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Background

Induction of labor is a commonly performed obstetric intervention. Vaginal
prostaglandin E2 (dinoprostone) is a first-choice agent. Mechanical methods of
induction are slower to achieve cervical ripening but have a lower risk of adverse
effects.

Objective
To compare the efficacy, maternal and neonatal safety, and maternal satisfaction of a
synthetic osmotic cervical dilator (Dilapan-S) with dinoprostone.

Study Design

This was an open-label, superiority randomized controlled trial in four English
hospitals. Eligible participants were women = 16 years of age undergoing induction of
labor for a singleton pregnancy, = 37 weeks’ gestation with vertex presentation and
intact membranes. Women were randomly assigned to receive Dilapan-S or
dinoprostone using a telephone randomization system minimized by hospital, parity,
BMI and maternal age. The induction agent was replaced as required until the cervix
was assessed as favorable for labor by Bishop score. The primary outcome was failure
to achieve vaginal delivery (i.e. Cesarean delivery). Secondary outcome measures
included maternal and neonatal adverse events. Analysis was by intention-to-treat,
adjusting for design variables where possible.

Results

Between 19 December 2017 and 26 January 2021, 674 women were randomized (337
to Dilapan-S and 337 to dinoprostone). The trial did not reach its planned sample size
of 860 due to restrictions on research during the Covid-19 pandemic.

The primary outcome was missing for two women in the dinoprostone group. Failure to
achieve vaginal delivery (Cesarean section) occurred in 126 women (37.4%) allocated
to Dilapan-S, and 115 (34.3%) women allocated to dinoprostone (adjusted risk
difference 0.02, 95% confidence interval -0.05 to 0.10). There were similar maternal
and neonatal adverse events between the groups.

Conclusion
Women undergoing induction of labor with Dilapan-S have similar rates of caesarean
section and maternal and neonatal adverse events compared to dinoprostone.

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation



Title Page (WITH Author Information)

A randomized trial of synthetic osmotic cervical dilator for induction of labor

versus dinoprostone vaginal insert

Janesh K GUPTA FRCOG!?, Ms Alisha MAHER MSc?, Mr Clive STUBBS MSc?,
Peter BROCKLEHURST FRCOG?, Jane P DANIELS PhD3, Ms Pollyanna HARDY
MSc* on behalf of the SOLVE collaborative group

1. Institute of Metabolism and Systems Biology, University of Birmingham,
Birmingham, UK

2. Birmingham Clinical Trials Unit, University of Birmingham, Birmingham, UK

3. Nottingham Clinical Trials Unit, University of Nottingham, Nottingham, UK

4. National Perinatal Epidemiology Unit Clinical Trials Unit, University of Oxford,
Oxford, UK



Blinded Manuscript (no Author Identifiers) Click here to view linked References %

1 Condensation
2 Women undergoing induction of labor with Dilapan-S have similar rates of caesarean
3  section compared to dinoprostone.
4
5
6 Shorttitle
7 Randomised trial of Dilapan-S versus dinoprostone
8
9 AJOG at aglance
10  Why was this study conducted?
11 e Prostaglandins are associated with uterine tachysystole and hyperstimulation,
12 whereas mechanical methods provide better maternal satisfaction and lower
13 pain score.
14 e We compared the efficacy, maternal and neonatal safety, and maternal
15 satisfaction of a synthetic osmotic cervical dilator (Dilapan-S) with vaginal
16 prostaglandin E2 (dinoprostone) in cervical ripening for induction of labour.
17
18 What are the key findings?
19 e Our study indicates that women undergoing cervical ripening with Dilapan-S
20 have similar vaginal delivery rates compared to dinoprostone but with fewer
21 instances of uterine tachysystole, hyperstimulation and adverse effects on the
22 fetus.
23  What does this study add to what is already known?
24 e The trial is the best quality evidence to date in support of allowing Dilapan-S
25 to be considered as another method for induction of labour.
26
27

N
oo


https://www.editorialmanager.com/ajogmfm/viewRCResults.aspx?pdf=1&docID=2620&rev=0&fileID=77395&msid=144c9260-927f-4585-9192-55935543064e
https://www.editorialmanager.com/ajogmfm/viewRCResults.aspx?pdf=1&docID=2620&rev=0&fileID=77395&msid=144c9260-927f-4585-9192-55935543064e

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

Abstract

Background

Induction of labor is a commonly performed obstetric intervention. Vaginal
prostaglandin E2 (dinoprostone) is a first-choice agent. Mechanical methods of
induction are slower to achieve cervical ripening but have a lower risk of adverse

effects.

Objective
To compare the efficacy, maternal and neonatal safety, and maternal satisfaction of

a synthetic osmotic cervical dilator (Dilapan-S) with dinoprostone.

Study Design

This was an open-label, superiority randomized controlled trial in four English
hospitals. Eligible participants were women = 16 years of age undergoing induction
of labor for a singleton pregnancy, = 37 weeks’ gestation with vertex presentation
and intact membranes. Women were randomly assigned to receive Dilapan-S or
dinoprostone using a telephone randomization system minimized by hospital, parity,
BMI and maternal age. The induction agent was replaced as required until the cervix
was assessed as favorable for labor by Bishop score. The primary outcome was
failure to achieve vaginal delivery (i.e. Cesarean delivery). Secondary outcome
measures included maternal and neonatal adverse events. Analysis was by

intention-to-treat, adjusting for design variables where possible.

Results

Between 19 December 2017 and 26 January 2021, 674 women were randomized
(337 to Dilapan-S and 337 to dinoprostone). The trial did not reach its planned
sample size of 860 due to restrictions on research during the Covid-19 pandemic.
The primary outcome was missing for two women in the dinoprostone group. Failure
to achieve vaginal delivery (Cesarean section) occurred in 126 women (37.4%)
allocated to Dilapan-S, and 115 (34.3%) women allocated to dinoprostone (adjusted
risk difference 0.02, 95% confidence interval -0.05 to 0.10). There were similar

maternal and neonatal adverse events between the groups.
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Conclusion
Women undergoing induction of labor with Dilapan-S have similar rates of caesarean

section and maternal and neonatal adverse events compared to dinoprostone.

Keywords
Pregnancy; cervical ripening; labor, induced; dinoprostone; Cesarean section;

randomized controlled trial.
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Introduction

Over 30% of labors in England were induced during 2017-18 and the rate has risen
annually since 2007-08 (1). There are various methods available to achieve
iatrogenic cervical ripening (2). These include surgical (amniotomy), pharmacological
(prostaglandins as vaginal gels, tablets or pessaries, and oxytocin as a slow
intravenous infusion) and mechanical methods (balloon catheters into or through the
cervix and extra-amniotic space, synthetic osmotic cervical dilators and natural
seaweed laminaria tents). Continuous slow-release vaginal prostaglandin E2
pessaries promote cervical ripening and simultaneously induce uterine contractions,
with dinoprostone recommended as the first choice medical induction agent in the
UK. Synthetic osmotic dilators such as Dilapan-S soften the cervix by dehydrating it,
applying radial pressure to the internal and external cervical os and indirectly

increasing local release of endogenous prostaglandin and oxytocin, or both.

Reduction in the risk of perinatal death is the ultimate aim of induction, however
mode of childbirth, and the interval from induction to birth are important surrogates.
Prostaglandins are associated with uterine tachysystole and hyperstimulation, with
effects on the fetus causing fetal heart rate changes. Cardiotocography is often used
to monitor the fetus. Outpatient induction with dinoprostone is feasible for low-risk
women, provided that they are given clear verbal and written instructions (3).
Maternal satisfaction with the birth process will influence the acceptance of
alternative induction methods (3). Other considerations for choice of induction
intervention include previous caesarean childbirth or myomectomy, which preclude
use of prostaglandins in some national guidelines, and requirement for fetal

monitoring (4, 5).

One of the main advantages of mechanical methods is the absence of
pharmacological related side effects (6-8). Randomized controlled trials have shown
that Dilapan-S is non-inferior to balloon catheter in achieving a vaginal birth and is
associated with higher maternal satisfaction rates (9). In another randomized trial,
compared with oral misoprostol, Dilapan-S reduces rates of hyperstimulation, has a

better safety profile and maternal satisfaction and pain scores (10).
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This randomised controlled trial of a Synthetic Osmaotic cervical dilator for induction
of Labour in comparison to dinoprostone Vaginal insert (SOLVE) investigated
vaginal delivery rates in women with a term singleton pregnancy receiving Dilapan-S

or prostaglandin E2 .

Methods

Trial design

We did an open-label, multicenter randomized controlled trial, in four hospitals in
England. The protocol was approved by the East Midlands Leicester Central
Research Ethics Committee (17/EM/0011), and prospectively registered with the
ISRCTN registry (ISCRTN20131893). A Trial Steering Committee (TSC) provided
independent oversight of the trial. Confidential interim analysis of all available data
alongside anonymized reports of adverse events experienced by participants was
reviewed by an independent Data Monitoring Committee (DMC) on 3 occasions. The
TSC approved a change of primary outcome during recruitment to the trial in June

2019, without access to the accumulating data (detailed below).

Participants

Pregnant women scheduled for induction of labor who were 16 years of age or older,
able to provide informed consent, with a singleton pregnancy = 37*° weeks’ gestation
(determined by ultrasound dating scan), with the fetus in a vertex presentation and
with intact membranes, were eligible for inclusion. Initially ultrasound dating was
required when the estimated gestational age was 11-14 weeks, but in April 2018 this
requirement was removed as it was too restrictive in recruiting potential women who
were just outside this gestational age range. The need to have a pre-intervention
Bishop score <6 was also removed in April 2018 to eliminate the need for a vaginal
examination solely to assess eligibility. Women already receiving oxytocin, those
who had a diagnosis of fulminant pre-eclampsia / eclampsia, had a contraindication
to Dilapan-S or dinoprostone were ineligible. Recruiting sites could choose whether
to recruit women who had had a previous caesarean section or myomectomy, based
on their local policy. These women are at increased risk of uterine rupture with

dinoprostone use.
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Randomization and masking

Participants were randomized into the trial as close as possible to induction of labor
commencing, in a 1:1 ratio to either synthetic osmotic cervical dilator (Dilapan-S) or
prostaglandin E2 as a 10-mg controlled-release vaginal pessary (dinoprostone).
Randomization was provided by a 24-hour telephone system hosted by the
University of Aberdeen using a minimization algorithm to ensure balance between
groups on the following variables: parity (nulliparous vs multiparous); maternal
obesity (body mass index [BMI] 230 kg/m? vs. BMI <30 kg/m? at the first antenatal
consultation), maternal age; (<20, 20 to <30, 30 to <40, 240 years) and randomizing
hospital. The random allocation sequence was concealed until eligibility was
confirmed and minimization variables provided. Given the nature of the interventions,
the SOLVE trial was not blinded.

Interventions

In the Dilapan-S group, research midwives or doctors who had completed the
training package for insertion of the Dilapan-S rods inserted the rods. The women
lay on a bed supine or with their legs supported on padded stirrups to allow insertion
of a sterile vaginal speculum into the vagina. Following visualization of the cervix,
which was cleansed with an antiseptic, the anterior lip of the cervix was grasped with
a sponge forceps or a volsellum and up to a maximum of 5 rods were inserted into
the cervical canal ensuring the tip of each rod crossed through and past the internal
0sS. The rods were left in place for a minimum of 12 hours and up to a maximum of
24 hours. If the cervix remained unfavorable after the first series (Bishop score < 6),

a second (then third) series of dilators were placed for an additional 12-24 hours.

Dinoprostone was administered high up into the posterior vaginal fornix using only
small amounts of water-soluble lubricants to aid insertion. Each series of
dinoprostone remained in place for up to 24 hours or up to 32 hours, according to

local hospital policy.

All women were instructed to report any excessive bleeding, pain or other concerns

and were informed that they should not remove any intervention themselves.
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If spontaneous labor had not started, amniotomy was conducted after the Bishop
score was 26. Oxytocin infusion using a syringe pump was used as per hospital
protocols, commencing no sooner than 30 minutes after the removal of the last

series of Dilapan-S or dinoprostone and with continuous fetal monitoring.

Outcomes

The primary outcome was failure to achieve vaginal delivery, following a protocol
amendment described below. Failure to achieve a vaginal delivery within 24, 36 and
48 hours of randomization were included as secondary outcomes. Other maternal
secondary outcomes were: change of Bishop score; use of analgesia or anesthesia
during cervical ripening and labor; maternal complications during cervical ripening,
labor, the immediate post-partum period or prior to discharge from hospital; use of
amniotomy or oxytocin for induction or augmentation of labor; mode of childbirth,
including reasons for instrumental or caesarean delivery. The intervals between each
stage, from randomization through the insertion of the induction intervention and
labor to discharge from hospital are presented. Maternal satisfaction during insertion
of intervention, cervical ripening, and overall was assessed using a questionnaire
consisting of 23 questions. Neonatal outcomes were: birthweight; Apgar scores at 1,
5 and 10 minutes; meconium staining of amniotic fluid; metabolic acidosis; neonatal
medical review; admission to neonatal unit and length of stay; antibiotic
administration for confirmed or suspected infection and duration of administration;
perinatal mortality. Adherence to the randomized allocation was assessed by
collecting information on the induction intervention used, the number of series of
each intervention, number of occurrences when the intervention could not be
inserted, fell out, was removed or replaced, the duration of each series and total
duration of intervention. The number of Dilapan-S rods inserted into the cervix was
also recorded. Safety of the interventions was assessed by the reasons for removal
of the induction intervention and adverse events, specifically diagnosis of vaginal or
uterine infection and associated antibiotic use, secondary postpartum hemorrhage,
neonatal sepsis and meconium aspiration syndrome. Serious, life-threatening
adverse events requiring prolongation of hospital stay, occurring with the mother or
baby, were reported and the causality with respect to the induction intervention

considered.
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Statistical Analysis

The initial sample size calculation was based on the original primary outcome of
failure to deliver vaginally within 36 hours after randomization. Estimates from
previous studies of the vaginal birth rate within 36 hours following use of
dinoprostone varied between 30% and 40% (11-13). We chose a plausible effect
size of an absolute difference of 9% between groups. Assuming a 35% primary
outcome rate in the dinoprostone group, to detect a 9% absolute reduction to 26% in
the Dilapan-S group with 80% power and a type | error rate of 5%, a total of 410
participants per group were needed. We assumed time and mode of delivery would
be available for all participants but anticipated approximately 5% of women would

not receive either intervention and adjusted the total target to 860 participants.

By June 2019, after 290 women had been randomized, due to demands on the
clinical service not all women were able to receive a timely amniotomy once a
favorable cervix had been achieved, potentially pausing or reversing the
physiological process of cervical ripening. As a delayed amniotomy could increase
the overall length of labor, a vaginal delivery within 36 hours was deemed less likely
for reasons unrelated to the induction agent. The Trial Steering Committee, blind to
any comparison between the trial groups, approved an amendment to the protocol to
remove the 36 hours time limit for the primary outcome. The interim pooled estimate
of the rate for the revised primary outcome was 36.6% (106/290) (95% CI 31.1% to
42.4%). Using this and a fixed sample size of 860 a plausible absolute differences of
8-9% could still be detected with 80% power.

Trial recruitment was interrupted in the first 6 months of the Covid-19 pandemic. Due
to the unavailability of research midwives redeployed to clinical work, the decision
was made by the investigators and TSC to stop recruitment in January 2021, when

674 women had been recruited.

An a-priori Statistical Analysis Plan (SAP) was agreed to give point estimates, 95%
confidence intervals and p-values from two-sided tests for all outcome measures.

We considered p-values of less than 0-05 to indicate statistical significance. The
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primary analysis for all outcomes was by intention to treat with participants analyzed
in the groups to which they were assigned regardless of protocol non-compliances.
Complications are presented according to treatment received. Outcomes were
adjusted for the minimization variables where possible. Hospital was treated as a
random effect and all other minimization factors as fixed effects. For binomial
outcomes, mixed effects binomial regression models were used with an identity link
to calculate risk differences and a log link to calculate risk ratios, and associated
95% confidence intervals and p-values. If normally distributed, continuous outcomes
were analyzed using mixed effects linear regression, with adjusted mean differences,
95% confidence intervals and their associated p-values presented. Otherwise
median differences or geometric mean ratios were calculated. Appropriate summary
statistics are presented for each outcome (e.g. proportions/percentages,
mean/standard deviation or median/interquartile range).

Sensitivity analyses consisted of: restricted analyses excluding women who were
non-adherent to their allocated intervention according to a strict criteria (women who
received their allocated intervention for all series) and lenient criteria (women who
received their allocated intervention for at least the first series); an analysis excluding
women who did not receive either of the interventions because their Bishop score on
initiation of cervical ripening was >6; an analysis to assess the effect of missing
responses for the primary outcome if the number of missing responses was >5% of
all women randomized.

Subgroup analyses for the primary outcome were limited to the minimization
variables. Tests for statistical heterogeneity are presented alongside effect estimates
within subgroups. The results of subgroup analyses are treated with caution and

used for the purposes of hypothesis generation only.

Results

Women were randomized between 19" December, 2017, and 26™ January, 2021.
Table S2 shows the numbers of women recruited by each hospital. Of the 8,364
women assessed for eligibility, 674 women were randomized, with 337 women
allocated to Dilapan-S and 337 women allocated to dinoprostone (figure 1). Two

women were excluded from the final analysis from the dinoprostone group as they
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had missing primary outcome data (both women were randomized in error as they

did not meet the prevailing eligibility criteria) (figure 1).

The groups were well balanced for all characteristics at baseline (tables 1 and S1).
The most common indications for IOL were post-term pregnancy, intrauterine growth

restriction, and reduced fetal movements.

The total duration of cervical ripening was comparable (tables 2 and S3). Using the
strict adherence criteria, 86 (25.5%) and 36 (11.0%) women did not receive Dilapan-
S and dinoprostone respectively (tables 2 and S6). Dinoprostone inserts fell out and
had to be re-inserted for more women compared to Dilapan-S (tables S4 and S5).
There were more occurrences when dinoprostone was removed due to
complications; 63 compared to 19 women in the Dilapan-S group, principally due to
uterine tachysystole (11 vs 3 women), uterine hyperstimulation with a non-reassuring
fetal heart rate (9 vs 3 women) and abnormal cardiotocograph changes (26 vs 13

fetuses).

The primary outcome of failure to achieve vaginal delivery (Cesarean section)
occurred in 126 (37.4%) of 337 women in the Dilapan-S group and 115 (34.3%) of
335 women in the dinoprostone group (adjusted risk difference 0.02, 95 CI -0.05 to
0.10; adjusted risk ratio 1.10, 95% CI 0.90 to 1.35; p-value for risk ratio 0.33; table
3). Sensitivity analyses showed similar results to the intention-to-treat analysis (table
S13 and figure S2).

There is evidence to suggest that the change in Bishop score from baseline was
better in the dinoprostone group (Table 3). Initially more women had inhalation
analgesia with entonox during the placement of the Dilapan-S rods, but more women
had opiate analgesia during the cervical ripening process in the dinoprostone group.
More women in the Dilapan-S group underwent amniotomy and augmentation with
oxytocin. More women failed to achieve vaginal delivery within 24 hours from
randomization in the Dilapan-S group but there was no evidence of a difference seen
at 36 and 48 hours from randomization. There is no evidence of a difference in

instrumental delivery rates between the groups but a higher caesarean section
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delivery rate in the Dilapan-S group due to maternal or fetal reasons (at least one of:
delay in 1st or 2nd stage of labor, or fetal heart rate abnormalities or abnormal fetal
blood gases). There is no evidence of a difference between the groups in maternal

complications, antibiotics use or length of stay from delivery until discharge.

There were more complications in those receiving dinoprostone during the cervical
ripening period (68/301 (22.6%) v 19/249 (7.6%)) primarily relating to more cases of
uterine tachysystole, hyperstimulation and effects on the fetus identified by
cardiotocograph monitoring. Complications during or after labor are similar in both
groups (table 4).

There is no evidence of any differences in neonatal outcomes between the groups
(table 5).

More women in the Dilapan-S group reported better satisfaction in terms of ability to
perform their desired daily activities such as walking, dressing, hygiene, shower,
ability to sleep, relax, and reported less frequent and lower intense uterine
contractions (table 6).

There were more protocol deviations in the Dilapan-S group, with 31 women having
a delayed removal of Dilapan-S after the 24-hour window and 60 women who did not
have the cervix cleaned prior to insertion of Dilapan (Table S8). Dilapan-S could not
be inserted in 10 women and attempts were abandoned in a further 10 participants
(Table S4). Timings between randomization and birth were similar in both groups
(Table S9).

The number of adverse and serious adverse events reported were similar in both
groups (tables S10 and S11). The majority of maternal and neonatal events were
suspected sepsis and/or postpartum hemorrhage, which were judged to be unrelated
to the intervention. There was one serious adverse reaction in the dinoprostone
group due to placental abruption which occurred 2 hours and 25 minutes after the

intervention was removed. There was one suspected, unexpected serious adverse
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reaction reported in the dinoprostone group of a neonatal death with severe perinatal
asphyxia, sepsis, and suspected hypoxic ischemic encephalopathy (Table S11).

There was no evidence of heterogeneity of the treatment effect for the primary
outcome between nulliparous and multiparous women, BMI of < 30 versus = 30, or

between the age groups (table S12 and figure S1).

Comment

Principal findings

In this randomized trial, we found that cervical ripening at term in primarily
primigravid women using either Dilapan-S or dinoprostone results in no evidence of
a difference in failure to achieve vaginal delivery (i.e. caesarean section). We had to
curtail our recruitment to 674 women due to the impact of the Covid-19 pandemic
and did not achieve the original target of 870 women. The trial is currently the

largest in the world comparing Dilapan-S and dinoprostone.

Entonox inhalation was used more commonly in the Dilapan-S group and more
opiate analgesia was used in the dinoprostone group, during the cervical ripening
process. There were more women with uterine tachysystole and hyperstimulation,
and cardiotocographic abnormalities in the dinoprostone group than the Dilapan-S
group. There was also a higher need for re-insertion of dinoprostone, by
approximately 10% (intervention was not re-inserted for 78.9% of women in the

Dilapan-S group v 69.5% in the dinoprostone group).

Results in the context of what is known

Our results indicate higher maternal satisfaction rates in the Dilapan-S group
throughout the duration of the cervical ripening process. This is in keeping with
previous evidence from mechanical methods for cervical ripening with balloon
catheters, which are associated with a lower risk of hyperstimulation and pain during
the cervical ripening process and is safer than pharmacological methods (14).

de Vaan and colleagues (14) have shown that mechanical induction with balloon

catheter is probably as effective as induction of labor with vaginal dinoprostone but
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associated with a more favorable safety profile. Their conclusion was that more
research on this comparison does not seem warranted. When comparing balloon
catheter with misoprostol, balloon catheters were less effective but probably
associated with a better safety profile and suggested more research on neonatal
safety and maternal satisfaction. With the addition of direct comparisons with
Dilapan-S and balloon catheter showing better maternal satisfaction rates with
Dilapan-S, as there was no protrusion from the vagina, and better maternal
satisfaction and safety associated with Dilapan-S compared to misoprostol, our trial
re-affirms the better maternal satisfaction and safety profile with Dilapan-S compared

to dinoprostone, with similar overall vaginal delivery rates.

Clinical implications

In this trial, a significant number of women were being induced due to intrauterine
growth restriction or reduced fetal movements of their baby. These represent a group
of women with reduced fetal reserve where Dilapan-S would be a benefit as it is
associated with a lower risk of uterine hyperstimulation (15). This would suggest that
Dilapan-S could also be used for cervical ripening as an outpatient procedure. UK
induction of labor guidelines were updated in 2021 and now suggest mechanical
methods of induction can be considered where pharmacological methods are not
suitable (16). This includes women with previous uterine incisions, for whom
prostaglandins are contraindicated in some country’s guidelines, Dilapan-S has
advantages over balloon catheters (9) and misoprostol (10) and our trial results are

consistent with these findings.

