostaglandins

Number of studies
NMA direct evidence providing direct

NMA OR (95% Crl) only OR (95% Crl) evidence

0.07 (0.02, 0.26) -

0.11 (0.05, 0.25) 0.37 (0.05, 2.57) 1

0.12 (0.06, 0.24) -

0.13 (0.05, 0.32) -

0.14 (0.06, 0.30) -

0.14 (0.07, 0.27) 0.21 (0.05, 0.82) 1

0.15 (0.07, 0.31) -

0.16 (0.06, 0.39) -

0.17 (0.08, 0.34) -
0.21 (0.09, 0.43) -

0.20 (0.08, 0.46) -
0.22 (0.10, 0.45) -

0.22 (0.1, 0.43
0.24 (0.1, 0.52
0.25 (0.11, 0.55

) 0.06 (0.02, 0.17) 5
)
)

0.29 (0.12, 0.66) -
)
)
)

0.31(0.14, 0.66 0.91 (0.30, 2.78) 1
0.41 (0.13, 1.26 0.42 (0.13, 1.23) 2
0.45 (0.10, 1.88 -

Results from overall NMA and using only direct evidence from unrelated mean effect model.
An OR >1 favours placebo (fewer vaginal births in 24 hours were not achieved for placebo arm), and OR <1
favours the active intervention (fewer vaginal births in 24 hours were not achieved in the intervention arm).

The evidence demonstrated a clear increase in the chance of vaginal birth within 24 hours
for almost all active treatments, when compared to placebo. The exceptions to this were
mifepristone and extra-amniotic prostaglandins — although the point estimate still favoured
these interventions, the 95% Crl crossed 1.

Table 3: Median treatment ranks and probability of being the best treatment for all
interventions, for vaginal birth not achieved within 24 hours

Median (95% Crl) Probability of being best
Intervention treatment rank
IV oxytocin plus amniotomy 1(1,12) 70%
Vaginal PGE: pessary (normal 3 (1, 9) 13%
release)

Inducing labour: evidence reviews for methods for induction of labour DRAFT (May 2021)
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Median (95% Crl) Probability of being best
Intervention treatment rank
Vaginal misoprostol 250mcg 4(1,7) 3%
Misoprostol vaginal insert 4(1,14) 10%
Vaginal misoprostol <50mcg 6(3,9) 0%
Titrated oral (low dose) 6 (2, 11) 1%
misoprostol
Buccal/sublingual misoprostol 7(2,12) 1%
Oral misoprostol <50mcg 8 (2, 16) 2%
Vaginal PGE:2 gel 9 (5, 13) 0%
Double balloon or Cook’s 11 (4, 17) 0%
catheter
Vaginal PGE: pessary (slow 11 (7, 16) 0%
release)
Oral misoprostol 250mcg 13 (8, 17) 0%
Intracervical PGE:2 13 (9, 16) 0%
Foley catheter 14 (9, 18) 0%
Vaginal PGE: tablet 15 (9, 18) 0%
IV oxytocin 16 (9, 19) 0%
Nitric oxide donor 17 (9, 19) 0%
Extra-amniotic prostaglandins 18 (5, 20) 0%
Mifepristone 18 (3, 20) 1%
Placebo 20 (19, 20) 0%

The results are broadly consistent with the data from the odds ratios (ORs), suggesting that
intravenous oxytocin plus amniotomy is likely to be the most effective intervention (to
promote vaginal birth within 24 hours). Normal release PGE; pessary and a variety of
preparations of misoprostol (vaginal misoprostol 250mcg, misoprostol insert, low dose oral
misoprostol <50mcg, buccal/sublingual misoprostol and titrated low dose misoprostol) were
also shown to rank highly among the interventions.

The majority of studies contributing to this outcome were at low risk of bias across most
domains although a large proportion of studies were at unclear risk of bias for selective
reporting and a high risk of bias due to blinding of participants and personnel. For this
essentially objective outcome the committee did not consider the lack of blinding to be
particularly impactful. There was also some evidence of inconsistency between the direct
and indirect effect estimates (see appendix P for more detail). The committee noted these
limitations in the quality of the evidence supporting the NMA when making
recommendations.

