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Methods for induction of labour

Review question

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

Introduction

Induction of labour is a common procedure, with approximately a third of all women in the
UK undergoing induction, and there are a variety of pharmacological and mechanical
methods available. The choice of method depends on the condition of the woman’s cervix
(assessed using a vaginal examination, and categorised using a Bishop score), whether the
membranes have ruptured, and taking into consideration a woman’s preferences. The
choice also depends on the efficacy and possible adverse effects for the woman and her
baby associated with each method, and the likelihood that additional interventions (such as
caesarean birth) may be required if the induction is not successful.

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

Summary of the protocol

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

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 (PGE2) for intracervical administration

- PGF2zgel

b) Extra-amniotic administration
c) Intravenous administration
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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
e Oxytocin
- IV oxytocin alone
- IV oxytocin with amniotomy
o Nitric oxide donors
o Mifepristone
o Oestrogens
o Corticosteroids
¢ Relaxin
o Hyaluronidase
Mechanical methods
e Foley catheters
e Osmotic cervical dilators (also known as laminaria or dilapan)
o 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:

e Serious neonatal morbidity or perinatal death
e Serious maternal morbidity or death

o Maternal satisfaction

o Instrumental birth

e 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 (PGE2) 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

8
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For further details, see the review protocol in appendix A.

Methods and process

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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Clinical evidence

Included studies

A total of 564 randomised controlled trials (RCTs) were included in this evidence review. The
maijority 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).
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For the results of the threshold analysis that assesses the impact of potential bias in studies
and quantify how much the evidence in an analysis could change before the
recommendation would be expected to change, see appendix Q.

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

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

e No vaginal birth within 24 hours

o Hyperstimulation with fetal heart rate changes
e Caesarean birth

¢ Instrumental birth

e Admission to NICU

e Epidural.

No vaginal birth within 24 hours

141 studies, comparing a total of 20 different interventions in 29,056 women, were included
in this analysis. Of these, the majority were conducted specifically in women with a singleton
pregnancy (n=127), and women with a Bishop score <6 (n=115). 22 studies were conducted
exclusively with nulliparous women. 13 trials included women with a previous caesarean
birth, but these women comprised less than a third of the study population in these trials.

420 studies were excluded as they reported no data for this outcome. One study (Prasad
1989) was excluded due to reporting 100% events in each arm (all women participating in
the study did not achieve vaginal birth within 24 hours). One study was excluded as it
included an irrelevant comparison that was not necessary to produce a connected network
(Sadi 2016). One study was excluded due to the study protocol affecting the outcome
(women receiving no intervention all had caesarean birth) (Frass 2011).

The network plot for this outcome is shown below.
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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; ivOXxy: 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
<60mcg; 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.
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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

Favours intervention Favours placebo

OR <1 favours the stated intervention, OR >1 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.
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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)
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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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Table 4: OR and 95% Crl for vaginal birth not achieved within 24 hours for all
interventions compared to placebo: subgroup analysis for women with
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 -

=50mcg 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)

Results from overall NMA and only 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).

Intravenous oxytocin plus amniotomy was not included in the network for women with a
Bishop Score <6, but the remaining interventions were ranked similarly to the full analysis
above, with a variety of misoprostol preparations showing good efficacy, alongside some
preparations of vaginal PGE> (normal release pessary, vaginal PGE; gel). Mifepristone and
intravenous oxytocin were not clearly demonstrated to be better than placebo at promoting
vaginal birth within 24 hours for this subgroup.

Table 5: Median treatment ranks and probability of being the best treatment for all
interventions, for vaginal birth not achieved within 24 hours: subgroup
analysis for women with Bishop score <6

Intervention

Vaginal PGE:z pessary
(normal release)

Median (95% Crl)
treatment rank

2(1,9)

Vaginal misoprostol 250mcg 3 (1, 7)

Misoprostol vaginal insert

3(1,13)

Probability of being best

34%
10%
27%
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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%

In accordance with the best point estimates of ORs, normal release vaginal PGE; pessary
appeared to be the highest ranked intervention. A variety of other misoprostol preparations
also ranked highly, along with vaginal PGE: gel.

Subgroup analysis for women with a Bishop score >6

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

Hyperstimulation with fetal heart rate changes

172 studies, comparing a total of 21 different interventions in 36,849 women were included
in this analysis. Most studies (143) included both nulliparous and multiparous women. 19
studies were exclusively in nulliparous women. 41 studies included some women with
ruptured membranes, but these comprised less than a third of the total study population. 15
studies included some women with a previous caesarean birth (less than a third of the study
population). The majority of studies (143) were specifically carried out in a population of
women with a Bishop score <6. 55 studies were conducted in women with term or preterm
infants, 92 studies were in pregnancies >37 weeks, and 14 were specifically post term (>40
weeks’ gestation). 150 studies were conducted in women with a singleton pregnancy, 7 also
included some women with multi-fetal pregnancies.

333 studies were excluded as they reported no data for this outcome. 58 studies were
excluded as they reported no events in either arm of the study. 1 study was excluded as it
reported on an irrelevant comparison that was not necessary to produce a connected
network (Sadi 2016).

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)
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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 and 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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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.

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

Inducing labour: evidence

2021)

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

26

Inducing labour: evidence reviews for methods for induction of labour FINAL (November

2021)



FINAL
Methods for induction of labour

misoprostol and misoprostol vaginal insert), vaginal PGE: gel, slow release vaginal PGE>
pessary and |V oxytocin.

Table 9: Median treatment ranks and probability of being the best treatment for all
interventions, for hyperstimulation with fetal heart rate changes: subgroup
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:2 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%

The interventions which appeared to be ranked highly include nitric oxide donors, double
balloon and Foley catheters and osmotic cervical dilators.

Subgroup analysis for women with a Bishop score >6

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

Caesarean birth

485 studies, comparing a total of 29 different interventions in 81,995 women were included
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). One study was removed due to its inclusion criteria (Silva-Cruz 1988) and
one study was removed due to the quality of the trial (Atad 1996).

The network plot for this outcome is shown below.

Figure 13: Network for caesarean birth

bMiso NoTrt Plac
oProst vPGE2_tab
ivProst vPGE2_gel
eaPGE2PGF2 VPGE2_slow
mDbIBal PGF2_gel
mLam icPGE2
mFolCat vVPGE2 norm
Hyal vMiso_b50
Rel vMiso_a50
Cort oMiso_b50
Oest oMiso_a50
Mife NO oMiso_tit
iMiso

ivOxyAmnio  Amnio ivOxy
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Treatment codes are as follows (in alphabetical order): Amnio: Amniotomy; bMiso: Buccal/sublingual misoprostol;
Cort: Corticosteroids; eaPGE2PGF2: Extra-amniotic prostaglandins; Hyal: Hyaluronidase; icPGE::
Intracervical PGE3; iMiso: Misoprostol vaginal insert; ivOxy: IV oxytocin; ivOxyAmino: IV oxytocin plus
amniotomy; ivProst: IV prostaglandins; mDblBal: Double balloon or Cook’s catheter; mFolCat: Foley
catheter; Mife: Mifepristone; mLam: Osmotic cervical dilators; NO: Nitric oxide; NoTrt: No intervention;
Oest: Oestrogens; oMiso_a50: Oral misoprostol 250mcg; oMiso_b50: Oral misoprostol <50mcg;
oMiso_tit: Titrated oral (low dose) misoprostol; oProst: Oral prostaglandins; PGF2_gel: PGF2 gel; Plac:
placebo; Rel: Relaxin; vMiso_a50: Vaginal misoprostol 260mcg; vMiso_b50: Vaginal misoprostol
<60mcg; vPGE2gel: Vaginal PGE2_gel; vPGE2_norm: Vaginal PGE2 pessary (normal release);
vPGE;_slow: Vaginal PGE:2 pessary (slow release); vPGE2_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 14:
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Figure 15:

interventions compared to placebo

Forest plot showing NMA derived OR for caesarean birth for all

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE IV, Fixed, 95% Cl IV, Fixed, 95% CI
Mifepristone -0.4843 01784 061[0.43 087] —
Hyaluronidase -0.462 0.3147  063[0.34,117)] —t
Coricosteroids -0.40058 0377 067 [0.32,1.40] — 7
Titrated {low dose) oral misoprostol solution -0.4005 01392 067 [0.51,088] —+
Qral misoprostol (dose 50mcg or more) -0.3711 0.0974 069 [0.57 0.84] -+
Oral misoprostol tablet (Cose less than 50 mea) -0.3711 0.0975 0659 [0.57, 0.84] -+
Buccall sublingual misoprostal -0.3425 01303 0.71[0.54, 087 —+
vaginal misoprostol (Dose less than S0mco) -0.3425 0.0945 0.71[0.59 0.89] -+
PGF2 gel -0.3147 027 073[0.431.24] —
“Yaginal misoprostol (Dose S0mcg or more) -0.2744 00877 0.76[0.64,080] +
Mitric oxide -0.2485 01089 0.78[0.63 0.47] -
Oestrogens -0.223 02287 0.80[0.51,1.25] —
vaginal PGEZ (pessary - slow release) -01744 01078  0.84[0.68 1.04] -
Waginal PGEZ {gel) -01625 0.0918  0.85[0.71,1.02] -H
techanical methads-Double halloons Cook's catheter -0.1808 01507 086 [0.64,1.16] —+
Mechanical methods - foley catheter -0.1393 0.0966 087 [0.72 1.09] ‘f
Sustained release misoprostal inser -0.1393 0.2157 087 [0.47, 1.33] —H—
vaginal PGE2 pessary (normal release) -01165 01224 0.89[0.70,1.13] -+
Intracervical PGE2 -0.0843 00852 081077, 1.08] -+
Extra-amnictic PGEZ or PGF2 -0.0408 0.2314 086 [0.61,1.51] —
Mo treatment -0.0408 0126 0.96[0.75 1.23] —+
Oral prastaglanding -0.0408 0.2484 096 [0.59, 1.56] b
Mechanical methads - laminaria including dilapan 0 01468 1.00([0.74, 1.33] -+
IV oxytocin plus amniotarmy 001 016586 1.01[0.73,1.40] -+
Waginal PGEZ {tablet) 00198 01176 1.02[0.81,1.28] -+
Relaxin 0.0296 0.3487 1.03[0.52, 2.04] —
IV oxytacin 0.0953 01081  1.10([0.89,1.36] T
Amniotomy 0.3988 03047 1.49[082 2.71] T+
IV prostaglandin 1.2975 0.6828 3.66 [0.96, 13.95] —t——

0.02 0.1 10 &0

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

Favours intervention Favours placebo

Table 10: OR and 95% Crl for caesarean birth for all interventions compared to

placebo

NMA direct evidence

Intervention
Mifepristone
Hyaluronidase
Corticosteroids

Titrated oral (low
dose) misoprostol

Oral misoprostol
=50mcg

Oral misoprostol
<50mcg

Buccal/sublingual
misoprostol

Vaginal misoprostol
<50mcg

PGF:2 gel

Vaginal misoprostol
=50mcg

Nitric oxide donor

NMA OR (95% Crl)
0.61 (0.43, 0.87)
0.63 (0.34, 1.16)
0.67 (0.32, 1.39)
0.67 (0.51, 0.88)

0.69 (0.57, 0.85)
0.69 (0.47, 1.01)
0.71 (0.55, 0.91)
0.71 (0.59, 0.84)

0.73 (0.43, 1.26)
0.76 (0.64, 0.91)

0.78 (0.63, 0.95)

only OR (95% Crl)
0.68 (0.45, 1.02)
0.22 (0.09, 0.52)
0.84 (0.38, 1.83)

0.36 (0.13, 0.96)

0.74 (0.46, 1.18)

0.62 (0.29, 1.34)
0.59 (0.19, 1.79)

0.94 (0.71, 1.24)
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Number of studies
contributing direct
evidence

7
1
2
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Intervention
Oestrogens

Vaginal PGE:2 pessary
(slow release)

Foley catheter

Misoprostol vaginal
insert

Vaginal PGE: gel

Double balloon or
Cook’s catheter

Vaginal PGE:2 pessary
(normal release)

Intracervical PGE2

Extra-amniotic
prostaglandins

No intervention
Oral prostaglandins

Osmotic cervical
dilators

IV oxytocin plus
amniotomy

Vaginal PGE: tablet
Relaxin

IV oxytocin
Amniotomy

IV prostaglandins

NMA OR (95% Crl)

0.80 (0.51, 1.26)
0.84 (0.68, 1.03)

0.87 (0.72, 1.06)
0.87 (0.57, 1.34)

0.85 (0.75, 1.01)
0.86 (0.64, 1.15)

0.89 (0.70, 1.14)

0.91 (0.77, 1.08)
0.96 (0.61, 1.48)

0.96 (0.75, 1.22)
0.96 (0.59, 1.56)
1.00 (0.75, 1.35)

1.01(0.73, 1.39)

1.02 (0.81, 1.27)
1.03 (0.52, 2.07)
1.10 (0.89, 1.35)
1.49 (0.82, 2.66)
3.66 (0.96, 17.76)

NMA direct evidence
only OR (95% Crl)

1.07 (0.54, 2.14)
0.56 (0.24, 1.29)

0.94 (0.62, 1.43)

0.85 (0.48, 1.49)

0.83 (0.63, 1.09)
0.39 (0.06, 1.94)

0.39 (0.01, 5.87)
1.26 (0.39, 4.13)

2.27 (0.48, 13.20)
1.03 (0.52, 2.07)

Number of studies
contributing direct
evidence

3
2

10

o N

Results from overall NMA and using only direct evidence from unrelated mean effect model. An OR >1 favours
placebo (fewer women required caesarean birth for placebo arm), and OR <1 favours the active intervention
(fewer women required caesarean birth in the intervention arm).

A small number of interventions showed apparent benefit at reducing the rate of caesarean
birth as compared with placebo — these were mifepristone, titrated oral (low dose)
misoprostol, oral or vaginal high dose misoprostol (>50mcg), vaginal low dose misoprostol
(<50mcg), buccal/sublingual misoprostol, and nitric oxide donors. No intervention was
definitively found to significantly increase the rate of caesarean birth (as compared to
placebo). However, the point estimates for certain interventions (particularly amniotomy and
IV prostaglandin) suggested that these treatments may result in an increased caesarean
birth rate as compared to placebo.

Table 11: Median treatment ranks and probability of being the best treatment for all
interventions, for caesarean birth

Intervention
Mifepristone
Hyaluronidase

Titrated oral (low dose)

misoprostol
Corticosteroids

Oral misoprostol 250mcg

Median (95% Crl) treatment

rank

3(1,17)
4 (1, 27)
5(1, 14)

5 (1, 28)
6 (2, 12)

32

20%
25%
4%

24%
1%

Probability of being best
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Median (95% Crl) treatment Probability of being best

Intervention rank

Oral misoprostol <60mcg 6 (1, 22) 7%
Buccal/sublingual 7 (2, 16) 1%
misoprostol

Vaginal misoprostol 7(3,12) 0%
<50mcg

PGF2 gel 8 (1, 28) 9%
Vaginal misoprostol 10 (5, 15) 0%
=50mcg

Nitric oxide donor 11 (4, 20) 0%
Oestrogens 12 (1, 28) 3%
Vaginal PGE:2 pessary 14 (7, 22) 0%
(slow release)

Vaginal PGE:2 gel 15 (9, 21) 0%
Foley catheter 16 (10, 23) 0%
Misoprostol vaginal insert 16 (2, 28) 1%
Double balloon or Cook’s 16 (5, 26) 0%
catheter

Vaginal PGE:2 pessary 17 (8, 26) 0%
(normal release)

Intracervical PGE:2 19 (13, 24) 0%
Extra-amniotic 21 (4, 29) 0%
prostaglandins

No intervention 21 (11, 27) 0%
Oral prostaglandins 21 (3, 29) 1%
Placebo 23 (16, 27) 0%
IV oxytocin plus 23 (10, 28) 0%
amniotomy

Osmotic cervical dilators 23 (11, 28) 0%
Vaginal PGE: tablet 23 (16, 28) 0%
Relaxin 24 (2, 29) 2%
IV oxytocin 26 (20, 29) 0%
Amniotomy 29 (15, 30) 0%
IV prostaglandins 30 (22, 30) 0%

There was considerable uncertainty in the treatment rankings for many interventions, shown
by the wide 95% Crls for several treatments (including hyaluronidase, corticosteroids, PGF-
gel, oestrogens, misoprostol vaginal insert, relaxin).

The majority of studies contributing to this outcome were at low risk of bias for incomplete
outcome data, 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 (although a low risk of
bias for outcome assessors). While whether or not a caesarean birth occurs is an objective
outcome, it is plausible that personnel’s awareness of what treatments have predated a
decision about caeserean birth may be influential. Approximately half of the studies
contributing to this outcome were at unclear risk of bias for random sequence generation
and allocation concealment. There was also some evidence of inconsistency between the
direct and indirect effect estimates (see appendix P for more detail). The committee noted
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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, 363 studies, comparing a total of 28 different
interventions in 63,034 women were included in this analysis. The network plot for this
outcome is shown below.

Figure 16: Network for caesarean birth: subgroup analysis for women with Bishop

score <6
bMiso O Plac
eaPGE2PGF2 VPGE2_gel
mDbilBal SATD ) VPGEZ_slow
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Rel ) vMliso_b50
Cort vMiso_a50
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<~ oMiso_a50

NO oMiso _tit

Treatment codes are as follows (in alphabetical order): Amnio: Amniotomy; bMiso: Buccal/sublingual misoprostol;
Cort: Corticosteroids; eaPGE2PGF2: Extra-amniotic prostaglandins; Hyal: Hyaluronidase; icPGE2:
Intracervical PGE2; iMiso: Misoprostol vaginal insert; ivOxy: IV oxytocin; ivOxyAmino: IV oxytocin plus
amniotomy; ivProst: IV prostaglandins; mDblBal: Double balloon or Cook’s catheter; mFolcat: Foley
catheter; Mife: Mifepristone; mLam: Osmotic cervical dilators; NO: Nitric oxide; NoTrt: No intervention;
Oest: Oestrogens; oMiso_a50: Oral misoprostol 250mcg; oMiso_b50: Oral misoprostol <60mcg;
oMiso_tit: Titrated oral (low dose) misoprostol; oPost: Oral prostaglandins;, PGF2_gel: PGF2 gel; Plac:
placebo; Rel: Relaxin; vMiso_a50: Vaginal misoprostol 250mcg; vMiso_b50: Vaginal misoprostol
<50mcg; vPGE:gel: Vaginal PGE2_gel; vPGE2_norm: Vaginal PGE2 pessary (normal release);
vPGE2_slow: Vaginal PGE: 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 17: Caesarean birth (subgroup analysis for women with Bishop score <6): risk

of bias assessment
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Figure 18: Forest plot showing NMA derived OR for caesarean birth 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
Oral prostaglanding -06931 0.3745 0.50[0.24,1.04] —t
Hyaluronidase -0.4943 0.2982 0.61[0.34,1.09] —
Buccall sublingual misoprostal -0.478 01413 062047 082 —+
Extra-amniotic PGE2 or PGF2 -0.478 02917 062[0.35,1.10] —
Titrated {Jow dose) aral misoprostol solution -0.4463 01468 064 [0.458, 0.85] -+
Cral misoprostol tablet (Dose less than 50 mog) -0.4155 01954 0.66([0.45, 0.97] —
Waginal misoprostol (Dose less than S0meg) -0.3857 0.08 0.68[0.57, 0.81] +
Oral misoprostol (dose S0mcg or more) -0.3857 0.1083 068 [0.55, 0.84] -+
Mifepristone -0.3567 0182 0.70[0.49,1.00] —
Oestrogens -0.3425 0.25959 0.71[0.43,1.17] —
Waginal misoprostal {Dose S0mcg or more) -0.3011 0.0986 0.74 [0.61,0.590] +
Mitric oxide -0.2614 01024 0.77[0.63,0.94] +
Waginal PGE2 (pessary - slow release) -0.1985 01107 0.82 [0.66,1.02] -+
Waginal PGEZ (gel) -0.1985 0.0955 0.82 [0.68, 0.99] +
Mechanical methods - foley catheter -01863 04017 0.83([0.68, 1.01] -+
Waginal PGEZ pessary (narmal release) -0.1625 01369 0.85[0.65,1.11] —+
Sustained release misoprostal insert -0.1625 0.2129 0.85[0.56,1.29] —
Mechanical methods-Double halloonf Cook's catheter -01393 01566 0.87 [0.64,1.18] —+
Intracervical PGEZ -0.1278 0.0884 0.88[0.74,1.09] +
Mechanical methods - laminaria including dilapan -01165 01603 0.89 [0.65,1.232] —4
PGF2 gel -0.0943 0.4194 0.91[0.40, 2.07] —h—
Waginal PGEZ2 (tablet) -0.0408 01192 0.96[0.76,1.21] -+
Mo treatment -0.0305 01381 087 [0.74,1.27] -
I owytocin 01044 01243 1.11[0.87 142 T+
Caotticosteroids 01587 0.61587 1.17[0.359, 3.91] ——
Relaxin 0.3148 0.4045 1.37[0.62,3.03] B
It cxytocin plus amniotomy 04637 06328 1.59([0.46, 5.50] e e
0o 01 10 100
Favours intervention Favours placebo
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OR <1 favours the stated intervention, OR >1 favours placebo

Table 12: OR and 95% Crl for caesarean birth for all interventions compared to
placebo: subgroup analysis for women with Bishop score <6

Intervention
Oral prostaglandin
Hyaluronidase

Buccal/sublingual misoprostol

Extra-amniotic prostaglandin

Titrated oral (low dose)
misoprostol

Oral misoprostol <50mcg
Oral misoprostol 250mcg
Vaginal misoprostol <60mcg
Mifepristone

Oestrogens

Vaginal misoprostol 250mcg
Nitic oxide donor

Vaginal PGE:2 pessary (slow
release)

Vaginal PGE:2 gel
Foley catheter
Misoprostol vaginal insert

Vaginal PGE:2 pessary
(normal release)

Double balloon or Cook’s
catheter

Intracervical PGE:2
Osmotic cervical dilators
PGF:2 gel

Vaginal PGE: tablet

No intervention

IV oxytocin

Corticosteroids

Relaxin

IV oxytocin plus amniotomy

NMA OR (95% Crl)

0.50 (0.24, 1.04)
0.61 (0.34, 1.10)
0.62 (0.47, 0.81)
0.62 (0.35, 1.07)
0.64 (0.48, 0.86)

0.66 (0.45, 0.96)
0.68 (0.55, 0.84)
0.68 (0.57, 0.82)
0.70 (0.49, 1.01)
0.71 (0.43, 1.15)
0.74 (0.61, 0.90)
0.77 (0.63, 0.94)
0.82 (0.66, 1.02)

0.82 (0.68, 0.99)
0.83 (0.68, 1.01)
0.85 (0.56, 1.27)
0.85 (0.65, 1.12)

0.87 (0.64, 1.17)

0.88 (0.74, 1.05)
0.89 (0.65, 1.22)
0.91 (0.40, 2.03)
0.96 (0.76, 1.23)
0.97 (0.74, 1.28)
1.11 (0.87, 1.41)
1.17 (0.35, 3.92)
1.37 (0.62, 3.10)
1.59 (0.46, 5.28)

NMA direct

evidence only OR

(95% Crl)

0.22 (0.09, 0.51)

0.39 (0.07, 1.95)

0.37 (0.14, 0.95)
0.69 (0.42, 1.14)
0.68 (0.46, 1.01)
1.04 (0.47, 2.25)
0.62 (0.16, 2.31)
0.94 (0.72, 1.23)
0.56 (0.25, 1.27)

0.86 (0.55, 1.34)

1.11 (0.49, 2.54)

0.83 (0.63, 1.11)
1.27 (0.40, 4.13)
0.64 (0.07 4.00)

1.16 (0.36, 3.94)
1.36 (0.61, 3.15)

Number of studies
contributing direct
evidence

N = =2 NN &~ =~

16

1

Results from overall NMA and using only direct evidence from unrelated mean effect model. An OR >1 favours
placebo (fewer women underwent caesarean birth in the placebo arm), and OR <1 favours the active intervention
(fewer women underwent caesarean birth in the intervention arm).

Several interventions were shown to be of benefit over placebo to reduce the rate of
caesarean birth. These were: various forms of misoprostol (buccal, titrated oral, low/high
dose oral, low/high dose vaginal) vaginal PGE; gel and nitric oxide donors. A number of
interventions (slow release vaginal PGE; pessary, mifepristone, Foley catheter, extra-
amniotic prostaglandin and oral prostaglandin) appeared to be of similar effectiveness to

placebo at reducing the chance of caesarean birth.
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Table 13: Median treatment ranks and probability of being the best treatment for all
interventions, for caesarean birth: subgroup analysis for women with
Bishop score <6

Median (95% Crl) treatment Probability of being best

Intervention rank

Oral prostaglandin 2 (1, 23) 42%
Buccal/sublingual 5(1,12) 3%
misoprostol

Extra-amniotic 5(1, 24) 13%
prostaglandins

Hyaluronidase 5(1, 25) 16%
Titrated oral (low dose) 6 (2, 15) 2%
misoprostol

Oral misoprostol 250mcg 7 (3, 14) 0%
Oral misoprostol <50mcg 7(1,21) 3%
Mifepristone 8 (1, 23) 3%
Vaginal misoprostol 8 (4, 12) 0%
<50mcg

Oestrogens 9 (1, 25) 4%
Vaginal misoprostol 11 (6, 16) 0%
=50mcg

Nitric oxide donor 12 (5, 21) 0%
Vaginal PGE:2 pessary 15 (8, 22) 0%
(slow release)

Vaginal PGE:2 gel 15 (10, 21) 0%
Foley catheter 16 (10, 21) 0%
Misoprostol vaginal insert 17 (4, 26) 0%
Vaginal PGE:2 pessary 17 (7, 25) 0%
(normal release)

Double balloon or Cook’s 18 (7, 25) 0%
catheter

Intracervical PGE:2 19 (13, 23) 0%
Osmotic cervical dilators 19 (7, 26) 0%
PGF2 gel 20 (1, 28) 4%
Vaginal PGE: tablet 22 (14, 26) 0%
No intervention 22 (12, 27) 0%
Placebo 23 (17, 26) 0%
IV oxytocin 25 (20, 27) 0%
Corticosteroids 26 (1, 28) 6%
Relaxin 27 (5, 28) 0%
IV oxytocin plus 27 (2, 28) 2%
amniotomy

As with the full data, there is considerable uncertainty in the rankings for many of the
interventions.
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Subgroup analysis for women with a Bishop score >6

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

Instrumental birth

243 studies, comparing a total of 28 different interventions in 42,671 women were included
in this analysis.

41 studies were conducted in nulliparous women, 8 studies were exclusively in multiparous
women, and 188 included a mixed population (6 studies did not comment on parity in the
demographics/inclusion criteria). The majority of studies (171) were conducted in women
with a Bishop score of <6. 14 studies only included women with a Bishop score >6. 46
studies included women with any Bishop score, and 12 did not report the cervical status.
Most studies (134) included women at 37 weeks of gestation or greater. 30 studies
specifically included women with a gestational age of 40 weeks or more. 59 studies included
a mixed population, which may have included some women at <37 week’s gestation, and 20
studies did not state the gestational age of participants. The vast majority of studies (200)
were in women with a singleton pregnancy. 8 studies included some women with multi-fetal
pregnancy, but none were conducted exclusively in women with multiple gestations. 35
studies did not report whether participants had a singleton or multi-fetal pregnancy.

182 studies specifically excluded women with a previous caesarean birth. 16 studies
included some women with a previous caesarean birth, but these comprised less than a third
of the total study population. The remaining 45 studies did not comment on whether women
with a previous caesarean birth were excluded. 132 studies specifically included women with
intact membranes, 46 studies also included some women with ruptured membranes, but
again these comprised less than a third of the total population in the study. The remaining 65
studies did not comment on membrane status.

296 studies were excluded as they reported no data for this outcome. 23 studies were
excluded as they included an irrelevant comparison that was not necessary to produce a
connected network. 1 study was excluded as it reported no events in either arm (Aalami-
Harandi 2013). 1 study was excluded for its inclusion criteria (Silva-Cruz 1988).

The network plot for this outcome is shown below.
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Figure 19:  Network for instrumental birth
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Treatment codes are as follows (in alphabetical order): Amnio: Amniotomy; bMiso: Buccal/sublingual misoprostol;
eaPGE2PGF2: Extra-amniotic prostaglandins; icPGEz2: Intracervical PGE2; iMiso: Misoprostol vaginal
insert; ivOxy: IV oxytocin; ivOxyAmino: IV oxytocin plus amniotomy; ivProst: IV prostaglandins; mDbiBal:
Double balloon or Cook’s catheter; mFolCat: Foley catheter; Mife: Mifepristone; mLam: Osmotic cervical
dilators; NO: Nitric oxide; NoTrt: No intervention; Oest: Oestrogens; oMiso_a50: Oral misoprostol
250mcg; oMiso_b50: Oral misoprostol <50mcg; oMiso_tit: Titrated oral (low dose) misoprostol; oProst:
Oral prostaglandins; PGF2_gel: PGF2 gel; Plac: placebo; Rel: Relaxin; vMiso_a50: Vaginal misoprostol
250mcg; vMiso_b50: Vaginal misoprostol <560mcg; vPGE: gel: Vaginal PGE2_gel; vPGE2_norm: Vaginal
PGE2pessary (normal release); vPGE2_slow: Vaginal PGE: pessary (slow release); vPGE2_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 20: Instrumental birth: risk of bias assessment
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Figure 21:  Forest plot showing NMA derived OR for instrumental birth for all
interventions compared to placebo

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE IV, Fixed, 95% Cl IV, Fixed, 95% CI
PGF2 gel -0.6539 0.2168 0.52[0.34, 0.80] —+
Oestrogens -0.4308 0.3945 0.65[0.30,1.41] —t+1
Oral prostaglanding -0.3857 0.2837 0.68[0.39,1.19] —7
Waginal PGE2 (pessary - slow release) -0.3567 0182 0.70([0.48,1.00] —
Crral misoprostol tablet {(dose less than 50 meg) -0.3425 03465 0.71[0.36,1.40] —+
Mechanical methods - Foley catheter -0.3285 0466 0.72[0.42, 1.00] —H
Mechanical methods-Douhle halloons Cook's catheter -0.2744 02035 0T7A[051,1.17] —7
Waginal misoprostol (dose less than 50meg) -0.1885 0168 0.82[0.488, 1.14] —+r
Extra-amniotic PGEZ or PGF2 -0.1985 03176 0.82[0.44,1.53] ——
Arnniatarmy -0.1744  0.275  0.84[0.49 1.44] —H—
Titrated {low dose) oral misoprastal solution -0.1393 02069 0.87[0.58,1.31] —t-
Sustained release misoprostol inser -01278 032 0.88[0.47, 1.69) —H—
Waginal PGEZ (gel) -0.1165 01449 0.89[0.67,1.18] —+
lechanical methods - laminaria including dilapan -0.1164 02645 0.89[0.453,1.49] ——
Intracerical PGE2 -0.1054 01506 0.890 [0.67,1.21] —t-
Waginal PGEZ (tablef) -0.0619 01728 0.94 [0.67,1.32] —i—
Mitric oxide -0.0513 01275 0.485([0.74,1.22] -+
YWaginal misoprostol (dose A0mcg ar more) -0.0408 01612 096[0.70,1.32] —
Crral misoprostol tablet (dose S0mcg or more) -0.0408 01685 0.96[0.65,1.34] -
I xytocin plus amniotomy -0.0408 0.2069 0.96 [0.64,1.44] b
Buccall sublingual misoprostol -0.0101 02388 0.99[0.62,1.58] —
IW oxytocin 0.0488 01895 1.05[0.73, 1.581] e
Waginal PGEZ pessary (normal release) 0.0862 01707 1.09[0.78, 1.52] -
Relaxin 02776 0.3537 1.32[0.66, 2.64] -1+
Mo treatment 0.3436 0.2348 1.41[0.89, 2.23] T
Mifepristone 0.3784 02193 1.46[0.95, 2.24] ——
IV prostaglandin 08755 06214 2.40[0.71,8.11] Tt

0.01 0 10 100

OR <1 favours the stated intervention, OR >1 favours placebo.
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Table 14: OR and 95% Crl for instrumental birth for all interventions compared to

placebo

Intervention

PGF2 gel
Oestrogens

Oral prostaglandins

Vaginal PGE:2 pessary

(slow release)

Oral misoprostol
<50mcg

Foley catheter

Double balloon or
Cook’s catheter

Vaginal misoprostol
<50mcg

Extra-amniotic
prostaglandins

Amniotomy

Titrated oral (low
dose) misoprostol

Misoprostol vaginal
insert

Vaginal PGE:2 gel

Osmotic cervical
dilators

Intracervical PGE:
Vaginal PGE: tablet
Nitric oxide donor
Vaginal misoprostol
=50mcg

Oral misoprostol
=50mcg

IV oxytocin plus
amniotomy

Buccal/sublingual
misoprostol

IV oxytocin

Vaginal PGE:2 pessary

(normal release)
Relaxin

No intervention
Mifepristone

IV prostaglandins

NMA OR (95% Crl)
0.52 (0.34, 0.81)
0.65 (0.30, 1.39)
0.68 (0.39, 1.18)

0.70 (0.49, 1.00)

0.71(0.36, 1.31)
0.72 (0.52, 0.98)

0.76 (0.51, 1.13)
0.82 (0.59, 1.12)

0.82 (0.44, 1.53)
0.84 (0.49, 1.41)

0.87 (0.58, 1.30)

0.88 (0.47, 1.65)
0.89 (0.67, 1.20)

0.89 (0.53, 1.49
0.90 (0.67, 1.22
0.94 (0.67, 1.33
0.95 (0.74, 1.23

~— ~— ~— ~—

0.96 (0.70, 1.29)
0.96 (0.69, 1.31)
0.96 (0.64, 1.42)

0.99 (0.62, 1.56)
1.05 (0.73, 1.52)

1.09 (0.78, 1.54)
1.32 (0.66, 2.75)
1.41(0.89, 2.31)
1.46 (0.95, 2.33)
2.40 (0.71, 8.64)

NMA direct evidence

only OR (95% Crl)
0.51 (0.31, 0.83)
0.66 (0.25, 1.65)

0.95 (0.41, 2.25)

0.41 (0.09, 1.60)

1.32(0.29, 6.33)

0.49 (0.12, 1.72)

1.02 (0.58, 1.81)

0.95 (0.68, 1.34)

1.04 (0.35, 3.10)

0.93 (0.50, 1.72)
1.33 (0.65, 2.80)

1.56 (0.97, 2.54)

Number of studies
providing direct
evidence

3
1

5

Results from overall NMA and using only direct evidence from unrelated mean effect model. An OR >1 favours
placebo (fewer women required instrumental birth for placebo arm), and OR <1 favours the active intervention
(fewer women required instrumental birth in the intervention arm).
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The only interventions found to decrease the likelihood of instrumental birth were
prostaglandin F> gel, Foley catheter and slow release vaginal PGE; pessary.

Table 15: Median treatment ranks and probability of being the best treatment for all
interventions, for instrumental birth

Median (95% Crl) treatment Probability of being best

Intervention rank

PGF2 gel 2(1,12) 43%
Oestrogens 4 (1, 26) 22%
Oral prostaglandins 5(1, 22) 10%
Oral misoprostol tablet (<50

mcg) 5 (1, 25) 12%
Vaginal PGE: (pessary —

slow release) 5(2, 14) 2%
Foley catheter 6 (2, 11) 0%
Double balloon or Cook’s

catheter 8 (2, 20) 1%
Vaginal misoprostol (<50 10 (4, 18) 0%
mcg)

Extra-amniotic PGE2 or PGF2 10 (1, 26) 4%
Amniotomy 11 (2, 25) 1%
Titrated oral (low dose)

misoprostol 12 (3,24) 0%
Vaginal PGE: (gel) 13 (8, 20) 0%
Osmotic cervical dilators

including dilapan 13 (2, 26) 1%
Sustained release

misoprostol insert 13 (1, 27) 3%
Intracervical PGE:2 14 (7, 22) 0%
Vaginal PGE: (tablet) 16 (8, 24) 0%
Nitric oxide donor 16 (5, 25) 0%
Vaginal misoprostol (260mcg) 17 (10, 23) 0%
Oral misoprostol tablet

(250mcg) 17 (9, 24) 0%
IV oxytocin plus amniotomy 17 (6, 25) 0%
Buccal/sublingual misoprostol 19 (4, 26) 0%
Placebo 19 (8, 25) 0%
IV oxytocin 21 (10, 26) 0%
Vaginal PGE:2 pessary

(normal release) 22 (12, 26) 0%
Relaxin 25 (4, 28) 0%
No treatment 26 (18, 28) 0%
Mifepristone 26 (15, 28) 0%
IV prostaglandin 28 (7, 28) 0%

There was considerable uncertainty in the treatment rankings. In keeping with the odds
ratios, PGF, gel and Foley catheter appeared to rank highly (at reducing the chance of
instrumental birth).
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The majority of studies contributing to this outcome were at low risk of bias for incomplete
outcome data, 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 (although a low risk of
bias for outcome assessors). While whether or not an instrumental birth occurs is an
objective outcome, it is plausible that personnel’s awareness of what treatments have
predated a decision about birth may be influential. Approximately half of the studies
contributing to this outcome were at unclear risk of bias for random sequence generation
and allocation concealment. 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, 171 studies, comparing a total of 27 different
interventions in 37,387 women were included in this analysis. The network plot for this
outcome is shown below.

Figure 22: Network for instrumental birth: subgroup analysis for women with
Bishop score <6
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Treatment codes are as follows (in alphabetical order): Amnio: Amniotomy; bMiso: Buccal/sublingual misoprostol;
eaPGE2PGF2: Extra-amniotic prostaglandins; icPGEz2: Intracervical PGE2; iMiso: Misoprostol vaginal
insert; ivOxy: IV oxytocin; ivOxyAmino: IV oxytocin plus amniotomy; ivProst: IV prostaglandins; mDblBal:
Double balloon or Cook’s catheter; mFolCat: Foley catheter; Mife: Mifepristone; mLam: Osmotic cervical
dilators; NO: Nitric oxide; NoTrt: No intervention; Oest: Oestrogens; oMiso_a50: Oral misoprostol
250mcg; oMiso_b50: Oral misoprostol <50mcg; oMiso_tit: Titrated oral (low dose) misoprostol; oProst:
Oral prostaglandins; PGF2_gel: PGF2 gel; Plac: placebo; Rel: Relaxin; vMiso_a50: Vaginal misoprostol
250mcg; vMiso_b50: Vaginal misoprostol <60mcg; vPGE: gel: Vaginal PGE2_gel; vPGE2_norm: Vaginal
PGE: pessary (normal release); vPGE2_slow: Vaginal PGE: pessary (slow release); vPGE2_tab: vaginal
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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.

Figure 23: Instrumental birth (subgroup analysis for women with Bishop score <6):
risk of bias assessment
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Figure 24:  Forest plot showing NMA derived OR for instrumental birth 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
Oestrogens -0.3711 0425 069[0.30,1.59)] —t
Yaginal PGE2 {pessary - slow release) -0.3147 02138 073[048 1.11] —+
Oral misoprostol tablet (dose less than 50 mcg) -0.2744 03404 0.FE[0.39, 1.48] ——
PGFZ gel -0.2744 09418 0FF[012, 4.81] e
Mechanical methods - Foley catheter -0.2614 01906 077 [0.53,1.12] —r
Mo treatment -0.2231 04366 0.80[0.34,1.88] —tH—
Mechanical methods-Douhle balloon/ Cook's catheter -0.1985 02227 082043, 1.27] —
Waginal misoprostol (dose less than S0meg) -0.1625 0195 0.85([0.58, 1.29] —+
Titrated {low dose) oral misoprostal solution -0.1278 02492 0.88([0.54,1.43] —t—
Extra-amniatic PGEZ or PGF2 -01278 0331 0.85[0.46, 1.68] —h—
Oral misoprostal tablet {dose S0meog or more) -0.0943 02041 0.91 [061,1.36] —+—
Sustained release misoprostol ingert -0.0834 03537  0.92[0.46, 1.84] ——
Mechanical methods - laminaria including dilapan -0.0619 0.2924 094 [0.53, 1.67] ——
Waginal PGEZ (gel) -0.0408 01753 0.96[0.68, 1.36] -
Mitric oxide -0.0408 01328 0.8F[0.74,1.29] -
Waginal misoprostol {(dose S0mceg ar maore) -0.0202 01865 0.98([0.68 1.41] -1
Waginal PGE2 {tahlef) -0.0202 0.2017 0.85[0.66, 1.46] -
Intracervical PGEZ -0.0202 0.1865 0.88[0.68, 1.41] ——
IV oytocin plus amniotomy 0.0198 06974 1.02[0.26, 4.00] D B
Oral prostaglanding 00677 0409 1.07[048 2.39] —
Buccall sublingual misoprostol 01222 02931 113[063, 2.03] —t—
Yaginal PGE2 pessary inormal release) 01398 02248 115[074,1.79] ——
I\ axytacin 01655 02381 1.18[0.74,1.88] -t
Wifepristone 0.392 02262 1.48[0.85 2.31] ——
I prostaglandin 0.9594 1.4826 2.61[0.14, 48.66] t
Relaxin 11282 07649 3.09[0.69, 13.584] I B

0.01 041 10 100

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

Table 16: OR and 95% Crl for instrumental birth for all interventions compared to
placebo: subgroup analysis for women with a Bishop score <6

Intervention
Oestrogens

Vaginal PGE:2 pessary

(slow release)
PGF:2 gel

Oral misoprostol
<50mcg

Foley catheter
No intervention

Double balloon or
Cook’s catheter

Vaginal misoprostol
<50mcg

Extra-amniotic
prostaglandins

Titrated oral (low
dose) misoprostol

Oral misoprostol
=50mcg

Misoprostol vaginal
insert

Osmotic cervical
dilators

Vaginal PGE: gel
Nitric oxide donor
Vaginal PGE: tablet
Intracervical PGE:2

Vaginal misoprostol
=50mcg

IV oxytocin plus
amniotomy

Oral prostaglandins

Buccal/sublingual
misoprostol

Vaginal PGE:2 pessary

(normal release)
IV oxytocin
Mifepristone

IV prostaglandins
Relaxin

NMA OR (95% Crl)
0.69 (0.30, 1.49)

0.73 (0.48, 1.13)
0.76 (0.12, 3.94)

0.76 (0.39, 1.53)
0.77 (0.53, 1.12)
0.80 (0.34, 1.67)

0.82 (0.53, 1.25)
0.85 (0.58, 1.23)

0.88 (0.46, 1.63)
0.88 (0.54, 1.46)
0.91 (0.61, 1.35)
0.92 (0.46, 1.83)

0.94 (0.53, 1.63)
0.96 (0.68, 1.35)
0.96 (0.74, 1.25)
0.98 (0.66, 1.47)
0.98 (0.68, 1.39)

0.98 (0.68, 1.40)

1.02 (0.26, 3.62)
1.07 (0.48, 2.37)

1.13 (0.63, 1.99)

1.15 (0.74, 1.79)
1.18 (0.74, 1.89)
1.48 (0.95, 2.33)
2.61(0.14, 58.17)
3.09 (0.69, 25.74)

NMA direct evidence

only OR (95% Crl)
0.65 (0.25, 1.65)

0.96 (0.41, 2.24)

0.29 (0.01, 9.83)

1.31(0.28, 6.24)

0.43 (0.08, 1.80)
0.95 (0.68, 1.36)

1.01 (0.56, 1.78)

1.07 (0.34, 3.43)

0.72 (0.19, 2.42)

1.57 (0.97, 2.55)

3.13 (0.70, 26.29)

Number of studies
providing direct
evidence

1

2

1

Results from overall NMA and using only direct evidence from unrelated mean effect model. An OR >1 favours
placebo (fewer women required instrumental birth for placebo arm), and OR <1 favours the active intervention
(fewer women required instrumental birth in the intervention arm).
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For the subgroup analysis, no interventions were shown to significantly reduce the chance of
instrumental birth, as compared to placebo.

Table 17: Median treatment ranks and probability of being the best treatment for all
interventions, for instrumental birth: subgroup analysis for women with
Bishop score <6

Median (95% Crl) treatment Probability of being best

Intervention rank

Oestrogens 4 (1, 24) 17%
Vaginal PGE: (pessary — 5(1,17) 4%
slow release)

PGF:2 gel 6 (1, 27) 29%
Oral misoprostol tablet 6 (1, 24) 8%
(<50mcg)

Mechanical methods — Foley 6 (2, 13) 0%
catheter

Mechanical methods — 8 (2, 20) 1%
Double balloon or Cook’s

catheter

No treatment 8 (1, 25) 9%
Vaginal misoprostol (<50mcg) 9 (3, 18) 0%
Extra-amniotic PGE2 or PGF2 10 (1, 24) 3%
Titrated (low dose) oral 11 (2, 23) 1%
misoprostol solution

Oral misoprostol tablet 12 (4, 21) 0%
(=50mcg)

Sustained release 12 (1, 25) 3%
misoprostol insert

Mechanical methods — 13 (2, 25) 1%

osmotic cervical dilators
including dilapan

Nitric oxide donor 14 (4, 23) 0%
Vaginal PGE: (gel) 15 (8, 21) 0%
Vaginal misoprostol (=50mcg) 15 (8, 22) 0%
Intracervical PGE:2 15 (7, 22) 0%
Vaginal PGE: (tablet) 15 (6, 23) 0%
Placebo 16 (5, 24) 0%
IV oxytocin plus amniotomy 17 (1, 27) 11%
Oral prostaglandins 19 (2, 26) 2%
Buccal/sublingual misoprostol 20 (4, 26) 0%
Vaginal PGE:2 pessary 21 (10, 25) 0%
(normal release)

IV oxytocin 21 (9, 26) 0%
Mifepristone 24 (11, 27) 0%
Relaxin 26 (4, 27) 1%
IV prostaglandin 26 (1, 27) 10%

As with the full data, there is great uncertainty in the rankings for the specific interventions,
making it difficult to draw firm conclusions on the efficacy of the different treatments.
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Subgroup analysis for women with a Bishop score >6

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

NICU admission

186 studies, comparing a total of 25 different interventions in 43,283 women were included
in this analysis.

25 studies were exclusively in nulliparous women, and 5 were specifically in multiparous
women. 152 included women who were either nulliparous or multiparous. The majority of
studies (146) were in women with a Bishop score <6, with only 5 studies conducted in
women with a Bishop score >6, and 25 studies in a mixed population. Most studies (99)
were conducted in women with a gestational age >37 weeks; 49 studies were in a mixed
population (including term and preterm infants) and 30 were in women at >40 weeks
gestation. 169 studies were conducted in women with a singleton pregnancy, and a further 8
trials included some women with multiple pregnancy.

157 studies only included women with no previous caesarean birth. 14 studies did include
some women with previous caesarean birth, but these comprised fewer than a third of the
study population. 46 studies included some women with ruptured membranes, but the
majority (111) were specifically conducted in women with intact membranes.

339 studies were excluded as they reported no data for this outcome. 20 studies were
excluded as they included an irrelevant comparison that was not necessary to produce a
connected network. 19 studies were excluded as they reported no events in either treatment
arm of the study.

The network plot for this outcome is shown below.
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Figure 25:  Network for NICU admission
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Treatment codes are as follows (in alphabetical order): Amnio: Amniotomy; bMiso: Buccal/sublingual misoprostol;
eaPGE2PGF2: Extra-amniotic prostaglandins; icPGEz2: Intracervical PGE2; 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; Oest: Oestrogens; oMiso_a50: Oral misoprostol 250mcg; oMiso_b50: Oral
misoprostol <60mcg; oMiso_tit: Titrated oral (low dose) misoprostol; Plac: placebo; Rel: Relaxin;
vMiso_a50: Vaginal misoprostol 250mcg; vMiso_b50: Vaginal misoprostol <50mcg; vPGE:2 gel: Vaginal
PGE2_gel; vPGE>_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 26: NICU admission: risk of bias assessment
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Figure 27:  Forest plot showing NMA derived OR for NICU admission for all
interventions compared to placebo

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE IV, Fixed, 95% Cl IV, Fixed, 95% CI
Mitric oxide -0.3567 0182 0.70[0.49 1.00] —
Esxtra-amniotic PGE2 or PGF2 -0.2877 03468 0.75([0.38 1.48] —
Relaxin -0.2614 08017 077 (016 3.71] I E—
Oestrogens -0.1054 1.7353 0.80([0.03, 27.00] t
Mechanical methods-Double ballooni Cook's catheter -0.0834 02814  0.92[0.53 1.60] —a
Mifepristane -0.0408 03431 0.96[0.49 1.88] —
Sustained release misoprostol insert 0.0296 027487  1.03[060,1.77] -1
Mo treatment 01222 02801 1.13[0.64,2.00] -t
Mechanical methods - Foley catheter 0131 02205 1.14[0.74,1.76] -t
Titrated {low dose) oral migoprostol solution 0.1484 02505 1.16[0.71,1.90] It
Arnniotarmny 0157 04874 117 [0.37,3.70] —
Waginal misoprostol (dose less than 50mco) 01823 02088 1.20([0.80,1.80] -+
Waginal PGE2 pessary (normal release) 01985 02908 1.22[0.69, 2.16] -1t
Intracervical PGE2 0239 027 1.27[0.831.94] T+
Oral misoprostol tablet (dose less than 50 meg) 0.239 02867 1.27[0.71,2.27] -1+
Waginal PGEZ (pessary - slow release) 0239 02422 1.27[0.79 2.04] T+
Waginal FGEZ {tablef) 0.3001 02799 1.35[0.78 2.34] -+
Buccall sublingual misoprostol 03221 02718 1.38[0.81,2.39] T+
Waginal PGEZ {gel) 03436 02123 1.41[0.83 2.14] —
Oral misoprostal tablet {dose S0meg ar mare) 0.3784 02193 1.46[0.95 2.24] ——
Waginal misoprostol (dose S0mcg or more) 0.4637 02117 1.59[1.05 2.41] ——
I ouytocin 047 02501  1.60[0.98, 2.61] ——
It cxwtocin plus amniotormy 0.7747 03953 2147[1.00,4.71] —t—
Mechanical methods - laminaria including dilapan 0.7885 05843 220[0.70, 6.92] -+

.01 0 10 100

OR <1 favours the stated intervention, OR >1 favours placebo
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Table 18: OR and 95% Crl for NICU admission for all interventions compared to

placebo
Intervention

Nitric oxide donor

Extra-amniotic
prostaglandins

Relaxin
Oestrogens

Double balloon or
Cook’s catheter

Mifepristone

Misoprostol vaginal
insert

No intervention
Foley catheter

Titrated oral (low
dose) misoprostol

Amniotomy

Vaginal misoprostol
<50mcg

Vaginal PGE:2 pessary
(normal release)

Intracervical PGE2

Vaginal PGE:2 pessary
(slow release)

Oral misoprostol
<50mcg

Vaginal PGE: tablet

Buccal/sublingual
misoprostol

Vaginal PGE:2 gel

Oral misoprostol
=50mcg

Vaginal misoprostol
=50mcg

IV oxytocin

IV oxytocin plus
amniotomy

Osmotic cervical
dilators

NMA OR (95% Crl)
0.70 (0.49, 1.00)
0.75 (0.38, 1.43)

0.77 (0.16, 3.73)
0.90 (0.03, 11.97)
0.92 (0.53, 1.60)

0.96 (0.49, 1.88)
1.03 (0.60, 1.77)

1.13 (0.64, 1.99)
1.14 (0.74, 1.76)
1.16 (0.71, 1.87)

1.17 (0.37, 3.56)
1.20 (0.80, 1.80)

1.22 (0.69, 2.13)

1.27 (0.83, 1.96)
1.27 (0.79, 2.03)

1.27 (0.71, 2.27)

1.35 (0.78, 2.32)
1.38 (0.81, 2.37)

1.41 (0.93, 2.14)
1.46 (0.95, 2.23)

1.59 (1.05, 2.40)

1.60 (0.98, 2.64)
2.17 (1.00, 4.70)

2.20(0.70, 7.35)

NMA direct evidence
only OR (95% Crl)

0.87 (0.58, 1.30)

0.77 (0.16, 3.66)
0.69 (0.02, 10.30)

1.18 (0.54, 2.61)

0.89 (0.42, 1.84)
0.46 (0.06, 2.78)

0.63 (0.07, 4.22)
4.16 (0.44, 105.85)

0.36 (0.07, 1.39)
0.97 (0.10, 9.11)

Number of studies
providing direct
evidence

7

Results from overall NMA and using only direct evidence from unrelated mean effect model. An OR >1 favours
placebo (fewer infants required admission to NICU for placebo arm), and OR <1 favours the active intervention
(fewer infants required admission to NICU in the intervention arm).

Nitric oxide donors was the only intervention in the NMA results that was shown to be
significantly better than placebo at reducing the admission to NICU. However, although there
was overlap with the confidence interval from the direct estimates, the direct evidence did
not show a statistically significant reduction in NICU admission rates.
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For the majority of interventions there was considerable imprecision in the effect estimates,
such that the intervention may increase or decrease NICU admission as compared to
placebo. The only interventions shown to significantly increase admission to NICU was high
dose vaginal misoprostol (=50mcg) and IV oxytocin plus amniotomy.

Table 19: Median treatment ranks and probability of being the best treatment for all
interventions, for NICU admission

Median (95% Crl) treatment Probability of being best

Intervention rank

Nitric oxide donor 3(1,7) 12%
Extra-amniotic 3 (1, 14) 13%
prostaglandins

Relaxin 4 (1, 25) 27%
Oestrogens 5(1, 25) 33%
Double balloon or Cook’s 6 (2, 16) 2%
catheter

Mifepristone 6 (1, 23) 5%
Placebo 7(3,19) 0%
Misoprostol vaginal insert 8(2,19) 1%
No intervention 10 (3, 22) 0%
Titrated oral (low dose) 11 (4, 20) 0%
misoprostol

Foley catheter 11 (5, 17) 0%
Amniotomy 11 (1, 25) 6%
Vaginal misoprostol 12 (7, 18) 0%
<50mcg

Vaginal PGE:2 pessary 13 (4, 23) 0%
(normal release)

Intracervical PGE:2 14 (7, 21) 0%
Vaginal PGE:z pessary (slow 14 (7, 22) 0%
release)

Oral misoprostol <50mcg 14 (4, 24) 0%
Vaginal PGE: tablet 16 (6, 24) 0%
Buccal/sublingual 17 (6, 24) 0%
misoprostol

Vaginal PGE:2 gel 18 (11, 23) 0%
Oral misoprostol 250mcg 19 (12, 23) 0%
Vaginal misoprostol 250mcg 21 (16, 24) 0%
IV oxytocin 21 (11, 25) 0%
IV oxytocin plus amniotomy 24 (10, 25) 0%
Osmotic cervical dilators 24 (4, 25) 1%

The wide credible intervals for most interventions show considerable uncertainty for the
ranking of different treatments. Nitric oxide was ranked highly among the interventions
included in the network, being in the top seven interventions in 95% of the runs.

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
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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, 146 studies, comparing a total of 23 different
interventions in 35,361 women were included in this analysis. The network plot for this
outcome is shown below.

Figure 28: Network for NICU admission: subgroup analysis for women with Bishop
score <6
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Treatment codes are as follows (in alphabetical order): Amnio: Amniotomy; bMiso: Buccal/sublingual misoprostol;
eaPGE2PGF2: Extra-amniotic prostaglandins; icPGEz2: Intracervical PGE2; 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; Oest: Oestrogens; oMiso_a50: Oral misoprostol 250mcg; oMiso_b50: Oral
misoprostol <60mcg; oMiso_tit: Titrated oral (low dose) misoprostol; Plac: placebo; Rel: Relaxin;
vMiso_ab0: Vaginal misoprostol 250mcg; vMiso_b50: Vaginal misoprostol <50mcg; vPGE:2 gel: Vaginal
PGE2_gel; vPGE>_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 29: NICU admission (subgroup analysis for women with Bishop score <6): risk

of bias assessment
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Forest plot showing NMA derived OR for NICU admission 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% Cl IV, Fixed, 95% CI
Mitric oxide -0.3285 0186 0.72[0.50,1.04] —
Relaxin -0.2485 0.8082 0.78([0.16, 3.80] S b —
Extra-amniotic PGE2 or PGF2 -0.0834 04831 092[0.35 2.42] —
Mechanical methods-Double ballooni Cook's catheter -0.0726 03065 083[051,1.70) —t—
Oestrogens -0.0513 1.7629 0.95[0.03, 30.08]
Sustained release misoprostol insert 00488 02841 1.05[0.59 1.87]
Yaginal PGE2 pessary (normal release) 0.131 0.4205 1.14[0.50, 2.60] —t
Titrated {low dose) oral misoprostol solution 0131 03026 114 [0.63, 2.08] —t—
Wifepristone 01655 0.3895 1.18[0.55 2.53] 7
Mechanical methods - Faoley catheter 01989 02415 1.22[0.76, 1.96] -
Yaginal misoprostol (dose less than S0mcg) 02151 023 1.24[0.79 1.95] -+
YWaginal PGEZ2 (pessary - slow release) 02624 02672 1.30[0.77 219] T+
Oral misoprostol tablet (dose less than 50 meg) 02776 03164 1.32[0.71, 2.45] -t
Yaginal PGE2 {tahlefy 02776 03236 1.32[0.70, 2.49] -1t
Intracervical PGEZ2 0.3293 0.2509 1.39[0.85 2.27] T
Mo treatment 03365 0.3684 1.40([0.68, 2.58] -+
Waginal PGEZ (gel) 03436 0.2348 1.41[0.89,2.23] T
Buccalf sublingual misoprostol 03436 02856 1.41[0.79 2.52] T+
I mytacin 03716 0.3098 1.45[0.79, 2.66] T
Cral misoprostol tablet {dose S0mcg or more) 04187 02452 1.52[0.94 2.46] ——
Yaginal misoprostol (dose 50mcg or maore) 04068 02337 1.66[1.05 2.62] ——
Mechanical methods - laminaria including dilapan 08459 04892 233072 7.h54] -T—t+—

001 0.1 10 100

Favours intervention Favours placebo

OR <1 favours the stated intervention, OR >1 favours placebo
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Table 20: OR and 95% Crl for NICU admission for all interventions compared to
placebo: subgroup analysis for women with Bishop score <6

Intervention

Nitric oxide donor

Relaxin

Extra-amniotic prostaglandins

Double balloon or Cook’s
catheter

Oestrogens
Misoprostol vaginal insert

Titrated oral (low dose)
misoprostol

Vaginal PGE: pessary (normal
release)

Mifepristone
Foley catheter
Vaginal misoprostol <60mcg

Vaginal PGE2 pessary (slow
release)

Vaginal PGE: tablet

Oral misoprostol <50mcg
Intracervical PGE:2

No intervention

Vaginal PGE: gel
Buccal/sublingual misoprostol
IV oxytocin

Oral misoprostol 250mcg
Vaginal misoprostol 250mcg
Osmotic cervical dilators

NMA OR (95% Crl)

0.72 (0.50, 1.03)
0.78 (0.16, 3.73)
0.92 (0.35, 2.43)
0.93 (0.51, 1.70)

0.95 (0.03, 12.84)
1.05 (0.59, 1.87)
1.14 (0.63, 2.03)

1.14 (0.50, 2.61)

1.18 (0.55, 2.61)
1.22 (0.76, 1.96)
1.24 (0.79, 1.93)
1.30 (0.77, 2.16)

1.32 (0.70, 2.48)
1.32 (0.71, 2.44)
1.39 (0.85, 2.27)
1.40 (0.68, 2.82)
1.41 (0.89, 2.24)
1.41 (0.79, 2.51)
1.45 (0.79, 2.66)
1.52 (0.94, 2.45)
1.66 (1.05, 1.87)
2.33(0.72, 7.98)

NMA direct

evidence only OR

(95% Crl)
0.87 (0.58, 1.30)
0.77 (0.16, 3.70)

0.92 (0.03, 28.33)

1.18 (0.54, 2.60)

0.89 (0.42, 1.83)

4.14 (0.45, 100.69)

0.99 (0.03, 30.88)

0.14 (0.01, 1.05)

0.98 (0.10, 9.18)

Number of studies
contributing
direct evidence

7
1

Results from overall NMA and using only direct evidence from unrelated mean effect model. An OR >1 favours
placebo (fewer infants required admission to NICU for placebo arm), and OR <1 favours the active intervention
(fewer infants required admission to NICU in the intervention arm).

No intervention was shown to significantly reduce the rate of NICU admission. However, in
keeping with the result from the whole population, nitric oxide came close to reaching
conventional statistical significance (OR 0.72 [95% Crl 0.50 to 1.03]). High dose vaginal
misoprostol was the only intervention found to significantly increase the risk of admission to
NICU, as compared to placebo (OR 1.66 [95% Crl 1.05 to 1.87]), although high dose oral
misoprostol also came close to achieving statistical significance (OR 1.52 [95% Crl 0.94 to
2.45)).

Table 21: Median treatment ranks and probability of being the best treatment for all
interventions, for NICU admission: subgroup analysis for women with a
Bishop score <6

Median (95% Crl) treatment Probability of being best

Intervention rank
Nitric oxide donor 3(1,7) 15%
Relaxin 3 (1, 23) 28%
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Median (95% Crl) treatment Probability of being best

Intervention rank

Extra-amniotic prostaglandins 5(1, 22) 11%
Double balloon/Cook’s catheter 5 (1, 15) 3%
Oestrogens 5 (1, 23) 33%
Placebo 6 (3, 18) 0%
Sustained release misoprostol 7 (2, 18) 0%
vaginal insert

Titrated/low dose oral 9 (3, 20) 0%
misoprostol

Vaginal PGE: pessary (normal 9 (1, 22) 3%
release)

Mifepristone 10 (1, 23) 3%
Vaginal misoprostol tablet 11 (6, 17) 0%
(<50mcg)

Foley catheter 11 (6, 17) 0%
Vaginal PGE: pessary (slow 13 (6, 21) 0%
release)

Oral misoprostol tablet 14 (4, 22) 0%
(<50mcg)

Vaginal PGE: tablet 14 (4, 22) 0%
No treatment 15 (3, 23) 0%
Intracervical PGE2 15 (7, 21) 0%
Buccal/sublingual misoprostol 16 (5, 22) 0%
Vaginal PGE: gel 16 (9, 21) 0%
IV oxytocin 17 (5, 23) 0%
Oral misoprostol tablet 18 (11, 22) 0%
(>50mcg)

Vaginal misoprostol tablet 20 (15, 23) 0%
(>50mcg)

Osmotic cervical dilators 22 (3, 23) 1%

Subgroup analysis for women with a Bishop score >6

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

Use of epidural

85 studies, comparing a total of 25 different interventions in 20,972 women were included in
this analysis. The maijority of trials (67) were conducted in singleton pregnancies; 4 trials
also included some multi-fetal pregnancies, and 14 did not report whether singletons/multi-
fetal pregnancies were included. Most trials (54) were conducted in pregnancies >37 weeks.
Of the remaining trials, 23 were conducted in a mixed population (including some
pregnancies at <37 weeks), 4 were conducted specifically in pregnancies at >40 weeks, and
4 did not report the gestation at which the trial was conducted. 60 trials were conducted in
women with a Bishop score <6, 7 were in women with a Bishop score >6, 14 were a mixed
population and 4 did not report the cervical status. Most trials (65) included nulliparous and
multiparous women. 15 were conducted exclusively in nulliparous women, 2 in multiparous
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women, and 3 did not report on parity. 58 trials stated that no women had a previous
caesarean birth, 12 did not report this, and 15 reported that some participants (less than a
third of the total) had a previous caesarean birth. 49 trials were in women with intact
membranes, 17 did not report on membrane status, and 19 included some women (less than
a third of the study population) with ruptured membranes.