Research implications

Current evidence suggests that balloon catheters can be used as a cervical ripening
process in the outpatient setting (17, 18) and for women who have had a previous
caesarean delivery (19). Previous research suggests women are likely to prefer
outpatient induction of labor, which is also associated with reduced hospital costs
(20-22), but further research into the safety, acceptability and cost-effectiveness of

Dilapan-S in this setting is needed.
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Strengths and limitations

More women in the Dilapan-S group did not receive the allocated intervention (86
(25.5%)) compared to the dinoprostone group (36 (11.0%)) due to the initial lack of
available trained staff to fit Dilapan rods. Dilapan has to be correctly fitted ensuring
that the tip of the rod crosses the internal os, which requires specific training. As the
trial progressed, additional training was provided at regular intervals at all
recruitment sites, improving the availability of trained staff. Despite the difference in
adherence levels between the groups, sensitivity analyses suggest conclusions

remain robust when excluding women not adherent to the intervention.

Cochrane Collaboration reviews and NICE guidance identify birth within 24 hours of
the start of induction of labor, Cesarean delivery and uterine hyperstimulation as the
most clinically relevant measures. However, this conclusion is contested (23). We
removed the time interval for our primary outcome, which was initially failure to
achieve a vaginal delivery within 36 hours. Our decision was driven by an interim
observation that intervals from randomization to amniotomy and delivery were longer
than anticipated, particularly due to the delays between women being ready for
amniotomy and having the procedure. There was also a concern that the delays
would reverse the cervical ripening effect achieved by either intervention but

particularly the Dilapan-S group as the cervix rehydrated.

Conclusion

The evidence from this study has shown that women undergoing induction of labor
with Dilapan-S have similar rates of caesarean section and maternal and neonatal
adverse events compared to dinoprostone. This suggests that a slower approach to
cervical ripening with Dilapan-S, as opposed to the more rapid onset of ripening
achieved by prostaglandins, can be offered to women following discussion of the

relative benefits of each approach.
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Detailed Response to Reviewers

Editor / Reviewer Comments:

Response

Reviewer #1:

1. In line 219 within the intervention section the
authors state a second (or third) series of dilators
were placed. The clinical trial website states only two
series of dilators would be used for a maximum of 24
hours each insertion. Please clarify the discrepancy.
The registration states patients could go home with
dilators. Did any patients in fact leave the hospital for
ripening?

We accept that there is a discrepancy
between the ISRCTN registry entry and
the protocol, which arose from version 6.0
date 02/08/2018 onwards, where we
added “It is highly unusual to require more
than two series of Dilapan-S® rods”.

We did not prespecify outpatient
management as a secondary outcome, so
did not collect data directly to analyse this
aspect.

2. In lines 222-225 please describe how many
dinoprostone inserts may be used. The trial
registration states two pessaries may be used if cervix
is unfavorable. Was this the case? If so, please add to
manuscript.

The protocol stated that local policies for
the number of series, and intervals
between series, should prevail. The
number of participants requiring a second,
third or fourth series is shown in Table S4.

3. Line 231 comments on oxytocin usage according to
local hospital policy. Can you give generalities about
when this was instituted?

We now state that administration of
oxytocin should commence “no sooner
than 30 minutes after the removal of the
final series of Dilapan or dinoprostone...”
This detail has been added at line 232

4. Table 3 includes time to labor onset. Please define
labor onset in the methods section.

We have defined the start of labour as
regular painful contractions, in the full list
of protocol outcomes in the
Supplementary Report.

5. Table 3 should include time from insertion of
induction agent to delivery in mean and median.

We did not prespecify this as a maternal
secondary outcome, as the insertion of the
induction intervention was dependent on
the availability of trained staff. Since this
was a pragmatic trial, we present the
interval between randomisation and
delivery in Table S9, which would reflect
the interval between the decision point
and the birth.

Reviewer #2

1.The assumption of a 9% reduction in cesarean
delivery rate from 35% to 26% with Dilapan-S is
extremely overambitious as a basis for the study's
power analysis. Even still, the study did not meet the
preset numbers and was terminated early.

This was considered at the start of the trial
both the minimally important clinical
difference and from accruing data from an
observational study (later published as
Gupta 2018) and was considered
plausible.

2. The protocol was changed to allow recruitment of
women with a bishop score = 6. 68 patients (almost
10%) did not receive any intervention because their
bishop score was =6. The protocol change appears to
have allowed their inclusion in the analysis without
them receiving intervention.

We removed the need to have a vaginal
examination to confirm Bishop score
immediately before randomisation, rather
than enabled the recruitment of women
with a Bishop score of = 6. This reflects
the real world situation where a decision
could be made to initiate induction before
a vaginal examination, which
subsequently is found to be inappropriate
according to the Bishop score. To perform




a true intention-to-treat analysis, these
participants remained in the trial.

3. Minimization algorithm for randomization? Not sure
what the benefit of this is

Minimisation enables the randomised
groups to be simultaneously balanced
across a number of pre-specified
prognostic variables.

4. There is lack of consistency and protocol
adherence in multiple facets of the trial. For instance,
dinoprostone was kept for 24 vs 32 hours in different
hospitals. There are also issues with delay in
amniotomy, patients receiving wrong intervention, etc.

This is a pragmatic trial to derive real
world evidence, so current practice
regarding dinoprostone intervals was
followed even if it varied between
hospitals. Any delays to amniotomy were
due to the prevailing situation in the
hospital and trial participants could not
“jump the queue”. Where the alternative or
no induction intervention was given, this
was because clinical circumstances
necessitated a deviation from the
randomised allocation.

5. Up to 3 series of dilators used - this needs to be
elaborated on

Line 218 we describe that if the cervix was
unfavourable after the first series (Bishop
score <6) and second and possible third
series were inserted.

6. Of 8364 women screened for eligibility, 3627 met
eligibility criteria, but only 674 were randomized. I'm
curious why study uptake was so low.

We have expanded the CONSORT
flowchart to explain this in more detail

7. In the Dilapan group (337 patients), 49 did not have
the placement attempted. Of those remaining, 20 did
not receive the intervention (7%) because of inability
to insert or patient discomfort. This needs to be
addressed in the paper.

We now note that Dilapan could not be
inserted in 10 women and attempts to

insert Dilapan were discontinued in 10
women, at line 397.

8. 12 patients in each group had a prior cesarean
section. It is curious that the study protocol allowed for
dinoprostone in this group given the known higher risk
of uterine rupture.

This was acceptable at one recruiting site,
under their local policies.

Reviewer #3

Page 3: Consider deleting line 68 or replace; this line
adds no value.

We have deleted the first bullet point at
line 68.

Abstract line 91: Dinoprostone may be a "first choice"
agent in the UK. But this paper is not being submitted
to the BMJ. You are submitting to AJOG. Consider
changing to "Vaginal prostaglandin E2 (dinoprostone)
is a first line agent”, or deleting the sentence
altogether.

We have amended line 91 as suggested.
We have also highlighted around line 141
that dinoprostone is the first choice agent
in the UK to justify our choice of
comparator.

Line 100: SOLVE is an acronym which is not
explained.

We have amended the Abstract line 100
to read “This was an....” as the word count
prevents elaboration. We have amended
line 163 in order to spell out the acronym,
but can revert if the editors prefer.




Line 104: In "using a telephone randomization system
minimized by...", consider rewording 104 to "using a
telephone randomization system with minimization
algorithm" or something similar.

We have considered alternative wording,
but the original wording is the most
accurate and succinct.

Line 106: In "assessed as favorable for labor": | would
addend "by Bishop score".

This has been added as suggested at line
106.

Introduction line 133: The abstract mentions the UK.
In the introduction, the paper mentions England.
Consider consistency in geography.

We have amended the Abstract to state
we recruited from English sites.

Line 146: Please consider revising Whilst and similar
word choices for your intended American audience.

We have deleted the word “Whilst” but are
unclear which other conjunctions are not
American English.

149: use of the word Necessitating may be too strong
as there are studies that examine outpatient ripening
with prostaglandins without monitoring; consider
changing to softer language (for example: PMID:
33752219).

We have changed line 149 to
“Cardiotocography is often used to
monitor the fetus. Outpatient induction
with dinoprostone is feasible for low-risk
women provided they are given clear
verbal and written instructions.”

Methods line 192: Please choose one consistent
format: Caesarean or caesarean.

We have not capitalised caesarean
throughout.

192: "Recruiting sites were able to choose whether to
recruit women who had had a previous caesarean
section or myomectomy, based on their local policy."
Using prostaglandins in a patient with prior
myomectomy is not an accepted practice in many
countries and institutions; this generous guidance
from the study's authors limits the study's external
validity to an extent. Please raise this issue in the
Discussion section of the paper, as this practice is
contrary to the standard of care in many institutions.
Also analysis should be adjusted for prior cesarean
section.

We have added a caveat regarding use of
dinoprostone at line 157 and also line 471.

We did not prespecify analyses were to be
adjusted for previous Caesarean births.
The mode of birth for multiparous women
is balanced between groups (Table 1) and
so adjusting for the few prior Caesarean
births is unlikely to make a difference to
the primary outcome comparison.

Line 217: the Dilapan were placed past the internal
os; how was this verified? Ultrasound? This should be
described.

We ensured that all clinicians involved
with the study were trained to experience
that the tip of the rod went past the
internal os, which was experienced as a
‘give’ i.e. the clinicians felt a loss of
resistance. This has been added to the
manuscript

Results: 332: There appear to be very minimal
exclusion criteria; yet only 674 women were
randomized out of 8364 (8%)? Why were so many pts
not consented (page 22)? Even if one discards the
non-consented, that means only 674 met the inclusion
criteria while 4,063 did not. The authors should
mention the reasons for the low eligibility rate in the
discussion. This is one of the largest concerns of the
study.

See response to Reviewer #2, comment
#6.

Include in your exclusion box the individual reasons
why patients were excluded, with n's.

This has been updated and included in
the CONSORT flowchart




Discussion: 492-493: consider using neutral tone, and
avoiding emotional language, such as "slow and
steady" or "fast and furious".

We have changed the wording here (now
line 510).

Conclusions: Consider rewording to something a bit
more definitive. As it currently stands, it does not
really relay anything informative. No difference in the
primary outcome was noted, likely because of
stopping early. The main benefit of this trial is that it is
the first to provide data. unfortunately there may not
be enough data upon which to base management
decisions, but these results can at least inform a
future trial.

Statistical inference does not allow any
definitive conclusions to be made. We can
only state that we found no evidence of a
difference, and not categorically state that
there is no difference. We feel that our
statement is transparent and fair to the
evidence provided by this study.

Tables. There are several comparisons; a p value of
<0.05 may not be sufficiently low to determine
statistical significance.

p-values are presented as specified a-
priori in the Statistical Analysis Plan. The
interpretation of the results uses the
totality of the evidence presented, with
particular care taken to focus on effect
estimates and confidence intervals, rather
than statistical significance.

Table 6: | am not sure if the data is useful in the
format it is presented in. Perhaps consider graphical
representation or summarize the results?

We will leave this decision to the editor.

Figure 1: remove the word 'died’

Thank you for pointing out this superfluous
line.

GENERAL COMMENTS TO THE AUTHOR

Can the manuscript's length be reduced to less than
3730 words?

We have tried to comply with the word
count request whilst retaining all the
reporting components required by
Consort.

Is Dilapan-S available on the American market?
Please comment in your paper about product
availability in major markets (i.e. US, Canada, Europe,
Japan, China).

DILAPAN-S is registered in more than 40
countries worldwide and currently
available through local distribution
channels in more than 20 countries, incl.
US, Canada, EU, Japan and China.

The Bishop score of <6 is used throughout; why 6 and
not 8? A favorable Bishop score varies with parity,
and this should have been reflected in the trial design
(perhaps mention as a limitation).

We used a standard Bishop score
definition for cervical favourability < 6 or =
6 for the requirement of induction of
labour, as according to NICE.

What about the comparative cost of the two
interventions?

A cost-effectiveness evaluation was not
an objective of the trial. The upfront cost
of the interventions will vary between
country and will be dependent on the
number of series used.

What about the comparative training requirements for
the staff of the two interventions?

There was no specific training for the
insertion of dinoprostone as this is merely
an insertion of a vaginal tape. The
specific training for the Dilapan rods was
given and explained in ‘Interventions’
section of the manuscript.
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Condensation
Women undergoing induction of labor with Dilapan-S have similar rates of caesarean

section compared to dinoprostone.

Short title

Randomised trial of Dilapan-S versus dinoprostone

AJOG at a glance
Why was this study conducted?

e Prostaglandins are associated with uterine tachysystole and hyperstimulation,
whereas mechanical methods provide better maternal satisfaction and lower
pain score.

e We compared the efficacy, maternal and neonatal safety, and maternal
satisfaction of a synthetic osmotic cervical dilator (Dilapan-S) with vaginal

prostaglandin E2 (dinoprostone) in cervical ripening for induction of labour.

What are the key findings?

e Our study indicates that women undergoing cervical ripening with Dilapan-S
have similar vaginal delivery rates compared to dinoprostone but with fewer
instances of uterine tachysystole, hyperstimulation and adverse effects on the
fetus.

What does this study add to what is already known?
e The trial is the best quality evidence to date in support of allowing Dilapan-S

to be considered as another method for induction of labour.
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Abstract

Background

Induction of labor is a commonly performed obstetric intervention. Vaginal
prostaglandin E2 (dinoprostone) is a first choice agent. Mechanical methods of
induction are slower to achieve cervical ripening but have a lower risk of adverse

effects.

Objective
To compare the efficacy, maternal and neonatal safety, and maternal satisfaction of

a synthetic osmotic cervical dilator (Dilapan-S) with dinoprostone.

Study Design

This was an open-label, superiority randomized controlled trial in four English
hospitals. Eligible participants were women = 16 years of age undergoing induction
of labor for a singleton pregnancy, = 37 weeks’ gestation with vertex presentation
and intact membranes. Women were randomly assigned to receive Dilapan-S or
dinoprostone using a telephone randomization system minimized by hospital, parity,
BMI and maternal age. The induction agent was replaced as required until the cervix

was assessed as favorable for labor by Bishop score. The primary outcome was

failure to achieve vaginal delivery (i.e. Cesarean delivery). Secondary outcome
measures included maternal and neonatal adverse events. Analysis was by

intention-to-treat, adjusting for design variables where possible.

Results

Between 19 December 2017 and 26 January 2021, 674 women were randomized
(337 to Dilapan-S and 337 to dinoprostone). The trial did not reach its planned
sample size of 860 due to restrictions on research during the Covid-19 pandemic.
The primary outcome was missing for two women in the dinoprostone group. Failure
to achieve vaginal delivery (Cesarean section) occurred in 126 women (37.4%)
allocated to Dilapan-S, and 115 (34.3%) women allocated to dinoprostone (adjusted
risk difference 0.02, 95% confidence interval -0.05 to 0.10). There were similar

maternal and neonatal adverse events between the groups.
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Conclusion
Women undergoing induction of labor with Dilapan-S have similar rates of caesarean

section and maternal and neonatal adverse events compared to dinoprostone.

Keywords
Pregnancy; cervical ripening; labor, induced; dinoprostone; Cesarean section;

randomized controlled trial.
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Introduction

Over 30% of labors in England were induced during 2017-18 and the rate has risen
annually since 2007-08 (1). There are various methods available to achieve
iatrogenic cervical ripening (2). These include surgical (amniotomy), pharmacological
(prostaglandins as vaginal gels, tablets or pessaries, and oxytocin as a slow
intravenous infusion) and mechanical methods (balloon catheters into or through the
cervix and extra-amniotic space, synthetic osmotic cervical dilators and natural
seaweed laminaria tents). Continuous slow-release vaginal prostaglandin E2
pessaries promote cervical ripening and simultaneously induce uterine contractions,

with dinoprostone recommended as the first choice medical induction agent in the

UK. Synthetic osmaotic dilators such as Dilapan-S soften the cervix by dehydrating it,
applying radial pressure to the internal and external cervical os and indirectly

increasing local release of endogenous prostaglandin and oxytocin, or both.

Reduction in the risk of perinatal death is the ultimate aim of induction, however
mode of childbirth, and the interval from induction to birth are important surrogates.
Prostaglandins are associated with uterine tachysystole and hyperstimulation, with

effects on the fetus causing fetal heart rate changes. Cardiotocography is often used

to monitor the fetus. Outpatient induction with dinoprostone is feasible for low-risk

women, provided they were given clear verbal and written instructions (3). Maternal

satisfaction with the birth process will influence the acceptance of alternative
induction methods (3). Other considerations for choice of induction intervention

include previous caesarean childbirth or myomectomy, which preclude use of

prostaglandins in some national guidelines, and requirement for fetal monitoring (4,
5).

One of the main advantages of mechanical methods is the absence of
pharmacological related side effects (6-8). Randomized controlled trials have shown
that Dilapan-S is non-inferior to balloon catheter in achieving a vaginal birth and is
associated with higher maternal satisfaction rates (9). In another randomized trial,
compared with oral misoprostol, Dilapan-S reduces rates of hyperstimulation, has a

better safety profile and maternal satisfaction and pain scores (10).
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This randomised controlled trial of a Synthetic Osmotic cervical dilator for induction

of Labour in comparison to dinoprostone Vaginal insert (SOLVE) investigated

vaginal delivery rates in women with a term singleton pregnancy receiving Dilapan-S

or prostaglandin E2.

Methods

Trial design

We did an open-label, multicenter randomized controlled trial, in four hospitals in
England. The protocol was approved by the East Midlands Leicester Central
Research Ethics Committee (17/EM/0011), and prospectively registered with the
ISRCTN registry (ISCRTN20131893). A Trial Steering Committee (TSC) provided
independent oversight of the trial. Confidential interim analysis of all available data
alongside anonymized reports of adverse events experienced by participants was
reviewed by an independent Data Monitoring Committee (DMC) on 3 occasions. The
TSC approved a change of primary outcome during recruitment to the trial in June

2019, without access to the accumulating data (detailed below).

Participants

Pregnant women scheduled for induction of labor who were 16 years of age or older,
able to provide informed consent, with a singleton pregnancy = 37*° weeks’ gestation
(determined by ultrasound dating scan), with the fetus in a vertex presentation and
with intact membranes, were eligible for inclusion. Initially ultrasound dating was
required when the estimated gestational age was 11-14 weeks, but in April 2018 this
requirement was removed as it was too restrictive in recruiting potential women who
were just outside this gestational age range. The need to have a pre-intervention
Bishop score < 6 was also removed in April 2018 to eliminate the need for a vaginal
examination solely to assess eligibility. Women already receiving oxytocin, those
who had a diagnosis of fulminant pre-eclampsia / eclampsia, had a contraindication
to Dilapan-S or dinoprostone were ineligible. Recruiting sites could choose whether
to recruit women who had had a previous caesarean section or myomectomy, based
on their local policy. These women are at increased risk of uterine rupture with

dinoprostone use.
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Randomization and masking

Participants were randomized into the trial as close as possible to induction of labor
commencing, in a 1:1 ratio to either synthetic osmotic cervical dilator (Dilapan-S) or
prostaglandin E2 as a 10-mg controlled-release vaginal pessary (dinoprostone).
Randomization was provided by a 24-hour telephone system hosted by the
University of Aberdeen using a minimization algorithm to ensure balance between
groups on the following variables: parity (nulliparous vs multiparous); maternal
obesity (body mass index [BMI] 230 kg/m? vs. BMI <30 kg/m? at the first antenatal
consultation), maternal age; (<20, 20 to <30, 30 to <40, 240 years) and randomizing
hospital. The random allocation sequence was concealed until eligibility was
confirmed and minimization variables provided. Given the nature of the interventions,
the SOLVE trial was not blinded.

Interventions

In the Dilapan-S group, research midwives or doctors who had completed the
training package for insertion of the Dilapan-S rods inserted the rods. The women
lay on a bed supine or with their legs supported on padded stirrups to allow insertion
of a sterile vaginal speculum into the vagina. Following visualization of the cervix,
which was cleansed with an antiseptic, the anterior lip of the cervix was grasped with
a sponge forceps or a volsellum and up to a maximum of 5 rods were inserted into
the cervical canal ensuring the tip of each rod crossed through and past the internal

0s, experienced as a ‘give’ or loss of resistance. The rods were left in place for a

minimum of 12 hours and up to a maximum of 24 hours. If the cervix remained
unfavorable after the first series (Bishop score < 6), a second (then third) series of

dilators were placed for an additional 12-24 hours.

Dinoprostone was administered high up into the posterior vaginal fornix using only
small amounts of water-soluble lubricants to aid insertion. Each series of
dinoprostone remained in place for up to 24 hours or up to 32 hours, according to

local hospital policy.

All women were instructed to report any excessive bleeding, pain or other concerns

and were informed that they should not remove any intervention themselves.
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If spontaneous labor had not started, amniotomy was conducted after the Bishop
score was 2 6. Oxytocin infusion using a syringe pump was used as per hospital

protocols, commencing no sooner than 30 minutes after the removal of the last

series of Dilapan-S or dinoprostone and with continuous fetal monitoring.

Outcomes

The primary outcome was failure to achieve vaginal delivery, following a protocol
amendment described below. Failure to achieve a vaginal delivery within 24, 36 and
48 hours of randomization were included as secondary outcomes. Other maternal
secondary outcomes were: change of Bishop score; use of analgesia or anesthesia
during cervical ripening and labor; maternal complications during cervical ripening,
labor, the immediate post-partum period or prior to discharge from hospital; use of
amniotomy or oxytocin for induction or augmentation of labor; mode of childbirth,
including reasons for instrumental or caesarean delivery. The intervals between each
stage, from randomization through the insertion of the induction intervention and
labor to discharge from hospital are presented. Maternal satisfaction during insertion
of intervention, cervical ripening, and overall was assessed using a questionnaire
consisting of 23 questions. Neonatal outcomes were: birthweight; Apgar scores at 1,
5 and 10 minutes; meconium staining of amniotic fluid; metabolic acidosis; neonatal
medical review; admission to neonatal unit and length of stay; antibiotic
administration for confirmed or suspected infection and duration of administration;
perinatal mortality. Adherence to the randomized allocation was assessed by
collecting information on the induction intervention used, the number of series of
each intervention, number of occurrences when the intervention could not be
inserted, fell out, was removed or replaced, the duration of each series and total
duration of intervention. The number of Dilapan-S rods inserted into the cervix was
also recorded. Safety of the interventions was assessed by the reasons for removal
of the induction intervention and adverse events, specifically diagnosis of vaginal or
uterine infection and associated antibiotic use, secondary postpartum hemorrhage,
neonatal sepsis and meconium aspiration syndrome. Serious, life-threatening

adverse events requiring prolongation of hospital stay, occurring with the mother or
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baby, were reported and the causality with respect to the induction intervention
considered.

Statistical Analysis

The initial sample size calculation was based on the original primary outcome of
failure to deliver vaginally within 36 hours after randomization. Estimates from
previous studies of the vaginal birth rate within 36 hours following use of
dinoprostone varied between 30% and 40% (11-13). We chose a plausible effect
size of an absolute difference of 9% between groups. Assuming a 35% primary
outcome rate in the dinoprostone group, to detect a 9% absolute reduction to 26% in
the Dilapan-S group with 80% power and a type | error rate of 5%, a total of 410
participants per group were needed. We assumed time and mode of delivery would
be available for all participants but anticipated approximately 5% of women would
not receive either intervention and adjusted the total target to 860 participants.

By June 2019, after 290 women had been randomized, due to demands on the
clinical service not all women were able to receive a timely amniotomy once a
favorable cervix had been achieved, potentially pausing or reversing the
physiological process of cervical ripening. As a delayed amniotomy could increase
the overall length of labor, a vaginal delivery within 36 hours was deemed less likely
for reasons unrelated to the induction agent. The Trial Steering Committee, blind to
any comparison between the trial groups, approved an amendment to the protocol to
remove the 36 hours time limit for the primary outcome. The interim pooled estimate
of the rate for the revised primary outcome was 36.6% (106/290) (95% CI 31.1% to
42.4%). Using this and a fixed sample size of 860 a plausible absolute differences of
8-9% could still be detected with 80% power.