Subgroup analysis for women with a Bishop Score <6

After excluding studies that reported no data, 115 studies, comparing a total of 18 different
interventions in 24,242 women were included in this analysis. The network plot for this
outcome is shown below.
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Figure 4: Network for vaginal birth not achieved within 24 hours: subgroup analysis
for women with Bishop score <6
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Treatment codes are as follows (in alphabetical order): bMiso: buccal/sublingual misoprostol; eaPGE2PGF2:
extra-amniotic prostaglandin; icPGE:: intracervical PGEZ2; iMiso: misoprostol vaginal insert; ivOxy: iv
oxytocin; ivOxyAmino: iv oxytocin plus amniotomy; mDBIBal: double balloon catheter; mFolCat: Foley
catheter; Mife: mifepristone; NO: nitric oxide; oMiso_a50: oral misoprostol 260mcg; oMiso_b50: oral
misoprostol <60mcg; oMiso_tit: titrated low dose oral misoprostol; Plac: placebo; vMiso_a50: vaginal
misoprostol 250mcgl vMiso_b50: vaginal misoprostol <60mcg; vPGE2_gel: vaginal PGE: gel;
vPGE2_norm: vaginal PGE2 normal release pessary; vPGE2_slow: vaginal PGE: slow release pessary;
vPGE:_tab: vaginal PGE: tablet. The size of the nodes is proportional to the number of women in the
network randomised to a particular intervention. The thickness of the connecting lines is proportional to
the number of studies directly comparing 2 interventions.
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Figure 5: Vaginal birth not achieved within 24 hours (subgroup analysis for women
with Bishop score <6): risk of bias assessment
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Figure 6: Forest plot showing NMA derived OR for vaginal birth not achieved within 24
hours for all interventions compared to placebo: subgroup analysis for
women with Bishop score <6

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE IV, Fixed, 95% Cl IV, Fixed, 95% C|
Vaginal PGEZ2 pessary (narmal release) -1.9661 045253 014 [0.05 0.39] s a—
Yaginal misoprostol {dose A0meg or mare) -1.8871 038858 015007, 0.33)] —t
Sustained release misoprostol insert -1.8871 045605 0145005, 048] e E—
Buccall sublingual misoprastol -1.8326 05004 016 [0.06 0.43] I —
Vaginal misaprastol {daose less than 50mcg) -1.8326 04218 016 [0.07, 0.37] —
Titrated {low dose) oral misoprostol salution -1.772 04527 017 007, 0.41] —t
Cral misoprostol tablet {dose less than 20 mea) -1.6607 05085 019007, 053] —t
Vaginal PGEZ (gel) -1.5606 04323 0.21[0.09, 048] —
Mechanical methods-Double balloon! Cook's catheter -1.4271 05004 0.24[0.09, 0.64] —
Vaginal PGEZ (pessary - slow release) -1.3863 04675 0.25[0.10, 062 —
Intracerical PGEZ2 -1.3083 04137 027 [012 0.61] —
Cral misoprostol tablet (dose A0meog ar more) -1.273 04323 028012, 065) —t
Mechanical methods - Foley catheter -1.2379 04502 029[012 0.70] —t
Vaginal PGEZ (tahlety -0.9943 04959 037 [0.14, 0.98] ——
Mitric oxide -0.9943 04277 037 [0.16, 0.86] —t
Mifepristone -0.8916  0.586 0.41[0.131.29] e —
IV oeytocin -0.734 045004 048018, 1.28] —

n.m 0.1 10

Favours intervention Favours placebo

OR <1 favours the stated intervention, OR >1 favours placebo
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1 Table 4: OR and 95% Crl for vaginal birth not achieved within 24 hours for all