461 studies were excluded as they reported no data for this outcome. 15 studies were
excluded as they included an irrelevant comparison that was not necessary to produce a
connected network. 3 studies were excluded as they reported no events or 100% events in
either arm (Lo 1994, Craft 1971, Saleh 1975).

The network plot for this outcome is shown below.

Figure 31:  Network for use of epidural
NoTrt
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Treatment codes are as follows (in alphabetical order): Amnio: Amniotomy; bMiso: Buccal/sublingual misoprostol;
icPGE:: Intracervical PGE>; 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; Oest:
Oestrogens; oMiso_ab50: Oral misoprostol 260mcg; oMiso_b50: Oral misoprostol <60mcg; oMiso_tit:
Titrated oral (low dose) misoprostol; PGF2_gel: PGF2 gel; Plac: placebo,; Rel: Relaxin; vMiso_a50:
Vaginal misoprostol 250mcg; vMiso_b50: Vaginal misoprostol <560mcg; vPGE:2 gel: Vaginal PGE2_gel;
vPGE2_norm: Vaginal PGE: pessary (normal release); vPGE2_slow: Vaginal PGE: pessary (slow
release); vPGE:_tab: vaginal PGE: tablet. The size of the nodes is proportional to the number of women
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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.

Figure 32: Use of epidural: risk of bias assessment
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Figure 33: Forest plot showing NMA derived OR for use of epidural 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
Sustained release misoprostal insert -0.7585 0.3429 0.47[0.24, 04937 —t
mMechanical methods - laminaria including dilapan -0.8108  0.371 DEOD[0.29, 1.24] —t
Mifeptistone -0.4943 04977 0.61[0.23,1.62] —tT
COral misoprostol tablet (Dose less than 50 meg) -0.4943 0.3282 061 [0.32,1.16] —
Yaginal misoprostal {Dose 90meg or mare) -0.462 0.2579 0.63[0.38, 1.04] —
I owytocin -0.4463 0.3227 0.64[0.34,1.20] —
Yaginal PGEZ (pessary - slow release) -0.4308 02606 ©0.65[0.39, 1.08] —
PGF2 gel -0.4005 0.2506 0.67 [0.41,1.09] —t
Mo treatment -0.3857 0.4175 0.68[0.30,1.54] — T
Oestrogens -0.3425 07603 0.71[0.16,3.158] -t
Waginal PGEZ (gely -0.3147 0.2356 0.73[0.46,1.16] —T
Buccall sublingual misoprastol -0.3011 03013 0.74[0.41,1.34] —t
Waginal PGE2 (tablet) -0.3011 0.3268 0.74[0.39,1.40] —
aginal misoprostol (Cose less than a0meg) -0.3011 02538 0.74[0.45 1.23] —t
Mitric oxide -0.3011 0.2426 0.74[0.46,1.19] —
Oral misoprostol (dose 50mcg or more) -0.3011 0.2652 0.74[0.44 1.24] — 7
YWaginal PGE2 pessary (normal release) -0.1393 04094 0.87[0.39 1.94] —H—
Mechanical methods - foley catheter -0.1165 0.2456 0.89 [0.585, 1.44] —t—
I oaytocin plus amniotany -0.0834 03214 0D82[0.459 1.73] —t—
Titrated {low dose) oral misoprostal solution -0.0619 0.3221 0.94 [0.50,1.77] —t
Relaxin -0.0513 0.6811 0.85[0.25, 3.61] I E—
Intracervical PGE2 0.0488 0.3207 1.05([0.56, 1.87] -
Mechanical methods-Double balloons Cook's catheter 01989 0.2834 1.22[0.70, 2.13] ——
Armniatormy 0.3784 0.3824 1.46([0.69, 3.09] T+
0.01 01 10 100
Favours intervention Favours placebo
57

Inducing labour: evidence reviews for methods for induction of labour FINAL (November

2021)



FINAL

Methods for induction of labour

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

Table 22: OR and 95% Crl for use of epidural for all interventions compared to placebo

Intervention

Sustained release
misoprostol insert

Osmotic cervical
dilators

Mifepristone

Oral misoprostol
tablet (<560mcg)

Vaginal misoprostol
(=50mcg)

Vaginal PGE:2 pessary
(slow release)

IV oxytocin

PGF2 gel

No treatment
Oestrogens

Vaginal PGE: (tablet)
Vaginal PGE:2 (gel)
Nitric oxide donor

Oral misoprostol tablet
(=50mcg)

Buccal/SL misoprostol

Vaginal misoprostol
(<50 mcg)

Vaginal PGE:2 pessary
(normal release)

Foley catheter

IV oxytocin plus
amniotomy

Titrated (low dose)
oral misoprostol
solution

Relaxin
Intracervical PGE2

Double balloon
catheter

Amniotomy

NMA OR (95% Crl)

0.47 (0.24, 0.93)
0.60 (0.30, 1.18)

0.61 (0.24, 1.54)
0.62 (0.33, 1.14)

0.63 (0.38, 1.03)
0.65 (0.39, 1.09)

0.65 (0.34, 1.20
0.67 (0.42, 1.09
0.68 (0.31, 1.51
0.72 (0.17, 2.99
0.74 (0.40, 1.39
0.74 (0.46, 1.16
0.74 (0.46, 1.16
0.74 (0.44, 1.24

~— ~— ~— ~— ~— ~— ~— ~—

0.75 (0.42, 1.36)
0.75 (0.46, 1.24)

0.88 (0.39, 1.99)

0.90 (0.55, 1.46)
0.93 (0.50, 1.71)

0.95 (0.51, 1.76)
0.96 (0.25, 3.57)

1.06 (0.57, 1.96)
1.23 (0.70, 2.14)

1.46 (0.69, 3.12)

NMA direct evidence
only OR (95% Crl)

0.61 (0.23, 1.54)

1.28 (0.44, 3.81)

0.64 (0.40, 1.03)

0.84 (0.48, 1.47)

0.91 (0.17, 4.64)

0.96 (0.25, 3.59)

Number of studies
reporting direct
evidence

Results from overall NMA and using only direct evidence from unrelated mean effect model. An OR >1 favours
placebo (fewer women required epidural analgesia in the placebo arm), and OR <1 favours the active
intervention (fewer women required epidural analgesia in the intervention arm).

There was evidence that misoprostol vaginal insert reduced the epidural rate as compared
with placebo (OR 0.47 [95% Crl 0.24-0.93]). For most interventions, the point estimate for
the OR was in favour of active treatment rather than placebo, but the 95% Crl crossed 1,

showing uncertainty in the effect estimate.
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Table 23: Median treatment ranks and probability of being the best treatment for all
interventions, for use of epidural

Median (95% Crl) treatment Probability of being best

Intervention rank

Sustained release 2 (1, 14) 29%
misoprostol insert

Osmotic cervical dilators 6 (1,19) 6%
Oral misoprostol tablet (<50 6 (1, 19) 4%
mcg)

Mifepristone 6 (1, 25) 19%
Vaginal misoprostol (=50 7(2,14) 0%
mcg)

Vaginal PGE:z pessary (slow 8 (3, 17) 0%
release)

IV oxytocin 8 (1, 20) 3%
PGF:2 gel 9(1,22) 4%
No treatment 9(1,23) 4%
Oestrogens 11 (1, 25) 18%
Vaginal PGE:2 gel 12 (6, 17) 0%
Vaginal PGE: tablet 12 (2, 22) 1%
Oral misoprostol tablet (= 12 (5, 19) 0%
50mcg)

Nitric oxide donor 12 (3, 21) 0%
Buccal/sublingual 12 (3, 23) 0%
misoprostol

Vaginal misoprostol (<50 12 (5, 19) 0%
mcg)

Vaginal PGE:2 pessary 17 (3, 25) 1%
(normal release)

Foley catheter 18 (12, 22) 0%
IV oxytocin plus amniotomy 18 (6, 24) 0%
Titrated (low dose) oral 19 (6, 24) 0%
misoprostol solution

Relaxin 19 (1, 25) 9%
Placebo 20 (8, 24) 0%
Intracervical PGE:2 21 (9, 25) 0%
Double balloon catheter 23 (17, 25) 0%
Amniotomy 24 (15, 25) 0%

There is considerable uncertainty in the estimates for the ranking of all interventions.
Subgroup analysis for women with a Bishop score <6

After excluding studies that reported no data, 60 studies, comparing a total of 21 different
interventions in 17,623 women were included in this analysis. The network plot for this
outcome is shown below.
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Figure 34: Network for use of epidural: subgroup analysis for women with Bishop
score <6

bMiso _
mDblBal N vPGE2_tab

e A\ U, \\N
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. \ ' "  icPGE2
iVOXy vPGE2_norm

vMiso_b50

vMiso_a50

oMiso_tit / .
oMiso _b50

oMiso_a50

Treatment codes are as follows (in alphabetical order): Amnio: Amniotomy; bMiso: Buccal/sublingual misoprostol;
icPGE:: Intracervical PGE>; 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; Oest:
Oestrogens; oMiso_ab50: Oral misoprostol 260mcg; oMiso_b50: Oral misoprostol <60mcg; oMiso_tit:
Titrated oral (low dose) misoprostol; PGF2_gel: pcr2 gel; Plac: placebo; Rel: Relaxin; vMiso_a50:
Vaginal misoprostol 250mcg; vMiso_b50: Vaginal misoprostol <60mcg; vPGE:2 gel: Vaginal PGE2_gel;
VPGE2_norm: Vaginal PGE:2 pessary (normal release); vPGE2_slow: Vaginal PGE:2 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 35: Use of epidural (subgroup analysis for women with a Bishop score <6): risk
of bias assessment

100%
90%
80%
70%
60%
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40%
30%
20%
10%
0% Blindi
Random . |_n_ ‘ne Blinding Incomplete )
Allocation | participants Selective .
seguence outcome outcome . Other bias
. concealment and reporting
generation assessors data
personnel

Unclear risk (number of studies) 12 17 7 9 10 43 20

m High risk (number of studies) 2 2 38 5 5 1 10

M Low risk (number of studies) 46 41 15 46 45 16 30

Figure 36: Forest plot showing NMA derived OR for use of epidural 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
Mo treatment -0.7985 05438 045[0.16,1.31] —t—
Sustained release misoprostol insert -0.7585 0.3873 047 [0.221.00] —
mMechanical methods - laminaria including dilapan -0.7133 04323 0459[0.21,1.14] —t
Cral mizoprostol tablet (dose less than 50 mog) -0.4943 0.3794 061 [0.29 1.28] —t
Mifepristone -0.4943 05203 0.61[0.22, 1.69] — 7
IV meytocin -0.462 0.3958 0.63[0.29,1.37] —+ T
Waginal PGEZ (pessary - slow release) -0.4463 0.2936 064 [0.36,1.14] —t
Waginal misoprostol {dose 50mcg or mare) -0.38587 0.2869 068038 1.227] —T
Buccall sublingual misoprastol -0.3425 03609 071 [0.35,1.44] — T
Waginal PGEZ {tablet) -0.3425 03809 0.71[0.33,1.53] —t
Waginal PGEZ (gel) -0.3147 027 073[0431.24] —
Mitric oxide -0.2877 0.2838 075[0.43 1.31] —t
Oral misoprostal tahlet {dose 80meg ar mare) -0.2744 03149 076 [0.41,1.41] —
Yaginal misoprostol {(dose less than 50meg) -0.2485 03153 078042 1.45] ——
Mechanical methods - Foley catheter -0.1064 0.2889 0490050 1.62] —H—
Titrated ({low dose) oral misoprostol solution -0.0513 0.37  0.85([0.46, 1.96) —
Intracervical PGE2 0.0198 04063 1.02[0.46, 2.26] B E—
PGF2 gel 01398 0.7208 1.15([0.28 4.72] e | E—
mMechanical methods-Douhle balloons Cook's catheter 0.2468 03303 1.28[0.67, 2.49) —Tt—
Waginal PGEZ2 pessary (normal release) 0.3988 05674 1.49[0.49 4.53] —

0.01 0. 10 100

Favours intervention Favours placebo

OR <1 favours the stated intervention, OR > 1 favours placebo
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Table 24: OR and 95% Crl for use of epidural for all interventions compared to
placebo: subgroup analysis for women with a Bishop score <6

Intervention
No treatment

Sustained release
misoprostol insert

Osmotic cervical
dilators

Oral misoprostol
tablet (<50 mcg)

Mifepristone
IV oxytocin

Vaginal PGE:2 pessary
(slow release)

Vaginal misoprostol
tablet (250mcg)

Vaginal PGE: tablet

Buccal/sublingual
misoprostol

Vaginal PGE2 gel
Nitric oxide donor

Oral misoprostol tablet
(=50mcg)

Vaginal misoprostol
tablet (<50mcg)

Foley catheter

Titrated (low dose)
oral misoprostol
solution

Intracervical PGE2
PGF:2 gel

Double balloon or
Cook’s catheter

Vaginal PGE:2 pessary
(normal release)

Number of studies
NMA direct evidence reporting direct
NMA OR (95% Crl) only OR (95% Crl) evidence

0.45 (0.16, 1.27) -
0.47 (0.22, 1.02) -

0.49 (0.22, 1.09) -

0.62 (0.30, 1.24) -

0.62 (0.22, 1.66) 0.63 (0.21, 1.60) 1
0.64 (0.29, 1.38) -
0.65 (0.36, 1.16) 1.28 (0.42, 3.88) 1

0.68 (0.38, 1.19) -

0.71 (0.34, 1.50) -
0.72 (0.36,1.44) -

0.74 (0.43, 1.23) -
0.75 (0.44, 1.24) 0.84 (0.45, 1.57) 1
0.77 (0.41, 1.41) -

0.78 (0.43, 1.41) ;
0.90 (0.51, 1.55) -

0.95 (0.46, 1.93) -

1.02 (0.47, 2.18) -
1.16 (0.29, 4.94) 0.84 (0.19, 3.80) 1
1.28 (0.67, 2.42) -

1.49 (0.49, 4.51) -

Results from overall NMA and using only direct evidence from unrelated mean effect model. An OR >1 favours
placebo (fewer women required epidural analgesia in the placebo arm), and OR <1 favours the active
intervention (fewer women required epidural analgesia in the intervention arm).

No interventions were identified as having a statistically significant impact at reducing or
increasing the rate of epidural as compared to placebo.

Table 25: Median treatment ranks and probability of being the best treatment for all
interventions, for use of epidural: subgroup analysis for women with a
Bishop score <6

Median (95% Crl) Probability of being best
Intervention treatment rank
No treatment 3(1,18) 31%
Osmotic cervical dilators 3(1,15) 11%
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Median (95% Crl) Probability of being best
Intervention treatment rank
Sustained release 24%
misoprostol insert 3(1,14)
Oral misoprostol tablet (<50 4%
mcg) 6(1,17)
Mifepristone 6 (1,21) 18%
Vaginal PGE: pessary (slow 0%
release) 7 (2, 15)
IV oxytocin 7(1,18) 4%
Vaginal misoprostol (=50 0%
mcg) 8 (3, 15)
Vaginal PGE: tablet 9(2,19) 2%
Buccal/sublingual misoprostol 10 (2, 19) 1%
Vaginal PGE: gel 10 (6, 15) 0%
Nitric oxide donor 11 (3, 18) 1%
Oral misoprostol tablet (= 0%
50mcg) 12 (4, 18)
Vaginal misoprostol (<50 0%
mcg) 12 (5, 18)
Foley catheter 15 (10, 19) 0%
Titrated (low dose) oral 0%
misoprostol solution 16 (5, 21)
Placebo 17 (6, 21) 0%
Intracervical PGE:2 17 (5, 21) 0%
PGF:2 gel 19 (1, 21) 5%
Double balloon or Cook’s 0%
catheter 19 (15, 21)
Vaginal PGE:2 pessary 0%
(normal release) 20 (5, 21)

There is considerable uncertainty in the ranking of 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

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

Included studies

A systematic review of the economic literature was conducted but no economic studies were
identified which were applicable to this review question. The review focused on finding
studies which assessed a wide range of induction of labour methods.

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

Excluded studies

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

Summary of studies included in the economic evidence review

See the economic evidence profiles in appendix .

Economic model

A previous health economic analysis produced for a UK HTA Report - UK HTA: Which
method is best for the induction? (2016) — was updated to reflect the NMAs undertaken in
support of this guideline. The model is summarised below with full details in appendix J.

The model took the form of a cost-utility analysis and evaluated a wide range of induction of
labour methods in an NHS setting. The decision analytic framework utilised in the model is
shown in Figure 37. The base case analysis focused on a population of all women offered
induction of labour for any indication. A subgroup analysis was also undertaken in women
with a Bishop score < 6.

Treatment effectiveness data for the 3 model outcomes was based on the NMAs on no
vaginal birth within 24 hours, caesarean birth if no vaginal birth within 24 hours and NICU
admission. For a NICU admission the probability of different levels of severity were
estimated using the same values as used in the UK HTA analysis.
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Figure 37: The model decision tree
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The model included both treatment costs and those costs associated with mode of birth and
NICU admission. This analysis departed from the UK HTA by assigning QALYs to model
outcomes, albeit using the same estimates of health state utility as used in the HTA.

All results were generated in the form of probabilistic sensitivity analysis (PSA) which
involved repeated Monte Carlo simulation of model inputs from a probability distribution. This
was done in order to capture the inherent uncertainty in the model inputs. In each simulation
a cost and QALY was calculated for each induction of labour method relative to no
treatment. These individual simulation values were then aggregated to determine the
incremental net monetary benefit and probability of each method being the most cost-
effective. Additional sensitivity analyses were undertaken to reflect that some induction of
labour methods are sometimes provided as an outpatient procedure in some settings.

The model results very strongly suggested that induction of labour by some method was
cost-effective. However, the evidence did not always strongly favour one particular induction
of labour method over the alternatives. The clearest evidence was in support of IV oxytocin
plus amniotomy in the whole population analysis. It dominated the alternatives with a 63%
probability of being the most cost-effective when all induction of labour was undertaken on
an inpatient basis.

For women with a Bishop score < 6 there was considerable uncertainty with respect to the
most cost-effective method. For inpatient administration of induction of labour, vaginal PGE;
pessary (normal release) was top in the cost-effectiveness ranking with a 28% probability of
being the most cost-effective. When outpatient administration was considered for some
methods, there was some cost-effectiveness evidence to support the use of induction of
labour with vaginal PGE: as tablet, gel or controlled release pessary.
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Evidence statements

Clinical evidence statements

For the outcomes of perinatal death, maternal death and morbidity and maternal satisfaction,
and for the subgroup with a Bishop score > 6, there was insufficient data to allow inclusion in
the NMA and so pairwise analysis was conducted. See the forest plots in appendix E and
GRADE tables in appendix F.

However, due to the large number of comparisons and to aid review of the data the results of
pairwise comparisons are summarised below (Table 26 and Table 27).

Blank cells indicate no data were available; NSD means data were available but that no
significant differences were found; a green cell indicates a significant difference was found.

Table 26: Pair-wise comparisons for perinatal death, maternal death and morbidity and
maternal satisfaction

Maternal
Comparison Perinatal death Maternal death (and morbidity) satisfaction

BS<6 BS>6 Mix/ Overall BS<6 BS>6 Mix/ Overall
unclear/ unclear/
NR NR

Vaginal PGE; NSD
(tablet) versus
placebo

Vaginal PGE; NSD NSD NSD Satisfaction —
(tablet) versus favours vaginal
vaginal PGE; PGE; pessary
(pessary - slow (slow release)
release)

Vaginal PGE; NSD NSD
(tablet) versus

intracervical

PGE;

Vaginal PGE; NSD NSD
(tablet) versus

vaginal

misoprostol

(=50mcg)

Vaginal PGE; NSD Reaction

(tablet) versus IV unfavourable —

oxytocin + favours vag

amniotomy PGE;
Acceptance —
favours
IVoxy+amnio

Vaginal PGE; NSD NSD

(tablet) versus

Foley catheter

Vaginal PGE; NSD

(tablet) versus

laminaria

(dilapan)

Vaginal PGE; NSD

(tablet) versus

double balloon

Vaginal PGE; NSD

(gel) versus

placebo

Vaginal PGE; NSD Narrative only

(gel) versus

vaginal PGE,

(pessary - slow

release)
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BS<6 BS>6 Mix/ Overall BS<6 BS>6 Mix/ Overall
unclear/ unclear/
NR NR

Vaginal PGE; NSD NSD NSD NSD
(gel) versus
intracervical gel

Vaginal PGE; NSD NSD NSD NSD NSD NSD NSD
(gel) versus

vaginal

misoprostol

(<50mcg)

Vaginal PGE; NSD
(gel) versus

vaginal

misoprostol

(=50mcg)

Vaginal PGE; NSD
(gel) versus oral

misoprostol

(<50mcg)

Vaginal PGE; NSD NSD NSD NSD NSD NSD
(gel) versus oral

misoprostol

(=50mcg)

Vaginal PGE; NSD NSD NSD NSD NSD Narrative only
(gel) versus

titrated oral

misoprostol

solution

Vaginal PGE;, NSD
(gel) versus IV
oxytocin

Vaginal PGE; NSD NSD
(gel) versus IV

oxytocin +

amniotomy

Vaginal PGE; NSD
(gel) versus
oestrogens

Vaginal PGE; NSD
(gel) versus

buccal/sublingual

misoprostol

Vaginal PGE; NSD NSD NSD NSD
(gel) versus
Foley catheter

Vaginal PGE;
(gel) versus nitric
oxide

Vaginal PGE; NSD NSD
(pessary - slow

release) versus

placebo

Vaginal PGE; NSD
(pessary - slow

release) versus

vaginal

misoprostol

(<50mcg)

Vaginal PGE; NSD NSD
(pessary - slow

release) versus

vaginal

misoprostol

(=50mcg)
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Vaginal PGE;
(pessary - slow
release) versus
titrated oral
misoprostol
solution

Vaginal PGE;
(pessary - slow
release) versus
misoprostol
insert (sustained
release)

Vaginal PGE;
(pessary - slow
release) versus
1V oxytocin

Vaginal PGE;
(pessary - slow
release) versus
Foley catheter

PGF, gel versus
placebo

PGF; gel versus
1V oxytocin

Intracervical
PGE; versus no
treatment

Intracervical
PGE; versus
placebo

Intracervical
PGE; versus
vaginal PGE,

(pessary -
normal release)

Intracervical
PGE; versus
vaginal
misoprostol
(<50mcg)

Intracervical
PGE; versus
vaginal
misoprostol
(=50mcg)

Intracervical
PGE; versus oral
misoprostol
(=50mcg)

Intracervical
PGE; versus IV
oxytocin

Intracervical
PGE; versus IV
oxytocin
+amniotomy

Intracervical
PGE; versus
nitric oxide

Intracervical
PGE; versus
Foley catheter

BS<6

NSD

NSD

NSD

NSD

NSD

NSD

NSD

NSD

NSD

NSD

NSD

NSD

BS>6

Mix/
unclear/
NR

NSD

NSD

NSD NSD

Overall

BS<6 BS>6

NSD

NSD

NSD

NSD

NSD

NSD

NSD

NSD
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BS<6 BS>6 Mix/ Overall BS<6 BS>6 Mix/ Overall
unclear/ unclear/
NR NR

Intracervical NSD NSD

PGE; versus

laminaria

(dilapan)

Vaginal PGE; NSD
(pessary -

normal release)

Versus no

treatment

Vaginal PGE; NSD
(pessary -

normal release)

versus placebo

Vaginal PGE;, NSD NSD NSD NSD
(pessary -

normal release)

versus titrated

oral misoprostol

solution

Vaginal PGE; NSD NSD
(pessary -

normal release)

versus |V

oxytocin

Vaginal PGE; NSD
(pessary -

normal release)

versus IV

oxytocin +

amniotomy

Vaginal PGE; NSD
(pessary -

normal release)

versus vaginal

misoprostol

(=50mcg)

Vaginal PGE; NSD NSD
(pessary -

normal release)

versus Foley

catheter

Vaginal PGE; NSD
(pessary -

normal release)

versus extra-

amniotic

PGE./PGF,

Vaginal NSD
misoprostol

(<50mcg) versus

no treatment

Vaginal NSD
misoprostol

(<50mcg) versus

placebo

Vaginal NSD NSD Narrative only
misoprostol

(<50mcg) versus

vaginal

misoprostol

(=50mcg)
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Vaginal
misoprostol
(<50mcg) versus
oral misoprostol
(=50mcg)

Vaginal
misoprostol
(<50mcg) versus
titrated oral
misoprostol
solution

Vaginal
misoprostol
(<50mcg) versus
Foley catheter

Vaginal
misoprostol
(<50mcg) versus
buccal/sublingual
misoprostol

Vaginal
misoprostol
(=50mcg) versus
no treatment

Vaginal
misoprostol
(=50mcg) versus
oral misoprostol
(=50mcg)

Vaginal
misoprostol
(=50mcg) versus
titrated oral
misoprostol
solution

Vaginal
misoprostol
(=50mcg) versus
1V oxytocin

Vaginal
misoprostol
(=50mcg) versus
Foley catheter

Vaginal
misoprostol
(=50mcg) versus
extra-amniotic
PGE./PGF,

Vaginal
misoprostol
(=50mcg) versus
nitric oxide

Oral misoprostol
(<50mcg) versus
oral misoprostol
(=50mcg)

Oral misoprostol
(<50mcg) versus
titrated oral
misoprostol
solution

BS<6

NSD

NSD

NSD

NSD

NSD

NSD

NSD

NSD

NSD

NSD

NSD

BS>6
unclearl
NR

NSD

NSD

NSD

NSD

NSD

NSD

NSD

Overall BS<6
NSD NSD
NSD
NSD
NSD
NSD
NSD NSD
NSD NSD
NSD NSD
NSD
NSD
NSD
70

BS>6
unclearl
NR

NSD

NSD

NSD

NSD

NSD

Overall

NSD NSD
Narrative only
NSD

NSD

NSD

Narrative only
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BS<6 BS>6 Mix/ Overall BS<6 BS>6 Mix/ Overall
unclear/ unclear/
NR NR

Oral misoprostol NSD NSD
(<50mcg) versus
Foley catheter

Oral misoprostol NSD
(=50mcg) versus

titrated oral

misoprostol

Oral misoprostol Narrative only
(=50mcg) versus

buccal/sublingual

misoprostol

Oral misoprostol ~ NSD NSD NSD
(=50mcg) versus
Foley catheter

Titrated oral NSD
misoprostol

solution versus

extra-amniotic

PGE,/PGF,

Titrated oral NSD NSD
misoprostol

solution versus

IV oxytocin

Titrated oral NSD NSD
misoprostol

solution versus

Foley catheter

Titrated (low NSD

dose) oral

misoprostol

solution versus

Sustained

release

misoprostol

insert

1V oxytocin NSD NSD NSD NSD NSD
versus no

treatment

1V oxytocin NSD

versus

amniotomy

1V oxytocin NSD NSD

versus

mifepristone

IV oxytocin NSD NSD
versus |V

prostaglandin

IV oxytocin NSD

versus oral

prostaglandins

1V oxytocin NSD
versus

buccal/sublingual

misoprostol

1V oxytocin NSD

versus Foley

catheter

1V oxytocin + NSD NSD NSD NSD
amniotomy

versus no

treatment
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BS<6 BS>6 Overall BS<6 BS>6 Mix/ Overall
unclearl unclear/
NR NR

IV oxytocin + NSD
amniotomy

versus oral

prostaglandins

IV oxytocin + NSD
amniotomy

versus IV

oxytocin

IV oxytocin + NSD
amniotomy

versus

amniotomy

IV oxytocin + NSD
amniotomy

versus Foley

catheter

Oral NSD
prostaglandins

Versus no

treatment

Foley catheter NSD
versus no
treatment

Foley catheter NSD
versus double
balloon catheter

Foley catheter NSD NSD
versus extra-

amniotic

PGE,/PGF,

Foley catheter NSD
versus
hyaluronidase

Laminaria NSD
(dilapan) versus
no treatment

Nitric oxide NSD NSD
versus placebo

Mifepristone NSD NSD
versus placebo

Relaxin versus NSD NSD NSD

placebo

Table 27: Pairwise comparisons for subgroup with a Bishop score >6

Vaginal PGE;
(tablet) versus
placebo

Vaginal PGE; NSD NSD NSD
(gel) versus
amniotomy

Vaginal PGE; NSD
(gel) versus IV

oxytocin

+amniotomy
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NSD

Vaginal PGE; NSD
(gel) versus
oestrogens for

Intracervical NSD NSD
PGE; versus

vaginal

misoprostol

(=50mcg)

Intracervical NSD NSD
PGE; versus IV

oxytocin

+amniotomy

Vaginal PGE; NSD NSD
(pessary -

normal release)

versus IV

oxytocin

Vaginal NSD
misoprostol

(<50mcg) versus

1V oxytocin

Vaginal
misoprostol
(=50mcg) versus
1V oxytocin

Oral misoprostol NSD
(=50mcg) versus
1V oxytocin

Amniotomy
Versus no
treatment

Amniotomy NSD NSD NSD NSD NSD
versus IV

oxytocin

+amniotomy

Amniotomy NSD
versus Foley
catheter

Amniotomy NSD
versus laminaria
(dilapan)

1V oxytocin NSD NSD
+amniotomy
versus no

1V oxytocin NSD NSD NSD
+amniotomy

versus oral

prostaglandins

1V oxytocin NSD NSD NSD NSD
+amniotomy

versus

buccal/sublingual

1V oxytocin NSD

versus

amniotomy

IV oxytocin NSD NSD NSD
versus no

treatment

1V oxytocin NSD NSD NSD
versus IV

oxytocin

+amniotomy

1V oxytocin NSD NSD

versus

NSD

NSD NSD
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Hyperstimulation

No VD in 24 with FHR Caesarean Instrumental NICU
Comparison hours changes birth birth admission Epidural
buccal/sublingual
misoprostol
IV oxytocin NSD
versus Foley
catheter
IV oxytocin NSD
versus laminaria
(dilapan)
Foley catheter NSD
Versus no
treatment
Foley catheter NSD
versus laminaria
(dilapan)
Relaxin versus NSD NSD NSD NSD
placebo
Laminaria NSD
(dilapan) versus
no treatment
Corticosteroids NSD
Versus no
treatment
Corticosteroids NSD NSD

versus placebo

The committee’s discussion of the evidence

Interpreting the evidence
The outcomes that matter most

The committee identified 9 outcomes for this evidence review. The three critical outcomes
were: no vaginal birth within 24 hours, caesarean birth and uterine hyperstimulation with fetal
heart rate changes. The main aim of induction of labour is to achieve a vaginal birth, without
adverse effects for the woman or her baby, therefore the outcomes relating to mode of birth
(no vaginal birth within 24 hours and caesarean birth) were deemed critical. While the 24
hour limit may appear artificial, the committee agreed that this is a well-established outcome
measure for assessing efficacy when inducing labour, and would provide a good indication
of the relative efficacy of different methods. A recognised complication of induction of labour
is the risk of uterine hyperstimulation, which may cause adverse effects in the baby (first
seen as fetal heart rate changes). Therefore, this was felt to give important information about
the safety of induction, and was also deemed to be a critical outcome.

Six further outcomes were included in this review, and these were identified as important.
These included serious maternal morbidity or maternal death, and perinatal death. Although
the committee recognised the great importance of these outcomes, they were aware that
data on these were likely to be sparse, and unlikely to inform decision-making in a
meaningful way, therefore they considered them important rather than critical outcomes.
Instrumental birth, admission to NICU and use of epidural were also viewed as important
outcomes. Finally, maternal satisfaction was considered as an important outcome — the
committee were aware that the data identified for this outcome may be sparse and so was
less likely to inform decision-making, despite it being of great importance.

The quality of the evidence

The trials included for this evidence review were individually assessed using the Cochrane
risk of bias tool, and the summarised quality of the evidence for each of the NMAs is

74
Inducing labour: evidence reviews for methods for induction of labour FINAL (November
2021)



FINAL
Methods for induction of labour

presented in the evidence review. Overall, the majority of domains were rated as at low risk,
or unclear risk of bias. The main area where trials were at risk of bias was due to a lack of
blinding — a large number of included studies did not blind participants and personnel to the
allocated interventions, therefore this may affect subjective outcomes in the different groups.
Many trials were assessed as being at unclear risk of bias for the domain regarding selective
reporting. Predominantly this was because the authors had not published the trial protocol in
advance, therefore it was impossible to ascertain whether all outcomes had been correctly
reported in the publication.

The data presented using pairwise analysis (maternal morbidity/mortality, perinatal mortality,
maternal satisfaction and all outcomes for the subgroup of women with a Bishop score >6)
were assessed using the GRADE method. The majority of comparisons were assessed as
very low to low quality, predominantly due to a high or unclear risk of bias in the conduct of
the studies, and imprecision in the estimates. This was largely related to a sparsity of data —
either few women were included in the trials, or the outcome was rare (such as maternal
death), leading to great uncertainty in the results.

The inconsistency checks (see appendix P for more information) highlighted more
inconsistency than would be expected by chance alone for a number of the outcomes
including vaginal birth, NICU admission and caesarean birth. For vaginal birth, not only was
there inconsistency between the direct and indirect evidence in the comparison between
vaginal PGE; gel and nitric oxide but the direction of the treatment effect also differed. In the
NMA for NICU admissions treatment differences based on direct evidence only were poorly
estimated for comparisons involving either nitric oxide or amniotomy. For the caesarean birth
outcome, the direct and indirect evidence did not agree for comparisons involving
hyaluronidase with placebo and Foley catheter. Also, there was little direct evidence in the
network for estimating the effect sizes for IV prostaglandin. The committee noted that this
inconsistency reflects some limitations in the data supporting the model, possibly due to the
number of arms with zero events for some outcomes or to variability in the ways that studies
were conducted or reported. The committee took these limitations into account in their
decision making and noted that the true uncertainty in the NMA is likely to be greater than
the credible intervals suggest.

The committee discussed the results of the threshold analysis which provided further
information on the NMA. The results of the threshold analysis suggested that the
committee’s decision making was broadly robust to trial level threshold analysis, which
suggested that the recommendations made by the committee were not overly dependent on
individual trials. The committee noted the uncertainty and heterogeneity around the
hyperstimulation evidence, although the general direction of evidence supporting mechanical
options as being less likely to cause hyperstimulation was in line with their clinical
experience. While IV oxytocin and amniotomy was the intervention most likely to be included
in the recommendations based on the hyperstimulation threshold analysis, this was
predominantly due to the very wide 95% Crls for that intervention specifically. The committee
noted that threshold analyses are limited in situations such as this where the evidence is
relatively heterogeneous and there are multiple outcomes being considered simultaneously.
The committee agreed that the threshold analysis did not warrant changing the specific
treatments recommended.

Benefits and harms

The committee noted that a number of the interventions reviewed are not licensed for use in
induction of labour and that the only preparations currently approved in the UK for this
indication are misoprostol 25 microgram tablets and dinoprostone (prostaglandin E) vaginal
tablets, vaginal gel, controlled release vaginal delivery system, |V infusion and extra-
amniotic solution.
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The committee discussed the main aim of induction of labour — to promote vaginal birth as
safely as possible — and the committee therefore focused primarily on the outcome of no
vaginal birth within 24 hours, but also balanced this with the evidence for hyperstimulation as
this is one of the main concerns when inducing labour. Much of the data for the other
outcomes did not provide much clear evidence of benefit or harm on which the committee
could base decisions. For example, there were few clear differences between placebo and
any of the interventions for the outcomes of caesarean birth, instrumental birth, NICU
admission, use of epidural, maternal mortality or serious morbidity, perinatal mortality, or
maternal satisfaction (in either the whole population or the subgroups with higher or lower
Bishop score).

The committee discussed the importance of assessing a woman’s cervix prior to induction of
labour. The cervix undergoes changes throughout the later stages of pregnancy - becoming
shorter, softer, and starting to open, prior to the onset of labour. This state of “readiness” for
labour is assessed using the Bishop score, with a higher score indicating a cervix that is
more ready for the labour to progress. The committee knew from their experience that the
Bishop score at the start of induction influences the methods which may be suitable. For
example, women with a higher Bishop score (>6) are likely have a shorter labour, and more
likely to have a vaginal birth within 24 hours, than those women with a lower Bishop score
(<6); women with a lower Bishop score are more likely to require a preparation to soften and
shorten the cervix, and some methods of induction of labour are only feasible when the
cervix has reached a given stage of readiness. For example, it is not possible to perform an
amniotomy (break the waters) until the cervix has opened sufficiently.

The committee agreed that the cervical readiness is something that is not often discussed
with the woman, but that it was of great importance in understanding the process of
induction and the choice of methods. They therefore highlighted this in a recommendation.

The committee then focused initially on women with a low Bishop score (<6). They noted that
these women comprised the majority of the population in all the trials, and that this was also
the case in obstetric practice — that most women attending for induction of labour were noted
to have a low Bishop score.

It was noted that all methods of induction of labour appeared to promote vaginal birth within
24 hours, as compared to placebo. The only methods where this was less clear were
mifepristone and extra-amniotic prostaglandins — for these interventions the 95% Crl crossed
1, therefore they were not considered to be effective methods for induction of labour.

A number of preparations of prostaglandins had been included in the review, and for the
outcome of no vaginal birth in 24 hours, vaginal dinoprostone (PGE-:) preparations all
showed efficacy over placebo, in the population of all women and in the subgroup of women
with a Bishop score < 6. The three preparations of vaginal dinoprostone (PGE:) which are
currently available in the UK (controlled release vaginal delivery system, tablet and gel) were
all shown to significantly reduce the number of women who did not have a vaginal birth
within 24 hours, as compared to placebo. None of these treatments were shown to cause a
significant increase in the rate of caesarean births or instrumental births, when compared to
placebo. When compared to each other in the NMA, there was no evidence to support the
use of one of the preparations of vaginal dinoprostone (PGEz) over another. The committee
therefore recommended that any of the available dinoprostone (PGE?) preparations should
be offered for induction of labour in women with a Bishop score <6, and agreed that it was
reasonable to offer a choice of these three treatments, depending on the preference of the
woman, the availability of the different preparations, and following a discussion with the
woman of the possible risks associated with pharmacological methods of induction. The
committee also noted that if hyperstimulation did occur, some of these preparations could be
easily removed — for example the controlled release vaginal delivery system had a string
attached so it could be removed — but other preparations such as the gel could not be
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removed. The committee agreed that this may need to be taken into consideration when
choosing a dinoprostone (PGEy) preparation to use.

The effect on hyperstimulation with fetal heart rate changes was very unclear for most
interventions, with wide 95% Crls. The committee noted that hyperstimulation may be
increased with vaginal dinosprostone (PGE_) preparations, as compared to placebo — this
increase was significant for the vaginal gel and normal and slow release pessaries. There
was more uncertainty with vaginal dinoprostone (PGE2) tablet, as the 95% Crl crossed 1, but
was also very wide (2.72 [95% Crl 0.93, 8.30]). However, when compared to each other in
the NMA, there was no evidence that one preparation of vaginal dinoprostone (PGE>) was
safer than the others. The committee therefore made a recommendation that the risks of
hyperstimulation should be discussed with women when using dinoprostone (PGE>)
preparations, and also made a recommendation that the manufacturer's recommendations
must be followed as they specify maximum doses that can be used, monitoring required, and
when administration should be discontinued.

For the overall population there was little difference in any of the interventions when
compared to placebo in the rate of caesarean birth or instrumental birth, although for the
subgroup with a Bishop score <6 some of the dinoprostone (PGE:) preparations did show a
lower rate of caesarean birth than placebo, although with many the 95% Crl crossed 1.

There appeared to be a trend towards increasing neonatal unit admission with all vaginal
dinoprostone (PGEy) preparations. However, there was great uncertainty in the effect, and
this increase did not reach statistical significance.

There was no evidence that any vaginal dinoprostone (PGE:) preparations affected the rate
of epidural use when compared to placebo, or compared to each other. Similarly, the
evidence for maternal morbidity/mortality and perinatal mortality did not show a significant
increase in serious adverse effects/mortality with any of these preparations. Moderate quality
evidence from a single trial showed that maternal satisfaction was higher for those receiving
vaginal dinoprostone (PGE_) slow release pessary, rather than vaginal dinoprostone (PGE_)
tablet. However, no other trials directly comparing the different vaginal dinoprostone (PGE-:)
preparations reported on maternal satisfaction.

Misoprostol preparations were also effective for the outcome of no vaginal birth within 24
hours, in the whole population and in women with a Bishop score <6. The committee were
aware that the misoprostol vaginal insert preparation of misoprostol had recently been
discontinued by the manufacturer, but in its place a misoprostol 25 microgram oral tablet had
recently been approved for use in induction of labour in the UK. However, the evidence
showed that some preparations of misoprostol significantly increased hyperstimulation with
fetal heart rate changes, as compared to placebo, although for the oral lower dose
preparations the 95% Crl crossed 1 showing uncertainty around this effect, and the rate of
hyperstimulation was lower than that seen with some of the dinoprostone preparations. The
committee discussed some manufacturer and MHRA warnings that had been issued relating
to the risk of hyperstimulation with misoprostol, and the fact that this hyperstimulation may
be resistant to tocolysis. However, the committee noted that these warnings had been based
on the now discontinued misoprostol vaginal insert and so may not be applicable to the use
of lower dose oral preparations. However, the committee agreed that women should be
advised of this potential risk and included this in a recommendation, as well as a
recommendation to follow the manufacturer’s guidance as this provides important
information on contraindications, monitoring requirements, maximum doses and
discontinuation. The committee agreed that misoprostol 25 microgram oral tablets should be
recommended as an alternative to the dinoprostone preparations. The committee also
agreed that misoprostol may be chosen by women who preferred an oral preparation, as all
the recommended forms of dinoprostone were administered vaginally.
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The committee were aware that some women have a higher risk of developing
hyperstimulation — this may include women with grand multiparity, or women who previously
had a very rapid labour and birth. In women who had had a previous caesarean birth,
hyperstimulation may also increase the risk of uterine rupture. They therefore considered the
evidence for the mechanical methods of induction that had the lowest chance of causing
hyperstimulation — including single and double balloon catheters and osmotic cervical
dilators. The osmotic cervical dilators include two different types of dilators: laminaria tents
which are natural products made from dehydrated seaweed that absorb water and expand
when inserted into the cervix, and synthetic osmotic dilators, which are polymers that also
absorb fluid and also expand to dilate the cervix. In the analysis these two types of osmotic
dilators had been grouped together, as the committee agreed that they worked in a similar
fashion and the mechanical effects from both would lead to similar outcomes.

The balloon catheters were also shown to have considerable efficacy at promoting vaginal
birth within 24 hours, no significant effect on the need for caesarean or instrumental birth, no
significant effect on NICU admission or epidural use. The committee therefore agreed that
these interventions could be considered as safe and effective to use for induction of labour in
those women who are at increased risk of developing hyperstimulation, or who chose a
mechanical method rather than a pharmacological method.

The committee noted that most of the studies of balloon catheters used the catheter on its
own (68 studies), while some (9 studies) used balloons in combination with extra-amniotic
saline infusion (EASI). In the analysis these studies had been grouped together. To check
that the beneficial effects seen with this intervention were due primarily to the balloon alone,
and were not biased by the small number of studies that used EASI, the committee asked for
a post-hoc analysis to be done, to separate the data for these two sets of studies. This was
carried out (see appendix M) and showed, for the two outcomes for which enough data was
available (caesarean birth and instrumental birth) that there was no difference in the results
when all the studies were analysed together, or when the studies that used EASI were
removed from the analysis.

For the osmotic cervical dilators however, there was no evidence on how effective these
interventions were at promoting vaginal birth, as ‘no vaginal birth within 24 hours’ had not
been reported as an outome in the included studies. They had no significant effect on the
need for caesarean birth, instrumental birth or need for epidural but they ranked poorly in
terms of NICU admission (although the 95% Crls were wide for this outcome). The
committee were aware that there are a number of ongoing studies for synthetic osmotic
cervical dilators, and stakeholder feedback at consultation indicated that based on positive
results in studies, they were already being used increasingly in the NHS. The committee
therefore agreed to recommend them as an alternative to balloons as a mechanical method
of induction.

When considering women with a higher Bishop score (>6), the evidence was much more
sparse. Few trials had been conducted specifically in this subpopulation of women, and
many trials specifically excluded women with a higher Bishop score. The committee noted
that the analysis of the whole population showed IV oxytocin and amniotomy to be the most
effective intervention at promoting vaginal birth within 24 hours, but they knew from their
clinical experience that this intervention was really only feasible when the cervix was
sufficiently dilated to allow an amniotomy to be performed. In clinical practice, the experience
of the committee members was that this method was widely used for induction, for women
who present with a Bishop score >6, or when pharmacological or mechanical methods have
already been used to prepare and open the cervix. In the overall analysis, IV oxytocin and
amniotomy did not show a significant increase in the risk of caesarean birth or instrumental
birth. In keeping with other pharmacological methods, there was a trend towards an increase
in NICU admission and hyperstimulation with fetal heart rate changes, but this effect was not
significantly increased when compared to other pharmacological methods. There was no
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evidence that the rate of epidural use was affected by this intervention. Therefore, the
committee agreed that IV oxytocin plus amniotomy was a suitable method for induction of
labour in women with a Bishop score >6. The committee were aware that although the
evidence showed it was the combination of amniotomy and IV oxytocin that was effective,
women often asked if they could have the amniotomy first, and wait to see if labour started
spontaneously, before the oxytocin infusion was started. This was therefore added into a
supplementary recommendation, with the caveat that women should be warned that labour
may take longer, and that prolonged rupture of the membranes could lead to an increased
risk of neonatle infection

Cost effectiveness and resource use

A health economic model was developed for this guideline which compared the cost-
effectiveness of a large number of pharmacological and mechanical methods for the
induction of labour. Whilst the model provides very strong evidence that induction of labour
is cost-effective in general compared with no treatment, the conclusions from the economic
analysis with respect to individual methods were frequently not clear cut and did not provide
evidence to support recommendations that would lead to substantial changes in current
practice.

The strongest economic evidence was found for the use of IV oxytocin and amniotomy alone
where it had a 63% probability of being the most cost-effective treatment if compared to all
methods being administered in an inpatient setting. Whilst, this was in a whole population
analysis this intervention did not figure in the subgroup analysis as it is not considered an
appropriate treatment in women with a Bishop score <6. Therefore, the committee
considered that there was good supporting economic evidence to justify a strong
recommendation to offer induction of labour with amniotomy and an intravenous oxytocin
infusion in women with a Bishop score >6. The use of IV oxytocin and amniotomy alone in
women with a Bishop score >6 should standardise care, and may result in a small cost
saving, by avoiding the use of vaginal prostaglandins in these women.

There was some cost-effectiveness evidence to support the use of vaginal dinoprostone
(PGE-) preparations especially in the context of outpatient administration, where the
probability that either gel, controlled release vaginal delivery system or tablet was most cost-
effective reached 70%. Therefore, the committee thought it reasonable to make a
recommendation to offer induction of labour with vaginal dinoprostone (PGEz) as tablet, gel
or controlled release vaginal delivery system. The recommendations broadly support current
practice in women with a Bishop score <6. The majority of hospitals currently use vaginal
dinoprostone (PGEy) preparations for the induction of labour in line with the
recommendations of the previous NICE guideline, therefore this recommendation should not
impact adversely on resource use.

There was some but more limited cost-effectiveness evidence to support the use of
mechanical methods, with a 21% probability that either Foley or double balloon/Cook’s
catheter would be cost-effective in women with a Bishop score <6 if administered in an
outpatient setting, and therefore the committee felt it appropriate to only make a weak
recommendation with respect to their use.

The model also provided some evidence for the cost-effectiveness of misoprostol use,
especially in the context of induction only offered in an inpatient setting, and the committee
recommended the newly licensed low dose (25 microgram) oral misoprostol tablets as an
option to induce labour in women with a Bishop score <6. The committee had concerns with
respect to uterine hyperstimulation in high dose misoprostol, an outcome which was not
included explicity in the economic analysis as it was thought that the costs and harms would
largely be captured in other outcomes.
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Other factors the committee took into account

The committee reviewed the list from the previous guideline of methods that are not
recommended for the induction of labour, and agreed that the list should reflect preparations
that are not available in the UK, are not licensed for the induction of labour, or those which
are available but for which there was not good evidence of effectiveness. The committee
were aware that oral and intracervical prostaglandins, hyaluronidase, vaginal PGF- gel,
corticosteroids, oestrogen, relaxin, mifepristone and nitric oxide donors were not available or
not licesnsed. They also agreed that intravenous oxytocin alone, and extra-amniotic or
intravenous dinospprostone did not show a favourable results and so would not be used
routinely in clinical practice.

The committee reviewed the recommendations from the previous guideline on membrane-
sweeping which is a procedure often used at term to encourage labour to begin, prior to a
more formal method of induction of labour. The committee made some minor amendments
to the wording of these recommendations so they reflected current practice and also added
a new recommendation on consent. They were aware that as membrane sweeping may be
regarded as part of a vaginal examination in late pregnancy, it was not always discussed
with the woman and her consent obtained. However, based on their knowledge and
experience of consent procedures and the fact that some women may not want a membrane
sweep, the committee agreed that consent should be obtained before performing membrane
sweeping and that this should be made clear in the recommendations.

Recommendations supported by this evidence review

This evidence review supports recommendations 1.3.4 to 1.3.10 in the NICE guideline.
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Appendices

Appendix A — Review protocol

Review protocol for review question: What are the benefits and harms of pharmacological and mechanical methods in
induction of labour?

Table 28: Review protocol for pharmacological and mechanical methods to induce labour

Review question What are the benefits and harms of pharmacological and mechanical methods in induction of labour?
Type of review question Intervention review
Objective of the review The aim of the review is to compare the effectiveness and safety of different methods of induction of labour for

pregnant women (and their infants). Induction of labour is a relatively common intervention, offered to women
with prolonged pregnancy, or a variety of other maternal/fetal indications to expedite birth. Many different
methods may be employed to induce labour, and it is unclear which of these provides the safest, yet most
effective way to induce labour.

Eligibility criteria — Pregnant women offered induction of labour for any indication
population/disease/condition/issue/domain

o include women in the third trimester (=28 weeks + 0 days)
o include women with viable fetus only
Eligibility criteria — Any method used for induction of labour
intervention(s)/exposure(s)/prognostic

factor(s) Pharmacological methods

1. 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)
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- Dinoprostone (PGE2) vaginal pessaries sustained release (10-12mg pessaries, single application)
- Dinoprostone (PGE2) gel, introduced via vaginal applicator
- Dinoprostone (PGEZ2) for intracervical administration
- PGF2 gel
b) Extra-amniotic administration
c¢) Intravenous administration
d) Oral administration

2. 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

- buccal/sublingual misoprostol

3. Oxytocin

- IV oxytocin alone
- IV oxytocin with amniotomy

4. Nitric oxide donors
5. Mifepristone

6. Oestrogens
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7. Corticosteroids
8. Relaxin
9. Hyaluronidase

Mechanical methods

10. Foley catheters

11. Osmotic cervical dilators (also known as laminaria and dilapan)
12. Double balloon or Cook’s catheter

13. Amniotomy

The interventions below will only be included if they act as the sole connectors of the interventions of
interest in the network:

Mechanical methods:

- Membrane sweep
- Breast stimulation
- Sexual intercourse

Complementary and alternative methods

Castor oil
Acupuncture
Homeopathy

Hot baths

Enemas

Herbal supplements
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- Active interventions that are not part of the decision problem will not be considered in the analysis,
unless they act as the sole connectors of the interventions of interest in the network.

Eligibility criteria — comparator(s)/control No treatment
or reference (gold) standard

Placebo

Any intervention (in the above list) compared to any other intervention
Outcomes and prioritisation Critical outcomes:

o Vaginal birth not achieved within 24 hours
o Uterine hyperstimulation with fetal heart rate changes
o Caesarean birth

Important outcomes:

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

o Maternal satisfaction

o Instrumental birth

o NICU admission

o Use of epidural

Eligibility criteria — study design Randomised controlled trials
Systematic reviews of randomised controlled trials

(If network meta-analysis is not feasible for a specific outcome then systematic reviews of RCTs will also be
considered for inclusion in any pairwise analyses)

Other inclusion exclusion criteria Include English language papers only

Exclude trials where all women had a previous caesarean birth
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Exclude trials where all women had ruptured membranes

- trials that included a mixed population of women will be included providing at least 2/3 of the population
had intact membranes and no previous caesarean birth.

Proposed sensitivity/sub-group analysis, If sufficient evidence is available the following subgroup analysis will be conducted:
or meta-regression

- Favourable cervix (Bishop score >6)
- Unfavourable cervix (Bishop score <6)

Sensitivity analysis will also be conducted to exclude trials where <100% of women had intact membranes
and no previous caesarean birth.

Selection process — duplicate Dual sifting will be performed on at least 10% of records. Agreement for inclusion will be achieved through
screening/selection/analysis resolving disagreements via discussion and consultation with senior staff.
Data management (software) For NMA: data will be entered into excel spreadsheets. WinBUGS will be used to fit NMA and unrelated mean

effects models. The gemtc package in R will be used to run node splitting analyses. Threshold analysis will be
conducted in R.

For outcomes with insufficient data for NMA:

Pairwise meta-analyses will be undertaken where possible; these will be performed using Cochrane Review
Manager (RevMan).

GRADE will be used to assess the quality of evidence for each outcome.

STAR will be used for bibliographies/citations, study sifting, data extraction and critical appraisal.
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Information sources — databases and
dates

Identify if an update

Author contacts

Sources to be searched:
Medline, Medline In-Process, CCTR, CDSR, DARE, HTA and Embase.
Limits (e.g. date, study design):

Study design will be limited to RCTs. Standard animal/non-English language filters will be applied. Date will be
limited to 2014 onwards. Additional trials published prior to this date limit will be identified from the existing
NMA and included if they meet the inclusion criteria for this protocol (Alfirevic 2016).

Supplementary search techniques:

No supplementary search techniques will be used.
See appendix B for full strategies.

Key papers:

Which method is best for the induction of labour? A systematic review, network meta-analysis and cost-
effectiveness analysis

Zarko Alfirevic, Edna Keeney, Therese Dowswell, Nicky J Welton, Nancy Medley, Sofia Dias, Leanne V
Jones, Gillian Gyte and Deborah M Caldwell.

Health Technology Assessment 2016 Volume 20 No. 65
Yes, this is an update.
Previously this review was addressed as two separate review questions pertaining to pharmacological and

mechanical methods of induction of labour.
Developer: National Guideline Alliance
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Highlight if amendment to previous The protocol has been amended to align outcomes with standard outcome reporting suggested by the
protocol Cochrane Pregnancy and Childbirth Group.

Additional outcomes (NICU admission) were identified from a recently published NMA on the induction of
labour, which will be updated as part of this review. Epidural anaesthesia was added by the GC as an
important outcome.

Search strategy — for one database For details please see appendix B.

Data collection process — forms/duplicate A standardised evidence table format will be used, and published as appendix D (clinical evidence tables) or
H (economic evidence tables).

Data items — define all variables to be For details please see evidence tables in appendix D (clinical evidence tables) or H (economic evidence
collected tables).
Methods for assessing bias at Study quality will be assessed using the Cochrane Risk of Bias tool.

outcome/study level

Threshold analysis will be performed for outcomes included in the NMA which are identified as directly
influencing the recommendations/HE model. This will estimate thresholds for how large the potential bias
adjustments would need to be within studies and contrasts before they would change the recommendations.

For any outcomes where there is insufficient data for NMA, the risk of bias across all available evidence will
be evaluated for each outcome using an adaptation of the ‘Grading of Recommendations Assessment,
Development and Evaluation (GRADE) toolbox’ developed by the international GRADE working group
http://www.gradeworkinggroup.org/

Criteria for quantitative synthesis For details please see section 6.4 of Developing NICE guidelines: the manual

For NMA, studies which report 0 or 100% events in both arms will not be included. In addition, a NMA can
only be conducted when there is evidence on at least 3 treatments connected in a network. To conduct
inconsistency checks in a network, there must be at least one closed loops of direct evidence on 3 treatments
that is informed by at least 3 independent sources of evidence.

Methods for quantitative analysis — o Network meta-analysis will be conducted within a Bayesian framework using WinBUGS (TSU Bristol Unit).
combining studies and exploring
(in)consistency
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o The exact model structure will be agreed with the NICE Technical Support Unit (TSU) following the review
of available clinical evidence. Fixed and random effects NMA models will be fitted to the data and
compared based on the posterior mean residual deviance and DIC. The model with the best fit and
meaningfully lower DIC will be selected. Differences of at least 3 will be considered meaningful.

o Posterior median ORs and 95% credible intervals (Crls) will be used to report the results

o Ranking of treatments will be provided (posterior median ranks and 95% Crls, rankograms, probability
being best).

o Inconsistency checks will be conducted by comparing the posterior mean residual deviance, DIC, and
where appropriate (random effects models), posterior median between study standard deviation, of the
base case NMA model and unrelated mean effects (UME) model. Further checks will be conducted using
node splitting analysis. Pairwise estimates will be obtained from the UME model the aid comparison of the
direct estimates with the NMA estimates.

For outcomes where NMA cannot be conducted, standard pairwise meta-analysis will be conducted using
Cochrane Review Manager.

Meta-bias assessment — publication bias, For details please see section 6.2 of Developing NICE guidelines: the manual.
selective reporting bias

Confidence in cumulative evidence For details please see sections 6.4 and 9.1 of Developing NICE guidelines: the manual

Rationale/context — what is known For details please see the introduction to the evidence review in the full guideline.

Describe contributions of authors and A multidisciplinary committee developed the guideline. The committee was convened by the NGA and chaired
guarantor by Sarah Fishburn in line with section 3 of Developing NICE guidelines: the manual.

Staff from the NGA undertook systematic literature searches, appraised the evidence, conducted meta-
analysis and cost-effectiveness analysis where appropriate, and drafted the guideline in collaboration with the
committee. For details please see the methods chapter.

Sources of funding/support The NGA is funded by NICE and hosted by the Royal College of Obstetricians and Gynaecologists
Name of sponsor The NGA is funded by NICE and hosted by the Royal College of Obstetricians and Gynaecologists
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Roles of sponsor NICE funds the NGA to develop guidelines for those working in the NHS, public health, and social care in
England
PROSPERO registration number Not registered with PROSPERO

CDSR: Cochrane Database of Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; Crl credible interval;, CS caesarean section; DARE: Database
of Abstracts of Reviews of Effects; DIC deviance information criterion; GRADE: Grading of Recommendations Assessment, Development and Evaluation; HTA: Health
Technology Assessment; MID: minimally important difference; NGA: National Guideline Alliance; NHS: National Health Service; NICE: National Institute for Health and Care
Excellence; NICU neonatal intensive care unit; NMA network meta-analysis; RCT: randomised controlled trial; RoB: risk of bias; SD: standard deviation; TSU Technical
Support Unit
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Appendix B — Literature search strategies

Search strategies for review question: What are the benefits and harms of
pharmacological and mechanical methods in induction of labour?

Review question search strategies

Databases: Medline; Medline EPub Ahead of Print; and Medline In-Process &
Other Non-Indexed Citations

Date of last search: 13/05/2020

Searches

META-ANALYSIS/

META-ANALYSIS AS TOPIC/

(meta analy* or metanaly* or metaanaly*).ti,ab.

((systematic* or evidence*) adj2 (review* or overview®)).ti,ab.
(reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.
(search strategy or search criteria or systematic search or study selection or data extraction).ab.
(search* adj4 literature).ab.

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science citation
index or bids or cancerlit).ab.

9 cochrane.jw.

10 or/1-9

11 randomized controlled trial.pt.

12  controlled clinical trial.pt.

13 pragmatic clinical trial.pt.

14 randomi#ed.ab.

15 placebo.ab.

16 randomly.ab.

17 CLINICAL TRIALS AS TOPIC/

18 trial.ti.

19 or/11-18

20 LABOR, INDUCED/

21  (labo?r adj5 induc$).ti,ab.

22 CERVICAL RIPENING/

23 (cervi$ adj3 ripen$).ti,ab.

24 ((unfavo?rabl$ or un-favo?abl$ or unripe$ or un-ripe$) adj3 cervi$).ti,ab.
25 ((bishop$ or cerv$) adj3 scor$).ti,ab.

26 or/20-25

27 limit 26 to english language

28 LETTER/

29 EDITORIAL/

30 NEWS/

31 exp HISTORICAL ARTICLE/

32 ANECDOTES AS TOPIC/

33 COMMENT/

34 CASE REPORT/

35 (letter or comment®).ti.

36 or/28-35

37 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.

38 36 not 37

39 ANIMALS/ not HUMANS/

40 exp ANIMALS, LABORATORY/

41  exp ANIMAL EXPERIMENTATION/

42 exp MODELS, ANIMAL/

43 exp RODENTIA/

44  (rat or rats or mouse or mice).ti.

45 or/38-44

46 27 not 45

CO~NO U WN = F
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10 and 46

19 and 46

or/47-48

(2014$ or 2015% or 2016% or 2017$ or 2018% or 2019% or 2020%).ed,yr.
49 and 50

Databases: Embase; and Embase Classic

Date of last search: 13/05/2020
# Searches

SYSTEMATIC REVIEW/

META-ANALYSIS/

(meta analy* or metanaly* or metaanaly*).ti,ab.

((systematic or evidence) adj2 (review* or overview*)).ti,ab.
(reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.
(search strategy or search criteria or systematic search or study selection or data extraction).ab.
(search* adj4 literature).ab.

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science citation
index or bids or cancerlit).ab.

((pool* or combined) adj2 (data or trials or studies or results)).ab.
cochrane.jw.

or/1-10

random*.ti,ab.

factorial*.ti,ab.

(crossover* or cross over®).ti,ab.

((doubl* or singl*) adj blind*).ti,ab.

(assign* or allocat* or volunteer* or placebo*).ti,ab.
CROSSOVER PROCEDURE/

SINGLE BLIND PROCEDURE/

RANDOMIZED CONTROLLED TRIAL/

DOUBLE BLIND PROCEDURE/

or/12-20

LABOR INDUCTION/

(labo?r adj5 induc$).ti,ab.

UTERINE CERVIX RIPENING/

(cervi$ adj3 ripen$).ti,ab.

((unfavo?rabl$ or un-favo?abl$ or unripe$ or un-ripe$) adj3 cervi$).ti,ab.
((bishop$ or cerv$) adj3 scor$).ti,ab.

or/22-27

limit 28 to english language

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/

(letter or comment™*).ti.

or/30-34

RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.