Trial recruitment was interrupted in the first 6 months of the Covid-19 pandemic. Due
to the unavailability of research midwives redeployed to clinical work, the decision
was made by the investigators and TSC to stop recruitment in January 2021, when

674 women had been recruited.
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An a-priori Statistical Analysis Plan (SAP) was agreed to give point estimates, 95%
confidence intervals and p-values from two-sided tests for all outcome measures.
We considered p-values of less than 0-05 to indicate statistical significance. The
primary analysis for all outcomes was by intention to treat with participants analyzed
in the groups to which they were assigned regardless of protocol non-compliances.
Complications are presented according to treatment received. Outcomes were
adjusted for the minimization variables where possible. Hospital was treated as a
random effect and all other minimization factors as fixed effects. For binomial
outcomes, mixed effects binomial regression models were used with an identity link
to calculate risk differences and a log link to calculate risk ratios, and associated
95% confidence intervals and p-values. If normally distributed, continuous outcomes
were analyzed using mixed effects linear regression, with adjusted mean differences,
95% confidence intervals and their associated p-values presented. Otherwise
median differences or geometric mean ratios were calculated. Appropriate summary
statistics are presented for each outcome (e.g. proportions/percentages,
mean/standard deviation or median/interquartile range).

Sensitivity analyses consisted of: restricted analyses excluding women who were
non-adherent to their allocated intervention according to a strict criteria (women who
received their allocated intervention for all series) and lenient criteria (women who
received their allocated intervention for at least the first series); an analysis excluding
women who did not receive either of the interventions because their Bishop score on
initiation of cervical ripening was >6; an analysis to assess the effect of missing
responses for the primary outcome if the number of missing responses was >5% of
all women randomized.

Subgroup analyses for the primary outcome were limited to the minimization
variables. Tests for statistical heterogeneity are presented alongside effect estimates
within subgroups. The results of subgroup analyses are treated with caution and

used for the purposes of hypothesis generation only.

Results
Women were randomized between 19" December, 2017, and 26™ January, 2021.
Table S2 shows the numbers of women recruited by each hospital. Of the 8,364

women assessed for eligibility, 674 women were randomized, with 337 women
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allocated to Dilapan-S and 337 women allocated to dinoprostone (figure 1). Two
women were excluded from the final analysis from the dinoprostone group as they
had missing primary outcome data (both women were randomized in error as they

did not meet the prevailing eligibility criteria) (figure 1).

The groups were well balanced for all characteristics at baseline (tables 1 and S1).
The most common indications for IOL were post-term pregnancy, intrauterine growth

restriction, and reduced fetal movements.

The total duration of cervical ripening was comparable (tables 2 and S3). Using the
strict adherence criteria, 86 (25.5%) and 36 (11.0%) women did not receive Dilapan-
S and dinoprostone respectively (tables 2 and S6). Dinoprostone inserts fell out and
had to be re-inserted for more women compared to Dilapan-S (tables S4 and S5).
There were more occurrences when dinoprostone was removed due to
complications; 63 compared to 19 women in the Dilapan-S group, principally due to
uterine tachysystole (11 vs 3 women), uterine hyperstimulation with a non-reassuring
fetal heart rate (9 vs 3 women) and abnormal cardiotocograph changes (26 vs 13

fetuses).

The primary outcome of failure to achieve vaginal delivery (Cesarean section)
occurred in 126 (37.4%) of 337 women in the Dilapan-S group and 115 (34.3%) of
335 women in the dinoprostone group (adjusted risk difference 0.02, 95 CI -0.05 to
0.10; adjusted risk ratio 1.10, 95% CI 0.90 to 1.35; p-value for risk ratio 0.33; table
3). Sensitivity analyses showed similar results to the intention-to-treat analysis (table
S13 and figure S2).

There is evidence to suggest that the change in Bishop score from baseline was
better in the dinoprostone group (Table 3). Initially more women had inhalation
analgesia with entonox during the placement of the Dilapan-S rods, but more women
had opiate analgesia during the cervical ripening process in the dinoprostone group.
More women in the Dilapan-S group underwent amniotomy and augmentation with
oxytocin. More women failed to achieve vaginal delivery within 24 hours from

randomization in the Dilapan-S group but there was no evidence of a difference seen
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at 36 and 48 hours from randomization. There is no evidence of a difference in
instrumental delivery rates between the groups but a higher caesarean section
delivery rate in the Dilapan-S group due to maternal or fetal reasons (at least one of:
delay in 1st or 2nd stage of labor, or fetal heart rate abnormalities or abnormal fetal
blood gases). There is no evidence of a difference between the groups in maternal
complications, antibiotics use or length of stay from delivery until discharge.

There were more complications in those receiving dinoprostone during the cervical
ripening period (68/301 (22.6%) v 19/249 (7.6%)) primarily relating to more cases of
uterine tachysystole, hyperstimulation and effects on the fetus identified by
cardiotocograph monitoring. Complications during or after labor are similar in both

groups (table 4).

There is no evidence of any differences in neonatal outcomes between the groups
(table 5).

More women in the Dilapan-S group reported better satisfaction in terms of ability to
perform their desired daily activities such as walking, dressing, hygiene, shower,
ability to sleep, relax, and reported less frequent and lower intense uterine

contractions (table 6).

There were more protocol deviations in the Dilapan-S group, with 31 women having
a delayed removal of Dilapan-S after the 24-hour window and 60 women who did not

have the cervix cleaned prior to insertion of Dilapan (Table S8). Dilapan-S could not

be inserted in 10 women and attempts were abandoned in a further 10 participants

(Table S4). Timings between randomization and birth were similar in both groups
(Table S9).

The number of adverse and serious adverse events reported were similar in both
groups (tables S10 and S11). The majority of maternal and neonatal events were
suspected sepsis and/or postpartum hemorrhage, which were judged to be unrelated
to the intervention. There was one serious adverse reaction in the dinoprostone

group due to placental abruption which occurred 2 hours and 25 minutes after the
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393 intervention was removed. There was one suspected, unexpected serious adverse
394  reaction reported in the dinoprostone group of a neonatal death with severe perinatal
395 asphyxia, sepsis, and suspected hypoxic ischemic encephalopathy (Table S11).
396

397 There was no evidence of heterogeneity of the treatment effect for the primary

398 outcome between nulliparous and multiparous women, BMI of < 30 versus = 30, or
399 between the age groups (table S12 and figure S1).

400

401 Comment

402  Principal findings

403 In this randomized trial, we found that cervical ripening at term in primarily

404  primigravid women using either Dilapan-S or dinoprostone results in no evidence of
405 a difference in failure to achieve vaginal delivery (i.e. caesarean section). We had to
406  curtail our recruitment to 674 women due to the impact of the Covid-19 pandemic
407 and did not achieve the original target of 870 women. The trial is currently the

408 largest in the world comparing Dilapan-S and dinoprostone.

409

410 Entonox inhalation was used more commonly in the Dilapan-S group and more
411 opiate analgesia was used in the dinoprostone group, during the cervical ripening
412  process. There were more women with uterine tachysystole and hyperstimulation,
413 and cardiotocographic abnormalities in the dinoprostone group than the Dilapan-S
414  group. There was also a higher need for re-insertion of dinoprostone, by

415 approximately 10% (intervention was not re-inserted for 78.9% of women in the
416 Dilapan-S group v 69.5% in the dinoprostone group).

417

418 Results in the context of what is known

419  Our results indicate higher maternal satisfaction rates in the Dilapan-S group

420 throughout the duration of the cervical ripening process. This is in keeping with
421 previous evidence from mechanical methods for cervical ripening with balloon

422  catheters, which are associated with a lower risk of hyperstimulation and pain during
423 the cervical ripening process and is safer than pharmacological methods (14).

424
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de Vaan and colleagues (14) have shown that mechanical induction with balloon
catheter is probably as effective as induction of labor with vaginal dinoprostone but
associated with a more favorable safety profile. Their conclusion was that more
research on this comparison does not seem warranted. When comparing balloon
catheter with misoprostol, balloon catheters were less effective but probably
associated with a better safety profile and suggested more research on neonatal
safety and maternal satisfaction. With the addition of direct comparisons with
Dilapan-S and balloon catheter showing better maternal satisfaction rates with
Dilapan-S, as there was no protrusion from the vagina, and better maternal
satisfaction and safety associated with Dilapan-S compared to misoprostol, our trial
re-affirms the better maternal satisfaction and safety profile with Dilapan-S compared

to dinoprostone, with similar overall vaginal delivery rates.

Clinical implications

In this trial, a significant number of women were being induced due to intrauterine
growth restriction or reduced fetal movements of their baby. These represent a group
of women with reduced fetal reserve where Dilapan-S would be a benefit as it is
associated with a lower risk of uterine hyperstimulation (15). This would suggest that
Dilapan-S could also be used for cervical ripening as an outpatient procedure. UK
induction of labor guidelines were updated in 2021 and now suggest mechanical
methods of induction can be considered where pharmacological methods are not

suitable (16). This includes women with previous uterine incisions, for whom

prostaglandins are contraindicated in some country’s guidelines, Dilapan-S has

advantages over balloon catheters (9) and misoprostol (10) and our trial results are
consistent with these findings.

Research implications

Current evidence suggests that balloon catheters can be used as a cervical ripening
process in the outpatient setting (17, 18) and for women who have had a previous
caesarean delivery (19). Previous research suggests women are likely to prefer

outpatient induction of labor, which is also associated with reduced hospital costs
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(20-22), but further research into the safety, acceptability and cost-effectiveness of
Dilapan-S in this setting is needed.

Strengths and limitations

More women in the Dilapan-S group did not receive the allocated intervention (86
(25.5%)) compared to the dinoprostone group (36 (11.0%)) due to the initial lack of
available trained staff to fit Dilapan rods. Dilapan has to be correctly fitted ensuring
that the tip of the rod crosses the internal os, which requires specific training. As the
trial progressed, additional training was provided at regular intervals at all
recruitment sites, improving the availability of trained staff. Despite the difference in
adherence levels between the groups, sensitivity analyses suggest conclusions

remain robust when excluding women not adherent to the intervention.

Cochrane Collaboration reviews and NICE guidance identify birth within 24 hours of
the start of induction of labor, Cesarean delivery and uterine hyperstimulation as the
most clinically relevant measures. However, this conclusion is contested (23). We
removed the time interval for our primary outcome, which was initially failure to
achieve a vaginal delivery within 36 hours. Our decision was driven by an interim
observation that intervals from randomization to amniotomy and delivery were longer
than anticipated, particularly due to the delays between women being ready for
amniotomy and having the procedure. There was also a concern that the delays
would reverse the cervical ripening effect achieved by either intervention but

particularly the Dilapan-S group as the cervix rehydrated.

Conclusion

The evidence from this study has shown that women undergoing induction of labor
with Dilapan-S have similar rates of caesarean section and maternal and neonatal
adverse events compared to dinoprostone. This suggests that a slower approach to

cervical ripening with Dilapan-S, as opposed to the more rapid onset of ripening

achieved by prostaglandins, can be offered to women following discussion of the

relative benefits of each approach.
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'One woman was found to have not had a dating scan until 15*! making her ineligible (prior to removal of dating scan from
the eligibility criteria). She was informed her data would not be collected.
One woman was found to not be suitable for DILAPAN-S® or DINOPROSTONE before randomisation but proceeded to be

randomised in error. No data was collected and this is listed as a protocol deviation.



Table 1: Baseline Characteristics

DILAPAN-S® DINOPROSTONE Overall
(N=337) (N=337) (N=674)
Minimisation variables
Maternal age (years) <20 9 (5-6%) 9 (5-6%) 8 (5:6%)
20 to <30 148 (43-9%) 150 (44-5%) 298 (44-2%)
30 to <40 9 (44-2%) 147 (43-6%) 96 (43-9%)
40+ 1(6-2%) 1 (6:2%) 2 (6-2%)
Mean (SD) 30-0 (6-1) 29-9 (6-2) 30-0 (6-1)
Min, Max 17-8, 46-0 16-2, 48-7 16-2, 48-7
Maternal obesity at first BMI < 30 221 (65-6%) 219 (65-0%) 440 (65-3%)
antenatal visit BMI= 30 116 (34-4%) 118 (35-0%) 234 (347%)
Body mass index (BMI) (kg/m?) Mean (SD) 28-4 (6-6) 28-1 (6-6) 28-2 (6-6)
Min, Max 16-4,53-2 16-5, 518 16-4, 53-2
Missing! 0 2 2
Parity Nulliparous 269 (79-8%) 272 (80-7%) 541 (80-3%)
Multiparous 68 (20-2%) 65 (19:3%) 133 (19-7%)
Demographic and other baseline variables
Weight at booking antenatal Mean (SD) 76-4 (19-3) 75-2 (18-5) 75-8 (18-9)
visit (kg) Min, Max 40.-0, 152-0 44.0, 155-0 40-0, 155-0
Missing 0 2 2
Height (cm) Mean (SD) 164-0 (7-1) 1636 (6-7) 163-8 (6-9)
Min, Max 148.-0, 189-0 144.0, 183-0 144.0, 189-0
Missing 0 2 2
Ethnicity White (British/Irish/other) 223 (66-2%) 228 (68-3%) 451 (67-2%)
Black/Black British 33 (9:8%) 19 (5-7%) 2 (7-8%)

(Caribbean/African/other)
Asian/Asian British
(Indian/Pakistani/Bangladeshi/Chi
nese/other)

60 (17-8%)

63 (18:9%)

123 (18-3%)

Mixed (White/Black/Asian/other) 6 (1-8%) 7(2:1%) 13 (1-9%)
Other 4 (4-2%) 16 (4-8%) 30 (4-5%)
Declined to give information 1 (0-3%) 1 (0-3%) 2 (0-3%)
Missing 0 3 3
Indications for induction
Post-term pregnancy Yes 120 (35-6%) 133 (39-7%) 253 (37-7%)
Missing 0 2 2
Intrauterine growth restriction/ Yes 75 (22:3%) 81 (24-2%) 156 (23-2%)
oligohydramnios Missing 0 2 2
Reduced fetal movement Yes 73 (21-7%) 57 (17-0%) 130 (19-3%)
Missing 0 2 2
Diabetes mellitus /gestational Yes 52 (15-4%) 45 (13-4%) 97 (14-4%)
diabetes Missing 0 2 2
Large for gestational age Yes 42 (12:5%) 44 (13-1%) 86 (12-8%)
Missing 0 2 2
Pre-eclampsia Yes 13 (3-9%) 18 (5-4%) 31 (4-6%)
Missing 0 2 2
Gestational hypertension Yes 13 (3-9%) 1 (3-3%) 4 (3-6%)
Missing 0 2 2




Small for gestational age Yes 16 (4-8%) 8 (2-4%) 24 (3-6%)
Missing 0 2 2
Maternal age Yes 11 (3-3%) 11 (3-3%) 22 (3:3%)
Missing 0 2 2
Low PAPP-A Yes 10 (3-0%) 7(2:1%) 17 (2:5%)
Missing 0 2 2
Maternal hepatic disease Yes 4 (1-2%) 3 (0-9%) 7 (1-0%)
Missing 0 2 2
Elected by mother Yes 3(0:9%) 4 (1-2%) 7 (1-0%)
Missing 0 2 2
Rhesus isoimmunisation Yes 4 (1-2%) 1 (0-3%) 5(0-7%)
/increasing antibody titre Missing 0 2 2
Maternal renal disease Yes 2 (0-6%) 2 (0-6%) 4 (0-6%)
Missing 0 2 2
Other maternal disease Yes 33 (9:8%) 32 (9:6%) 65 (9-7%)
Missing 0 2 2
If yes, what types?
Antepartum Haemorrhage 0(-) 3(0-9%) 3(0-5%)
Epileptic 2 (0-6%) 0(-) 2 (0-3%)
Fetal anomaly 6 (1-8%) 4 (1-2%) 10 (1-5%)
Gestational hypertension 3 (0-9%) 3 (0-9%) 6 (0-9%)
Maternal arthritis 2 (0-6%) 0() 2 (0-3%)
Mental health 1 (0-3%) 1 (0-3%) 2 (0-3%)
Obstetric Cholestasis 6 (1-8%) 3(0-9%) 9 (1-3%)
Raised BMI 0(-) 3 (0-9%) 3 (0-5%)
Raised pulsatility index 4 (1-2%) 3 (0-9%) 7 (1-0%)
Symphysis pubis dysfunction 2 (0-6%) 2 (0-6%) 4 (0-6%)
Other? 7 (21%) 10 (3-0%) 17 (2:5%)
Previous pregnancies
Previous miscarriages 0 248 (73-6%) 254 (75-8%) 502 (74-7%)
=1 89 (26-4%) 81 (24-2%) 170 (25-3%)
Missing 0 2 2
Previous termination of 0 292 (86-7%) 300 (89-6%) 592 (88-1%)
pregnancies =1 45 (13-3%) 35 (10-4%) 80 (11-9%)
Missing 0 2 2
Previous deliveries >24 weeks No 268 (79-5%) 270 (80-6%) 538 (80-1%)
Yes 69 (20-5%) 65 (19-4%) 134 (19:9%)
Missing 0 2 2
For previous deliveries >24 weeks?
Was the mode of delivery Yes 50 (72:5%) 49 (75-4%) 99 (73-9%)
unassisted vaginal?
Was the mode of delivery Yes 14 (20-3%) 7 (10-8%) 21 (15-7%)
instrumental vaginal?
Was the mode of delivery Yes 6 (8:7%) 4 (6-2%) 10 (7-5%)
elective caesarean?
Was the mode of delivery Yes 22 (31-9%) 20 (30-8%) 42 (31-3%)
emergency caesarean?
For previous deliveries >24 weeks
Type of previous birth(s) Vaginal only 40 (58-8%) 41 (63-1%) 81 (60-9%)

Vaginal and caesarean section

16 (23-5%)

12 (18:5%)

28 (21-1%)




Caesarean section only

12 (17-7%)

12 (18:5%)

24 (18-1%)

Missing 1 0 1
Current pregnancy
Presence of risk factor for GBS* Yes 25 (7-4%) 31 (9:3%) 56 (8-:3%)
Missing 0 2 2
Bishop score on initiation of cervical ripening
Bishop score on initiation of Yes 53 (15-7%) 49 (14-6%) 102 (15-2%)
cervical ripening = 6 Missing 0 1 1

12 women with missing data as height and weight were collected post randomisation to calculate BMI.

’These are detailed in Appendix A

3Categories are not mutually exclusive so may total to greater than 100%.

“Group B streptococcus infection.




Table 2: Description of the interventions

Allocated intervention

DILAPAN-S® DINOPROSTONE
(N=337) (N=337)
Total duration of intervention received Mean (SD) 24.9 (16-2) 28.6 (189)
(hours)! )
Median [IQR] 213 161, 24-8] 24-4 [139, 34-1]
Min, Max 0-3, 169-82 1-1, 949
Missing 58 52

Received the randomly allocated
intervention for all series (strictly
adherent®)

Number adherent

Number non-adherent

Missing

251 (74-5%)

86 (25-5%)

290 (89-0%)
36 (11-0%)

11

Received the randomly allocated
intervention for at least series 1

(leniently adherent?)

Number adherent

Number non-adherent

Missing

268 (79:5%)
69 (20-5%)

0

301 (89-9%)
34 (10-2%)

2

! Regardless of whether the intervention received was the same as that allocated, and calculated as duration between insertion of

the first series and removal (or falling out) of the last series.

20ne woman had a 1 week interval between removal of series 1 and insertion of series 2.

3 Strict adherence threshold is defined as follows: If the intervention received matches the intervention allocated for all of the

treatment series then the woman is categorised as adherent; if this is not the case (i.e. another intervention, or no intervention is

received for at least one of the series) then the woman is categorised as non-adherent.

4 Lenient adherence threshold is defined as follows: If the intervention received matches the intervention allocated for at least the

first series of treatment then the woman is categorised as adherent; if this is not the case (i.e. no intervention is received, or

another intervention is received for the first series) then the woman is categorised as non-adherent.




Table 3: Maternal outcomes

DILAPAN-S® DINOPROSTONE Adjusted risk Adjusted risk ratio p-value
(N=337) (N=337) difference (RD) (RR) /mean for RR, MD
(95% CI)? difference (MD)/ or GMR
geometric mean
ratio (GMR)
(95% CI)?
Failure to achieve vaginal Yes 126 (37-4%) 115 (34-3%) RD3 RR* 0-33
delivery (Caesarean No 211 (62-6%) 220 (65-7%) 0-02 1-10
section) Missing 0 2 (-0-05, 0-10) (0-90, 1-35)
Maternal outcomes during cervical ripening
Change in bishop score Mean (SD) 32 (2:3) 36 (2:7) - MD? 0-0031
from baseline to Min-Max -2:0,11-0 -3:0,13-0 -0-54
completion of cervical Missing 61 55 (-0-90, -0-18)
ripening
Time between Bishop Geometric mean 225 225 - GMR® 0-99
scores measured at Median [IQR] | 22-3 [16-3, 36-5] 247 [12-9, 41-2] 0-99
baseline and completion Min-Max 0-0, 243-0 0-0, 227-5 (0-87,1-15)
of cervical ripening Missing 50 45
(hours)
Use of analgesia during Yes 170 (51-2%) 220 (66-3%) RD3 RR* <0-0001
cervical ripening Missing 5 5 -0-14 0-77
(-0-26, -0-02) (0-67, 0-87)
What types of analgesia?’ - - -
Oral non-steroidal 8 (2-4%) 17 (5-0%)
anti-inflammatory
drugs
Paracetamol 114 (33-8%) 182 (54-0%)
Oral opioid 72 (21-4%) 148 (43-9%)
Pethidine 21 (6:2%) 59 (17-5%)
Entonox 64 (19:0%) 29 (8-6%)
Epidural 1 (0-3%) 3 (0-9%)
TENS Machine 0() 1 (0-3%)
Missing 0 1
Time between Geometric mean 5.3 10-8 - GMR® <0-0001
randomisation and start Median [IQR] 6-2 [1-3,17-7] 10-2 [5-8, 18-7] 0-49
of analgesia use for Min-Max 0-11, 209-08 1.2, 74-6 (0-38, 0-62)
cervical ripening (hours) Analgesia not used 162 (48-8%) 112 (33-7%)
Missing 8 6
Any complications during Yes 35 (10-5%) 66 (20-2%) RD3 RR® 0-0021
cervical ripening Missing 4 10 -0-10 0-52
(See table 8b for details) (-0-15, -0-04) (0-35,0:79)
Maternal outcomes during labour and immediately after delivery
Time between removal of Geometric mean 12-7 14.5 - GMR® 0-63
last series of intervention Median [IQR] | 25-8 [5-9, 45-3] 19-0 [5-4, 44.5] 1-08
to amniotomy (hours)?® Min-Max 00,1213 0-0, 229-1 (078, 1-49)

Amniotomy for
induction not

performed

Missing

100 (29-9%)

34

190 (57-4%)

29




Time between first Geometric mean 45.9 350 = GMR® <0-0001
insertion of intervention Median [IQR] | 47-4 [31-4, 68-5] 38-3[18-3, 68-3] 1-34
to when labour started Min-Max 1-9, 2456 3.4, 2557 (119, 1.52)
(hours) Missing 80 79
Amniotomy undertaken Yes 235 (70-2%) 141 (42-6%) RD3 RR* <0-0001
for induction of labour Missing 2 6 0-28 1-64
(0-20, 0:35) (143, 1-89)
Amniotomy undertaken Yes 15 (4-5%) 25 (7-6%) RD3 RR™M 0-088
for augmentation of Missing 1 6 -0-03 0-58
labour (-0-07, 0-005) (0-31, 1-08)
Required oxytocin for Yes 210 (62-7%) 130 (39-3%) RD®2 RR1 <0-0001
induction of labour Missing 2 6 0-24 1-60
(0-16, 0-31) (1-28,1-99)
Required oxytocin for Yes 25 (7-4%) 43 (13-0%) RD3 RR* 0-019
augmentation of labour Missing 1 6 -0-06 0-57
(-0-10, -0-01) (0-36, 0-91)
Use of analgesia / Yes 299 (89:5%) 278 (83:5%) RD3 RR* 0-021
anaesthesia (e.g. Missing 3 4 0-06 1.07
epidural) during labour (0-01, 0-11) (1-01, 1-13)
What types of analgesia?’ - - -
Oral non-steroidal 3 (0:9%) 2 (0-6%)
anti-inflammatory
drugs
Paracetamol 31 (9-2%) 34 (10-1%)
Oral opioid 18 (5:3%) 23 (6-8%)
Systemic opioid 63 (18-7%) 53 (15-7%)
Remifentanil PCA 12 (3-6%) 3 (0:9%)
Entonox 198 (58-8%) 185 (54-9%)
Epidural/ spinal 187 (55-5%) 174 (51-6%)
analgesia
General 16 (4-8%) 8 (2:4%)
anaesthesia
TENS Machine 5 (1-5%) 6 (1-8%)
Aromatherapy 1 (0-3%) 4 (1-2%)
Pudendal block 4 (1-2%) 3 (0-9%)
Any complications during Yes 249 (73-9%) 244 (72-8%) RD? RR* 0-93
or after labour Missing 0 2 0-01 1.00
(See table 8b for details) (-0-06, 0-07) (0:92, 1-10)
Failure to achieve vaginal Yes!3 306 (90-8%) 272 (81-2%) RD? RR* 0-0002
delivery within 24 hours Missing 0 2 0-10 1-11
from randomisation (-0-04, 0-24) (1-05, 1-18)
Failure to achieve vaginal Yes!3 273 (81-0%) 232 (69-3%) RD3 RR® 0-082
delivery within 36 hours Missing 0 2 0-11 1.17
from randomisation (-0-02, 0-24) (0-98, 1-39)
Failure to achieve vaginal Yes!3 232 (68-8%) 200 (59-7%) RD3 RR? 0-14
delivery within 48 hours Missing 0 2 0-09 1.15
from randomisation (-0-03, 0-21) (0-95, 1-39)
Spontaneous vaginal Yes 129 (38-3%) 133 (39-7%) RD? RR* 0-51
delivery Missing 0 2 -0-02 0-94
(-0-09, 0-05) (079, 1.12)




Instrumental delivery due Yes 71 (21-1%) 74 (22:2%) RD3 RR 0-86
to delay in 2nd stage of Missing 0 3 0-02 0-97
labour and/or fetal heart (-0-05, 0-09) (0-74, 1-29)
rate abnormalities and/or
abnormal FBS
Caesarean section Yes 96 (28-5%) 74 (22:1%) RD? RR 0-039
delivery due to delay in Missing 0 2 0-05 1-31
1st and/or 2nd stage of (-0-02, 0-12) (1-01, 1-70)
labour, and/or fetal heart
rate abnormalities and/or
abnormal fetal blood
sample (gases)
Maternal outcomes after delivery until discharge
Complications from Yes 74 (22-0%) 69 (20-6%) RD3 RR* 0-65
delivery until discharge Missing 0 2 0-01 1-07
(-0-05, 0-07) (0-80, 1-43)
Antibiotic use for pelvic Yes 3 (0-9%) 2 (0-6%) RD RR* 0-62
infection Missing 0 2 -0-003 1.57
(-0-010, 0-016) (0-26, 9-37)
Duration of antibiotic use Mean (SD) 6-3 (4-6) 4-0 (2-8) - Not calculated Not
for pelvic infection (days) Min-Max 1.0, 9-0 2.0, 6:0 calculated
Missing?®® 334 335
Length of stay from Geometric mean 4.1 39 - GMR® 0-18
randomisation (days) Median [IQR] 4.0 [3-0, 6-0] 4.0 [3-0, 6-0] 1-06
Min-Max 1.0, 15-0 1.0, 32.0 (0-97,1-15)
Missing 0 2

! DINOPROSTONE is the reference category and risk differences < 0 favour DILAPAN-S® with the exception of spontaneous
vaginal delivery where a risk difference < 0 favours DINOPROSTONE.