2 interventions compared to placebo: subgroup analysis for women with
3 Bishop score <6
NMA direct Number of studies
evidence only OR providing direct
Intervention NMA OR (95% Crl) (95% Crl) evidence
Vaginal PGE:2 pessary 1
(normal release) 0.14 (0.05, 0.33) 0.35 (0.05, 2.62)
Vaginal misoprostol -
250mcg 0.15 (0.07, 0.32)
Misoprostol vaginal insert 0.15 (0.05, 0.43) -
Buccal/sublingual -
misoprostol 0.16 (0.06, 0.38)
Vaginal misoprostol 1
<50mcg 0.16 (0.07, 0.35) 0.22 (0.05, 0.86)
Titrated oral (low dose) -
misoprostol 0.17 (0.07, 0.41)
Oral misoprostol <50mcg 0.19 (0.07, 0.52) -
Vaginal PGE:2 gel 0.21 (0.09, 0.48) -
Double balloon or Cook’s -
catheter 0.24 (0.09, 0.62)
Vaginal PGE:z pessary =
(slow release) 0.25 (0.10, 0.57)
Intracervical PGE2 0.27 (0.12, 0.58) 0.06 (0.01, 0.20) 3
Oral misoprostol 250mcg 0.28 (0.12, 0.62) -
Foley catheter 0.29 (0.12, 0.67) -
Vaginal PGE: tablet 0.37 (0.14, 0.90) -
Nitric oxide donor 0.37 (0.16, 0.84) 0.91 (0.29, 2.90) 1
Mifepristone 0.41 (0.13, 1.29) 0.42 (0.13, 1.35) 2
IV oxytocin 0.48 (0.18, 1.23) -
4 Results from overall NMA and only using only direct evidence from unrelated mean effect model. An OR >1
5 favours placebo (fewer vaginal births in 24 hours were not achieved for placebo arm), and OR <1 favours the
6 active intervention (fewer vaginal births in 24 hours were not achieved in the intervention arm).
7 Intravenous oxytocin plus amniotomy was not included in the network for women with a
8 Bishop Score <6, but the remaining interventions were ranked similarly to the full analysis
9 above, with a variety of misoprostol preparations showing good efficacy, alongside some
10 preparations of vaginal PGE> (normal release pessary, vaginal PGE; gel). Mifepristone and
11 intravenous oxytocin were not clearly demonstrated to be better than placebo at promoting
12 vaginal birth within 24 hours for this subgroup.
13 Table 5: Median treatment ranks and probability of being the best treatment for all
14 interventions, for vaginal birth not achieved within 24 hours: subgroup
15 analysis for women with Bishop score <6

Median (95% Crl)
treatment rank

Probability of being best
Intervention

Vaginal PGE:z pessary
(normal release) 2(1,9) 34%

Vaginal misoprostol 250mcg 3 (1, 7) 10%
Misoprostol vaginal insert 3(1,13) 27%

Inducing labour: evidence reviews for methods for induction of labour DRAFT (May 2021)
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Median (95% Crl) Probability of being best

Intervention treatment rank

Buccal/sublingual

misoprostol 4 (1,10) 12%

Vaginal misoprostol

<50mcg 5(2, 8) 2%

Titrated oral (low dose)

misoprostol 5(1,10) 4%

Oral misoprostol <50mcg 7(1,13) 7%

Vaginal PGE: gel 8 (4, 13) 0%

Vaginal PGE: pessary (slow

release) 10 (5, 15) 0%

Double balloon or Cook’s

catheter 10 (2, 16) 1%

Intracervical PGE:2 11 (7, 15) 0%

Oral misoprostol 250mcg 12 (7, 15) 0%

Foley catheter 12 (7, 16) 0%

Vaginal PGE: tablet 15 (8, 17) 0%

Nitric oxide donor 15 (8, 17) 0%

IV oxytocin 16 (11, 18) 0%

Mifepristone 16 (1, 18) 4%

Placebo 18 (17, 18) 0%
1
2 In accordance with the best point estimates of ORs, normal release vaginal PGE; pessary
3 appeared to be the highest ranked intervention. A variety of other misoprostol preparations
4 also ranked highly, along with vaginal PGE- gel.
5 Subgroup analysis for women with a Bishop score >6
6 Fewer studies reported on this outcome for this subgroup of women, therefore the data are
7 presented as pairwise comparisons, rather than with NMA — see the relevant forest plots and
8 GRADE tables (appendix E and F).
9 Hyperstimulation with fetal heart rate changes