35 not 36

ANIMAL/ not HUMAN/

NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/

ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.

or/37-44

29 not 45

11 and 46

21 and 46

or/47-48

(2014$% or 2015$ or 2016% or 2017$ or 2018% or 2019$ or 2020$).dd,yr.
49 and 50
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Databases: Cochrane Central Register of Controlled Trials; Cochrane Database of
Systematic Reviews; Database of Abstracts of Reviews of Effects; and Health
Technology Assessment

Date of last search: 13/05/2020
-—

#2
#3
#4
#5
#6
#7

MeSH descriptor: [Labor, Induced] this term only

((labor or labour) near/5 induc*):ti,ab

MeSH descriptor: [Cervical Ripening] this term only

(cervi* near/3 ripen*):ti,ab

((unfavo* or un-favo* or unripe* or un-ripe*) near/3 cervi*):ti,ab

((bishop* or cerv*) near/3 scor*):ti,ab

#1 or #2 or #3 or #4 or #5 or #6 with Publication Year from 2014 to 2020, with Cochrane Library publication date
Between Jan 2014 and May 2020, in Trials

Health economic search strategies

Databases: Medline; Medline EPub Ahead of Print; and Medline In-Process &
Other Non-Indexed Citations

Date of last search: 13/05/2020
#  Searches

©CoONOOOPSsWN =

ECONOMICS/

VALUE OF LIFE/

exp "COSTS AND COST ANALYSIS"/
exp ECONOMICS, HOSPITAL/

exp ECONOMICS, MEDICAL/

exp RESOURCE ALLOCATION/
ECONOMICS, NURSING/

ECONOMICS, PHARMACEUTICAL/

exp "FEES AND CHARGES"/

exp BUDGETS/

budget*.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic*).ti,ab.
(price* or pricing*).ti,ab.

(financ* or fee or fees or expenditure* or saving*).ti,ab.
(value adj2 (money or monetary)).ti,ab.
resourc* allocat*.ti,ab.

(fund or funds or funding* or funded).ti,ab.
(ration or rations or rationing* or rationed).ti,ab.
ec.fs.

or/1-20

LABOR, INDUCED/

(labo?r adj5 induc$).ti,ab.

CERVICAL RIPENING/

(cervi$ adj3 ripen$).ti,ab.

((unfavo?rabl$ or un-favo?abl$ or unripe$ or un-ripe$) adj3 cervi$).ti,ab.
((bishop$ or cerv$) adj3 scor$).ti,ab.
or/22-27

limit 28 to english language

LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
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35 COMMENT/
36  CASE REPORT/
37 (letter or comment*).ti.

38  0or/30-37
39 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
40 38 not39

41 ANIMALS/ not HUMANS/

42  exp ANIMALS, LABORATORY/

43  exp ANIMAL EXPERIMENTATION/
44  exp MODELS, ANIMAL/

45  exp RODENTIA/

46 (rat or rats or mouse or mice).ti.

47 or/40-46

48 29 not 47

49 21 and 48

50  (2014$ or 2015% or 2016% or 2017$ or 2018% or 2019% or 2020%).ed,yr.
51 49 and 50

Databases: Embase; and Embase Classic

Date of last search: 13/05/2020
# searches
HEALTH ECONOMICS/
exp ECONOMIC EVALUATION/
exp HEALTH CARE COST/
exp FEE/
BUDGET/
FUNDING/
RESOURCE ALLOCATION/
budget*.ti,ab.
cost*.ti,ab.
10 (economic* or pharmaco?economic*).ti,ab.
11 (price* or pricing*).ti,ab.
12 (financ* or fee or fees or expenditure* or saving*).ti,ab.
13 (value adj2 (money or monetary)).ti,ab.
14 resourc* allocat®.ti,ab.
15 (fund or funds or funding* or funded).ti,ab.
16 (ration or rations or rationing* or rationed).ti,ab.
17 or/1-16
18 LABOR INDUCTION/
19 (labo?r adj5 induc$).ti,ab.
20 UTERINE CERVIX RIPENING/
21 (cervi$ adj3 ripen$).ti,ab.
22 ((unfavo?rabl$ or un-favo?abl$ or unripe$ or un-ripe$) adj3 cervi$).ti,ab.
23  ((bishop$ or cerv$) adj3 scor$).ti,ab.
24 or/18-23
25 limit 24 to english language
26 letter.pt. or LETTER/
27 note.pt.
28 editorial.pt.
29  CASE REPORT/ or CASE STUDY/
30 (letter or comment*).ti.

©oOoO~NOOa»WN -

31 or/26-30
32 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
33 31 not 32

34  ANIMAL/ not HUMAN/

35  NONHUMAN/

36  exp ANIMAL EXPERIMENT/
37  exp EXPERIMENTAL ANIMAL/
38  ANIMAL MODEL/

39  exp RODENT/

40 (rat or rats or mouse or mice).ti.
41 or/33-40
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42 25 not 41

43 17 and 42

44  (2014$ or 2015$ or 2016$ or 2017$ or 2018$ or 2019$ or 2020$).dd,yr.
45 43 and 44

Databases: Cochrane Central Register of Controlled Trials

Date of last search: 13/05/2020
#  Searches

#1 MeSH descriptor: [Economics] this term only

#2 MeSH descriptor: [Value of Life] this term only

#3 MeSH descriptor: [Costs and Cost Analysis] explode all trees

#4 MeSH descriptor: [Economics, Hospital] explode all trees

#5 MeSH descriptor: [Economics, Medical] explode all trees

#6 MeSH descriptor: [Resource Allocation] explode all trees

#7 MeSH descriptor: [Economics, Nursing] this term only

#8 MeSH descriptor: [Economics, Pharmaceutical] this term only

#9 MeSH descriptor: [Fees and Charges] explode all trees

#10 MeSH descriptor: [Budgets] explode all trees

#11  budget*:tiab

#12  cost*:ti,ab

#13  (economic* or pharmaco?economic*):ti,ab

#14  (price* or pricing*):ti,ab

#15  (financ* or fee or fees or expenditure* or saving*):ti,ab

#16  (value near/2 (money or monetary)):ti,ab

#17  resourc* allocat*:ti,ab

#18  (fund or funds or funding* or funded):ti,ab

#19  (ration or rations or rationing* or rationed) .ti,ab.

#20  #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or
#19

#21  MeSH descriptor: [Labor, Induced] this term only

#22  ((labor or labour) near/5 induc*):ti,ab

#23  MeSH descriptor: [Cervical Ripening] this term only

#24  (cervi* near/3 ripen®):ti,ab

#25  ((unfavo* or un-favo* or unripe* or un-ripe*) near/3 cervi*):ti,ab

#26  ((bishop* or cerv*) near/3 scor*):ti,ab

#27  #21 or #22 or #23 or #24 or #25 or #26 with Publication Year from 2014 to 2020, in Trials

#28  #20 and #27

Databases: Health Technology Assessment; and NHS Economic Evaluation
Database

Date of last search: 13/05/2020
# Searches

MeSH descriptor: [Labor, Induced] this term only

((labor or labour) near/5 induc*):ti,ab

MeSH descriptor: [Cervical Ripening] this term only

(cervi* near/3 ripen®):ti,ab

((unfavo*® or un-favo* or unripe* or un-ripe*) near/3 cervi*):ti,ab
((bishop* or cerv*) near/3 scor*):ti,ab

#1 or #2 or #3 or #4 or #5 or #6 Publication Year from 2014 to 2020

NOoO OO~ WN =
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Appendix C — Clinical evidence study selection

Clinical study selection for review question: What are the benefts and harms of
pharmacological and mechanical methods in induction of labour?

Figure 38: Study selection flow chart

Titles and abstracts
identified, N= 1939

| <

Full copies retrieved Excluded, N= 1561
and assessed for (not relevant population,
eligibility, N= 378 design, intervention,

comparison, outcomes,
unable to retrieve)

[Publications included in review,\ [ Publications excluded from \

N= 97 review, N= 281
+ (refer to excluded studies list)
publications included from
existing HTA report, +
N= 461 (after excluding n=239 HTA original report included
from published HTA) N=613 datasets, NGA excluded
+ N=239 from this dataset
publications originally excluded (refer to excluded studies list)
from HTA report N=6 j k )
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Appendix D — Clinical evidence tables

Clinical evidence tables for review question: What are the benefits and harms of pharmacological and mechanical methods
in induction of labour?

Due to the size and complexity of these tables they are provided in a separate document. See Supplement 3.
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Appendix E — Forest plots

Forest plots for review question: What are the benefits and harms of
pharmacological and mechanical methods in induction of labour?

This section includes forest plots only for outcomes that are meta-analysed, but were not
included in the NMA. Outcomes from single studies are not presented here; the quality
assessment for such outcomes is provided in the GRADE profiles in appendix F.

Important outcomes: Perinatal death and maternal death/morbidity
Comparison 1. Nitric oxide versus placebo

Figure 39: Perinatal death - risk difference
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Figure 40: Perinatal death — Peto odds ratio
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Subtotal (95% CI) 855 857 10000% 748 (078, T200] 1
Total events 3 0
Heterogeneity: Mot applicable
Testfor overall effect Z=1.74 (P = 0.08)
Total {95% CI) 855 857 100.0% 7.48(0.78, 72.00) e ——
Total evants 3 1}
Heterogeneity. Mot applicable 0 =U‘| I]'l1 1 1'II] 3 EIU

Testior ovarall effect Z=1.74 (F = D.0E)

) Favaurs Mitric oxide Fawours placebo
Testfor subgroup differences: Not applicable
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Figure 41: Maternal death/morbidity — risk difference
Hitric oxide Placebo Risk Difference Risk Difference
Stuchy' or Subgroup  Events  Total Events Total Weight M-H, Fiked, 95% CI M-H, Fixed, 95% Cl
2.2.1 Unfavourable cervix
Culger 2018 0 36 0 34 49% 000[00S5 005 * *
Schrmitz 2014 0 678 0 &84 951% 0.00 [-0.00, 0.00] !
Subitotal (95% CI) 714 718 100.0°%  0.00 [.0.00, 0.00]
Tolal events 0 LI}
Heterogeneity, Chi*= 0,00, df =1 (P =100, F= 0%
Test for overall effect Z= 0,00 (P = 1.00)
Total (95% Ciy T4 78 100.0%  0.00 [-0u00, 0.00]
Total evenis 0 0

Heteroganeity Chit= 0.00, df= 1 {P= 1.00); F= 0%

-0.05  -0.025 ] 0035 005

Test for averall effect Z= 0,00 (P = 1.00) F it F I

Testfar subaroup differences: Nat applicabla avours Nitric odde Favours placebio
Comparison 2. Mifepristone versus placebo
Figure 42: Perinatal death — Peto odds ratio

Kifepristone Placehn Peto Odds Ratio Peto Odds Ratio

Studhy or Subgroup  Events  Total Events Total Weight Peto, Fixed, 95% CI Peto, Fised, 95% Cl

3.1.1 Unfavourahle cenvix

Stenlund 1999 i} 24 0 12 Mot estimatble

Yelikar 2015 1 50 0 50 1000% 739045 372.38] ¥

Sultotal (95% CIH 74 62 100.0% 7.39(0.15, 372.38) ——*

Tatal events 1 0

Heterogenegity. Mot applicable

Test for averall effect Z=1.00 F =032

Total (85% CI) 74 62 100.0% 7.39(0.15, 372.38) e —

Total events 1 0

Hetaraganaity Mot applicable = o T =

Test for overall effect Z=1.00 (P = 0.32)
Test for subgroup differences: Not applicable

Comparison 3. Relaxin versus placebo

Figure 43:

Perinatal death — risk difference
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Relaxin Placeho Risk Difference Risk Difference
Study or Subgroup  Bvents  Total Events Total Woeight M-H, Fixed, 95% CI K-H, Fixed, 95% CI
4.1.1 Favourable cervis
Bell 1993 0 18 o0 22 MA% 000008 008
Sulitotal (95% CIy 18 22 21.9%  0.00[.0.09,0,00] e ——
Total events 0 ]
Heterogeneity. Mot applicable
Testfor overall effect Z=0.00 (F=1.00})
4.1.2 Unfavourable cendx
Brennand 1997 0 73 0 23 387% 000008 006
Weiss 2016 0 40 o 32 394% 000 [-0.05 0.05] %
Subtotal (95% CIy 113 55 78.4% 0.00[-0.04,0.04]
Total events 0 1]
Heterogeneity. Chi®= 0.00, df= 1 (P = 1.00); F= 0%
Testfor overall effect Z= 0000 (P =1.00)
Tatal (95% CIj 131 77 1000%  0.00[-0,04, 0.04) i
Total events n i]
Heterogeneity, Chi"= 0,00, df= 2 (P=1.00); F= 0% _U:_1 -u.:uﬁ § 0_55 ﬂf‘

Test for averall effiect Z= 0,00 (P =100}
Testfor subgroup diferences: Chif= 000, df=1(F=1.00). F= 0%

Comparison 4. PGE: tablet versus PGE: pessary (slow)

Favours Relaxin Favours placebo

Figure 44: Maternal death/morbidity — Peto odds ratio
Vaginal PGE? lablet)  Vag PGEZ (pessany - slow) Pelo Oudds Ratio Pl Odds Rabio
b | o Events Tatal Evmmls Tofal Waeight Pafo. Flooed, 85% C Parto, Fiooed, 5% C1
6.1.1 Uni msour alie cons
Abdelazz 2018 o 100 Li] L] Mot estimalli
Skt ol {B5% iy A0 A0 M egtiniabie
Tolal events ] n
Helemogeneity: Mol applicable
Testfor pverall efect Mot applicable
.12 Mizoed
Rabd 2002 1 100 o 100 1000% 730 015, 37238 I
Subdotial {%5% 1) 100 100 A000% 739 (015, 37238
Todal events 1 L]
Helerageneity Mot applicable
Test for overall effect Z=1.00(FP=033%
Todia (95% CT) 200 00 10000%  FA9 1015, 37238] e —
Tolal evants 1 L]
Heterogeneity. Mol applicable |]D'=I]5 |:|1I1 Ilru EIIEII]

Tt for ovierall effect Z=1.00(F =033
Test for subgraun diferences: Mol apolicable

Favours POGEZ tabdél Favours POEZ pessany

Comparison 5. Vaginal PGE; (tablet) versus vaginal misoprostol (250mcg)

Figure 45:  Perinatal death — Peto odds ratio
Wag PGEZ Mablet)  Vag miso (>S0mcgh Pefo Odds Ratio Pato Odds Fatio
Stusthy of Sulsrouipy Byvils Todal Ewrrils Tatal Wisight Paeto, Fioued, 95% Cl Pt Fioid, 95% C|
B Unfavourabile cends
Ayar 2000 1 ED ] 60 S00% 738015 37236 L
Papanikalaow 2004 1 23 ] a0 S00%  TA3[014, 25940 =
Subiotal (95% CI) 143 140 100,08 7,26 (045, 116.04] e —
Tolal events 1 ]
Heterogeneity Chi*= 000, df=1 (P = 0.99); F= e
TestTor owarall effect Z= 1 .40 (F = 0.16)
Total {25% C1) 143 140 10008 7,26 [0L45, 116.04) e —
Total ewents | ]
Hederageneity: Chi*=0.00, di=1 (F= 0.99); = & 2 dl.'!ﬁ I:I11 I'I) Tl.rlll.'l

Testfor owerall effect 2= 1. 40.(F = 0.16)
Tiest for subgroup diferances: Nol applicabli
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Figure 46:  Maternal death/morbidity — risk difference

Vag PGEZ itablet)  Vag miso (>50mcg) Risk Difference Risk Difference
Stushy o Subgiouip Ewarils Tolal  Bweils Tatal Wisight B-H, Fixed, 95% C| M- H, Fisoirdd, 95% C1
B2.1 Urifansourabile cens
Fapanikolaou 2004 ] B3 ] 80 449% 000F0.02,0.02
Saeed 2011 ] 100 ] 100 554%  0.00F0.02, 003
SulMotal (#5% CI} 183 1B0 100.0%  0.00 [-0,02, 0.02]
Todal ewents o ]

Heferogenedly Chi®= 0000, &f= 1 (P = 1.00); F= 0%
Tiest for evirall efect I =000 (F= 1.00)

Totald {95% Cly 183 180 100.0% 000 [-0)0, 00
Todal ewents 1] ]

Heterogenedty. Chi"= 0000, gf=1 (F=1.00); F= 0%

w0z ok b oblom
Testfor averall effact Z = 0.00 (> = 1.00) Favours PGEZ tablet Favours Vag miso »S0meg

Tkt far subaroup difarences: Mol applicable
Comparison 6. Vaginal PGE; (tablet) versus Foley catheter

Figure 47: Perinatal death - risk difference

Vag PGEZ (tablet)  Foley catheter Risk Dilference Risk DilTerence
Stuchs or Subgroug Esenls Total Evenls Total Weight  M-H, Fixed, 95% CI MLH, Fixed, 95% Cl
10.1.1 Unifansour abde Cervix
A-Taani 2004 0 75 0 72 731%  0.00[0.03, 0.03]
Qphir 1992 1] a7 0 7 16.9% 0.00 [FD.OF, 0.07)
Subtotal (5% CI) 102 99 100.0%  0.00 [-0)03, 0.03]
Tolal events 1} 0

Heterogeneity: Chi*= 0.00, df= 1 (P=1.00), 7= 0%
Test for overall effect Z= 0,00 (P = 1.00)

Total (95% C1) 102 99 100.0%  0.00 [-0.03, 0.03]
Total events a 0
} fr . - - 2 - 3 ¥ + 4 |
Aol O 10 e B 1052 0% sk
- - P 1|
Test for subaroup differences: Mot applicable Favours POE tablet Favours Foley
Comparison 7. Vaginal PGE: (gel) versus intracervical gel
Figure 48:  Perinatal death - risk difference
Vag PGEZ (gel)  Intracendcal gel Risk Diflference Risk Difference
Stuchyor Subgroup  Events  Tolal  Evenis Tolal Weight M-H, Fced, 95% €1 IM-H, Fizomi, 95% C1
14.2.1 Unfavourable cends
Nuutla 1996 1 T o 39 599%  0.00[0.04 004
Subfotal (95% Cly 71 39 59.9%  0.00[-0.04, 04]
Tolal events 0 o
Hetarageneity: Mot applicable
Testfor overall efMect Z=0.00(F = 1.000
14.2.2 Mot reported! unclear cendx
Seeras 1965 1] k]| 1] 3T 401% 0,00 008, 0.08) i
Subtotal (95% Ciy EL 37 404% 0,00 [-0.06, LOG]
Tolal events a [1]
Haterogeneity: Nol applicabl
Test for overall effect 2= 0.00 (P = 1.00)
Total (95% CI) 102 6 100.0% 0,00 [-0.03, D03
Tolal events 0 L]
Heterogeneity Chi® = 0,00, df=1 (F=1.00); "= 0% e T B ohs oh

Test for overall effect 2= 0.00 (P = 1.00)
Test for subgroup diferences: Chf'= 0,00, df= 1 (F = 1.00). "= 0%

166

Inducing labour: evidence reviews for methods for induction of labour FINAL (November

2021)

Favours PGEZ gel Favours Infracerdical gel



FINAL
Pharmacological and mechanical methods in induction of labour

Comparison 8. Vaginal PGE: (gel) versus vaginal misoprostol (<50mcg)

Figure 49:  Perinatal death - risk difference

Yag PGEZ (gel) Ya miso (<50mcg) Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fized, 95% CI M-H, Fixed, 95% CI
15.1.1 Unfavourable cerviz
Moodley 2003 1 193 2 100 434% -0.01 [-0.04,0.01] i
Subtotal (95% Cly 193 100 43.4% -0.01[-0.04, 0.01] ——*——
Total events 1 2
Heterogeneity: Mot applicable
Testfor overall effect Z2=099 (F=0.3%
15.1.2 Mized
Yaoung 2020 1] 172 0 172 5HE% 0.00[-0.01,0.01] i
Subtotal (95% CI) 172 172 56.6% 0.00[-0.01, 0.01]
Total events 0 1]
Heterogeneity: Mot applicable
Testfor overall effect: Z=0.00 (F =1.00)

Tatal {95% CI) 365 272 100.0% -0.01[-0.02,0.01]
Total events 1 2
,

e i = - - Ee } | 1 t t
Heterogeneity: Chi®=1.56, df=1 (P =0.21); P= 36% 00 i b 0025 0hs

Testior overall effec.t Z=0389 (Pz_ 038 Favours Wag PGEZ (gel) Favours Yag miso (=50mcg)
Testfor subgroup differences: Chi*=0.86, df=1 (P=0.35), F=0%

Figure 50:  Maternal death/morbidity — risk difference

Vag PGE2 {gely  Va miso (<50mcy) Risk Difference Risk Difference
Study or Subgroup  Events  Total  Events Total Weight M-H, Fized, 95% CI M-H, Fixed, 95% CI
15.2.1 Unfavourahle cervix
Prager 2008 a 191 a 198 276% 0.00[0.01,0.01] —
van Gemund 2004 1 340 1 341 481%  0.00[-0.01,0.01] t
Subtotal {95% CI) 531 540  75.7% 0.00[-D.01, 0.01]
Total events 1 1

Heterogeneity: Chi®= 0.00, df=1{F=1.00);, F=0%
Testfor overall effect: Z=0.00 (P =1.00)

15.2.2 Mized

Young 2020 i 172 i 172 24.3%  0.00[-0.01,001] —
Subtotal {95% CI) 172 172 24.3% 0,00 [-0.01, 0.01] —al-—
Total events 0 0

Heterogeneity: Mot applicable
Testfor overall effect: Z=0.00 {F=1.00)

Total (25% Cly 703 712 100.0% 0.00[-0.01,0.01] > 2

Total events 1 1

B o a2 P = 005 -0.035 0 0.025 0.05
estfor averall effect 2= 0.00 (P = 1.00) Favaurs PGEZ gel Favours Vag miso <50meg

Testfor subgroup diferences: Chif= 0.00, df=1 (P =1.00), F= 0%

Comparison 9. Vaginal PGE; (gel) versus oral misoprostol (250mcg)

Figure 51: Perinatal death - risk diference

Vag PGE2 (gely  Oral miso (>50mcg) Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
18.1.1 Mixed
Tessier 1987 i 132 a 135 441% 000001, 0.01]
Young 2020 0 172 a 167 559% 000001, 0.04]
Subtotal (95% Cl) 304 302 1000% 0.00[-0.01,0.01]
Tatal ewvents 0 a

Heterogeneity: Chi*=0.00, df=1 {F=1.00), F= 0%
Test for overall effect Z=0.00 {F = 1.00)

Total {(95% CI) 304 302 100.0% 0.00[-0.01,0.01]

Total events a i}

Heterogeneity: Chi =_D.DD, df=1 (P=1.00;F=0% s b2 b i obs
Test for overall effect; 2= 0.00 {F = 1.00) Faviurs Vag PGEZ  Favnurs Oral riso

Testfor subaroup differences: Mot apalicable
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Figure 52:  Maternal death/morbidity — risk difference

Vag PGEZ (gel)  Oral miso {*50mcg) Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fized, 95% Cl M-H, Fized, 95% CI|
18.2.1 Unfavourable cervix
Le Roux 2002 0 240 a 120 486% 000001, 0.04]
Subtotal (95% Cl) 240 120 48.6% 0.00[-0.01,0.01]
Tatal events 0 a

Heterogeneity: Mot applicakle
Test for overall effect Z=0.00 {F = 1.00)

18.2.2 Mixed cervix
Young 2020 i 172 a 167 &1.4% 000001, 0.01] i
Subtotal (95% Cl 172 167 51.4% 0.00[-0.01,0.01]

Total events 1] 1}

Heterogeneity: Mot applicable
Test for overall effect: Z£=0.00 {F = 1.00)

Total {95% CIy 412 287 100.0% 0.00[-0.01,0.01] -
Total events 1] 1}

he = - - E= } I t t
Heterogeneity: Chi —.D.DD, df=1(F=1.00;F=0% 005 25 b 0025 s
Testfor averall effect: Z= 0.00 (P = 1.00) Favours Yag PGEZ Favours Oral miso
Testfor subaroup differences: Chif=0.00, df=1 {F=1.00), F=0%

Comparison 10. Vaginal PGE: (gel) versus titrated oral misoprostol solution

Figure 53: Perinatal death — Peto odds ratio

Vag PGEZ (galy  Titrated oral miso soln Peto Ouidls Ratio Peto Odis Ratie

Stuihy or Subgroup  Evenis Todal Events Total Weight Peato, Fixed, 35% CI Petm, Fixeid, #5% CI

10.1.1 Unf avour alsle cenvix

Dodd 2006 0 are 1} 65 Hol esimabile

Moodiey 2003 1 193 1} 103 31.2% 4.64]0008, 283.84] - e *
Sl oital {95% CIy 564 468 31.2% 464 (008, 283.84) e
Tatal éwvants 1 1}

Heterogeneity. Mot applicable
Tastfor ovarall effect Z= 0.73 (P = 0.47)

10,12 Mioed CEndx
Hodmeyr 2001 1 ETL] 1 345 BEE%  0.99 (006, 15.84) _+_
Sabittal (94% 1) 349 M5 GRE% 099 [0.06, 15.84]

Total ewents 1 1

Heterogenaity. Mot applicable
Test for ovarall effect 2= 0.01 (F = D.95)

Tortal {95% Clp 018 813 000% 160 [0.16, 15.98] e —
Tatal ewents 2 1
Heterogengily, Chi*=037, df=1 (F=054)F=0%

Test for ovérall efMect Z=0.40(F = 0.68)

Tesl for subdroup dffegmences, Chif=027. =1 {F=054). FP=0%

0005 0 10 200
Favows PGEZ gel Favours oral rmigo $on

Figure 54: Maternal death/morbidity — risk difference
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Vag PGEZ pely  TRrated oral miso soln Fask DiTerence Fizk Diference
Stiiihy OF ‘SLbgnoLip Evesil Totsl Everils Tolal Weight M-H Fied, 95% C1 M, Fisid, 05% C1
18.2.1 Uil avour able cerisd
Doodd 2008 ] e ] 365 S516% 000F000, 0.01]
Sl atal (5% CI) ki 35 51.6% 000[.001, 001)
Tatal events ] o

Helerogenedty. Mol applicabbe
Test for overall effect Z=0.00 (P = 1.00

10,22 Mtood contx

Hodmiyr 2001 ] 149 ] M6 4B4% 000 (000, 0.01] I
Sultotal (#5% CI) M9 3E  484% 0.00[.001,0.01]

Total events ] ]

Heterogenaity. Mol applicable
Test for overall effect Z = 0.00 (P = 1.00)

Tortall (95% Iy 725 711 1000%  0.00[-0.00, 0.00]
Tatal events 0 0

Heletogenedy Chi®"= 0.00, df= 1 (P =1.00); F= 0% T 0005 i 0005 oor

Test for overall effect 2= 000 (P = 1.00) F o 2
avours POED g#l Favours oral miso saln
Tesl for subtroup differendés Chi*= 000, af= 1 (P =100, F= 0% . '

Comparison 11. Vaginal PGE; (gel) versus IV oxytocin + amniotomy

Figure 55: Perinatal death - risk difference

Van PGEZ (gel) IV oxy +armmiotiny Risk Difference Risk Difference
Stuchyor Subgroup  Events  Total  Evenfs  Tolal Weight B, Fixed, 95% CI B.H, Fixed, 95% €1
2101 Mixed cens

MacLennan 1589 o 185 o 185 500%  0.00 F0.01,0.01)

Parazzini 1998 o 157 0 163 500% 000001, 0.01]

Subtotal (95% CIy 322 8 00L0% .00 [0.04, 0.04]

Total events ] 0

Hetarogeneity. Chi*= 0000, df=1 (P = 100, ®= 0%
Tiest for ov@rall @fect Z=0.00 (P=1.00)

Total (95% CI 322 MME 100L0% 000 [-0J01, 0.04]
Todal events ] 1]

Heterogeneity, Chi*= 0000, dr=1 (P =1.00) "= 0%

Testfor overall efect Z=0.00 (P=1.00)

Testfor subgroup differences: Not applicabla

‘005 0028 0 0.025 005
Favowrs PGED gel Favours IV oxy+amnio

Comparison 12. Vaginal PGE; (gel) versus Foley catheter

Figure 56:  Maternal death/morbidity — Peto odds ratio

Vag PGE2 (gel)  Foley catheter Peto Odids Ratio Peto Odds Ratio
Study or Subgroup __ Events  Total Events  Tofal Weight Peto, Fixed, 95% CI Peto, Fixed, 95% C|
24.2.1 Unfavourable cends
Jogwiak 2011 1 408 0 411 1000% 7.44[015, 375.14] B
Prager 2008 0 199 0 198 Mol estimable
Sulstotal (95% C1) 607 609 100.0% 7.44 [0.15, 375.14] e —
Total evenis 1 ]

Helarogenaity: Mot applicabile
Testfor overall effeck Z=1.00 (P = 0.32)

24.2.2 Minced cervix

Hodrmeyr 2001 0 349 ] 174 Mot estimable
Sulbrtotal (95% C1) 349 174 Mot estimabibe
Total evenis ] 0

Hetaragenaity: Mot applicable
Test for overall effect: Mot applicable

Total (95% CI) 056 783 100.0% 7.44 [0.15, 375.14] e —
Total events 1 0
Heterogeneity: Mot applicable

Test for owerall effect Z=1.00 (P= 0.32)

Test for subaroup differances: Mol applicable

0,004 01 1 10 200
Favours PGE2 gal Favours Foley

169
Inducing labour: evidence reviews for methods for induction of labour FINAL (November
2021)



FINAL

Pharmacological and mechanical methods in induction of labour

Comparison 13. Vaginal PGE: (pessary - slow release) versus placebo

Figure 57:  Perinatal death - risk difference

Vap PGEZ (pessany - show)

Placeln Rizk Ddference

Risk Ddilerenca

Stuty or Sulbigroug Events Total Events Tolal “Weight M-H, Fied, 95% CI M-H, Fioved, 95% CI
258,11 Unizvourable cerds

Prasad 1989 0 30 36 243%  0.00£0.05,008

Rayburn 1992 0 101 0 114 757%  0.00[002,002)

Subtatal (95% C) 134 150 100.0% 0.00[-0.02,0.02)

Total evenis i} i}

Heterogeneity. Ch=0.00, of= 1 (P = 1,00),F= 0%

Testfor overall efect = 0.00 (F = 1.00)

Total (95% Ch 134 150 1000% 0.00[-0.02,0.02)

Tatal events a a

Tolosugenali G =0 &= 1 4 = Lok =0k 05 ot 0 oo 005

Test for overall efect Z= 0,00 (F = 1.00)
Test for subgroup diferences: Mol applicable

Fivours PGEZ pessary Fawours placebn

Comparison 14. Vaginal PGE; (pessary - slow release) versus vaginal misoprostol

(250mcg)

Figure 58: Perinatal death - risk difference

ag PGE2 (pessany - slow)  Wag miso (>S0mog) Rk Diffenenoe Risk Differ snce
Sty o Subsgroup Events Total  Ewvents Total Weight B, Fived, 95% I MM, Fisoed, 5% €1
27.1.1 Unfavour ablis cend
Khoury 2001 0 k| 1] 40 41.4% 000 005, 0.05)
Oican 2009 0 56 ] 56 S8E% 000 F003, 003
Subtotal ($5% C0 45 Gfi 100U 000 [.0003, 0uid)
Tofal ewanis 0 ]
Hederogenaity. Chi*= 0,00, df=1 = 1.00), "= 0%
Teest for owarall effect 2= 0.00 = 1.00)
Total (95% CI) %5 G 100U U00[-0003, 0uid) —*—
Tofal ewanis 0 ]
Heterogenaity. Chi*= 0,00, df= 1 ™= 1.000; "= 0% T T TiT T

Terst for owerall effect 2= 0.00 ® = 1.00)
Test for subgroup diferences: Mot applicable

Fawours PGEZ plgsary Favurs wag migo *S0mog

Comparison 15. Vaginal PGE: (pessary - slow release) versus misoprostol insert
(sustained release)

Figure 59: Perinatal death - risk difference
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Wimg 2013 1} L0 L] ETR  530% 000 F0.00, Db
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Tesd for overall effect Z= 0.00(F = 1.00)
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Figure 60:

Vag PGE2 (pessany - low)  BNSO insin (Swstained Rk Differomnon Pk Diffier snce
of Evarr s Tedal Everils Total Wweight MM, Fiaed, 95% O M F 0% €1
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Tesd for overall effect Z= 0.00(F = 1.00)
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Maternal death/morbidity — risk difference

Comparison 16. Intracervical PGE: versus no treatment

Figure 61:

Perinatal death — Peto odds ratio

Favours PGE2 pessary Fawours misoprost insad

Infracendcal PGE?  No treatment Pelo Dulils Ratio Pelo Ddids Ratio
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Todal events 1] 2
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Figure 62:  Maternal death/morbidity — Peto odds ratio
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Comparison 17. Intracervical PGE: versus placebo

Figure 63:  Perinatal death - risk difference
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Comparison 18. Intracervical PGE: versus vaginal misoprostol (<50mcg)

Figure 64:  Perinatal death - risk difference
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Figure 65:  Maternal death/morbidity — Peto odds ratio
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Comparison 19. Intracervical PGE: versus vaginal misoprostol (250mcg)

Figure 66:
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Perinatal death — Peto odds ratio

Pato Odds Ratio

Pt Cuids Ratio

Siuhy o1 Suibgroup Eveis Total  Evenis Todal ‘Weight Peto, Fixed, 35% CI Peta, Fied, 95% CI
34,11 Unf swourable corvix

Buser 1987 0 b | 76 10000% 013001, 207 .

Shakya 2010 0 k1| 0 5 Mot estimalle

Sharrna 2005 0 i 0 3 Mot estimable

Suibitodal (95% CIy 11 13 1000% 0.3 [0ud, 207) e ——
Total events 0 2

Hederogenaity Mot applicable

Testior overall effect 2= 1.45 (P = 0.15)

Total {#5% CI) 1M 1M 10005 013 [0, 207) e
Total events 0 1

Hiterogenaity: Mol applicable
Testfor owerall effect 2= 1.45(F = 0.15)
Tiest Tor subgraup difenences: Not apolicable

Figure 67:

Maternal death/morbidity — risk difference
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Comparison 20. Intracervical PGE; versus oral misoprostol (250mcg)

Figure 68:

Perinatal death — risk difference
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Comparison 21. Intracervical PGE; versus IV oxytocin

Figure 69: Perinatal death — Peto odds ratio
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Comparison 22. Vaginal PGE; (pessary - normal release) versus titrated oral
misoprostol solution
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Comparison 23. Vaginal misoprostol (<50mcg) versus placebo

Figure 71:  Maternal death/morbidity — risk difference
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Comparison 24. Vaginal misoprostol (<50mcg) versus vaginal misoprostol (250mcg)

Figure 72: Perinatal death — Peto odds ratio
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Figure 73:

Maternal death/morbidity — Peto odds ratio

Test for overall effect: Z=0.00{F =1.00)

Testfor subgroup differences: Chi*= 0.00, df=1 (P =1.00), F= 0%
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Comparison 25. Vaginal misoprostol (<50mcg) versus oral misoprostol (250mcg)
Figure 74: Perinatal death - risk difference
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Figure 75: Maternal death/morbidity — risk difference
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Comparison 26. Vaginal misoprostol (<50mcg) versus titrated oral misoprostol

solution

Figure 76: Perinatal death — Peto odds ratio
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Figure 77: Maternal death/morbidity — risk difference
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Comparison 27. Vaginal misoprostol (<50mcg) versus Foley catheter
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Comparison 28. Vaginal misoprostol (<50mcg) versus buccal/sublingual

Figure 79: Perinatal death - risk difference
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Figure 80: Maternal death/morbidity — risk difference
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Comparison 29. Vaginal misoprostol (250mcg) versus no treatment

Figure 81: Perinatal death — Peto odds ratio
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Comparison 30. Vaginal misoprostol (250mcg) versus oral misoprostol (250mcg)

Figure 82:

Perinatal death — Peto odds ratio
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Figure 83: Maternal death/morbidity — Peto odds ratio
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Figure 84:  Maternal death/morbidity — risk difference
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Comparison 31. Vaginal misoprostol (250mcg) versus titrated oral misoprostol
solution

Figure 85:  Perinatal death — Peto odds ratio
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Comparison 32. Vaginal misoprostol (250mcg) versus IV oxytocin

Figure 86:  Perinatal death — Peto odds ratio

Vag miso (>50megl I oxytocin Pato Odds Ratio Pelo Ouds Ratio
Stuhy of Subgroup Evens Total Evenis Tolal Weight Peto, Fixed, 95% CI Peto, Fied, 95% Cl

61.1.1 Unfavour abli Cervix

Balci 2010 o 50 1] 50 Mot estimable

Fateroglu H0d&a o 32 [u} 32 Mot estimable

Zeteroglu 20060 o 50 ] 50 Mot estimable

Subtotal (#5% CI) 152 132 Mot estimahle

Tatal events ] a

Hitsoagenety. Mol applicable

Tast for cvarall efect Nod applicable

61,1.2 Nl reporiid! unchesr cendx

Abdul 2007 3 34 2 28 100.0% 1.2500.20,7.73

Gelizen 2005 o 100 a 100 Mot estimable

Subiotal (945% CI) 1M 128 100.0% 1250020, 7.73]

Tatal events 3 2

Hitsoagenety. Mol applicable

Tast for cvarall efeck Z=0.24 (P = 0.81)

Total (95% Iy 6 260 100.0%  1.25(0.20, 7.73) e ——

Taotal events 3 2

Helerogeneity: Mol apphcable Il] Py 3:1 110 1I:II:II

Test for owerall effeck 2= 10.24 (P = 0.81)

Favours vag miso »S0meg  Favours I ceylocin
Test for submroup differentes: Nol applicable ! 4

Figure 87:  Perinatal death — risk difference
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Figure 88:  Maternal death/morbidity — Peto odds ratio
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Figure 89:  Maternal death/morbidity — risk difference

Vag mizn (>S0meg)

I oeatocin
Studty 00 Sisbgroup Evitils Total Ewvenis Total Weight

Risk Difference
F-H. Fixced, 95% C1

Rizk Difference
M-H, Fintedl, 95% CI

61,2, 1 Unfinsourable conis

Balei 2010 1] 50
Balci 2011 ] 50
Zaterogly 2006 ] 32
Zateraoglu 20060 L] 50
Subtotal (95% C1) 182
Tatal evenis ]

o
o
o
]

Hiterogenaity, Chi*= 0,00, dr= 3 (P =1.00);, F= 0%

Test for averall effect £= 0.00 (F=1.00)

61,22 Mol reported’ unclesr cends

Abdul 2007 1 34
Subtotal (35% CI) 3
Tatal ewvenls 1

Hederoganaity. Mot applicable
Test for overall effect Z= 0.70 (P = 0.48)

Total (95% CI} 216
Taotal evenls 1

Heteroganeity Chi*= 0.52, df= 4 (F= 087); F= 0%

Test for overall effect 2= 038 (P=0.71)

50 235%
51 I3TE
3 150
50 135%
183 BAG%

28 144%
28 1d.4%

211 100.0%

Test for subgroup differences: Chi'= 046, df=1 (F= 0,50, F=0%

Inducing labour: evidence reviews for methods for induction of labour FINAL (November

2021)

0.00 [0.04, 0.04]
0.00 [0.04, 0.04]
0.00 [0.08, 0.08]
0.00 [-0.04, 0.04]
0 [-0.02, 0.02]

0.03 [-0.05, 0.11]
003 -0.05, 0.11]

U0 [-0.02, 0.03]

182

A
—

—_——

e

'T-

A1 D05 0 0.0s [
Fawours wag miso =50mog  Favours Iv axytocin



FINAL

Pharmacological and mechanical methods in induction of labour

Comparison 33. Vaginal misoprostol (250mcg) versus Foley catheter

Figure 90: Perinatal death — risk difference
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Compaison 35. Oral misoprostol (<50mcg) versus titrated oral misoprostol solution

Figure 92: Perinatal death - risk difference
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Compaison 36. Oral misoprostol (250mcg) versus Foley catheter

Figure 93:  Perinatal death — Peto odds ratio
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Figure 94:  Maternal death/morbidity — risk difference
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Comparison 37. IV oxytocin versus no treatment

Figure 95: Perinatal death — risk difference
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Comparison 38. IV oxytocin versus IV prostaglandin

Figure 96: Perinatal death — Peto odds ratio
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Comparison 39. IV oxytocin+amniotomy versus no treatment

Figure 97:  Perinatal death — Peto odds ratio
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Figure 98:  Perinatal death - risk difference
IV oxy +amnbd  No treatment Risk Difference Risk Difference
Study or Subgroup  Events  Total Events  Total Wiekght M-H, Fixed, 5% CI M-H, Fixed, 95% C1
B0.1.1 Favourable cerix
Chanrachakul 2003 o 124 ] 125 61.5% 0,00 002, 0.03]
Sublotal (95% CI) 124 125  61.5% 0.00[-0.02, 0.02]
Tolal events ] 0
Heterogenedty: Mot applicable
Test for owarall effect Z= 000 {F = 1.00)
B80.1.2 Not reported unchear cenvix
Kakz 1983 1 T8 1 TE 38.5%  0.00 [0U04, 0.04)
Subtotal [95% CI) T8 T8 38.5% 0,00 [-0,04, 0.04]
Todal events 1 1
Hetarogeneity: Mot applicable
Test for overall efect 2= 0.00{F = 1.00)
Total (95% CI) FilFs 203 100.0%  0.00 [0.02, 0.02]
Todal events 1 1
Heterageneity: Chi*= 0.00, df=1 (P = 1.00), P = 0% :_1 D s i 0:5 1:
Testfor overall effect 2= 0.00(F = 1.00) Favours IV alocin=amnde  Favours no treatment
Test for gubaroun differences: Chi®= 000, df=1 (P =100 F=0%
Comparison 40. Foley catheter versus extra-amniotic PGE2/PGF
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Important outcome: Maternal satisfaction

Comparison 41. Nitric oxide versus placebo

Figure 100:

Would recommend - risk ratio
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Comparison 42. Foley catheter versus double balloon catheter (Cook’s)

Figure 101:

Satisfaction (0 to 10)
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Comparison 43. Vaginal misoprostol (<50mcg) versus buccal/sublingual misoprostol

Figure 102:

Would use again - risk ratio

Vaginal misoprostol<50mcg  Buccal/sublingual misopro Risk Ratio Risk Ratio
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Total (95% CIy 217 215 100.0%  0.57 [0.46, 0.71] <
Total events T4 128
Heterageneity: Chi®=12.42, df=1 (F = 0.0004}); F= 92% I + t t |
Testfor averall effect Z=4.94 (P <= 0.00001) 01 0.2 05- z . 1o
) : Favours Buccalizublingual  Favours Wag miso
Figure 103: Favourable view of induction — risk ratio
Vaginal misoprostol<50mcg  Buccal/sublingual misopro Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
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Comparison 44. Vaginal PGE2 (gel) versus vaginal misoprostol (<50mcg)

Figure 104:

Would use same method again - risk ratio

Vaginal PGE2 (gel)  Yag misoprostol (<50mcyg) Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fized, 95% CI
van Gemund 2004 164 286 179 291 B22% 0.93 [0.81,1.07] ——
Young 2020 102 139 108 139 378%  084[0.83,1.08 — &
Total (95% CI) 425 430 100.0%  0.94 [0.85, 1.03] ——
Total events 266 287
Heterogeneity: Chi®= 0.02, df=1 (P =089, F=0% Df? D.'SS t 1!5

Test for overall effect: Z=1.30 (F = 0.149)

Sub-group analysis for women with Bishop score >6
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Comparison 45. Vaginal PGE; (pessary —normal release) versus IV oxytocin

Critical outcome

Figure 105:

Vag PGE2 [pessary-normal)

Caesarean birth — risk ratio
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Figure 106: Instrumental birth — risk ratio
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Comparison 46. Amniotomy versus IV oxytocin+amniotomy

Critical outcome

Figure 107:

Caesarean birth — risk ratio
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Figure 108:

Instrumental birth — risk ratio
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Figure 109: NICU admission — Peto odds ratio
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Figure 110: Epidural — risk ratio
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Appendix F — GRADE tables

GRADE tables for review question: What are the benefits and harms of
pharmacological and mechanical methods in induction of labour?

Due to the size and complexity of these tables they are provided in a separate document.
See Supplement 4.
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Appendix G — Economic evidence study selection

Economic evidence study selection for review question: What are the benefits

and harms of pharmacological and mechanical methods in induction of
labour?

No evidence was identified which was applicable to this review question.

Figure 111: Study selection flow chart

Titles and abstracts
identified, N=519

X <

Full copies retrieved Excluded, N= 517
and assessed for (not relevant population,

eligibility, N=2 design, intervention,
comparison, outcomes,
unable to retrieve)
Publications included in review, Publications excluded from
N=10 review, N= 2

(refer to excluded studies list)
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Appendix H — Economic evidence tables

Economic evidence tables for review question: What are the benfits and harms of pharmacological and mechanical methods
in induction of labour?

No evidence was identified which was applicable to this review question.
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Appendix | - Economic evidence profiles

Economic evidence profiles for review question: What are the benefits and harms of pharmacological and mechanical
methods in induction of labour?

Table 29: Economic evidence profiles for different induction of labour methods

Study and Other Incremental Incremental
country Limitations Applicability comments costs? effects? iNMB?2 Uncertainty
National Potentially Directly Type of Base case Base case Base case Base case
Guideline serious applicable? economic analysis (all analysis (all analysis (all analysis (all
Alliance model limitations’ analysis: Cost- women women women women) PSA
utility analysis
Cost-utility Vaginal PGE: Vaginal PGE; Vaginal PGE: Vaginal PGE;
analysis of Time horizon: (pessary (pessary (pessary (pessary
different 4 days normal release) normal release) normal release) normal release)
induction of -£827 0.0006 QALYs £8393 37% probability
labour methods Primary most cost-
measure of effective
outcome:
Incremental net Sub-group Sub-group Sub-group %9"_0_“2
monetary benefit  analysis analysis analysis analysis
(Bishop (Bishop (Bishop (Bishop
scores6) score<6) score<6) scores6)
Vaginal PGE;  Vaginal PGE,  Vaginal PGE,  Buccal/subling
(pessary (pessary (pessary ual misoprostol
normal release) normal release) normal release) 32% probability
-£804 0.0006 QALYs  £815° most cost-
effective
Additional
sensitivity
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Study and Other Incremental Incremental
country Limitations Applicability comments costs? effects?

1. Health state utilities not based on EQ-5D and crude estimate of time horizon to inform QALY calculations
2. Limited to the most cost-effective intervention in each analysis relative to no treatment
3. Incremental net monetary benefit calculated as a cost-effectiveness threshold of £20,000 per QALY
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Uncertainty
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an outpatient
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Appendix J — Economic analysis

Economic evidence analysis for review question: What are the benefits and
harms of pharmacological and mechanical methods in induction of labour?

Cost-utility analysis of different induction of labour methods

Introduction

A large number of births in the NHS are preceded by induction of labour. There are many
different methods, pharmacological and mechanical, and they differ in terms of their
treatment costs. Furthermore, differing efficacy of alternative methods would lead to
differences in outcome related costs and health related quality of life. Therefore, it is
important to consider the cost-effectiveness of these alternative methods in the context of a
resource constrained publicly funded health service and the potentially large resource impact
given the number of women treated.

Since the previous NICE guideline was published in 2008 there has been new clinical
evidence published as well as a UK health technology assessment (UK HTA): Which method
is best for the induction of labour? (Alfirevic 2016). This HTA synthesised the clinical
effectiveness evidence for different methods of induction of labour using an NMA. An
economic evaluation was included as part of this HTA. However, it was decided that the
NMA needed to be updated for this NICE guideline update and as the NMA informed the
previous economic evaluation it was decided that the health economic model needed to be
updated too. The developers of the health economic model used in the HTA allowed the
NICE guideline developers to use their model when updating the analysis for the purposes of
this guideline (see acknowledgements at the end of Appendix J).

Methods

As this analysis updated a previous model, further details on the methods are provided in
that UK HTA report.

Setting and population

The model was for NHS settings where induction of labour is undertaken and the population
was pregnant women offered third trimester induction of labour for any indication. The time
horizon for the analysis was starting induction of labour to hospital discharge. A sub-group
analysis was undertaken in which the population was pregnant women with a Bishop score
of 6 or less offered induction of labour.

Model structure

A decision analytic model was developed in Microsoft Excel® to assess the cost-utility of
different induction of labour methods. It essentially utilises the same model structure as used
in the UK HTA report with the only substantive difference being the way that, in this analysis,
a duration was attached to the health states in order to generate QALY estimates.

A schematic of the model is shown in Figure 112. As a result of induction of labour, the
model first categorises women into those that have a vaginal birth within 24 hours for a given
induction of labour method, and those that do not. Women who do not give birth vaginally
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within 24 hours, are further categorised into those who have a caesarean birth (at any time
following induction of labour) and those who have a vaginal birth occurring more than 24
hours after induction of labour. A proportion of births resulted in a neonatal intensive care
unit (NICU) admission, with different level of severity. The probability of a NICU admission
depended on whether there was a vaginal birth or caesarean birth, however given a NICU
admission the level of severity was assumed to be independent of the mode of birth. Costs
were attached to treatment and model outcomes and quality adjusted life years (QALYSs)
were assigned on the basis of outcome.

Figure 112: A schematic of the model decision tree
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Clinical outcomes

The clinical outcomes incorporated into the model were the same as those utilised in the
HTA economic evaluation:

i. No vaginal birth within 24 hours of starting induction of labour
ii. Caesarean birth
iii. NICU admission

As with the HTA economic evaluation, the relative treatment effectiveness for different
induction of labour methods was estimated from 3 NMAs. These NMAs were updated for this
guideline.

There are 3 possible birth outcomes which are derived from 2 of the NMAs:

a. Vaginal birth within 24 hours of starting induction of labour
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b. Vaginal birth after 24 hours of starting induction of labour
C. Caesarean birth

For the clinical review reported earlier in the evidence review, the caesarean birth NMA was
based on the relative treatment effect for all births. Similarly, the NMA for no vaginal birth
within 24 hours of induction of labour was also based on all births. However, it is not possible
to calculate the proportion of vaginal births after 24 hours from this data, as those not having
a vaginal birth within 24 hours could have either a later vaginal or caesarean birth, whilst
those women not having a caesarean birth would include all vaginal births regardless of
timing. Therefore, the caesarean birth NMA utilised in this model was based on a population
of women who had not had a vaginal birth within 24 hours and therefore it differs from the
caesarean birth NMA reported earlier in the clinical evidence profile of this report. The
dataset for this adapted NMA was derived from the caesarean birth NMA and no vaginal birth
within 24 hours NMA reported in that clinical evidence profile. The numerators in the no
vaginal birth within 24 hours NMA give the denominators for the adapted NMA of caesarean
birth given no vaginal birth within 24 hours, the population who didn’t achieve vaginal birth
within 24 hours. The numerators (or events) in the caesarean birth NMA are the same
numerators for the adapted NMA for caesarean birth given no vaginal birth within 24 hours
by definition. This meant it was possible to use the caesarean birth NMA to estimate the
conditional probability of caesarean birth or vaginal birth after 24 hours in those women who
did not have a vaginal birth within 24 hours of induction of labour.

NICU admission was considered as an adverse outcome in the model and serves as an
intermediate proxy for a range of adverse birth outcomes with a potentially detrimental
impact on health related of quality of life. Data on relative treatment effects were taken from
the NMA undertaken for this guideline update. Other assumptions and model inputs relating
to NICU admission were as per the HTA economic evaluation. It was assumed that the risk
of NICU admission was related to mode of birth but not to duration from labour. Using data
from 2,837 live births with induction of labour at Liverpool Women’s NHS Foundation Trust in
2014, as no more recent evidence was found, it was estimated that NICU admission was
50% higher for caesarean birth than for vaginal birth®. Based on this estimate, the following
formula was derived to obtain the probability of NICU admission according to mode of birth
from the NMA data, which did not distinguish mode of birth:

Vaginal birth

P(NICUvg) = p(NICUnma) * 2/(2 + p(CSnwma))
Caesarean birth

P(NICUcs) = p(NICUnwma) x 3/(2 + p(CSnma))
Where:

e p(NICUyg) is the probability of a NICU admission for a vaginal birth

o p(NICUcs) is the probability of a NICU admission for a caesarean birth

o p(NICUnma) is the probability of a NICU admission sampled from the NMA for the
treatment of interest

e p(CSnwa) is the probability of caesarean birth sampled from the NMA for the treatment
of interest

a Whilst the committee considered that the Liverppol data was likely to be applicable to the general population
they acknowledged that this could depend on whether their timings for induction of labour for low risk women
were different from what was typical elsewhere in England. However, a sensitivity analysis (not presented)
which varied the multiplier for NICU admission for caesarean birth relative to vaginal birth between 1.0 and
2.0, found that conclusions were robust across this range of values for this model input.
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As shown in Figure 112, NICU admission is divided into 3 levels of care which reflects the
severity of adverse birth outcomes:

i. Transitional care
i. High dependency care

iii. Intensive care

Induction of labour methods

The induction methods included in the analysis reflected the interventions for which there
was effectiveness data in the 3 NMAs that were incorporated in the health economic model.
The ‘vaginal PGE; tablet’ was the reference intervention against which all relative treatment
effects in the NMA were calculated The base case analysis included all the induction
methods for which there was NMA data for all model outcomes. In addition, ‘no treatment’
was also included in the base case analysis. There was only NICU NMA data for ‘no
treatment’ and therefore effectiveness data for the other 2 NMAs was imputed by assuming
the same relative treatment effects as for ‘placebo’.

In addition, a sensitivity analysis was undertaken which included ‘amniotomy’ and ‘IV
oxytocin plus amniotomy’ which both lacked complete NMA data. ‘Amniotomy’ lacked NMA
data for both the no vaginal birth in 24 hours and caesarean birth outcomes and so relative
treatment effectiveness was imputed using NMA relative treatment effects for ‘double
balloon’ at the suggestion from the guideline topic advisor and agreed by the committee. ‘IV
oxytocin and amniotomy’ was only missing NMA data for the caesarean birth outcome and
the committee agreed that relative treatment effectiveness for that outcome could reasonably
be imputed from ‘oxytocin’ alone. Indeed, they thought that treatment reported as ‘oxytocin’
alone would often have been preceded by amniotomy in practice. Table 30 summarises the
full list of induction methods assessed in the health economic model.

Table 30: Methods of induction of labour included in the analysis

Base case Treatment used for
Method of induction of labour NMA data analysis imputation
Vaginal PGE: tablet Reference Yes -
intervention
Placebo All outcomes Yes -
No treatment NICU Yes Placebo
Vaginal PGE: gel All outcomes Yes -
Vaginal PGE:2 pessary (slow All outcomes Yes -
release)
Intracervical PGE2 All outcomes Yes -
Vaginal PGE:2 pessary (normal All outcomes Yes -
release)
Vaginal misoprostol (dose less All outcomes Yes -
than 50mcg)
Vaginal misoprostol tablet (dose All outcomes Yes -
50mcg or more)
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Oral misoprostol tablet (dose less  All outcomes
than 50mcg)

Oral misoprostol tablet (dose All outcomes Yes -

50mcg or more)

Titrated (low dose) oral All outcomes Yes -

misoprostol solution

IV oxytocin All outcomes Yes -

Amniotomy NICU Sensitivity Double balloon

analysis

IV oxytocin plus amniotomy NICU, No vaginal Sensitivity IV oxytocin
birth <24 hours analysis

Nitric oxide All outcomes Yes -

Mifepristone All outcomes Yes -

Mechanical methods - Foley All outcomes Yes -

catheter

Mechanical methods - Double All outcomes Yes -

balloon or Cook's catheter

Extra-amniotic PGE2 All outcomes Yes -

Buccal/sublingual misoprostol All outcomes Yes -

In the NMAs for the subgroup analysis for women with a Bishop score <6 there was no NMA
data for ‘amniotomy’ or ‘IV oxytocin plus amniotomy’ and so those methods of induction of
labour were not included in the subgroup analysis. These methods are not generally
considered appropriate in this clinical context and therefore it is not surprising that there was
not data in the NMA. Extra-amniotic PGE2 was also not included as an intervention in the
sub-group analysis as NMA data was only available for NICU in those with a Bishop score
<6.

Baseline

The NMA provided evidence on relative treatment effectiveness relative to a reference
intervention. The choice of reference intervention is not crucial but this analysis, like the UK
economic evaluation, used vaginal PGE; tablet as the reference intervention, as it was
included in a number of UK RCTs which contributed to the NMAs which inform the health
economic model.

Absolute probabilities and standard deviations for the vaginal PGE; tablet for the 3 model
outcomes were available from the economic evaluation undertaken for the HTA economic
evaluation. These data are summarised in Table 31.

Table 31: Probabilities of events on the reference intervention, vaginal PGE: tablet

No vaginal birth within ~ 0.5999 0.0820 Normal

24 hours

Caesarean birth 0.2389 0.0487 Gamma

NICU admission 0.1335 0.1864 Lognormal
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The economic spreadsheet model for the HTA economic evaluation provided simulated
absolute probabilities for vaginal PGE: tablet for each NMA outcome. To find the best fit
probability distribution for these outcomes, the cumulative density function (CDF) at 0.01,
0.25, 0.50, 0.75 and 0.99 for normal, lognormal and gamma distributions using the
parameters in Table 31 was compared with the equivalent CDF values estimated from the
simulated absolute probabilities. The distribution which gave the closest fit to the simulated
probabilities was chosen for the base case analysis. Sensitivity analysis (not presented)
found that the cost-effectiveness conclusions were robust to the choice of distribution for
these parameters.

Given an admission to NICU, the probability of admission to one of the different levels of care
was taken from data on 100 term NICU admissions at Liverpool Women’s NHS Foundation
Trust between July and October 2014, which remains the best available published evidence
for these model inputs. This data is summarised in Table 32 below.

Table 32: Probability of level of care for a NICU admission

NICU level Probability Distribution
Transitional care 0.74 Dirichlet
High dependency care 0.07 Dirichlet
Intensive care 0.19 Dirichlet

A Dirichlet distribution was used in the PSA to sample the probability of admission to the
various levels of NICU. The count for each level of care was obtained from the Liverpool
Women’s NHS Foundation Trust NICU admission data and sampled using the cumulative
gamma function. The sampled probability of each level of NICU was then calculated as its
sample count + sum of the sample counts for all levels of care.

Treatment effectiveness

The previous section outlined the method for estimating the absolute probability for the
reference intervention for the outcomes of no vaginal birth within 24 hours, caesarean birth
given no vaginal birth within 24 hours or NICU admission. The relevant NMA provided data
on the relative treatment effectiveness for each of these 3 outcomes. The output from the
NMAs for the economic analysis provided sampled sets of log odds ratios (LORs), measured
relative to the reference intervention for each outcome for all induction of labour methods
included in the NMA. The absolute probability for each method of induction of labour for each
outcome was calculated from the LORs as follows":

probOUTCOME is the sampled absolute probability for the reference intervention.
Logit = LN (probOUTCOME/(1-probOUTCOME))
Log-odds = Logit + sample LOR
Absolute probability = EXP(log-odds)/(1+EXP(log-odds))
Costs

In accordance with NICE methodology a NHS and Personal Social Services (PSS)
perspective was adopted for this analysis

b probOUTCOME is used to represent the probability of any of the 3 model outcomes, no vaginal birth within 24
hours, caesarean birth given no vaginal birth within 24 hours and NICU admission. The sample of the LOR is
taken from a row of NMA output or CODA
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(https://www.nice.org.uk/Media/Default/About/what-we-do/our-programmes/developing-
NICE-quidelines-the-manual.pdf). Costs were mostly based on a 2020/21 price year.
However, NHS Reference Costs were based on the most recent available at the time of
writing. The short time horizon of the model meant that all costs occurred within a few days
of the start of induction of labour, meaning that there were no future costs to discount.

a) Treatment costs

Treatment costs for each method of induction of labour are summarised in Table 33 below.
As a simplifying assumption, pharmacological treatment costs are based on the initial dose
and whilst further doses maybe administered if labour is not established we did not have the
data on typical dose during induction. Treatment costs were treated deterministically in the
model as the values are largely based on a published price which is not subject to sampling
uncertainty. Where the value was based on the HTA analysis, prices were uprated to a 2020
value using a combination of the hospital and community health services (HCHS) index and
the new NHS Cost Inflation Index (NHSCII). A combination of indices had to be used as the
HCHS was discontinued in 2018 with a final index calculated for 2016/17 and the costs used
for the HTA analysis were based on a price year of 2012/13 which preceded the earliest
index calculated for the new NHSCII for 2015/16. Using both indices gave a multiplier of
1.099 in order to convert 2012/13 prices to an equivalent 2019/20 value.

Table 33: Costs of induction of labour methods assessed in the analysis

Induction of labour Cost per Dose Source

method dosel/induction

Vaginal PGE: tablet £13.28 1 tablet containing BNF (accessed
3mg of dinoprostone 05/02/2021)32

Placebo £0.00 N/A

No treatment £0.00 N/A

Vaginal PGE:2 gel £13.28 2.5 mL (1mg of BNF (accessed
dinoprostone) 05/02/2021)°

Vaginal PGE: pessary £33.00 1 pessary containing BNF (accessed

(slow release) 10mg of dinoprostone  05/02/2021)¢
released over 24 hours

Intracervical PGE2 £13.28 2.5 mL (0.5mg BNF (accessed
dinoprostone) 05/02/2021)¢

Vaginal PGE: pessary £33.00 1 pessary BNF (accessed

(normal release) 05/02/2021)¢

Vaginal misoprostol £0.17 <50mcg BNF (accessed

(dose less than 05/02/2021)f

50mcg)

Vaginal misoprostol £0.17 >50mcg BNF (accessed

tablet (dose 50mcg or 05/02/2021)f

more)

Oral misoprostol tablet £10.39 <50mcg BNF (accessed

(dose less than 23/08/2021)9

50mcg)

Oral misoprostol tablet £0.17 >50mcg BNF (accessed

(dose 50mcg or more) 05/02/2021)"

Titrated (low dose) oral £93.00 Vaginal delivery BNF (accessed

misoprostol solution system containing 05/02/2021)!
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200mcg of misoprostol
released over 24 hours

IV oxytocin £4.01 5 units/1ml solution BNF (accessed
05/02/2021)
Amniotomy £1.11 N/A UK HTA 2016k
IV oxytocin plus £5.12 5 units/1ml solution UK HTA 2016, BNF
amniotomy (accessed
05/02/2021)
Nitric oxide £0.04 40mg isosorbide BNF (accessed
mononitrate 24/08/2021)m
Mifepristone £10.14 200mg BNF (accessed
05/02/2021)"
Mechanical methods - £4.62 N/A UK HTA 2016"
Foley catheter
Mechanical methods - £55.33 N/A UK HTA 2016"

Double balloon or
Cook's catheter

Extra-amniotic PGE2 £55.33 250 — 500mcg UK HTA 2016"
dinoprostone

Buccal/sublingual £0.17 25mcg BNF (accessed

misoprostol 05/02/2021)f

(a) 8 x 300mg dinoprostone for £106.23, so £13.28 per tablet

(b) Price is £13.28 for 2.5 ml with 400 mcg per ml (1mg dose)

(c) Pack of 5is £165, so £33 each

(d) Not listed in BNF so assumed same price as vaginal PGE: gel

(e) Not listed in BNF so assumed same price as vaginal PGE: pessary (slow release)
(f) No price listed in BNF so assumed same price as for 200mcg oral tablets
(9) 8 x 26mcg tablets for £83.14, so £10.39 per tablet

(h) 60 x 200mcg tablets for £10.03, so £0.17 per tablet

(i) £465 for a pack of 5, so £93.00 each

() 5units/1ml solution for injection ampoules at £4.01

(k) Uprated for inflation by a multiplier of 1.099

(/) Combined cost of amniotomy and IV oxytocin

(m) 56 x 40mg isosorbide mononitrate for £2.15, so £0.04 each

(n) 1 x 200mg for £10.14

Whilst the committee noted that practice varied, they suggested that the following induction
of labour methods could be given on an outpatient basis:

o Vaginal PGE; tablet

o Vaginal PGE: pessary (slow release)

o Vaginal PGE: gel

o Mechanical methods — Foley catheter

o Mechanical methods — Double balloon or Cook’s catheter

Therefore, sensitivity analyses were undertaken to allow for the potentially higher inpatient
costs associated with other methods of induction of labour. The cost of outpatient
administration was estimated from the NHS Reference Costs of an outpatient obstetric
appointment. Inpatient administration was estimated from the cost of an excess bed-day for
vaginal birth with epidural or induction of labour. The additional cost of inpatient
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administration was determined as the difference between the two and, in the sensitivity
analysis, this additional cost was added to the costs listed in Table 33 for those induction
methods not available on an outpatient basis. The costs used to derive the additional costs of
inpatient administration are described in Table 34.