Risk difference is not applicable for boxes shaded

2 DINOPROSTONE is the reference category and risk ratio values <1 favour DILAPAN-S® with the exception of spontaneous
vaginal delivery where a risk ratio value <1 favours DINOPROSTONE. Mean differences < 0 favour DILAPAN-S®. Geometric mean
ratios <1 favour DILAPAN-S®. The geometric mean indicates the central tendency or typical value of a set of numbers by using
the product of their values (as opposed to the arithmetic mean which uses their sum) and is used for summarising skewed data.
Comparative analysis uses a ratio of the geometric means instead of the mean difference and therefore a ratio of 1 indicates no
difference between the groups.

3 Risk difference is estimated using a binomial model with an identity link adjusting for age, BMI and parity.
“ Risk ratio is estimated using a binomial model with a log link adjusting for age, BMI and parity as fixed effects.

> Mean difference is estimated using a mixed effects linear regression adjusted for Bishop score in addition to minimisation
variables and randomising centre as a random effect.

® The geometric mean ratio is estimated using a mixed effect linear regression adjusted for minimisation variables and
randomising centre as a random effect

" Categories are not mutually exclusive and so percentages may total to greater than expected.
8 One woman had a 6 day interval between removal of the last series and completion of the cervical ripening process.

9 Risk ratio is estimated using a mixed Poisson model with a log link adjusting for age, BMI and parity as fixed effects, and

randomising centre as a random effect.
10 Includes amniotomy undertaken for induction of labour only.

11 Risk ratio is estimated using a mixed binomial model with a log link adjusting for age, BMI and parity and randomising centre as
a random effect.




2 Risk difference is estimated using a mixed binomial model with an identity link adjusting for age, BMI and parity as fixed
effects, and randomising centre as a random effect.

13Yes’ indicates a caesarean section, or a vaginal delivery after the time frame specified
14 Risk difference is estimated using an unadjusted binomial model with an identity link.

15 Missing category includes those who did not require antibiotic use for pelvic infection



Table 4: Complications in the as treated population

DILAPAN-S® DINOPROSTONE
(N=251) (N=302)
Complications during Yes 19 (7-6%) 68 (22-6%)
cervical ripening Missing 2 1
What was the complication?:
Cervical injury 2 (0-8%) 0()
Uterine tachysystole 1 (0-4%) 11 (5-0%)
Uterine hyperstimulation with non 0(1-) 13 (4-3%)
reassuring/abnormal FHR?
Effect on fetus (CTG?3) 6 (2-4%) 34 (11-3%)
Vomiting 0 () 7 (2:3%)
Diarrhoea 1 (0-4%) 2 (0-7%)
Fever 2 (0-8%) 1 (0-3%)
Hypotension 1 (0-4%) 4 (1-3%)
Maternal tachycardia 3 (1-2%) 5 (1-7%)
Suspected chorioamnionitis 3 (1-2%) 0(-)
Per vaginal bleed 5 (2-0%) 5 (1-7%)
Other* 4 (1-6%) 8 (2:7%)
Complications during or Yes 184 (73-3%) 223 (73-8%)
after labour What was the complication?®:
Uterine hyperstimulation 4 (1-6%) 6 (2-0%)
Perineal injury 127 (50-6%) 156 (51-7%)
Manual removal of placenta 11 (4-4%) 10 (3:3%)
Primary post-partum haemorrhage 85 (33-9%) 118 (39-1%)
Cervical injury 2 (0-8%) 2 (0-7%)
Other® 5 (2-0%) 15 (5:0%)

! Categories are not mutually exclusive and so percentages may total to greater than expected.

’Fetal heart rate

3Cardiotocograph.

4 DILAPAN-S® other complications are as follows: 1 hypertension, 1 influenza and 2 antepartum haemorrhage.
DINOPROSTONE other complications are as follows: 1 cervix 4cm dilated, 1 hypertension, 1 bradycardia, 1 prolonged
contractions, 1 epileptic fit, 1 2" DINOPROSTONE not inserted correctly and 2 vaginal soreness.

> DILAPAN-S® other complications are as follows: 1 maternal tachycardia, 1 shoulder dystocia, 1 uterine inversion, 1
raised temperature and 1 large haematoma on vaginal lateral wall. DINOPROSTONE other complications are as follows: 1
maternal tachycardia, 1 labial tear, 1 uterine inversion, 1 sepsis, 1 placental abruption, 1 raised temperature, 1 worsening
pre-eclampsia, 1 secondary post-partum haemorrhage, 2 chorioamnionitis, 2 antepartum haemorrhage and 3 shoulder
dystocia.




Table 5: Neonatal secondary outcomes

DILAPAN-S® DINOPROSTON Risk difference Adjusted risk ratio p-value
(N=337) E (N=337) (RD)Y (RR) /mean difference for MD,
(MD) /median MeD, RR
difference (MeD)/ or GMR
geometric mean ratio
(GMR)
(95% Cl)?
Baby born alive Yes 337 (100%) 335 (100%) Not estimable Not estimable -
Missing 0 2
Birthweight (grams) Mean (SD) 3362-6 (561-8) 3351-2 (557-9) MD 0-88
Min-Max 1760-0, 4880-0 1790-0, 5500-0 - 6-3
Missing 0 2 (-77-2, 89-8)
APGAR score at 1 Median [IQR] 9.0 [9-0, 9-0] 9.0 [8-0, 9-0] - MeD -4
minute Min-Max 20, 10-0 0-0, 10:0 0
APGAR score not 1 1
recorded
Missing 0 2
APGAR score at b Median [IQR] 9.0 [9-0, 10-0] 9-0 [9-0, 10-0] - MeD -4
minutes Min-Max 3-0, 10-0 0-0, 10-0 0
APGAR score not 3 2
recorded
Missing 0 2
APGAR score at 10 Median [IQR] 10-0 [10-0, 10-0] 10-0 [9-0, 1-0] - MeD 1-00
minutes Min-Max 7-0, 10-0 1-0, 10-0 0
APGAR score not 288 278 (-0-17, 0-17)
recorded
Missing 0 2
Meconium staining Yes 46 (13-7%) 44 (13-1%) RD RR 0-90
noted Missing 1 2 0-02 1.03
(-0-03, 0-07) (0-70, 1-50)
Metabolic acidosis Yes 14 (9:5%) 10 (6:4%) RD RR 0-61
Missing 190 181 0-03 120
(-0-03, 0-10) (0-60, 2:39)
Requirement of review Yes 123 (36:5%) 124 (37-0%) RD RR 0-77
by doctor from neonatal Missing 0 2 0-001 0-97
team (-0-07, 0-07) (0-80, 1-18)
Antibiotic use for Yes 60 (17-8%) 60 (17-9%) RD RR 090
neonatal infection® Missing 0 2 0-01 0-98
(-0-05, 0-07) (0-71, 1-35)
Duration of antibiotic Geometric mean 31 4.0 - GMR 0-013
use for neonatal Median [IQR] 3-0 [2-0, 5-0] 5.0 [2-5, 5-0] 0-79
infection (days) Min-Max 1.0, 14-0 2:0,7-0 (0-66, 0-95)
No antibiotic use for 276 275
neonatal infection
Missing 1 2
Admitted to neonatal Yes 45 (13-3%) 45 (13-4%) RD RR 0-94
unit Missing 0 2 0-01 0-99
(-0-05, 0-06) (0-67, 1-44)
Geometric mean 29 2:4 - GMR 0-15




Length of stay in Median [IQR] 3.0 [2-0, 5:0] 3.0 [1-0, 5:0] 1-36
neonatal unit (days) Min-Max 0-0, 480 0-0, 20-0 (0-90, 2-05)
Not admitted to neonatal 292 290
unit
Missing 0 3

1 Risk difference is used as an estimator of treatment effect for binary variables, where DINOPROSTONE is the reference
category and risk differences < 0 favour DILAPAN-S"

Risk differences are estimated using a fixed binomial model with an identity link adjusting for age, BMI and parity.

Risk difference is not applicable for boxes shaded.

2Risk ratio is used as an estimator of treatment effect for binary variables and mean differences, median differences and
geometric mean ratios used as an estimator of treatment effect for continuous variables. Where DINOPROSTONE is the
reference category and risk ratio values <1 favour DILAPAN-S®. Mean differences and median differences < 0 favour
DINOPROSTONE. Geometric mean ratios < 1 favour DILAPAN-S*

Risk ratios are estimated using a mixed binomial model with a log link adjusting for age, BMI and parity and randomising centre
as a random effect. With the exception of requirement of review by a neonatal doctor which is estimated using a fixed binomial
model with a log link adjusting for age, BMI and parity.

Geometric mean ratios are estimated using a mixed effect linear regression adjusted for minimisation variables and randomising

centre as a random effect.
3 Confidence interval not computed as the estimated bootstrap variance is 0.
“P-value is not computed as the estimated variance is 0.

>Those who had no neonatal infection are included in the unpresented ‘No’ category




Table 6: Maternal satisfaction

DILAPAN-S® DINOPROSTONE
(N=337) (N=337)
No. questionnaires No. questionnaires received
received (N=260)
(N=231)
Insertion of device/drug
Before placement of the induction Not at all 51 (24-6%) 48 (21-6%)
drug/device, were you worried Slightly 76 (36-7%) 82 (36-9%)
about the insertion procedure Moderately 45 (21-7%) 51 (23-0%)
itself? Very 20 (9:7%) 29 (13-1%)
Extremely 15 (7-3%) 12 (5-4%)
Missing 24 38
Did insertion of the drug/device Not at all 84 (41-2%) 75 (33:6%)
cause you to become anxious? Slightly 62 (30-4%) 62 (27-8%)
Moderately 27 (13-2%) 51 (22-9%)
Very 19 (9-3%) 26 (11-7%)
Extremely 12 (5-9%) 9 (4-0%)
Missing 27 37
Did insertion of the drug/device Not at all 32 (15-8%) 33 (14-8%)
cause you any discomfort? Slightly 69 (34-2%) 78 (35-0%)
Moderately 42 (20-8%) 53 (23-8%)
Very 39 (19:3%) 33 (14-8%)
Extremely 20 (9-9%) 26 (11-7%)
Missing 29 37
How much pain did you have while Mean (SD) 4.3 (2-8) 4.7 (2-7)
the drug/device was being put in Median [IQR] 4.0 [2-0, 7-0] 4.0 [3-0, 7-0]
place?! Min-Max 0-0, 10-0 0-0, 10-0
Missing 25 42
When device/drug was in place
Were you able to perform your Always 155 (76-0%) 104 (46-9%)
desired daily activities such as Often 31 (15-2%) 61 (27-5%)
walking, dressing, hygiene, Sometimes 13 (6-4%) 35 (15-8%)
shower? Seldom 4 (2:0%) 20 (9-0%)
Never 1 (0-5%) 2 (0:9%)
Missing 27 38
Were you able to get some relaxing Always 108 (52-9%) 62 (27-9%)
time? Often 51 (25-0%) 56 (25-2%)
Sometimes 32 (157%) 61 (27-5%)
Seldom 8 (3-9%) 24 (10-8%)
Never 5 (2:5%) 19 (8-6%)
Missing 27 38
Were you able to get some Always 97 (48-0%) 49 (22:1%)
sleeping time? Often 49 (24-3%) 47 (21-2%)
Sometimes 37 (18-3%) 53 (23-9%)
Seldom 12 (5:9%) 35 (15-8%)
Never 7 (3:5%) 38 (17-1%)
Missing 29 38
Were you able to feel contractions? Always 52 (26-3%) 84 (37-8%)
Often 35 (17-7%) 70 (31:5%)




Sometimes 38 (19-2%) 33 (14-9%)
Seldom 25 (12-6%) 17 (7-7%)
Never 48 (24-2%) 18 (8:1%)
Missing 33 38
Were contractions frequent? Not at all 73 (37-1%) 28 (12-7%)
Slightly 44 (22-3%) 40 (18-2%)
Moderately 40 (20-3%) 55 (25-0%)
Very 29 (14-7%) 57 (25-9%)
Extremely 11 (5-6%) 40 (18-2%)
Missing 34 40
Were contractions intense? Not at all 87 (44-2%) 34 (15-5%)
Slightly 38 (19:3%) 30 (13-7%)
Moderately 32 (16-2%) 47 (21-5%)
Very 26 (13:2%) 47 (21-5%)
Extremely 14 (7-1%) 61 (27-9%)
Missing 34 41
Did you feel any discomfort with Not at all 92 (46-2%) 59 (22-7%)
the drug/device in place? Slightly 40 (20-1%) 56 (25-3%)
Moderately 36 (18-1%) 53 (24-0%)
Very 12 (6-0%) 26 (11-8%)
Extremely 19 (9-6%) 27 (12:2%)
Missing 32 39
Please rate the overall pain that Mean (SD) 3-1(2-8) 5-6 (3-0)
you had while the drug/device was Median [IQR] 3-0 [0-0, 5-0] 6-0 [3-0, 8-0]
in place.! Min-Max 0-0, 10-0 0-0, 10-0
Missing 31 39
How likely is it that you would have Mean (SD) 6-6 (3-5) 4.5 (3-4)
the same drug/device in your next Median [IQR] 8-0 [5-0, 10-0] 5-0 [1-0, 7-0]
pregnancy if you needed an Min-Max 0-0, 10-0 0-0, 10-0
induction?? Missing 26 39
How likely is it that you would Mean (SD) 6-8 (3-4) 4.6 (3-4)
recommend the same drug/device Median [IQR] 8-0 [5-0, 10-0] 5.0 [1-0, 7-0]
to a friend if they needed an Min-Max 0-0, 10-0 0-0, 10-0
induction?? Missing 27 38
Overall experience
| was satisfied with my overall Strongly Disagree 25 (12:1%) 20 (8:9%)
childbirth experience Disagree 22 (10-6%) 22 (9-8%)
Neutral 41 (19-8%) 44 (19-6%)
Agree 71 (34-3%) 86 (38-4%)
Strongly Agree 48 (23-2%) 52 (23-2%)
Missing 24 36
| was treated with respect by all Strongly Disagree 6 (2:9%) 5(2:2%)
the staff Disagree 11 (5-3%) 1 (0-4%)
Neutral 6 (2:9%) 14 (6-2%)
Agree 49 (23-8%) 48 (21-3%)
Strongly Agree 134 (65-1%) 157 (69-8%)
Missing 25 35
| was involved in making decisions Strongly Disagree 8 (3:9%) 7 (3-1%)
as much as | wanted to be Disagree 9 (4-4%) 11 (4-9%)
Neutral 16 (7-8%) 22 (9-8%)




Agree 58 (28-2%) 78 (34-7%)
Strongly Agree 115 (55-8%) 107 (47-6%)
Missing 25 35
My expectations for labour and Strongly Disagree 6 (12-6%) 16 (7-2%)
birth were met Disagree 2 (15-5%) 41 (18-5%)
Neutral 6 (22:3%) 49 (22-1%)
Agree 0 (29-1%) 58 (26:1%)
Strongly Agree 2 (20-4%) 58 (26-1%)
Missing 25 35
| felt safe at all times Strongly Disagree 11 (5-3%) 9 (4-0%)
Disagree 19 (9-1%) 11 (4-9%)
Neutral 17 (8:2%) 27 (12:0%)
Agree 60 (28:9%) 67 (29-8%)
Strongly Agree 101 (48:6%) 111 (49-3%)
Missing 23 35
Good communication from the Strongly Disagree 12 (5-8%) 8 (3-6%)
staff kept me well informed Disagree 13 (6-3%) 9 (4-0%)
Neutral 14 (6-7%) 23 (10-:3%)
Agree 67 (32:2%) 74 (33-0%)
Strongly Agree 102 (49-0%) 110 (49-1%)
Missing 23 36
| felt in control Strongly Disagree 19 (9-2%) 17 (7-6%)
Disagree 0 (14-5%) 30 (1-43%)
Neutral 9 (18-8%) 50 (22-3%)
Agree 0 (33-8%) 73 (32:6%)
Strongly Agree 9 (23-7%) 54 (24-1%)
Missing 24 36
My induction drug/device was Strongly Disagree 30 (14-6%) 25 (11-2%)
effective Disagree 5(12-1%) 29 (13-0%)
Neutral 20 (9-7%) 22 (9-9%)
Agree 56 (27-2%) 69 (30-9%)
Strongly Agree 75 (36-4%) 78 (35-0%)
Missing 25 37
| was satisfied with the overall Strongly Disagree 5(12-1%) 17 (7-6%)
induction of labour procedure Disagree 7 (13-1%) 26 (11-6%)
Neutral 1(151%) 50 (22:3%)
Agree 9 (28-6%) 76 (33:9%)
Strongly Agree 4 (31-1%) 55 (24-6%)
Missing 25 36

!Questions range from 0 to 10; higher scores indicate a more negative response.

2Questions range from 0 to 10; higher scores indicate a more positive response.
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List of protocol outcomes

Primary outcome: Failure to achieve vaginal delivery.

Secondary outcomes:

Maternal outcomes

During cervical ripening

Change in Bishop score from baseline to completion of cervical ripening

Time between Bishops scores measured at baseline and completion of cervical ripening
Use of analgesia during cervical ripening (including insertion of intervention)

Time between randomisation and start of analgesia use for cervical ripening

Any complications during cervical ripening

During labour and immediately after delivery

Time between removal of last series of intervention to amniotomy

Time between first insertion of intervention to when labour started

Amniotomy undertaken for induction of labour

Amniotomy undertaken for augmentation of labour

Required oxytocin for induction of labour

Required oxytocin for augmentation of labour

Use of analgesia / anaesthesia (e.g. epidural) during labour

Any complications during or after labour

Failure to achieve vaginal delivery within 24 hours from randomisation

Failure to achieve vaginal delivery within 36 hours from randomisation

Failure to achieve vaginal delivery within 48 hours from randomisation

Spontaneous vaginal delivery

Instrumental delivery due to delay in 24 stage of labour and/or fetal heart rate abnormalities and/or
abnormal fetal blood sample (gases)

Caesarean section delivery due to delay in 1st and/or 2nd stage of labour, and/or fetal heart rate
abnormalities and/or abnormal fetal blood sample (gases)

After delivery until discharge

Complications from delivery until discharge (e.g., PPH, vaginal and uterine infections)
Antibiotic use for pelvic infection (vaginal infection and/or endometritis)
Duration of antibiotic use for pelvic infection

Length of stay from randomisation

Maternal satisfaction

Maternal satisfaction during insertion of intervention, cervical ripening, and overall (using a

questionnaire consisting of 23 questions; responses to each question will be described)

Neonatal outcomes

Baby born alive
Birthweight

APGAR score at 1 minute
APGAR score at 5 minutes



e APGAR score at 10 minutes

e Meconium staining noted

e Metabolic acidosis (defined as cord-artery pH < 7.05 with base deficit = 12mmol/l; lactate measures will
be used instead of pH, where possible)

e Requirement of review by doctor from neonatal team (excluding routine checks)

¢ Antibiotic use for neonatal infection

e Duration of antibiotic use for neonatal infection

e Admitted to neonatal unit

e Length of stay in neonatal unit

Process outcomes

e Total duration of intervention received (regardless of any change of intervention)

For each series:
e Intervention received
e Reason allocated intervention not received
e  Number of rods inserted if Dilapan-S received
e Duration of intervention received
o  Number of occurrences when intervention received falls out
o  Number of occurrences when intervention received is re-inserted
e Number of occurrences when the intervention received is removed due to complications
¢ Inability to fit the allocated intervention
e Additional series required and reasons



Table S1: Further maternal diseases as indications for induction

DILAPAN-S® DINOPROSTONE Overall

(N=337) (N=337) (N=674)

Ulcerative Colitis 0() 1(0-3%) 1(0-2%)

Planned by doctor 1(0-3%) 0() 1 (0-2%)

Pelvic girdle pain 0() 1(0-3%) 1(0-2%)

Late booker 0() 1(0-3%) 1(0-2%)

Previous unexplained still birth 1(0-3%) 0() 1 (0-2%)

Deep vein thrombosis during pregnancy 0() 1(0-3%) 1(0-2%)

Recruitment UTIS 1(0-3%) 0() 1(0-2%)

Previous cancer, previous cardiac 0() 1(0-3%) 1 (0-2%)
disease

Previous shoulder dystocia 0() 1(0-3%) 1(0-2%)

Previous perineal trauma rectal prolapse 0() 1(0-3%) 1(0-2%)

Vaginal birth after caesarean section 1(0-3%) 0() 1(0-2%)

Fibroids and polyps 0() 1(0-3%) 1 (0-2%)

Coronary artery disease 1(0-3%) 0() 1(0-2%)

Asthma 1 (0-3%) 0() 1(0-2%)

Antiphospholipid syndrome 0() 1(0-3%) 1(0-2%)

Fibroids 1(0-3%) 0() 1(0-2%)

Kidney reflux and SPD 0() 1(0-3%) 1(0-2%)




Table S2: Randomising Centre

DILAPAN-S® DINOPROSTONE Overall
(N=337) (N=337) (N=674)
Randomising Centre Birmingham Women’s Hospital 234 (69-4%) 236 (70-0%) 470 (69-7%)
City Hospital Birmingham 30 (8:9%) 33 (9-8%) 63 (9-4%)
Heartlands 35 (10-4%) 34 (10:1%) 69 (10-2%)

Princess Royal Hospital Telford

38 (11-3%)

34 (10-1%)

72 (10-7%)




Table S3: Total Duration of Intervention Received

Allocated intervention

DILAPAN-S® DINOPROSTONE
(N=337) (N=337)
Total duration of intervention received (hours)! Mean (SD) 24-9 (16-2) 286 (18-9)
Median [IQR] 21-3[16:1, 24-8] 24-4 [13-9, 34-1]
Min, Max 0-3, 169-82 1-1, 949
Missing 58 52
Excluding woman with a 1 week interval between removal of series 1 N=336 N=337
and insertion of series 2
Total duration of intervention received (hours)! Mean (SD) 24-3 (13:7) 286 (18-9)
Median [IQR] 21-2[16-1, 24-8] 24-4[13-9, 34-1]
Min, Max 0-3, 888 1-1, 949
Missing 58 52

1Regardless of whether the intervention received was the same as that allocated, and calculated as duration between insertion

of the first series and removal (or falling out) of the last series.