10 172 studies, comparing a total of 21 different interventions in 36,849 women were included
11 in this analysis. Most studies (143) included both nulliparous and multiparous women. 19

12 studies were exclusively in nulliparous women. 41 studies included some women with

13 ruptured membranes, but these comprised less than a third of the total study population. 15
14 studies included some women with a previous caesarean birth (less than a third of the study
15 population). The majority of studies (143) were specifically carried out in a population of

16 women with a Bishop score <6. 55 studies were conducted in women with term or preterm

17 infants, 92 studies were in pregnancies >37 weeks, and 14 were specifically post term (>40
18 weeks’ gestation). 150 studies were conducted in women with a singleton pregnancy, 7 also
19 included some women with multi-fetal pregnancies.

20 333 studies were excluded as they reported no data for this outcome. 58 studies were

21 excluded as they reported no events in either arm of the study. 1 study was excluded as it
22 reported on an irrelevant comparison that was not necessary to produce a connected

23 network (Sadi 2016).

24 The network plot for this outcome is shown below.
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Figure 7: Network for hyperstimulation with fetal heart rate changes
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Treatment codes are as follows (in alphabetical order): bMiso: buccal/sublingual misoprostol; icPGEz2:
intracervical PGE3; iMiso: misoprostol vaginal insert; ivOxy: iv oxytocin; ivOxyAmino: iv oxytocin plus
amniotomy; mDblBal: Double balloon or Cook’s catheter; mFolCat: Foley catheter; Mife: mifepristone;
mLam: Osmotic cervical dilators; NO: nitric oxide; NoTrt: No intervention; oMiso_a50: oral misoprostol
250mcg; oMiso_b50: oral misoprostol <60mcg; oMiso_tit: Titrated oral (low dose) misoprostol; Plac:
placebo; vMiso_a50: vaginal misoprostol 250mcgl vMiso_b50: vaginal misoprostol <60mcg; vPGE2_gel:
vaginal PGE:2 gel; vPGE2_norm: Vaginal PGE: pessary (normal release); vPGE2_slow: Vaginal PGE2
pessary (slow release); vPGE_tab: vaginal PGE: tablet. The size of the nodes is proportional to the
number of women in the network randomised to a particular intervention. The thickness of the
connecting lines is proportional to the number of studies directly comparing 2 interventions.
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Figure 8: Uterine hyperstimulation with fetal heart rate changes: risk of bias assessment
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Figure 9: Forest plot showing NMA derived OR for hyperstimulation with fetal heart rate
changes for all interventions compared to placebo

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE IV, Fixed, 95% CI IV, Fixed, 95% CI
Mitric oxide -8.627 5958 0.00[0.00,2117]
Mechanical methods-Double balloon! Cook's catheter -F.TET G045 0.00[0.00, 58.03 *
Mechanical methods - laminaria including dilapan -7.308  BATZ2 0.001[0.00,12017] 4
Mechanical methods - Foley catheter 01727 0.5151 1.19 [0.43, 3.26] ——
Cral misoprostol tahlet (dose less than 50 meog) 0.5235 0.7964 1.69 [0.38, 7.43] —T
Mo treatment 0181 06797 2,27 [0.60, 8.59] T+
Intracemical PGE2 0.8304 04435 2.29[0.96, 5.47] —t
Titrated (low dose) oral misoprostol solution 0.835 0.5366 2.30[0.81, 6.600 Tt
I oxytocin 0918 05484 2.80[0.85, 7.39] —t
Yaginal PGEZ (tablet) 1.006 0.5648 2.73[0.90,8.27] —t
Cral misoprostol tablet {dose S0meg or more) 1.257 0.482 3.81 [1.37,9.04] —
Yaginal PGEZ {gel) 1.259 0.4837 3.82[1.36, 9.09] —
Waginal misoprostol {dose less than S0mceg) 1.349 0459 3.85[1.57,9.48] ——
Waginal PGE2 pessary (normal release) 1.457 0.6954 429110, 16.78] —
Waginal PGE2 (pessary - slow release) 1534  0.493 464 [1.76,12.149] —
Waginal misoprostol (dose 50mcg or mare) 1.894 04632 6.65 [2.68, 16.48] ——
Buccall sublingual misoprostol 1.976 05527 T2 (244, 211.31] —t
Sustained release misoprostol insert 2183 06412 8.87[2.53, 31.18] —t
I mytocin plus amniotomy 2615 1668 13.67[0.52, 360.03] -t
Mifepristone 5688 3879 29530[0.15, 590508.10] —*
0.001 01 10 1000

OR <1 favours the stated intervention, OR >1 favours placebo.