Table 34: Cost data used to estimate the additional costs of inpatient administration of
induction of labour

Outpatient £172 National Schedule of NHS Costs 2018/19, WF01B Non-Admitted

administration Face-to-Face Attendance, First (Consultant led)

Inpatient £569 NHS Reference Costs 2017/18, NZ31C Normal Delivery, with

administration Epidural or Induction, with CC Score 0 (Excess bed days) and
updated for inflation by a multiplier of 1.0362

Additional cost of £397 Calculated®

inpatient administration

(a) Equivalent National Schedule of NHS Costs data was not available for excess bed days in 2018/19 and
therefore the cost was increased in line with the percentage increase in costs of outpatient administration
costs over that time

(b) Calculated as the difference in cost between inpatient and outpatient administration

b) Outcome costs

In addition to the costs of intervention the model also included the costs associated with
mode of birth and NICU admission. The unit costs for these inputs are shown in Table 35.

Table 35: Cost of model outcomes

Vaginal birth £1,820 £58.50 Normal National Schedule of NHS Costs

within 24 hours 2018/19, NZ31C Normal Delivery,
with Epidural or Induction, with CC
Score 0 (Non-elective short stay)

Vaginal birth after £3,225 £76.09 Normal National Schedule of NHS Costs

24 hours 2018/19, NZ31C Normal Delivery,
with Epidural or Induction, with CC
Score 0 (Non-elective long stay)

Excess bed-day £569 £2.88° Normal NHS Reference Costs 2017/18,
for vaginal birth NZ31C Normal Delivery, with
after 24 hours Epidural or Induction, with CC Score

0 (Excess bed days) and updated for
inflation by multiplier of 1.036

Caesarean birth £5,128 £117.06 Normal National Schedule of NHS Costs
2018/19, NZ51C Emergency
Caesarean Section with CC Score 0-
1 (Non-elective long stay)

NICU admission £466 £55.98 Normal National Schedule of NHS Costs
— transitional care 2018/19, XA05Z Neonatal Critical
Care, Normal Care
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NICU admission £1,007 £112.90 Normal National Schedule of NHS Costs
— high 2018/19, XA02Z Neonatal Critical
dependency unit Care, High Dependency

NICU admission £1,200 £273.26 Normal National Schedule of NHS Costs
— intensive care 2018/19, XA01Z Neonatal Critical
unit Care, Intensive Care

(a) Standard errors were estimated from the organisation level source data available as part of the National Cost
Collection for the NHS (https://www.england.nhs.uk/national-cost-collection /)

(b) Organisation level source data was not available in the 2018/19 National Schedule of NHS Reference Costs.
In this case the standard error was estimated from the interquartile range in the 2017/18 National Schedule of
NHS Reference Costs using the method outlined in https://www.nice.org.uk/quidance/ng3/evidence/full-
quideline-pdf-3784285 (page 575). This was then uprated for inflation

The unit cost of vaginal birth after 24 hours is based on a maximum expected length of stay.
However, some women have a longer length of stay than this expected amount and the NHS
Reference Costs include data providing a per diem cost for these ‘excess’ bed-days to
account for this. Therefore, the total cost of vaginal births after 24 hours includes the cost of
these excess bed-days. The additional mean cost of excess bed-days per vaginal birth after
24 hours was calculated as follows:

Mean cost of excess bed-days per birth = cost of excess bed day x no. excess bed-days +
no. of births

For PSA the number of excess bed-days per birth was sampled using a beta distribution.

The NICU unit costs listed in Table 35 are per diem. Therefore, the total costs of NICU
admission also has to include the mean length of stay for an admission, which was estimated
from data in 100 term NICU admissions at Liverpool Women’s NHS Foundation Trust in
2014. NICU length of stay was handled deterministically as there was no quantification of the
uncertainty around the point estimate. The additional resource unit data needed to calculate
the costs associated with mode of birth and NICU admission are given in Table 36.

Table 36: Resource use variable accounted for in the analysis

Number of vaginal births after 34,277 NHS Reference Costs 2017/18, NZ31C Normal
24 hours Delivery, with Epidural or Induction, with CC Score 0
(Non-elective short stay)

Number of excess bed-days 9,590 NHS Reference Costs 2017/18, NZ31C Normal

for vaginal births after 24 Delivery, with Epidural or Induction, with CC Score 0
hours (Excess bed days)

NICU admission — transitional 2.0 UK HTA evaluation 2016 (Liverpool Women’s NHS
care length of stay days Foundation Trust)

NICU admission — high 1.5 UK HTA evaluation 2016 (Liverpool Women’s NHS
dependency unit length of stay days Foundation Trust)

NICU admission — intensive 2.0 UK HTA evaluation 2016 (Liverpool Women’s NHS
care length of stay days Foundation Trust)
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QALYs

No data was found subsequent to the HTA evaluation to derive health state utilities using the
EQ-5D. Therefore, we utilised the health state utilities (HSU) reported in the HTA report as
shown in Table 37. We assumed a uniform distribution between specified ranges when
sampling utility values for PSA.

Table 37: Health state utilities for model outcomes

Outcome Health state utility Range

Vaginal birth 0.92 0.72 -1.00
Caesarean birth 0.59 0.25-0.95
NICU —transitional care 0.99 0.99-1.00
NICU — high dependency unit 0.845 0.70-0.99
NICU - intensive care unit 0.70 0.05-0.99

The final health state utilities, from a mother and baby perspective, reflected the combination
of mode of birth and any NICU admission as outlined in Table 38.

Table 38: Health state utilities combining mode of birth and NICU admission

Mode of birth HSU NICU admission HSU Combined HSU
Vaginal birth 0.92 No NICU 1.00 0.92x1.00=0.92
Transitional care 0.99 0.92 x 0.99 = 0.91

High dependency unit 0.845 0.92x 0.845=0.78
Intensive care unit 0.70 0.92x0.70=0.64
Caesarean birth 0.59 No NICU 1.00 0.59x1.00=0.59
Transitional care 0.99 0.59x0.99=0.58
High dependency unit 0.845 0.59 x 0.845 = 0.50
Intensive care unit 0.70 0.59x0.70=0.41

However, our approach diverged from the HTA economic evaluation as this analysis used
those health state utilities to estimate QALYs for the different model outcomes. This was
done in order to provide consistency with the cost-effectiveness threshold approach to
decision making in NICE guidelines.

In order to derive QALY a time horizon of 4 days was assumed for the model which was
based on the time from birth to the maximum time to discharge. In order to determine the
time to discharge associated with each of the outcomes in the decision tree (Figure 112), a
duration was assigned to particular modes of birth using the assumptions outlined in Table
39 which was combined with assumptions about NICU length of stay given in Table 36. It
was additionally assumed that all NICU admission occurred on the day of birth. The time to
discharge for any decision tree outcome would then be determined either by the length of
stay by mode of birth where there was no NICU admission, or according to the longest length
of stay resulting from NICU admission or mode of birth. A return to full health was assumed
following discharge. The general approach is illustrated in Figure 113 and the time to
discharge for each decision tree outcome and the QALY derivation is shown in Table 40.
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Table 39: Model inputs for length of stay by mode of birth

Vaginal birth within 1.0

NHS Reference Costs 2017/18, NZ31C Normal Delivery, with
Epidural or Induction, with CC Score 0 (Non-elective short stay)

NHS Reference Costs 2017/18, NZ31C Normal Delivery, with
Epidural or Induction, with CC Score 0 (Non-elective long stay)

NHS Reference Costs 2017/18, NZ51C Emergency Caesarean

24 hours
Vaginal birth after 3.0
24 hours
Caesarean birth 4.0
Model time horizon 4.0

Section with CC Score 0-1 (Non-elective long stay)

Assumption

(a) Days to discharge in the event there is no NICU admission

Figure 113: Chart to illustrate QALY estimation using the example of vaginal birth
within 24 hours with NICU admission (high dependency unit)

0.78 x (1.5+365) = 0.00320

A

1.00
>
=
-g 0.78
o Health State: H.ealth State:
E Vag birth in 24 hours + Discharged

NICU (HDU

e oY) QALYs
% QALYs 1.00 x (2.5+365) = 0.00685
U
I

1

15
Time (Days)

Total QALYs
0.00320 + 0.00685 = 0.0101

—

Table 40: Time to discharge (days) and QALYs for each outcome in the decision tree

Vaginal birth within 24 hours
Vaginal birth within 24 hours
Vaginal birth within 24 hours
Vaginal birth within 24 hours
Vaginal birth after 24 hours
Vaginal birth after 24 hours
Vaginal birth after 24 hours
Vaginal birth after 24 hours
Caesarean birth

No NICU admission
Transitional care

High dependency unit
Intensive care unit

No NICU admission
Transitional care
High dependency unit
Intensive care unit
No NICU admission
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1.0 0.0107
2.0 0.0105
1.5 0.0101
2.0 0.0090
3.3° 0.0102
3.3° 0.0101
Shel? 0.0090
3.3° 0.0077
4.0 0.0065
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Mode of birth outcome NICU outcome Time to discharge (days) QALYs
Caesarean birth Transitional care 4.0 0.0064
Caesarean birth High dependency unit 4.0 0.0055
Caesarean birth Intensive care unit 4.0 0.0045

(a) Values based on model point estimates
(b) Includes excess bed days associated with a longer inpatient stay

Sensitivity analysis

All results are presented using PSA so as to reflect uncertainty with respect to the precise
value of model parameters. This involved running a total of 10,000 Monte Carlo simulations
where, with the exception of a small number of deterministic parameters, model inputs are
sampled from a probability distribution. In each simulation the costs and QALYs are
calculated for each induction of labour method, relative to no treatment, which can be used to
generate an incremental net monetary benefit (iNMB) based on a cost-effectiveness
threshold of £20,000 per QALY:

NMB = QALY's x £20,000 — costs

By assessing which induction of labour method is the most cost-effective in each simulation it
is possible to generate the probability each particular method is the most cost-effective. A
summary measure of cost-effectiveness is provided by calculating the mean incremental
NMB for each intervention across the 10,000 iterations of the model.

Simulations of relative treatment effectiveness were undertaken using Bayesian Markov
chain Monte Carlo (MCMC) simulation, which sampled directly from the joint posterior
distribution from the NMAs, thereby maintaining any correlation between them, in the
WinBugs® package. The results output (CODA) was then imported into the Microsoft Excel®
spreadsheet model. When running the simulations in Excel a random number was used to
select a row of data (reflecting a single WinBugs® simulation) so that any correlation
between the LORs would be preserved.

However, in addition to the base case and subgroup analysis additional sensitivity analyses
were undertaken, in each case the results are presented from a PSA. The various sensitivity
analyses are listed below:

1. Base case analysis but with amniotomy and IV oxytocin plus amniotomy additionally
included as treatment options

2. Induction of labour in all women but with certain methods of induction of labour
administered on an outpatient basis

3. Induction of labour in women with a Bishop score of 6 or less and with certain methods of
induction of labour administered on an outpatient basis

4. Induction of labour in all women but with certain methods of induction of labour
administered on an outpatient basis and with amniotomy and IV oxytocin plus amniotomy
additionally included as treatment options

The reporting of admission to NICU was reported variably in the evidence, and therefore all
neonatal admissions were classified for the NMA as admission to NICU. Therefore, as some
admissions may have been to a lower intensity care setting the overall NICU admission rate
may have been over estimated. Therefore, a sensitivity analysis was taken in which the
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baseline NICU admission rate was reduced by 50%. Although not formally presented in the
results below, this sensitivity analysis did not substantially alter the results or conclusions of
the model.

It should be noted that the threshold analysis, reported in Appendix Q, is a distinct piece of
work and not connected to the sensitivity analysis undertaken for this economic analysis.

Results

a) Base case analysis

The results for the base case analysis are summarised in Table 41, Figure 114, Figure 115,
Figure 116 and Figure 117. The cost-effectiveness planes (Figure 114 and Figure 115) show
a plot of incremental costs and QALYs compared to no treatment for each Monte Carlo
simulation. The cost effectiveness acceptability curve (CEAC) in Figure 116 illustrates the
probability of an induction of labour method being cost-effective when the cost-effectiveness
threshold is varied. The 95% credible intervals for the mean iNMB relative to no treatment
are presented graphically in Figure 117.

As Table 41 shows, all induction of labour methods are cost-effective when compared with
no treatment as indicated by a positive mean iNMB. Furthermore, it shows that they are all
cost saving relative to no treatment with the “downstream” savings from lower rates of
caesarean birth and NICU admissions more than offsetting any treatment costs.

The ‘vaginal PGE2 pessary (normal release)’ is the most cost-effective with a mean iNMB of
£821 with a vast majority of that accounted for by mean cost savings of £809. It also had the
highest probability (33%) of being the most cost-effective intervention.

The low monetary valuation of QALY gains is reflected in the CEAC depicted in Figure 116,
which show there is very limited impact of the size of the cost-effectiveness threshold on the
probability of any given induction of labour method being cost-effective.

Table 41: Results of base case analysis for all women offered induction of labour

Vaginal PGE:z pessary -£809 0.0006 £821 0.333
(normal release) (£424 to £1,251)
Titrated (low dose) oral -£781 0.0006 £793 0.144
misoprostol (£441 to £1,186)
Vaginal misoprostol (dose -£757 0.0006 £768 0.064
<50mcg) (£457 to £1,136)
Oral misoprostol (dose -£746 0.0007 £758 0.194
<50mcg) (£329 to £1,232)
Vaginal misoprostol (dose -£702 0.0005 £711 0.018
>50mcg) (£369 to £1,081)
Buccal/sublingual -£684 0.0005 £694 0.047
misoprostol (£326 to £1,095)
Sustained release -£673 0.0005 £684 0.126
misoprostol (£190 to £1,1194)
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Treatment Mean Mean Mean iNMB Probability
incremental incremental (95% credible cost-effective
cost QALY intervals)

Vaginal PGE:2 gel -£610 0.0005 £619 0.002
(£286 to £988)

Oral misoprostol (dose -£553 0.0005 £562 0.000

>50mcg) (£248 to £917)

Intracervical PGE2 -£545 0.0005 £553 0.000
(£264 to £894)

Vaginal PGE2 pessary -£542 0.0005 £550 0.000

(slow release) (£229 to £930)

Vaginal PGE: tablet -£475 0.0004 £483 0.001
(£170 to £833)

Foley catheter -£471 0.0003 £478 0.000
(£139 to £857)

Double balloon or Cook’s -£464 0.0003 £470 0.003

catheter (£47 to £913)

Mifepristone -£429 0.0005 £438 0.056
(£18 to £989)

Nitric oxide -£417 0.0003 £423 0.003
(£81 to £825)

IV oxytocin -£333 0.0002 £337 0.000
(-£102 to £775)

Extra-amniotic PGE2 -£62 -0.0001 £59 0.010
(-£728 to £822)

Placebo -£12 0.0000 £12 (-£56 to £107) 0.000

No treatment - - - 0.000

Figure 114: Cost-effectiveness plane for base case analysis

® Vaginal PGE2 tablet
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@ Vaginal PGE2 gel
Vaginal PGE2 (pessary - slow release}
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Figure 115: Cost-effectiveness plane for base case analysis (restricted to a
comparison of vaginal PGE2 normal release) versus no treatment

-£200 £0 £200 £400 £600 £800 £1,000 £1,200 £1,400

Incremental Net Monetary Benefit

Figure 116: Base case analysis cost-effectiveness acceptability curve (CEAC)
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Cost-effectiveness threshold

The treatments shown are limited to those with a greater than 5% probability of being cost-effective at a cost-
effectiveness threshold of £20,000 per QALY
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Figure 117: 95% credible intervals for base case analysis
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b) Subgroup analysis for women with a Bishop score <6

The results for the subgroup analysis for women with a Bishop score <6 are summarised in
Table 42, Figure 118, Figure 119, Figure 120 and Figure 121.

Table 42 shows that ranking by mean iNMB is almost identical to ranking by mean
incremental cost saving. It shows that ‘vaginal PGE: pessary (normal release)’ is most cost-
effective with a mean iNMB of £792 and a 28% probability of being the most cost-effective.
All induction of labour methods were cost-effective relative to no treatment.

The CEAC shown in Figure 120 indicates that the value of the cost-effectiveness threshold
has very limited impact on the probability of any given induction of labour method being cost-
effective. Figure 121 graphs the 95% credible intervals for the mean iINMB relative to no
treatment.

Table 42: Results of subgroup analysis for women with a Bishop score of 6 or less on
vaginal examination

Vaginal PGE2 pessary -£781 0.0006 £792 0.278
(normal release) (£379 to £1,283)
Vaginal misoprostol (dose -£756 0.0006 £767 0.068
<50mcg) (£416 to £1,159)
Titrated (low dose) oral -£756 0.0006 £767 0.124
misoprostol (£367 to £1,209)
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Buccal/sublingual -£736 0.0005 £746 0.140
misoprostol (£336 to £1,190)
Oral misoprostol (dose -£710 0.0006 £699 0..156
<50mcg) (£242 to £1,216)
Vaginal misoprostol (dose -£690 0.0004 £701 0.014
>50mcg) (£334 to £1,097)
Sustained release -£661 0.0005 £671 0.129
misoprostol insert (£142 to £1,205)
Vaginal PGE:2 gel -£566 0.0004 £573 0.001
(£196 to £979)
Vaginal PGE:2 pessary (slow -£528 0.0004 £536 0.001
release) (£154 to £957)
Oral misoprostol (dose -£516 0.0004 £524 0.000
>50mcg) (£155 to £920)
Intracervical PGE: -£504 0.0004 £511 0.000
(£168 to £883)
Mifepristone -£454 0.0005 £463 0.079
(-£15 to £1,029)
Double balloon or Cook’s -£453 0.0003 £458 0.008
catheter (-£26 to £967)
Foley catheter -£444 0.0003 £449 0.000
(£56 to £862)
Nitric oxide -£408 0.0003 £414 0.002
(£24 to £842)
Vaginal PGE: tablet -£381 0.0003 £386 0.001
(-£6 to £800)
IV oxytocin -£317 0.0003 £322 0.000
(-£125 to £786)
Placebo -£35 0.0000 £35 0.000
(-£40 to £189)
No treatment - - - 0.000
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Figure 118: Cost-effectiveness plane for subgroup analysis
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Figure 119: Cost-effectiveness plane for subgroup analysis (restricted to a
comparison of vaginal PGE2 normal release) versus no treatment

Figure 120: Subgroup analysis cost-effectiveness acceptability curve (CEAC)
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effectiveness threshold of £20,000 per QALY
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Figure 121: 95% credible intervals for sub-group analysis for women with a Bishop
score of 6 or less on vaginal examination
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c) Sensitivity analysis 1: Base case analysis for induction of labour but with
amniotomy alone and IV oxytocin plus amniotomy additionally included as
treatment options

The results for this sensitivity analysis are shown in Table 43, Figure 122, Figure 123, Figure
124 and Figure 125.

Table 43 indicates that ‘IV oxytocin plus amniotomy’ was the cost-effective treatment with a
substantially higher mean iNMB of £1,003 than the other induction of labour methods and a
63% probability of being the most cost-effective, much higher than for any other method. It
produced the highest mean incremental savings relative to ‘no treatment’ and the highest
mean incremental QALY, which would lead us to conclude that it dominated the other
treatment alternatives. Given this dominance it is not surprising that the CEAC in Figure 124
shows that the cost-effectiveness threshold has a negligible bearing on the probability of ‘IV
oxytocin plus amniotomy’ being the most cost-effective treatment. The 95% credible intervals
for the mean iNMB relative to no treatment for this sensitivity analysis are shown
diagrametically in Figure 125.

Table 43: Results of sensitivity analysis 1 with amniotomy alone and IV oxytocin plus
amniotomy added to the available treatment options

IV oxytocin plus -£987 0.0008 £1,003 0.625
amniotomy (£370 to £1,590)
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Vaginal PGE:2 pessary -£811 0.0006 £823 0.127
(normal release) (£439 to £1,253)
Titrated (low dose) oral -£782 0.0006 £794 0.050
misoprostol (£440 to £1,205)
Vaginal misoprostol -£758 0.0006 £769 0.015
(dose <50mcg) (£458 to £1,143)
Oral misoprostol (dose -£746 0.0007 £759 0.080
<50mcg) (£332 to £1,231)
Vaginal misoprostol -£704 00005 £713 0.004
(dose >50mcg) (£373 to £1,088)
Buccal/sublingual -£685 0.0005 £695 0.010
misoprostol (£321 to £1,106)
Sustained release -£675 0.0005 £685 0.055
misoprostol (£194 to £1,194)
Vaginal PGE:2 gel -£612 0.0005 £621 0.000
(£303 to £997)
Oral misoprostol (dose -£556 0.0005 £565 0.000
>50mcg) (£248 to £925)
Intracervical PGE2 -£545 0.0005 £554 0.000
(£266 to £897)
Vaginal PGE2 pessary -£541 0.0005 £550 0.000
(slow release) (£223 to £923)
Amniotomy -£492 0.0003 £498 0.003
(£56 to £961)
Vaginal PGE?2 tablet -£478 0.0004 £486 0.000
(£171 to £847)
Foley catheter -£473 0.0004 £480 0.000
(£140 to £860)
Double balloon or Cook’s -£466 0.0003 £472 0.000
catheter (£52 to £930)
Mifepristone -£426 0.0005 £435 0.025
(£1 to £981)
Nitric oxide -£420 0.0003 £426 0.001
(£70 to £817)
IV oxytocin -£337 0.0002 £341 0.000
(-£94 to £784)
Extra-amniotic PGE2 -£64 -0.0001 £61 0.004
(-£713 to £847)
Placebo -£12 0.0000 £12 0.000
(-£53 to £107)
No treatment - - - 0.000
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Figure 122: Cost-effectiveness plane for sensitivity analysis 1 with amniotomy alone
and IV oxytocin plus amniotomy added to the available treatment options
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Figure 123: Cost-effectiveness plane for sensitivity analysis 1 (restricted to a
comparison of IV oxytocin plus amniotomy versus no treatment
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Figure 124: Sensitivity analysis 1 cost-effectiveness acceptability curve (CEAC)
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Cost-effectiveness threshold

The treatments shown are limited to those with a greater than 5% probability of being cost-effective at a cost-
effectiveness threshold of £20,000 per QALY
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Figure 125: 95% credible intervals for sensitivity analysis 1 with amniotomy alone
and IV oxytocin plus amniotomy added to the available treatment options
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d) Sensitivity analysis 2: Base case analysis for induction of labour in women but
with certain methods of induction of labour administered on an outpatient basis

Table 44, Figure 126, Figure 127, Figure 128 and Figure 129 provide a summary of the
results obtained from this analysis. In Table 44 it can be seen that the ‘vaginal PGE- gel’ is
the most cost-effective with a mean iINMB of £621 and a 47% probability of being the most
cost-effective treatment. Between them the 3 prostaglandin methods offered on an outpatient
basis account for 70% of cost-effective simulations.

Introducing a distinction between much cheaper induction of labour methods because of
outpatient administration means that the correlation between cost saving rank and
effectiveness rank, as measured by QALYS, is less. The most cost-effective treatments are
no longer the most effective and therefore as shown by the CEAC in Figure 128 the
probability of ‘vaginal PGE2 gel’ does fall slightly with an increasing cost-effectiveness
threshold caused by its cost-effectiveness falling relatively to methods with a higher
incremental QALY gain. The 95% credible intervals for the mean iNMB relative to no
treatment are plotted in Figure 129.

Nearly all treatments remained more cost-effective than no treatment even when additional
inpatient costs were assumed.
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Table 44: Results of sensitivity analysis 2 with the base case analysis adapted to allow
outpatient induction of labour for certain methods

Vaginal PGE2 gel -£612 0.0005 £621 0.473
(£294 to £989)

Vaginal PGE:2 pessary (slow -£544 0.0005 £553 0.144

release) (£232 to £919)

Vaginal PGE: tablet -£478 0.0004 £486 0.084
(£174 to £832)

Foley catheter -£475 0.0004 £481 0.044
(£142 to £864)

Double balloon or Cook’s -£469 0.0003 £475 0.129

catheter (£46 to £931)

Vaginal PGE:2 pessary -£415 0.0006 £428 0.047

(normal release) (£40 to £854)

Titrated (low dose) oral -£387 0.0006 £399 0.006

misoprostol (£40 to £801)

Vaginal misoprostol (dose -£363 0.0006 £374 0.000

<50mcg) (£66 to £737)

Oral misoprostol (dose -£353 0.0007 £366 0.032

<50mcg) (-£60 to £837)

Vaginal misoprostol (dose -£307 0.0005 £316 0.000

>50mcg) (-£17 to £690)

Buccal/sublingual -£288 0.0005 £298 0.001

misoprostol (-£74 to £705)

Sustained release -£279 0.0005 £290 0.021

misoprostol (-£200 to £774)

Oral misoprostol (dose -£161 0.0005 £170 0.000

>50mcg) (-£136 to £530)

Intracervical PGE:2 -£149 0.0005 £158 0.000
(-£130 to £491)

Mifepristone -£32 0.0005 £41 0.017
(-£386to £598)

Nitric oxide -£20 0.0003 £26 0.000
(-£330 to £423)

No treatment - - - 0.000

IV oxytocin £59 0.0002 -£55 0.000
(-£490 to £389)

Extra-amniotic PGE2 £347 -0.0001 -£350 0.002

(-£1,113 to £427)

Placebo £385 0.0000 -£386 0.000

(-£455 to -£289)
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Figure 126: Cost-effectiveness plane for sensitivity analysis 2 with certain induction
of labour methods administered on an outpatient basis

© Vagina| PGE2 tablet
@ Placebo
© Vaginal PGE2 gel
Vaginal PGEZ (pessary - slow release)
Intracervical PGE2
@ Vaginal PGEZ pessary [normal release)

® Vaginal m o (dose less than 50meg)

® Vaginal m ol tablet (dose 50mcg or more)

e ol tol tablet (dose less than 50meg)

°0ral tol tablet (dose 50 rmore)

# Titrated (low dose) oral
Sustained release misoprostol insert
IVoxytocin
Nitri

Mife

Mechanical methods - foley catheter

Mechanical methods - Double balloon or Cook's catheter
@ Extra-amniotic PGE2

® Buceal /sublingual misoprostol

Figure 127: Cost-effectiveness plane for sensitivity analysis 2 (restricted to a
comparison of vaginal PGE2 gel versus no treatment

Figure 128: Sensitivity analysis 2 cost-effectiveness acceptability curve (CEAC)
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effectiveness threshold of £20,000 per QALY
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Figure 129: 95% credible intervals for sensitivity analysis 2 with the base case
analysis adapted to allow outpatient induction of labour for certain methods
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e) Sensitivity analysis 3: Subgroup analysis for induction of labour in women with

a Bishop score <6 but with certain methods of induction of labour administered

on an outpatient basis
Table 45 indicates that ‘vaginal PGE: gel’ is the most cost-effective treatment with a mean
iINMB of £575 and a 36% probability of being cost-effective. ‘Vaginal PGE: gel’ did not have
the greatest mean incremental QALY's but did produce the greatest mean incremental cost
saving when compared with other methods of induction of labour in this sub-group. As the
CEAC shows in Figure 132, the probability of that ‘vaginal PGE> gel’ (and other methods
used in an outpatient setting) was cost-effective did decline slightly at higher cost-
effectiveness threshold levels. As Table 45 also shows, most induction of labour methods
remained cost-effective relative to no treatment.

Figure 133 illustrates the 95% credible intervals for mean iNMB relative to no treatment for
each induction of labour method.

Table 45: Results of sensitivity analysis 3 showing the subgroup analysis (Bishop
score 6 or less) adapted to allow outpatient induction of labour for certain

methods
Vaginal PGE:2 gel -£568 0.0004 £575 0.364

(£198 to £977)
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Vaginal PGE: pessary (slow -£529 0.0004 £538 0.214
release) (£151 to £958)
Double balloon or Cook’s -£454 0.0003 £460 0.171
catheter (-£40 to £983)
Foley catheter -£448 0.0003 £453 0.048
(£53 to £882)
Vaginal PGE2 pessary -£386 0.0006 £397 0.044
(normal release) (-£35 to £868)
Vaginal PGE2 tablet -£382 0.0003 £388 0.061
(-£4 to £793)
Titrated (low dose) oral -£359 0.0006 £371 0.007
misoprostol (-£25 to £808)
Vaginal misoprostol (dose -£359 0.0006 £370 0.001
<50mcg) (£14 to £769)
Buccal/sublingual -£336 0.0005 £346 0.014
misoprostol (-£68 to £794)
Oral misoprostol (dose -£316 0.0006 £328 0.025
<50mcg) (-£129 to £819)
Vaginal misoprostol (dose -£293 0.0005 £301 0.000
>50mcg) (-£61 to £707)
Sustained release -£264 0.0005 £274 0.020
misoprostol (-£259 to £804)
Oral misoprostol (dose -£119 0.0004 £127 0.000
>50mcg) (-£242 to £538)
Intracervical PGE: -£108 0.0004 £116 0.000
(-£231 to £501)
Mifepristone -£54 0.0005 £63 0.033
(-£410 to £623)
Nitric oxide -£12 0.0003 £17 0.000
(-£376 to £457)
No treatment - - - 0.000
IV oxytocin £77 0.0003 -£71 0.000
(-£524 to £394)
Placebo £362 0.0000 -£362 0.000
(-£436 to -£213)
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Figure 130: Cost-effectiveness plane for sensitivity analysis 3 with certain induction
of labour methods administered on an outpatient basis in a subgroup of
women with a Bishop score of 6 or less
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Figure 131: Cost-effectiveness plane for sensitivity analysis 3 (restricted to a
comparison of vaginal PGE2 gel versus no treatment)

Figure 132: Sensitivity analysis 3 cost-effectiveness acceptability curve (CEAC)
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The treatments shown are limited to those with a greater than 5% probability of being cost-effective at a cost-
effectiveness threshold of £20,000 per QALY
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Figure 133: 95% credible intervals for sensitivity analysis 3 showing the subgroup
analysis (Bishop score 6 or less) adapted to allow outpatient induction of
labour for certain methods
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f) Sensitivity analysis 4: Induction of labour in all women but with certain
methods of induction of labour administered on an outpatient basis and with
amniotomy and IV oxytocin plus amniotomy additionally included as treatment
options

Table 46 indicates that ‘vaginal PGE2 gel’ was the most cost-effective treatment in this
sensitivity analysis as measured by mean iNMB. However, IV oxytocin plus amniotomy had
the highest probability of being cost-effective even though it was a treatment administered on
an inpatient basis. It has a mean iINMB of £607 and a 43% probability of being cost-effective.
‘Vaginal PGE: gel’ had a mean iNMB of £623 but a much lower (27%) probability of being
cost-effective. The lower monetary value of its benefits in incremental mean QALYs
compared to ‘IV oxytocin plus amniotomy’ just being more than offset by its greater
incremental mean cost saving. The greater effectiveness of ‘IV oxytocin plus amniotomy’ is
reflected in an increasing probability of being cost-effective at higher cost-effectiveness
threshold levels as indicated by Figure 136. The 95% credible intervals for the mean iINMB of
the different methods of induction relative to no treatment are illustrated in Figure 137.

Table 46: Results of sensitivity analysis 4 for induction of labour in all women but with
certain methods of induction of labour administered on an outpatient basis
and with amniotomy and IV oxytocin plus amniotomy additionally included
as treatment options

Vaginal PGE2 gel -£614 0.0005 £623 0.271
(£295 to £992)
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IV oxytocin plus -£591 0.0008 £607 0.426

amniotomy (-£42 to £1,202)

Vaginal PGE:2 pessary -£542 0.0005 £551 0.082

(slow release) (£212 to £923)

Vaginal PGE: tablet -£479 0.0004 £486 0.033
(£172 to £839)

Foley catheter -£473 0.0004 £480 0.023
(£141 to £862)

Double balloon or Cook’s -£469 0.0003 £475 0.087

catheter (E47 to £931)

Vaginal PGE:2 pessary -£435 0.0006 £447 0.033

(normal release) (£44 to £877)

Titrated (low dose) oral -£388 0.0006 £400 0.002

misoprostol (£39 to £795)

Oral misoprostol (dose -£362 0.0007 £375 0.020

<50mcg) (-£59 to £837)

Vaginal misoprostol (dose -£362 0.0006 £374 0.000

<50mcg) (£55 to £732)

Vaginal misoprostol (dose -£308 00005 £317 0.000

>50mcg) (-£24 to £692)

Buccal/sublingual -£289 0.0005 £299 0.001

misoprostol (-£74 to £704)

Sustained release -£283 0.0006 £293 0.011

misoprostol (-£194 to £797)

Oral misoprostol (dose -£159 0.0005 £168 0.000

>50mcg) (-£146 to £522)

Intracervical PGE2 -£149 0.0005 £158 0.000
(-£137 to £501)

Amniotomy -£98 0.0003 £103 0.000
(-£352 to £576)

Mifepristone -£32 0.0005 £41 0.011
(-£384 to £581)

Nitric oxide -£21 0.0003 £27 0.000
(-£322 to £434)

No treatment - - - 0.000

IV oxytocin £57 0.0002 -£53 0.000
(-£496 to £386)

Extra-amniotic PGE2 £338 -0.0001 -£341 0.002

(-£1,106 to £443)

Placebo £386 0.0000 -£386 0.000

(-£454 to -£291)
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Figure 134: Cost-effectiveness plane for sensitivity analysis 4 with certain induction
of labour methods administered on an outpatient basis and with amniotomy
alone and IV oxytocin plus amniotomy included in the analysis
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Figure 135: Cost-effectiveness plane for sensitivity analysis 4 (restricted to a
comparison of vaginal PGE2 gel versus no treatment)

Figure 136: Sensitivity analysis 4 cost-effectiveness acceptability curve (CEAC)
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Figure 137: 95% credible intervals for sensitivity analysis 4 for induction of labour
in all women but with certain methods of induction of labour administered
on an outpatient basis and with amniotomy and IV oxytocin plus amniotomy
additionally included as treatment options
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Discussion

The results very strongly suggest that induction of labour is cost-effective although they
present a less clear picture with respect to the optimal method. The strongest evidence of
cost-effectiveness, in a population of all pregnant women offered induction of labour, is ‘IV
oxytocin plus amniotomy’. Although not included in the base case analysis as there was no
relative treatment effectiveness evidence for NICU admission, sensitivity analysis suggested
that there was a 63% probability that it was the most cost-effective treatment when all
induction of labour was undertaken on an inpatient basis. Even in a sensitivity analysis which
allowed for the possibility of outpatient (cheaper) induction of labour for some methods, ‘IV
oxytocin plus amniotomy’ was still found to have the highest probability of being the most
cost-effective method, albeit without quite achieving the highest mean iNMB. Driving the
cost-effectiveness of ‘IV oxytocin plus amniotomy’ was its best relative treatment
effectiveness for achieving a vaginal birth within 24 hours, which is the birth outcome
associated with the cheapest mode of birth and the least QALY loss. Although, there was no
NICU admission relative effectiveness data for ‘IV oxytocin plus amniotomy’ there is little
grounds to suppose it would differ from ‘IV oxytocin’ which was used to impute relative
treatment effectiveness for this outcome. ‘IV oxytocin plus amniotomy’ did not feature in the
subgroup analysis for women with a Bishop score <6 as there was no NMA data which
reflects that this method is not generally appropriate in that sub-group. It is therefore
reasonable to infer that the NMA data for ‘IV oxytocin plus amniotomy’ in the population level
analysis will reflect a population with a Bishop score >6.
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The sensitivity analysis, which accounted for the fact that outpatient induction of labour may
be undertaken for some methods, suggested that this could have an important effect on the
relative treatment cost-effectiveness. As expected, this favoured those methods of induction
that were undertaken on an outpatient basis, with 3 methods of prostaglandin administration
being the most cost-effective method in 70% of simulations. It should be noted that this
analysis assumes that outpatient administration itself has no impact on mode of birth or
NICU admission, which is not assessed by the evidence presented in this review.

In the subgroup of women with a Bishop score <6 the cost-effectiveness of different methods
of induction of labour was less clear cut. In the base case subgroup analysis, the most cost-
effective treatment was ‘vaginal PGE; normal release pessary’ with a 28% probability of
being cost-effective, although this preparation of vaginal dinoprostone (PGE2) is not
available in the UK. In the sensitivity analysis with some methods of induction administered
as an outpatient procedure, ‘vaginal PGE: gel’ and the ‘vaginal PGE; slow release pessary’
were the most cost-effective with a mean iINMB of £575 and £538 respectively. The ‘vaginal
PGE: gel’ had a 36% probability of being cost-effective with the corresponding value being
21% for the ‘vaginal PGE; slow release pessary’.

There are a number of limitations with this analysis. Many of those limitations are discussed
in more detail in the UK HTA: Which method is best for the induction? (2016) which reported
the original economic model. These limitations included restricting the analysis to those
interventions for which there was sufficient evidence for them to be included within the NMA.
However, where there was partial NMA data for an induction of labour we were able to
mitigate this limitation by imputing relative treatment effect from an intervention considered
likely to have similar effectiveness for the missing outcome.

Furthermore, the model did not include all outcomes of interest. In the case of postpartum
haemorrhage, this reflected a lack of evidence due to limited reporting of this outcome in
clinical studies. For outcomes, such as hyperstimulation, it was considered that this would be
captured to some extent in other outcomes, such as NICU admission. The model may have
underestimated some pharmacological treatment costs as the treatment cost was based on
the initial dose and subsequent doses will often be administered if labour is not initiated. So,
for example, up to 8 tablets of the newly licensed 25mcg oral misoprostol tablet can be
administered in a 24 hour period which would imply a treatment cost of £83.14 rather than
the £10.39 used in the analysis. In practice the mean treatment cost will lie somewhere
between these 2 values. However, these costs are generally very small when compared to
the outcome related costs and therefore are unlikely to have an important bearing on model
results. In the case of the 25mcg oral misoprostol treatment the difference in iINMB would
only differ by £73 between an analysis based on the initial and analysis based on the
maximum dose.

The UK HTA report documented the limitations with respect to the health state utility and we
did not find any evidence to suggest that better estimates were available for this update of
the original model. Therefore, the same utility estimates and assumptions were used to
inform this analysis. However, additional assumptions were made in order to derive a QALY
estimate which could be used in a way consistent with NICE assessment of cost-
effectiveness. It should be noted that these assumptions were fairly crude, in the absence of
evidence, in limiting any loss in health state utility to a very limited duration, namely the time
to discharge. However, it should be noted that this assumption is not an important driver of
the cost-effectiveness conclusions reached, although it may cause the overall cost-
effectiveness of all effective induction of labour methods to be under-estimated if differences
in health related quality of life persist after hospital discharge. This is because treatment
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costs are small in relation to the costs associated with model outcomes and because cost
savings arising from earlier birth, averted caesarean birth and averted NICU admission are
positively correlated with the small QALY gains from treatment. The most cost-effective
methods of induction of labour tend to be those which produce the greatest cost saving when
compared to no treatment with the saving generally more than compensating for any
additional treatment costs. As the time horizon of the model is limited to time to discharge,
the differences in QALYs between the different methods of induction is very small, and
consequently so is the monetary evaluation placed on benefits in the INMB formula. The
limited importance of the QALY to the cost-effectiveness conclusion is also demonstrated
by the very flat CEACs, which show that a very large increase in the cost-effectiveness
threshold, or ‘willingness-to-pay’ for a QALY, has a negligible impact on the probability of an
intervention being cost-effective. This is because even if a method has a greater QALY gain,
the absolute difference is small and even with a large cost-effectiveness threshold this has
only a limited impact on the monetary quantification of benefit and this remains small relative
to the cost savings. If a longer time frame was considered, then those methods which had
the greatest cost saving would generally have a larger QALY gain associated with them and
this would be reflected in greater mean iNMB.

Conclusion

The model provided strong evidence that induction of labour was cost-effective relative to no
treatment with most methods having a positive INMB even when induction of labour is
offered as an additional inpatient intervention. Despite considerable uncertainty across the
analyses the model suggested that the probability of no treatment being cost-effective was
0%.

The analysis provided good evidence that ‘IV oxytocin plus amniotomy’ is cost-effective and
thus supports the offer recommendation made for women with a Bishop score >6, with the
method not suitable for women with a Bishop score <6.

For women with a Bishop score <6 the cost-effectiveness of the various methods was less
clear cut. There was cost-effectiveness evidence to support the use of induction of labour
with vaginal PGE: as tablet, gel or controlled release pessary particularly when administered
as an outpatient procedure. There was also some evidence from the cost-effectiveness
analysis to support the use of mechanical methods (such as balloon catheters) although
these interventions were likely to be less cost-effective than vaginal PGE; methods. Various
misoprostol preparations and modes of administration also had relatively good cost-
effectiveness in this subgroup and the committee recommended the newly licensed low dose
(25 microgram) oral misoprostol tablets. However, the committee had some concerns about
higher dose misoprostol with respect to hyperstimulation, noting that this outcome was not
reflected in the economic model.
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Appendix L — Research recommendations
Research recommendations for review question: What are the benefits and harms
of pharmacological and mechanical methods in induction of labour?

No research recommendations were made for this review question.
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Appendix M — Post-hoc analysis

Post-hoc extra-amniotic saline infusion analysis for review question: What are the benefits and harms of pharmacological and
mechanical methods in induction of labour?

Overview of evidence

Following the committee’s original discussion, post-hoc analysis was requested to examine the impact of the use of EASI in some studies that had
been coded as Foley or Cook’s catheter (balloon catheters). Of the 77 papers examining balloon catheters, 9 were re-coded as either Foley+EASI,
or Cook’'s+EASI. Recoding can be seen in Table 51

Table 51: Balloon catheter study breakdown, including re-coding to examine the effects of extra-amniotic saline infusion (EASI). (Studies
in red font included the use of EASI)
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-‘é E)
< c c < -._9 g
Trial Arm 1 Arm 2 Arm 3 Arm 4 Arm5 N .0 « - 5 — > — -,9_,’ b S —_
v ® o SE © = © © £ > o ]
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> S 2w ® 5 =R 8t g8 E2 3 )
— [e) () - n - o —
2 £5E| 83 S E S E 3 £3 = &
Adeniji \ril?gom?cl)st Foley es es es es es es es
2005 P catheter y y y y y y y
ol >50mcg
Aduloju \n/"lei]sgcgn?cl)st Foley es es es es
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ol <50mcg
. |Vaginal
Al-Taani Foley
2004 PGE2 catheter yes yes yes yes yes
(tablet)
Vaginal Y,
Atad 1996 | PGE2 oxvtocin yes
(tablet) y
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ol <560mcg
Vahid Vaginal Fole
Roudsari | misoprost cathgter yes
2011 ol <560mcg
Vaginal
. |PGE2
Yuen Intracervic essar s es s es
1996 al PGE2 |Pessany y y y y
(normal
release)

* (Mawire 1999, Quinn 1981, and Sherman 2001) actually used a cervical catheter or specifically Foley in both groups to deliver either the EASI or other intervention in cases where it was a gel for
example (eg .Foley+ EASI and Foley+ EA PGF2), but the second intervention fulfils the criteria for coding as it currently is (eg. EA PGF2 instead of Foley+ EA PGF2).

The nine studies that used EASI (shown in red font in the table above) were: Hemlin 1998, Lyndrup 1994, Mawire 1999, Mei-Dan 2012, Mei-Dan
2014, Moini 2003, Quinn 1981, Rouben 1993, Sherman 2001. Three of these studies (Mawire 1999, Quinn 1981, and Sherman 2001) used a
cervical catheter or specifically Foley in both groups to deliver either the EASI or other intervention in cases where it was a gel for example (eg.
Foley+ EASI and Foley+ EA PGF2), however, the second intervention fulfils the criteria for coding as it was, and was not re-coded.

Due to limited data (equivalent comparisons, and outcomes), pairwise analysis was possible for one comparison (Foley versus intracervical gel),
for two outcomes (caesarean birth and instrumental birth), where it was possible to assess the impact of EASI by subgrouping
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Quality of the evidence

Quality of the evidence was downgraded for high risk of bias in blinding of participants and/or
personnel, as this is not possible due to the nature of the two interventions being compared
(catheter or gel). Additionally, there was unclear risk of bias for all studies for selective
reporting, and for most studies for random sequence generation.

Quality of evidence was also downgraded due to imprecision (wide confidence intervals) and
inconsistency (largely seen in EASI studies).

Evidence statement
Caesarean birth and Instrumental birth

There were no significant or clinical differences between intracervical gel and Foley; overall
or for the subgroups of Foley alone or Foley+EASI.

Evidence table

Table 52: Data used for post-hoc EASI analysis

Foley alone versus intracervical gel

Dalui 2005 13 50 8 50 10 50 4 50
Deshmukh 2011 37 200 28 200 6 200 8 200
Ghanaie 2013 41 118 30 121 NA NA NA NA
Hudon 1999 37 55 39 56 NA NA NA NA
Sciscione 1999 21 72 21 77 NA NA NA NA
St Onge 1995 7 28 6 34 8 28 13 34
Foley+EASI versus intracervical gel

Hemlin 1998 6 42 11 43 3 42 1 43
Moini 2003 8 35 2 35 NA NA NA NA

NA: not available; EASI: extra-amniotic saline infusion
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Forest plots for the balloon catheter study breakdown: effects of catheter plus extra-
amniotic saline infusion (EASI) compared to catheter alone.

Critical outcome

Figure 138: Caesarean birth

Foley catheter  Infracendcal gel Rigk Ratin Rigk Ratin
Stuchyor Subgroup  Events  Totsl  Fvents  Total Weight M.H, Random, 95% CI M.H, Random, 95% CI
1.1.1 Foley caiheter alone
Dalui 2005 8 a0 13 00 7% 0.62 [0.28,1.35) =
Deshmiskh 2011 200 7 00 16.7% 0.76 [0.48,1.19) —e
Ghanaie 2013 w AN ] 118 19.4% 0.7 [0.48, 1.06] ——
Hudon 1939 ] 1] a7 55 29.8% 1.04 [0.80,1.33) -
Selscione 1994 by | 77 N 72 140% 0.94 [0.56, 1.56] —_—
1 Onge 1995 6 34 7 M\ 50% 0.71 [0.27, 1.86) —
Subtotal (95% CI} 536 523 020% 1088 [0.74, 1.04] *
Total evanis 132 156

Heterogenaity. Tau®= 0.00; Chif = 4.68, df'= 5 (P = 0.46), = 0%
Tiest for overall efect Z=149(P=0.14)

1.1.2 Foley catheter + EAS]

Hemiin 1998 1" 43 6 42 iT% 1.79(0.73, 4.40) T
Maini 2003 2 a5 8 !/ 23% 0.25 [0.08, 1.09) R S—

Subtotal (35% CI} i} Fr Y ) 0,73 (040, 5.12] e —
Total evenis 13 14

Heteragenaity Tau®=1.60; Chi'= 511, df=1 (P= 0.02); P= 80%
Test for overall efect 2= 032 (P=0.75)

Total (95% CIy 616 600 100.0%% L85 [0.68, 1.07] -»

Total events 145 170

Haterogeneity, Tau® = 0.03; Chf = 989, df'= 7 (P = 0.20); "= 29% =IJ 02 [I1‘1 1=IZI 5“:
Test for ovigrall efect Z=138(P=017) Favours Foley Fevours Intracervical gel

Test for subgroup differences; Chi*= 0003, df= 1 (P = 0LE5), = 0%
Important outcome

Figure 139: Instrumental birth

Fobey catheter  Intracenacal gel Risk Ratio Risk Ratio
Study or Subgroup  Peents  Total  Bvents Total Waight M-H, Fixed, 95% C1 B-H, Fixed, 95% C1
1.2.1 Foley catheter alome
Dalui 2005 4 50 10 50 360%  040[013,1.19) — &
Dashrmukh 2011 8 200 B 00 6% 1.33[0.47, 3.77] e —
51 Onge 1945 13 kL) ] B ONE% 134065 276 —T
Subtotal (95% CIj 204 218 #9% 096 [0.57, 1.60] B
Todal events 5 4

Haetaraganaity, Chi*= 366, df= 2 (P=016), F= 45%
Testfor overall effect Z=016 (FF= 087

1.2.2 Foley cathetes + EAS
Hamlin 1998 1 43 3 4 10.9% 0,33 [0.04, 3.01) l

Subtotal (95% CI) 43 42 109% 0,33 [0.04, 301] e
Todal events 1 1

Hetarageneity. Not applicable
Test for overall efect Z=098 (P=0.32)

Tatal (95% C1) 27 320 1000%  0.89 [0.54, 1.46) -

Todal evends 26 an

Heterogenelty. Chi*= 4,65, df= 3 (F = 0.20); = 35% bz o 1 Py
Testfor averall effect = 045 (P = 0.64) Favours Foley  Favours Infracervical gal
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Table 53: GRADE table for the balloon catheter study breakdown: effects of catheter plus extra-amniotic saline infusion (EASI) compared to
catheter alone

8 randomise  very no serious no serious serious® none 145/616  170/600 RR 0.85 42 fewer per VERY CRITICAL
d trials serious  inconsistency? indirectness (23.5%)  (28.3%) (0.68 to 1000 (from 91 LOW
1 1.07)4 fewer to 20
more)
6 randomise  very no serious no serious serious® none 132/538  156/523 RR 0.88 36 fewer per VERY CRITICAL
d trials serious  inconsistency? indirectness (24.5%)  (29.8%) (0.74 to 1000 (from 78 LOW
! 1.04)4 fewer to 12
more)
2 randomise  very very serious® no serious very none 13/78 14/77 RR 0.73 49 fewer per VERY CRITICAL
d trials serious indirectness serious’ (16.7%)  (18.2%) (0.1to 1000 (from 164 LOW
2 5.12)4 fewer to 749
more)
4 randomise  very no serious no serious very none 26/327 27/320 RR 0.89 9 fewer per 1000 VERY IMPORTANT
d trials serious  inconsistency? indirectness serious’ (8%) (8.4%) (0.54 to (from 39 fewerto LOW
1 1.46) 39 more)
3 randomise  very no serious no serious very none 25/284 24/278 RR 0.96 3 fewer per 1000 VERY IMPORTANT
d trials serious  inconsistency® indirectness serious’ (8.8%) (8.6%) (0.57 to (from 37 fewerto  LOW
! 1.6) 52 more)
Instrumental birth - Foley catheter + EASI
1 randomise  very no serious no serious very none 1/43 3/42 RR 0.33 48 fewer per VERY IMPORTANT
d trials serious  inconsistency® indirectness serious’” (2.3%) (7.1%) (0.04 to 1000 (from 69 LOW
2 3.01) fewer to 144
more)

Cl: confidence interval; EASI: extra-amniotic saline infusion; RR: risk ratio
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" High ROB in one domain in all studies, unclear in at least 2 domains in majority of studies; ? i2=0%, 3 95%CI crosses one default MID boundary (0.8 to 1.25); 4 random effects
model used as large heterogeneity in one subgroup; ® High ROB in one domain in all studies, unclear in at least 2 domains in all studies; ° i2=80% (random effects mode/
used); 7 95%CI crosses two default MID boundaries (0.8 to 1.25); 8 i2=45%, ° single study for this subgroup
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Appendix N — Network meta-analysis methods

Network meta-analysis methods for review question: What are the benefits and
harms of pharmacological and mechanical methods in induction of labour?

Introduction

The results of conventional pairwise meta-analyses of direct evidence alone do not help to
fully inform a number of outcomes for the review on pharmacological and mechanical
methods for the induction of labour.

Each pairwise comparison does not fully inform the choice between the different treatments
and having a series of discrete pairwise comparisons can be incoherent and difficult to
interpret.

In addition, direct comparisons of treatments of clinical interest are not fully available, for all
comparisons.

To overcome these issues, a Bayesian NMA was performed. Advantages of performing this
type of analysis are as follows.

¢ [t allows the synthesis of evidence on multiple treatments to be compared directly and
indirectly without breaking randomisation. If treatment A has never been compared to
treatment B in a head to head trial, but these two interventions have been compared to a
common comparator, then an indirect treatment comparison can be derived using the
relative effects of the two treatments versus the common comparator. Indirect estimates
can be calculated whenever there is a path linking two treatments through a set of
common comparators, although there does not have to be a common comparator to which
all treatments have been compared merely a connected network of treatments. All the
randomised evidence is considered simultaneously within the same model.

e For every intervention in a connected network, a relative effect estimate (with its 95%
Crls) between any two interventions can be estimated. These estimates provide a useful
clinical summary of the results and facilitate the formation of recommendations based on
all relevant evidence, whilst appropriately accounting for uncertainty. Ranks of
interventions may also be calculated.

¢ Estimates from the NMA can be used to directly parameterise treatment effectiveness in
cost-effectiveness modelling of multiple treatments.

Conventional fixed effect meta-analysis assumes that the relative effect of one treatment
compared to another is the same across an entire set of trials. In a random effects model, it
is assumed that the relative effects are different in each trial but that they are from a single
common distribution and that this distribution is common across all sets of trials.

NMA assumes that the included studies are similar in terms of factors that might interact with
the intervention effects (effect modifiers). So, the relative effect of intervention B vs
intervention A would be expected to be similar in all of the studies (if they had included A and
B interventions). This assumption is the same as that made in conventional pairwise meta-
analysis, but we have to be particularly careful that the studies making different comparisons
do not differ in effect modifiers (the data are consistent). We can assess this assumption by

303
Inducing labour: evidence reviews for methods for induction of labour FINAL (November
2021)



FINAL
Pharmacological and mechanical methods in induction of labour

measuring statistical heterogeneity, and also by checking if the direct and indirect estimates
are in agreement when there are loops of evidence in the network.

The terms indirect treatment comparisons, mixed treatment comparisons and NMA are used
interchangeably. We use the term NMA as the network consists of both indirect treatment
comparisons (some trials have a common comparator and some do not) and mixed
treatment comparisons (with at least one closed loop, combination of direct and indirect
evidence).

Study selection and data collection

For full details see analysis protocol in appendix A.

Outcome measures

The protocol for this review stated that NMA would be considered for all outcomes, if
feasible. Based on the availability of data and the formation of a connected network, six
outcomes were deemed suitable for synthesis using NMA: vaginal birth not achieved within
24 hours, caesarean birth, hyperstimulation with fetal heart rate changes, NICU admission,
instrumental birth and epidural. NMAs were performed on these outcomes for all women
requiring induction of labour, and for a subgroup of women with a Bishop score <6. The
committee agreed it was important to consider results separately according to subgroups
based on the Bishop score as their clinical experience suggested that different treatments
are likely to be effective depending on the Bishop score.

The remaining outcomes were not suitable for NMA. For the outcomes serious maternal
morbidity or mortality and perinatal mortality there were a large number of zero events in the
trials (meaning no serious maternal morbidity/mortality or perinatal mortality occurred). This
led to difficulties achieving convergence with the NMA models, and it was felt that the results
would be unreliable for decision making. Therefore the data for these outcomes are reported
with standard pairwise meta-analysis done in RevMan using either Peto odds ratios or risk
differences as appropriate based on the event rates.

Results for maternal satisfaction were also reported rarely, using widely varying methods and
with no common comparator between the studies that was suitable for NMA. Therefore these
results are reported using pairwise meta-analysis, or a narrative summary only, as
appropriate.

For the subgroup of women with a Bishop score >6, there were fewer studies, therefore
results for this subgroup of women are also reported using standard pairwise meta-analysis,
rather than NMA.

Vaginal birth not achieved within 24 hours

Data for vaginal birth not achieved within 24 hours was reported as number of women
experiencing an event in the RCTs. The probability of not achieving a vaginal birth within 24
hours in each arm of a trial was estimated as the number of women who did not achieve a
vaginal birth within 24 hours, divided by the total number of women in this arm. The results
are presented as posterior median ORs.

Hyperstimulation with fetal heart rate changes

Data for hyperstimulation with fetal heart rate changes was reported as number of women
experiencing an event in the RCTs. The probability of hyperstimulation with fetal heart rate
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changes in each arm of a trial was estimated as the number of women who developed
hyperstimulation with fetal heart rate changes, divided by the total number of women in this
arm. The results are presented as posterior median ORs.

NICU admission

Data for NICU admission was reported as number of infants experiencing an eventin the
RCTs. The probability of NICU admission in each arm of a trial was estimated as the number
of infants requiring NICU admission, divided by the total number of infants in this arm. It was
noted that the terminology “NICU admission” may be subject to variation between different
trials. Some authors clearly distinguished between admission to neonatal intensive care, and
admission to a neonatal unit (which offers for high or low dependency care), whilst others
used the term “NICU admission” to refer to all infants admitted to a neonatal unit. It was not
possible to clearly and consistently distinguish between these definitions, therefore this is
recognised as a potential source of heterogeneity in this NMA. The results are presented as
posterior median ORs.

Caesarean birth

Data for caesarean birth was reported as number of women experiencing an event in the
RCTs. The probability of undergoing a caesarean birth in each arm of a trial was estimated
as the number of women who had a caesarean birth, divided by the total number of women
in this arm. The results are presented as posterior median ORs.

Instrumental birth

Data for instrumental birth was reported as number of women experiencing an event in the
RCTs. The probability of having an instrumental birth in each arm of a trial was estimated as
the number of women who had an instrumental birth, divided by the total number of women
in this arm. The results are presented as posterior median ORs.

Epidural

Data for epidural use was reported as number of women experiencing an event in the RCTs.
The probability of having an epidural in each arm of a trial was estimated as the number of
women who had an epidural, divided by the total number of women in this arm. The results
are presented as posterior median ORs.

Instability as a result of zero cells

The modelling framework used in this guideline permits the inclusion of zero cells, so
typically a continuity correction is not needed. A continuity correction may be helpful when
there are many small trials and trials with zero cells, since there is little information within the
contrast to inform estimates of treatment effect. In this case, reducing the range of values
that could be taken by the prior distributions on the mean and the treatment effect stabilised
the model without the need to apply a continuity correction. The more precise uninformative
prior specified that the trial baselines and treatment effects variance to be within 102 rather
than within 1002. Whilst this restricts the range of the prior distribution, it can still be
considered a vague, uninformative prior that covers the full range of potential parameter
values.
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Methodology
Model description

Both fixed and random effects Binomial models with logit link were run to synthesise data for
all six outcomes, for the entire population, and for women with a Bishop score <6.

The full description of standard fixed and random effects models using binomial likelihood
with logit link can be found in NICE DSU Technical Support Document 2 (Dias 2011).
Example of WinBUGS codes used to synthesise data can also be found in Appendix P —
Inconsistency checks.

Analysis was undertaken following Bayesian statistics principles and conducted using MCMC
simulation techniques implemented in WinBUGS 1.4.3. (Lunn 2000; Spiegelhalter 2001).

For baseline and treatment effects non informative priors were used Normal(mean=0,
variance=10000) and a non-informative prior uniform (0,5) was specified for the between
study SD for all outcomes except instrumental delivery. For instrumental delivery an
empirical prior based on Turner 2015 was used for the between study variance: log-
normal(mean=-2.49, variance=2.25).

Each model was run until convergence was satisfactory and then the results were based on
further sample of iterations on four chains, the following iterations were used:

Overall population Bishop score <6
Outcome Burn-ins Post-convergence Burn-ins Post-convergence
Vaginal delivery 50000 50000 30000 50000
Caesarean birth 30000 30000 30000 30000
NICU admission 70000 70000 70000 70000
Hyperstimulation 90000 90000 90000 90000
Instrumental delivery 60000 60000 60000 60000
Epidural 60000 60000 60000 60000

The posterior mean of the residual deviance, which measures the magnitude of the
differences between the observed data and the model predictions of the data, was used to
assess and compare the goodness of fit of each model. Smaller values are preferred and in
a well-fitting model the posterior mean residual deviance should be close to the number of
data points in the network (each study arm contributes 1 data point) (Spiegelhalter 2002).

In addition to comparing how well the models fit the data using the posterior mean of the
residual deviance, models were compared using the deviance information criterion (DIC).
This is equal to the sum of the posterior mean of the residual deviance and the effective
number of parameters and thus penalizes model fit with model complexity. Lower values are
preferred and typically differences of 3-5 points are considered meaningful (Spiegelhalter
2002).

For each analysis fixed and random effects models were compared and the best fitting model
was chosen based on the criteria described above.

An important assumption made in NMA concerns the consistency, that is, the agreement of
the direct and indirect evidence informing the treatment contrasts and there should be no
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meaningful differences between these two sources of evidence. The consistency checks
were undertaken by TSU and are summarised in Appendix P — Inconsistency checks.
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Appendix O — Model fit characteristics

Model fit characteristics for review question: What are the benefits and harms of
pharmacological and mechanical methods in induction of labour?

Model fit characteristics for no vaginal birth within 24 hours: whole population

Between-study standard deviation  Residual
Model (95% Crl) deviance® DIC

Random effects - 0.52 (95% Crl: 0.42, 0.63) 302.7 1880.03
consistency (selected

— all results reported in

this guideline are

based on this model)

Random effects - 0.49 (95% Crl: 0.38, 0.61) 298.3 1886.75
inconsistency
Fixed effects — - 606.6 2097.13

consistency

Crl: credible interval; DIC: deviance information criterion
(a) Compare 293 data points

Model fit characteristics for no vaginal birth within 24 hours: subgroup analysis for
women with a Bishop score <6

Between-study standard deviation = Residual
Model (95% Crl) deviance® DIC

Random effects — 0.54 (95% Crl: 0.44, 0.67) 246.7 1540.61
consistency (selected

— all results reported in

this guideline are

based on this model)

Random effects - 0.51 (95% Crl: 0.38, 0.66) 2446 1547.55
inconsistency
Fixed effects - - 515.2 1737.3

consistency

Crl: credible interval; DIC: deviance information criterion
(a) Compare 239 data points

Model fit characteristics for hyperstimulation with fetal heart rate changes: whole

population
Between-study standard deviation = Residual
Model (95% Crl) deviance® DIC
Random effects — 0.64 (95% Crl: 0.45, 0.86) 379.1 1471.7

consistency (selected
— all results reported in
this guideline are
based on this model)

Random effects - 0.59 (95% Crl: 0.38, 0.85) 362.5 1469.2
inconsistency
Fixed effects - - 495.1 1542.7

consistency

Crl: credible interval; DIC: deviance information criterion
(a) Compare 358 data points
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Model fit characteristics for hyperstimulation with fetal heart rate changes: subgroup

analysis for women with a Bishop score <6

Between-study standard deviation
(95% Crl)

0.68 (95% Crl: 0.47, 0.93)

Model

Random effects —
consistency (selected
— all results reported in
this guideline are
based on this model)

Random effects -
inconsistency

Fixed effects - =
consistency

Crl: credible interval; DIC: deviance information criterion
(a) Compare 298 data points

0.69 (95% Crl: 0.43, 1.00)

Residual
deviance?