20ne woman had a 1 week interval between removal of series 1 and insertion of series 2.




Table S4: Intervention Details by Series

Series 1 (N=674)

DILAPAN-S® DINOPROSTONE
(N=337) (N=337)
Intervention received DILAPAN-S® 268 (79-5%) 0()
DINOPROSTONE 13 (3-9%) 301 (89-9%)
Neither intervention received 56 (16-6%) 34 (10-2%)
Missing 0 2

Total who di

d not receive the allocated intervention

n=69 (20-5%)

n=34 (10-2%)

If the allocated intervention was

Bishop score 262

41 (59-4%)

27 (79-4%)

not received, what was the reason’ Spontaneous labour 4 (58%) 0()
Caesarean due to fetal deterioration 2 (2:9%) 1(2:9%)
Declined induction of labour 2 (2:9%) 1(2:9%)
Received other form of pessary 2 (2:9%) 2 (5:9%)
Inability to fit allocated intervention 10 (14-5%) 0(-)
Could not tolerate intervention 10 (14-5%) 2 (5:9%)
Already possible to ARM3 3 (44%) 1(2:9%)
Spontaneous rupture of membranes 1(1-5%) 1(2:9%)
Participant declined intervention 2 (2:9%) 0()
Missing 0(-) 0()
Number of rods inserted if Mean (SD) 4-7 (0-6) -
DILAPAN-S® received Median [IQR] 5:0 [4-0, 5:0] -
Min-Max 2:0,50 -
DINOPROSTONE received 13 301
Neither intervention received 56 34
Missing 1 2
Duration of intervention received Mean (SD) 19:0 (5-2) 21-7 (10-2)
(hours) Median [IQR] 19-5[15-4, 23-4] 24-0[12°5, 32-2]
Min-Max 0-3, 33-3 0-3, 444
Neither intervention received 56 34
Missing 1 15
Intervention fell out Yes 6 (2:1%) 39 (13:0%)
No 274 (97-9%) 260 (87-0%)
Neither intervention received 56 34
Missing 1 4
Intervention removed due to Yes 13 (46%) 48 (16:0%)
complications No 267 (954%) 252 (84-0%)
Neither intervention received 56 34
Missing 1 3
Inability to fit the allocated Yes 8 (2:4%) 0()
intervention No 329 (97-6%) 335 (100%)
Missing 0 2
Series 2 required Yes 59 (21:1%) 91 (31:0%)
No 221 (78:9%) 203 (69-0%)

Neither intervention received

Missing

56
1

34
9

Series 2 (N=150)




DILAPAN-S®

DINOPROSTONE

(N=59) (N=91)
Reason series 2 required Slow/failure to ripen 55 (94:8%) 71 (79:8%)
Maternal request 1(1:7%) 1(1:1%)
Previous intervention fell-out 0(-) 13 (14:6%)
Other 2 (3:5%) 4 (4-5%)
Missing 1 2
Intervention received DILAPAN-S® 43 (72:9%) 1(1:1%)
DINOPROSTONE 16 (27-1%) 90 (98:9%)
Missing 0 0
Total who did not receive the allocated intervention n=16 (27-1%) n=1(1-1%)
If the allocated intervention was Received other form of pessary 3 (18:8%) 0(-)
not received, what was the reason’ Inability to fit allocated intervention 1(6-25%) 0()
DILAPAN-S® not offered 1 (6:25%) 0()
Patient declined intervention 4 (25:0%) 0()
Could not tolerate intervention 1 (6:25%) 0()
No reason given 5(31-:3%) 0(-)
Changed allocated intervention in 4 (6:8%) 0(-)
Series 1
Missing 0() 1 (100%)
Number of rods inserted if n 43 1
DILAPAN-S® received Mean (SD) 4-7 (0-5) 40 (-)
Median [IQR] 5-0[50, 5:0] 4-0[4-0,4-0]
Min-Max 3-0, 50 40,40
DINOPROSTONE received 16 90
Missing 0 0
Duration of intervention received n 58 87
(hours) Mean (SD) 176 (6:6) 18-:2 (11-0)
Median [IQR] 18-9[12:4, 23.9] 19-4 [7-3, 27-6]
Min-Max 3-3,32:3 0-2, 338
Missing 1 4
Intervention fell out Yes 5 (8:5%) 17 (18:7%)
No 54 (91-5%) 74 (81-:3%)
Missing 0 0
Intervention removed due to Yes 5 (8:5%) 16 (17-8%)
complications No 54 (91-5%) 74 (82:2%)
Missing 0 1
Inability to fit the allocated Yes 0(-) 0()
intervention No 59 (100%) 90 (100%)
Missing 0 1
Series 3 required Yes 9 (15:3%) 12 (13:5%)
No 50 (84-7%) 77 (86:5%)
Missing 0 2
Series 3 (N=21)
DILAPAN-S® DINOPROSTONE
(N=9) (N=12)
Reason series 3 required Slow/failure to ripen 6 (75:0%) 9 (75-0%)
Maternal request 1(12:5%) 0()




Previous intervention fell-out 1(12:5%) 3 (25-:0%)
Other 0(-) 0(-)
Missing 1 0
Intervention received DILAPAN-S® 0(-) 1(8:3%)
DINOPROSTONE 9 (100%) 11(91:7%)
Missing 0 0
Total who did not receive the allocated intervention n=9 (100%) n=1(8-3%)
If the allocated intervention was Received other form of pessary 4 (44-4%) 0()
not received, what was the reason’ Failure of cervical ripening 1(11:1%) 0()
Participant declined intervention 2 (22:2%) 0(-)
Changed allocated intervention in a 4 (44-4%) 0(-)
previous series
Missing 0() 1 (100%)
Number of rods inserted if n 0 1
DILAPAN-S® received Mean (SD) - 50(-)
Median [IQR] - 5-0 [5-0, 5:0]
Min-Max - 50,50
DINOPROSTONE received 9 11
Missing 0 0
Duration of intervention received n 9 11
(hours) Mean (SD) 14-0 (11-2) 13-8 (7-4)
Median [IQR] 8661, 18:0] 14-9[9-3, 17-7]
Min-Max 4-8, 330 09, 246
Missing 0 1
Intervention fell out Yes 2 (25:0%) 3 (25:0%)
No 6 (75:0%) 9 (75-0%)
Missing 1 0
Intervention removed due to Yes 3 (33:3%) 1(8:3%)
complications No 6 (66-7%) 11 (91:7%)
Missing 0 0
Inability to fit the allocated Yes 0(-) 0()
intervention No 9 (100%) 11 (100%)
Missing 0 1
Series 4 required Yes 1(111%) 1(8:3%)
No 8 (88:9%) 11 (91-7%)
Missing 0 0
Series 4 (N=2)
DILAPAN-S® DINOPROSTONE
(N=1) (N=1)
Reason series 4 required Slow/failure to ripen 0() 1 (100%)
Maternal request 0() 0()
Previous intervention fell-out 1 (100%) 0()
Other 0(-) 0()
Missing 0 0
Intervention received DILAPAN-S® 0(-) 0()
DINOPROSTONE 1 (100%) 1 (100%)
Missing 0 0
Total who did not receive the allocated intervention n=1(100%) n=0 (-)




If the allocated intervention was Changed allocated intervention in a 1 (100%) 0 (-)
not received, what was the reason’ previous series
Number of rods inserted if n 0 0
DILAPAN-S® received Mean (SD) -(-) -(-)
Median [IQR] -(-) -(-)
Min-Max -(9) - ()
DINOPROSTONE received 1 (100%) 1 (100%)
Missing 0 0
Duration of intervention received n 1 1
(hours) Mean (SD) 31 () 0-1(-)
Median [IQR] 31[31,31] 011[-]
Min-Max 31, 31 0-1, 01
Missing 0 0
Intervention fell out Yes 1(100%) 1 (100%)
No 0(-) 0(-)
Missing 0 0
Intervention removed due to Yes 0(-) 0()
complications No 1 (100%) 1 (100%)
Missing 0 0
Inability to fit the allocated Yes 0(-) 0(-)
intervention No 1(100%) 1 (100%)
Missing 0 0

1 Categories are not mutually exclusive and so percentages may total to greater than 100%.

2The protocol was amended on 20t April 2018 to remove Bishop score < 6 from the eligibility criteria, after 57 women had been

randomised.

3 Artificial Rupture of Membranes
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Table S5: Overall Intervention Details

DILAPAN-S® DINOPROSTONE
(N=337) (N=337)
Series 1 received Yes 281 (83-4%) 301 (89-9%)
No 56 (16-6%) 34 (10:1%)
Missing 0 2
Series 2 required Yes 59 (17-6%) 91 (27-7%)
No 277 (82-4%) 237 (72-:3%)
Missing 1 9
If series 2 required, was the previous intervention removed or did it fall out? n=59 n=91
Removed 58 (98-:3%) 74 (83-2%)
Fell out 1(1:7%) 15 (16-9%)
Missing 0 2
Series 3 required Yes 9(2:7%) 12 (3:7%)
No 327 (97-:3%) 314 (96-3%)
Missing 1 11
If series 3 required, was the previous intervention removed or did it fall out? n=9 n=12
Removed 7 (77-8%) 8 (66-7%)
Fell out 2 (22:2%) 4 (33:3%)
Series 4 required Yes 1(0-3%) 1(0-3%)
No 335 (99:7%) 325 (99-7%)
Missing 1 11
If series 4 required, was the previous intervention removed or did it fall out? n=1 n=1
Removed 0(-) 1 (100%)
Fell out 1(100%) 0()
Number of occurrences when 0 266 (95-3%) 242 (82:9%)
intervention received fell out 1 12 (4:3%) 42 (14-4%)
2 1(0-4%) 7 (2:4%)
3 0(-) 1(0-3%)
Neither intervention received 56 34
Missing 2 11
Number of occurrences when 0 221 (78:9%) 203 (69-5%)
intervention received was re- 1 50 (17-9%) 77 (26-4%)
inserted 2 8 (2:9%) 11 (3-8%)
3 1(0-4%) 1(0-3%)
Neither intervention received 56 34
Missing 1 11
Number of occurrences when 0 261 (93-2%) 228 (78-4%)
intervention received was 1 17 (6:1%) 61 (21:0%)
removed due to complications 2 2 (0:7%) 2 (0:7%)
Neither intervention received 56 34
Missing 1 12
For those whose intervention was removed due to complications n=19 n=63
Complications during cervical Cervical injury 1(53%) 0()
ripening’ Uterine tachysystole 3 (158%) 11 (19-0%)
Uterine hyperstimulation with non 3 (158%) 9 (15-5%)

reassuring/abnormal FHR?
Effect on fetus (CTG?3)

Vomiting

11

13 (68-4%)
0()

26 (44-1%)
4 (6-8%)




Diarrhoea 0(-) 2 (3-4%)
Fever 1(53%) 0()
Hypotension 1(5:3%) 1(1:7%)
Maternal tachycardia 1(5:3%) 2 (3-4%)
Suspected chorioamnionitis 0(-) 0(-)
Per vaginal bleed 1(53%) 3 (5:1%)
Cervix 4cm dilated 0() 1(1:7%)
Hypertension 0() 1(1:7%)
Bradycardia 1(5:3%) 0()
Headache 0(-) 1(1:7%)
Epileptic fit 0(-) 1(1:7%)
2nd DINOPROSTONE not inserted 0() 1(1:7%)
correctly
Vaginal soreness 0() 1(1:7%)
Missing 0 1

1Categories are not mutually exclusive and so percentages may total to greater than 100%.
2Fetal heart rate
3Cardiotocograph.
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Table S6: Strict Adherence to the Allocated Intervention?

Allocated intervention

DILAPAN-S®
(N=337)

DINOPROSTONE
(N=337)

Received the randomly

allocated intervention for all

Number adherent with intervention regimen

251 (74-5%)

290 (89-0%)

series Number non-adherent 86 (25-5%) 36 (11:0%)
Missing 0 11
For those non-adherent (N=122) (N=86) (N=36)

Intervention series which
were received by those non-

adherent

Did not receive either intervention in series 1

Received alternate intervention in series 1

Received allocated intervention in series 1 but alternate
intervention in series 2
Received allocated intervention in series 1 and 2 but

alternate intervention in series 3

56 (65-1%)

13 (15-1%)

12 (14-0%)

5 (5-8%)

34 (94-4%)
0()

1(2-8%)

1(2-8%)

1 Strict adherence threshold is defined as follows: If the intervention received matches the intervention allocated for all of the

treatment series then the woman is categorised as adherent; if this is not the case (i.e. another intervention, or no intervention is

received for at least one of the series) then the woman is categorised as non-adherent.
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Table S7: Lenient Adherence to the Allocated Intervention?

Allocated intervention

DILAPAN-S®
(N=337)

DINOPROSTONE
(N=337)

Received the randomly
allocated intervention for at

Number adherent with intervention regimen

268 (79-5%)

301 (89-9%)

least series 1 Number non-adherent 69 (20-5%) 34 (10-2%)
Missing 0 2
For those non-adherent (N=103) (N=69) (N=34)

Intervention series which

were received by those non-

adherent

Did not receive either intervention in series 1

Received alternate intervention in series 1

56 (81-2%)

13 (18-8%)

34 (100%)

0()

1 Lenient adherence threshold is defined as follows: If the intervention received matches the intervention allocated for at least the

first series of treatment then the woman is categorised as adherent; if this is not the case (i.e. no intervention is received, or another

intervention is received for the first series) then the woman is categorised as non-adherent.
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Table S8: Protocol Deviations

Allocated Intervention

Deviation DILAPAN-S® DINOPROSTONE

(N=337) (N=337)
Out of range Bishop Score! 1
Out of range dating scan’ 0
Intervention fitted by non-GCP trained clinician 1
Participant found to be ineligible for the trial after randomisation 0 1
GP letter and consent form sent to QA Nhs.net account in error 0 1
Participant received DINOPROSTONE instead of DILAPAN-S® ] 0
(due to spontaneous rupture of membranes)
Insertion of an additional DILAPAN-S® rod (i.e. six in total rather 1 0
than 5 DILAPAN-S® rods)
DILAPAN-S® removed less than 12 hours after insertion 2 0
Delayed removal of DILAPAN-S® (removed after 24 hour " 0
window)
Consent and Eligibility forms sent to bham.ac.uk in error 2 9
No use of SOLVE prescription 1 0
Cleaning of cervix was not conducted 60 0
Original consent and eligibility forms mislaid 0 1
Received treatment prior to randomisation 1
Randomised without having a prior CTG 0
Consent form signed prior to verification of eligibility received by ] 0
GCP obstetrician
Failure to report neonatal SAEs 4 9
Late reporting of neonatal SAEs 0 1
Late reporting of maternal SAEs 0 2
SAE reported outside 24hr window 0 2
DILAPAN-S® number not recorded 1 0

1 The protocol was amended on 20t April 2018 to remove Bishop score and dating scan range from the eligibility criteria, after

57 women had been randomised.
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Table S9: Details of timings between randomisation and birth

DILAPAN-S® DINOPROSTONE
(N=337) (N=337)
Time between randomisation and Mean (SD) 60-4 (36-8) 55-1 (42-0)
delivery (hours) Median [IQR] 52:9 [35:8, 786] 45-3 [24-7, 74-6)
Min, Max 1-3, 2495 2-8, 3315
Missing 0 3
Time between randomisation and Mean (SD) 1-4 (1-9) 0-9 (0-8)
start of induction (hours) ! Median [IQR] 0-95 [0-6, 1-6] 0-6 [0-4, 1-1]
Min, Max 0-08, 19-1 0-007, 85
No series received 56 34
Missing 1 5
Time between first insertion of Mean (SD) 54-8 (33-8) 48-1 (37-9)
intervention to when labour started Median [IQR] 47-4 [31-4, 68-5] 38-:3[18-3, 68-3]
(hours) Min-Max 1-9, 245-6 3-4, 255-7
No series received 56 34
Missing 24 45
Time between randomisation and Mean (SD) 50-1 (31-1) 55-0 (45-8)
amniotomy (hours)? Median [IQR] 44-2 (269, 67-1] 44-6 [23-8, 72:0]
Min, Max 0-8, 1485 1-3, 3301
Amniotomy not performed 85 165
Missing 3 7
Time between amniotomy and Mean (SD) 10-9 (6-2) 9-8 (6-4)
delivery (hours)? Median [IQR] 10-1[5°9, 15:2] 9-3[4-8, 13:4]
Min, Max 0-5, 350 0-1, 356
Amniotomy not performed 85 165
Missing 4 8
Time between removal of last series Mean (SD) 30-3 (28:6) 311 (35-9)
of intervention to amniotomy Median [IQR] 25-8 [59, 45-3] 19:0 [5-4, 44-5]
(hours)? Min-Max 0,1213 0,229
Amniotomy not undertaken for 100 190
induction
Missing 34 29

1 Start of induction is the time of first insertion of intervention.

2Amniotomy for induction of labour or labour augmentation.

3Amniotomy undertaken for induction only.
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Table S10: Adverse Events

DILAPAN-S® DINOPROSTONE
(N=337) (N=337)
Maternal n=70 n= 62
. . 1(1-4%) 0()
Anaemia for blood transfusion
2 (2:9%) 2 (3:2%)
Blood loss
Bowel injury caused at ¢ section 0() 1(1-6%)
. _— 1(1-4%) 0()
Chorioamnionitis
32 (45 7%) 25 (40-3)
Post-partum haemorrhage
) 0() 1(1-6%)
Pelvic haematoma
. 1(1-4%) 1(1:6%)
Placental abruption
. 1(1-4%) 1(1-6%)
Pre-eclampsia
) 2(2:9%) 0()
Prolonged hospital stay
) 1(1-4%) 0()
Pulmonary embolism
. 0() 1(1-6%)
Raised CRP levels
. 1(1-4%) 4 (6-:5%)
Raised temperature
0() 1(1-6%)

Renal hypertension

Sepsis / suspected sepsis

20 (28-6%)

21 (33-9%)

. 1(1-4%) 0(-)
Suspected Neuropraxia
. . 3 (4:3%) 1(1-6%)
Tachycardia and raised temperature
) . 1(1-4%) 1(1-6%)
Urinary retention
- , 1(1-4%) 0()
Uterine inversion’
o . 2 (2:9%) 2 (3-2%)
Missing adverse event details
n= 27 n=49
Neonatal
0(- 1(2:0%
Bilicous vomit ©) ( )
. . 1(37%) 0()
Cardiac arihythmias
0(- 1(2:0%
Cleft lip ©) (2:0%)
) . 0() 1(2:0%)
Congenital pneumonia
. . ) S 0(-) 1(2:0%)
Cyanotic episodes & infection risk
. . 1(37%) 0()
Fetal tachycardia and raised temperature
. 1(37%) 0()
Hypothermia
0() 2 (41%)

Hypoxic-ischaemic encephalopathy
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1 (3-7%)

0()

Jaundice
. I 0(-) 1(2:0%)
Meconium aspiration
. . . _— 1(37%) 0()
Tricuspid and mitral regurgitation
1(37%) 0()
Pnemothorax
. 0(-) 3 (6:1%)
Prolonged hospital stay
) 0() 3 (6:1%)
Raised temperature
. ) 1(37%) 3 (6:1%)
Respiratory disease
i i 4 (14:8%) 9 (18:4%)
Respiratory distress
0(-) 1(2:0%)

Seizures

Sepsis / suspected sepsis

11 (40-7%)

17 (34-7%)

. 1(37%) 0()
Tachycardia
. . 1(3:7%) 0()
Transferred to NNU, ventilated form theatre for ITU admission
. . 0(-) 1(2:0%)
Baby lost more than 10% birthweight
. . 1(37%) 0()
Klebsiella Pneumoniae
0 (- 1(2:0%
Chest infection ©) ( )
Severe asphyxia, sepsis, hypertension and hypoxic-ischaemic 0() 1(2:0%)
encephalopathy
2 (7-4%) 3 (6:1%)

Missing adverse event details

1Another uterine inversion occurred in the DINOPROSTONE group but was reported as a post-partum haemorrhage.
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Table S11: Serious Adverse Events (SAEs)

DILAPAN-S® DINOPROSTONE
(N=337) (N=337)
Total number of SAEs 97 (70 maternal, 27 109 (61 maternal, 48
neonatal) neonatal)
Total number of women experiencing a SAE 69 (20%) 80 (24%)
Total number of SARs 0 1 (maternal)
Total number of women experiencing a SAR 0() 1 (0-3%)?
Total number of SUSARs 0 1 (neonatal)
Total number of women experiencing a SUSAR 0() 1(0-3%)"

1SAR and SUSAR experienced by same participant; SAR was placental abruption which occurred 2 hours and 25 minutes after
intervention was removed. SUSAR was neonatal death, severe perinatal asphyxia, sepsis suspected, hypotension, hypoxic

ischemic encephalopathy.
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Table S12: Subgroup Analysis for Primary Outcome

Subgroup: Nulliparous vs Multiparous

Failure to achieve DILAPAN-S® DINOPROSTONE Adjusted risk ratio' and 95% p-value for
vaginal delivery (N=337) (N=337) Cl interaction
(Caesarean section)
Nulliparous Yes 112 (41:6%) 97 (35-9%) 116 p=0-146
No 157 (58-4%) 173 (64-1%) (0-94, 1-43)
Missing 0 2
Multiparous Yes 14 (20-6%) 18 (27-7%) 0-72
No 54 (79-4%) 47 (72:3%) (0-39, 1-32)
Missing 0 0
Subgroup: Maternal Obesity
Failure to achieve DILAPAN-S® DINOPROSTONE Adjusted risk ratio' and 95% p-value for
vaginal delivery (N=337) (N=337) (¢]] interaction
(Caesarean section)
BMI 2 30 kg/m?2 Yes 47 (40-5%) 47 (39-8%) 1-05 p=0-121
No 69 (59:5%) 71 (60-2%) (0-77, 1-43)
Missing 0 0
BMI < 30 kg/m? Yes 79 (35:7%) 68 (31:3%) 116
No 142 (64-3%) 149 (68:7%) (0-90, 1-51)
Missing 0 2
Subgroup: Maternal Age
Failure to achieve DILAPAN-S® DINOPROSTONE Adjusted risk ratio! and 95% p-value for
vaginal delivery (N=337) (N=337) Cl interaction
(Caesarean section)
<20 years Yes 6 (31:6%) 5 (26-:3%) 1-25 p=0-519
No 13 (68-4%) 14(73:7%) (0-46, 3-39)
Missing 0 0
20 to <30 years Yes 56 (37-8%) 52 (351%) 1-04
No 92 (62:2%) 96 (64:9%) (0-78, 1-40)
Missing 0 2
30 to <40 years Yes 54 (36:2%) 52 (35:4%) 1-04
No 95 (63-8%) 95 (64-6%) (078, 1-41)
Missing 0 0
40+ years Yes 10 (47-6%) 6 (28:6%) 1-88
No 11 (52:4%) 15 (71-4%) (0-86, 4-15)
Missing 0 0

1 Risk ratio is estimated using a binomial model with a log link adjusting for age, BMI and parity as fixed effects, where
DINOPROSTONE is the reference category and a risk ratio value <1 favours DILAPAN-S®.
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Figure S1: Forest plot for subgroup analyses

Subgroup DILAPAN-S DINOPROSTONE Risk Ratio (95%Cl) P-value for

interaction
number of events/total number

Intention-to-treat 126/337 115/337 I 1.10 (0.9, 1.35) -

Previous Parity 0.146

Nulliparous 112/269 97/270 L 1.16 (0.90. 1.43)

Multiparous 14/68 18/65 0.72 (0.39, 1.32)

Body Mass Index (kg/m2) 0.121

<30 79/221 68/217 J— 1.17 (0.90, 1.51)

230 47/116 47/118 —_— 1.05 (0.77, 1.43)

Maternal Age (years) 0.519

<20 6/19 5/19 R P O— 1.25 (0.46, 3.39)

20to< 30 56/148 52/148 —— 1.04 (0.78, 1.40)

30to<40 54/149 52/147 —— 1.04 (0.78, 1.41)

40+ 10/21 6/21 i 1.88 (0.86, 4.15)
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Table S13: Sensitivity Analyses for Primary Outcome

Sensitivity 1a: Per-protocol analysis: Strict adherence threshold?