Favours intervention Favours placebo

The very wide confidence intervals for some interventions reflect that data was sparse for
some interventions and also the fact that the network included a relatively large number of
studies with zero events in one or more of the trial arms. For example, no hyperstimulation
events were observed in trial arms of double balloon catheters, nitric oxide donors or
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osmotic cervical dilators. It was therefore not possible to estimate an OR from the NMA for

these comparisons, but the interpretation of this is that double balloon catheters, nitric oxide

donors and osmotic cervical dilators do not appear to lead to hyperstimulation with fetal
heart changes relative to placebo.

For the majority of the other interventions, the point estimate for the OR indicated an

increase in the occurrence of hyperstimulation with fetal heart rate changes, as compared to
placebo. However, for some interventions the 95% Crl crossed 1, showing uncertainty in the

effect. A number of interventions were shown to significantly increase the risk of
hyperstimulation with fetal heart rate changes, as compared to placebo. These include
certain preparations of misoprostol: buccal/sublingual misoprostol, misoprostol vaginal
insert, high dose oral misoprostol 250mcg, low (<50mcg) or high (>50mcg) dose vaginal
misoprostol. It also includes slow release vaginal PGE; pessary, normal release vaginal
PGE: pessary, vaginal PGE: gel and intracervical PGE-.

Table 6: OR and 95% Crl for hyperstimulation with fetal heart rate changes for all
interventions compared to placebo

Intervention

Double balloon or
Cook’s catheter

Nitric oxide donor

Osmotic cervical
dilators

Foley catheter

Oral misoprostol
<50mcg

No intervention
Intracervical PGE2

Titrated oral (low
dose) misoprostol

IV oxytocin
Vaginal PGE: tablet
Vaginal PGE:2 gel

Oral misoprostol
=50mcg

Vaginal PGE:2 pessary
(normal release)

Vaginal misoprostol
<50mcg

Vaginal PGE:2 pessary
(slow release)

Misoprostol vaginal
insert

Vaginal misoprostol
=50mcg

Buccal/sublingual
misoprostol

IV oxytocin plus
amniotomy

NMA OR (95% Crl)

0.00 (0.00, 0.44)

0.00 (0.00, 0.25)
0.00 (0.00, 0.80)

1.18 (0.44, 3.28)
1.68 (0.39, 7.47)

2.25 (0.60, 8.72)
2.27 (1.00, 5.62)
2.30 (0.83, 6.79)

2.48 (0.87, 7.46
2.72 (0.93, 8.30
3.50 (1.41, 9.40
3.50 (1.42, 9.30

~— ~— ~— ~—

3.69 (1.84, 12.42)
3.82 (1.63, 9.75)
4.60 (1.53, 9.15)
6.24 (2.78, 16.88)
6.59 (2.60, 13.96)

7.17 (2.52, 21.85)

13.43 (0.66, 463.00)

NMA direct evidence

only OR (95% Crl)

1.70 (0.57, 5.51)

0.00 (0.00, 2.21)
36.74 (0.60, 93901)

1.47 (0.23, 9.70)

117.10 (5.34, 71682)

156.49 (0.75,
5956538)

Number of studies
contributing direct
evidence

11
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Number of studies
NMA direct evidence contributing direct

Intervention NMA OR (95% Crl) only OR (95% Crl) evidence
Mifepristone 282.90 (1.75, 217.24 (1.69, 1
8331000) 4501855)

Results from overall NMA and using only direct evidence from unrelated mean effect model. An OR >1 favours
placebo (fewer women developed hyperstimulation with fetal heart rate changes in the placebo arm), and OR <1
favours the active intervention (fewer women developed hyperstimulation with fetal heart rate changes in the
intervention arm).