306.5

294.6

409.9

Model fit characteristics for caesarean birth: whole population

Between-study standard deviation
(95% Crl)

0.27 (95% Crl: 0.21, 0.33)

Model

Random effects —
consistency (selected
— all results reported in
this guideline are
based on this model)

Random effects -
inconsistency

Fixed effects - -
consistency

Crl: credible interval; DIC: deviance information criterion
(a) Compare 1011 data points

0.26 (95% Crl: 0.19, 0.33)

Residual
deviance?

1043

1038

1243

DIC
1208.2

1212.0

1274.8

DIC
5668.63

5742.93

5741.25

Model fit characteristics for caesarean birth: subgroup analysis for women with a

Bishop score <6

Between-study standard deviation
(95% Crl)

0.24 (95% Crl: 0.17, 0.31)

Model

Random effects —
consistency (selected
— all results reported in
this guideline are
based on this model)

Random effects -
inconsistency

Fixed effects - -
consistency

Crl: credible interval; DIC: deviance information criterion
(a) Compare 758 data points

0.24 (95% Crl: 0.16, 0.33)

309

Residual
deviance?

783.9

783.0

909

DIC
4327.71

4394.14

4366.38
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Model fit characteristics for instrumental birth: whole population

Between-study standard deviation  Residual
Model (95% Crl) deviance® DIC

Random effects 0.12 (95% Crl: 0.04, 0.22) 493.3 2528.99
model° — consistency

(selected — all results

reported in this

guideline are based on

this model)

Random effects - 0.17 (95% Crl: 0.05, 0.31) 510.5 2624.28
inconsistency

Fixed effect model - 504 2526.75

Crl: credible interval; DIC: deviance information criterion
(a) Compare 500 data points
(b) With an informative prior given to the between-study variance

Model fit characteristics for instrumental birth: subgroup analysis for women with a
Bishop score <6

Between-study standard deviation = Residual

Model (95% Crl) deviance® DIC
Random effects 0.13 (95% Crl: 0.04, 0.25) 346.8 1776.53
model° —

consistency(selected —
all results reported in
this guideline are
based on this model)

Random effects - 0.17 (95% Crl: 0.05, 0.34) 359.1 1844.37
inconsistency
Fixed effect model - 354.7 1774.60

Crl: credible interval; DIC: deviance information criterion
(a) Compare 354 data points
(b) With an informative prior given to the between-study variance

Model fit characteristics for NICU admission: whole population

Between-study standard deviation = Residual
Model (95% Crl) deviance® DIC

Fixed effect — - 417.4 1874.98
consistency (selected

— all results reported in

this guideline are

based on this model)

Random effect — 0.13 (95% Crl: 0.04, 0.25) 410.50 1879.71
consistency®

Crl: credible interval; DIC: deviance information criterion
(a) Compare 386 data points
(b) Model did not converge
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Model fit characteristics for NICU admission: subgroup analysis for women with a

Bishop score <6

Between-study standard deviation
Model (95% Crl)

Fixed effect — -
consistency (selected

— all results reported in
this guideline are

based on this model)

Random effect —
consistency®

Crl: credible interval; DIC: deviance information criterion
(a) Compare 303 data points
(b) Model did not converge

0.14 (95% Crl: 0.05, 0.28)

Residual
deviance?

331.1

Model fit characteristics for use of epidural: whole population

Between-study standard deviation
Model (95% Crl)

Fixed effect -

Random effects model 0.18 (95% Crl: 0.07, 0.30)
— consistency

(selected — all results

reported in this

guideline are based on

this model)

Random effects -
inconsistency

Crl: credible interval; DIC: deviance information criterion
(a) Compare 174 data points

0.12 (95% Crl: 0.01, 0.30)

Residual
deviance?

190
173.8

169.8

DIC
1480.12

DIC
1062.6
1059.64

1076.92

Model fit characteristics for use of epidural: subgroup analysis for women with a

Bishop score <6

Between-study standard deviation
Model (95% Crl)

Fixed effect -

Random effects 0.22 (95% Crl: 0.08, 0.38)
modelP — consistency

(selected — all results

reported in this

guideline are based on

this model)

Random effects -
inconsistency

Crl: credible interval; DIC: deviance information criterion
(a) Compare 123 data points

0.20 (95% Crl: 0.07, 0.39)

311

Residual
deviance?

143.1
125.9

122.0

DIC
773.22
768.13

777.86
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Appendix P — Inconsistency checks

Inconsistency checks for review question: What are the benefits and harms of
pharmacological and mechanical methods in induction of labour?

Introduction

The purpose of this analysis was to assess the consistency assumption in the NMA model
used to estimate the comparative effectiveness of pharmacological and mechanical methods
for induction of labour. The outcomes included in this analysis were 1) no vaginal birth within
24 hours, 2) hyperstimulation with fetal heart rate changes, 3) caesarean birth, 4)
instrumental birth, 5) NICU admission, 6) use of epidural.

Methods
Inconsistency checks

NMA assumes that the included studies are similar in terms of factors that might interact with
the intervention effects (effect modifiers). So, the relative effect of intervention B vs
intervention A would be expected to be similar in all of the studies (if they had included A and
B interventions). This assumption is the same as that made in conventional pairwise meta-
analysis, but we have to be particularly careful that the studies making different comparisons
do not differ in effect modifiers (the data are consistent). We can assess this assumption by
measuring statistical heterogeneity, and also by checking if the direct and indirect estimates
are in agreement when there are loops of evidence in the network.

To conduct consistency checks, an appropriate base-case model (fixed or random effects)
must be determined beforehand. We assessed and compared the fit of a fixed effect model
and a random effects model with either a vague prior distribution (for no vaginal birth within
24 hours, hyperstimulation, caesarean birth, NICU admission, or epidural) or an informative
prior distribution (for instrumental birth) on the between-study standard deviation. The vague
prior used on the between-study standard deviation was Uniform (0,5), whilst the informative
prior was on the variance and was log-normal (-2.49, 1.502). To determine if there is
evidence of inconsistency, the selected consistency model (fixed or random effects) was
compared to an “inconsistency”, or unrelated mean effects, model (Dias 2013, Dias 2014).
The latter is equivalent to having separate, unrelated, meta-analyses for every pairwise
contrast, with a common variance parameter assumed in the case of random effects models.
Note that the consistency assumption can only be assessed when there are closed loops of
direct evidence on 3 treatments that are informed by at least 3 independent sources of
evidence (Van Valkenoef 2016)

The posterior mean of the residual deviance, which measures the magnitude of the
differences between the observed data and the model predictions of the data, was used to
assess and compare the goodness of fit of each model (Spiegelhalter 2002). Smaller values
are preferred and in a well-fitting model the posterior mean residual deviance should be
close to the number of data points in the network (each study arm contributes 1 data point on
average) (Spiegelhalter 2002).
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Where the base-case model assumes random effects, if the inconsistency model has smaller
heterogeneity (measured by the posterior median between-study standard deviation)
compared to the consistency model, then this indicates potential inconsistency in the data.

We performed further checks for evidence of inconsistency through Bucher’s method and
node-splitting (Dias 2013, Dias 2014, van Valkenhoef 2016, Bucher 1997, Dias 2010).
Bucher’'s method compares the direct and indirect estimates for a contrast in a loop (e.g., A-
B-C) where the direct estimate of contrast B versus. C is compared to its corresponding
indirect estimate, which is informed from the direct estimates of the other contrasts in the
loop (A versus. B and A versus. C) (Dias 2014, Bucher 1997). The node-splitting method
permits the direct and indirect evidence contributing to an estimate of a relative effect to be
split and compared (Dias 2014, Dias 2010).

There are some small differences between the NMA estimates produced by the NMA models
(presented in the main results) and the node-splitting models for exploring inconsistency
(presented in forest plot below). Where these occur, these are due to a difference in
modelling software, since the node-splitting models were run in the GeMTC package. The
NMA estimates presented in the main results were used to compare the safety and
effectiveness of the interventions. In a separate exercise, the direct, indirect, and NMA
estimates produced by the node-splitting modelling were used to assess how potential
inconsistency between the direct and indirect estimates impacted the NMA estimates.

Results
Vaginal birth not achieved within 24 hours

Inconsistency checks were performed using the random effects model, as this had lower DIC
than the fixed effects model and there was evidence of heterogeneity. Convergence was
satisfactory for the random effects model assuming inconsistency after 20,000 iterations, and
the consistency and inconsistency models were compared using results based on samples
from a further 20,000 iterations on three chains. WinBUGS code for the inconsistency model
is provided below.

Analysis of the full dataset included 141 trials of 20 treatments (293 arms) whilst analysis of
the unfavourable cervix dataset included 115 trials of 18 treatments (239 arms).

There was estimated to be high between-study SD, with estimates of 0.52 (95% credible
interval [Crl] 0.42-0.63) in the full dataset and 0.55 (95% Crl 0.44-0.67) in the subgroup
dataset. This, together with the substantial decrease in model residual deviance and DIC
supported selection of the random-effects model as the base-case model.

Consistency and inconsistency random-effects NMA models were fitted to the full and
subgroup datasets. In both the full and subgroup datasets there was no strong evidence of
inconsistency when comparing based on DIC (fewer than 3 units between RE consistency
and inconsistency models).

To explore this further, we plotted the contribution of each study arm to the total residual
deviance for the inconsistency model vs the consistency model in a dev-dev plot. A simple
rule was used to identify study arms with relatively high deviance in the consistency model:
points with relatively high deviance were those with mean deviance in the consistency NMA
model greater than 2, and where the residual deviance in the consistency NMA was at least
1.5 times that estimated under the inconsistency model. The same two studies, Ulmsten
1985 and Cheng 2008, were flagged by this process in both the full and subgroup analyses.
These studies were those flagged in the 2019 analysis.
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¢ Ulmsten 1985 was a three-armed trial comparing two dosing levels of vaginal misoprostol
with placebo: dose less than 50 mcg vs dose 50 mcg or more vs placebo.

¢ Cheng 2008 was a two-armed trial comparing oral misoprostol tablet (dose less than 50
mcg) with IV oxytocin.

Network meta-analysis (NMA) models of the outcome vaginal delivery in 24 hours,

comparison of fixed- (FE) and random-effect (RE) models.

Consistency NMA

Consistency NMA

Dataset Model Between-study SD (mean) Mean Data DIC
Mean | 2.5% 97.5% residual | points
Crl Crl deviance | (arms)
Full Consistency NMA 606.6 293 | 2097.13
(FE) - - -
Consistency NMA 0.52 0.42 0.63 302.7 293 | 1880.03
(RE)
Inconsistency NMA 0.49 0.38 0.61 298.3 293 | 1886.75
(RE)
Subgroup | Consistency NMA 515.2 239 | 1737.3
(unfav. (FE) - - -
cervix) Consistency NMA 0.55 0.44 0.67 | 246.70 239 | 1540.61
(RE)
Inconsistency NMA 0.51 0.38 0.66 244.6 239 | 1547.55
(RE)
a) b)
< : <
= =
= =

Dev-dev plots of each study arm’s deviance in the RE consistency and inconsistency NMA
models of vaginal delivery in 24 hours. Deviance is shown for a) the full dataset and b) the
unfavourable cervix subgroup dataset indicating study arms that were relatively poorly
predicted by the consistency NMA in orange. Red line indicates line of equivalence.

Dev-dev plot of the outcome vaginal delivery, full dataset, indicating distribution of studies

with relatively high deviance in the consistency model.
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Random-effects node-splitting models conducted on the full dataset tested direct and indirect
evidence on 61 treatment comparisons. Six comparisons showed indication of an
inconsistency between direct and indirect evidence when analysing the full dataset: nitric
oxide vs placebo; intracervical PGE2 vs placebo; titrated (low dose) oral misoprostol solution
vs vaginal misoprostol (dose less than 50 mcg); IV oxytocin vs vaginal PGE2 pessary
(normal release); nitric oxide vs vaginal PGE2 (gel); and intracervical PGE2 vs vaginal PGE2
pessary (normal release).

The comparison between vaginal PGE2 (gel) and nitric oxide is highlighted: not only is the
direct and indirect evidence judged to be inconsistent, but the two components predict the
treatment effect to work in opposite directions (treatments 3 and 15 in the full dataset;
treatments 3 and 14 in the unfavourable cervix subgroup). This effect was also noted in the
subgroup analysis. Similar inconsistencies were seen between the treatment comparisons
between 7 vs 11 and 10 vs 11 in the unfavourable subgroup analysis, where treatment 7 was
vaginal misoprostol (dose less than 50 mcg), treatment 10 was oral misoprostol tablet (dose
50mcg or more) and treatment 11 titrated (low dose) oral misoprostol solution.
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Direct and indirect estimates of the treatment difference seen in the outcome vaginal delivery in 24 hours, full dataset, between pairs of
interventions (LOR). Where the direct and indirect evidence showed inconsistency (p < 0.05), comparisons are presented at the top of the

table, highlighted in yellow.

. . Residual Direct Indirect
Intervention 1 Intervention 2 P - value . ; ;
deviance | Median | 2.5% Crl | 97.5% Crl Median 2.5% Crl 97.5% Crl
Consistency model - 302.6 - - - - - -
Placebo Nitric oxide 0014 | 3029| -0.085| -1.228 1.057 | -2.029 -3.107 -1.002
Placebo Intracervical PGE2 0.001 296.9 | -2.785 -3.890 -1.788 -0.475 -1.436 0.461
Titrated (low dose) oral Ve il RIS (08 0027| 301.2| 0614| -0.061 1209 | -0312| -0.786 0.156
misoprostol solution less than 50 mcg)
IV oxytocin UGNl FEl2 PResly 0040 | 3009 | -2.899| -5.268 0925 | -0.701 -1.401 0.011
(normal release)
Nitric oxide Vaginal PGE2 (gel) 0006 | 304.7| 0666 -0.401 1738 | -1.135 -1.826 -0.443
Intracervical PGE2 CELIEN A2 [T 0029 | 299.4| -0275| -0.876 0329 | -1.417 -2.270 -0.590
(normal release)
Placebo Vaginal PGE2 pessary 0266 | 299.5| -1.005| -3.379 1136 | -2.386 3.273 11518
(normal release)
Placebo Vaginal misoprostol (dose 0.491 302 | -1.532| -3.016 0137 |  -2.117 -2.946 -1.325
less than 50 mcg)
Oral misoprostol tablet Titrated (low dose) oral 0069 | 301.9| 0.846| -0.610 2323 | -0.564 -1.016 -0.120
(dose 50mcg or more) misoprostol solution
Oral misoprostol tablet IV oxytocin 0110 | 302.7| -0528| -1.675 0.589 |  0.504 -0.090 1.101
(dose 50mcg or more)
Oral misoprostol tablet Mechanical methods — Foley 0.61 3003 0.438 1011 1.910 0.041 -0.402 0.485
(dose 50mcg or more) catheter
Oral misoprostol tablet Vaginal PGE2 (tablet) 0674 | 3022 | -0.084| -1.266 1.097 | 0.190 -0.316 0.699
(dose 50mcg or more)
Oral misoprostol tablet Buccal/sublingual 0552 | 302.5| -0.582| -1.305 0135 | -0.324 -0.792 0.139
(dose 50mcg or more) misoprostol
Oral misoprostol tablet Vaginal PGE2 (gel) 076 | 2995| -0367| -1.171 0440 | -0.229 -0.627 0.165
(dose 50mcg or more)
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Oral misoprostol tablet

Intracervical PGE2 0918 | 3015| -0.023| -0.733 0675 | 0.019 -0.343 0.374
(dose 50mcg or more)
Oral misoprostal tablet Vaginal misoprostol {dose 0.966 | 2984 | -0.469| -0.879|  -0.068| -0482| -0.867|  -0.098
(dose 50mcg or more) less than 50 mcg)
Oral misoprostol tablet Vaginal misoprostol (dose 50 0.905 3012 | -0.607 1,081 -0.137 -0.572 -0.935 -0.210
(dose 50mcg or more) mcg or more)
Titrated (low dose) oral Sustained release 0.835| 302.2| -0213| -1.390 0967 | -0.059 -0.954 0.830
misoprostol solution misoprostol insert
Titrated (low dose) oral IV oxytocin 0741| 302.2| 0896 | -0.279 2082| 0671 0.021 1.328
misoprostol solution
Titrated (low dose) oral Mechanical methods = Foley 0.841 301 | 0.655| -0.447 1762 | 0534 0.015 1.056
misoprostol solution catheter
Titrated (low dose) oral Vaginal PGE2 (gel) 0.267| 300.4| -0.098| -0.735 0538 | 0364| -0.160 0.893
misoprostol solution
Titrated (low dose) oral Vaginal PGE2 (pessary - slow 0.636| 302.5| 0.653| -0.565 1.883| 0336 .0.145 0.819
misoprostol solution release)
Titrated (low dose) oral Vaginal PGE2 pessary 0677 | 302.2| -0431| -1.543 0673 | -0.160| -0.813 0.490
misoprostol solution (normal release)
Titrated (low dose) oral Oral misoprostol tablet 0512 | 302.4| -0.084| -0.960 0786 |  0.329 0.568 1.227
misoprostol solution (dose less than 50 mcg)
Sustained release Vaginal PGE2 (pessary - slow 0.846 | 302.1| 0457 | -0.294 1208 |  0.603 0.674 1.870
misoprostol insert release)
IV oxytocin Buccal/sublingual 0201 | 302.3| 0.146| -1.250 1.535| -0.847 -1.478 -0.221
misoprostol
IV oxytocin Vaginal PGE2 (gel) 0821 | 302.2| -0.660| -1.876 0557 | -0.506 -1.098 0.085
IV oxytocin Vaginal misoprostol (dose 0783 | 3024 | -0.891| -2.115 0320| -0.706 1272 -0.146
less than 50 mcg)
. Vaginal misoprostol (dose 50
IV oxytocin 0521 | 302.5| -1.263| -2.573 0048 | -0.798 -1.357 -0.238
mcg or more)
IV oxytocin plus amniotomy | Vaginal PGE2 (tablet) 0.379 302.5 0.877 -0.612 2.463 1.933 0.166 3.831
IV oxytocin plus amniotomy | Bucc@/sublingual 0373 | 3025| 1.326| -0.348 3.108 |  0.265 -1.329 1.925
misoprostol
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Vaginal misoprostol (dose 50

Nitric oxide 0.573 303.1 | -1.077 -1.818 -0.344 -0.740 -1.655 0.160
mcg or more)
Mechanical methods — Fole Mechanical methods -
¥ Double balloon or Cook’s 0.383 301.8 0.025 -0.688 0.730 -0.461 -1.290 0.373
catheter
catheter
gfﬁ:f:r'ca' methods —Foley | yaginal PGE2 (gel) 0.597 | 299.9| -0.515| -1.221 0.189 | -0.283| -0.788 0.217
Mechanical methods — Foley | Vaginal PGE2 (pessary —slow 0376 | 3022| 0280 -0.827 1388 | -0.261 -0.749 0.219
catheter release)
Mechanical methods —Foley | Vaginal PGE2 pessary 0355 | 3026| -1.332| -2.647| -0.028| -0658| -1.283|  -0.037
catheter (normal release)
Mechanical methods — Foley | Vaginal misoprostol (dose 0.52 3012 | -0.763 1.495 0111 -0.500 -0.986 -0.023
catheter less than 50 mcg)
Mechanical methods — Foley | Vaginal misoprostol (dose 50 0.49 3021 | -0.303 1512 0.899 -0.749 1175 -0.332
catheter mcg or more)
Mechanical methods — Foley | Oral misoprostol tablet 0.926 3023 | -0.397 1.492 0.689 -0.462 1,280 0.356
catheter (dose less than 50 mcg)
Mechanical methods —
Double balloon or Cook’s Vaginal PGE2 (tablet) 0.954 302.5 0.280 -1.091 1.656 0.233 -0.471 0.939
catheter
Mechanical methods —
Double balloon or Cook’s Vaginal PGE2 (gel) 0.803 301.7 | -0.255 -1.424 0.910 -0.088 -0.729 0.550
catheter
Mechanical methods ~ Vaginal PGE2 (pessary — slow
Double balloon or Cook’s reliase) pessary 0133 | 302.8| 0.808| -0.362 1969 | -0210|  -0.850 0.429
catheter
Mechanical methods —
Double balloon or Cook’s Intracervical PGE2 0.527 301.7 | -0.293 -1.679 1.097 0.196 -0.417 0.810
catheter
Mechanical methods — Vaginal PGE2 pessar
Double balloon or Cook’s & pessary 0.568 | 3015| -0936| -2.352 0457 | -0.475|  -1.239 0.293
(normal release)
catheter
Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.831 302.7 | -0.545 -1.972 0.854 -0.385 -0.888 0.112
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Vaginal PGE2 (pessary — slow

less than 50 mcg)

mcg or more)

Vaginal PGE2 (tablet) release) 0.491 302.2 0.158 -1.019 1.335 -0.291 -0.834 0.244
Vaginal PGE2 (tablet) Intracervical PGE2 0.204 302.5| -0.612 -1.478 0.246 0.032 -0.483 0.537
Vaginal PGE2 (tablet) vaginal misoprostol (dose 30 | o71 | 3024 | 0604 | -1374| -0034| -0766| -1314| -0223
mcg or more)
Buccal/sublingual Vaginal misoprostol (dose 0262 | 303.4| -0287| -0.825 0250 | 0.126| -0.361 0.609
misoprostol less than 50 mcg)
Buccal/sublingual Vaginal misoprostol (dose 50 0118 | 303.1| 0.195| -0.412 0809 | -0.410| -0.873 0.052
misoprostol mcg or more)
. Vaginal PGE2 (pessary — slow
Vaginal PGE2 (gel) release) 0.943 3026 | 0.147| -1.136 1.425 0.195 -0.218 0.606
Vaginal PGE2 (gel) Intracervical PGE2 0.555 302.6 0.080 -0.634 0.789 0.320 -0.053 0.687
Vaginal PGE2 (gel) Vaginal misoprostol {dose 0338 299.9| 0073| -0578 0.718 | -0.286|  -0.644 0.071
less than 50 mcg)
. Vaginal misoprostol (dose 50
Vaginal PGE2 (gel) 0.451 301.3 | -0.501 -1.016 0.017 -0.257 -0.632 0.117
mcg or more)
. Oral misoprostol tablet
Vaginal PGE2 (gel) 0.52 302.5 0.245 -0.929 1.422 -0.208 -0.964 0.544
(dose less than 50 mcg)
Vaginal PGE2 (pessary — slow .
release) Intracervical PGE2 0.051 302.9 0.599 -0.034 1.232 -0.160 -0.584 0.263
Vaginal PGE2 (pessary - slow | Vaginal misoprostol (dose 0554 | 3017 | -0.216| -0.931 0493 | -0.462 -0.870 -0.055
release) less than 50 mcg)
Vaginal PGE2 (pessary — slow | Vaginal misoprostol (dose 50 0.753 3013 | -0.611 1243 0.019 -0.490 -0.912 -0.065
release) mcg or more)
Intracervical PGE2 Vaginal misoprostol {dose 0319 | 3003 | -0.644 | -1.051| -0238| -0373| -0.719|  -0.027
less than 50 mcg)
. Vaginal misoprostol (dose 50
Intracervical PGE2 0.386 301 | -0.762 -1.221 -0.306 -0.512 -0.853 -0.170
mcg or more)
Vaginal misoprostol (dose Vaginal misoprostol (dose 50 0.36 300.7 0.015 0.378 0.407 0218 -0.523 0.095

@ Posterior mean residual deviance compared to 174 total data points.
b p-values < 0.05 are indicative of evidence of inconsistency between the direct and indirect estimates. Comparisons where this is the case are highlighted in yellow.
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Direct and indirect treatment effect estimates (LOR) for node-split models of the outcome vaginal delivery in 24 hours (unfavourable cervix

Inducing labour: evidence reviews for methods for induction of labour FINAL (November 2021)

dataset).
Intervention 1 Intervention 2 p- Residual Direct Indirect
value | deviance | Median | 2.5% Crl | 97.5%Crl | Median | 2.5%Crl | 97.5% Crl
consistency - 246.7 - - - - - -
Placebo Nitric oxide 0.038 247 -0.086 -1.279 1.105 -1.822 -3.009 -0.700
Placebo Intracervical PGE2 0.003 241.8 -2.879 -4.248 -1.643 -0.475 -1.469 0.492
Titrated (low dose) oral Vaginal misoprostol (dose 0.018 245 0.617 -0.083 1.320 -0.438 -0.986 0.100
misoprostol solution less than 50 mcg)
Nitric oxide Vaginal PGE2 (gel) 0.011 248.2 0.663 -0.457 1.784 -1.070 -1.803 -0.335
Intracervical PGE2 Vaginal PGE2 pessary 0.036 243.9 -0.269 -0.888 0.357 -1.413 -2.313 -0.536
(normal release)
Placebo Vaginal PGE2 pessary 0.367 243.7 -0.998 -3.368 1.161 -2.127 -3.121 -1.178
(normal release)
Placebo Vaginal misoprostol (dose 0.673 246.5 -1.544 -3.073 -0.102 -1.920 -2.887 -1.009
less than 50 mcg)
Oral misoprostol tablet (dose | Titrated (low dose) oral 0.069 246 0.839 -0.654 2.350 -0.630 -1.154 -0.112
50mcg or more) misoprostol solution
Oral misoprostol tablet (dose | IV oxytocin 0.363 246.6 -0.449 -2.869 1.792 0.631 -0.050 1.321
50mcg or more)
Oral misoprostol tablet (dose | Mechanical methods — Foley | 0.542 244.5 0.441 -1.051 1.942 -0.046 -0.558 0.466
50mcg or more) catheter
Oral misoprostol tablet (dose | Buccal/sublingual 0.904 246.7 -0.588 -1.335 0.156 -0.530 -1.121 0.053
50mcg or more) misoprostol
Oral misoprostol tablet (dose | Vaginal PGE2 (gel) 0.509 245.2 -0.626 -1.816 0.562 -0.203 -0.668 0.263
50mcg or more)
Oral misoprostol tablet (dose | Intracervical PGE2 0.981 245.8 -0.027 -0.765 0.699 -0.017 -0.463 0.424
50mcg or more)
Oral misoprostol tablet (dose | Vaginal misoprostol (dose 0.664 243.7 -0.635 -1.164 -0.119 -0.483 -0.932 -0.034
50mcg or more) less than 50 mcg)
Oral misoprostol tablet (dose | Vaginal misoprostol (dose 50 | 0.383 245.7 -0.811 -1.400 -0.230 -0.489 -0.931 -0.053
50mcg or more) mcg or more)
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Titrated (low dose) oral Sustained release 0.881 246.3 -0.208 -1.440 1.021 -0.092 -1.050 0.862
misoprostol solution misoprostol insert
Titrated (low dose) oral IV oxytocin 0.834 246.4 0.901 -0.330 2.127 1.059 0.281 1.834
misoprostol solution
Titrated (low dose) oral Vaginal PGE2 (gel) 0.394 245.4 -0.079 -0.897 0.743 0.350 -0.223 0.919
misoprostol solution
Titrated (low dose) oral Vaginal PGE2 (pessary —slow | 0.599 246.5 0.655 -0.616 1.923 0.289 -0.276 0.848
misoprostol solution release)
Titrated (low dose) oral Vaginal PGE2 pessary 0.688 246.5 -0.431 -1.594 0.735 -0.159 -0.856 0.543
misoprostol solution (normal release)
Titrated (low dose) oral Oral misoprostol tablet (dose | 0.541 246.5 -0.083 -0.990 0.819 0.327 -0.633 1.297
misoprostol solution less than 50 mcg)
Sustained release Vaginal PGE2 (pessary —slow | 0.879 246.5 0.456 -0.334 1.246 0.575 -0.778 1.924
misoprostol insert release)
IV oxytocin Vaginal PGE2 (gel) 0.806 246.6 -0.661 -1.921 0.606 -0.841 -1.577 -0.112
IV oxytocin Vaginal PGE2 pessary 0.08 246 -2.900 -5.300 -0.910 -0.975 -1.774 -0.164
(normal release)
IV oxytocin Vaginal misoprostol (dose 0.754 246.5 -0.889 -2.155 0.368 -1.118 -1.824 -0.422
less than 50 mcg)
IV oxytocin Vaginal misoprostol (dose 50 | 0.865 246.6 -1.256 -2.617 0.087 -1.126 -1.820 -0.432
mcg or more)
Nitric oxide Vaginal misoprostol (dose 50 | 0.483 247 -1.074 -1.830 -0.320 -0.635 -1.623 0.324
mcg or more)
Mechanical methods — Foley | Mechanical methods — 0.423 245.6 0.023 -0.725 0.750 -0.481 -1.479 0.510
catheter Double balloon or Cook’s
catheter
Mechanical methods — Foley | Vaginal PGE2 (gel) 0.898 245.5 -0.330 -1.287 0.602 -0.261 -0.806 0.288
catheter
Mechanical methods — Foley | Vaginal PGE2 (pessary — slow | 0.403 246.3 0.282 -0.887 1.443 -0.260 -0.825 0.297
catheter release)
Mechanical methods — Foley | Vaginal PGE2 pessary 0.33 246.8 -1.337 -2.697 0.018 -0.591 -1.263 0.073
catheter (normal release)
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Mechanical methods — Foley | Vaginal misoprostol (dose 0.48 245.4 -0.771 -1.455 -0.102 -0.460 -1.015 0.094

catheter less than 50 mcg)

Mechanical methods — Foley | Vaginal misoprostol (dose 50 | 0.532 246.4 -0.288 -1.522 0.952 -0.709 -1.193 -0.234

catheter mcg or more)

Mechanical methods — Foley | Oral misoprostol tablet (dose | 0.999 246.2 -0.401 -1.537 0.737 -0.398 -1.285 0.476

catheter less than 50 mcg)

Mechanical methods — Vaginal PGE2 (gel) 0.74 245.4 -0.249 -1.468 0.962 -0.015 -0.759 0.738

Double balloon or Cook’s

catheter

Mechanical methods — Vaginal PGE2 (pessary —slow | 0.131 246.8 0.806 -0.403 2.014 -0.282 -1.035 0.469

Double balloon or Cook’s release)

catheter

Mechanical methods — Intracervical PGE2 0.516 245.8 -0.289 -1.727 1.146 0.238 -0.473 0.951

Double balloon or Cook’s

catheter

Mechanical methods — Vaginal PGE2 pessary 0.535 245.8 -0.947 -2.403 0.504 -0.423 -1.263 0.426

Double balloon or Cook’s (normal release)

catheter

Buccal/sublingual Vaginal misoprostol (dose 0.187 247.5 -0.282 -0.902 0.348 0.290 -0.294 0.869

misoprostol less than 50 mcg)

Buccal/sublingual Vaginal misoprostol (dose 50 | 0.198 246.8 0.318 -0.416 1.056 -0.279 -0.821 0.268

misoprostol mcg or more)

Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.993 246.8 -0.540 -1.993 0.903 -0.533 -1.189 0.109

Vaginal PGE2 (tablet) Intracervical PGE2 0.371 246.9 -0.618 -1.515 0.276 -0.107 -0.815 0.586

Vaginal PGE2 (tablet) Vaginal misoprostol (dose 50 | 0.391 246.9 -0.696 -1.399 -0.011 -1.160 -1.971 -0.352
mcg or more)

Vaginal PGE2 (gel) Intracervical PGE2 0.718 246.8 0.076 -0.855 1.011 0.263 -0.164 0.688

Vaginal PGE2 (gel) Vaginal misoprostol (dose 0.188 245.6 0.218 -0.605 1.030 -0.388 -0.791 0.011
less than 50 mcg)

Vaginal PGE2 (gel) Vaginal misoprostol (dose 50 | 0.516 245.1 -0.500 -1.043 0.038 -0.271 -0.729 0.187
mcg or more)

Vaginal PGE2 (gel) Oral misoprostol tablet (dose | 0.485 246.6 0.252 -0.971 1.472 -0.263 -1.082 0.550
less than 50 mcg)
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Vaginal PGE2 (pessary —slow | Intracervical PGE2 0.054 247.1 0.698 -0.045 1.444 -0.184 -0.687 0.320
release)
Vaginal PGE2 (pessary —slow | Vaginal misoprostol (dose 0.533 245.7 -0.215 -0.961 0.521 -0.497 -0.994 0.003
release) less than 50 mcg)
Vaginal PGE2 (pessary —slow | Vaginal misoprostol (dose 50 | 0.61 245.7 -0.664 -1.438 0.109 -0.426 -0.931 0.085
release) mcg or more)
Intracervical PGE2 Vaginal misoprostol (dose 0.263 244.4 -0.707 -1.160 -0.259 -0.367 -0.765 0.034
less than 50 mcg)
Intracervical PGE2 Vaginal misoprostol (dose 50 | 0.842 245.5 -0.637 -1.198 -0.083 -0.570 -0.951 -0.185
mcg or more)
Vaginal misoprostol (dose Vaginal misoprostol (dose 50 | 0.495 245.2 0.012 -0.397 0.417 -0.177 -0.538 0.194
less than 50 mcg) mcg or more)
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Forest plots displaying direct, indirect and network estimates generated by node-splitting
models of the outcome vaginal delivery in 24h, full dataset. Treatment codes: 1 — Placebo, 2
- Vaginal PGE2 (tablet), 3 - Vaginal PGE2 (gel), 4 - Vaginal PGE2 (pessary — slow release),
5 - Intracervical PGE2, 6 - Vaginal PGE2 pessary (normal release), 7 - Vaginal misoprostol
(Dose less than 50 mcg), 8 - Vaginal misoprostol (Dose 50 mcg or more), 9 - Oral
misoprostol tablet (Dose less than 50 mcg), 10 - Oral misoprostol tablet (dose 50mcg or
more), 11 - Titrated (low dose) oral misoprostol solution, 12 - Sustained release misoprostol
insert, 13 - IV oxytocin, 14 - IV oxytocin plus amniotomy, 15 - Nitric oxide, 16 — Mifepristone,
17 - Mechanical methods — Foley catheter, 18 - Mechanical methods — Double balloon or
Cook’s catheter, 19 - Extra-amniotic PGE2 or PGF2, 20 - Buccal/sublingual misoprostol.
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Forest plots displaying direct, indirect and network estimates generated by node-splitting
models of the outcome vaginal delivery in 24h, unfavourable cervix dataset. 1 — Placebo, 2 -
Vaginal PGE2 (tablet), 3 - Vaginal PGE2 (gel), 4 - Vaginal PGE2 (pessary — slow release), 5
- Intracervical PGE2, 6 - Vaginal PGE2 pessary (normal release), 7 - Vaginal misoprostol
(Dose less than 50 mcg), 8 - Vaginal misoprostol (Dose 50 mcg or more), 9 - Oral
misoprostol tablet (Dose less than 50 mcg), 10 - Oral misoprostol tablet (dose 50mcg or
more), 11 - Titrated (low dose) oral misoprostol solution, 12 - Sustained release misoprostol
insert, 13 - IV oxytocin, 14 - Nitric oxide, 15 — Mifepristone, 16 - Mechanical methods — Foley
catheter, 17 - Mechanical methods — Double balloon or Cook’s catheter, 18 -
Buccal/sublingual misoprostol.
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Hyperstimulation with fetal heart rate changes

Analysis of the full dataset included 172 trials of 21 treatments (358 arms) whilst analysis of
the unfavourable cervix dataset included 143 trials of 21 treatments (298 arms). These
datasets contained a substantial number of trials containing zero- and single-event arms.
Where there are several zero-event arms, or where a treatment contrast is based entirely on
zero event arms there will be less information available to the model. Whilst no treatment
difference was based entirely on zero-event trials, where a zero-event arm could be
contributing to inconsistency, this has been flagged.

Inconsistency checks were performed using the random effects model, as this had lower DIC
than the fixed effects model and there was evidence of heterogeneity. Convergence was
satisfactory for the random effects model assuming inconsistency after 12,000 iterations, and
the consistency and inconsistency models were compared using results based on samples
from a further 20,000 iterations on two chains. The precision on the vague priors was
updated from 0.0001 to 0.01, equivalent to a variance of 102, to constrain the range of
parameter values without applying a continuity correction. WinBUGS code for the
inconsistency model is provided below.

There was estimated to be high between-study SD, with estimates of 0.64 (95% credible
interval [Crl] 0.45-0.86) in the full dataset and 0.68 (95% Crl 0.47-0.93) in the subgroup
dataset. Posterior mean residual deviance and penalized deviance (DIC) were both
substantially lower in the random-effect network meta-analysis models, supporting use of the
random-effect model structure.

Network meta-analysis (NMA) models of the outcome hyperstimulation, comparison of fixed-
(FE) and random-effect (RE) models.

Dataset Model Between-study SD (mean) Mean Data DIC
Mean | 2.5% 97.5% residual | points
Crl Crl deviance | (arms)
Full Consistency NMA 495.1 358 1542.7
(FE) - - -
Consistency NMA 0.64 0.45 0.86 379.1 358 | 1471.7
(RE)
Inconsistency NMA 0.59 0.38 0.85 362.5 358 | 1469.2
(RE)
Subgroup | Consistency NMA 409.9 298 | 1274.8
(unfav. (FE) - - -
cervix) Consistency NMA 0.68 0.47 0.93 306.5 298 | 1208.2
(RE)
Inconsistency NMA 0.69 0.43 1.00 294.6 298 | 1212.0
(RE)

Consistency and inconsistency random-effects NMA models were fitted to the full and

subgroup datasets. In both the full and subgroup datasets there was no strong evidence of
inconsistency when comparing based on DIC. However, in the full dataset there was a
reduction in mean between-study SD and residual deviance in the inconsistency model,
suggesting that the consistency model is attributing variation that is the result of
inconsistency between direct and indirect evidence to between-study variation.

To explore this further we plotted the contribution of each study arm to the total residual
deviance for the inconsistency model vs the consistency model in a dev-dev plot for the full
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dataset and the unfavourable cervix subgroup. A simple rule was used to identify study arms
with relatively high deviance in the consistency model: points with relatively high deviance
were those with mean deviance in the consistency NMA model greater than 2, and where the
residual deviance in the consistency NMA was at least 1.5 times that estimated under the
inconsistency model.

Three studies were flagged in both the full and subgroup datasets as having higher deviance
in the consistency model than in the inconsistency model:

e Cromi 2011 was a two-armed trial comparing vaginal PGE2 (pessary — slow release) and
Foley catheter with zero events in the Foley catheter arm.

¢ Rowlands 2001 (highlighted 2019) was a two-armed trial comparing vaginal PGE2
pessary (normal release) and vaginal misoprostol (dose 50 mcg or more) with zero events
in the PGE2 pessary arm.

e Cheng 2008 (highlighted 2019) was a two-armed trial comparing vaginal misoprostol
(dose less than 50 mcg) and sustained release misoprostol insert, with zero events in the
vaginal misoprostol arm.

Two studies were flagged in the full dataset only:

e Escudero 1997 was a two-armed trial comparing vaginal misoprostol (dose 50 mcg or
more) and IV oxytocin, whilst Wing 2004 was a two-armed trial comparing oral misoprostol
tablet (dose 50mcg or more) and IV oxytocin. Both recorded zero events in the oxytocin
arm.
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Dev-dev plots of each study arm’s deviance in the RE consistency and inconsistency NMA
models of hyperstimulation, full dataset. Labelled orange points indicate studies with
relatively high deviance in the consistency model. Red line indicates line of equivalence.

g' Cheng 2008 —
=
& .
[
1]
E )
£ s
[
= . . : .5
‘...
* .'lf‘:"‘. '.
e
* e *
e
-
.'? * * Cromi 2011
-

Rowlands 2001

2 3 4
Conzsistency NMA

Dev-dev plots of each study arm’s deviance in the RE consistency and inconsistency NMA
models of hyperstimulation, unfavourable cervix subgroup. Labelled orange points indicate
studies with relatively high deviance in the consistency model. Red line indicates line of
equivalence.

Random-effect node-splitting NMA models were fitted to assess inconsistency between
direct and indirect evidence for each treatment comparison. Where the indirect estimate
consistently differs from the direct estimate, the p value will approach zero, with a threshold
set at 0.05 to highlight comparisons that are likely to be inconsistent.

In the full dataset, there were 11 comparisons out of a possible 65 with potential
inconsistency between the direct and indirect estimates. Given multiple testing, we would
expect at least 3 comparisons to show inconsistency. In the unfavourable cervix dataset,
there were 10 comparisons out of a possible 65 with potential inconsistency between the
direct and indirect estimates. Given multiple testing, we would expect at least 3 comparisons
to show inconsistency. The flagged comparisons indicate that there may be inconsistency in
the following treatment effect estimates:
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e Foley catheter against no treatment, vaginal PGE2 (slow-release pessary) and IV oxytocin
¢ Oral misoprostol tablet (dose 50mcg or more) against IV oxytocin and vaginal PGE2 (tablet)
e Placebo against vaginal PGE2 in three forms (tablet, gel or slow-release pessary)

e Treatment loop involving vaginal PGE2 (gel), vaginal PGE2 pessary (normal release) and

vaginal misoprostol (dose 50 mcg or more)

Taken together these suggest that is likely to be inconsistency in the central part of the
network, in comparisons between placebo, vaginal PGE2 (tablet), vaginal PGE2 (gel),
vaginal PGE2 (pessary — slow release), vaginal misoprostol (dose 50 mcg or more), oral
misoprostol tablet (dose 50mcg or more), IV oxytocin and Foley catheter (treatment
codes: 1, 3,4, 5,9, 11, 14 and 18). However, this inconsistency in this loop may in part be
explained by the presence of studies with zero responders, leading to poorly defined
estimates when evidence is compartmentalised as direct and indirect.
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Direct and indirect estomates of treatment difference (LOR), hyperstimulation outcome, full dataset. Where direct and indirect esimates are
inconsistent (p<0.05), treatment comparisons are highlighted in yellow.

Intervention 1 Intervention 2 | Residual Direct Indirect
-value .
P deviance Median 2.5% Crl 97.5% Crl Median 2.5% Crl 97.5% Crl
Consistency model - 380.9 - - - - - -
MOTRESIE il rEmeE meinee 5ty 0013 | 3802 | -27.140| -125.917 2145 | -0308| -1.869 1.201
catheter
Ol ke gsel lsllst (sl | 0 @i 0.001 378 | -29.410 | -81.795 3248 | -0081| -0.863 0.701
50mcg or more)
il inlpeptieste) et (dose | Warlliel PEE fieloler) 0009| 3795| -32.173| -80.899 2629| -0167| -0.986 0.632
50mcg or more)
Riearieal Mikedeites] msiieh — ol 0.016 | 380.5| -35.099 | -105.208 2.118| -0.655| -1.568 0.213
catheter
Nileele aitee msireeh—ieley | Werliel e (Fesery—deny | @ ooy 379.4 | 20.850 3.786 46.974 |  1.061 0.315 1.853
catheter release)
Placebo Vaginal PGE2 (tablet) 0012 | 377.7| -32.933| -93.027 20930 | 1.347 0.205 2.567
Placebo Vaginal PGE2 (gel) 0.039| 380.6| 18.805 1.623 58.845 | 1.262 0.293 2322
Flrigelie Vil PEIZ2 (pesmiy — slons 0 378 | 24.800 5.616 58.481 |  1.111 0.045 2.243
release)
Vaginal PGE2 (tablet) Intracervical PGE2 0.042 378.1 18.275 0.001 64.191 -0.287 -1.104 0.549
Hieizlinell G2 (el Uil =2 [peselry 0.015 3783 | 27.467 1.406 88.776 | -0.083 | -1.310 1.083
(normal release)
Uiztpllell PEIE2 [y Vaginel] imibsea fesitel (e @oe 50 o| 3787| 35730 3.790 79.841 | -0588| -1.963 0.701
(normal release) mcg or more)
No treatment IV oxytocin 0.809 381 0.049 -2.372 2.162 0.370 -1.210 1.963
No treatment Intracervical PGE2 0486 | 380.6| 0278 “1.121 1673| -0514| -2.336 1.262
No treatment Vaginal misoprostol (dose 50 | - jgc | 3815 | o542 |  -1.536 2535| 1389| -0.069 2.887
mcg or more)
Oral misoprostol tablet {dose | Titrated {low dase) oral 0352 | 3807| 1401 -1.088 4940 | -0.023| -1.584 1,510
less than 50 mcg) misoprostol solution
Oral misoprostol tablet (dose | Mechanical methods — foley 0.666 3817 -0.910 4535 1.998 -0.197 1.660 1277
less than 50 mcg) catheter
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Oral misoprostol tablet (dose

Vaginal PGE2 (gel)

0.614 380.5 0.511 -1.080 2.124 1.149 -0.771 3.151

less than 50 mcg)
Oral misoprostol tablet (dose | Mechanical methods — foley 0.14 381 0173 1582 1250 1336 5,072 0.651
50mcg or more) catheter
Oral misoprostol tablet (dose | Buccal/sublingual 0899 | 3812| 0592| -1.646 3.079| 0753 | -0.009 1.545
50mcg or more) misoprostol
Oral misoprostol tablet (dose | Vaginal PGE2 (gel) 0.869 | 379.4| 008 | -1.208 1379 | -0031| -0.641 0.598
50mcg or more)
Oral misoprostol tablet (dose | Intracervical PGE2 0.48 3797 -0.789 1914 0.254 -0.351 -0.960 0.249
50mcg or more)
Oral misoprostol tablet (dose | Vaginal misoprostol (dose 0.064 3752 0.527 0.135 1273 -0.331 -0.980 0.286
50mcg or more) less than 50 mcg)
Oral misoprostol tablet (dose | Vaginal misoprostol (dose 50 0.467 3816 0.463 -0.180 1127 0.787 0.199 1381
50mcg or more) mcg or more)
Titrated (low dose) oral Sustained release 0557 | 3804 | 1.806| -0.010 3.821| 1.138| -0.145 2.464
misoprostol solution misoprostol insert
Titrated (low dose) oral Mechanical methods —foley 0502 | 3784 -0118| -1.813 1524 | -0754| -1.670 0.107
misoprostol solution catheter
Titrated (low dose) oral Vaginal PGE2 (gel) 009| 3793| -0228| -1.145 0707 | 0928 | -0.028 1.898
misoprostol solution
Titrated (low dose) oral Vaginal PGE2 (pessary =slow | 4 100 | 3808 | 0386 | -2.209 1397 | 0924|  0.091 1.773
misoprostol solution release)
Titrated (low dose) oral Vaginal PGE2 pessary 0147 | 3827| 1481| -0.128 3.186| -0.167| -1.703 1.356
misoprostol solution (normal release)
Titrated (low dose) oral Vaginal misoprostol (dose 041| 3802| 0901| -0.105 1.961| 0350| -0.503 1.212
misoprostol solution less than 50 mcg)
Sustained release Vaginal PGE2 (pessary —slow | - oo 381 | -0539| -1.544 0.468 | -1.199 | -3.367 0.808
misoprostol insert release)
IV oxytocin Vaginal PGE2 (pessary —slow | = 55, 381 | 0159 -1.539 1.882| 0730| -0.182 1.638

release)
IV oxytocin Intracervical PGE2 0.353 379.9 -0.827 -2.717 0.917 0.078 -0.738 0.907
IV oxytocin Vaginal misoprostol (dose 0.147 | 381.2| -0544| -2.089 0944 | 0702| -0.109 1.531

less than 50 mcg)

333

Inducing labour: evidence reviews for methods for induction of labour FINAL (November 2021)




FINAL

Pharmacological and mechanical methods in induction of labour

IV oxytocin Vaginal misoprostol (dose 50 |, 7 381 | 1304 0.275 2377 0713| -0216 1673
mcg or more)

Nitric oxide Vaginal PGE2 (tablet) 0.728 381 23.690 1.403 64.774 31.390 4.313 66.293

Nitric oxide Intracervical PGE2 0.607 381 28.854 0.912 107.650 16.399 2.892 34.380

Nitric oxide Vaginal misoprostol (dose 50 | g0 | 3803 | 15485 3.595 33.050 | 28.752 2.865 95.974
mcg or more)

Mechanical methods — foley | Mechanical methods —

catheter Double balloon or Cook’s 0.988 378.6 | -35.353 | -123.423 28.361 | -32.588 -84.580 -3.073
catheter

Mechanical methods —foley | Vaginal PGE2 (gel) 0497 | 379.5| 0.801 -0.192 1875 |  1.245 0.474 2.073

catheter

Mechanical methods —foley | Intracervical PGE2 0737 | 380.9| 0.405 11131 1992 | 0.697 0.001 1.430

catheter

Mechanical methods ~foley | Vaginal PGE2 pessary 0441 | 3795| 0.029 -3.793 3716 | 1.453 0.215 2.735

catheter (normal release)

Mechanical methods — foley | Vaginal misoprostol (dose 0.359 3815 1596 0.557 2779 0.999 0.324 1728

catheter less than 50 mcg)

Mechanical methods — foley | Vaginal misoprostol (dose 50 0.865 3813 1.891 0.179 4.174 1.720 1.093 5 408

catheter mcg or more)

Mechanical methods - Vaginal PGE2 (gel) 0913 | 3811 21.117 0324| 82.638| 19.003 2140 |  49.677

laminaria including dilapan

Mechanical methods - Intracervical PGE2 0.804 | 380.9 | 22.818 2011| 65922| 27.403| 0377|  89.158

laminaria including dilapan

Placebo Intracervical PGE2 0.36 378.8 0.638 -0.511 1.854 1.504 0.127 3.190

Placebo Vaginal misoprostol (dose 0223 | 379.8| 0.398 -1.520 2411 1.784 0.734 2.928
less than 50 mcg)

Placebo Vaginal misoprostol (dose 50 | 4 joc | 3905 | 14454 1.039 51.656 | 1.947 1.025 2.954
mcg or more)

Mechanical methods — Vaginal PGE2 (gel)

Double balloon or Cook’s 0.993 379.5 23.343 2.910 60.045 21.692 2.745 72.830

catheter
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Mechanical methods —

Vaginal PGE2 (pessary — slow

Double balloon or Cook’s release) 0.882 381 30.461 2.999 96.169 28.085 2.940 135.058

catheter

Buccal/sublingual vaginal misoprostol {dose 0523 | 3806 | -0312| -1614 0.969 | -0.804| -1673 0.021

misoprostol less than 50 mcg)

Buccal/sublingual Vaginal misoprostol (dose 50 | (o0 | 3507 | 0246 |  -1.044 0521| 0255| -0.926 1.405

misoprostol mcg or more)

Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.945 380.8 0.233 -1.225 1.720 0.289 -0.603 1.224

Vaginal PGE2 (tablet) Vaginal PGE2 (pessary —slow | 4 g10| 3911 | 0326 11,733 2455 | 0587 | -0.329 1.540
release)

Vaginal PGE?2 (tablet) Vaginal misoprostol (dose 50 | 4 300 | 3595 | 677 -0.210 1.602 | 1330 0.210 2.536
mcg or more)

Vaginal PGE2 (gel) Intracervical PGE2 0.88 381.4 -0.552 -2.343 1.083 -0.422 -1.025 0.165

Vaginal PGE2 (gel) Vaginal misoprostol (dose 064| 3788| 0251 -0.573 1.037| 0012| -0.604 0.630
less than 50 mcg)

Vaginal PGE2 (gel) Vaginal misoprostol (dose 50 | 4 poc | 3805 | (103 -0.688 0.894 |  0.961 0.373 1.552
mcg or more)

Vaginal PGE2 {pessary —slow | Intracervical PGE2 0433 | 3802| -0209| -1662 1185 | -0.841| -1571|  -0.142

release)

Vaginal PGE2 (pessary —slow | Vaginal misoprostol (dose 0133 | 3795| -1.214 2.816 0223| 0003| -0.662 0.669

release) less than 50 mcg)

Vaginal PGE2 (pessary —slow | Vaginal misoprostol (dose 50 0.085 3772 0.977 0.091 1.909 .0.024 -0.787 0.716

release) mcg or more)

Intracervical PGE2 Vaginal misoprostol (dose 0543 | 380.1| 0.336 -0.430 1126 | 0.637 0.063 1.223
less than 50 mcg)

Intracervical PGE2 Vaginal misoprostol (dose 50 | g53 | 3755 | 1053 0.361 1779 |  1.119 0.536 1.717
mcg or more)

Vaginal PGE2 pessary Vaginal misoprostol (dose 0274 | 3807| -1.607 5.434 1339| 0162| -1.034 1.371

(normal release) less than 50 mcg)

Vaginal misoprostol (dose Vaginal misoprostol (dose 50 0.409 379 5 0.871 0.049 1754 0.471 -0.005 0.945

less than 50 mcg) mcg or more)
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Direct and indirect estimates of treatment difference (LOR), hyperstimulation outcome, unfavourable cervix subgroup dataset. Where direct and
indirect estimates are inconsistent (p<0.05), treatment comparisons are highlighted in yellow.

Inducing labour: evidence reviews for methods for induction of labour FINAL (November 2021)

. . Residual Direct Indirect
Intervention 1 Intervention 2 p-value . - -
deviance | Median 2.5% Crl 97.5% Crl Median 2.5% Crl 97.5% Crl

Consistency model - - 308.6 - - - - - -
No treatment L EITCE S Del 0014 | 3073 | -32.224| -95.345 2.227| -0335 -1.950 1.260

catheter
IV oxytocin L EITCE S S el 0028 | 3083 | -34.276| -110.816 2583 | -1.346 2,532 -0.179

catheter
MesiEnEl neiieek=ielny | Vel PERRprs=ao | oo | gmme | apem 3.104 77.879 |  1.290 0.445 2.171
catheter release)
Placebo Vaginal PGE2 (tablet) 0.003 305 | -59.161 | -147.908 -4.293 1.245 -0.095 2.634
Placebo Vaginal PGE2 (gel) 0.030 307.5 | 23.561 2.004 67.254 1.200 0.107 2.368
HElELT Y;i':sa;)PGEz (pessary =slow | 503 | 3048 | 19.116 3.373 43646 | 1.104 -0.101 2.389
Vaginal PGE2 (tablet) Intracervical PGE2 0.044 304.9 21.010 -0.066 79.031 -0.283 -1.288 0.697
veEiel PEE2 (G CELIEN A2 [T 0025 | 3062 | 20.264 0.819 83.105 | -0.127 -1.418 1.119

(normal release)
vEREl [PEIE (Fressey = Vaginal misoprostol (Dose 50 | 5 10 | 3535 | 1290 0.182 2544 | 0434 -1.321 0.400
slow release) mcg or more)
Weginel PCEZ pessary Vegnel miseprestel (Dese 50 |0 o0g 305.9 | 39.239 8.772 96.559 | -0.713 2.114 0.594
(normal release) mcg or more)
No treatment IV oxytocin 0.504 308.5 0.056 -2.409 2.248 1.009 -0.764 2.831
No treatment Intracervical PGE2 0.365 308.1 0.271 -1.165 1.719 | -0.790 -2.651 1.035
No treatment Vaginal misoprostol (Dose 50 | /5> | 3584 | 0546 -1.627 2583 |  1.422 -0.082 2.972

mcg or more)
Oral misoprostol tablet ) Titrated {low dose) oral 0355 | 3089 | 1433| -1.083 4894| 0000| -1.648 1.640
(Dose less than 50 mcg) misoprostol solution
Oral misoprostol tablet Mechanical methods — foley 0.744 308.9 -0.892 4.493 5 041 -0.349 -1.901 1216
(Dose less than 50 mcg) catheter
Oral misoprostol tablet Vaginal PGE2 (gel) 0582 | 3083 | 0.518 -1.162 2197 | 1.236 -0.715 3.384
(Dose less than 50 mcg)
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Oral misoprostol tablet

Mechanical methods — foley

0134 | 3082| -0.174 -1.664 1317 | -1.450 -2.302 -0.627

(dose 50mcg or more) catheter

Oral misoprostol tablet Buccal/sublingual 0829 | 3086 0.627 -1.626 3082 | 0.899 0.002 1.837

(dose 50mcg or more) misoprostol

Oral misoprostol tablet Vaginal PGE2 (gel) 0919 | 309.2| -0.100 -3.966 3962 | 0.089 -0.607 0.818

(dose 50mcg or more)

Oral misoprostol tablet Intracervical PGE2 0.45 307.1| -0.813 -1.982 0268 | -0.316 -1.052 0.411

(dose 50mcg or more)

Oral misoprostol tablet Vaginal misoprostol (Dose 0136 | 3042| 0814 -0.079 1.824| -0.072 -0.838 0.663

(dose 50mcg or more) less than 50 mcg)

Oral misoprostol tablet Vaginal misoprostol (Dose 50 0.13 307.1 0.193 0.610 1.001 1022 0.309 1776

(dose 50mcg or more) mcg or more)

Titrated (low dose) oral Sustained release 0621 | 3085| 1.828 -0.057 3940 | 1.239 -0.139 2.660

misoprostol solution misoprostol insert

Titrated (low dose) oral Vaginal PGE2 (gel) 0.219 308 | -0.184 -1.386 1.056 | 0.819 -0.239 1.875

misoprostol solution

Titrated (low dose) oral Vaginal PGE2 (pessary —slow | 15 | 3087 | 0300 -2.265 1.448 |  1.089 0.135 2.062

misoprostol solution release)

Titrated (low dose) oral Vaginal PGE2 pessary 0143 | 309.6| 1.481 -0.209 3181 | -0.230 -1.828 1.351

misoprostol solution (normal release)

Titrated (low dose) oral Vaginal misoprostol (Dose 0569 | 307.4| 0.89 -0.149 1.998 |  0.462 -0.633 1.539

misoprostol solution less than 50 mcg)

Sustained release Vaginal PGE2 (pessary —slow | o5 | 3086 | _0.540 -1.592 0515 | -1.121 -3.353 0.991

misoprostol insert release)

IV oxytocin Vaginal PGE2 (pessary —slow | g50 309| 0178 -1.589 1958 | 0.261 -0.931 1.480
release)

IV oxytocin Intracervical PGE2 0.823 307.4 -0.815 -2.724 0.884 -0.583 -1.697 0.541

IV oxytocin Vaginal misoprostol (Dose 0687 | 308.7| -0.350 -2.528 1798 | 0.138 -0.925 1.208
less than 50 mcg)

IV oxytocin Vaginal misoprostol (Dose 50 | _g, | 3083 | (g8 -1.004 2255 |  0.333 -0.857 1516
mcg or more)

Nitric oxide Vaginal PGE2 (tablet) 0.74 308.6 20.001 1.043 65.870 31.233 3.837 84.597

Nitric oxide Intracervical PGE2 0.73 307.5 23.388 0.633 67.203 14.487 2.568 43.990
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Nitric oxide Vaginal misoprostol (Dose 50 | 4 g5¢ | 3581 | 37,017 6.698 71.493 | 30.577 3.868 91.002
mcg or more)

Mechanical methods — foley | Mechanical methods —

catheter Double balloon or Cook’s 0.809 306.2 | -42.538 | -163.697 113.567 | -24.881 -58.409 -2.004
catheter

Mechanical methods —foley | Vaginal PGE2 (gel) 0799 | 307.8| 1.397 0.088 2866 | 1.189 0.362 2.104

catheter

Mechanical methods —foley - | Intracervical PGE2 0722 | 3086| 0439 -1.150 2100 | 0756 |  -0.002 1.566

catheter

Mechanical methods ~foley | Vaginal PGE2 pessary 0374 | 306.7| -0.078 -4.009 3.648 | 1.627 0.297 3.003

catheter (normal release)

Mechanical methods — foley | Vaginal misoprostol (Dose 0.636 308.4 1623 0.544 5 813 1339 0.559 2208

catheter less than 50 mcg)

Mechanical methods — foley | Vaginal misoprostol (Dose 50 0.905 308.7 1.930 0.173 4.084 1812 1.100 2 608

catheter mcg or more)

Mechanical methods - Vaginal PGE2 (gel) 0711| 3087 | 19.400 0.255 71.221| 31.381 3.156 |  74.576

laminaria including dilapan

Mechanical methods - Intracervical PGE2 0901 | 3083 | 25.266| 2502| 97198 | 18.956| -0.737 |  99.724

laminaria including dilapan

Placebo Intracervical PGE2 0.125 305.7 0.222 -1.053 1.541 1.875 0.200 3.923

Placebo Vaginal misoprostol (Dose 0414 | 3078| 0616| -1.760 3171 1738 0.627 2.986
less than 50 mcg)

Placebo Vaginal misoprostol (Dose 50 | - o5 | 3077 | 53382 1.274 83.999 | 1.806 0.801 2.904
mcg or more)

Mechanical methods — Vaginal PGE2 (gel)

Double balloon or Cook’s 0.358 307.7 40.041 7.494 114.580 18.509 2.284 65.895

catheter

Mechanical methods — Vaginal PGE2 (pessary — slow

Double balloon or Cook’s release) 0.939 308.8 29.071 3.123 90.211 36.374 3.613 98.297

catheter

Buccal/sublingual Vaginal misoprostol (Dose 0.617 308| -0307| -1.668 1.003| -0722| -1.715 0.240

misoprostol less than 50 mcg)

338

Inducing labour: evidence reviews for methods for induction of labour FINAL (November 2021)




FINAL

Pharmacological and mechanical methods in induction of labour

Buccal/sublingual

Vaginal misoprostol (Dose 50

: 0535| 307.8| -0.364 -1.305 0527 | 0.116 -1.132 1.323

misoprostol mcg or more)

Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.715 308.6 0.227 -1.270 1.748 0.579 -0.566 1.791

Vaginal PGE2 (tablet) Vaginal misoprostol (Dose 50 | 5 | 3583 | (911 -0.112 1977 |  1.229 -0.238 2.776
mcg or more)

Vaginal PGE2 (gel) Intracervical PGE2 0.972 308.9 -0.527 -2.428 1.114 -0.566 -1.285 0.117

Vaginal PGE2 (gel) Vaginal misoprostol (Dose 0.385 3075 | 0.552 -0.524 1.635| -0.007 -0.728 0.699
less than 50 mcg)

Vaginal PGE2 (gel) Vaginal misoprostol (Dose 50 | 307.7 | -0.018 -0.939 0.881| 0.920 0.217 1.629
mcg or more)

Vaginal PGE2 (pessary —slow | Intracervical PGE2 0519 | 307.6| -0.515 -2.082 0.987 | -1.085 -1.928 -0.291

release)

vaginal PGE2 (pessary —slow | Vaginal misoprostol (Dose 0136 | 3064 | -1.249 -2.861 0240 | 0.038 -0.754 0.832

release) less than 50 mcg)

Intracervical PGE2 Vaginal misoprostol (Dose 0316 | 307.9| 0.380 -0.492 1.277| 0.936 0.295 1.598
less than 50 mcg)

Intracervical PGE2 Vaginal misoprostol (Dose 50 | gh0 | 3037 1.193 0.441 1.981| 1.065 0.413 1.766
mcg or more)

Vaginal PGE2 pessary Vaginal misoprostol (Dose 0.245 3083 | -1.564 -5.207 1364 | 0.306 -0.937 1.568

(normal release) less than 50 mcg)

Vaginal misoprostol (Dose Vaginal misoprostol (Dose 50 0.543 306.8 0.619 -0.296 1572 0.291 0.273 0.857

less than 50 mcg) mcg or more)
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Forest plots for the outcome hyperstimulation, full dataset, showing direct, indirect and
network estimates of treatment difference (contrast), odds ratio scale. Treatment codes: 1
- No treatment, 2 — Placebo, 3 - Vaginal PGE2 (tablet), 4 - Vaginal PGE2 (gel), 5 - Vaginal
PGE2 (pessary — slow release), 6 - Intracervical PGE2, 7 - Vaginal PGE2 pessary (normal
release), 8 - Vaginal misoprostol (Dose less than 50 mcg), 9 - Vaginal misoprostol (Dose
50 mcg or more), 10 - Oral misoprostol tablet (Dose less than 50 mcg), 11 - Oral
misoprostol tablet (dose 50mcg or more), 12 - Titrated (low dose) oral misoprostol
solution, 13 - Sustained release misoprostol insert, 14 - IV oxytocin, 15 - IV oxytocin plus
amniotomy, 16 - Nitric oxide, 17 — Mifepristone, 18 - Mechanical methods — foley catheter,
19 - Mechanical methods — laminaria including dilapan, 20 - Mechanical methods —
Double balloon or Cook’s catheter, 21 - Buccal/sublingual misoprostol.
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Forest plots for the outcome hyperstimulation, unfavourable cervix subgroup, showing direct,
indirect and network estimates of treatment difference (contrast), odds ratio scale. Treatment
codes: 1 - No treatment, 2 — Placebo, 3 - Vaginal PGE2 (tablet), 4 - Vaginal PGE2 (gel), 5 -
Vaginal PGE2 (pessary — slow release), 6 - Intracervical PGE2, 7 - Vaginal PGE2 pessary
(normal release), 8 - Vaginal misoprostol (Dose less than 50 mcg), 9 - Vaginal misoprostol
(Dose 50 mcg or more), 10 - Oral misoprostol tablet (Dose less than 50 mcg), 11 - Oral
misoprostol tablet (dose 50mcg or more), 12 - Titrated (low dose) oral misoprostol solution,
13 - Sustained release misoprostol insert, 14 - IV oxytocin, 15 - IV oxytocin plus amniotomy,
16 - Nitric oxide, 17 — Mifepristone, 18 - Mechanical methods — foley catheter, 19 -
Mechanical methods — laminaria including dilapan, 20 - Mechanical methods — Double
balloon or Cook’s catheter, 21 - Buccal/sublingual misoprostol.
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NICU admission

Analysis of the full dataset included 186 trials of 25 treatments (386 arms) whilst analysis
of the unfavourable cervix dataset included 146 trials of 23 treatments (303 arms). This
dataset contained a substantial number of trials containing at least one zero-event arm.
Where there are several zero-event arms, or where a treatment contrast is based entirely
on zero event arms there will be less information available to the model. Whilst no
treatment difference was based entirely on zero-event trials, where a zero-event arm
could be contributing to inconsistency, this has been flagged.