DILAPAN-S® DINOPROSTONE Adjusted Risk Adjusted Risk p-value?
(N=337) (N=337) difference? (95% CI) ratio® (95% ClI)
Failure to achieve Yes 96 (38:2%) 100 (34-5%) 0-04 1-14 p=0-254
vaginal delivery No 155 (61-8%) 190 (65-5%) (-0-04, 0-12) (091, 1-42)
(Caesarean section) Missing 0 11
Excluded 86 36
Sensitivity 1b: Per-protocol analysis: Lenient adherence threshold?
DILAPAN-S® DINOPROSTONE Adjusted Risk Adjusted Risk p-value?
(N=337) (N=337) difference? (95% CI) | ratio3 (95% ClI)
Failure to achieve Yes 105 (39-2%) 104 (34-5%) 0-04 115 p=0-188
vaginal delivery No 163 (60-8%) 197 (65-5%) (-0-037, 0-12) (0-93, 1-42)
(Caesarean section) Missing 0 2
Excluded 69 34
Sensitivity 2: Excluding women who do not receive either of the interventions because their Bishop score on initiation of cervical ripening was >6
DILAPAN-S® DINOPROSTONE Adjusted Risk Adjusted Risk p-value?
(N=337) (N=337) difference? (95% CI) ratio® (95% ClI)
Failure to achieve Yes 117 (39-5%) 108 (35-1%) 0-04 113 p=0-378
vaginal delivery No 179 (60-5%) 200 (64-9%) (-0-039, 0-11) (0-87, 1-46)
(Caesarean section) Missing 0 2
Excluded 41 27

Sensitivity 3: Multiple imputation for missing valuess

Not carried out as missing data not > 5%.

The per-protocol population will be defined as those women who are adherent according to the definitions in section 5.

2 Risk differences are estimated using a fixed binomial model with an identity link adjusting for age, BMI and parity as fixed effects,
where DINOPROSTONE is the reference category and risk differences < 0 favour DILAPAN-S®.

3 Risk ratios are estimated using a fixed binomial model with a log link adjusting for age, BMI and parity as fixed effects, where

DINOPROSTONE is the reference category and risk ratio values <1 favour DILAPAN-S®.

4P-value for adjusted risk ratio only

5This analysis would only be undertaken in the case that the percentage of missing responses in primary outcome is >5%. Missing

responses are assumed to be missing at random.
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Figure S2: Forest plot of sensitivity analyses

Population DILAPAN-S DINOPROSTONE Risk Ratio (95%Cl) P-value

number of events/total number

Intention-to-treat 126/337 115/337 ‘ 1.10 (0.9, 1.35) 0.33
Strict Adherence 96/251 100/290 \ 1.14 (0.94, 1.42) 0.254
Lenient Adherence 105/268 104/301 + 1.15(0.93, 1.42) 0.188
Excluding women whose 117/296 108/308 + 1.13(0.87, 1.46) 0.378
Bishop Score was 2 6

I I

1o 1 19
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Checklist

v CONSORT 2010 checklist of information to include when reporting a randomised trial*
Item Reported
Section/Topic No Checklist item on page No
Title and abstract
la Identification as a randomised trial in the title 1
1b  Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) 1
Introduction
Background and 2a  Scientific background and explanation of rationale 3
objectives 2b  Specific objectives or hypotheses 4
Methods
Trial design 3a  Description of trial design (such as parallel, factorial) including allocation ratio 4
3b  Important changes to methods after trial commencement (such as eligibility criteria), with reasons 7
Participants 4a  Eligibility criteria for participants 4
4b  Settings and locations where the data were collected 4
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 5
actually administered
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 6
were assessed
6b  Any changes to trial outcomes after the trial commenced, with reasons 7
Sample size 7a  How sample size was determined 7
7b  When applicable, explanation of any interim analyses and stopping guidelines -
Randomisation:
Sequence 8a Method used to generate the random allocation sequence 7
generation 8b  Type of randomisation; details of any restriction (such as blocking and block size) 7
Allocation 9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 57
concealment describing any steps taken to conceal the sequence until interventions were assigned
mechanism
Implementation 10  Who generated the random allocation sequence, who enrolled participants, and who assigned patrticipants to 57
interventions
Blinding 1la If done, who was blinded after assignment to interventions (for example, participants, care providers, those Not blinded

CONSORT 2010 checklist
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Statistical methods

Results
Participant flow (a
diagram is strongly
recommended)
Recruitment

Baseline data
Numbers analysed

Outcomes and
estimation

Ancillary analyses

Harms

Discussion
Limitations
Generalisability
Interpretation

Other information
Registration
Protocol

11b
12a
12b

13a

13b

1l4a

14b
15
16

17a

17b
18

19

20
21
22

23
24

assessing outcomes) and how

If relevant, description of the similarity of interventions

Statistical methods used to compare groups for primary and secondary outcomes
Methods for additional analyses, such as subgroup analyses and adjusted analyses

For each group, the numbers of participants who were randomly assigned, received intended treatment, and
were analysed for the primary outcome

For each group, losses and exclusions after randomisation, together with reasons

Dates defining the periods of recruitment and follow-up

Why the trial ended or was stopped

A table showing baseline demographic and clinical characteristics for each group

For each group, number of participants (denominator) included in each analysis and whether the analysis was
by original assigned groups

For each primary and secondary outcome, results for each group, and the estimated effect size and its
precision (such as 95% confidence interval)

For binary outcomes, presentation of both absolute and relative effect sizes is recommended

Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing
pre-specified from exploratory

All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)

Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses
Generalisability (external validity, applicability) of the trial findings
Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence

Registration number and name of trial registry
Where the full trial protocol can be accessed, if available

NA

8

7,8

9 (figure 1)

9 (figure 1)

9

7-8

9 (table 1)

9

9-11

9-11

9-11

11

11-13

11-13

12-13
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X

©

Funding 25  Sources of funding and other support (such as supply of drugs), role of funders

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also
recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials.
Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org.
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Protocol development and sign off

Protocol Amendments

The following amendments and/or administrative changes have been made to this protocol since the

implementation of the first approved version

Amendment
number

Date of
amendment

Protocol
version
number

Type of
amendment

Summary of amendment

N/A

10/2/17

2.0

Response to original
REC

Clarification on repeat doses
(section 6.3.1-2)
Addition of informing GP
(section 5.4)
Clarification on withdrawal
(section 6.6.1)
Schema version number
update
Power calculations corrected
(section 12.2.4)

AMO1 &

AMO02

13/10/17

3.0

Substantial

Specific definition of
secondary objective (Section
2.2)
Definition of eligibility criteria
for pragmatic implementation
of the trial (Section 4)
Removal of two minimisation
criteria (section 5.6.1)
Clarity  around Blinding
(Section 5.8)
Clarity around dosing
schedule (Section 6.3)
Specific definition of outcome
measures (Section 7.2-7.6)
Clearer definition of end of
trial (Section 11)
Clarity on analysis of outcome
measures (Section 12.2)
Specify the funder (Section
13.1)
Update SmPC  PROPESS
(Appendix 3)
Update on TMG information
(Page 2)
Addition of sites (AM02
minor)

AMO3 &

AMO04

20/4/18

4.0

Substantial

Removal of Bishop Score
from eligibility criteria (section
4)

Removal of USS scan dates
from eligibility criteria (section
4)

Addition of table of
responsibilities (appendix)
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form (Section 8)
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these conflicted with Section
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Inclusion of Investigators
Brochure for Dilapan-S
(Appendix 6)

Minor typographical
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7.0
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Minor typographical revisions
throughout.

Change from brand name
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removal of time dependency
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Pragmatic revision of safety
reporting definitions for
reportable SAEs and
protocol-exempt SAEs not
requiring expedited reporting
(Section 8)
Removal of SmPC and 1B
from appendices, being
superseded by the
implementation of a
reference safety information
document.
Extension to 315t December
2020
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TRIAL SUMMARY

Title
A randomised controlled trial of a synthetic osmotic cervical dilator for induction of labour in comparison
to dinoprostone vaginal insert: the SOLVE trial

Trial Design
Phase Ill, Open, Multicentre, Superiority, Randomised Controlled Trial of a CE (Conformité

Européenne/European Conformity) marked medical device and an Investigational Medicinal Product
(IMP)

Primary Outcome Measures
Failure to achieve vaginal delivery

Participant Population
Women requiring cervical ripening for induction of labour (loL)

Intervention

Experimental intervention: DILAPAN-S®

A synthetic osmotic cervical dilator for insertion into the cervical canal, using as many rods as
necessary.

Control intervention: DINOPROSTONE
Slow release vaginal drug delivery system (Prostaglandin Ez).

Sample Size
860 women will need to be recruited.
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1 Background and Rationale

1.1 Background

Induction of labour (loL) is a commonly performed obstetric intervention. Over 25% of labours were
induced in England during 2014-15 and the rate has been rising annually since 2008-09 (Health and
Social Care Information Centre, 2015). loL is generally carried out when the risks of continuing
pregnancy outweigh the benefits. Maternal and fetal indications include post-term pregnancy,
spontaneous rupture of membranes, pregnancy-induced hypertensive disorders, diabetes,
thrombophilia, intrauterine fetal growth restriction, oligohydramnios, non-reassuring fetal status and
fetal death (Hofmeyer et al., 2009; Mozurkewich, 2009; Boulvain 2001; Gulmezogulu, 2006; Irion, 1998).

In pregnancy, the uterine cervix retains its physical tubular structure by remaining firm during pregnancy
as the uterus enlarges. In preparation for labour and delivery, the cervix undergoes a softening process
and starts to dilate, a process called cervical ripening. These biochemical and physical changes are
required for cervical dilation and successful labour and delivery of a fetus. There are various methods
available to achieve cervical ripening (Hofmeyr et al., 2009). These include surgical methods
(amniotomy alone or with oxytocin), pharmacological methods (prostaglandins in the form of vaginal
gels, tablets or pessaries and oxytocin as a slow intravenous infusion) and mechanical methods (natural
sea-weed laminaria tents, synthetic osmotic cervical dilator and balloon catheters introduced into or
through the cervix and the extra-amniotic space).

Pharmacological methods in general promote cervical ripening through a direct effect on the cervical
collagen matrix, which is transformed from a rigid tubular structure to a softer dilated structure. Local
administration of prostaglandins, via a vaginal delivery system, is administered high into the posterior
vaginal fornix and results in cervical ripening and simultaneously induces uterine contractions to
complete labour (electronic Medicines Compendium, 2015). The release rate to the cervical tissue is
continuous, which allows cervical ripening to progress. Ideally cervical ripening needs to occur before
uterine contraction starts as this would mimic physiological process. Systemic side effects following the
insertion of prostaglandins can occur and include nausea, vomiting, hypotension, tachycardia and
uterine hyper-stimulation with additional effects on the fetus by causing fetal heart rate changes.
Conversely, mechanical methods work by applying pressure to the internal and external cervical os and
indirectly increasing local release of prostaglandin (PG) and oxytocin, or both. Osmotic dilators have an
additional effect by dehydrating the cervix, which in turn softens the collagen matrix. Furthermore,
mechanisms that involve neuroendocrine reflexes may promote the onset of uterine contractions (NICE,
2008). One of the main advantages of the mechanical methods is the absence of pharmacological
related side effects.

In the United Kingdom (UK), the National Institute for Health and Care Excellence (NICE) recommends
the use of vaginal hormone PG gels or pessaries (NICE, 2008). The Cochrane systematic review
(Jozwiak et al., 2012) determined the effects of mechanical methods (i.e., laminaira tent, balloon
catheter and extra-amniotic infusion) for cervical ripening or loL in comparison with vaginal PGs and
included 17 studies and 1,894 women. The proportion of women who did not achieve vaginal delivery
within 24 hours was not significantly different (three studies; 586 women; RR 1.72; 95% CI 0.90 to 3.27)
with no increase in caesarean sections (17 studies; 1,894 women; RR 1.07; 95% CI 0.91 to 1.25). There
was a reduction in the risk of uterine hyper-stimulation and reduced risk of fetal heart rate changes
when using mechanical methods (RR 0.16; 95% CI 0.06 to 0.39), reported in eight studies with a total
of 1,203 participants.

In the meta-analysis conducted by Wang et al. (2016), a comparison of Foley catheter balloon to vaginal
PGs included six studies with 1,453 women. There were no significant differences between the two
ripening methods for vaginal delivery within 24 hours (five studies; 513 women; RR 0.75; 95% CI 0.43
to 1.30) or caesarean section (six studies; 400 women; RR 0.94; 95% CI 0.80 to 1.12). Vaginal PGs
were related with increased rate of uterine hyper-stimulation compared to the mechanical methods (RR
0.07, 95% CI 0.03-0.19). The PROBAAT and PROBAAT-Il studies found similar safety and
effectiveness between Foley catheter compared with PG gel and misoprostol, respectively (Jozwiak et
al., 2011; Ten Eikelder et al., 2016). The findings reported in the literature suggest that mechanical
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methods seem to be as effective as vaginal PGs in achieving delivery within 24 hours, with fewer
episodes of uterine hyper-stimulation. The risk of caesarean section did not differ and, therefore,
mechanical methods can be considered to have fewer side effects compared with vaginal PGs.
However, individual studies in the analyses had small sample sizes and used different comparators and
protocols (NICE, 2014). Given that in the UK most National Health Service (NHS) Trusts administer
vaginal PGs as recommended by NICE, this will be considered the standard (i.e., the comparator)
intervention for the SOLVE trial.

A relatively under-researched method to induce labour is the deployment of synthetic osmotic cervical
dilators. Initially utilised to prepare the cervix for a dilation and evacuation procedure for surgical
termination of pregnancy, the dilator was researched 20 years ago as a method to ripen the cervix in
preparation for labour (Roztocil et al., 1998; Chua et al., 1997; Gilson et al., 1996; Krammer et al.,
1995). In addition to promoting the physiological release of endogenous PGs found within the cervix,
the dilators dehydrate the cervix and make the osmotic dilation of the rod soften the cervix. Although
the studies investigating the efficacy and safety of the dilators compared to a comparator (i.e., PG gel
or no treatment) were relatively small and there were methodological limitations, the findings from these
research papers found similar outcomes for labour. Furthermore, the synthetic osmotic cervical dilators
had a significantly reduced risk of causing uterine hyper-stimulation (Chua et al., 1997) or painful
contractions before cervical ripening occurs (Krammer et al., 1995). The decline in use of synthetic
osmotic cervical dilators was not the result of safety or efficacy concerns, but rather from a general shift
towards PGs.

There is now an urgent and pressing need to conduct large scale randomised controlled trials that
compare mechanical procedures with pharmacological interventions in cervical ripening for loL and
report on both substantive and participant reported outcomes. The SOLVE trial will aim to conduct such
a trial comparing a mechanical method (i.e., synthetic osmotic cervical dilator — Dilapan-S) with the
standard pharmacological method (i.e., vaginal PG) used for loL in the NHS.

1.2 Trial rationale

Given that current medical management should consider maternal comfort, suitability for outpatient
management, requirement for fetal monitoring and provider control (Robinson et al., 2016), the use of
synthetic osmotic cervical dilators to induce labour might provide an alternative choice for both clinicians
and women. Furthermore, when NICE updated their guidelines in 2014 on the method of loL, they
recommended that there should be further research into the use of mechanical methods in situations
where hormone methods carried risks. Subsequently, the Royal College of Obstetricians and
Gynaecologist guidelines on vaginal birth after caesarean section has identified the direct association
with uterine rupture to be attributed to vaginal PG use (RCOG, 2015), and called for further research
on the use of mechanical methods in this group of women.

1.2.1 Justification for participant population

Any adult female who has a singleton pregnancy greater than 37 weeks and is deemed suitable for
both mechanical and pharmacological loL will be eligible for inclusion. The use of PGs in women who
have had previous caesarean sections is considered off license for this drug, but for the SOLVE trial
these women will be eligible for inclusion, as some maternity units in the UK do allow PG for loL for
intended vaginal delivery in women with one previous caesarean section. For the purposes of
clarification, the inclusion and exclusion criteria stipulated in the SOLVE protocol will be followed.

1.2.2  Justification for design

Synthetic osmotic cervical dilators are similar in terms of efficacy and safety for delivering a fetus
vaginally following loL compared to pharmacological methods (Roztocil et al., 1998; Chua et al., 1997;
Gilson et al., 1996; Krammer et al., 1995). However, these findings are based on clinical trials with
relatively small sample sizes and limited methodological quality. It is, therefore, relevant to conduct a
prospective phase Il multi-centre randomised controlled trial of the synthetic dilators compared to the
current standard PG treatment in the NHS as recommended by NICE. Although loL is a commonly
performed intervention, there are complexities that need to be considered during cervical ripening,
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evaluation of successful vaginal delivery, parity and previous mode of delivery as important and
necessary steps in the development of recommendations and guidelines for inducing labour. Given it
will be difficult to successfully blind the clinician and the patient to intervention allocation, this trial will
be conducted as an open label study. The primary outcome measure and the clinical decision to
progress to a caesarean section are unlikely to be affected by knowledge of induction method allocation
and, therefore, the risk of a bias in this open label design is considered to be minimal. However, it is
important to acknowledge there might be a bias in such a design and, therefore, objective assessments
such as neonatal wellbeing such as cord blood pH, lactate and Apgar scores have been included as
outcome measures.

1.2.3 Choice of intervention
Synthetic osmotic cervical dilator (DILAPAN-S®)
DILAPAN-S® is a non-pharmacological synthetic rod, which is inserted into the cervical canal and
through the internal os, for cervical ripening prior to induction. Its mode of action consists in the
hydrophilic properties of the device absorbing fluids from surrounding tissue structures, thus expanding
the volume of DILAPAN-S® rods, usually within a 12-hour period. Subsequently it exerts radial pressure
on the surrounding structures (cervix) to dilate progressively. Endocervical pressure on the cervix
results not only in its mechanical dilatation but the pressure on the endocervical structures also
stimulates the production of endogenous PGs and promotes cervical ripening through its collagenolytic
action. The possible benefits of using DILAPAN-S® over the current (mechanical and pharmacological)
methods of induction include the following:
e Significant increase in cervical ripening and Bishop Score, which allows for the initiation of
labour induction
Minimal risk of uterine hyper-stimulation and impact on the fetal heart rate
Effective and safe for women who have had a previous caesarean section
No pharmacological side effects
Gradual and predictable dilation due to its mode of action
High maternal acceptability
Accentuates the physiological processes of labour
Efficiencies in midwifery care due to its one-time application (PGs usually require multiple
administrations)
e Patented hydrogel ensures higher efficacy and predictability of effect in comparison to natural
sea-weed laminaria tents
e Certified production and non-porous synthetic material ensure higher safety in comparison to
laminaria tents
o Easy application and storage in room temperature
e Sterile nature of the design

Potential risks of using DILAPAN-S® are:

e Rupture of membranes

e Vaginal bleeding from cervix, usually from the time of insertion as there can be trauma to the
cervical tissue during the insertion process
Allergic reaction from hypersensitivity to the components
Contamination of the device during insertion
Cervical laceration
Vaso-vagal reaction from manipulation of the cervix
Entrapment of the device
Fragments of the device in the genital tract
Retraction of the device into the uterine cavity

Dinoprostone vaginal insert
Dinoprostone, as a slow release 10mg vaginal insert, is currently the standard method used for loL in
the NHS, particularly in nulliparous woman. The benefits for using DINOPROSTONE are:
e Larger proportion of women can go into spontaneous labour compared to mechanical methods
(i.e., only 50% will require formal amniotomy and oxytocin administration)

Trial name: the SOLVE trial
Protocol version number: V8.0 version date: 15" December 2020 Page: 15 of 47




e Simultaneous cervical ripening and initiation of uterine contractions
¢ Mimicking the physiological processes

However, there are risks associated with the use of DINOPROSTONE in the loL. The most common
include:
e Abnormal uterine contractions
e Requirement for fetal heart rate assessment by cardiotocography (CTG) monitoring for 20-30
minutes (dependent of local maternity unit protocol) before and after administration
o Uterine hyper-tonus / hyper-stimulation
e Premature uterine contractions before cervical ripening occurs causing pain during the cervical
ripening period

1.2.4 Choice of outcome

A series of Cochrane reviews of methods of cervical ripening and labour induction used the primary
outcome of vaginal delivery not achieved within 24 hours (Hofmeyr et al., 2009). The investigators of
the PROBAAT-II study make the valid point that as an outcome of labour induction, giving birth vaginally
is more important than how quickly it happens; therefore 24 hours may not be a long enough time for
appropriate assessment. Indeed, the effect found in the PROBAAT-II study would have been reversed
had the outcome been measured by assessing vaginal delivery with 36 hours. Therefore, we originally
designed the SOLVE trial based on a primary outcome of failure to deliver vaginally within 36 hours.
However, after the start of recruitment to the trial, the number of inductions substantially increased
across the UK causing logistical delays in the induction process which impacted on the 36 hour window
specified in the definition of the primary outcome. In June 2019 (after 290 women had been
randomised) the Trial Steering Committee agreed to an amendment to the primary outcome removing
the time limit. The removal of the time limit was also reiterated in a call to standardise the outcome
measure in loL trials to vaginal delivery without a time limit, particularly when mechanical methods are
employed (Dos Santos et al., 2018). It is now recognised that in order to mimic the natural physiological
process, cervical ripening should occur before uterine contractions start. It is instrumental that the
cervical is soft and ripened before the uterus starts to contract. If the uterus contracts with an
unfavourable cervix the process of loL can be painful and potentially lengthened. This step wise
induction process takes a longer time period and therefore the SOLVE trial defines the primary outcome
measure as achieving a vaginal delivery.. The vaginal delivery rates within 24, 36 and 48 hours will be
documented as secondary outcome measures for comparability with other studies.

2 Trial objectives

2.1 Primary objective:
To evaluate the effectiveness of the synthetic osmotic cervical dilator in cervical ripening, for loL, in
comparison to dinoprostone vaginal insert to achieve vaginal delivery.

2.2 Secondary objective:
To determine the response to a synthetic osmotic cervical dilator in cervical ripening, for loL, in
comparison to dinoprostone vaginal insert on maternal and neonatal outcomes.

3 Trial design and setting

3.1 Trial design
Phase lll, Open, Multicentre, Superiority, Randomised Controlled Trial of a CE marked medical device
and an Investigational Medicinal Product (IMP), which will aim to randomise 860 women.

3.2 Trial setting
Maternity units within the UK.

Trial name: the SOLVE trial
Protocol version number: V8.0 version date: 15" December 2020 Page: 16 of 47




4 Eligibility

4.1 Inclusion criteria

Women must meet the following criteria prior to initiation of loL.:

> 16 years of age

Able to provide informed consent

Singleton pregnancy

Indication for loL

Pregnancy = 37.0 weeks (assessed as an agreed gestational age by ultrasound dating scan)
Living fetus with vertex presentation

Intact membranes

Noobkhwd=

4.2 Exclusion criteria

Women already receiving oxytocin

Diagnosis of fulminant preeclampsia / eclampsia

Contraindication to DINOPROSTONE or DILAPAN

If DINOPROSTONE for loL is non-compliant with local policy

Enrolled in other randomised controlled trials of an IMP or device for cervical ripening or
induction of labour

abhwbh=

4.3 Co-enrolment

Women participating in SOLVE cannot join other interventional trials of an IMP or device for cervical
ripening or induction of labour. They may be recruited to other intrapartum IMP studies. Women may
be recruited to non-interventional trials such as observational or qualitative studies for induction of
labour and to all other trials in pregnancy or the postnatal period.