Table 7: Median treatment ranks and probability of being the best treatment for all
interventions, for hyperstimulation with fetal heart rate changes

Median (95% Crl) Probability of being best
Intervention treatment rank
Double balloon or Cook’s 2(1,3) 34%
catheter
Nitric oxide donor 2(1,3) 34%
Osmotic cervical dilators 2(1,3) 32%
Placebo 4 (4,9) 0%
Foley catheter 5 (4, 8) 0%
Oral misoprostol <50mcg 7 (4, 16) 0%
No intervention 9 (4, 17) 0%
Intracervical PGE:2 9 (6, 12) 0%
Titrated oral (low dose) 9 (5, 14) 0%
misoprostol
IV oxytocin 9 (5, 16) 0%
Vaginal PGE: tablet 10 (6, 16) 0%
Vaginal PGE:2 gel 13 (9, 17) 0%
Oral misoprostol 250mcg 13 (9, 17) 0%
Vaginal misoprostol <50mcg 14 (10, 17) 0%
Vaginal PGE: pessary (slow 15 (9, 19) 0%
release)
Vaginal PGE:2 pessary 15 (10, 19) 0%
(normal release)
Vaginal misoprostol 250mcg 18 (16, 20) 0%
Buccal/sublingual misoprostol 18 (14, 20) 0%
Misoprostol vaginal insert 19 (13, 21) 0%
IV oxytocin plus amniotomy 20 (4, 21) 0%
Mifepristone 21 (7, 21) 0%

Nitric oxide amd two classes of mechanical methods (osmotic cervical dilators and double
balloon or Cook catheters) were similarly effective and appeared to rank highly at minimising
the risk of hyperstimulation with fetal heart rate changes.

The majority of studies contributing to this outcome were at low risk of bias across most
domains although a large proportion of studies were at unclear risk of bias for selective
reporting and a high risk of bias due to blinding. There was also some evidence of
inconsistency between the direct and indirect effect estimates (see appendix P for more
detail). The committee noted these limitations in the quality of the evidence supporting the
NMA when making recommendations.
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1 Subgroup analysis for women with a Bishop score <6

After excluding studies that reported no data, 143 studies, comparing a total of 21 different
interventions in 31,556 women were included in this analysis. The network plot for this
outcome is shown below.

A WN

Figure 10: Network for hyperstimulation with fetal heart rate changes: subgroup
analysis for women with Bishop score <6
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Treatment codes are as follows (in alphabetical order): bMiso: buccal/sublingual misoprostol; icPGEz2:
intracervical PGE3; iMiso: misoprostol vaginal insert; ivOxy: iv oxytocin; ivOxyAmino: iv oxytocin plus
amniotomy; mDblBal: Double balloon or Cook’s catheter; mFolCat: Foley catheter; Mife: mifepristone;
mLam: Osmotic cervical dilators; NO: nitric oxide; NoTrt: No intervention; oMiso_a50: oral misoprostol
250mcg; oMiso_b50: oral misoprostol <60mcg; oMiso_tit: Titrated oral (low dose) misoprostol; Plac:
placebo; vMiso_a50: vaginal misoprostol 250mcgl vMiso_b50: vaginal misoprostol <60mcg; vPGE2_gel:
vaginal PGE2 gel; vPGE2_norm: Vaginal PGE: pessary (normal release); vPGE2_slow: Vaginal PGE2
pessary (slow release); vPGE_tab: vaginal PGE: tablet. The size of the nodes is proportional to the
number of women in the network randomised to a particular intervention. The thickness of the
connecting lines is proportional to the number of studies directly comparing 2 interventions.
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Figure 11: Uterine hyperstimulation with fetal heart rate changes (subgroup analysis
for women with Bishop score <6): risk of bias assessment
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Figure 12:  OR for hyperstimulation for all interventions compared to placebo:
subgroup analysis for women with a Bishop score <6