Given the relatively high number of zero-event arms, two adjustments were made to the
models fitted here. Fixed-effect models were run with increased precision on the
uninformative priors given to parameters estimating trial baselines (mu) and treatment
effects (d). Precision was increased from 0.001 (equivalent to variance of 1002) to 0.01
(equivalent to variance of 102). Whilst this restricts the range of the prior distribution, it
can still be considered a vague, uninformative prior that covers the full range of potential
parameter values. In random effect models, the standard, Un(0,5) uninformative prior on
between-study standard deviation (SD) (as specified in TSD2 (1)) was replaced with an
informative prior for between-study SD drawn from Turner et al. 2015 (2) for obstetric non-
pharmacological vs pharmacological interventions. Results were based on 80,000
iterations following a burn-in of 40,000 iterations, which was sufficient to achieve
convergence according to the Brooks Gelman-Rubin statistic (3).

Fixed-effect (FE) and random-effect (RE) models, which estimate a parameter for
between-study standard deviation (SD), were fitted to both datasets. There was estimated
to be low between-study SD, with estimates of 0.13 (95% credible interval [Crl] 0.04-0.25)
in the full dataset and 0.14 (95% Crl 0.05-0.28) in the subgroup dataset. Whilst posterior
mean residual deviance was slightly lower in the random-effects consistency NMA model
than in the fixed-effects model, the increase in DIC supported use of the FE model
structure in the inconsistency model.
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Network meta-analysis (NMA) models of the outcome admission to NICU, comparison of

fixed- (FE) and random-effect (RE) models. Residual deviance is the model’s posterior mean
residual deviance, to be compared to number of data points, lower values preferred. DIC is
the Deviance information criteria — lower values preferred.

Dataset Model Between-study SD (mean) Mean Data DIC
Mean | 2.5% 97.5% residual | points
Crl Crl deviance | (arms)
Full Consistency NMA
(FE) - - - 417.40 386 | 1874.98
Consistency NMA
(RE) 0.13 0.04 0.25 410.50 386 | 1879.71
Inconsistency NMA
(FE) - - - 403.40 386 | 1916.14
Subgroup | Consistency NMA
(unfav. (FE) - - - 331.10 303 | 1480.12
cervix) Consistency NMA
(RE) 0.14 0.05 0.28 325.90 303 | 1483.84
Inconsistency NMA
(FE) - - - 319.70 303 | 1510.12

Consistency and inconsistency fixed-effects NMA models were fitted to the full and subgroup

datasets. In both the full and subgroup datasets there was no evidence of inconsistency
when comparing based on DIC.

To explore this further we plotted the contribution of each study arm to the total residual
deviance for the inconsistency model vs the consistency model in a dev-dev plot (Fig. 1). A
simple rule was used to identify study arms with relatively high deviance in the consistency

model: points with relatively high deviance were those with mean deviance in the consistency

NMA model greater than 2, and where the residual deviance in the consistency NMA was at
least 1.5 times that estimated under the inconsistency model.

Eight studies were flagged in both the full and subgroup datasets as having higher deviance
in the consistency model than in the inconsistency model:

Agarwal 2014 was a two-armed trial comparing intracervical PGE2 and nitric oxide with
zero events in the nitric oxide arm.

Akay 2012 was a two-armed trial comparing vaginal PGE2 (pessary — slow release) and
IV oxytocin with zero events in the IV oxytocin arm.

Guha 2015 was a two-armed trial comparing vaginal misoprostol (dose 50 mcg or more)
and nitric oxide.

Osman 2006 was a two-armed trial comparing vaginal PGE2 gel and nitric oxide.

Cheng 2008 (highlighted 2019) was a two-armed trial comparing vaginal misoprostol
(dose less than 50 mcg) and titrated (low dose) oral misoprostol solution with zero events
in the oral misoprostol arm.

O'Brien 1995 (highlighted 2019) was a relatively small two-armed trial comparing vaginal
PGE2 against placebo.

Razaq 2011 (highlighted 2019) was a two-armed trial comparing vaginal misoprostol
(dose 50 mcg or more) and nitric oxide with zero events in the nitric oxide arm.

Rouzi 2014 (highlighted 2019) was a two-armed trial comparing vaginal PGE2 (pessary —
slow release) and titrated (low dose) oral misoprostol solution with zero events in the
vaginal PGE2 arm.
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Four studies were flagged in the full dataset only:

Bullarbo 2007 was a two-armed trial comparing nitric oxide against placebo.

Kidanto 2007 was a two-armed trial comparing vaginal misoprostol (dose less than 50
mcg) and IV oxytocin.

Sawai 1991 was a relatively small two-armed trial comparing vaginal PGE2 gel against
placebo, with zero events in the vaginal PGE2 gel arm.

Shetty 2001 was a two-armed trial comparing vaginal misoprostol (dose 50 mcg or more)
and oral misoprostol tablet (dose 50 mcg or more).

Inceniisbency A

a) 71 )

Inconssbency MNLA,
o

'] s = . .
Cignsasency Kl Consadency MWL,

Dev-dev plots of each study arm’s deviance in the FE consistency (x-axis) and inconsistency
NMA (y-axis) models of NICU admission. Deviance is shown for a) the full dataset and b) the
unfavourable cervix subgroup dataset indicating study arms that were relatively poorly
predicted by the consistency NMA in orange. Red line indicates line of equivalence.
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Dev-dev plot of the outcome NICU admission, full dataset, indicating distribution of
studies with relatively high deviance in the consistency model.
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Fixed-effect node-splitting NMA models were used to assess the direct and indirect evidence
for each treatment comparison. Where the indirect estimate consistently differs from the
direct estimate, the p value will approach zero, with a threshold set at 0.05 to highlight
comparisons that are likely to be inconsistent.

In the full dataset, there were 10 comparisons out of 84 with potential inconsistency between

the direct and indirect estimates. Given multiple testing, we would expect at least 4

comparisons to show inconsistency. The flagged comparisons indicate that there may be

inconsistency in the following treatment effect estimates:

¢ Vaginal misoprostol (dose 50 mcg or more) against oral misoprostol tablet (dose 50mcg or
more) and nitric oxide

¢ Titrated (low dose) oral misoprostol solution against vaginal PGE2 (pessary — slow
release) and vaginal misoprostol (dose less than 50 mcg)

e Amniotomy against IV oxytocin plus amniotomy and vaginal PGE2 gel

¢ Nitric oxide against placebo, intracervical PGE2 and vaginal misoprostol (dose 50 mcg or
more)

e Vaginal PGE2 (gel) against buccal/sublingual misoprostol, placebo and amniotomy
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Treatment differences based only on direct evidence were poorly estimated for comparisons
involving nitric oxide (treatment code 17 in full dataset) and amniotomy (treatment code 15 in
full dataset).

In the unfavourable cervix subgroup, 7 out of 65 treatment comparisons were potentially
inconsistent, with at least 3 anticipated under multiple testing. Treatment differences based
only on direct evidence were poorly estimated for nitric oxide (treatment code 15 in subgroup
dataset).

o Titrated (low dose) oral misoprostol solution against vaginal PGE2 (pessary — slow
release) and vaginal misoprostol (dose less than 50 mcg)

¢ Nitric oxide against placebo, vaginal PGE2 (tablet), intracervical PGE2 and vaginal
misoprostol (dose 50 mcg or more)

¢ Placebo against vaginal PGE2 (gel) and nitric oxide
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Direct and indirect estimates of treatment difference (LOR) for the outcome NICU admission, full dataset. Treatment comparisons where direct
and indirect evidence were judged to be inconsistent (p<0.05) are highlighted in yellow. Residual deviance is the model’s posterior mean
residual deviance, to be compared to number of data points (386), lower values preferred.

Inducing labour: evidence reviews for methods for induction of labour FINAL (November 2021)

_ . Residual Direct Indirect
Intervention 1 Intervention 2 p-value devi
eviance | Median | 2.50% | 97.50% | Median | 2.50% | 97.50%

Consistency 417.6
Oral misoprostol tablet Vaginal misoprostol (dose 0017 4131 -0.122 -0.385 0.137 0338 | 0055 0.621
(dose 50mcg or more) 50 mcg or more) ' ) ' ' ) ' ) )
Titrated (low dose) oral | Vaginal PGE2 (pessary — | _q 001 | 4079 | -32.537 | -103.332 | -3571| 0219 -0175| 0613
misoprostol solution slow release) ) ' ) ) ) ) ) '
Titrated (low dose) oral Vaginal misoprostol (dose 0.014 4115 0.711 0.104 1341 0185 | -0.557 0.188
misoprostol solution less than 50 mcg) ) ' ) ) ' ) ) '
al ete N @y U 0.01| 4144 | 16788 | 1.772| 54.384 | 0.120 | -1.254 | 1.467

amniotomy
Amniotomy Vaginal PGE2 (gel) 0.007 4144 | -0.171 -1.354 0.990 | 17.592 | 1.581 | 59.127
Nitric oxide Placebo 0.037 414.4 0.137 -0.272 0.546 1.015| 0.303 1.746
Nitric oxide Intracervical PGE2 0.005 413.9 | 20.033 2.585 | 55.331 0.515| 0.076 0.959
MG el Vaginal misoprostol (dose | g5q | 4079 1063| 1.133| 2983| 0.346| -0.150 | 0.840

50 mcg or more) ' ) ' ' ) ' ) )
Placebo Vaginal PGE2 (gel) 0.041 414.7 | -1.008 -2.634 0.362 0.488 | 0.047 0.929
Suzsslistliling el Wergney [FEl= (el 0.023| 4163 | -31.162 | -103.236 | -1.188 | 0.042 | -0.367 | 0.454
misoprostol
No treatment IV oxytocin 0.314 418.1 -0.045 -1.224 0.951 0.565 | -0.053 1.193
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No treatment

IV oxytocin plus

. 0.707 418.4 0.528 -0.423 1.528 0.795 | -0.206 1.784
amniotomy
No treatment Nitric oxide 0.736 418.6 -0.203 -1.881 1.621 -0.505 | -1.107 0.090
No treatment Mechanical methods - 0.218 418 | -0624| -2169| 0549| 0213 -0.349| 0777
foley catheter
No treatment Intracervical PGE2 0.783 418.6 -0.074 -1.595 1.471 0.146 | -0.358 0.654
No treatment Vaginal PGE2 pessary 0182 | 416.8| 0344| -0266| 0961| -0.305| -1.040| 0.423
(normal release)
No treatment Vaginal misoprostol (dose | 981 | 4187| 0021| -3.654| 3.676| 0.060|-0402| 0533
less than 50 mcg) ' . ' : . : - .
No treatment Vaginal misoprostol (dose | 491 | 4184| 0175| -0.699| 0988| 0525 -0048| 1.104
50 mcg or more) ' : . : . - . .
Oral misoprostol tablet Oral misoprostol tablet 0.691 418.6 0.670 1.956 4.160 0123 | -0.348 0.590
(dose less than 50 mcg) (dose 50mcg or more) . : . . . . . .
Oral misoprostol tablet Titrated (low dose) oral 0278 4172 0.358 0.587 1356 0251 | -0.820 0.315
(dose less than 50 mcg) misoprostol solution ' : : : . - . .
Oral misoprostol tablet Mechanical methods — 0163 416.6 -0.409 1,032 0.195 0.200 | -0.408 0.837
(dose less than 50 mcg) foley catheter : . . . . . . .
Oral misoprostol tablet Vaginal PGE2 (gel) 0517 418.2 0.411 0615 1477 0.035 | -0.468 0.537
(dose less than 50 mcg) ' : : - . : . .
Oral misoprostol tablet Intracervical PGE2 0.992 4185 | -0.001 1165 1168 0.005 | -0.494 0.509
(dose less than 50 mcg) ' : - - . . . .
Oral misoprostol tablet | 1V oxytocin 0917| 4185| 0143| -0.802| 1.067| 0.090|-0278| 0.456
(dose 50mcg or more)
Oral misoprostol tablet | Placebo 0.734| 4186| -0012| -2286| 2270| -0.389| -0.825| 0.049
(dose 50mcg or more)
351
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Oral misoprostol tablet

Mechanical methods —

(ot Bormes o more) foloy cathotor 0.475| 416.4| -0068| -0.607| 0467| -0287| -0.559| -0.015

Oral misoprostol tablet | Buccal/sublingual 0632 4184| -0.185| -0.867| 0484| 0012|-0449 | 0472

(dose 50mcg or more) misoprostol

Oral misoprostol tablet | Vaginal PGE2 (tablet) 0.843| 4186| 0001| -0865| 0.872| -0.097| -0.555| 0.362

(dose 50mcg or more)

Oral misoprostol tablet | Vaginal PGE2 (gel) 0.182| 4161| 0665| -0.365| 1.847| -0062|-0318| 0.192

(dose 50mcg or more)

Oral misoprostol tablet | Intracervical PGE2 0.939 | 4153| -0102| -1.000| 0.782| -0135| -0.415| 0.139

(dose 50mcg or more)

Oral misoprostol tablet | Vaginal misoprostol (dose | oa4 | 4145| 0003| -0293| 0296| -0.349| -0.618| -0.085

(dose 50mcg or more) less than 50 mcg)

Titrated (low dose) oral | Sustained release 0.844 | 4185| 0023| -1500| 1.546| -0.133|-0.621| 0.358

misoprostol solution misoprostol insert

Titrated (low dose) oral | IV oxytocin 0.118| 416.8| 1.949| -0073| 5253| 0.254|-0.174| 0.686

misoprostol solution

Titrated (low dose) oral | Mechanical methods — 0.223| 4161 -0956| -2.972| 0477| 0.002| -0355| 0.362

misoprostol solution foley catheter

Titrated (low dose) oral | Extra-amniotic PGE2 or 0.815| 419.3| -0556| -1.629| 0401| -0.411|-1.145| 0.310

misoprostol solution PGF2

Titrated (low dose) oral | Vaginal PGE2 (gel) 0922| 4122| 0219| -0284| 0749| 0187 -0.227| 0.601

misoprostol solution

Titrated (low dose) oral | Vaginal PGE2 pessary 0.625| 4192| -0038| -0623| 0532| 0188 -0528| 0916

misoprostol solution (normal release)

Titrated (low dose) oral Vaginal misoprostol (dose i )

micanrostol sonton 50 g or mere) 094| 4193| 0302| -0245| 0867| 0327]-0.042| 0.703
352
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Sustained release Vaginal PGE2 (pessary — 0.85| 4186| 0214 -0.070| 0498| 0064 | -1.502| 1.628

misoprostol insert slow release)

IV oxytocin Mechanical methods — 0.768 | 418.9| -0579| -2272| 0.906| -0.349| -0729| 0.029
foley catheter

IV oxytocin Mechanical methods —
Double balloon or Cook’s 0.285 418 | -1.745 -5.173 0.384 | -0.490 | -0.999 0.017
catheter

IV oxytocin Vaginal PGE2 (pessary —

0.065 415.4 0.811 -0.370 2177 | -0.369 | -0.797 0.057
slow release)

IV oxytocin Vaginal misoprostol (dose

0.162 416.6 | -0.673 -1.323 | -0.044 | -0.147 | -0.532 0.246
less than 50 mcg)

IV oxytocin Vaginal misoprostol (dose | 333 |  4482| 0123| -0318| 0566| -0.195| -0670| 0.272
50 mcg or more) ' ' ' ' ' ' ' '

IV oxytocin plus Vaginal PGE2 (gel) 0.688 | 4184 | -0303| -1.205| 0656| -0579| -1.641| 0.433

amniotomy

Nitric oxide Vaginal PGE2 (tablet) 0063| 416.8| 18.965| 0259| 68.090| 0.625| 0.079| 1.179

Nitric oxide Vaginal PGE2 (gel) 0.077 415.5 0.073 -0.722 0.877 0.919| 0.441 1.407

Mifepristone Placebo 0239| 4173| -0169| -0961| 0606| 0846| -0.617| 2557

Mifepristone Intracervical PGE2 0.232 417.5 1.020 -0.372 2.667 | -0.003| -0.912 0.887

Placebo vaginal PGE2 (pessary — | g, 418| 1509| -0789| 4.921| 0183 -0299| 0.671
slow release)

Placebo Intracervical PGE2 0.469 417 1 -0.444 -2.628 1.476 0.274 | -0.166 0.718

Placebo Vaginal PGE2 pessary

0.282 4174 | -0.726 -2.861 1.038 0.302 | -0.294 0.892
(normal release)
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Placebo Vaginal misoprostol (dose 033| 417.7| -0119| -0857| 0608| 0317| -0.174| 0814

less than 50 mcg)
Mechanical methods — Mechanical methods —
foley catheter Double balloon or Cook’s 0.179 416.4 | -0.580 -1.249 0.067 0.002 | -0.536 0.541

catheter
Mechanical methods — Extra-amniotic PGE2 or 0633| 4182| -0272| -1.130| 0560| -0.539| -1.296| 0.156
foley catheter PGF2
Mechanical methods — Vaginal PGE2 (tablet) 0.331| 4175| -0271| -1.269| 0704| 0259 -0.182| 0.695
foley catheter
Mechanical methods — Vaginal PGE2 (gel) 0.659 | 4174 | 0287| -0.142| 0720| 04172] -0.121| 0.460
foley catheter
Mechanical methods — Vaginal PGE2 (pessary — | (3853|4478 | 0251| -0.187| 0694| -0.007| -0394| 0.380
foley catheter slow release)
Mechanical methods — Intracervical PGE2 0804 | 4185| 0152 -0283| 0593| 0087|-0222| 0.396
foley catheter
Mechanical methods — | Vaginal misoprostol (dose | g 559 | 4472 | .0.042| -0427| 0.346| 0.086| -0.172| 0.345
foley catheter less than 50 mcg)
Mechanical methods — Vaginal misoprostol (dose | ) 4za | 4182| -0.001| -0.898| 0.899| 0.349| 0.108| 0.590
foley catheter 50 mcg or more)
Mechanical methods — Vaginal PGE2 (gel) 025| 4174| 0443| -1501| 2.629| -0936| -2.585| 0.444
laminaria including dilapan
Mechanical methods — Intracervical PGE2 0263| 4175| -1.014| -2.640| 0342| 0345| -1.612| 2.543
laminaria including dilapan
Mechanical methods — Vaginal PGE2 (tablet)
Double balloon or Cook’s 0.639 418.4 0.337 -0.038 0.719 0.526 | -0.165 1.226
catheter
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Mechanical methods —

Vaginal PGE2 (gel)

Double balloon or Cook’s 0.678 417| 0509| -0229| 1208| 0.320] -0.199| 0.840

catheter

Mechanical methods — Vaginal PGE2 (pessary —

Double balloon or Cook’s | slow release) 0.128 416.4 | -0.509 -1.763 0.645 0.464 | -0.022 0.955

catheter

Extra-amniotic PGE2 or | Vaginal PGE2 pessary 076| 4193| 0339| -0799| 1531| 0560 -0.248| 1.385

PGF2 (normal release)

Extra-amniotic PGE2 or | Vaginal misoprostol (dose | /5| 4193 | 0853| 0.169| 1593| 0590 | -0275| 1.484

PGF2 50 mcg or more)

Buccal/sublingual Vaginal misoprostol (dose 077| 4185| -0075| -0.682| 0530| -0.188| -0.669| 0.292

misoprostol less than 50 mcg)

Buccal/sublingual Vaginal misoprostol (dose | 5591 | 4484 | 0001| -0.618| 0629| 0217| -0261| 0.693

misoprostol 50 mcg or more)

Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0474 | 4183| -0882| -4377| 1679| 0072 -0.348| 0.494

Vaginal PGE2 (tablet) Vaginal PGE2 (pessary — | (597 |  4176| -0785| -2.446| 0610| 0014 | -0451| 0.482
slow release)

Vaginal PGE2 (tablet) Vaginal misoprostol (dose | gg6|  4185| 0098| -0.780| 0.981| 0182| -0264| 0.635
50 mcg or more)

Vaginal PGE2 (gel) Intracervical PGE2 0.796 4186 | -0.171 -0.727 0.385| -0.088 | -0.376 0.204

Vaginal PGE2 (gel) Vaginal misoprostol (dose 044 | 4167| -0235| -0532| 0060| -0.076| -0.358| 0.206
less than 50 mcg)

Vaginal PGE2 (gel) Vaginal misoprostol (dose | 595 | 4468 | 0202| -0.233| 0638 0100| -0161| 0.363
50 mcg or more)

Vaginal PGE2 (pessary — | Intracervical PGE2 021| 4165| 1504| -0.787| 4.920| -0.023| -0.363| 0318

slow release)

355

Inducing labour: evidence reviews for methods for induction of labour FINAL (November 2021)




FINAL

Pharmacological and mechanical methods in induction of labour

Vaginal PGE2 (pessary — | Vaginal misoprostol (dose | g3 | 4452 | 0123| -0468| 0713| -0.115| -0451| 0222

slow release) less than 50 mcg)

Vaginal PGE2 (pessary — | Vaginal misoprostol (dose | 37| 4452 | o0o028| -0528| 0589| 0290 -0.059| 0.642

slow release) 50 mcg or more)

Intracervical PGE2 Vaginal misoprostol (dose | 5955 | 4476| -0050| -0.398| 0.301| -0.061| -0362| 0.236
less than 50 mcg)

Intracervical PGE2 Vaginal misoprostol (dose | 5gg 418| 0312| -0197| 0837| 0196 -0082| 0477
50 mcg or more)

Vaginal PGE2 pessary | Vaginal misoprostol (dose | san | 4486 | 0723 | -4380| 2930| 0.000| -0448| 0455

(normal release) less than 50 mcg)

Vaginal PGE2 pessary | Vaginal misoprostol (dose 041| 4186| 0506| -0230| 1295| 0.118| -0431| 0.669

(normal release) 50 mcg or more)

Vaginal misoprostol (dose | Vaginal misoprostol (dose | 5 343 |  4168| 0472 0053| 0901| 0229| 0.016| 0445

less than 50 mcg) 50 mcg or more)

Direct and indirect estimates of treatment difference (LOR) for the outcome NICU admission, unfavourable cervix subgroup. Treatment
comparisons where direct and indirect evidence were judged to be inconsistent (p<0.05) are highlighted in yellow. Residual deviance is the
model’s posterior mean residual deviance, to be compared to number of data points (303), lower values preferred.

Inducing labour: evidence reviews for methods for induction of labour FINAL (November 2021)

p- Residual Direct Indirect
Intervention 1 Intervention 2 I

Valu® | deviance | Median | 2.50% | 97.50% | Median | 2.50% | 97.50%
Consistency - 332.7 - - - - - -
Titrated (low dose) oral Vaginal PGE2 (pessary — 0 322.7 | -32.497 | -103.280 -3.586 0.331 -0.154 0.820
misoprostol solution slow release)
Titrated (low dose) oral Vaginal misoprostol (dose | 0.011 326 0.710 0.105 1.343 -0.408 -1.020 0.194
misoprostol solution less than 50 mcg)
Nitric oxide Placebo 0.038 329.5 0.138 -0.270 0.543 1.070 0.284 1.878
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Nitric oxide Vaginal PGE2 (tablet) 0.043 331.8 24.635 0.807 73.065 0.574 -0.045 1.184
Nitric oxide Intracervical PGE2 0.005 329.3 21.374 2.566 59.985 0.584 0.112 1.061
Nitric oxide Vaginal misoprostol (dose | 0.001 323.2 1.959 1.121 2.985 0.323 -0.209 0.849
50 mcg or more)
Placebo Vaginal PGE2 (gel) 0.019 328.7 -1.997 -5.406 0.048 0.490 0.013 0.982
No treatment IV oxytocin 0.660 334 -0.043 -1.213 0.956 0.271 -0.723 1.304
No treatment Nitric oxide 0.553 3334 -0.207 -1.891 1.639 -0.769 -1.525 -0.019
No treatment Mechanical methods — 0.341 334 -0.616 -2.167 0.551 0.117 -0.791 1.065
Foley catheter
No treatment Intracervical PGE2 0.932 333.7 -0.061 -1.589 1.458 0.009 -0.673 0.700
No treatment Vaginal misoprostol (dose | 0.819 334.4 0.172 -0.687 0.978 0.330 -0.799 1.482
50 mcg or more)
Oral misoprostol tablet Oral misoprostol tablet 0.696 333.6 0.660 -1.952 4.166 0.126 -0.363 0.612
(dose less than 50 mcg) (dose 50mcg or more)
Oral misoprostol tablet Titrated (low dose) oral 0.208 332.1 0.355 -0.593 1.345 -0.378 -1.026 0.258
(dose less than 50 mcg) misoprostol solution
Oral misoprostol tablet Mechanical methods — 0.120 331.3 -0.413 -1.037 0.195 0.278 -0.348 0.918
(dose less than 50 mcg) Foley catheter
Oral misoprostol tablet Vaginal PGE2 (gel) 0.464 333 0.400 -0.616 1.457 -0.023 -0.538 0.490
(dose less than 50 mcg)
Oral misoprostol tablet Intracervical PGE2 0.928 333.6 0.004 -1.164 1.167 0.063 -0.457 0.579
(dose less than 50 mcg)
Oral misoprostol tablet Mechanical methods — 0.518 331.8 -0.069 -0.610 0.465 -0.275 -0.587 0.032
(dose 50mcg or more) Foley catheter
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Oral misoprostol tablet Placebo 0.697 333.5 -0.009 -2.282 2.232 -0.442 -0.935 0.041
(dose 50mcg or more)
Oral misoprostol tablet Buccal/sublingual 0.716 333.3 -0.180 -0.862 0.494 -0.024 -0.516 0.468
(dose 50mcg or more) misoprostol
Oral misoprostol tablet Vaginal PGE2 (gel) 0.227 331.9 0.855 -0.620 2.902 -0.103 -0.397 0.188
(dose 50mcg or more)
Oral misoprostol tablet Intracervical PGE2 0.970 330 -0.101 -0.992 0.781 -0.082 -0.406 0.239
(dose 50mcg or more)
Oral misoprostol tablet Vaginal misoprostol (dose | 0.365 331.8 -0.078 -0.442 0.286 -0.295 -0.595 0.008
(dose 50mcg or more) less than 50 mcg)
Oral misoprostol tablet Vaginal misoprostol (dose | 0.236 332.1 -0.030 -0.328 0.267 0.247 -0.099 0.592
(dose 50mcg or more) 50 mcg or more)
Titrated (low dose) oral Sustained release 0.889 333.6 0.016 -1.502 1.536 -0.093 -0.657 0.481
misoprostol solution misoprostol insert
Titrated (low dose) oral IV oxytocin 0.091 331.3 1.921 -0.082 5.329 0.087 -0.518 0.690
misoprostol solution
Titrated (low dose) oral Vaginal PGE2 (gel) 0.722 329.6 0.079 -0.547 0.738 0.237 -0.327 0.799
misoprostol solution
Titrated (low dose) oral Vaginal PGE2 pessary 0.711 333.7 0.069 -0.686 0.831 -0.222 -1.694 1.113
misoprostol solution (normal release)
Sustained release Vaginal PGE2 (pessary — | 0.891 333.7 0.215 -0.072 0.502 0.104 -1.499 1.708
misoprostol insert slow release)
IV oxytocin Mechanical methods — 0.589 334.3 -0.586 -2.250 0.895 -0.150 -0.657 0.360

Foley catheter
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IV oxytocin Mechanical methods — 0.241 332.7 -1.734 -5.160 0.397 -0.343 -0.964 0.276
Double balloon or Cook’s
catheter
IV oxytocin Vaginal PGE2 (pessary — | 0.092 331 0.810 -0.375 2.164 -0.311 -0.857 0.239
slow release)
IV oxytocin Vaginal misoprostol (dose | 0.317 332.6 0.558 -0.919 2.233 -0.234 -0.719 0.251
less than 50 mcg)
IV oxytocin Vaginal misoprostol (dose | 0.558 334.2 0.038 -0.506 0.586 0.317 -0.448 1.074
50 mcg or more)
Nitric oxide Vaginal PGE2 (gel) 0.080 330.7 0.076 -0.715 0.881 0.926 0.419 1.448
Mechanical methods — Mechanical methods — 0.223 332.2 -0.576 -1.254 0.067 -0.024 -0.640 0.582
Foley catheter Double balloon or Cook’s
catheter
Mechanical methods — Vaginal PGE2 (tablet) 0.410 333 -0.275 -1.277 0.694 0.188 -0.336 0.711
Foley catheter
Mechanical methods — Vaginal PGE2 (gel) 0.915 332.3 0.156 -0.300 0.619 0.126 -0.189 0.445
Foley catheter
Mechanical methods — Vaginal PGE2 (pessary — | 0.251 332.3 0.251 -0.189 0.692 -0.100 -0.511 0.310
Foley catheter slow release)
Mechanical methods — Intracervical PGE2 0.914 333.7 0.152 -0.283 0.587 0.121 -0.230 0.471
Foley catheter
Mechanical methods — Vaginal misoprostol (dose | 0.744 332.1 -0.043 -0.423 0.342 0.036 -0.244 0.316
Foley catheter less than 50 mcg)
Mechanical methods — Vaginal misoprostol (dose | 0.483 333.7 0.001 -0.899 0.906 0.335 0.065 0.604
Foley catheter 50 mcg or more)
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Placebo Vaginal PGE2 (pessary — | 0.294 332.8 1.509 -0.795 5.057 0.200 -0.327 0.732
slow release)
Placebo Intracervical PGE2 0.868 332.7 0.070 -3.616 3.731 0.339 -0.157 0.843
Placebo Vaginal misoprostol (dose | 0.252 332.3 -0.116 -0.856 0.606 0.418 -0.146 0.995
less than 50 mcg)
Mechanical methods — Vaginal PGE2 (gel) 0.227 332.3 0.436 -1.508 2.598 -1.031 -2.676 0.353
laminaria including dilapan
Mechanical methods — Intracervical PGE2 0.227 332.5 -1.019 -2.637 0.337 0.441 -1.538 2.668
laminaria including dilapan
Mechanical methods — Vaginal PGE2 (tablet) 0.650 333.4 0.311 -0.069 0.692 0.518 -0.294 1.337
Double balloon or Cook’s
catheter
Mechanical methods — Vaginal PGE2 (gel) 0.641 332.4 0.513 -0.232 1.275 0.288 -0.307 0.877
Double balloon or Cook’s
catheter
Mechanical methods — Vaginal PGE2 (pessary — | 0.120 331.4 -0.506 -1.756 0.644 0.498 -0.024 1.026
Double balloon or Cook’s | slow release)
catheter
Buccal/sublingual Vaginal misoprostol (dose | 0.824 3334 -0.073 -0.673 0.527 -0.164 -0.676 0.352
misoprostol less than 50 mcg)
Buccal/sublingual Vaginal misoprostol (dose | 0.550 3334 0.002 -0.677 0.679 0.257 -0.232 0.744
misoprostol 50 mcg or more)
Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.462 333.3 -0.886 -4.377 1.693 0.098 -0.394 0.598
Vaginal PGE2 (tablet) Vaginal PGE2 (pessary — | 0.260 332.6 -0.789 -2.441 0.612 0.091 -0.440 0.633
slow release)
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Vaginal PGE2 (tablet) Vaginal misoprostol (dose | 0.973 333.7 0.211 -1.059 1.528 0.236 -0.286 0.761
50 mcg or more)

Vaginal PGE2 (gel) Vaginal misoprostol (dose | 0.253 331 -0.227 -0.527 0.070 0.036 -0.302 0.375
less than 50 mcg)

Vaginal PGE2 (gel) Vaginal misoprostol (dose | 0.904 331.8 0.200 -0.238 0.639 0.167 -0.142 0.477
50 mcg or more)

Vaginal PGE2 (pessary — | Intracervical PGE2 0.227 331.5 1.502 -0.783 4.951 0.040 -0.322 0.402

slow release)

Vaginal PGE2 (pessary — | Vaginal misoprostol (dose | 0.505 330.3 0.123 -0.470 0.724 -0.113 -0.474 0.248

slow release) less than 50 mcg)

Vaginal PGE2 (pessary — | Vaginal misoprostol (dose | 0.434 330.3 0.013 -0.649 0.679 0.317 -0.054 0.689

slow release) 50 mcg or more)

Intracervical PGE2 Vaginal misoprostol (dose | 0.763 332.6 -0.072 -0.442 0.296 -0.152 -0.505 0.200
less than 50 mcg)

Intracervical PGE2 Vaginal misoprostol (dose | 0.850 333.2 0.129 -0.456 0.724 0.194 -0.132 0.517
50 mcg or more)

Vaginal PGE2 pessary Vaginal misoprostol (dose | 0.624 333.6 -0.686 -4.381 2.950 0.133 -0.609 0.880

(normal release) less than 50 mcg)

Vaginal PGE2 pessary Vaginal misoprostol (dose | 0.496 333.3 0.809 -0.597 2.439 0.232 -0.620 1.083

(normal release) 50 mcg or more)

Vaginal misoprostol (dose | Vaginal misoprostol (dose | 0.237 331.5 0.559 0.071 1.060 0.229 -0.019 0.474

less than 50 mcg) 50 mcg or more)
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Forest plots for NICU admission, full dataset, showing direct, indirect and network estimates
of treatment difference (contrast), odds ratio scale. Treatment codes: 1 - No treatment, 2 —
Placebo, 3 - Vaginal PGE2 (tablet), 4 - Vaginal PGE2 (gel), 5 - Vaginal PGE2 (pessary —
slow release), 6 - Intracervical PGE2, 7 - Vaginal PGE2 pessary (normal release), 8 - Vaginal
misoprostol (dose less than 50 mcg), 9 - Vaginal misoprostol (dose 50 mcg or more), 10 -
Oral misoprostol tablet (dose less than 50 mcg), 11 - Oral misoprostol tablet (dose 50mcg or
more), 12 - Titrated (low dose) oral misoprostol solution, 13 - Sustained release misoprostol
insert, 14 - IV oxytocin, 15 — Amniotomy, 16 - IV oxytocin plus amniotomy, 17 - Nitric oxide,
18 — Mifepristone, 19 — Oestrogens, 20 — Relaxin, 21 - Mechanical methods — foley catheter,
22 - Mechanical methods — laminaria including dilapan, 23 - Mechanical methods — Double
balloon or Cook’s catheter, 24 - Extra-amniotic PGE2 or PGF2, 25 - Buccal/sublingual

misoprostol.
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Forest plots for NICU admission, unfavourable cervix subgroup, showing direct, indirect and
network estimates of treatment difference (contrast), odds ratio scale. Treatment codes: 1 -
No treatment, 2 — Placebo, 3 - Vaginal PGE2 (tablet), 4 - Vaginal PGE2 (gel), 5 - Vaginal
PGE2 (pessary — slow release), 6 - Intracervical PGE2, 7 - Vaginal PGE2 pessary (normal
release), 8 - Vaginal misoprostol (dose less than 50 mcg), 9 - Vaginal misoprostol (dose 50
mcg or more), 10 - Oral misoprostol tablet (dose less than 50 mcg), 11 - Oral misoprostol
tablet (dose 50mcg or more), 12 - Titrated (low dose) oral misoprostol solution, 13 -
Sustained release misoprostol insert, 14 - IV oxytocin, 15 — Nitric oxide, 16 — Mifepristone, 17
— Oestrogens, 18 — Relaxin, 19 - Mechanical methods — foley catheter, 20 - Mechanical
methods — laminaria including dilapan, 21 - Mechanical methods — Double balloon or Cook’s
catheter, 22 - Extra-amniotic PGE2 or PGF2, 23 - Buccal/sublingual misoprostol.
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Caesarean birth

Analysis of the full dataset included 485 trials of 30 treatments (1011 arms) whilst analysis of
the unfavourable cervix dataset included 363 trials of 28 treatments (758 arms).
Inconsistency checks were performed using the random effects model, as this had lower DIC
than the fixed effects model and there was evidence of heterogeneity. There was estimated
to be moderate between-study SD, with estimates of 0.27 (95% credible interval [Crl] 0.21,
0.33) in the full dataset and 0.24 (95% Crl 0.17, 0.31) in the subgroup dataset.

Convergence was satisfactory for the random effects model assuming inconsistency after
20,000 iterations, and the consistency and inconsistency models were compared using
results based on samples from a further 40,000 iterations on three chains. WinBUGS code
for the inconsistency model is provided below.

Network meta-analysis (NMA) models of the C-section outcome, comparison of fixed- (FE)
and random-effect (RE) models.
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Dataset Model Between-study SD Mean Data DIC
(mean) residual | points
deviance | (arms)
Mean | 2.5% | 97.5%
Crl Crl
Full Consistency NMA - - 1011
(FE) 1243.0 5741.25
Consistency NMA 1011
(RE) 0.27 | 0.21 0.33 1043.0 5668.63
Inconsistency NMA 1011
(RE) 0.26 | 0.19 0.33 1038.0 5742.93
Subgroup | Consistency NMA - - 758
(FE) 909.0 4366.38
(unfav.
cervix) Consistency NMA 758
(RE) 0.24| 0.17 0.31 783.9 4327.71
Inconsistency NMA 758
(RE) 0.24| 0.16 0.33 783.0 4394.14

Consistency and inconsistency random-effects NMA models were fitted to the full and

subgroup datasets. In both cases there was no global evidence of inconsistency when model
complexity was taken into account; the consistency models were preferred based on DIC.

To explore inconsistency within each dataset further we plotted the contribution of each study
arm to the total residual deviance for the inconsistency model vs the consistency model in a
dev-dev plot. A simple rule was used to identify study arms with relatively high deviance in
the consistency model: points with relatively high deviance were those with mean deviance in
the consistency NMA model greater than 2, and where the residual deviance in the

consistency NMA was at least 1.5 times that estimated under the inconsistency model.

Seven studies were flagged as potentially inconsistent in both the full and unfavourable
cervix subgroup analyses. These included both recent and older studies, and both
mechanical and pharmacological interventions. Surita 2005, Rouzi 2017 and Souizi 2018
were those with the highest relative deviance under the consistency model.
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a)

Inconsistency NMA
Inconsistency NMA

Byt

Consistency NMA Consistency NMA

Dev-dev plots of each study arm’s deviance in the consistency and inconsistency NMA
models. Deviance is shown for a) the full dataset and b) the unfavourable cervix subgroup

dataset indicating study arms that were relatively poorly predicted by the consistency NMA in
black. Red line indicates line of equivalence.

Studies flagged by comparison of the consistency and inconsistency models within the full
and unfavourable cervix subgroup datasets.

Dataset Study Treatment

Both Larmon 2002 Placebo

Intracervical PGE2

Oestrogens

Roztocil 1998 | Vaginal PGE2 (gel)

Oestrogens

Mechanical methods — laminaria including dilapan

Souizi 2018 Vaginal misoprostol (dose less than 50 mcg)

Nitric oxide

Mechanical methods — laminaria including dilapan

Nayak 2015 Vaginal PGE2 (tablet)

Intracervical PGE2

Spallicci 2007 | Placebo

Hyaluronidase

Rouzi 2017 Oral misoprostol tablet (dose less than 50 mcg)
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Titrated (low dose) oral misoprostol solution

Surita 2005

Hyaluronidase

Mechanical methods — foley catheter

Full dataset only

Wilson 1978

Vaginal PGE2 (tablet)

IV oxytocin

Extra-amniotic PGE2 or PGF2

Oral prostaglandins

Valentine
1977

No treatment

IV oxytocin

Oral prostaglandins

Yuen 1996

Intracervical PGE2

Vaginal PGE2 pessary (normal release)

Mechanical methods — Double balloon or Cook’s
catheter

Davey 1979

Vaginal PGE2 (gel)

Oral prostaglandins

Mei-Dan 2014

Mechanical methods — foley catheter

Mechanical methods — Double balloon or Cook’s
catheter

Jindal 2019

Vaginal PGE2 (gel)

Mifepristone

Gaikwad 2014

Intracervical PGE2

Mifepristone

Iskander 1978

Extra-amniotic PGE2 or PGF2

IV prostaglandin

Unfavourable
cervix subgroup
only

DebBarma
2015

Vaginal misoprostol (dose less than 50 mcg)

Oral misoprostol tablet (dose less than 50 mcg)
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Consistency MNA

Dev-dev plot of the outcome C-section, full dataset, indicating distribution of studies with
relatively high deviance in the consistency model.
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: 4
Consistency MNA

Dev-dev plot of the outcome C-section, unfavourable cervix dataset, indicating distribution of
studies with relatively high deviance in the consistency model.

Further checks for inconsistency using the node-splitting method evaluate the relative direct
and indirect evidence for each treatment comparison. For the full dataset, 14 treatment
comparisons were judged to be inconsistent, with substantial differences between the
estimates made from direct and indirect evidence. With multiple testing we would expect p-
values to be <0.05 by chance in at least 7 out of these 152 comparisons.

Taken together these suggest that there may be inconsistency in the following loops of
treatments:

¢ |V oxytocin, Extra-amniotic PGE2 or PGF2, IV prostaglandin and Vaginal misoprostol
(Dose 50 mcg or more)

¢ |V oxytocin, Oral prostaglandins and Vaginal PGE2 (gel)

e Oral misoprostol tablet (dose less than 50 mcg), vaginal misoprostol (dose less than 50
mcg) and titrated (low dose) oral misoprostol solution

Inconsistency between direct and indirect estimates can occur where indirect trial evidence
and direct trial evidence does not agree, for example evidence for hyaluronidase (treatment
23) when compared with placebo (treatment code 2) and Foley catheter (treatment code 24).
Inconsistency can also occur where there is little direct evidence in the network, as can be
seen in the difficulties of the node-splitting model in estimating effect sizes for IV
prostaglandin (treatment 28).
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For the unfavourable cervix subgroup, 9 of 119 treatment comparisons were judged to be
inconsistent. With multiple testing we would expect p-values to be <0.05 by chance in at least
6 out of these comparisons.

This suggests that that there may be inconsistency in the following loops of treatments:

¢ Oral misoprostol tablet (dose less than 50 mcg), titrated (low dose) oral misoprostol
solution and vaginal misoprostol (dose less than 50 mcg)

¢ Nitric oxide, vaginal misoprostol (dose less than 50 mcg) and oral misoprostol tablet (dose
less than 50 mcg)

Oestrogens, vaginal PGE2 (gel) and intracervical PGE2
¢ Hyaluronidase against placebo and foley catheter
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Direct and indirect estimates of the treatment difference (log-odds ratio [LOR]) between pairs of interventions from node-splitting models of the
outcome C-Section, full dataset. Treatment comparisons where the difference between indirect and direct estimates indicates inconsistency (p
value below 0.05) are presented at the top of the table, highlighted in yellow.

Inducing labour: evidence reviews for methods for induction of labour FINAL (November 2021)

. . Residual Direct Indirect
Intervention 1 Intervention 2 pvalue | oviance' | Median | 2.5% Crl | 97.5% Crl | Median | 2.5% Crl | 97.5% Cri
Consistency model - 1042.9 - - - - - R
No treatment Amniotomy 0.002 1038.2 17.514 2.844 42.854 0.323 -0.307 0.939
Vaginal misoprostol (Dose 50
mcg or more) Extra-amniotic PGE2 or PGF2 0.026 1042.6 0.934 0.193 1.687 -0.122 -0.690 0.435
Oral misoprostol tablet Titrated (low dose) oral
(Dose less than 50 mcg) misoprostol solution 0.044 1041.5 0.583 -0.119 1.309 -0.282 -0.741 0.179
Oral misoprostol tablet Vaginal misoprostol (Dose
(Dose less than 50 mcg) less than 50 mcg) 0.035 1044.2 -0.894 -1.849 0.023 0.185 -0.202 0.569
Oral misoprostol tablet
(dose 50mcg or more) Vaginal PGE2 (gel) 0.044 1039.4 -0.169 -0.567 0.228 0.279 0.099 0.461
IV oxytocin IV prostaglandin 0.012 1039.9 1.725 0.228 3.758 | -19.155 -59.381 -0.298
IV oxytocin Oral prostaglandins 0.038 1037.5 0.451 -0.294 1.226 -0.590 -1.273 0.071
Vaginal misoprostol (Dose
Nitric oxide less than 50 mcg) 0.009 1040.5 1.019 0.142 1.955 -0.173 -0.398 0.055
Mifepristone Intracervical PGE2 0.039 1041.8 1.456 0.386 2.590 0.248 -0.154 0.650
Placebo Hyaluronidase 0.001 1043.6 -1.510 -2.396 -0.641 0.615 -0.246 1.483
Oestrogens Intracervical PGE2 0.050 1041.5 -0.512 -1.352 0.309 0.478 -0.098 1.059
Mechanical methods — foley
Hyaluronidase catheter 0.001 1046.1 -0.704 -1.555 0.125 1.409 0.546 2.315
Extra-amniotic PGE2 or PGF2 | IV prostaglandin 0.012 1039.9 | -26.168 | -75.228 -0.909 1.875 0.293 4.108
Oral prostaglandins Vaginal PGE2 (gel) 0.023 1040.4 1.547 0.027 3.264 -0.296 -0.778 0.205
No treatment IV oxytocin 0.889 1040.9 0.106 -0.457 0.655 0.149 -0.112 0.414
No treatment IV oxytocin plus amniotomy 0.065 1042.7 0.469 -0.075 1.022 -0.152 -0.540 0.233
No treatment Nitric oxide 0.882 1043.4 -0.268 -1.029 0.491 -0.203 -0.497 0.084
No treatment Placebo 0.964 1042.9 0.043 -0.594 0.671 0.026 -0.239 0.293
No treatment Corticosteroids 0.115 1041.9 -1.987 -5.499 0.142 -0.117 -0.948 0.710
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Mechanical methods — foley

No treatment catheter 0.426 1039.4 0.425 -0.899 1.779 -0.113 -0.360 0.128
Mechanical methods —

No treatment laminaria including dilapan 0.773 1044.7 -0.039 -0.671 0.581 0.069 -0.285 0.425

No treatment Oral prostaglandins 0.06 1040.5 -0.956 -2.073 0.146 0.232 -0.337 0.784

No treatment Vaginal PGE2 (tablet) 0.861 1045.1 -0.070 -1.579 1.367 0.058 -0.209 0.328

No treatment Vaginal PGE2 (gel) 0.279 1041.4 -0.639 -1.633 0.333 -0.089 -0.326 0.158

No treatment Intracervical PGE2 0.734 1041 -0.088 -0.434 0.255 -0.011 -0.286 0.272
Vaginal PGE2 pessary

No treatment (normal release) 0.361 1041.4 0.136 -0.413 0.684 -0.154 -0.456 0.161
Vaginal misoprostol (Dose

No treatment less than 50 mcg) 0.367 1042.2 -1.011 -2.770 0.561 -0.289 -0.521 -0.056

Vaginal misoprostol (Dose 50 | Oral misoprostol tablet

mcg or more) (dose 50mcg or more) 0.845 1041.4 -0.108 -0.310 0.094 -0.080 -0.278 0.116

Vaginal misoprostol (Dose 50 | Titrated (low dose) oral

mcg or more) misoprostol solution 0.339 1042.7 0.280 -0.548 1.141 -0.144 -0.396 0.110

Vaginal misoprostol (Dose 50

mcg or more) IV oxytocin 0.518 1043.7 0.287 -0.007 0.575 0.404 0.196 0.611

Vaginal misoprostol (Dose 50

mcg or more) Nitric oxide 0.9 1042.8 0.045 -0.373 0.464 0.014 -0.238 0.261

Vaginal misoprostol (Dose 50

mcg or more) Placebo 0.656 1043.9 0.511 -0.572 1.648 0.261 0.082 0.440

Vaginal misoprostol (Dose 50 | Mechanical methods — foley

mcg or more) catheter 0.766 1042.4 0.050 -0.515 0.615 0.139 -0.023 0.305

Vaginal misoprostol (Dose 50

mcg or more) Vaginal PGE2 (tablet) 0.536 1040.9 0.376 0.032 0.720 0.244 0.022 0.469

Vaginal misoprostol (Dose 50 | Buccal/sublingual

mcg or more) misoprostol 0.89 1049.2 -0.092 -0.374 0.190 -0.119 -0.382 0.143

Vaginal misoprostol (Dose 50

mcg or more) Vaginal PGE2 (gel) 0.787 1042.3 0.137 -0.141 0.420 0.093 -0.068 0.258

Vaginal misoprostol (Dose 50 | Vaginal PGE2 (pessary — slow

mcg or more) release) 09 1040.9 0.073 -0.338 0.478 0.101 -0.090 0.293
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Vaginal misoprostol (Dose 50

mcg or more) Intracervical PGE2 0.316 1038.9 0.076 -0.167 0.315 0.223 0.067 0.379

Vaginal misoprostol (Dose 50 | Vaginal PGE2 pessary

mcg or more) (normal release) 0.344 1041.9 0.427 -0.176 1.025 0.114 -0.128 0.356

Vaginal misoprostol (Dose 50 | Vaginal misoprostol (Dose

mcg or more) less than 50 mcg) 0.696 1040.9 -0.121 -0.374 0.135 -0.061 -0.208 0.088

Oral misoprostol tablet Oral misoprostol tablet

(Dose less than 50 mcg) (dose 50mcg or more) 0.95 1043.2 -0.046 -1.520 1.432 0.005 -0.378 0.388

Oral misoprostol tablet Mechanical methods — foley

(Dose less than 50 mcg) catheter 0.552 1043.3 0.377 -0.245 1.008 0.150 -0.288 0.593

Oral misoprostol tablet

(Dose less than 50 mcg) Vaginal PGE2 (gel) 0.757 1043.3 0.071 -0.829 0.971 0.228 -0.168 0.619

Oral misoprostol tablet

(Dose less than 50 mcg) Intracervical PGE2 0.453 1042.5 -0.109 -1.183 0.950 0.325 -0.067 0.714

Oral misoprostol tablet Titrated (low dose) oral

(dose 50mcg or more) misoprostol solution 0.339 1043.7 0.503 -0.602 1.658 -0.062 -0.321 0.202

Oral misoprostol tablet

(dose 50mcg or more) IV oxytocin 0.335 1042.8 -0.022 -1.032 0.961 0.478 0.277 0.680

Oral misoprostol tablet

(dose 50mcg or more) Placebo 0.18 1043.4 1.016 0.061 2.034 0.339 0.135 0.550

Oral misoprostol tablet Mechanical methods — foley

(dose 50mcg or more) catheter 0.623 1041.4 0.117 -0.360 0.597 0.245 0.058 0.431

Oral misoprostol tablet

(dose 50mcg or more) Vaginal PGE2 (tablet) 0.501 1042.7 0.108 -0.716 0.939 0.399 0.182 0.615

Oral misoprostol tablet Buccal/sublingual

(dose 50mcg or more) misoprostol 0.575 1044.4 0.138 -0.288 0.549 0.001 -0.249 0.251

Oral misoprostol tablet

(dose 50mcg or more) Intracervical PGE2 0.793 1041.9 0.212 -0.266 0.697 0.280 0.108 0.454

Oral misoprostol tablet Vaginal misoprostol (Dose

(dose 50mcg or more) less than 50 mcg) 0.126 1038 0.165 -0.069 0.398 -0.070 -0.260 0.121

Titrated (low dose) oral Sustained release

misoprostol solution misoprostol insert 0.742 1043.4 0.390 -0.524 1.326 0.218 -0.278 0.711
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Titrated (low dose) oral

misoprostol solution IV oxytocin 0.643 1043.2 0.639 -0.042 1.307 0.461 0.175 0.748
Titrated (low dose) oral Mechanical methods — foley
misoprostol solution catheter 0.815 1040.2 0.338 -0.379 1.052 0.246 -0.021 0.514
Titrated (low dose) oral
misoprostol solution Extra-amniotic PGE2 or PGF2 0.42 1042 0.679 -0.301 1.669 0.226 -0.313 0.769
Titrated (low dose) oral
misoprostol solution Vaginal PGE2 (gel) 0.814 1038.1 0.190 -0.204 0.579 0.252 -0.061 0.556
Titrated (low dose) oral Vaginal PGE2 (pessary —
misoprostol solution slow release) 0.208 1043.4 0.855 -0.164 1.921 0.178 -0.093 0.447
Titrated (low dose) oral Vaginal PGE2 pessary
misoprostol solution (normal release) 0.65 1043.1 0.405 -0.190 1.000 0.247 -0.081 0.576
Titrated (low dose) oral Vaginal misoprostol (Dose
misoprostol solution less than 50 mcg) 0.484 1040.5 0.207 -0.278 0.693 0.007 -0.274 0.284
Sustained release Vaginal PGE2 (pessary —
misoprostol insert slow release) 0.746 1042.9 -0.012 -0.427 0.403 -0.186 -1.150 0.779
IV oxytocin Amniotomy 0.574 1043.9 0.526 -0.678 1.829 0.138 -0.527 0.809
IV oxytocin IV oxytocin plus amniotomy 0.529 1041 0.113 -0.540 0.779 -0.128 -0.472 0.226
IV oxytocin Mifepristone 0.551 1044 -0.912 -2.050 0.224 -0.536 -0.958 -0.119
IV oxytocin Oestrogens 0.742 1042 -0.147 -1.273 0.990 -0.355 -0.880 0.160
Mechanical methods — foley
IV oxytocin catheter 0.268 1044 -1.717 -5.325 0.861 -0.221 -0.420 -0.028
Mechanical methods -
IV oxytocin laminaria including dilapan 0.758 1043.1 -0.274 -1.440 0.908 -0.085 -0.400 0.231
Mechanical methods -
Double balloon or Cook’s
IV oxytocin catheter 0.729 1044.1 -0.453 -1.661 0.736 -0.231 -0.525 0.066
IV oxytocin Extra-amniotic PGE2 or PGF2 0.054 1041.4 -2.229 -5.312 -0.036 -0.034 -0.485 0.421
IV oxytocin Vaginal PGE2 (tablet) 0.52 1043.7 -0.360 -1.259 0.523 -0.061 -0.289 0.170
Buccal/sublingual
IV oxytocin misoprostol 0.566 1043.3 -0.129 -1.239 0.987 -0.455 -0.701 -0.212
IV oxytocin Vaginal PGE2 (gel) 0.728 1042.7 -0.373 -1.028 0.278 -0.250 -0.443 -0.055
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Vaginal PGE2 (pessary —

IV oxytocin slow release) 0.615 1044 -0.405 -0.973 0.150 -0.249 -0.473 -0.024

IV oxytocin PGF2 gel 0.817 1043.7 -0.553 -1.879 0.704 -0.383 -0.978 0.219

IV oxytocin Intracervical PGE2 0.741 1042 -0.248 -0.669 0.169 -0.169 -0.365 0.025
Vaginal PGE2 pessary

IV oxytocin (normal release) 0.909 1041.5 -0.247 -0.923 0.406 -0.206 -0.471 0.058
Vaginal misoprostol (Dose

IV oxytocin less than 50 mcg) 0.426 1041.8 -0.601 -1.049 -0.158 -0.407 -0.598 -0.213

Amniotomy IV oxytocin plus amniotomy 0.64 1042.7 -0.285 -0.973 0.399 -0.552 -1.514 0.371
Mechanical methods — foley

Amniotomy catheter 0.18 1044.5 -2.099 -5.811 0.259 -0.414 -1.041 0.188
Mechanical methods —

Amniotomy laminaria including dilapan 0.882 1043.2 -0.465 -2.601 1.563 -0.311 -0.963 0.336

Amniotomy Vaginal PGE2 (gel) 0.56 1043.2 -0.200 -1.602 1.169 -0.643 -1.284 -0.017
Mechanical methods — foley

IV oxytocin plus amniotomy | catheter 0.224 1042.7 -1.073 -2.844 0.442 -0.106 -0.423 0.211

IV oxytocin plus amniotomy | Oral prostaglandins 0.099 1039.8 0.473 -0.362 1.344 -0.393 -1.032 0.225

IV oxytocin plus amniotomy | Vaginal PGE2 (tablet) 0.781 1043.6 0.121 -0.774 1.018 -0.015 -0.359 0.330
Buccal/sublingual

IV oxytocin plus amniotomy | misoprostol 0.963 1043.7 -0.392 -2.209 1.378 -0.350 -0.705 -0.008

IV oxytocin plus amniotomy | Vaginal PGE2 (gel) 0.119 1044.9 0.202 -0.357 0.767 -0.315 -0.664 0.025

IV oxytocin plus amniotomy | Intracervical PGE2 0.096 1041 1.802 -0.416 4.824 -0.136 -0.445 0.167
Vaginal PGE2 pessary

IV oxytocin plus amniotomy | (normal release) 0.698 1041.7 -0.376 -1.746 0.997 -0.100 -0.455 0.254

Nitric oxide Placebo 0.057 1045.5 0.065 -0.214 0.344 0.462 0.167 0.762
Mechanical methods — foley

Nitric oxide catheter 0.217 1042.8 -0.899 -2.712 0.699 0.133 -0.101 0.368
Mechanical methods —

Nitric oxide laminaria including dilapan 0.233 1037.5 0.946 -0.229 2.201 0.211 -0.116 0.543

Nitric oxide Vaginal PGE2 (tablet) 0.913 1042.7 0.219 -0.599 1.038 0.269 0.002 0.542

Nitric oxide Vaginal PGE2 (gel) 0.455 1044.4 0.250 -0.244 0.749 0.041 -0.197 0.280

Nitric oxide Intracervical PGE2 0.287 1042.8 0.536 -0.188 1.270 0.124 -0.101 0.347
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Mifepristone Placebo 0.329 1043.4 0.388 -0.019 0.794 0.793 0.092 1.510

Mifepristone Vaginal PGE2 (gel) 0.055 1042.4 -1.305 -3.363 0.404 0.410 0.017 0.802

Placebo Oestrogens 0.338 1041.6 -0.035 -0.732 0.663 -0.483 -1.091 0.111

Placebo Corticosteroids 0.118 1042.2 -0.179 -0.957 0.613 -2.003 -5.473 0.102
Mechanical methods -

Placebo laminaria including dilapan 0.697 1043.4 0.225 -0.947 1.401 -0.009 -0.323 0.297

Placebo Extra-amniotic PGE2 or PGF2 0.245 1042.3 -0.986 -2.730 0.589 0.023 -0.438 0.488

Placebo Oral prostaglandins 0.53 1043.4 -0.916 -4.738 1.758 -0.022 -0.508 0.476

Placebo Vaginal PGE2 (tablet) 0.485 1040.5 0.620 -1.150 2.408 0.002 -0.224 0.227

Placebo Vaginal PGE2 (gel) 0.576 1042.1 -0.054 -0.478 0.371 -0.190 -0.387 0.011
Vaginal PGE2 (pessary —

Placebo slow release) 0.332 1043 -0.572 -1.423 0.251 -0.148 -0.366 0.071

Placebo PGF2 gel 0.496 1043.8 -0.506 -1.271 0.261 -0.137 -0.884 0.607

Placebo Intracervical PGE2 0.595 1038.4 -0.152 -0.439 0.125 -0.060 -0.266 0.155
Vaginal PGE2 pessary

Placebo (normal release) 0.725 1041.9 -0.214 -0.791 0.349 -0.099 -0.363 0.154
Vaginal misoprostol (Dose

Placebo less than 50 mcg) 0.827 1043.6 -0.299 -0.770 0.173 -0.356 -0.553 -0.162
Mechanical methods —

Oestrogens laminaria including dilapan 0.065 1040.9 0.986 0.007 2.027 -0.095 -0.667 0.489

Oestrogens Vaginal PGE2 (gel) 0.103 1044.2 0.536 -0.237 1.332 -0.255 -0.818 0.308

Mechanical methods — foley | Mechanical methods —

catheter laminaria including dilapan 0.679 1043.9 0.032 -0.586 0.662 0.181 -0.138 0.496
Mechanical methods -