Previous participation in SOLVE precludes participation by the same individual twice in the trial in a
subsequent pregnancy.

5 Trial participant recruitment

A flowchart of the trial and participant recruitment process is shown in Appendix 1 and 2, respectively.
Prior to women undergoing any trial-related procedures, informed consent will be obtained using an
ethics approved Informed Consent Form (ICF). Research participants will not receive any payments,
reimbursement of expenses, or any other benefits or incentives for taking part in this research.

5.1 Introduction to the trial

It is anticipated that a woman will be initially approached in clinic, when a decision to induce labour is
made as part of the woman’s standard care visit. Once the decision to induce labour is made they will
be introduced to the trial and given a Participant Information Sheet (PIS) to read. The provision of this
material may precede, or follow and be sent to the woman by post or email. At some hospitals, where
women may be seen by a midwife in the community, the PIS may be handed out by the community
midwife. This may then be followed up with a telephone call from the Research Midwife to discuss the
trial and give the participant an opportunity to ask any questions. The principal investigator or those
delegated the responsibility at site will ensure that they adequately explain the aim of the trial, the trial
interventions, the anticipated benefits and potential hazards of taking part in the trial to the women.
They will also stress that participation is voluntary and that the woman is free to decline to take part and
may withdraw from the trial at any time. The woman will be told that it may not be possible to remove
or change the method of induction once started. She will be told that subsequent series may be
required. Electronic copies of the PIS and ICF will be available from the Trials Office and will be printed
or photocopied onto the headed paper of the local institution. At some centres all information is online
and where that is the case, we will add the PIS to the centre’s website.
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5.2 Assessment of eligibility

Under the principles of GCP, the decision whether a patient is eligible for entry into a trial is considered
to be a medical decision and therefore must be made by a medically qualified doctor. The obstetrician
will check that the woman is eligible for the trial by completing and documenting eligibility in the patient’s
medical notes and on relevant case report forms.

When the woman attends her standard care visit to start the process of loL, she will be (re-) approached
by a GCP trained obstetrician or midwife delegated responsibility to ask if she is still interested in
participating in the trial.

The principal investigator or those obstetricians delegated the responsibility at site and adequately
trained in the principles of GCP will check eligibility. The obstetrician will need to review and sign the
final checklist on the randomisation form. Details of all women approached during this visit about the
trial will be recorded on the Screening Log, which will be maintained electronically. Fully anonymised
copies of these logs will be returned to the trials office for review. Once eligibility is confirmed and the
woman is still wishing to enter the trial, she will be asked to sign a consent form.

5.3 Consent

Full informed consent will be obtained after the eligibility criteria have been checked and just prior to
randomisation. Consent will be obtained by a GCP trained obstetrician or midwife, delegated to do so
on the delegation log. Prior to consent the women will be given the opportunity to ask questions she
might have after reading the PIS. It will be reiterated to the women that participation is voluntary and
that she is free to decline to take part and may withdraw from the trial at any time (although it may not
be possible to remove or change the method of induction once started and this statement will form part
of the informed consent form).

Details of the informed consent discussion will be recorded in the woman’s medical notes. This will
include date of discussion, the name of the trial, summary of discussion, the decision to accept or
decline participation in the SOLVE trial, version number of the PIS given to the woman, version number
of informed consent form signed by the participant and date consent was received.

Women who wish to enter the trial will be asked to initial, sign and date the latest version of the Informed
Consent Form (ICF), which will have been approved by the research ethics committee. The Investigator
(or a member of their team delegated the responsibility) will co-sign and date the form. A copy of the
ICF will be given to the woman, a copy will be filed in the medical notes and the original placed in the
ISF. A copy of the signed ICF will be transferred via email to the SOLVE trial office for review, and we
are seeking explicit consent for this transfer of identifiable information in the ICF itself. Once the woman
is entered into the trial, the participant’s unique trial identification number will be entered on the ICF
maintained in the ISF.

It is highly unlikely that any new external information that may be relevant to the woman’s continued
participation will arise, given the short duration of the intervention.

5.4 Randomisation

After all eligibility criteria have been confirmed and informed consent has been received, the women
can be randomised into the SOLVE trial. This will be as close as possible to induction of labour
commencing.

Trial name: the SOLVE trial
Protocol version number: V8.0 version date: 15" December 2020 Page: 18 of 47




5.4.1 Minimisation
Women will be randomised in a 1:1 ratio to either:
1. synthetic osmotic cervical dilator
or
2. 10-mg controlled-release dinoprostone vaginal insert.

Randomisation will be provided by a computer generated program hosted by the University of Aberdeen
and checked by a statistician form Birmingham Clinical Trials Unit (BCTU), University of Birmingham
using a minimisation algorithm to ensure balance between groups of the following variables:

¢ Randomising centre

¢ Nulliparous vs multiparous

e Maternal obesity: BMI >= 30 kg/m2 vs. BMI < 30 kg/m2 at the first antenatal consultation

e Maternal age: <20, 20 to <30, 30 to <40, 40+ years

A ‘random element’ will be included in the minimisation algorithm, so that each woman has a probability
(unspecified here), of being randomised to the opposite intervention that they would have otherwise
received. Full details of the algorithm used will be stored in a confidential document at the University of
Aberdeen and BCTU. To avoid bias, the random allocation sequence is concealed from those
responsible for recruiting participants into the study. Given the nature of the intervention, the SOLVE
trial will not be a blinded trial.

5.4.2 Telephone randomisation procedure

The Principal Investigator, or delegated members of their team, can randomise a woman by a telephone
call using a freephone number (0800 2802 307) to the Health Services Research Unit, University of
Aberdeen who offer a 24-hour, seven day telephone randomisation service. It is anticipated that the
task of randomising a woman will typically be delegated to a midwife, but it can be conducted by an
obstetrician.

Randomisation Forms will be provided to investigators and should be completed and used to collate
the necessary information prior to randomisation. Once all eligibility criteria have been provided, a Trial
Number and intervention allocation will be given and relevant parties notified.

5.5 Informing the participants GP
Following the woman providing consent, her GP will be notified using the trial template ‘Letter to GP’,
which will be sent from the participants’ hospital on headed paper and a copy kept in the ISF.

5.6 Prescription

The provision of DINOPROSTONE or DILAPAN-S® will be under the supervision of senior clinician
obstetrician (consultant or experienced Specialty Registrar), who will reconfirm that there are no
contraindications to the administration of these interventions. For women under midwifery care where
a patient group directive allows midwife prescription, the senior clinician can be the midwife (according
to local policy). Local polices and processes will be used for all prescriptions.

5.7 Dispensing

The dispensing of either intervention is by an appropriate prescriber according to local arrangements.
The allocated intervention should be administered by the obstetrician or midwife, in accordance with
local policy.

5.8 Blinding
Given that it will be difficult to successfully blind the woman and clinical team to the intervention
allocation, this trial will be conducted as an open label study.
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6 Trial interventions

6.1 Interventions
The experimental intervention will be the synthetic osmotic cervical dilator (DILAPAN-S®) and the
control will be control dinoprostone vaginal insert.

6.2 Intervention supply and storage

It is anticipated that both the DILAPAN-S® and DINOPROSTONE® will be stored at pharmacy or local
to where loL is conducted. A treatment log will be made available and completed by an appropriate
person when an intervention is dispensed (see section 6.5 — Accountability procedures).

6.2.1 DILAPAN-S®

DILAPAN-S® is a class lla medical device. The device is CE marked and available on the market for
use wherever cervical softening and dilation are desired. Hydrogel rods are packed individually and
distributed in boxes of 10 or 25 pieces. Medicem will provide the devices in their original
sterilepackaging and with their original labelling. If any of the individual sterile packaging is found to be
damaged or open the Dilapan pack should be rendered unsuitable for use. In that instance the study
team should complete a Product Defect Form and return this to the Trials Office for review. The shelf
life of DILAPAN-S® is 36 months. The device should be stored at room temperature.

6.2.2 DINOPROSTONE

The Medicines for Human Use (Clinical Trials) Regulations 2004 allows for particular situations where
trial specific labelling is not required, namely where marketed products are being used within the terms
of their marketing authorisation, being dispensed in accordance with a prescription given by an
authorised health care professional and are labelled as per clinical standards. DINOPROSTONE is in
routine use, is readily available from clinical hospital supplies and should be purchased via usual NHS
Trust processes. DINOPROSTONE will therefore be used ‘off-the-shelf’ from normal labour ward
supplies, stored as standard hospital stock, and no additional trial specific labelling or temperature
monitoring will be required.
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6.3 Dosing schedule
An overview of the dosing schedule for both DILAPAN-S® and DINOPROSTONE is given in Table 1,
which include the maximum timeframes of when the Bishop score should be assessed.

Table 1: Overview of dosing schedule for DILAPAN-S® and DINOPROSTONE

Baseline X X
+12-24 hours X X X
+24-48 hours X X

PROPESS® BISHOP INSERT REMOVE  INSERT

(1%t series) (2nd series)
Baseline X X
+12 hours X
+24 hours X (x)
+32 hours X X X
+56 hours X (x)
+64 hours X X

Note: Local policies should be adhered to and times given above are intended for
guidance only. This includes any timeframe given in local policies between the 1st and
2nd series for DINOPROSTONE as these may vary. The times should be considered
as ‘up to a maximum’ from baseline (e.g., +24 hours, should be read as up to a
maximum of 24 hours after baseline).

6.3.1 DILAPAN-S®

Prior to insertion of the rods, the cervix should be visualised with a sterile vaginal speculum and
cleansed with an antiseptic. Up to a maximum of five rods per series can be inserted into the cervical
canal, particularly making sure the tip of the Dilapan-S® rod crosses through the internal os. Each series
of rod(s) should remain in place for a minimum of 12 hours (unless there is a reason for removal - see
section 6.7.1) and up to a maximum of 24 hours. If the cervix remains unfavourable after the first series
a second series of dilators can be used for an additional 12-24 hours. It is highly unusual to require
more than two series of Dilapan-S® rods and may indicate that they have not been placed correctly
through the internal os. Please review the training manual and video to correctly place the Dilapan-S®
rods before attempting another series.
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Synthetic osmotic dilators will be administered as per the manufacturer’s instruction for use

It is recommended that a 20-30 minute CTG should be performed before each series of dilator
insertion(s). NICE does not stipulate the need for any CTG monitoring after insertion, however local
policy should be followed. This is not mandatory for trial inclusion.

The woman will be instructed to report any excessive bleeding, pain or other concerns. Under no
circumstances should the woman try to remove the rod(s) herself.

6.3.2 DINOPROSTONE

DINOPROSTONE 10mg vaginal delivery system consists of a non-biodegradable polymeric drug
eluting device delivering 10mg dinoprostone (Prostaglandin E2) by slow release. This can be used in
both nulliparous and multiparous women, including those with a previous lower segment caesarean
section (according to local hospital policy). One DINOPROSTONE will be administered high up into the
posterior vaginal fornix using only small amounts of water soluble lubricants to aid insertion. Each series
of Dinoprostone should be used according to local policy, unless there is a reason for removal (see
section 6.7.2).

The woman will be instructed to report any excessive bleeding, pain or other concerns. Under no
circumstances should the woman try to remove the DINOPROSTONE herself.

6.4 Drug interaction and caution for use

6.4.1 DILAPAN-S®
There are no known drug interactions with DILAPAN-S®

6.4.2 DINOPROSTONE

The manufacturer recommends that nonsteroidal anti-inflammatory drugs, including aspirin, should be
stopped before insertion of the dinoprostone delivery system. Caution should be used with dinoprostone
intended for women with a history of asthma, epilepsy, glaucoma or raised intra-ocular pressure; with
hypertension and with risk factors for disseminated intravascular coagulation or uterine rupture,
including uterine scarring. Since dinoprostone may increase activity of oxytocic agents, concomitant
use of dinoprostone and oxytocics is not recommended. At least 30 minutes should elapse between
removal of dinoprostone vaginal insert and initiation of oxytocin therapy.

6.5 Accountability procedures

The trial is taking place on the induction/labour ward and both interventions will be dispensed,
accounted for and reconciled as per local routine practice. A trial specific treatment log should be
completed for each intervention and series used.

6.6 Discontinuation of intervention

The method of induction should be discontinued if they fulfil the criteria given below. Discontinuation or
change of intervention is permitted within the trial if the healthcare providers consider it acceptable.
Removal of the induction method does not constitute withdrawal from the SOLVE trial unless explicit
withdrawal of consent is expressed, as detailed in Section 6.9.

Any clinical adverse event (AE) or deterioration of the maternal or fetal condition that occurs such that
continued use of either induction method is no longer appropriate, should be managed as appropriate
by the healthcare team. Any change or discontinuation in the initial induction approach should be
recorded in the electronic case report form (eCRF) and medical notes and does not constitute
withdrawal from the SOLVE trial.
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6.6.1 Discontinuation of DILAPAN-S®

Reasons for removing dilators before onset of labour or earlier include:

Spontaneous onset of labour (defined as regular painful contractions)
Suspected fetal hypoxia

Where amniotomy is required

Serious systemic side effects like nausea, vomiting, hypotension, tachycardia
Spontaneous expulsion of dilators

a0~

6.6.2 Discontinuation of DINOPROSTONE
Reasons for discontinuation of the dinoprostone insert include:

1. Presence of regular moderate or strong uterine contractions occurring at a frequency of more
than 5 contractions every 10 minutes, irrespective of any cervical change would be classified
as uterine tachysystole. If there are additional fetal heart rate abnormalities this would be
classified as uterine hyperstimulation

2. Uterine contractile abnormalities, non-reassuring fetal heart rate patterns or fetal hypoxia that
requires clinical intervention

3. Spontaneous rupture of membranes or amniotomy

4. Serious systemic side effects like nausea, vomiting, hypotension or tachycardia

5. Atleast 30 minutes prior to starting an intravenous infusion of oxytocin

6.7 Failure to progress and subsequent management of labour

If labour is not instigated or progression is considered too slow, the healthcare team will determine the
appropriate next steps for the woman, which may be amniotomy, oxytocin or caesarean section (see
definitions below). The woman will remain in the trial until the she is discharged from hospital.

After expulsion or removal of synthetic osmotic dilators, or at least 30 minutes after completion of
maximum recommended dosing period of the DINOPROSTONE, as per local policy), amniotomy and
oxytocin is administered to those women who are not in labour. Bishop score will be calculated after
removal of the ripening devices, by the attending physician or a member of the resident staff. Once
Bishop score is assessed as favourable, subsequent management of loL will be according to local
hospital protocol.

6.7.1  Clinical definitions
The clinical procedures and definitions are referred to for the purposes of data collection and are
consistent with NICE guidelines for intrapartum care for healthy women and babies (NICE, 2014).
General:
1. Fetal heart rate abnormalities during cervical ripening are documented if the CTG recording is
evaluated as being abnormal by the local clinical team
2. Established labour is defined as there are regular painful contractions and there is progressive
cervical dilatation from 4 cm
3. If delay in the established first stage is suspected, all aspects of progress in labour will be
assessed when diagnosing delay, including:
a. cervical dilatation of less than 2 cm in 4 hours for first labours,
b. cervical dilatation of less than 2 cm in 4 hours or a slowing in the progress of labour for
second or subsequent labours
c. descent and rotation of the baby's head
d. changes in the strength, duration and frequency of uterine contractions
4. Uterine tachysystole is identified when there are > 5 contractions in 10 minutes for at least 20
minutes
5. Uterine hypertonus is defined as a single contraction lasting at least 2 minutes
6. Uterine hyperstimulation is defined as tachysystole with fetal heart rate abnormalities
7. Failed induction is diagnosed when women do not progress into the active phase of labour
despite adequate contraction patterns, after amniotomy and a minimum of 10 hours of oxytocin
infusion
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8. After starting oxytocin in established labour, a vaginal examination is required 4 hours later and
if cervical dilatation has increased by less than 2 cm after 4 hours of oxytocin, further obstetric
review is required to assess the need for caesarean section

6.8 Withdrawal and re-confirmation of consent

Whilst the study is undertaken on the ward, within a limited time period, participants should be asked
about their ongoing willingness to continue participation. This will be checked in accordance with the
principles of GCP throughout the trial and should be documented in the participant medical records.
CRFs/participant questionnaires will also be used to document a participant’s willingness to continue in
the trial.

Participants may withdraw their consent at any time during the trial. They may do this without giving a
reason. There are different types of withdrawal and a list of potential examples (but not exhaustive), are
detailed below:
1. Woman would like to withdraw from the intervention but has agreed to provide follow-up data,
both routine and trial specific, for use in the trial analysis
2. Woman would like to withdraw from the intervention but is willing to be followed up as part of
standard clinical care (e.g., the woman has agreed that follow-up data collected as standard
can be used in the trial analysis)
3. Woman is not willing to be followed up for trial purposes (e.g., the woman has agreed that any
data collected prior to the withdrawal of consent can be used in the trial analysis)
4. Woman wishes to withdraw and that none of their data collected to date be used for any trial
purposes

The following details of withdrawal should be clearly documented on the eCRF, a trial withdrawal form
or equivalent and where applicable in the medical notes:

1. The date the woman withdrew consent

2. Thereason, if given

3. Type of withdrawal, from the definitions above

Once the process of inducing cervical ripening has commenced, a maternal request to change methods
or suspend the induction process may not be clinically possible. If a woman withdraws consent for
continued participation, consent should be sought to collect method of delivery as a minimum and
ideally all subsequent data. If a woman withdraws consent for subsequent data collection, all data
collected to that point will be retained unless she explicitly requests redaction of all her data. If she loses
capacity during the trial, data until the point of loss of capacity will be retained.
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7 Trial assessments and outcomes

Table 2: Trial participant schedule of events and summary of assessments

Pre-enrolment Enrolment Allocation Intervention Outcome

Prior to Induction ,
TIMEPOINT At Prior to Day Day Da

Induction clinic . . . ,
... . . . admission induction 1 2 3
clinic visit visit

y Delivery Discharge

ENROLMENT

PIS provided X (by X X

post/email)

Eligibility

screen X X X

Informed X
consent

Randomisation X

INTERVENTION

DILAPAN-S X X

DINOPROSTON
E

Intervention
end X X X

ASSESSMENTS

Baseline data X
collection

Maternal and
neonatal X X

outcome data

collection

SAEs/SUSARs

Maternal X
satisfaction

7.1  Outcome measures

711 Clinical outcome measures
Primary outcome: Failure to achieve vaginal delivery.

7.1.2 Secondary outcomes

Maternal outcomes

During cervical ripening

Change in Bishop score from baseline to completion of cervical ripening

Time between Bishops scores measured at baseline and completion of cervical ripening
Use of analgesia during cervical ripening (including insertion of intervention)

Time between randomisation and start of analgesia use for cervical ripening

Any complications during cervical ripening

During labour and immediately after delivery
o Time between removal of last series of intervention to amniotomy
e Time between first insertion of intervention to when labour started
e Amniotomy undertaken for induction of labour
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Amniotomy undertaken for augmentation of labour

Required oxytocin for induction of labour

Required oxytocin for augmentation of labour

Use of analgesia / anaesthesia (e.g. epidural) during labour

Any complications during or after labour

Failure to achieve vaginal delivery within 24 hours from randomisation

Failure to achieve vaginal delivery within 36 hours from randomisation

Failure to achieve vaginal delivery within 48 hours from randomisation

Spontaneous vaginal delivery

Instrumental delivery due to delay in 2" stage of labour and/or fetal heart rate abnormalities
and/or abnormal FBS

Caesarean section delivery due to delay in 13t and/or 2" stage of labour, and/or fetal heart
rate abnormalities and/or abnormal FBS

After delivery until discharge

Complications from delivery until discharge (e.g., PPH, vaginal and uterine infections)
Antibiotic use for pelvic infection (vaginal infection and/or endometritis)

Duration of antibiotic use for pelvic infection

Length of stay from randomisation

Maternal satisfaction

Maternal satisfaction during insertion of intervention, cervical ripening, and overall (using a
questionnaire consisting of 23 questions; responses to each question will be described)

Neonatal outcomes

Baby born alive

Birthweight

APGAR score at 1 minute

APGAR score at 5 minutes

APGAR score at 10 minutes

Meconium staining noted

Metabolic acidosis (defined as cord-artery pH < 7.05 with base deficit =2 12mmol/l; lactate
measures will be used instead of pH, where possible)

Requirement of review by doctor from neonatal team (excluding routine checks)
Antibiotic use for neonatal infection

Duration of antibiotic use for neonatal infection

Admitted to neonatal unit

Length of stay in neonatal unit

Process outcomes

Total duration of intervention received (regardless of any change of intervention)

For each series (1 to 3):

Intervention received

Reason allocated intervention not received

Number of rods inserted if Dilapan received

Duration of intervention received

Number of occurrences when intervention received falls out

Number of occurrences when intervention received is re-inserted

Number of occurrences when the intervention received is removed due to complications
Inability to fit the allocated intervention

Additional series required and reasons
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7.2 Screening

Details of all women approached after a decision to induce labour is made by an obstetrician or midwife
will be recorded on the Screening Log (mothers name, mothers age, ethnicity, reason for non-inclusion
and date of screening), which will be maintained within the ISF. Fully anonymised copies of these logs
will be returned to the trials office for review.

7.3 Trial duration

Women will participate during induction of their labour and birth of her baby (usually 1-3 days) and
followed up until they are discharged from their initial hospitalisation (the only exception to data being
collected exclusively whilst the woman and her baby is in hospital, would be an ongoing SAE post-
discharge, which will be collected up to resolution of the event).

7.4 Trial procedures
Dosing regimens should be followed as described in Section 6.3 (Dosing Schedule).
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8 Adverse event reporting

8.1 General definitions

Adverse Event

Adverse
Reaction

Serious
Adverse Event

AE

Any untoward medical occurrence in a participant or clinical trial
subject administered a medicinal product and which does not
necessarily have a causal relationship with this treatment.

Comment:

An AE can therefore be any unfavourable and unintended sign
(including abnormal laboratory findings), symptom or disease
temporally associated with the use of a (investigational) medicinal
product, whether or not related to the (investigational) medicinal
product.

AR

All untoward and unintended responses to an IMP related to any
dose administered.

Comment:

An AE judged by either the reporting Investigator or Sponsor as
having causal relationship to the IMP qualifies as an AR. The
expression reasonable causal relationship means to convey in
general that there is evidence or argument to suggest a causal
relationship.

The definition covers also medication errors and uses outside what
is foreseen in the protocol, including misuse and abuse of the
product.

SAE

Any untoward medical occurrence or effect that:
e Results in death is life-threatening*

e Requires hospitalisation or prolongation of existing
hospitalisation

e Results in persistent or significant disability or incapacity
e Is a congenital anomaly/birth defect

e Oris otherwise considered medically significant by the
Investigator**

Comments:

*Medical judgment should be exercised in deciding whether an AE
is serious in other situations. Important AEs that are not
immediately life threatening or do not result in death or
hospitalisation but may jeopardise the subject or may require
intervention to prevent one of the other outcomes listed in the
definition above, should be considered serious.
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Serious SAR An Adverse Reaction which also meets the definition of a Serious
Adverse Adverse Event

Reaction
Unexpected UAR An AR, the nature or severity of which is not consistent with the
Adverse applicable product information (e.g. Investigator Brochure for an
Reaction unapproved IMP or (compendium of) Summary of Product
Characteristics (SPC) for a licensed product).
When the outcome of an AR is not consistent with the applicable
product information the AR should be considered unexpected.
Suspected SUSAR A SAR that is unexpected i.e. the nature, or severity of the event
Unexpected is not consistent with the applicable product information.
Serious A SUSAR should meet the definition of an AR, UAR and SAR.
Adverse
Reaction

Comments:

Medical judgment should be exercised in deciding whether an SAE
or SAR should be reported expediently to the competent authorities
(the Medicines and Healthcare products Competent Agency
(MHRA) in the UK) and ethics committee in other situations.
Examples include:

e Anincrease in the rate of occurrence or a qualitative change
of an expected SAR, which is judged to be clinically important

e Post-study SUSARSs that occur after the patient has
completed a clinical trial and are reported by the Investigator
to the Sponsor

A SAR which is related to a non-IMP and which does not result from
a possible interaction with an IMP is not a SUSAR.