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE IV, Fixed, 95% CI IV, Fixed, 95% CI
Mitric oxide -8.391 a.78 0.00[0.00, 18.87] +
Mechanical methods-Double balloond Cook's catheter -¥.564 AE3E 0.00 [0.00, 32.66] +
Mechanical methods - laminaria including dilapan -6 867 0.00[0.00, 54.43] 4
Mechanical methods - Faley catheter -0.00586 05663 0.99[0.33, 3.02] . —
Oral mizoprostal tablet {dose less than 80 meag) 04729 08091 1.60[0.33, 7.84] — Tt
Intracervical PGE2 0.6926 0488 2.00[0.77,5.20] T+
Mo treatrment 07601 0.7 214051, 5.96] Tt
Yaginal PGE2 {tablet) 0.8106 0.6438 2.25([0.64,7.94] ——
Titrated {low dose) oral misoprostol solution 0.8248 0549749 2.28[0.71,7.36] -t
Oral misoprostol tahlet (dose 50mcg or mare) 1.132 05428 310[1.07,8.99] —t—
Waginal PGEZ (pessani - slow release) 11618 05331 32001.11,9.17] [ —
Yaginal PGE2 (gel) 1.244 05424 3.47[1.20,10.05] I —
I oxytocin 1.351 0.6527 3.86[1.07,13.88] —
Yaginal PGEZ pessary (normal release) 1.412 073649 410 [0.97,17.40] ——t+—
Yaginal misoprostol {dose less than S0meg) 1.42 0.51 4.14[1.582,11.24] s —
Waginal misoprostol {dose 50mcg or mare) 1.779 05099 5.92 [2.18, 16.09] —
Buccali sublingual misoprostal 1.965 06137 T13[2.14, 23.76] S E—
Sustained release misoprostol insert 2.244 065 943 [2.43, 36.60] e E—
I oxytocin plus amniotormy 2528 1.708 12.53[0.44, 356.24] t +
Mifepristone 5686 4068 294.71[0.10, 855236.65] +
.01 0 10 100

Favours intervention Favours placebo
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OR < 1 favours the stated intervention, OR >1 favours placebo

Table 8: OR and 95% Crl for hyperstimulation with fetal heart rate changes for all
interventions compared to placebo: subgroup analysis for women with
Bishop score <6

Intervention

Double balloon or
Cook’s catheter

Nitric oxide donor

Osmotic cervical
dilators

Foley catheter

Oral misoprostol
<50mcg

Titrated oral (low
dose) misoprostol

Intracervical PGE2
Vaginal PGE: tablet
No intervention

Oral misoprostol
=50mcg

Vaginal PGE:2 gel
IV oxytocin

Vaginal PGE:2 pessary
(normal release)

Vaginal misoprostol
<50mcg

Vaginal PGE:2 pessary
(slow release)

Vaginal misoprostol
=50mcg

Buccal/sublingual
misoprostol

Misoprostol vaginal
insert

IV oxytocin plus
amniotomy

Mifepristone

NMA OR (95% Crl)

0.00 (0.00, 0.48)

0.00 (0.00, 0.21)
0.00 (0.00, 0.76)

0.99 (0.33, 3.04)
1.54 (0.32, 7.60)

1.96 (0.65, 8.12)

2.00 (0.79, 5.38
2.22 (0.59, 6.03
2.15 (0.54, 9.02
3.09 (1.10, 9.19

~— ~— ~— ~—

3.45 (1.24, 10.53)
3.86 (1.12, 14.09)
4.06 (0.97, 17.85)

4.12 (157, 11.60)
4.98 (1.82, 15.01)
5.92 (2.26, 16.81)
7.07 (2.22, 24.45)
9.36 (2.52, 38.54)

12.62 (0.58, 469)

323 (1.78, 8753000)

Number of studies

NMA direct evidence contributing direct

only OR (95% Crl) evidence
1.70 (0.57, 5.51) 8
0.00 (0.00, 2.21) 1

36.74 (0.60, 93901) 2

1.47 (0.23, 9.70) 1

117.10 (5.34, 71682) 3

156.49 (0.75, 1
5956538)
217.24 (1.69, 1
4501855)

Results from overall NMA and using only direct evidence from unrelated mean effect model. An OR >1 favours

placebo ( fewer women developed hyperstimulation with fetal heart rate changes in the placebo arm), and OR <1

favours the active intervention (fewer women developed hyperstimulation with fetal heart rate changes in the

intervention arm).