Mechanical methods — foley | Double balloon or Cook’s

catheter catheter 0.136 1039.9 -0.176 -0.506 0.146 0.211 -0.177 0.599

Mechanical methods — foley

catheter Extra-amniotic PGE2 or PGF2 0.416 1041.8 -0.189 -0.964 0.584 0.204 -0.305 0.718

Mechanical methods — foley

catheter Vaginal PGE2 (tablet) 0.847 1042.4 0.199 -0.333 0.732 0.142 -0.071 0.358

Mechanical methods — foley

catheter Vaginal PGE2 (gel) 0.872 1037.1 -0.004 -0.300 0.295 -0.033 -0.218 0.151
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Mechanical methods — foley

Vaginal PGE2 (pessary —

catheter slow release) 0.669 1044.1 0.035 -0.361 0.428 -0.061 -0.265 0.143

Mechanical methods — foley

catheter PGF2 gel 0.443 1043.6 0.311 -1.054 1.671 -0.261 -0.869 0.335

Mechanical methods — foley

catheter Intracervical PGE2 0.138 1043.3 0.281 -0.067 0.633 -0.010 -0.177 0.159

Mechanical methods — foley | Vaginal PGE2 pessary

catheter (normal release) 0.735 1040.2 -0.051 -0.579 0.478 0.047 -0.212 0.306

Mechanical methods — foley | Vaginal misoprostol (Dose

catheter less than 50 mcg) 0.344 1036.8 -0.301 -0.543 -0.065 -0.158 -0.342 0.026

Mechanical methods —

laminaria including dilapan Vaginal PGE2 (tablet) 0.728 1042.6 0.164 -0.748 1.078 -0.004 -0.329 0.309

Mechanical methods —

laminaria including dilapan Vaginal PGE2 (gel) 0.356 1040.6 0.088 -0.501 0.673 -0.225 -0.545 0.093

Mechanical methods —

laminaria including dilapan Intracervical PGE2 0.205 1045.4 -0.355 -0.852 0.127 0.017 -0.297 0.339

Mechanical methods — Vaginal misoprostol (Dose

laminaria including dilapan less than 50 mcg) 0.262 1035.5 0.458 -0.912 1.930 -0.356 -0.643 -0.070

Mechanical methods —

Double balloon or Cook’s

catheter Vaginal PGE2 (tablet) 0.156 1042.6 -0.167 -0.706 0.379 0.282 -0.034 0.601

Mechanical methods —

Double balloon or Cook’s

catheter Vaginal PGE2 (gel) 0.53 1041.4 -0.243 -1.002 0.524 0.021 -0.263 0.310

Mechanical methods —

Double balloon or Cook’s Vaginal PGE2 (pessary —

catheter slow release) 0.687 1043.6 0.081 -0.508 0.666 -0.056 -0.364 0.253

Mechanical methods —

Double balloon or Cook’s

catheter Intracervical PGE2 0.181 1041.7 -0.774 -2.095 0.467 0.109 -0.159 0.378

Mechanical methods -

Double balloon or Cook’s Vaginal PGE2 pessary

catheter (normal release) 0.106 1040.4 -1.003 -2.418 0.286 0.100 -0.224 0.426
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Extra-amniotic PGE2 or PGF2 | Oral prostaglandins 0.099 1041.2 1.907 -0.411 5.139 -0.146 -0.800 0.496

Extra-amniotic PGE2 or PGF2 | Vaginal PGE2 (tablet) 0.745 1044.1 0.156 -0.802 1.143 -0.022 -0.527 0.483

Extra-amniotic PGE2 or PGF2 | Intracervical PGE2 0.474 1043.1 0.871 -1.643 4.308 -0.073 -0.498 0.368
Vaginal PGE2 pessary

Extra-amniotic PGE2 or PGF2 | (normal release) 0.872 1042.6 -0.072 -1.076 0.939 0.019 -0.515 0.556

Oral prostaglandins Vaginal PGE2 (tablet) 0.601 1044.8 -0.408 -2.370 1.462 0.107 -0.409 0.620

Oral prostaglandins Intracervical PGE2 0.289 1043.5 0.665 -0.723 2.096 -0.143 -0.632 0.355

Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.951 1041.9 -0.166 -0.701 0.368 -0.185 -0.395 0.027
Vaginal PGE2 (pessary —

Vaginal PGE2 (tablet) slow release) 0.209 1043.8 0.177 -0.437 0.783 -0.247 -0.485 -0.013

Vaginal PGE2 (tablet) Intracervical PGE2 0.113 1042.4 -0.443 -0.899 0.012 -0.038 -0.246 0.168
Vaginal PGE2 pessary

Vaginal PGE2 (tablet) (normal release) 0.898 1042.9 -0.081 -0.876 0.705 -0.135 -0.410 0.139

Buccal/sublingual

misoprostol Vaginal PGE2 (gel) 0.91 1044 0.119 -0.983 1.230 0.183 -0.038 0.411

Buccal/sublingual

misoprostol Intracervical PGE2 0.099 1043.8 0.957 0.088 1.843 0.207 -0.009 0.426

Buccal/sublingual Vaginal misoprostol (Dose

misoprostol less than 50 mcg) 0.497 1043.5 -0.088 -0.404 0.231 0.051 -0.204 0.302
Vaginal PGE2 (pessary —

Vaginal PGE2 (gel) slow release) 0.807 1043.5 -0.057 -0.457 0.341 -0.001 -0.201 0.199

Vaginal PGE2 (gel) PGF2 gel 0.759 1044 0.010 -1.025 1.078 -0.180 -0.825 0.451

Vaginal PGE2 (gel) Intracervical PGE2 0.921 1042.2 0.058 -0.303 0.418 0.078 -0.080 0.235
Vaginal PGE2 pessary

Vaginal PGE2 (gel) (normal release) 0.446 1042.4 0.381 -0.501 1.265 0.026 -0.209 0.258
Vaginal misoprostol (Dose

Vaginal PGE2 (gel) less than 50 mcg) 0.142 1036.8 0.018 -0.284 0.322 -0.237 -0.400 -0.076

Vaginal PGE2 (pessary —

slow release) Intracervical PGE2 0.305 1043.2 0.248 -0.107 0.609 0.036 -0.162 0.230

Vaginal PGE2 (pessary — Vaginal misoprostol (Dose

slow release) less than 50 mcg) 091 1042.3 -0.147 -0.522 0.217 -0.171 -0.369 0.025
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Vaginal PGE2 pessary
Intracervical PGE2 (normal release) 0.977 1041.1 -0.019 -0.500 0.453 -0.011 -0.260 0.237
Vaginal misoprostol (Dose
Intracervical PGE2 less than 50 mcg) 0.568 1042.2 -0.317 -0.567 -0.066 -0.231 -0.390 -0.075
Vaginal PGE2 pessary Vaginal misoprostol (Dose
(normal release) less than 50 mcg) 0.358 1043 0.216 -0.762 1.210 -0.256 -0.488 -0.020

Direct and indirect estimates of the treatment difference log-odds ratio (LOR) between pairs of interventions from node-splitting models of the
outcome C-section, unfavourable cervix subgroup. Treatment comparisons where the difference between indirect and direct estimates indicates
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inconsistency (p value below 0.05) are presented at the top of the table, highlighted in yellow.
Intervention 1 Intervention 2 | Residual Direct Indirect
prvalie deviance? Median | 2.5%Crl | 97.5% Crl | Median | 2.5%Crl | 97.5% Crl
Consistency model - 783.9 - - - - - -
Oral misoprostol tablet (dose | Titrated (low dose) oral
less than 50 mcg) misoprostol solution 0.038 780.1 0.586 -0.114 1.297 -0.302 -0.766 0.154
Oral misoprostol tablet (dose | Vaginal misoprostol (dose
less than 50 mcg) less than 50 mcg) 0.027 785.1 -0.913 -1.835 -0.003 0.189 -0.179 0.563
Nitric oxide Placebo 0.019 788.2 0.055 -0.203 0.316 0.519 0.228 0.814
Vaginal misoprostol (dose
Nitric oxide less than 50 mcg) 0.008 779.7 0.982 0.123 1.907 -0.201 -0.427 0.022
Mechanical methods —
Oestrogens laminaria including dilapan 0.045 782.8 0.989 0.021 1.996 -0.192 -0.852 0.457
Oestrogens Vaginal PGE2 (gel) 0.041 781.3 0.969 -0.015 1.981 -0.240 -0.847 0.364
Oestrogens Intracervical PGE2 0.01 782.1 -0.512 -1.300 0.298 0.881 0.175 1.602
Placebo Hyaluronidase 0.001 787.5 -1.505 -2.343 -0.691 0.568 -0.257 1.399
Mechanical methods — foley
Hyaluronidase catheter 0 786.1 -0.701 -1.527 0.110 1.387 0.548 2.275
No treatment IV oxytocin 0.733 782.8 0.001 -0.813 0.846 0.153 -0.184 0.486
No treatment Nitric oxide 0.917 784.3 -0.272 -1.014 0.476 -0.231 -0.561 0.093
No treatment Placebo 0.888 782.7 0.037 -0.574 0.640 -0.011 -0.319 0.302
Mechanical methods — foley
No treatment catheter 0.6 782.6 0.217 -1.196 1.642 -0.165 -0.444 0.119
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Mechanical methods —

No treatment laminaria including dilapan 0.71 782.7 -0.187 -0.803 0.430 -0.047 -0.457 0.362

No treatment Oral prostaglandins 0.642 782.9 -1.100 -2.562 0.356 -0.693 -1.629 0.215

No treatment Vaginal PGE2 (gel) 0.304 784.7 -0.623 -1.600 0.310 -0.114 -0.398 0.169

No treatment Intracervical PGE2 0.842 781.4 -0.059 -0.394 0.277 -0.108 -0.495 0.254
Vaginal PGE2 pessary

No treatment (normal release) 0.749 782.6 0.048 -1.121 1.222 -0.151 -0.511 0.206

Vaginal misoprostol (dose 50 | Oral misoprostol tablet (dose

mcg or more) 50mcg or more) 0.316 782 -0.009 -0.245 0.224 -0.176 -0.399 0.050

Vaginal misoprostol (dose 50

mcg or more) IV oxytocin 0.35 783.5 0.261 -0.099 0.626 0.469 0.219 0.714

Vaginal misoprostol (dose 50

mcg or more) Nitric oxide 0.925 783.3 0.053 -0.356 0.463 0.030 -0.220 0.279

Vaginal misoprostol (dose 50

mcg or more) Placebo 0.797 784.6 0.469 -0.856 1.772 0.294 0.101 0.486

Vaginal misoprostol (dose 50 | Mechanical methods — foley

mcg or more) catheter 0.811 783.4 0.039 -0.499 0.583 0.108 -0.059 0.277

Vaginal misoprostol (dose 50 | Buccal/sublingual

mcg or more) misoprostol 0.714 784.3 -0.239 -0.593 0.112 -0.156 -0.435 0.124

Vaginal misoprostol (dose 50

mcg or more) Vaginal PGE2 (tablet) 0.982 783.5 0.254 -0.103 0.611 0.258 0.008 0.509

Vaginal misoprostol (dose 50

mcg or more) Vaginal PGE2 (gel) 0.589 781.2 0.038 -0.247 0.322 0.129 -0.050 0.312

Vaginal misoprostol (dose 50 | Vaginal PGE2 (pessary — slow

mcg or more) release) 0.416 782.1 0.264 -0.169 0.710 0.062 -0.142 0.266

Vaginal misoprostol (dose 50

mcg or more) Intracervical PGE2 0.789 782.2 0.139 -0.125 0.405 0.180 0.014 0.349

Vaginal misoprostol (dose 50 | Vaginal PGE2 pessary

mcg or more) (normal release) 0.789 782.3 0.230 -0.495 0.951 0.124 -0.156 0.403

Vaginal misoprostol (dose 50 | Vaginal misoprostol (dose

mcg or more) less than 50 mcg) 0.924 780 -0.095 -0.359 0.171 -0.081 -0.244 0.079

Oral misoprostol tablet (dose | Oral misoprostol tablet (dose

less than 50 mcg) 50mcg or more) 0.873 785 -0.091 -1.503 1.396 0.035 -0.345 0.414
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Oral misoprostol tablet (dose

Mechanical methods — foley

less than 50 mcg) catheter 0.508 783.3 0.375 -0.197 0.959 0.134 -0.299 0.565
Oral misoprostol tablet (dose

less than 50 mcg) Vaginal PGE2 (gel) 0.714 785 0.071 -0.800 0.945 0.247 -0.136 0.634
Oral misoprostol tablet (dose

less than 50 mcg) Intracervical PGE2 0.436 783.8 -0.103 -1.162 0.916 0.332 -0.041 0.706
Oral misoprostol tablet (dose | Titrated (low dose) oral

50mcg or more) misoprostol solution 0.294 783.7 0.508 -0.586 1.650 -0.094 -0.390 0.208
Oral misoprostol tablet (dose

50mcg or more) IV oxytocin 0.358 784.6 -0.463 -2.858 1.557 0.507 0.266 0.746
Oral misoprostol tablet (dose

50mcg or more) Placebo 0.187 784.2 0.998 0.068 2.010 0.350 0.125 0.575
Oral misoprostol tablet (dose | Mechanical methods — foley

50mcg or more) catheter 0.717 779.3 0.120 -0.339 0.570 0.212 0.007 0.418
Oral misoprostol tablet (dose | Buccal/sublingual

50mcg or more) misoprostol 0.349 783.5 -0.308 -0.821 0.200 -0.036 -0.302 0.231
Oral misoprostol tablet (dose

50mcg or more) Vaginal PGE2 (gel) 0.35 780 -0.072 -0.677 0.527 0.225 0.024 0.425
Oral misoprostol tablet (dose

50mcg or more) Intracervical PGE2 0.834 782.3 0.212 -0.257 0.675 0.269 0.073 0.461
Oral misoprostol tablet (dose | Vaginal misoprostol (dose

50mcg or more) less than 50 mcg) 0.066 780.8 0.217 -0.060 0.502 -0.105 -0.309 0.098
Titrated (low dose) oral Sustained release

misoprostol solution misoprostol insert 0.76 783.9 0.392 -0.486 1.306 0.237 -0.245 0.722
Titrated (low dose) oral

misoprostol solution IV oxytocin 0.308 784.2 0.893 0.158 1.637 0.481 0.150 0.809
Titrated (low dose) oral

misoprostol solution Vaginal PGE2 (gel) 0.587 780.7 0.153 -0.295 0.609 0.305 -0.017 0.639
Titrated (low dose) oral Vaginal PGE2 (pessary — slow

misoprostol solution release) 0.201 784.7 0.855 -0.121 1.895 0.188 -0.102 0.484
Titrated (low dose) oral Vaginal PGE2 pessary

misoprostol solution (normal release) 0.99 784.1 0.290 -0.426 1.016 0.283 -0.079 0.650
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Titrated (low dose) oral Vaginal misoprostol (dose

misoprostol solution less than 50 mcg) 0.514 780.2 0.200 -0.261 0.673 0.012 -0.315 0.334

Sustained release Vaginal PGE2 (pessary — slow

misoprostol insert release) 0.757 783.6 -0.010 -0.392 0.377 -0.170 -1.134 0.781

IV oxytocin Mifepristone 0.406 784.2 -0.888 -2.002 0.218 -0.387 -0.829 0.061

IV oxytocin Oestrogens 0.52 783.2 -0.134 -1.245 0.981 -0.547 -1.155 0.065
Mechanical methods -

IV oxytocin laminaria including dilapan 0.799 785 -0.391 -1.928 1.029 -0.200 -0.540 0.146
Mechanical methods -
Double balloon or Cook’s

IV oxytocin catheter 0.716 784.2 -0.451 -1.632 0.703 -0.231 -0.553 0.087

IV oxytocin Extra-amniotic PGE2 or PGF2 0.135 782.6 -2.224 -5.672 -0.058 -0.445 -1.058 0.160

IV oxytocin Oral prostaglandins 0.167 782.2 -0.253 -1.340 0.923 -1.315 -2.419 -0.289

IV oxytocin Vaginal PGE2 (tablet) 0.597 782.6 -0.365 -1.237 0.500 -0.120 -0.388 0.155

IV oxytocin Vaginal PGE2 (gel) 0.97 784.1 -0.287 -1.081 0.494 -0.304 -0.534 -0.077
Vaginal PGE2 (pessary — slow

IV oxytocin release) 0.683 784.3 -0.407 -0.959 0.144 -0.280 -0.538 -0.020

IV oxytocin Intracervical PGE2 0.439 782.2 -0.392 -0.830 0.049 -0.195 -0.427 0.036
Vaginal PGE2 pessary

IV oxytocin (normal release) 0.632 782.9 -0.106 -0.822 0.614 -0.296 -0.612 0.016
Vaginal misoprostol (dose

IV oxytocin less than 50 mcg) 0.296 785 -0.222 -0.766 0.321 -0.531 -0.758 -0.306
Mechanical methods — foley

Nitric oxide catheter 0.22 782.5 -0.908 -2.708 0.631 0.086 -0.144 0.319
Mechanical methods —

Nitric oxide laminaria including dilapan 0.155 778.4 0.949 -0.168 2.206 0.086 -0.259 0.441

Nitric oxide Vaginal PGE2 (tablet) 0.994 784.1 0.227 -0.576 1.026 0.229 -0.045 0.510

Nitric oxide Vaginal PGE2 (gel) 0.398 784.5 0.249 -0.224 0.714 0.021 -0.215 0.265

Nitric oxide Intracervical PGE2 0.237 784.9 0.543 -0.171 1.261 0.095 -0.123 0.315

Mifepristone Placebo 0.764 782.9 0.386 -0.008 0.786 0.228 -0.670 1.128

Mifepristone Vaginal PGE2 (gel) 0.085 784.2 -1.293 -3.398 0.413 0.251 -0.156 0.659

Oestrogens Placebo 0.293 783 0.103 -0.701 0.915 0.657 0.001 1.318
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Mechanical methods —

Placebo laminaria including dilapan 0.542 784.1 0.232 -0.916 1.403 -0.140 -0.474 0.194

Placebo Extra-amniotic PGE2 or PGF2 0.569 784.7 -0.945 -2.770 0.664 -0.445 -1.046 0.147

Placebo Vaginal PGE2 (tablet) 0.413 781.6 | -19.563 -46.505 10.939 -0.034 -0.270 0.208

Placebo Vaginal PGE2 (gel) 0.87 785.7 -0.157 -0.582 0.280 -0.199 -0.410 0.011
Vaginal PGE2 (pessary — slow

Placebo release) 0.348 784.1 -0.577 -1.414 0.247 -0.169 -0.401 0.062

Placebo PGF2 gel 0.707 783.4 -0.461 -2.809 1.619 -0.034 -0.927 0.875

Placebo Intracervical PGE2 0.861 778.3 -0.154 -0.433 0.125 -0.121 -0.339 0.111
Vaginal PGE2 pessary

Placebo (normal release) 0.689 782.6 0.000 -0.834 0.863 -0.182 -0.484 0.118
Vaginal misoprostol (dose

Placebo less than 50 mcg) 0.951 782.7 -0.368 -0.866 0.133 -0.385 -0.592 -0.175

Mechanical methods — foley | Mechanical methods —

catheter laminaria including dilapan 0.5 785.1 -0.090 -0.698 0.525 0.147 -0.188 0.479
Mechanical methods -

Mechanical methods — foley | Double balloon or Cook’s

catheter catheter 0.373 781.2 -0.055 -0.398 0.281 0.175 -0.211 0.565

Mechanical methods — foley

catheter Extra-amniotic PGE2 or PGF2 0.71 785 -0.182 -0.960 0.601 -0.391 -1.176 0.353

Mechanical methods — foley

catheter Vaginal PGE2 (tablet) 0.865 784.4 0.198 -0.318 0.704 0.146 -0.086 0.387

Mechanical methods — foley

catheter Vaginal PGE2 (gel) 0.981 777.7 0.009 -0.302 0.320 0.006 -0.188 0.199

Mechanical methods — foley | Vaginal PGE2 (pessary — slow

catheter release) 0.744 783.6 0.044 -0.338 0.414 -0.027 -0.237 0.181

Mechanical methods — foley

catheter PGF2 gel 0.676 784.5 0.316 -1.013 1.675 -0.045 -1.070 0.962

Mechanical methods — foley

catheter Intracervical PGE2 0.159 783.6 0.277 -0.061 0.618 0.008 -0.166 0.179

Mechanical methods — foley | Vaginal PGE2 pessary

catheter (normal release) 0.678 781.5 -0.057 -0.563 0.442 0.066 -0.235 0.365
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Mechanical methods — foley

Vaginal misoprostol (dose

catheter less than 50 mcg) 0.278 778.8 -0.294 -0.528 -0.064 -0.127 -0.317 0.063
Mechanical methods —

laminaria including dilapan Vaginal PGE2 (tablet) 0.838 785.3 0.167 -0.737 1.044 0.066 -0.289 0.413
Mechanical methods —

laminaria including dilapan Vaginal PGE2 (gel) 0.549 781.6 0.086 -0.488 0.647 -0.115 -0.464 0.227
Mechanical methods —

laminaria including dilapan Intracervical PGE2 0.482 783.6 -0.248 -0.971 0.484 0.036 -0.291 0.358
Mechanical methods — Vaginal misoprostol (dose

laminaria including dilapan less than 50 mcg) 0.333 777.9 0.411 -0.965 1.847 -0.270 -0.576 0.032
Mechanical methods —

Double balloon or Cook’s

catheter Vaginal PGE2 (tablet) 0.425 783.7 -0.090 -0.664 0.478 0.174 -0.159 0.509
Mechanical methods —

Double balloon or Cook’s

catheter Vaginal PGE2 (gel) 0.555 783.2 -0.239 -0.956 0.483 -0.011 -0.301 0.288
Mechanical methods —

Double balloon or Cook’s Vaginal PGE2 (pessary — slow

catheter release) 0.605 784.5 0.072 -0.493 0.636 -0.097 -0.413 0.218
Mechanical methods —

Double balloon or Cook’s

catheter Intracervical PGE2 0.194 781.7 -0.763 -2.046 0.454 0.067 -0.208 0.347
Mechanical methods —

Double balloon or Cook’s Vaginal PGE2 pessary

catheter (normal release) 0.12 782.2 -0.999 -2.344 0.308 0.063 -0.285 0.408
Extra-amniotic PGE2 or PGF2 | Oral prostaglandins 0.055 782.7 1.939 -0.439 5.519 -0.614 -1.592 0.361
Extra-amniotic PGE2 or PGF2 | Vaginal PGE2 (tablet) 0.564 782.1 0.134 -0.830 1.093 0.479 -0.206 1.194
Extra-amniotic PGE2 or PGF2 | Intracervical PGE2 0.624 786 1.043 -1.676 4.556 0.329 -0.228 0.896
Oral prostaglandins Vaginal PGE2 (tablet) 0.188 785.2 -0.424 -2.374 1.409 0.903 0.099 1.769
Oral prostaglandins Vaginal PGE2 (gel) 0.146 783.7 1.566 -0.031 3.238 0.229 -0.582 1.035
Oral prostaglandins Intracervical PGE2 0.889 785.6 0.660 -0.742 2.091 0.536 -0.277 1.370
Buccal/sublingual

misoprostol Intracervical PGE2 0.136 784.2 0.968 0.133 1.827 0.305 0.066 0.548
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Buccal/sublingual

Vaginal misoprostol (dose

misoprostol less than 50 mcg) 0.074 785.5 -0.092 -0.383 0.207 0.286 -0.008 0.582

Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.971 784.4 -0.166 -0.674 0.337 -0.156 -0.391 0.083
Vaginal PGE2 (pessary — slow

Vaginal PGE2 (tablet) release) 0.25 783.9 0.376 -0.578 1.344 -0.199 -0.446 0.049

Vaginal PGE2 (tablet) Intracervical PGE2 0.073 784 -0.449 -0.897 -0.013 0.009 -0.227 0.238
Vaginal PGE2 pessary

Vaginal PGE2 (tablet) (normal release) 0.863 785.8 0.013 -1.540 1.577 -0.122 -0.424 0.183
Vaginal PGE2 (pessary — slow

Vaginal PGE2 (gel) release) 0.338 783.4 -0.213 -0.676 0.243 0.034 -0.173 0.241

Vaginal PGE2 (gel) PGF2 gel 0.676 783.5 -0.011 -1.094 1.019 0.345 -1.018 1.689

Vaginal PGE2 (gel) Intracervical PGE2 0.742 783.4 0.009 -0.372 0.397 0.078 -0.092 0.244
Vaginal PGE2 pessary

Vaginal PGE2 (gel) (normal release) 0.431 783.8 0.366 -0.487 1.245 0.004 -0.268 0.282
Vaginal misoprostol (dose

Vaginal PGE2 (gel) less than 50 mcg) 0.417 780.9 -0.056 -0.407 0.294 -0.218 -0.392 -0.045

Vaginal PGE2 (pessary — slow

release) Intracervical PGE2 0.386 783.9 0.229 -0.170 0.622 0.031 -0.174 0.235

Vaginal PGE2 (pessary — slow | Vaginal misoprostol (dose

release) less than 50 mcg) 0.758 783.4 -0.133 -0.487 0.209 -0.197 -0.404 0.013
Vaginal PGE2 pessary

Intracervical PGE2 (normal release) 0.995 780.7 -0.010 -0.473 0.464 -0.008 -0.316 0.292
Vaginal misoprostol (dose

Intracervical PGE2 less than 50 mcg) 0.577 782 -0.318 -0.566 -0.068 -0.231 -0.400 -0.065

Vaginal PGE2 pessary Vaginal misoprostol (dose

(normal release) less than 50 mcg) 0.347 784.1 0.216 -0.735 1.221 -0.259 -0.526 0.004

2 posterior mean residual deviance — relative to 758 data points.
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Direct, indirect, and network estimates of relative treatment effects on the odds-ratio scale
based on node-splitting results (outcome: C-section, full dataset). Treatment codes: 1 - No
treatment, 2 — Placebo, 3 - Vaginal PGE2 (tablet), 4 - Vaginal PGE2 (gel), 5 - Vaginal
PGE2 (pessary — slow release), 6 - PGF2 gel, 7 - Intracervical PGE2, 8 - Vaginal PGE2
pessary (normal release), 9 - Vaginal misoprostol (Dose less than 50 mcg), 10 - Vaginal
misoprostol (Dose 50 mcg or more), 11 - Oral misoprostol tablet (Dose less than 50 mcg),
12 - Oral misoprostol tablet (dose 50mcg or more), 13 - Titrated (low dose) oral
misoprostol solution, 14 - Sustained release misoprostol insert, 15 - IV oxytocin, 16 —
Amniotomy, 17 - IV oxytocin plus amniotomy, 18 - Nitric oxide, 19 — Mifepristone, 20 —
Oestrogens, 21 — Corticosteroids, 22 — Relaxin, 23 — Hyaluronidase, 24 - Mechanical
methods (Foley catheter), 25 - Mechanical methods (laminaria including dilapan), 26 -
Mechanical methods (Double balloon or Cook’s catheter), 27 - Extra-amniotic PGE2 or
PGF2, 28 - IV prostaglandin, 29 - Oral prostaglandins, 30 - Buccal/sublingual misoprostol.
Confidence intervals have been bounded at 0.005 and 15 to simplify presentation.
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Direct, indirect, and network estimates of relative treatment effects on the odds-ratio scale
based on node-splitting results (outcome: C-section, unfavourable cervix dataset). Treatment
codes: 1 - No treatment, 2 — Placebo, 3 - Vaginal PGE2 (tablet), 4 - Vaginal PGE2 (gel), 5 -
Vaginal PGE2 (pessary — slow release), 6 - PGF2 gel, 7 - Intracervical PGE2, 8 - Vaginal
PGE2 pessary (normal release), 9 - Vaginal misoprostol (Dose less than 50 mcg), 10 -
Vaginal misoprostol (Dose 50 mcg or more), 11 - Oral misoprostol tablet (Dose less than 50
mcg), 12 - Oral misoprostol tablet (dose 50mcg or more), 13 - Titrated (low dose) oral
misoprostol solution, 14 - Sustained release misoprostol insert, 15 - IV oxytocin, 16 — IV
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oxytocin plus amniotomy, 17 - Nitric oxide, 18 — Mifepristone, 19 — Oestrogens, 20 —
Corticosteroids, 21 — Relaxin, 22 — Hyaluronidase, 23 - Mechanical methods (Foley
catheter), 24 - Mechanical methods (laminaria including dilapan), 25 - Mechanical methods
(Double balloon or Cook’s catheter), 26 - Extra-amniotic PGE2 or PGF2, 27 - Oral
prostaglandins, 28 - Buccal/sublingual misoprostol. Confidence intervals have been bounded
at 0.005 and 15 to simplify presentation.
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Instrumental birth

Analysis of the full dataset included 243 trials of 28 treatments (500 arms) whilst analysis of
the unfavourable cervix dataset included 171 trials of 27 treatments (354 arms). Fitting of
fixed-effect (FE) and random-effect (RE) models, which estimate a parameter for between-
study standard deviation (SD), supported use of the RE model (Table 1). There was
estimated to be relatively low between-study SD; however, use of the RE model structure
resulted in a reduction in mean residual deviance.

Random-effects models required an informative prior to aid convergence, with the standard,
Un(0,5) uninformative prior on between-study standard deviation (SD) (as specified in TSD2)
was replaced with an informative prior for between-study SD drawn from Turner et al. 2015
for obstetric non-pharmacological vs pharmacological interventions. Results were based on
80,000 iterations following a burn-in of 40,000 iterations, which was sufficient to achieve
convergence according to the Brooks Gelman-Rubin statistic. Convergence was satisfactory
for the fixed effect model assuming inconsistency after 20,000 iterations, and the consistency
and inconsistency models were compared using results based on samples from a further
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240,000 iterations on two chains. WinBUGS code for the inconsistency model is provided
below.

Network meta-analysis (NMA) models of the outcome instrumental delivery, comparison of
fixed- (FE) and random-effect (RE) models. Residual deviance is the model's posterior mean
residual deviance, to be compared to number of data points, lower values preferred. DIC is
the Deviance information criteria — lower values preferred.

Dataset Model Between-study SD (mean) Mean Data DIC
Mean | 2.5%Crl | 97.5% Crl | residual | points
deviance | (arms)
Full Consistency NMA (FE) - - - 504.0 500 | 2526.75
Consistency NMA (RE) 0.12 0.04 0.22 493.3 500 | 2528.99
Inconsistency NMA (RE) 0.17 0.05 0.31 510.4 500 | 2624.22
Subgroup Consistency NMA (FE) - - - 354.7 354 | 1774.60
(unfav. Consistency NMA (RE) 0.13 0.04 0.25 346.8 | 354 | 1776.53
cervix) Inconsistency NMA (RE) |  0.17 0.05 034| 359.1| 354 184435

Consistency and inconsistency random-effects NMA models were fitted to the full and
subgroup datasets. In both cases there was no global evidence of inconsistency based on
the DIC or the posterior mean residual deviance. The estimate of between-study SD was
higher and more uncertain within the inconsistency model, which is likely due to lower
estimating power when the consistency assumption is relaxed.

To explore this further we plotted the contribution of each study arm to the total residual
deviance for the inconsistency model vs the consistency model in a dev-dev plot.A simple
rule was used to identify study arms with relatively high deviance in the consistency model:
points with relatively high deviance were those with mean deviance in the consistency NMA
model greater than 2, and where the residual deviance in the consistency NMA was at least
1.5 times that estimated under the inconsistency model.
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Dev-dev plots of each study arm’s deviance in the consistency and inconsistency NMA
models of instrumental delivery, full dataset. Studies were relatively poorly predicted by the
consistency NMA are shown as labelled black points. Red line indicates line of equivalence.
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Dev-dev plots of each study arm’s deviance in the consistency and inconsistency NMA
models of instrumental delivery, unfavourable cervix subgroup dataset. Studies that were
relatively poorly predicted by the consistency NMA are shown as labelled black points. Red
line indicates line of equivalence.

Three studies within both full and unfavourable cervix groups were flagged as having
relatively high residual deviance within the consistency NMA model:

Carlan 2002 was a two-armed trial comparing vaginal misoprostol (dose 50 mcg or more)
and buccal/sublingual misoprostol (codes 10 and 30 in full dataset).

Quinn 1981 was a two-armed trial comparing Foley catheter and extra-amniotic PGE2 or
PGF2 (codes 24 and 27 in full dataset).

Triglia 2010 was a two-armed trial comparing vaginal PGE2 (gel) and vaginal PGE2
(pessary — slow release) (codes 4 and 5 in full dataset).

Six studies were flagged in the full dataset only:

Deo 2012 was a was a three-armed trial of vaginal PGE2 (gel), vaginal misoprostol (dose
less than 50 mcg) and Foley catheter (codes 4, 9, 24).

Valentine 1977 was a three-armed trial comparing no treatment, IV oxytocin and oral
prostaglandin (treatment codes 1, 15, 29).

Heden 1991 was a two-armed trial comparing no treatment and nitric oxide (codes 1 and
17).
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o Nassar 2006 was a two-armed trial comparing vaginal misoprostol (dose 50 mcg or more)
and buccal/sublingual misoprostol (codes 10 and 30).

e Shetty 2003 was a two-armed trial comparing vaginal misoprostol (dose less than 50 mcg)
and oral misoprostol tablet (dose 50mcg or more) (codes 9 and 12).

¢ Young 2020 was a three-armed trial comparing vaginal PGE2 gel, vaginal misoprostol
(dose less than 50 mcg) and oral misoprostol tablet (dose 50mcg or more) (codes 4, 9
and 12).

Inconsistency between direct and indirect evidence (p < 0.05) was indicated in 4 out of 109
comparisons in the full dataset (Table 2) and 1 out of 83 comparisons in the unfavourable
cervix subgroup (Table 3). Multiple testing would suggest that 5/109 and 4/83 comparisons
might be expected to have p values below 0.05.

These results indicate potential inconsistency in the treatment comparisons estimated
between IV oxytocin plus amniotomy and no treatment, between treatment with vaginal
misoprostol (dose 50 mcg or more) and buccal/sublingual misoprostol and between titrated
low-dose oral misoprostol and Foley catheter.

Whilst node-splitting models highlighted 10 treatment comparisons where the treatment

difference drawn from the direct evidence was poorly estimated because of being drawn from
single studies, in each case the network treatment effect estimate was well estimated.
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Table 2. Direct and indirect estimates of treatment difference (LOR), outcome instrumental delivery, full dataset. Where direct and indirect
estimates are inconsistent (p<0.05), treatment comparisons are highlighted in yellow. Residual deviance is the model’s posterior mean residual
deviance, to be compared to number of data points (500), lower values preferred.

. ) Residual Direct Indirect
Intervention 1 Intervention 2 p-value . - -
deviance | Median | 2.5%Crl | 97.5% Crl Median | 2.5% Crl | 97.5% Crl
Consistency model - 495.5 - - - - - -
No treatment IV oxytocin plus amniotomy 0.003 488.7 -1.749 -2.861 -0.697 -0.050 -0.493 0.452
No treatment Oral prostaglandins 0.037 493.7 0.498 -0.766 2.048 -0.979 -1.677 -0.382
Vaginal misoprostol (Dose 50 | Buccal/sublingual
mcg or more) misoprostol 0.006 491.2 -0.971 -1.764 -0.155 0.366 -0.045 0.784
Titrated (low dose) oral Mechanical methods — foley
misoprostol solution catheter 0.044 494.3 -1.221 -2.396 -0.219 -0.167 -0.493 0.247
No treatment IV oxytocin 0.186 498.1 0.458 -0.697 1.248 -0.471 -0.946 -0.065
No treatment Nitric oxide 0.534 498.9 0.036 -1.745 1.860 -0.442 -0.921 0.007
Mechanical methods —
No treatment laminaria including dilapan 0.411 498.8 0.450 -1.623 2.794 -0.546 -1.116 0.020
No treatment Intracervical PGE2 0.695 499 -0.811 -2.353 1.196 -0.450 -0.856 -0.109
Vaginal PGE2 pessary
No treatment (normal release) 0.722 497.9 -0.313 -0.869 0.222 -0.130 -0.677 0.382
Vaginal misoprostol (Dose
No treatment less than 50 mcg) 0.129 494 0.168 -0.856 1.087 -0.698 -1.149 -0.248
Vaginal misoprostol (Dose 50 | Oral misoprostol tablet
mcg or more) (dose 50mcg or more) 0.258 497.2 -0.109 -0.336 0.206 0.117 -0.136 0.362
Vaginal misoprostol (Dose 50 | Titrated (low dose) oral
mcg or more) misoprostol solution 0.998 497.5 -0.094 -1.824 1.703 -0.110 -0.417 0.215
Vaginal misoprostol (Dose 50
mcg or more) IV oxytocin 0.358 497.8 0.248 -0.180 0.679 0.010 -0.272 0.330
Vaginal misoprostol (Dose 50
mcg or more) Nitric oxide 0.832 498.3 0.400 -3.426 4,764 -0.005 -0.336 0.330
Vaginal misoprostol (Dose 50
mcg or more) Placebo 0.779 500.6 -0.121 -0.944 0.868 0.016 -0.266 0.373
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Vaginal misoprostol (Dose 50

Mechanical methods — foley

mcg or more) catheter 0.814 497.6 -0.129 -1.987 1.124 -0.303 -0.515 -0.095

Vaginal misoprostol (Dose 50

mcg or more) Vaginal PGE2 (tablet) 0.856 498.5 -0.057 -0.418 0.329 -0.011 -0.276 0.278

Vaginal misoprostol (Dose 50

mcg or more) Vaginal PGE2 (gel) 0.159 497.6 0.102 -0.200 0.420 -0.147 -0.349 0.031

Vaginal misoprostol (Dose 50 | Vaginal PGE2 (pessary —

mcg or more) slow release) 0.935 498.3 -0.260 -0.982 0.462 -0.315 -0.590 -0.024

Vaginal misoprostol (Dose 50

mcg or more) Intracervical PGE2 0.711 497.5 -0.136 -0.548 0.262 -0.045 -0.270 0.191

Vaginal misoprostol (Dose 50 | Vaginal PGE2 pessary

mcg or more) (normal release) 0.831 500.8 0.225 -0.590 1.068 0.133 -0.148 0.398

Vaginal misoprostol (Dose 50 | Vaginal misoprostol (Dose

mcg or more) less than 50 mcg) 0.428 495.8 -0.049 -0.412 0.303 -0.220 -0.457 -0.001

Oral misoprostol tablet Titrated (low dose) oral

(Dose less than 50 mcg) misoprostol solution 0.074 494.5 -1.034 -2.843 0.535 0.448 -0.276 1.185

Oral misoprostol tablet Mechanical methods — foley

(Dose less than 50 mcg) catheter 0.579 498.2 0.451 -1.062 2.400 -0.022 -0.771 0.649

Oral misoprostol tablet

(Dose less than 50 mcg) Vaginal PGE2 (gel) 0.33 497 0.417 -0.281 1.133 -0.215 -1.493 0.918

Oral misoprostol tablet

(dose 50mcg or more) IV oxytocin 0.432 495.5 -0.470 -1.971 1.048 0.119 -0.159 0.398

Oral misoprostol tablet Mechanical methods — foley

(dose 50mcg or more) catheter 0.366 496.2 -0.401 -0.762 -0.048 -0.205 -0.455 0.024

Oral misoprostol tablet Buccal/sublingual

(dose 50mcg or more) misoprostol 0.131 495 0.319 -0.206 0.865 -0.243 -0.760 0.298

Oral misoprostol tablet

(dose 50mcg or more) Vaginal PGE2 (tablet) 0.617 497.6 -0.184 -0.815 0.467 0.007 -0.253 0.259

Oral misoprostol tablet

(dose 50mcg or more) Vaginal PGE2 (gel) 0.493 494.8 -0.227 -0.722 0.261 -0.035 -0.258 0.177

Oral misoprostol tablet

(dose 50mcg or more) Intracervical PGE2 0.666 498.2 0.055 -0.556 0.615 -0.087 -0.297 0.154
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Oral misoprostol tablet

Vaginal misoprostol (Dose

(dose 50mcg or more) less than 50 mcg) 0.38 494.7 -0.310 -0.669 0.186 -0.093 -0.316 0.159

Titrated (low dose) oral

misoprostol solution IV oxytocin 0.822 498.8 0.050 -1.296 1.210 0.233 -0.160 0.598

Titrated (low dose) oral

misoprostol solution Vaginal PGE2 (gel) 0.425 493.9 -0.011 -0.325 0.353 0.264 -0.253 0.695

Titrated (low dose) oral Vaginal PGE2 (pessary —

misoprostol solution slow release) 0.337 496.1 1.135 -1.405 3.924 -0.222 -0.621 0.129

Titrated (low dose) oral Vaginal PGE2 pessary

misoprostol solution (normal release) 0.625 497.1 0.399 -0.290 1.038 0.202 -0.247 0.612

Titrated (low dose) oral Vaginal misoprostol (Dose

misoprostol solution less than 50 mcg) 0.592 498.4 -0.600 -2.431 1.063 -0.075 -0.374 0.262

IV oxytocin Amniotomy 0.952 497.8 -0.249 -1.286 0.809 -0.230 -0.768 0.321

IV oxytocin IV oxytocin plus amniotomy 0.586 498.2 0.165 -0.727 1.068 -0.119 -0.491 0.198

IV oxytocin Oestrogens 0.595 498.1 -0.050 -2.350 1.975 -0.632 -1.537 0.245

IV oxytocin Extra-amniotic PGE2 or PGF2 0.211 497.6 0.857 -1.095 2.923 -0.420 -0.917 0.190

IV oxytocin IV prostaglandin 0.882 499.8 0.807 -0.286 2.147 0.540 -2.623 3.327

IV oxytocin Oral prostaglandins 0.754 494.1 -0.580 -1.301 0.052 -0.425 -1.163 0.318

IV oxytocin Vaginal PGE2 (tablet) 0.633 497.9 0.355 -1.197 2.190 -0.140 -0.436 0.160

IV oxytocin Vaginal PGE2 (gel) 0.891 498.4 -0.134 -0.791 0.641 -0.209 -0.450 0.062
Vaginal PGE2 (pessary —

IV oxytocin slow release) 0.263 496.7 0.469 -0.937 2.845 -0.440 -0.781 -0.117

IV oxytocin Intracervical PGE2 0.96 497.5 -0.178 -0.730 0.467 -0.168 -0.432 0.176
Vaginal PGE2 pessary

IV oxytocin (normal release) 0.52 500.4 0.193 -0.372 0.764 -0.075 -0.365 0.361
Vaginal misoprostol (Dose

IV oxytocin less than 50 mcg) 0.645 497.7 -0.635 -2.075 0.759 -0.236 -0.587 0.039

Amniotomy IV oxytocin plus amniotomy 0.758 497.6 0.073 -0.448 0.653 0.204 -0.436 0.925

Amniotomy Vaginal PGE2 (gel) 0.889 498.7 0.126 -0.585 0.856 0.077 -0.500 0.582
Mechanical methods — foley

IV oxytocin plus amniotomy | catheter 0.461 496.6 0.034 -1.200 1.584 -0.344 -0.660 0.005

IV oxytocin plus amniotomy | Oral prostaglandins 0.476 497.2 -0.586 -1.378 0.211 -0.228 -0.823 0.369
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Buccal/sublingual

IV oxytocin plus amniotomy misoprostol 0.613 498.2 0.323 -1.131 1.750 0.003 -0.480 0.441

IV oxytocin plus amniotomy | Vaginal PGE2 (tablet) 0.483 496.7 0.141 -0.421 0.746 -0.139 -0.500 0.250

IV oxytocin plus amniotomy | Vaginal PGE2 (gel) 0.104 498.2 -0.435 -0.963 0.083 0.114 -0.243 0.457

IV oxytocin plus amniotomy Intracervical PGE2 0.221 497.3 -0.802 -1.935 0.433 0.018 -0.343 0.316
Vaginal PGE2 pessary

IV oxytocin plus amniotomy | (normal release) 0.355 494.8 -0.478 -1.957 0.999 0.165 -0.174 0.507

Nitric oxide Placebo 0.885 495.9 0.067 -0.195 0.328 0.027 -0.531 0.623

Nitric oxide Vaginal PGE2 (gel) 0.857 495.8 -0.035 -0.529 0.474 -0.104 -0.511 0.344

Nitric oxide Intracervical PGE2 0.971 498.9 -0.022 -3.039 3.749 -0.060 -0.401 0.267

Mifepristone Placebo 0.329 495.9 -0.460 -0.913 -0.053 0.633 -1.328 2.802

Mifepristone Vaginal PGE2 (gel) 0.273 495.3 0.618 -2.261 2.905 -0.588 -1.203 -0.061

Placebo Oestrogens 0.944 496.9 -0.197 -1.163 0.739 -0.291 -2.866 1.414

Placebo Extra-amniotic PGE2 or PGF2 0.47 497.4 0.377 -1.257 1.962 -0.258 -0.875 0.369

Placebo Vaginal PGE2 (gel) 0.341 496.9 -0.687 -1.993 0.453 -0.104 -0.394 0.202
Vaginal PGE2 (pessary —

Placebo slow release) 0.436 496.7 -0.055 -0.915 0.781 -0.412 -0.811 -0.017

Placebo PGF2 gel 0.71 498 -0.659 -1.102 -0.230 -0.336 -1.943 1.234

Placebo Intracervical PGE2 0.576 495.4 0.043 -0.502 0.552 -0.140 -0.507 0.257
Vaginal PGE2 pessary

Placebo (normal release) 0.483 498.6 -0.058 -0.584 0.469 0.183 -0.211 0.595
Vaginal misoprostol (Dose

Placebo less than 50 mcg) 0.363 497.6 -0.816 -2.328 0.441 -0.130 -0.433 0.179

Mechanical methods — foley | Mechanical methods —

catheter laminaria including dilapan 0.489 496.2 0.620 -0.469 1.767 0.147 -0.381 0.617
Mechanical methods —

Mechanical methods — foley | Double balloon or Cook’s

catheter catheter 0.358 496.9 -0.032 -0.392 0.311 0.257 -0.218 0.738

Mechanical methods — foley

catheter Extra-amniotic PGE2 or PGF2 0.168 498.1 -0.596 -1.556 0.359 0.352 -0.310 0.987

Mechanical methods — foley

catheter Vaginal PGE2 (tablet) 0.559 500.1 0.094 -0.505 0.818 0.314 0.048 0.595
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Mechanical methods — foley

catheter Vaginal PGE2 (gel) 0.843 494 0.187 -0.084 0.482 0.227 -0.026 0.486

Mechanical methods — foley | Vaginal PGE2 (pessary —

catheter slow release) 0.113 495.3 0.376 -0.192 1.069 -0.128 -0.441 0.178

Mechanical methods — foley

catheter PGF2 gel 0.635 498.8 0.001 -1.500 2.828 -0.366 -0.884 0.145

Mechanical methods — foley

catheter Intracervical PGE2 0.744 496.9 0.126 -0.515 0.732 0.238 0.031 0.468

Mechanical methods — foley | Vaginal PGE2 pessary

catheter (normal release) 0.969 498.3 0.431 -0.392 1.367 0.455 0.147 0.741

Mechanical methods — foley | Vaginal misoprostol (Dose

catheter less than 50 mcg) 0.775 498.4 0.189 -0.234 0.529 0.118 -0.128 0.358

Mechanical methods —

laminaria including dilapan Vaginal PGE2 (tablet) 0.766 497.5 -0.155 -1.604 1.331 0.054 -0.483 0.589

Mechanical methods —

laminaria including dilapan Vaginal PGE2 (gel) 0.066 498 0.441 -0.197 1.167 -0.337 -0.915 0.245

Mechanical methods —

laminaria including dilapan Intracervical PGE2 0.578 496.9 -0.210 -1.041 0.614 0.089 -0.473 0.594

Mechanical methods —

Double balloon or Cook’s

catheter Vaginal PGE2 (tablet) 0.256 497.6 0.011 -0.467 0.483 0.366 -0.025 0.716

Mechanical methods —

Double balloon or Cook’s

catheter Vaginal PGE2 (gel) 0.875 495.6 0.198 -0.470 0.880 0.135 -0.187 0.457

Mechanical methods —

Double balloon or Cook’s Vaginal PGE2 (pessary —

catheter slow release) 0.539 496.6 -0.370 -1.479 0.468 -0.031 -0.399 0.338

Mechanical methods —

Double balloon or Cook’s

catheter Intracervical PGE2 0.672 497 0.446 -1.016 2.208 0.153 -0.184 0.437

Mechanical methods —

Double balloon or Cook’s Vaginal PGE2 pessary

catheter (normal release) 0.143 496.3 1.325 -0.068 2.964 0.283 -0.081 0.656
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Extra-amniotic PGE2 or PGF2 | IV prostaglandin 0.901 497.8 1.106 -1.578 3.619 1.234 -0.221 2.564

Extra-amniotic PGE2 or PGF2 | Oral prostaglandins 0.533 495.4 -0.808 -2.346 1.075 -0.180 -0.896 0.591

Extra-amniotic PGE2 or PGF2 | Vaginal PGE2 (tablet) 0.464 497.1 -0.027 -0.765 0.715 0.370 -0.444 1.257

Oral prostaglandins Vaginal PGE2 (tablet) 0.745 498.8 0.091 -1.937 2.118 0.334 -0.220 0.850

Oral prostaglandins Vaginal PGE2 (gel) 0.706 496.7 -0.069 -1.909 2.400 0.305 -0.206 0.765

Oral prostaglandins Intracervical PGE2 0.342 498.1 -0.256 -1.722 1.068 0.360 -0.158 0.864

Buccal/sublingual

misoprostol Vaginal PGE2 (gel) 0.834 496.4 -0.225 -1.747 1.113 -0.101 -0.474 0.298

Buccal/sublingual

misoprostol Intracervical PGE2 0.888 499 -0.180 -1.468 1.086 -0.088 -0.509 0.332

Buccal/sublingual Vaginal misoprostol (Dose

misoprostol less than 50 mcg) 0.307 497.5 -1.299 -3.638 1.417 -0.158 -0.525 0.252

Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.225 497.3 -0.333 -0.806 0.164 0.001 -0.239 0.230
Vaginal PGE2 (pessary —

Vaginal PGE2 (tablet) slow release) 0.967 497.7 -0.315 -0.984 0.390 -0.329 -0.652 0.038

Vaginal PGE2 (tablet) Intracervical PGE2 0.686 500 -0.343 -2.751 1.809 -0.022 -0.232 0.263
Vaginal PGE2 pessary

Vaginal PGE2 (tablet) (normal release) 0.622 498.3 -0.140 -1.043 0.841 0.165 -0.219 0.462
Vaginal PGE2 (pessary —

Vaginal PGE2 (gel) slow release) 0.242 497.4 -0.618 -1.281 -0.056 -0.144 -0.606 0.136

Vaginal PGE2 (gel) Intracervical PGE2 0.423 497.3 -0.128 -0.504 0.293 0.077 -0.149 0.295
Vaginal misoprostol (Dose

Vaginal PGE2 (gel) less than 50 mcg) 0.089 489.9 0.201 -0.158 0.554 -0.189 -0.439 0.052

Vaginal PGE2 (pessary —

slow release) Intracervical PGE2 0.934 498.5 0.277 -0.793 1.003 0.260 -0.051 0.578

Vaginal PGE2 (pessary — Vaginal misoprostol (Dose

slow release) less than 50 mcg) 0.359 4959 0.420 -0.208 1.056 0.095 -0.246 0.410
Vaginal PGE2 pessary

Intracervical PGE2 (normal release) 0.763 495.6 0.276 -0.268 0.836 0.182 -0.136 0.501
Vaginal misoprostol (Dose

Intracervical PGE2 less than 50 mcg) 0.078 496 -0.357 -0.769 -0.037 -0.010 -0.245 0.230
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Table 3. Direct and indirect estimates of treatment difference (LOR), outcome instrumental delivery, unfavourable cervix subgroup. Where direct

and indirect estimates are inconsistent (p<0.05), treatment comparisons are highlighted in yellow. Residual deviance is the model’'s posterior
mean residual deviance, to be compared to number of data points (354), lower values preferred.

. . Residual Direct Indirect
Intervention 1 Intervention 2 p-value . - -

deviance | Median | 2.5% Crl | 97.5% Crl Median | 2.5% Crl | 97.5% Crl

Consistency Model - NA 349.9 - - - - - R
Vaginal PGE2 (pessary — slow
Vaginal PGE2 (gel) release) 0.029 347 | -1.912 -3.591 -0.370 -0.174 -0.520 0.179
No treatment IV oxytocin 0.37 350.1 0.995 -0.680 2.760 0.136 -0.943 1.644
No treatment Nitric oxide 0.869 351.8 0.174 -1.381 1.749 0.055 -1.155 1.202
Mechanical methods — foley

No treatment catheter 0.831 350.1 0.272 -1.833 2.461 -0.016 -0.991 0.979
No treatment Oral prostaglandins 0.722 348.4 0.453 -0.970 1.954 0.122 -1.197 1.455
No treatment Intracervical PGE2 0.247 348.3 | -0.568 -2.306 1.003 0.411 -0.614 1.375
Vaginal misoprostol (Dose 50 | Oral misoprostol tablet
mcg or more) (dose 50mcg or more) 0.265 349.8 | -0.214 -0.484 0.056 0.065 -0.323 0.406
Vaginal misoprostol (Dose 50
mcg or more) IV oxytocin 0.105 346.9 1.396 0.073 3.371 0.114 -0.285 0.485
Vaginal misoprostol (Dose 50
mcg or more) Nitric oxide 0.917 351.5 0.171 -3.116 4.105 -0.041 -0.400 0.332
Vaginal misoprostol (Dose 50
mcg or more) Placebo 0.861 349.7 | -0.079 -1.291 1.100 0.020 -0.349 0.380
Vaginal misoprostol (Dose 50
mcg or more) Hyaluronidase 0.898 350.2 | -0.176 -1.394 0.981 -0.251 -0.483 -0.014
Vaginal misoprostol (Dose 50 | Buccal/sublingual
mcg or more) misoprostol 0.07 347.1| -0.772 -1.956 0.269 0.287 -0.190 0.788
Vaginal misoprostol (Dose 50
mcg or more) Vaginal PGE2 (tablet) 0.933 350.6 0.024 -0.388 0.427 0.005 -0.358 0.345
Vaginal misoprostol (Dose 50
mcg or more) Vaginal PGE2 (gel) 0.238 349.3 0.110 -0.206 0.414 -0.144 -0.430 0.147
Vaginal misoprostol (Dose 50
mcg or more) Intracervical PGE2 0.574 349.6 | -0.187 -0.668 0.398 0.012 -0.282 0.277
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Vaginal misoprostol (Dose 50

Vaginal PGE2 pessary

mcg or more) (normal release) 0.818 350 0.268 -0.449 1.073 0.161 -0.204 0.517
Vaginal misoprostol (Dose 50 | Vaginal misoprostol (Dose
mcg or more) less than 50 mcg) 0.424 348.9 | -0.045 -0.434 0.381 -0.233 -0.506 0.035
Oral misoprostol tablet Titrated (low dose) oral
(Dose less than 50 mcg) misoprostol solution 0.093 348.7 | -0.993 -3.227 0.491 0.410 -0.334 1.149
Oral misoprostol tablet
(Dose less than 50 mcg) Hyaluronidase 0.734 349.9 0.354 -1.584 2.377 -0.037 -0.680 0.615
Oral misoprostol tablet
(Dose less than 50 mcg) Vaginal PGE2 (gel) 0.367 349.8 0.417 -0.290 1.110 -0.249 -1.430 0.931
Oral misoprostol tablet
(dose 50mcg or more) Hyaluronidase 0.074 347.2 | -0.409 -0.775 -0.039 0.009 -0.287 0.324
Oral misoprostol tablet Buccal/sublingual
(dose 50mcg or more) misoprostol 0.396 348.9 0.362 -0.185 0.898 -0.053 -0.800 0.695
Oral misoprostol tablet
(dose 50mcg or more) Intracervical PGE2 0.967 351 0.098 -0.459 0.633 0.092 -0.325 0.361
Oral misoprostol tablet Vaginal misoprostol (Dose
(dose 50mcg or more) less than 50 mcg) 0.877 350.1 | -0.107 -0.711 0.483 -0.056 -0.348 0.250
Titrated (low dose) oral
misoprostol solution Vaginal PGE2 (gel) 0.266 348.8 | -0.087 -0.555 0.384 0.362 -0.222 0.979
Titrated (low dose) oral Vaginal PGE2 (pessary —
misoprostol solution slow release) 0.419 350 0.894 -1.458 5.262 -0.227 -0.720 0.246
Titrated (low dose) oral Vaginal PGE2 pessary
misoprostol solution (normal release) 0.571 349.7 0.419 -0.245 1.067 0.183 -0.337 0.732
Titrated (low dose) oral Vaginal misoprostol (Dose
misoprostol solution less than 50 mcg) 0.673 351.3 | -0.566 -2.850 1.926 -0.043 -0.480 0.388
IV oxytocin Oestrogens 0.453 351.3 0.109 -2.050 1.908 -0.676 -1.540 0.277
Mechanical methods —
Double balloon or Cook’s
IV oxytocin catheter 0.16 350.2 1.058 -1.020 2.983 -0.495 -1.258 0.489
IV oxytocin Oral prostaglandins 0.949 349 | -0.127 -1.213 0.968 -0.025 -1.375 1.231
IV oxytocin Vaginal PGE2 (tablet) 0.431 350 0.563 -1.398 2.524 -0.272 -0.675 0.155
IV oxytocin Vaginal PGE2 (gel) 0.961 349.2 | -0.178 -1.059 0.643 -0.194 -0.607 0.186
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Vaginal PGE2 (pessary —

IV oxytocin slow release) 0.151 347.5 0.530 -0.933 2.030 -0.583 -1.069 -0.078

IV oxytocin Intracervical PGE2 0.588 350.3 | -0.032 -0.713 0.647 -0.290 -0.701 0.146
Vaginal PGE2 pessary

IV oxytocin (normal release) 0.79 349.6 | -0.070 -0.680 0.526 0.028 -0.497 0.488
Vaginal misoprostol (Dose

IV oxytocin less than 50 mcg) 0.788 350.3 | -0.535 -2.062 0.812 -0.349 -0.715 0.076

Nitric oxide Placebo 0.733 350.3 0.082 -0.198 0.330 -0.023 -0.610 0.566

Nitric oxide Vaginal PGE2 (gel) 0.832 350.4 | -0.009 -0.495 0.450 0.059 -0.427 0.471

Nitric oxide Intracervical PGE2 0.919 350 | -0.168 -3.901 2.909 0.053 -0.336 0.416

Mifepristone Placebo 0.265 349 | -0.434 -0.913 -0.064 0.658 -1.147 2.657

Mifepristone Vaginal PGE2 (gel) 0.305 349.6 0.525 -1.498 2.433 -0.542 -1.108 0.013

Oestrogens Placebo 0.891 349.8 0.290 -0.706 1.225 0.126 -1.543 2.148
Mechanical methods —
Double balloon or Cook’s

Placebo catheter 0.582 350.6 0.228 -1.324 1.820 -0.248 -0.958 0.410

Placebo Vaginal PGE2 (gel) 0.259 349.3 | -0.816 -2.412 0.500 0.013 -0.320 0.331
Vaginal PGE2 (pessary —

Placebo slow release) 0.381 349.6 0.015 -0.857 0.950 -0.442 -0.900 0.064

Placebo Intracervical PGE2 0.904 350.1 | -0.074 -0.563 0.593 0.014 -0.472 0.358
Vaginal PGE2 pessary

Placebo (normal release) 0.193 348.4 | -0.744 -2.162 0.563 0.233 -0.260 0.649
Vaginal misoprostol (Dose

Placebo less than 50 mcg) 0.439 349.7 | -1.521 -4.654 2.854 -0.146 -0.512 0.217
Mechanical methods — foley

Hyaluronidase catheter 0.586 350.1 0.509 -0.557 1.770 0.113 -0.390 0.627
Mechanical methods —

Hyaluronidase laminaria including dilapan 0.433 350.1 | -0.021 -0.377 0.285 0.220 -0.279 0.676
Mechanical methods —
Double balloon or Cook’s

Hyaluronidase catheter 0.172 348.2 | -0.431 -1.459 0.552 0.387 -0.258 1.045

Hyaluronidase Vaginal PGE2 (tablet) 0.726 349.6 0.109 -0.587 0.828 0.263 -0.045 0.538
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Hyaluronidase Vaginal PGE2 (gel) 0.24 344 0.077 -0.239 0.384 0.344 0.072 0.618
Vaginal PGE2 (pessary —

Hyaluronidase slow release) 0.096 348.2 0.439 -0.200 1.009 -0.190 -0.691 0.238

Hyaluronidase Intracervical PGE2 0.723 349.8 0.131 -0.503 0.761 0.253 -0.003 0.557
Vaginal PGE2 pessary

Hyaluronidase (normal release) 0.765 347.8 0.301 -0.425 1.068 0.421 0.066 0.780
Vaginal misoprostol (Dose

Hyaluronidase less than 50 mcg) 0.542 348.8 0.182 -0.204 0.547 0.032 -0.286 0.326

Mechanical methods — foley

catheter Vaginal PGE2 (tablet) 0.75 349.6 | -0.177 -1.682 1.354 0.073 -0.437 0.620

Mechanical methods — foley

catheter Vaginal PGE2 (gel) 0.105 349.4 0.297 -0.214 1.163 -0.170 -0.777 0.267

Mechanical methods — foley

catheter Intracervical PGE2 0.569 349.7 | -0.190 -1.015 0.721 0.117 -0.475 0.663

Mechanical methods —

laminaria including dilapan Vaginal PGE2 (tablet) 0.361 350.8 0.006 -0.505 0.498 0.323 -0.107 0.725

Mechanical methods —

laminaria including dilapan Vaginal PGE2 (gel) 0.791 349.4 0.197 -0.471 0.848 0.110 -0.217 0.483

Mechanical methods — Vaginal PGE2 (pessary —

laminaria including dilapan slow release) 0.532 350.5 | -0.397 -1.418 0.531 -0.049 -0.433 0.421

Mechanical methods —

laminaria including dilapan Intracervical PGE2 0.628 347.7 0.522 -0.911 2.385 0.155 -0.188 0.515

Mechanical methods — Vaginal PGE2 pessary

laminaria including dilapan (normal release) 0.09 347.9 1.293 0.101 2.876 0.250 -0.161 0.676

Mechanical methods —

Double balloon or Cook’s

catheter Oral prostaglandins 0.46 350.8 | -0.378 -2.335 1.338 0.333 -0.781 1.516

Mechanical methods —

Double balloon or Cook’s

catheter Vaginal PGE2 (tablet) 0.511 348.5 0.015 -0.711 0.729 0.374 -0.482 1.214

Oral prostaglandins Vaginal PGE2 (tablet) 0.806 351.8 0.056 -1.736 2.164 -0.181 -1.231 0.733

Oral prostaglandins Vaginal PGE2 (gel) 0.994 351.5 | -0.095 -2.748 2.153 -0.096 -0.993 0.716

Oral prostaglandins Intracervical PGE2 0.59 349.8 | -0.397 -1.793 1.054 0.037 -0.843 0.846
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Buccal/sublingual

misoprostol Intracervical PGE2 0.946 351 | -0.184 -1.386 0.903 -0.141 -0.635 0.335

Buccal/sublingual Vaginal misoprostol (Dose

misoprostol less than 50 mcg) 0.368 347.9 | -1.000 -2.952 0.663 -0.214 -0.717 0.278

Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.105 348.7 | -0.357 -0.849 0.127 0.121 -0.178 0.440
Vaginal PGE2 (pessary —

Vaginal PGE2 (tablet) slow release) 0.295 347.2 0.443 -1.040 1.900 -0.340 -0.766 0.070

Vaginal PGE2 (tablet) Intracervical PGE2 0.903 349.5 | -0.131 -3.036 2.146 -0.002 -0.302 0.302
Vaginal PGE2 pessary

Vaginal PGE2 (tablet) (normal release) 0.539 349.7 | -0.130 -1.164 0.918 0.200 -0.168 0.617

Vaginal PGE2 (gel) Intracervical PGE2 0.23 348.3 | -0.293 -0.878 0.274 0.083 -0.177 0.329
Vaginal misoprostol (Dose

Vaginal PGE2 (gel) less than 50 mcg) 0.272 346.7 0.137 -0.385 0.745 -0.195 -0.461 0.093

Vaginal PGE2 (pessary —

slow release) Intracervical PGE2 0.112 347.1 1.310 -0.069 2.611 0.187 -0.182 0.565

Vaginal PGE2 (pessary — Vaginal misoprostol (Dose

slow release) less than 50 mcg) 0.356 350.8 0.423 -0.245 1.048 0.029 -0.384 0.480
Vaginal PGE2 pessary

Intracervical PGE2 (normal release) 0.676 347.3 0.261 -0.283 0.811 0.120 -0.256 0.517
Vaginal misoprostol (Dose

Intracervical PGE2 less than 50 mcg) 0.176 348.4 | -0.369 -0.763 0.040 0.004 -0.352 0.309
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Forest plots for the outcome instrumental delivery, full dataset, showing direct, indirect and
network estimates of treatment difference (contrast), odds ratio scale. Treatment codes: 1 -
No treatment, 2 — Placebo, 3 - Vaginal PGE2 (tablet), 4 - Vaginal PGE2 (gel), 5 - Vaginal
PGE2 (pessary — slow release), 6 - PGF2 gel, 7 - Intracervical PGE2, 8 - Vaginal PGE2
pessary (normal release), 9 - Vaginal misoprostol (dose less than 50 mcg), 10 - Vaginal
misoprostol (dose 50 mcg or more), 11 - Oral misoprostol tablet (dose less than 50 mcg), 12
- Oral misoprostol tablet (dose 50mcg or more), 13 - Titrated (low dose) oral misoprostol
solution, 14 - Sustained release misoprostol insert, 15 - IV oxytocin, 16 — Amniotomy, 17 - IV
oxytocin plus amniotomy, 18 - Nitric oxide, 19 — Mifepristone, 20- Oestrogens, 21 — Relaxin,
22 - Mechanical methods — Foley catheter, 23 - Mechanical methods — laminaria including
dilapan, 24 - Mechanical methods — Double balloon or Cook’s catheter, 25 - Extra-amniotic
PGE2 or PGF2, 26 - IV prostaglandin, 27 - Oral prostaglandins, 28 - Buccal/sublingual
misoprostol.
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Forest plots for the outcome instrumental delivery, unfavourable cervix subgroup, showing direct,
indirect and network estimates of treatment difference (contrast), odds ratio scale. Treatment codes: 1
- No treatment, 2 - Placebo, 3 - Vaginal PGE2 (tablet), 4 - Vaginal PGE2 (gel), 5 - Vaginal PGE2
(pessary — slow release), 6 - PGF2 gel, 7 - Intracervical PGE2, 8 - Vaginal PGE2 pessary (normal
release), 9 - Vaginal misoprostol (dose less than 50 mcg), 10 - Vaginal misoprostol (dose 50 mcg or
more), 11 - Oral misoprostol tablet (dose less than 50 mcg), 12 - Oral misoprostol tablet (dose 50mcg
or more), 13 - Titrated (low dose) oral misoprostol solution, 14 - Sustained release misoprostol insert,
15 - IV oxytocin, 16 - IV oxytocin plus amniotomy, 17 - Nitric oxide, 18 - Mifepristone, 19 - Oestrogens,
20 - Relaxin, 21 - Mechanical methods — Foley catheter, 22 - Mechanical methods — laminaria
including dilapan, 23 - Mechanical methods — Double balloon or Cook’s catheter, 24 - Extra-amniotic
PGE2 or PGF2, 25 - IV prostaglandin, 26 - Oral prostaglandins, 27 - Buccal/sublingual misoprostol
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Epidural

Inconsistency checks were performed using the random effects model, as this had lower DIC
than the fixed effects model. Convergence was satisfactory for the random effects model
assuming inconsistency after 50,000 iterations, and the consistency and inconsistency
models were compared using results based on samples from a further 50,000 iterations on
four chains. WinBUGS code for the inconsistency model is provided below.