Again, double balloon catheters, nitric oxide donors and osmotic cervical dilators were
shown to significantly reduce the chance of hyperstimulation as compared to placebo,
although due to the fact there were no events, the OR could not be estimated. As with the

whole population results, a number of interventions were shown to significantly increase the

chance of hyperstimulation — these included misoprostol preparations (high dose oral or
vaginal misoprostol 250mcg, low dose vaginal misoprostol <50mcg, buccal/sublingual
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1 misoprostol and misoprostol vaginal insert), vaginal PGE: gel, slow release vaginal PGE>
2 pessary and IV oxytocin.
3 Table 9: Median treatment ranks and probability of being the best treatment for all
4 interventions, for hyperstimulation with fetal heart rate changes: subgroup
5 analysis for women with a Bishop score <6
Median (95% Crl) Probability of being best

Intervention treatment rank

Nitric oxide donor 2(1,3) 39%

Double balloon or Cook’s 2(1,3) 32%

catheter

Osmotic cervical dilators 2(1,4) 30%

Foley catheter 5(4,7) 0%

Placebo 5 (4, 10) 0%

Oral misoprostol <50mcg 7 (4, 16) 0%

Intracervical PGE:2 8 (6, 12) 0%

No intervention 94, 17) 0%

Titrated oral (low dose) 9 (5, 14) 0%

misoprostol

vaginal PGE: tablet 9 (5, 16) 0%

Oral misoprostol 250mcg 12 (7, 16) 0%

Vaginal PGE: gel 12 (9, 17) 0%

Vaginal PGE:2 pessary 14 (6, 20) 0%

(normal release)

IV oxytocin 14 (7, 19) 0%

Vaginal misoprostol 14 (11, 17) 0%

<50mcg

Vaginal PGE: pessary (slow 16 (11, 19) 0%

release)

Vaginal misoprostol 250mcg 17 (14, 20) 0%

Buccal/sublingual 18 (13, 20) 0%

misoprostol

Misoprostol vaginal insert 19 (13, 21) 0%

IV oxytocin plus amniotomy 20 (4, 21) 0%

Mifepristone 21 (7, 21) 0%
6
7 The interventions which appeared to be ranked highly include nitric oxide donors, double
8 balloon and Foley catheters and osmotic cervical dilators.
9 Subgroup analysis for women with a Bishop score >6

10 Fewer studies reported on this outcome for this subgroup of women, therefore the data are
11 presented as pairwise comparisons, rather than with NMA — see the relevant forest plots and
12 GRADE tables (appendix E and F).

13 Caesarean birth

14 485 studies, comparing a total of 29 different interventions in 81,995 women were included
15 in this analysis.
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375 trials were conducted specifically in women with a singleton pregnancy. 1 trial was
conducted in women with multi-fetal pregnancy, and 13 trials included women with singleton
and multi-fetal pregnancies. The majority of trials (259) included women with pregnancies at
or greater than 37 weeks’ gestation (defined as at term or post-term pregnancies). 63 trials
included only women with pregnancies at or greater than 40 weeks’ gestation. 118 trials
included a mixed population, which included some women with preterm gestations (<37
weeks). 363 studies were conducted specifically in women with a Bishop score <6. 31 trials
included women with a previous caesarean birth, but these women comprised less than a
third of the study population in these trials. 62 trials included some women with ruptured
membranes, but again these comprised fewer than a third of the study population in these
trials.

26 studies were excluded as they reported no data for this outcome. 47 studies were
excluded as they included an irrelevant comparison (such as membrane sweeping or
acupuncture versus placebo), that was not necessary to produce a connected network. Two
studies reported zero events in both arms (Greer 1990, Ulmsten 1982). Two studies were
excluded as participants underwent automatic caesarean birth after 24 hours (Frass 2011,
Gelisen 2005). O