Analysis of the full dataset for the epidural outcome covered 85 trials (174 arms) with 25
treatments. Analysis of the unfavourable cervix subgroup dataset covered 60 trials (123
arms) of 21 treatments.

Comparing model fit for fixed and random-effect network meta-analysis (NMA) models
indicates support for the random-effect model on the basis of improved fit shown by a
sizeable decrease in the posterior mean residual deviance and a lower DIC (which accounts
for model complexity) (Table 1). We therefore used the random effects model to assess the
consistency assumption.

It was not possible to fit the inconsistency model using the standard, Un(0,5) uninformative
prior on between-study standard deviation (SD) (as specified in TSD2 (1)). Instead we used
an informative prior for between-study SD drawn from Turner et al. 2015 (2) for obstetric non-
pharmacological vs pharmacological interventions (0). This was used for both inconsistency
and consistency models to enable a fair comparison. Results were based on 60,000
iterations following a burn-in of 20,000 iterations, which was sufficient to achieve
convergence according to the Brooks Gelman-Rubin statistic (3).

There is some evidence of inconsistency, with the posterior mean residual deviance
approximately 3.6 lower in the inconsistency NMA than in the consistency NMA. The central
estimate of between-study SD, though not the 95% credible interval, was lower in the
inconsistency model, suggesting some of the heterogeneity is explained by inconsistency.
When model complexity is taken into account however, the consistency model is preferred
based on DIC.

Four studies were denoted potentially inconsistent in the full dataset; these were the same
studies identified in the 2019 analysis (MacKenzie 1979, Sciscione 2001, Ferraiolo 2010 and
Cromi 2011). Three of these four (Cromi 2011, MacKenzie 1979 and Ferraiolo 2010) were
also flagged as inconsistent in the unfavourable cervix subgroup analysis.

e Cromi 2011
o Compares Vaginal PGE2 (pessary — slow release) and Foley catheter
o Codes in full dataset model: 5 and 22
e Ferraiolo 2010
o Compares Vaginal PGE2 (gel) and Vaginal PGE2 (pessary — slow release)
o Codes in full dataset model: 4 and 5
e Sciscione 2001 (inconsistent in full dataset only)
o Compares Vaginal misoprostol (dose 50 mcg or more) and Foley catheter
o Codes in full dataset model: 10 and 22
o MacKenzie 1979
o Compares Placebo, Vaginal PGE2 (gel) and PGF2 gel
o oCodes in full dataset model: 1, 4 and 6

Table 54. Model fit statistics for NMA of Epidural outcome on full dataset.
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Dataset Model Between-study SD Residual DIC®
(median, 95% Crl) Deviance®

Consistency model - FE - 190.0 | 1062.60
Eull Consistency model —RE | 0.176 (0.066, 0.301) 173.8 | 1059.64
Inconsistency model — RE | 0.119 (0.007, 0.303) 169.8 | 1076.92
Consistency model - FE - 143.1 773.22

Unfavourable -
. Consistency model —RE | 0.220 (0.084, 0.377) 125.9 768.13

cervix subgroup

Inconsistency model — RE | 0.202 (0.065, 0.393) 122.0 777.86

a Posterior mean residual deviance compared to 174 data points, lower values preferred

b Deviance information criteria (DIC) — lower values preferred

Inconsistency kWA

Cromi 2011

L ]
VAP Cromi 2011
. * MacKenzie 1979
:: ) %oisciune%?lm Ferraiolo 2010
L LY i Ferraiolo 2010
e Sciscione 2001
-

2

Standard NMA

Dev-dev plot of each study arms' residual deviance under the standard and inconsistency
models for the outcome epidural, full dataset. Points with relatively high deviance in the
standard model compared with the inconsistency model shown in orange with labels.

2021)
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Node-splitting compares the direct and indirect estimates for each comparison where both
estimates are available. Direct and indirect evidence on most treatment comparisons agree.
Evidence conflicted on comparisons between vaginal PGE2 slow-release pessary (treatment
5) and Foley catheter (treatment 22); titrated (low dose) oral misoprostol solution and vaginal
misoprostol (dose less than 50 mcg); and vaginal PGE2 (gel) and vaginal PGE2 (pessary —
slow release). Given multiple testing of 50 contrasts, we would expect p-values below 0.05 in
at least two cases.

Forest plots of both the full and unfavourable cervix subgroups indicate that the
inconsistency between direct and indirect estimates of the treatment difference between
vaginal misoprostol (dose less than 50mcg) (intervention 9) and titrated (low dose) oral
misoprostol solution (intervention 13) is likely to be due to the difficulty in estimating a direct
effect. Only one included study (Souza et al. 2013) compared these treatments directly.
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Direct and indirect treatment effect estimates (LOR) for Epidural node-split (full dataset).

- . . Residual Direct Indirect
Intervention 1 Intervention 2 p-value devi a
EVIance " I Median | 2.5% Crl | 97.5Crl | Median | 2.5%Crl | 97.5Crl
Consistency model NA 175
Titrated (low dose) oral Vaginal misoprostol
misoprostol solution 0.018 173.6 | -21.035 -62.248 -2.112 -0.207 -0.691 0.293
(dose less than 50 mcg)
Mechanical methods — foley Vaginal PGE2
catheter 0.003 172.9 | -0.830 -1.224 -0.415 0.033 -0.313 0.387
(pessary — slow release)
Vaginal PGE2 (gel) Vaginal PGE2
0.006 174.4 0.377 -0.066 0.817 -0.438 -0.777 -0.084
(pessary — slow release)
No treat t Mechanical methods —
© treatmen echanical metnoas 0.12 1746 | 008 | -0507| 0685 | -0980| -2221| 0.236
laminaria including dilapan
No treatment Vaginal PGE2 pessary
0.123 174.6 0.089 -0.451 0.632 1.120 -0.086 2.381
(normal release)
Vaginal misoprostol Oral misoprostol tablet
0.853 174.7 0.175 -0.108 0.491 0.130 -0.282 0.530
(dose 50 mcg or more) (dose 50mcg or more)
Vaginal misoprostol IV oxytocin
0.906 175.3 | -0.024 -0.932 0.868 0.035 -0.493 0.568
(dose 50 mcg or more)
Vaginal misoprostol Nitric oxide
0.137 174 | -0.374 -1.212 0.464 0.364 -0.149 0.890
(dose 50 mcg or more)
Vaginal mi tol Mechanical methods — fol
aginal misoprosto echanical methods —Toley 0.06 1729 | -0.885| -2.362| 0.444| 0.402 0.140 |  0.689
catheter
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(dose 50 mcg or more)
Vaginal misoprostol Buccal/sublingual misoprostol
0.657 176 0.240 -0.238 0.720 0.073 -0.485 0.648
(dose 50 mcg or more)
Vaginal misoprostol Vaginal PGE2 (gel)
0.944 175.2 0.158 -0.193 0.523 0.144 -0.160 0.447
(dose 50 mcg or more)
Vaginal misoprostol Vaginal PGE2 (pessary — slow
release) 0.608 176.1 0.355 -0.921 1.661 0.002 -0.345 0.375
(dose 50 mcg or more)
Vaginal misoprostol Intracervical PGE2
0.685 175.7 0.670 -0.228 1.603 0.459 -0.066 0.982
(dose 50 mcg or more)
Vaginal misoprostol Vaginal PGE2 pessary
0.134 174 0.776 -0.104 1.718 -0.259 -1.265 0.773
(dose 50 mcg or more) (normal release)
Oral misoprostol tablet Mechanical methods — foley
catheter 0.869 174.7 0.361 -0.139 0.863 0.438 -0.382 1.267
(dose less than 50 mcg)
Oral misoprostol tablet Vaginal PGE2 (gel)
0.871 175.1 0.238 -0.546 1.008 0.159 -0.380 0.713
(dose less than 50 mcg)
Oral misoprostol tablet Mechanical methods — foley
catheter 0.831 173.5 0.160 -0.288 0.611 0.215 -0.158 0.566
(dose 50mcg or more)
Oral misoprostol tablet Vaginal PGE2 (gel)
0.36 172.3 0.217 -0.325 0.759 -0.062 -0.382 0.235
(dose 50mcg or more)
Oral misoprostol tablet Vaginal misoprostol
0.772 173.2 | -0.055 -0.514 0.427 0.026 -0.323 0.409
(dose 50mcg or more) (dose less than 50 mcg)
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Titrated (low dose) oral

Sustained release misoprostol

. ) . 0.802 175.3 | -0.601 -1.515 0.283 -0.753 -1.510 0.049
misoprostol solution insert
i Vaginal PGE2 I
Titrated (low dose) oral agina (Eel) 0.963 1754 | -0247 | -0.727| 0240| -0271| -1357| 0.766
misoprostol solution
Sustained release misoprostol Vaginal PGE2
insert 0.805 175.2 0.356 -0.181 0.887 0.215 -0.838 1.318
(pessary — slow release)
IV oxytocin IV oxytocin plus amniotomy 0.627 175.5 0.269 -0.337 0.870 0.502 -0.230 1.227
IV oxytocin Vaginal misoprostol
0.719 175.3 0.218 -0.355 0.787 0.065 -0.562 0.707
(dose less than 50 mcg)
Amniotomy IV oxytocin plus amniotomy 0.911 175.6 -0.454 -1.125 0.231 -0.515 -1.597 0.506
Amniotomy Vaginal PGE2 (gel) 0.948 176.3 | -0.715 -1.702 0.174 -0.682 -1.478 0.120
IV oxytocin plus amniotomy Buccal/sublingual misoprostol 0.486 175.5 0.238 -1.134 1.683 -0.288 -0.843 0.286
IV oxytocin plus amniotomy Vaginal PGE2 (gel) 0.435 174.8 | -0.391 -1.010 0.225 -0.052 -0.658 0.535
Nitric oxide Placebo 0.499 174.8 0.179 -0.406 0.765 0.502 -0.225 1.283
Nitric oxide Vaginal PGE2 (gel) 0.515 175 | -0.140 -0.697 0.435 0.127 -0.458 0.724
Placebo Vaginal PGE2 (gel) 0.078 172.6 | -0.831 -1.639 -0.074 0.016 -0.546 0.601
Placebo Vaginal PGE2
0.163 174.5 0.260 -0.840 1.310 -0.607 -1.181 -0.040
(pessary — slow release)
Placebo Vaginal misoprostol
0.806 175.9 | -0.103 -1.722 1.530 -0.326 -0.835 0.207
(dose less than 50 mcg)
Mechanical methods ~foley Mechanical methods - 0.518 1751 | -0567 | -1.269| 0113 | -0222| -1.040| 0618
catheter laminaria including dilapan
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Mechanical methods — foley Mechanical met’hods — Double 0.656 1741 0.290 -0.096 0.683 0.452 0.161 1.075
catheter balloon or Cook’s catheter
i Z Vaginal PGE2 (gel
Mechanical methods —foley agina (gel) 0.922 1714 | -0195| -0543| 0144 | -0216| -0.497 | 0.077
catheter
i Z Int ical PGE2
Mechanical methods —foley ntracervica 0.125 1736 | 0972| -0168| 2212| 0004 | -0.490 | 0.498
catheter
Mechanical methods — foley Vaginal misoprostol
catheter 0.781 1736 | -0153| -0509 | 0239 | -0222| -058 | 0.147
(dose less than 50 mcg)
i Z Vaginal PGE2 (tablet
Mechanical methods agina (tablet) 0.858 1779 | 0395 | -1.692 | 2649 | 0195| -0.476| 0871
laminaria including dilapan
Mechanical methods — Vaginal PGE2 (gel
echanical methods agina (gel) 0.583 1758 | 0521 | -0.685 1.763 | 0135 | -0449| 0731
laminaria including dilapan
Mechanical methods — Double | Vaginal PGE2 (tablet
echanical methods = Uouble | Vagina (tablet) 0.321 1757 | -0.108| -1.068| 0860 | -0669 | -1.251| -0.074
balloon or Cook’s catheter
Mechanical methods — Double | Vaginal PGE2 (gel
echanical methods = Louble ) Vagina (gel) 0.262 1746 | -0111| -0906| 0666| -0.611| -0.998| -0.225

balloon or Cook’s catheter

Mechanical methods — Double Vaginal PGE2
balloon or Cook’s catheter 0.19 173.7 | -1.008 -1.690 -0.325 -0.462 -0.910 0.015
(pessary — slow release)

Buccal/sublingual misoprostol Vaginal misoprostol
0.45 175.4 0.134 -0.366 0.634 -0.154 -0.693 0.390
(dose less than 50 mcg)
Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.311 174.6 0.156 -0.389 0.703 -0.293 -1.008 0.416
Vaginal PGE2 (tablet) Vaginal PGE2
0.302 175.3 0.785 -1.017 2.574 -0.204 -0.710 0.321
(pessary — slow release)
Vaginal PGE2 (tablet) Intracervical PGE2 0.256 175.3 | -0.323 -1.705 0.982 0.504 -0.144 1.143
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Vaginal PGE2 (gel) PGF2 gel 0.082 172.3 1.121 -0.371 2.664 -0.351 -1.063 0.362
Vaginal PGE2 (gel) Intracervical PGE2 0.48 176.9 0.236 -0.318 0.772 0.527 -0.097 1.224
Vaginal PGE2 (gel) Vaginal misoprostol
0.071 1719 | -0.130 -0.435 0.164 0.284 -0.069 0.646
(dose less than 50 mcg)

a Posterior mean residual deviance compared to 174 total data points.

b p-values < 0.05 are indicative of evidence of inconsistency between the direct and indirect estimates. Comparisons where this is the case are

highlighted in yellow.

Direct and indirect treatment effect estimates (LOR) for Epidural node-split (unfavourable cervix dataset).

Inducing labour: evidence reviews for methods for induction of labour FINAL (November 2021)

: . Residual Direct Indirect
Intervention 1 Intervention 2 p-value . a
deviance Median | 2.5%Crl | 97.5Crl | Median | 2.5%Crl | 97.5Crl

Consistency model - 126.2 - - - - - -
Titrated (low dose) oral VAL TRl 0.023 1244 | 24058 | -51.451| -1396| -0.164| -0.748| 0.446
misoprostol solution than 50 mcg)
Mechanical methods — Foley Vaginal PGE2 (pessary — slow 0.007 125.9 -0.813 1.236 -0.359 0.046 -0.370 0.474
catheter release)
Vaginal PGE2 (gel) Vaginal PGE2 (pessary —slow 0.005 1262 | 0549 | -0.030| 1.148| -0454| -0.813| -0.069

release)
Vaginal misoprostol (dose 50 Oral misoprostol tablet (dose 0.769 124.9 0.164 0.278 0.660 0.062 0.532 0.618
mcg or more) 50mcg or more)
Vaginal misoprostol (dose 50| IV oxytocin 0.926 1264 | -0024| -0985| 0951| -0076| -0.840| 0.693
mcg or more)
vaginal misoprostol (dose 50 | Nitric oxide 0.21 1255| -0379 | -1.280| 0528 | 0302| -0307| 0917
mcg or more)
Vaginal misoprostol (dose 50 Mechanical methods — Foley 0.087 124.4 -0.838 2,296 0.469 0.351 0.021 0.687
mcg or more) catheter
Vaginal misoprostol (dose 50 Buccal/sublingual misoprostol 0.764 125.9 0.124 -0.513 0.774 -0.017 -0.692 0.686
mcg or more)
Vaginal misoprostol (dose 50 | Vaginal PGE2 (gel) 0.5 1252 | 0168| -0233| 0577| -0.028| -0477| 0.404
mcg or more)
Vaginal misoprostol (dose 50 Vaginal PGE2 (pessary — slow 0.478 126.3 0.392 -0.902 1.765 -0.101 -0.520 0.367
mcg or more) release)
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Oral misoprostol tablet (dose

Mechanical methods — Foley

0.885 126 0.362 -0.240 0.963 0.440 -0.458 1.319

less than 50 mcg) catheter
Oral misoprostol tablet (dose | Vaginal PGE2 (gel) 0.879 1266 | 0232| -0590| 1.082| 0159 -0.480| 0815
less than 50 mcg)
Oral misoprostol tablet (dose Mechanical methods — Foley 0.981 1252 0.159 -0.401 0.727 0.148 -0.376 0.649
50mcg or more) catheter
Oral misoprostol tablet (dose | Vaginal PGE2 (gel) 0.573 126.6 | 0375 | -1.169 1.945 | -0.061| -0.460 0.306
50mcg or more)
Oral misoprostol tablet (dose Vaginal misoprostol (dose less 0.917 126.2 0.057 -0.882 0.974 0.001 -0.438 0.475
50mcg or more) than 50 mcg)
Titrated (low dose) oral Sustained release misoprostol 0.806 1258 | -0614| -1595| 0330| -0.778| -1.697| 0.182
misoprostol solution insert
Titrated (low dose) oral Vaginal PGE2 (gel) 0.937 1258 | -0.246| -0.842| 0339| -0296| -1.521| 0841
misoprostol solution
§usta|ned release misoprostol Vaginal PGE2 (pessary — slow 0.798 126.3 0.344 0.278 0.968 0.181 -0.991 1,386
insert release)
IV oxytocin Vaginal misoprostol (dose less 0.922 1269 | 0214| -0.444| 0871 0158 | -0.844 1.176

than 50 mcg)
Nitric oxide Placebo 0.558 125.2 0.176 -0.491 0.859 0.500 -0.355 1.389
Nitric oxide Vaginal PGE2 (gel) 0.576 125.8 -0.135 -0.786 0.526 0.126 -0.549 0.801
Mechanical methods —Foley | Mechanical methods - 0.847 1264 | -0571| -1329| 0197 | -0.699| -1.798| 0.383
catheter laminaria including dilapan
Mechanical methods — Foley Mechanical met,hods — Double 0.338 124 0.293 -0.126 0.723 0.749 -0.080 1.606
catheter balloon or Cook’s catheter
Mechanical methods = Foley Vaginal PGE2 (gel) 0.9 123 | -0199| 0598 | 0.194| -0231| -0577| 0.139
catheter
Mechanical methods = Foley Intracervical PGE2 0.112 1252 | 0951| -0217| 2214| -0149| -0.877| 0524
catheter
Mechanical methods — Foley Vaginal misoprostol (dose less 0.842 124.1 -0.120 0.512 0311 -0.186 -0.697 0.335
catheter than 50 mcg)
Mechanical methods - Vaginal PGE2 (tablet) 0.952 126.8 | 0423| -1597| 2684 | 0364| -0500| 1.262
laminaria including dilapan
Mechanical methods - Vaginal PGE2 (gel) 0.848 127| o0517| -0725| 183 | o0379| -0378| 1141
laminaria including dilapan
Placebo Vaginal PGE2 (gel) 0.084 123.4 -0.866 -1.715 -0.056 0.058 -0.618 0.753
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Placebo Vaginal PGE2 (pessary — slow 0.148 125.9 0262 | -0.853 1378 | -0679| -1.358| -0.006
release)
Mechanical methods —Double | Vaginal PGE2 (gel) 0.256 1255 | -0125| -0983| 0733| -0677| -1171| -0.222
balloon or Cook’s catheter
Mechanical met’hods— Double Vaginal PGE2 (pessary — slow 0.265 195.6 -1.006 1,742 0.270 -0.513 1.027 0.065
balloon or Cook’s catheter release)
Buccal/sublingual misoprostol Vaginal misoprostol (dose less
0.755 126.1 0.129 -0.426 0.682 -0.017 -0.753 0.750
than 50 mcg)
Vaginal PGE2 (tablet) Vaginal PGE2 (gel) 0.301 126.3 0.159 -0.443 0.755 -0.555 -1.856 0.669
Vaginal PGE2 (tablet) Intracervical PGE2 0.237 125.3 -0.344 -1.745 1.028 0.622 -0.220 1.483
Vaginal PGE2 (gel) Intracervical PGE2 0.578 126.7 0.201 -0.529 0.940 0.532 -0.385 1.470
Vaginal PGE2 (gel) Vaginal misoprostol (dose less 0.288 125 | -0070| -0.488 0.354 0243 | -0.175 0.667

than 50 mcg)

Inducing labour: evidence reviews for methods for induction of labour FINAL (November 2021)
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Forest plots, for outcome epidural, full dataset, highlighting contributions of direct and indirect
evidence on the effect size estimated within each treatment comparison (contrast). 1 - No
treatment, 2 — Placebo, 3 - Vaginal PGE2 (tablet), 4 - Vaginal PGE2 (gel), 5 - Vaginal PGE2
(pessary — slow release), 6 - PGF2 gel, 7 - Intracervical PGE2, 8 - Vaginal PGE2 pessary
(normal release), 9 - Vaginal misoprostol (dose less than 50 mcg), 10 - Vaginal misoprostol
(dose 50 mcg or more), 11 - Oral misoprostol tablet (dose less than 50 mcg), 12 - Oral
misoprostol tablet (dose 50mcg or more), 13 - Titrated (low dose) oral misoprostol solution,
14 - Sustained release misoprostol insert, 15 - [V oxytocin, 16 — Amniotomy, 17 - IV oxytocin
plus amniotomy, 18 - Nitric oxide, 19 — Mifepristone, 20 — Oestrogens, 21 — Relaxin, 22 -
Mechanical methods — Foley catheter, 23 - Mechanical methods — laminaria including
dilapan, 24 - Mechanical methods — Double balloon or Cook’s catheter, 25 -
Buccal/sublingual misoprostol.
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Forest plots, for outcome epidural, unfavourable cervix subgroup dataset, highlighting
contributions of direct and indirect evidence on the effect size estimated within each
treatment comparison (contrast). 1 - No treatment, 2 — Placebo, 3 - Vaginal PGE2 (tablet), 4 -
Vaginal PGE2 (gel), 5 - Vaginal PGE2 (pessary — slow release), 6 - PGF2 gel, 7 -
Intracervical PGE2, 8 - Vaginal PGE2 pessary (normal release), 9 - Vaginal misoprostol
(dose less than 50 mcg), 10 - Vaginal misoprostol (dose 50 mcg or more), 11 - Oral
misoprostol tablet (dose less than 50 mcg), 12 - Oral misoprostol tablet (dose 50mcg or
more), 13 - Titrated (low dose) oral misoprostol solution, 14 - Sustained release misoprostol
insert, 15 - IV oxytocin, 16 - Nitric oxide, 17 — Mifepristone, 18 - Mechanical methods (Foley
catheter), 19 - Mechanical methods (laminaria including dilapan), 20 - Mechanical methods
(Double balloon or Cook’s catheter), 21 - Buccal/sublingual misoprostol.
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Codes

The codes below were originally based on information within the TSU evidence synthesis
technical support documents (Dias 2011, Dias 2014).

WinBUGS code for fixed effect model

# Binomial likelihood, logit link
# Fixed effects model

model { # *** PROGRAM STARTS
for(i in 1l:ns){ # LOOP THROUGH STUDIES
mul[i] ~ dnorm(0,.0001) # vague priors for all trial baselines
#mufli] ~ dnorm(0,.01) # uninformative, more precise prior for all trial baselines
for (k in l:nafi]) { # LOOP THROUGH ARMS
r{i,k] ~ dbin(pli,k]l,nli,k]) # binomial likelihood
# model for linear predictor
logit(p[i,k]) <- mu[i] + d[t[i,k]] - d[t[i,1]]

# expected value of the numerators
rhat[i, k] <- p[i,k] * n[i, k]
#Deviance contribution
dev[i,k] <= 2 * (r[i,k] * (log(r[i,k])-log(rhatli,k]))
+ (nf[i,k]-r[i,k]) * (log(n[i,k]-r[i,k]) - log(n[i,k]-rhat[i,k])))
}
# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,l:na[i]])
}
totresdev <- sum(resdev([]) # Total Residual Deviance
d[1l]<-0 # treatment effect is zero for reference treatment
# vague priors for treatment effects
for (k in 2:nt){ d[k] ~ dnorm(0,.0001) }
# d[k] ~ dnorm(0,.01) # alternative vague prior for treatment effects
# pairwise ORs and LORs for all possible pair-wise comparisons, if nt>2
for (c in 1:(nt-1)) {
for (k in (c+1):nt) {
rlc,k] <= exp(d[k] - d[c])
lor[c,k] <= (dl[k]l-d[c])
}
}

# ranking on relative scale

for (k in 1l:nt) {

# rkl[k] <- nt+l-rank(d[],k) # assumes events are “good”

rk[k] <- rank(d[],k) # assumes events are “bad”

best[k] <- equals(rk[k],1l) #calculate probability that treat k is best

for (h in 1l:nt){ problh,k] <- equals(rk[k],h) } # calculates probability that treat k is h-th
best

}

} # *** PROGRAM ENDS

WinBUGS code for random effects model

# Binomial likelihood, logit link
# Random effects model for multi-arm trials

model { # *** PROGRAM STARTS
for(i in 1l:ns){ # LOOP THROUGH STUDIES
wli,1l] <=0 # adjustment for multi-arm trials is zero for control arm
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deltali, 1] <= 0 # treatment effect is zero for control arm

mul[i] ~ dnorm(0,.0001) # vague priors for all trial baselines

#mul[i] ~ dnorm(0,.01) # uninformative, more precise prior for all trial baselines
for (k in l:na[i]) | # LOOP THROUGH ARMS

r[i,k] ~ dbin(p[i,k],n[i,k]) # binomial likelihood
logit(pl[i,k]) <= mu[i] + delta[i,k] # model for linear predictor
rhat[i,k] <- pli,k] * n[i,k] # expected value of the numerators
#Deviance contribution
dev[i,k] <= 2 * (r[i,k] * (log(r[i,k])-log(rhat[i,k]))
+ (n[i,kl-r[i,k]) * (log(n[i,k]-r[i,k]) - log(n[i,k]-rhat[i,k]))) }
# summed residual deviance contribution for this trial
resdev([i] <- sum(dev[i,l:nafli]])
for (k in 2:na[i]) { # LOOP THROUGH ARMS
# trial-specific LOR distributions
deltali, k] ~ dnorm(md[i,k],taud[i,k])
# mean of LOR distributions (with multi-arm trial correction)
md[i,k] <= d[tl[i,k]] - d[t[i,1]] + swl[i, k]
# precision of LOR distributions (with multi-arm trial correction)
taud[i, k] <- tau *2*(k-1)/k
# adjustment for multi-arm RCTs
wli,k] <= (deltali,k] - d[tl[i,k]] + d[t[i,11])
# cumulative adjustment for multi-arm trials
swli,k] <- sum(w[i,1:k-11)/(k-1)
}
}
totresdev <- sum(resdev([]) # Total Residual Deviance
d[1]1<-0 # treatment effect is zero for reference treatment
# vague priors for treatment effects
for (k in 2:nt){ d[k] ~ dnorm(0,.0001)
# d[k] ~ dnorm(0,.01) # alternative vague prior for treatment effects

}

# Between-study variance with vague prior

# Comment out to use informative prior instead (below in purple)

sd ~ dunif (0,5) # vague prior for between-trial SD

tau <- pow(sd,-2) # between-trial precision = (1/between-trial variance)

#informative prior on between-study variance based on Turner 2015
#outcome: Obstetric outcomes
#intervention type: non-pharma vs. pharma

#tausq.prec <- pow(1.50,-2) # precision of informative distribution
#tausqg ~ dlnorm(-2.49,tausqg.prec) # prior on between-trial variance

#sd <- pow(tausqg,0.5) # between-trial SD

#tau <- pow(tausqg,-1) # between-trial precision

# pairwise ORs and LORs for all possible pair-wise comparisons, if nt>2
for (c in 1:(nt-1)) {
for (k in (c+1):nt) {
or[c,k] <- exp(d[k] - dlcl])
lor[c,k] <= (d[k]-d[c])
}
}

# ranking on relative scale

for (k in 1l:nt) {

# rk[k] <- nt+l-rank(d[],k) # assumes events are “good”

rk[k] <- rank(d[],k) # assumes events are “bad”

best[k] <- equals(rk[k],1l) #calculate probability that treat k is best

for (h in 1l:nt){ problh,k] <- equals(rk[k],h) } # calculates probability that treat k is h-th
best

}

} # *** PROGRAM ENDS

WinBUGS code for fixed effect inconsistency model

# Binomial likelihood, logit link, inconsistency model
# Fixed effects model
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model { # *** PROGRAM STARTS
for(i in 1l:ns){ # LOOP THROUGH STUDIES
mul[i] ~ dnorm(0,.0001) # vague priors for trial baselines
#mufli] ~ dnorm(0,.01) # uninformative, more precise prior for all trial baselines
for (k in 1l:na[i]) | # LOOP THROUGH ARMS
r{i,k] ~ dbin(pli,k]l,nli,k]) # binomial likelihood
logit(pl[i,k]) <= muf[i] + d[t[i,1]1,t[i,k]] # model for linear predictor

#Deviance contribution
rhat[i,k] <- pli,k] * n[i,k] # expected value of the numerators
dev[i,k] <= 2 * (r[i,k] * (log(r[i,k])-log(rhatli,k]))

+ (nf[i,k]l-rl[i,k]) * (log(n[i,k]l-r[i,k]) - log(n[i,k]-rhat[i, k])))
}
# summed residual deviance contribution for this trial
resdev([i] <- sum(dev[i,l:nafli]])
}
totresdev <- sum(resdev
for (k in 1l:nt) { d[k,k

1) # Total Residual Deviance

[
] <= 0 } # set effects of k vs k to zero

for (¢ in 1:(nt-1)) { # priors for all mean treatment effects
for (k in (c+1) :nt) {
dlc,k] ~ dnorm(0,.0001)
#d[c,k] ~ dnorm(0,.01) # alternative vague prior

lor[c,k] <- dlc,k]
}

}
} # *** PROGRAM ENDS

WinBUGS code for random effects inconsistency model

# Binomial likelihood, logit link, inconsistency model
# Random effects model

model { # *** PROGRAM STARTS

for(i in 1l:ns){ # LOOP THROUGH STUDIES
deltali,1]<-0 # treatment effect is zero in control arm
mul[i] ~ dnorm(0,.0001) # vague priors for trial baselines

# mu[i] ~ dnorm(0,.01) # alternative vague prior for trial baselines
for (k in 1l:na[i]) | # LOOP THROUGH ARMS

r(i,k] ~ dbin(p[i,k],n[i,k]) # binomial likelihood
logit(pl[i,k]) <= mu[i] + delta[i,k] # model for linear predictor
#Deviance contribution
rhat[i, k] <- pli,k] * n[i,k] # expected value of the numerators
dev[i,k] <= 2 * (r[i,k] * (log(r[i,k])-log(rhatli,k]))
+ (nf[i,k]l-rl[i,k]) * (log(n[i,k]l-r[i,k]) - log(n[i,k]-rhat[i, k])))
}
# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,l:na[i]])
for (k in 2:naf[i]) { # LOOP THROUGH ARMS
# trial-specific LOR distributions
deltali, k] ~ dnorm(d[t[i,1],t[i,k]] ,tau)
}
}
totresdev <- sum(resdev[]) # Total Residual Deviance
for (¢ in 1:(nt-1)) { # priors for all mean treatment effects
for (k in (c+1) :nt) {
dlc,k] ~ dnorm(0,.0001)
# dlc,k] ~ dnorm(0,.01) # alternative vague prior for treatment
lor[c,k] <- dlc,k]
rlc,k] <- exp(dlc,k])
}
}
# Between-study standard deviation with vague prior
# Comment out to use informative prior instead (below in purple)
sd ~ dunif(0,5) # vague prior for between-trial standard deviation
var <- pow(sd,2) # between-trial variance
tau <- 1/var # between-trial precision

#informative prior on between-study variance based on Turner 2015
#outcome: Obstetric outcomes
#intervention type: non-pharma vs. pharma

435
Inducing labour: evidence reviews for methods for induction of labour FINAL (November
2021)



FINAL
Pharmacological and mechanical methods in induction of labour

#tausq.prec <- pow(1.50,-2) # precision of informative distribution
#tausq ~ dlnorm(-2.49, tausqg.prec) # prior on between-trial wvariance

#sd <- pow(tausqg,0.5) # between-trial SD

#tau <- pow(tausqg,-1) # between-trial precision

} # *** PROGRAM ENDS

Appendix Q — Threshold analysis

Threshold analysis for review question: What are the benefits and harms of
pharmacological and mechanical methods in induction of labour?

TSU, Unversity of Bristol (Beatrice Downing, Nicky J. Welton, David Phillippo, Hugo Pedder)

Introduction

The TSU was invited to explore the application of the threshold analysis method (Phillippo
2018, Phillippo 2019) in the Inducing Labour guideline, and to apply the method where
relevant. Threshold analysis can be used to assess the robustness of recommendations
made to potential limitations in the evidence, when the recommendations are based on an
NMA. Such limitations arise because the observed estimates differ from the true effects of
interest, for example due to study biases, sampling variation, or issues of relevance.
Threshold analysis quantifies precisely how much the evidence could change before the
recommendation changes, and what the revised recommendation would be.

Requirements for use of the method are that there is a clear decision rule that is used to
base the recommendations on the NMA results. For example: choose the intervention with
the highest estimated chance of achieving a vaginal birth in 24 hours of inducing labour. Or:
of those interventions with a high chance of achieving vaginal birth in 24 hours, choose the
intervention with the lowest risk of hyperstimulation. Currently the methods are only available
to be used on one outcome at a time.

In this report, we begin by summarising the preliminary recommendations made by the
committee. We then discuss the links between the recommendations and the NMA results to
identify decision rules that could be used in the threshold method. For those
recommendations where a decision rule could be identified, we perform the threshold
analysis and present the results. We end with a brief summary of our findings.

Preliminary recommendations following the committee meeting on 12t February
2021

Explain to the woman that her possible choices of treatment will depend on the
readiness of her cervix (recorder as the Bishop score), determined by vaginal
examination.

Discuss with the woman the risks of pharmacological methods to induce labour. Include
that:

¢ uterine activity and fetal condition must be monitored regularly

o both dinoprostone and misoprostol can cause hyperstimulation, but the
risk may be higher with misoprostol
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¢ if hyperstimulation does occur, further administration should be avoided
(either by giving no further oral tablets, or by removal of vaginally
administered products when possible)

¢ there are differences in the ease with which different vaginal products
can be removed

¢ hyperstimulation can be treated with tocolysis, but hyperstimulation
caused by misoprostol may be more difficult to reverse.

Follow the manufacturers’ guidance on the use of dinoprostone and misoprostol
preparations for the induction of labour, including when to remove dinoprostone
controlled-release vaginal delivery systems.

For women with a Bishop score of 6 or less, offer induction of labour with dinoprostone
as vaginal tablet, vaginal gel or controlled-release vaginal delivery system

For women with a Bishop score of 6 or less, consider a mechanical method to induce
labour (for example, a balloon catheter) if:

e pharmacological methods are not suitable (for example, in women with a
higher risk of hyperstimulation or those who have had a previous
caesarean birth) or

e the woman chooses to use a mechanical method.

For women with a Bishop score of 6 or less who wish to continue with induction of
labour in preference to a caesarean birth when induction with dinoprostone has not led
to an adequate change in the Bishop score, consider misoprostol.

For women with a Bishop score of more than 6, offer induction of labour with amniotomy
and an intravenous oxytocin infusion.

Threshold analysis

The committee were asked which interventions were relevant decision options in the UK.
They did not consider mifeprostol or NO to be decision options. These options are excluded
from the discussions below, although are retained in the evidence base for the NMA.

Recommendation: For women with a Bishop score of 6 or less who wish to continue
with induction of labour in preference to a caesarean birth when induction with
dinoprostone has not led to an adequate change in the Bishop score, consider
misoprostol.

Decision rule linking recommendations to NMA results

This recommendation was informed by the high hyperstimulation risk associated with
misoprostol, whilst recognising its efficacy for achieving a vaginal birth. There is a high
degree of uncertainty in the relative intervention effect estimates for hyperstimulation (Fig 1),
caused partly by low event rates. The NMA evidence for misoprostol included a wide variety
of doses and modes of delivery including: Vaginal misoprostol <60mcg; Vaginal
misoprostol>50mcg; Oral misoprostol<50mcg; Oral misoprostol>50mcg; Titrated oral
misoprostol; Sustained release misoprostol; Buccal misoprostol. For some of the misoprostol
interventions the NMA estimated a high risk of hyperstimulation (Buccal misoprostol,
Sustained release misoprostol, Vaginal misoprostol>50mcg) compared with placebo.
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However, the other misoprostol interventions had a similar hyperstimulation risk to the
prostaglandin interventions, with slightly improved efficacy for achieving a vaginal birth within
24 hours. IV oxytocin and amniotomy also had a high hyperstimulation risk, but was still
recommended for the subgroup with Bishop score > 6 (see below) due to it being more
effective at achieving a vaginal birth within 24 hours than the other interventions.

We were unable to identify a clear decision rule linking the recommendation to the NMA
evidence for hyperstimulation. The high degree of uncertainty in the NMA estimates for
hyperstimulation and the considerable number of loops of evidence in which inconsistency
was identified make it difficult to use these results for decision making. The
recommendations were based on a consideration of multiple outcomes, together with clinical
experience of hyperstimulation risk with the misoprostol options available in the UK.

We therefore do not feel it is possible or helpful to conduct a threshold analysis for this
recommendation. However, we note that the very wide credible intervals around the effect
estimates, and high degree of overlap, indicate that the determination of the “worst”
interventions for the hyperstimulation outcome are likely to be sensitive to potential changes
or biases in the evidence. We also note that misoprostol is not a single intervention, but can
be delivered in various forms, and efficacy and safety varies across these different modes of
intervention.

Recommendation: For women with Bishop score of 6 or less offer induction of labour
with dinoprostone as tablet, gel or controlled-release vaginal delivery system

For women with a Bishop score of 6 or less, consider a mechanical method to induce
labour (for example, a balloon catheter) if:

¢ pharmacological methods are not suitable (for example, in women
with a higher risk of hyperstimulation or those who have had a
previous caesarean birth) or

e the woman chooses to use a mechanical method.

Decision rule linking recommendations to NMA results

For the subgroup of women with Bishop score < 6, having excluded misoprostol in the earlier
recommendation, of the remaining interventions the following were recommended: all PGE2
interventions as well as double balloon/Cooks catheter and Foley catheter (representing 7
interventions from the NMA recommended in total). Laminaria tent was also recommended,
but there is no evidence from the NMA on vaginal delivery within 24 hours for this
intervention. Interventions in the set of decision options not recommended for this subgroup
are: IV oxytocin on the basis of both hyperstimulation and poor outcomes for vaginal delivery
in 24h and IV oxytocin + amniotomy on the basis of hyperstimulation and lack of evidence for
vaginal delivery in 24h. This recommendation is in line with the NMA evidence (Fig 2) if
misoprostol is excluded from consideration.

To assess the robustness of the decision to the NMA evidence, a threshold analysis was
conducted on the No Vaginal Delivery within 24 hours outcome in the unfavourable cervix
sub-group (excluding misoprostol, mifepristone, and NO), where the decision rule is to
recommend the top 7 interventions. If the top 7 interventions change, this implies that one of
the non-recommended interventions would be recommended in place of one of the currently
recommended interventions. This allows us to assess how robust this recommendation is to
changes in the evidence.
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Threshold analysis results

The threshold analysis results are presented in Fig. 3, which shows, for: (a) each study (Fig
3a); and (b) each pair of interventions (“contrast”) where we have evidence (Fig. 3b); the
range of values for which the evidence from that contrast could change without changing the
recommendations. Fig 3 also shows the intervention the recommendation would switch to, in
this case the intervention that would replace the top seven interventions. Fig 3 highlights in
pink where the recommendations change for (a) study estimates or (b) contrast estimates
that are within their credibility limits (ie within sampling error). It can be seen that the
recommendations are robust to changes in individual study estimates (fig 3a), but sensitive
to plausible changes in the contrast-level evidence for IV Oxytocin vs VPGE2_gel; IV
Oxytocin vs vMiso_a50; vMiso_a50 vs vPGE2_tab; and IV Oxytocin vs vMiso_b50 (Fig 3b).
In each case the recommendation is likely to change to the inclusion of IV Oxytocin in the
recommendation. All remaining contrasts have thresholds larger than a factor of 3 on the
odds ratio scale (1.11 on log OR scale); any changes to the evidence on these contrasts are
unlikely to affect the recommendation.

Recommendation: For women with a Bishop score of 6 or less, consider a mechanical
method to induce labour (for example, a balloon catheter) if:

¢ pharmacological methods are not suitable (for example, in women
with a higher risk of hyperstimulation or those who have had a
previous caesarean birth) or

o the woman chooses to use a mechanical method.
Decision rule linking recommendations to NMA results

The second part of this recommendation links to the NMA results for hyperstimulation, which
show that double balloon/Cooks catheter, laminaria tent, and Foley catheter are the top 3
interventions for avoiding hyperstimulation, when NO is excluded as a decision option (Fig
4). We can therefore conduct a threshold analysis on the hyperstimulation outcome in the
subgroup of women with Bishop score < 6 (excluding misoprostol, mifepristone, and NO),
where the decision rule is to recommend the top 3 interventions. Placebo and no treatment
were also excluded from this analysis, as they were not found to be effective, and are not
expected to have a hyperstimulation risk. If the top 3 interventions change, this implies that
one of the non-recommended interventions would become recommended in place of one of
the currently recommended interventions. This allows us to assess how robust this
recommendation is to changes in the evidence.

Foley catheter appears to have a slightly higher hyperstimulation risk than double balloon
and laminaria tent, and so an additional threshold analysis was conducted where the
decision rule is to recommend the top 2 interventions (double balloon/Cooks catheter and
laminaria tent).

Threshold analysis results

It was not possible to obtain reliable results from the threshold analysis at the contrast level
for the hyperstimulation outcome. This is due to the very high levels of heterogeneity,
together with the high levels of uncertainty in the NMA estimates (due to the low event count
in many of the included studies). It was possible to conduct threshold analyses at the study
level using continuity-corrected data, reported in Fig. 5 for the top 3 decision rule (Fig 5a)
and the top 2 decision rule (Fig 5b), which show that the decision is sensitive to changes in
the study estimates. When using the top 3 decision rule (double balloon/Cooks catheter,
laminaria tent, and Foley catheter) the recommendation is most likely to change to IV
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Oxytocin + amniotomy in the top 3. When using the top 2 decision rule (double
balloon/Cooks catheter and laminaria tent) the recommendation is most likely to change to
Foley catheter or IV Oxytocin + amniotomy in the top 2.

Recommendation: For women with Bishop score of more then 6, offer induction of labour
with amniotomy and intravenous oxytocin infusion

Decision rule linking recommendations to NMA results

For subgroup of women with Bishop score > 6, less weight was placed on the risk of
hyperstimulation, and therefore the recommendation to offer IV oxytocin + amniotomy was
based on the No Vaginal Delivery within 24 hours outcome, where this intervention was seen
to be most effective in achieving a vaginal delivery within 24 hours (Fig 6). We can therefore
conduct a threshold analysis on the No Vaginal Delivery within 24 hours outcome (excluding
misoprostol, mifepristone, and NO), where the decision rule is to recommend the top 1
intervention. If the top intervention changes, this implies one of the non-recommended
interventions would be recommended in place of the currently recommended intervention.
This allows us to assess how robust this recommendation is to changes in the evidence.

Threshold analysis results

The threshold analysis results are presented in Fig. 7, which shows, for (a) each study and
(b) each pair of interventions (“contrast”) where we have evidence, the range of values for
which the evidence from that (a) study or (b) contrast could change without changing the
recommendations. Fig 7 also shows the intervention the recommendation would switch to.
Fig 7 highlights in pink where the recommendations change for (a) study estimates and (b)
contrast estimates that are within their credibility limits (ie within sampling error). It can be
seen that the recommendations are robust to changes in the individual study estimates, but
sensitive to changes in the contrast-level evidence for Foley Catheter vs vPGE2_norm;
oMiso_tit vs vPGE2_norm; and bMiso vs IV Oxytocin + Amniotomy. In each case the
recommendation is likely to change to vPGE2_norm in the recommendation. Thresholds for
all other contrasts correspond to a factor of 2.7 or greater on the odds ratio scale (0.98 on
the log OR scale), and so any changes in the evidence on these contrasts are unlikely to
affect the recommendation.

Conclusions

The evidence relating to hyperstimulation is very uncertain and heterogeneous, and it is
difficult to make robust recommendations based on the NMA evidence alone. The conclusion
that double balloon/cooks catheter, laminaria tent, and Foley catheter have lower
hyperstimulation risk than other induction options is sensitive to changes in the evidence.
The recommendation is most likely to change to IV oxytocin + amniotomy, however we note
that this is likely due to the very wide credible intervals for this intervention, and so simply
reflects the high level of uncertainty.

For the subgroup of women with Bishop score < 6, the recommendation to offer PGE2 (or
Balloon catheter or laminaria tent if the risks of hyperstimulation are high) was sensitive to
changes in the evidence, with the most likely change in the recommendation being to include
IV oxytocin.

For the subgroup of women with Bishop score > 6, the recommendation to offer Amniotomy
+ IV Oxytocin was found to be sensitive to changes in the evidence, with the most likely
change in the recommendation being to vaginal PGE2 pessary “normal”.
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Fig.1 Odds Ratios relative to placebo for the Hyperstimulation outcome from the Network Meta-Analysis, all women. Note that due to low event rates are the estimated odds
ratios for IV oxytocin with amniotomy and mifepristone are too large to be plotted with very wide uncertainty limits (effectively not these effects are not estimable).
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Fig 2 Odds ratios relative to vaginal PGE?2 tablet for the No Vaginal Delivery within 24 hours outcome in the subgroup of women with Bishop score < 6
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Fig 3a

Study (Contrast) Log-odds ratio  95% Confidence Interval Invariant Interval
Sifakis 2007. (Bvs. 2) -0.40 (-0.81,0.01) 13 (269, NT) -
Jackson 1984, (13 vs. 3) 0.65 (0,02, 1.29) 13 (-1.75,199.20) 1
Kim 2000. (8 vs. 2) -1.08 {=1.99, =0.18) 13 (=386, NT) -
Rix 1996, (5vs. 2) 0.25 (-0.30, 0.80) 13 (-2.70, NT) -
Tabasi 2007. (13 vs. 8) 1.24 (044, 2.03) 13 (-1.83, NT) -
Mayak 2015. (5vs. 2) -1.65 {=2.45, =0 .86) 13 (=477, NT) -
De Aquino 2003. (13 vs. T) 0.88 (0.25, 1.51) 13 (-230,8416) 1
Aalami-Harandi 2013, (13 vs. 11) 0.89 (0.33, 1.45) 13 (-2.45,183.04) 1
Charoenkul 2000. (8 vs. 2) -0.30 {=1.01, 0.40) 13 (-4.00, NT) -
Al-Sebai 1993, (Ivs. 2) -0.53 {=1.48, 0.42) 13 (=4.54 NT) -
Bollapragada 2009. (14 vs. 1) -0.09 (-0.64, 0.4T) - (NT, 6.50) 1
Moodley 2003. (7 vs. 3) -0.00 (-0.49, 0.48) - (NT, 7.23) 13
Migam 2004. (13vs. 10) -0.37 (=2.23, 1.48) 13 (=B8.21, 1194 66) 1
Papanikolaou 2004. (8 vs. 2) -1.82 {=3.96, 0.32) 13 (<1031, NT}) -

-5
O Log-odds mtio  —— 95% Confidence Interval Invanant Interval
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Fig 3b

Contrast Mean 95% Credible Interval

Invariant Interval

13vs. 7 1.06 (0.46, 1.67)
13vs.3 079 (0.17, 1.43)
13vs. 8 1.15 (0.55, 1.76)
Bvs 2 -0.89 (-1.43, -0.36)
Svs 2 -0.30 (-0.86, 0.25)
Tvs. 1 -1.81 (-2.61, -1.04)
13vs. 11 1.01 (0.36, 1.67)
14vs. 1 0090 (-1.83, -0.17)
13vs. 6 1.24 (0.51, 1.98)
14vs 3 0.55 (-0.08, 1.18)
O Mean —— 95% Credible Interval
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Fig. 3b Threshold analysis results by (a) study and (b) contrast for: No Vaginal Delivery within 24 hours in the subgroup of women with Bishop score < 6, by intervention
contrast, sorted by increasing threshold magnitude. The optimal decision rule is to recommend all PGE2 interventions as well as double balloon/Cooks catheter and Foley
catheter. The study / contrast estimate (labelled “Mean”) and credible intervals are shown by the black lines. The blue shaded areas show the invariant interval where the
optimal set of recommended interventions does not change, and the intervention that would enter the recommended intervention set is indicated by the figures either side of the
invariant interval. The pink area indicates where the recommendations changes within the credible limits of the current estimates. Intervention codes are: 1=Plac,
2=vPGE2_tab, 3=vPGE2_gel, 4=vPGE2_slow, 5=icPGE2, 6=vPGE2_norm, 7=vMiso_b50, 8=vMiso_a50, 9=oMiso_b50, 10=oMiso_a50, 11=oMiso_tit, 12=iMiso, 13=ivOxy,
14=NO, 15=Mife, 16=mFolCat, 17=mDblBal, 18=bMiso. NT = No Threshold, no change to the evidence in this direction could lead to a new decision.
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Fig. 4 Odds Ratios relative to placebo for Hyperstimulation from the Network Meta-Analysis in subgroup of women with Bishop score < 6
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Fig 5a
Study (Contrast) Log-odds ratio  95% Confidence Interval Invariant Interval
12. Orhue 1995 (18 vs. 7) 087 (=2 56, 4.30) - (NT, 2 54) 15 .
12. Orhue 1995 (15 vs. 7) 160 (-1.54, 4.73) 12 (—0.14, NT) - .
108. Wang 2016 (12 vs. 7) -1.42 (-2.43, -0.40) = (NT, 3.43) ) —_—{—
3. Hofmeyr 2001 (18 vs._ 4) 0 (=0.82,1.24) - (NT, 5.97) ] =
146, De la Torre 2001 (14 vs. 9) =136 (=215, -0.57) 14 (-T37,4742) 3 —_—{
1. Gelisen 2005 (14 vs. 1) 0.19 (=1.47, 1.84) 14 (=639, 3619.50) 15 Cr
3. Hofmeyr 2001 (12 vs. 4) 0.29 (-0.55, 1.13) 6 (-6.84, NT) - — 00—
B8 Ghanaie 2013 (18 vs_ 6) =0.15 (=1.14, 0.83) - (NT, 7.05) i —_—
167. Ten Eikelder 2016 (18 vs_ 11) =017 (-0.74, 0.41) - (NT, 8.59) 6 —_——
I I ] I I
—& -2 0 2 4
O Log-odds ratie  —— 95% Confidence Interval Irnvariant Interval Log-odds ratio
Fig 5b
Study (Contrast) Log-odds ratio 95% Confidence Interval Invariant Interval
84. Chua 1997 (19 vs. 6) -1.78 (-4.78,1.23) - (NT,-1.15) 18 -
55, Johnson 1985 (19 vs. 4) -0.73 (-4.15, 2.69) = (NT, D.07) 18 3
12. Qrhue 1995 (18 vs. 7) 0.a7 (-2.56, 4.30) 18 (-18362 831) 15 O
12. Qrhue 1995 (15 vs. 7) 1.60 (-1.54, 4.73) 15 (-6.11,200.30) 18 .
r T T T T T
-6 -4 -2 1] 2 4
O Log-odds ratio  —— 95% Confidence Interval Invariant Interval Log-odds ratio

Fig. 5 Threshold analysis results by study for Hyperstimulation, all women, sorted by increasing threshold magnitude. The optimal decision rule is to recommend (a) “top 3”:
double balloon/Cooks catheter, laminaria tent, and Foley catheter, and (b) “top 2”: double balloon/Cooks catheter and laminaria tent. The study estimate (labelled “Mean”) and
credible intervals are shown by the black lines. The blue shaded areas show the invariant interval where the optimal set of recommended interventions does not change, and
the intervention that would enter the recommended intervention set is indicated by the figures either side of the invariant interval. The pink area indicates where the
recommendations changes within the credible limits of the current estimates. Intervention codes are: 1=Placebo, 2=NoTrt, 3=vPGE2_tab, 4=vPGE2_gel, 5=vPGE2_slow,
6=icPGE2, 7=vPGE2_norm, 8=vMiso_b50, 9=vMiso_a50, 10=oMiso_b50, 11=oMiso_a50, 12=oMiso_tit, 13=iMiso, 14=ivOxy, 15=ivOxyAmnio, 16=NO, 17=Mife, 18=mFolCat,
19=mLam, 20=mDbIBal, 21=bMiso. NT = No Threshold, no change to the evidence in this direction could lead to a new decision.
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Fig 6. Odds Ratios relative to vaginal PGE?2 tablet for the No Vaginal Delivery within 24 hours outcome from the Network Meta-Analysis in all women
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Fig 7a
Study (Contrast) Log=-odds ratic 95% Confidence Interval Invariant Interval
Lo 1994, (14 vs, 2) -0.83 (-1.93, 0.26) = (NT, 0.28) 6
Lo 2006. (20 vs. 14) 1.25 (-0.08, 2.59) 6 (=146, NT) -
Yuen 1996, (6vs. 5) -0.63 (-1.54,0.28) 6 (-4.41,1083) 18
Yuen 1996. (18 vs. 5) 029 (-0.63, 1.20) 18 (=790, 522) 6
Majoko 2002a. (19 vs. 8) 1.28 (0.54, 2.01) 19 (-3.72 57453) 18
Poulsen 1991, (6 vs. 5) -0.05 (-0.58, 0.4T) 6 {-5.47, NT) -
Wang 2016. {11 vs. 6) 043 {0.03, 0.83) 3 (-8598,684) 6
Pennell 2009, (18 vs_ 3) 0.25 (-0.20, 0.79) 18 (-6.46, 21.92) 17
Ulmsten 1985, (6vs. 1) -0.88 (-2.71, 0.95) 6 (=813, 47906) 5
Ulmsten 1985, (5vs. 1) -2.52 (-4.24, -0.79) 5 (-196.59,502) 6
Lyndrup 1994, (17 vs. 6) 1.3 (0.51, 2.11) 17 (-5274,889) 6
Pennell 2009. (17 vs_ 3) =0.19 (=0.72,0.33) 17 (=17.48,857) 18
Legarth 1988, (6 vs. 5) -1.57 (-2.43,-0.71) 6 (-1051,10433) 5
Lim 2018, (18vs. 2) -0.27 (-1.16, 0.62) 18 (-966 7237) 2
I
_ﬁ

O Log=odds ratic —— 95% Confidence Interval
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Fig 7b
Contrast Mean 95% Credible Interval Invariant Interval
17 vs. 6 0.7a {0.22, 1.35) 17 (-118,147) 6 L ——
11vs.6 023 (-0.33,0.79) 3 (-10.73,069) 6 —:——
14va. 2 -133 (=2.52, -0.17) - (NT, -0.84) e
20vs. 14 078 (—0.40, 1.96) & {(0.04, NT} - _—
18vs. 4 -003 (—0.59, 0.54) 18 (-096 293 4 Ce——
Gve 5 -0.69 (—1.17, -0.20) 6 (-187,27T32) 5 _
13vs 7 074 {0.23, 1.25) 13 (=1.053390) & e —
19wvs. 8 130 {0.03, 2.58) 19 (-0.55, 1117.48) 18 L ——
1Bvs. 5 =0.10 (=066, 0.45) 18 (=234,1318) & —:_
13vs B 0.87 (0,35, 1.39) 13 (-1.43, 2368) 19 L ——
4vs. 3 0.19 (-0.20, 0.58) 4  (-224,279) 3 e
Wvs. 2 -015 (-081,031) & (-282,677) 2 _:_
S5vs. 2 =0.13 (-0.58, 0.30) 6 {-304,1098) 2 o ——
13wvs. 6 095 {0.29, 1.62) 13 (-843,408) & —_
Bvs. 2 -0.74 {-1.16, -0.32) 6 (-399,807) 2 —_
18wvs 3 017 (-0.39, 0.72) 18 (=327, 1168) 3 .
15vs. 1 =117 {-1.95, -0.41) 19 (-6047,283y 1 S ee—ye—
Jvs 2 =0.40 (-0.88, 0.07) 6 (=548, 1614) 2 —_
18vs. 2 =0.24 (-0.87, 0.38) 18 (=540 3142) 2 —:—
17 wvs. 4 017 (-0.27, 0.62) 17 (-526, 757 4 e e
20vs. B 019 (-0.17, 0.56) - {NT, 5.66) & —_
Tws 4 =040 (-0.74, -0.05) 13 (=700, 5.53) 4
20wvs. 13 -068 {-1.25, -0.11}) - {NT, 6.03) 13 __
Svs. 1 =151 (=2.22, -0.83) 5 (=7599,550) 1 —:—
11vs. 10 -045 {-0.88, -0.02) & (-7 68, NT) i e
1Mvs 7 001 (=0.37, 0.40) 6 (=7.26, 341588) 1 —_
15vs 3 061 {0.01, 1.21) 1 (-1058 802) 3 _:_
Svs. 3 0.27 (-0.06, 0.59) 5 (-1583,798) 3 —!:_
Tws 1 -199 {(-2.11, -1.30) 17 (-806.56,6.13) 1 ——
13wvs. 3 053 {0.00, 1.07) 13 (-851,2085) 3 —_
T T T T T T
=5 =4 =3 0 2 4
O Mean —— 95% Credible Imerval s Invariant Interval Lo Ol Riatio
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Fig. 7 Threshold analysis results for No Vaginal Delivery within 24 hours (all women) by (a) study and (b) intervention contrast, sorted by increasing threshold magnitude. The
optimal decision rule is to recommend Amniotomy + IV Oxytocin. The study / contrast estimate (labelled “Mean”) and credible intervals are shown by the black lines. NT = No
Threshold, no change to the evidence in this direction could lead to a new decision. The intervention that would enter the recommended intervention set is indicated by the
figures either side of the invariant interval. The blue shaded areas show the invariant interval where the optimal decision set does not change. The pink area indicates where
the recommendations changes within the credible limits of the current estimates. Intervention codes are: 1=Plac, 2=vPGE2_tab, 3=vPGE2_gel, 4=vPGE2_slow, 5=icPGE2,
6=vPGE2_norm, 7=vMiso_b50, 8=vMiso_a50, 9=oMiso_b50, 10=oMiso_a50, 11=oMiso_tit, 12=iMiso, 13=ivOxy, 14=ivOxyAmnio, 15=NO, 16=Mife, 17=mFolCat, 18=mDblBal,
19=eaPGE2PGF2, 20=bMiso
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