8.2 Reporting requirements

The collection and reporting of Adverse Events (AEs) will be in accordance with the Medicines for
Human Use Clinical Trials Regulations 2004 and its subsequent amendments. The Investigator will
assess the seriousness and causality (relatedness) of all AEs experienced by the participant. This
should be documented in the source data with reference to the SOLVE Reference Safety Information
(RSI) document, which contains the pertinent details from the SmPC for Dinoprostone vaginal insert
and Investigator Brochure for Dilapan-S.

The SOLVE Trial team will review the RSI on an annual basis and provide sites with updates as
necessary.
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8.3 Adverse Event (AE) reporting in SOLVE

AEs are commonly encountered in participants receiving Dinoprostone vaginal insert and Dilapan-S. As
the safety profiles for both interventions used in this trial are well characterised, only the following
events will be reported during treatment:

Maternal complications:

¢ C(linical diagnosis consistent with:
o Vaginal infection
o Endometritis
o Uterine infection
e Secondary post-partum haemorrhage (>500ml)

Neonatal complications:

¢ Neonatal sepsis
e Meconium aspiration

The following are not AEs and do not require reporting:
1. A pre-existing condition (unless it worsens significantly during treatment)
2. Diagnostic and therapeutic procedures, such as caesarean section
3. Consequences of diagnostic and therapeutic procedures unrelated to the use of
DINOPROSTONE/Dilapan-S (i.e. Urinary Tract Infection — UTI)

8.4 Serious Adverse Event (SAE) reporting in SOLVE

A Serious Adverse Event (SAE) is any Adverse Event (AE), that:

results in death

is life-threatening™

requires hospitalisation or prolongation of existing hospitalisation
results in persistent or significant disability or incapacity™**

*Life-threatening in the definition of a SAE refers to an event in which the mother was at risk of
death at the time of the event. It does not refer to an event which hypothetically might have caused
death if it were more severe. Important adverse events that are not immediately life-threatening or
do not result in death or hospitalisation, but may jeopardise the pregnancy or may require
intervention to prevent one of the other outcomes listed in the definition above, should also be
considered serious.

**The definition of a SAR or SAE usually includes any congenital anomaly or birth defect in any
pregnancy; however, the intervention is given briefly towards the end of labour beyond 37 weeks’
gestation where it cannot have any possible teratogenic effect. Any babies with congenital
anomalies will not be considered to be a SAR or SAE.

8.4.1 Events that require expedited (immediate) reporting

Principal Investigators will report all SAEs that are defined in the protocol as an event which requires
expedited reporting and occur from the commencement of the trial treatment until discharge. They
must be recorded on the SAE form, and recorded in the medical notes and CRF.
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The following events require expedited reporting in SOLVE:

Maternal outcomes

uterine rupture / hysterectomy

maternal sepsis*

maternal admission to HDU / ITU - requiring critical care level 2 or 3

maternal death

maternal stay > 3 days following vaginal delivery (including instrumental delivery) and >
5 days after caesarean section

Uterine dehiscence observed during caesarean section

*Maternal Sepsis

In order to be considered an SAE we would expect maternal infection to be severe to justify expedited
reporting. For example, as a guide, this is likely to be a clinical diagnosis of severe sepsis (with two or
more of the following described in the symptoms of maternal sepsis table below):

Symptoms of maternal sepsis

a | Temperature >38°C or<36°C measured on two occasions at least four hours apart

Heart rate >100 beats/minute measured on two occasions at least four hours apart

b
c | Respiratory rate>20/minute measured on two occasions at least four hours apart
d | White cell count >17x109/L or 10% immature band forms, measured on two separate occasions

Neonatal outcomes

unexpected provision of neonatal intensive care > 12 hours
Neonatal sepsis
o A neonate that requires antibiotics for more than 5 days
neonatal seizures
neonatal encephalopathy
the need for neonatal therapeutic hypothermia
Intrapartum stillbirth
neonatal death

e Any other event deemed serious by the local PI, which does not meet the requirement of section

8.3.2.

Relatedness and severity of the SAE will be assessed by the Principal Investigator (or medically qualified
delegate). The following categories will be used to define the relatedness (causality) of the SAE:
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Table 3: Categorisation of causality for all events

Category Definition Causality

Definitely There is clear evidence to suggest a
causal relationship, and other possible
contributing factors can be ruled out

Probably There is evidence to suggest a causal
relationship, and the influence of other
factors is unlikely

Possibly There is some evidence to suggest a Related
causal relationship (e.g., the event
occurred within a reasonable time after
administration of the trial medication).
However, the influence of other factors
may have contributed to the event (e.g.,
the patient’s clinical condition, other
concomitant events or medication)

Unlikely There is little evidence to suggest there is
a causal relationship (e.g., the event did
not occur within a reasonable time after
administration of the trial medication).
There is another reasonable explanation
for the event (e.g., the patient’s clinical Unrelated
condition, other concomitant events or
medication)

Not related There is no evidence of any causal
relationship

On becoming aware that a participant has experienced an SAE, the Principal Investigator or delegate(s)
should report SAE to their own Trust in accordance with local practice and to the SOLVE trials office.

To report as SAE to the SOLVE office, the Investigator or delegate(s) must complete, date and sign the
trial specific BCTU SAE form. The completed form should be emailed or faxed to the SOLVE trials team
using the details listed below as soon as possible and no later than 24 hours after first becoming aware
of the event:

To report an SAE:
Email the SAE Form to: solve@trials.bham.ac.uk
Or Fax to: 0121 415 9136

On receipt of an SAE form, the SOLVE trials team will allocate each SAE a unique reference number
and return this via email to the site as proof of receipt. If the site has not received confirmation of
receipt of the SAE from the SOLVE or if the SAE has not been assigned a unique SAE identification
number, the site should contact the SOLVE trials team within 1 working day. The site and the SOLVE
trials team should ensure that the SAE reference number is quoted on all correspondence and follow-
up reports regarding the SAE and filed with the SAE in the ISF.

Where an SAE Form has been completed by someone other than the Principal Investigator, the original
SAE form will be required to be countersigned by the Principal Investigator to confirm agreement with
the causality and severity assessments.
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Following reporting of an SAE for a participant, the participants should be followed up until resolution
or stabilisation of the event. Follow-up information should ideally be provided on a hew SAE Form using
the SAE reference number provided by the SOLVE trials team. Once the SAE has been resolved, all
follow-up information has been received and the paperwork is complete, the original SAE form that was
completed at site must be returned to the SOLVE trial office and a copy kept in the ISF

On receipt of an emailed SAE form from the site, the SOLVE trials team will allocate each SAE form
with a unique reference number and enter this onto the SAE form in the section for office use only. The
SAE form (containing the completed unique reference number) will be forwarded to the site as proof of
receipt within 1 working day. The SAE reference number will be quoted on all correspondence and
follow-up reports regarding the SAE and filed with the actual SAE in the TMF.

On receipt of an SAE Form the CI or delegate will independently determine the seriousness and
causality of the SAE. An SAE judged by the CI or delegate(s) to have a reasonable causal relationship
with the trial medication will be regarded as a Serious Adverse Reaction (SAR). The causality
assessment given by the PI will not be downgraded by the Cl or delegate(s). If the CI or delegate(s)
disagrees with the PI's causality assessment, the opinion of both parties will be documented, and where
the event requires further reporting, the opinion will be provided with the report.

The CI or delegate(s) will also assess all SARs for expectedness. If the event meets the definition of

a SAR that is unexpected (i.e. is not defined in the Reference Safety Information (RSI) it will be classified
as a Suspected Unexpected Serious Adverse Reaction (SUSAR).

8.4.2 Events that do not require expedited (immediate) reporting

The following SAEs do not require expedited reporting as a consequence of the nature of the patient
population enrolled in SOLVE. These events are pre-specified outcomes and are all captured on the
CRFs. They do NOT require completion of a SAE form and they do NOT require reporting to the SOLVE
trial office:

Maternal events

¢ A pre-existing maternal condition (such as renal disease), unless it causes increased clinical
concern

Retained placenta

Postpartum haemorrhage

Prolonged stay for psychiatric or social reasons;

Prolonged hospital stay of the mother due to the need to keep her baby in hospital;

Neonatal events

e Admission to Neonatal Unit for pre-existing condition
e Prolonged stay for baby due to maternal condition

8.5 Device deficiencies relating the Dilapan-S

Device deficiencies (not meeting the requirement of an SAE) related to DILAPAN-S® need to be
reported by the principal investigator (or delegate) to the SOLVE trial office using the product defect
form. The SOLVE trial team will then report to the device manufacturer (See section 8.7).

Reporting to the Competent Authority and main Research Ethics Committee
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8.6 Suspected Unexpected Serious Adverse Reactions

The SOLVE trials office will report a minimal data set of all individual events categorised as a fatal or
life threatening SUSAR to the Medicines and Healthcare products Regulatory Agency (MHRA), main REC
and Sponsor within 7 days. Detailed follow-up information will be provided within an additional 8 days.

All other events categorised as non-life threatening SUSARs will be reported within 15 days.

8.7 Serious Adverse Reactions

The SOLVE trials office will report details of all SARs (including SUSARs) to the MHRA main REC and
Sponsor annually from the date of the Clinical Trial Authorisation, in the form of a Development Safety
Update Report (DSUR).

8.8 Other safety issues identified during the course of the trial
The MHRA and REC will be notified immediately if a significant safety issue is identified during the
course of the trial. The sponsor will also be informed at the time that the REC and MHRA is informed.

8.9 Reporting to investigators

Details of all SUSARs and any other urgent safety issue which arises during the course of the trial will
be reported to Principal Investigators. A copy of any such correspondence should be filed in the ISF.

8.10 Data Monitoring Committee
The independent Data Monitoring Committee (DMC) will review all SAEs.

8.11 Reporting to third parties (Medicem)

Medicem Technology S.R.O is the manufacturer of Dilapan-S and is providing funding for the trial and
supplying the device. As such, they will be notified of safety information relating to DILAPAN-S®
resulting from the trial. The SOLVE trial office will notify Medicem of AEs and SAEs, and device
deficiencies relating to DILAPAN-S®. using Medicem’s Incident Compliant Form. Information on this
form will be transposed by BCTU from the respective product defect form received from sites and will
omit any participant identifiable data.

In relation to DILAPAN-S®, the SOLVE Trial is a Post-Market Clinical Follow-up study conducted using
a CE-marked medical device within its intended use. The provisions of Article 59 of the Regulation
(European Commission; EC) No 2012/0266 (device deficiency, adverse events and SAEs reporting)
and any legal provisions related to non-CE marked medical devices or CE-marked devices used outside
their intended use, do not apply.

The provisions of the Regulation (EC) No 2012/0266 concerning information and notification of any
malfunction or deterioration in the characteristics or performance of the DILAPAN-S® made available
on the market, any inadequacy in the labelling or information supplied by Medicem Technology and
any unexpected undesirable side-effect, or any incident that directly or indirectly led, might have led or
might lead to death of a patient, user or other person, temporary or permanent serious deterioration of
the patient's, user's or other person's state of health, or serious public health threat occurring following
placing devices on the market are fully applicable.

9 Data handling and record keeping

9.1 Source data
The source date for all data other than the maternal satisfaction questionnaire will be the women’s
medical notes and the neonatal notes. The paper maternal satisfaction questionnaire is source data,
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being a participant reported outcome. Paper copies of the eCRF are provided to sites. The paper forms
are not considered to be part of the CRF and are merely provided as tools to facilitate accurate collection
and will be considered as part of source data where applicable.

9.2 Electronic Case Report Form (eCRF) completion
Data reported on each form will be consistent with the source data and any discrepancies will be
explained. Staff delegated to complete forms will be trained to adhere to:

Date format and partial dates

Time format and unknown times

Rounding conventions

Trial-specific interpretation of data fields

Entry requirements for concomitant medications (generic or brand names)

Which forms to complete and when

What to do in certain scenarios, for example when a woman withdraws from the trial
Missing/incomplete data

Completing SAE forms and reporting SAEs

Protocol and GCP non-compliances

In all cases it remains the responsibility of the site’s Principal Investigator to ensure that the eCRFs
have been completed correctly and that the data are accurate. Each form should be signed by the site’s
Principal Investigator or delegate, for example a research midwife.

The site will be required to enter the data directly on to the eCRF within the trial database at site.

9.3 Data management

Case Report Forms can be entered online at https://www.trials.bham.ac.uk/SOLVE. Authorised staff at
sites (and at the trials office) will require an individual secure login username and password to access
this online data entry system. Those entering data will receive written work instructions on the process
(a copy of which should be filed in the ISF and TMF)..

If changes need to be made to an eCRF that has already been entered and submitted on to the
database, the site should contact the SOLVE trial office so that the form can be checked out to them
and an explanation of the errors entered. If it is not obvious why a change has been made, an
explanation should be written next to the change within the database.

Data reported on each CRF should be consistent with the source data or the discrepancies should be
explained. If information is not known, this must be clearly indicated on the eCRF. Completed
questionnaires will be analysed by the study coordinators for completeness. All missing and ambiguous
data will be queried. The online data base system can be used to generate any missing data queries.
These will be generated on a regular basis by trial office staff and reported to the site for clarification as
soon as is possible. The process of entering data on to the database, itself forms a data quality check,
as ranges are put in place to ensure that only viable data values can be input. It will be the responsibility
of the Principal Investigator to ensure the accuracy of all data entered in the eCRFs. The SOLVE trial
Delegation Log will identify all those personnel with responsibilities for data collection

eCRFs may be amended and the versions updated by the SOLVE trial office, as appropriate, throughout
the duration of the trial. Whilst this may not constitute a protocol amendment, new versions of the eCRFs
must be implemented by participating sites immediately on receipt.

Trial name: the SOLVE trial
Protocol version number: V8.0 version date: 15" December 2020 Page: 35 of 47




9.4 Archiving
Archiving will be authorised by the SOLVE trial office on behalf of the Sponsor following submission of
the end of trial report.

It is the responsibility of the Principal Investigator to ensure all essential trial documentation
and source documents (e.g. signed Informed Consent Forms, ISFs, Pharmacy Files,
womens’ hospital notes, copies of CRFs etc.) at their site are securely retained as per their
NHS Trust policy, for at least 25 years after completion of the trial.

Destruction of essential documents will require authorisation from the SOLVE trial office on
behalf of the Sponsor.

10 Quality control and quality assurance

10.1 Site set-up and initiation

10.1.1 |Initial set-up

Each Centre should nominate an obstetrician to act as the local Principal Investigator and bear
responsibility for the conduct of research at their centre. Close collaboration between all clinical teams
is particularly important in SOLVE. All participating Principal Investigators will be asked to sign the
necessary agreements and supply a current CV to the SOLVE trials office. Prior to commencing
recruitment all sites will undergo a process of initiation, specific trial training and will have completed
GCP training. Key members of the site research team will be required to attend either a meeting or a
teleconference covering aspects of the trial design, protocol procedures, Adverse Event reporting,
collection and reporting of data and record keeping. Sites will be provided with an ISF containing
essential documentation, instructions, and other documentation required for the conduct of the trial. The
SOLVE trials office must be informed immediately of any change in the site research team.

The local Principal Investigator is responsible for the overall conduct of the trial at the site and to ensure
compliance with the protocol and any amendments. In accordance with the principles of GCP) the
following areas listed in this section are also the responsibility of each Investigator. Responsibilities may
be delegated to an appropriate member of trial site staff. Delegated tasks must be documented on a
Delegation Log and signed by all those named on the list prior to undertaking applicable trial-related
procedures. The listed responsibilities are:

o Ensure they are aware of the Data Protection Act, The Caldicott Principles and relevant Trust
information policies

e Consent must be sought before using the information for any other purpose

Ensure they are aware of the Health and Safety act and Trust policy - including the implications

for themselves and participants

Report adverse events or suspected misconduct to the REC and R&D Office

Keep the original signed consent form and information sheet secure

Ensure completion and appropriate storage of all study related data collection forms

Seek consent prior to recruitment if the patient is under the care of another health care

professional

o Ensure that only researchers with a contractual relationship with the Trust hosting the research
make contact with patients. There are procedures in place for issuing honorary contracts

e Consider client diversity and be responsive to their information needs

Keep women up-to-date on the progress of the research and provide feedback at the end of

the study

Monitor REC approval dates to check approval is still valid

Provide annual progress reports to R&D office

Disseminate research findings to R&D Committee after completion (contractual obligations
permitting) but prior to publication

¢ Able to arrange for secure storage of the trial related documents for 25 years
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10.1.2 Early follow-up
In addition the SOLVE trial office team will aim to perform an early follow-up study visit/teleconference,
after data has been entered for the first two participants from that centre.

10.2 Monitoring
Monitoring of this trial will be to insure compliance with the principles of Good Clinical Practice (GCP)

10.2.1 On-site monitoring

Monitoring will be carried out, as required, following a risk assessment and as documented in the
monitoring plan. Any monitoring activities will be reported to the trials team and any issues noted will
be followed up to resolution. Additional on-site monitoring visits may be triggered, for example by poor
CREF return, poor data quality, low SAE reporting rates, excessive number of participant withdrawals or
deviations. These visits will be undertaken by a qualified monitor employed by the sponsor. The
threshold for a triggered on-site monitoring visit will be detailed in the monitoring plan. If a monitoring
visit is required the sponsor will contact the site to arrange a date for the proposed visit and will provide
the site with written confirmation. Investigators will allow the sponsor representative access to source
documents as requested.

10.2.2 Central monitoring

The SOLVE trials office will be in regular contact with the site research team to check on progress and
address any queries that they may have. The SOLVE trials office will check incoming CRFs for
compliance with the protocol, data consistency, missing data and timing. Sites will be asked for missing
data or clarification of inconsistencies or discrepancies. Sites will be requested to send in copies of
signed Informed Consent Forms and other documentation for in-house review for all participants
providing explicit consent.

10.3 Audit and inspection

The Principal Investigator will permit trial-related monitoring, quality checks, audits, ethical reviews, and
regulatory inspection(s) at their site, providing direct access to source data/documents. The Principal
Investigator will comply with these visits and any required follow up. Sites are also requested to notify
the SOLVE trials office of any MHRA inspections.

10.4 Close of trial
The trial team will arrange for a site visit/teleconference at the point of close of trial, to go through the
procedure for ending the SOLVE trial.

10.5 Notification of serious breaches

In accordance with Regulation 29A of the Medicines for Human Use (Clinical Trials) Regulations 2004
and its amendments the Sponsor of the trial is responsible for notifying the licensing authority in writing
of any serious breach of the conditions and principles of GCP in connection with that trial or the protocol
relating to that trial, within 7 days of becoming aware of that breach.

For the purposes of this regulation, a “serious breach” is a breach which is likely to effect to a significant
degree the safety or physical or mental integrity of the subjects of the trial; or the scientific value of the
trial. Sites are therefore requested to notify the SOLVE trials office of any suspected trial-related serious
breach of GCP and/or the trial protocol. Where the SOLVE trials office is investigating whether or not a
serious breach has occurred sites are also requested to cooperate with the SOLVE trials office in
providing sufficient information to report the breach to the MHRA where required and in undertaking
any corrective and/or preventive action. Sites may be suspended from further recruitment in the event
of serious and persistent non-compliance with the protocol and/or GCP, and/or poor recruitment. Any
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major problems identified during monitoring may be reported to the TMG, TSC and DMC, the REC and
the relevant regulatory bodies such as the MHRA. This includes reporting serious breaches of GCP
and/or the trial protocol to the REC and MHRA. A copy is sent to the sponsor at the time of reporting to
the REC, MHRA and/or relevant regulatory bodies.

End of trial definition

The end of trial will be 90 days after the last woman has been discharged from their hospitalisation for
loL (the only exception to data being collected exclusively whilst the woman or her baby are in hospital,
would be an ongoing SAE, which will be collected up to resolution of the event). This will allow sufficient
time for the completion of protocol procedures, data collection, input and analyses. The SOLVE trials
office will notify the MHRA and REC that the trial has ended within 90 days of the end of trial. Where
the trial has terminated early (as defined in the clinical trial agreement or based on the DMC
decision/recommendation), the SOLVE trials office will inform the MHRA and REC within 15 days of the
end of trial. The SOLVE trials office will provide them with a summary of the clinical trial report within
12 months of the end of trial. A copy of the end of trial notification, as well as the summary report, is
also sent to the sponsor at the time of sending these to the MHRA and REC.

11 Statistical considerations

11.1 Definition of outcome measures

Refer to section 7.2.1 Clinical Outcome Measures. The primary outcome is the failure to achieve vaginal
delivery, regardless of whether it was unassisted or instrumental and regardless of whether it was a live
or still birth.

11.2 Analysis of outcome measures
A separate Statistical Analysis Plan will provide a detailed description of the planned analyses. A brief
outline is given as:

- Point estimates, 95% confidence intervals and p-values from two-sided tests will be calculated
for all outcome measures. Outcomes will be adjusted for the minimisation variables where
possible (section 5.6 Randomisation). Analysis will be of all randomised women in the intention
to treat population.

- For all binomial outcomes, log-binomial regression models will be used to calculate relative
risks and 95% confidence intervals. The p-value from the associated chi-squared test will be
produced and used to determine statistical significance.

- Time from randomisation to delivery will be analysed by log-rank test with a Cox proportional
hazard model also built if the assumptions of proportionality are met.

- Standard methods will be used to analyse other outcomes. Appropriate summary statistics split
by group will be presented for each outcome (e.g., proportions/percentages, mean/standard
deviation or median/interquartile range).

11.3 Planned subgroup analyses

Subgroup analyses will be limited to the variables listed in section 5.6.1 Minimisation (not including
centre). Tests for statistical heterogeneity will be performed prior to any examination of effect estimates
with subgroups. The results of subgroup analyses will be treated with caution and used for the purposes
of hypothesis generation only.

11.4 Planned interim analyses

Interim analyses will be conducted on behalf of the DMC. These will be considered together with a full
safety report including SAEs. The DMC will meet before recruitment commences, and thereafter at least
annually. Effectiveness and futility criteria will be ratified by the DMC; suggested stopping criteria are
based on a pragmatic approach with further details given in section 13.5 Data Monitoring Committee.
The DAMOCLES charter will be adopted by the DMC and will include a specific remit for reviewing
emerging data from other trials.

Trial name: the SOLVE trial
Protocol version number: V8.0 version date: 15" December 2020 Page: 38 of 47




11.5 Planned final analyses
The primary analysis for the study will occur after all randomised women have completed full follow-up
and outcome data has been entered into the study database.

11.6 Power calculations

The original sample size calculations were based on a primary outcome of failure to deliver vaginally
within 36 hours as detailed here :

The justification for the sample size is based on estimates from previous studies (Edwards et al., 2014;
Cromi et al., 2012; Jozwiak et al., 2011) of the vaginal birth rate within 36 hours in the DINOPROSTONE
group. In these studies the rate of failure to deliver vaginally within 36 hours varies between 30% and
40% with DINOPROSTONE. Examples of sample sizes are given in Table 7 and each detecting a
plausible effect size of an absolute reduction of 8-9% has been selected as the difference to detect with
80% power (alpha=0.05):

Table 7: Overview of power calculations for the SOLVE trial

Absolute reduction of 9%* No. of participants per group No of participant total
40% - >31% 443 participants 886 participants

35% - >26% 410 participants 820 participants
30% - >21% 367 participants 734 participants

*Absolute reduction of 9% in failure to deliver vaginally with 36 hours
Note: figures highlighted in bold indicate the sample size for this trial.

To detect an absolute difference of 9% between groups in the primary outcome using the standard
method of difference between proportions and assuming a 35% failure to deliver vaginally in the
DINOPROSTONE group (i.e. 35% down to 26%) with 80% power and a type | error rate of 5%, a total
of 410 participants per group will need to be randomised, 820 in total. Assuming and adjusting for
approximately 5% loss to cross-over rate, 860 participants will need to be recruited. If the rate in the
DINOPROSTONE group is as high as 40% or as low as 30% we will have between 77% and 84%
power to detect an absolute difference of 9%.

The TSC agreed to the change in definition of the primary outcome to failure to achieve vaginal delivery
in June 2019 (see section 1.2.4 for justification). The interim pooled estimate (combining both the
DINOPROSTONE and DILAPAN groups) of the rate for the revised primary outcome based on
recruitment up to 28" May 2019 was 36.6% (106/290) (95% CI 31.1% to 42.4%). Using this to provide
a range of estimates of the control group rate, and assuming 80% power and a 5% two-sided
significance level, the treatment effects that could be detected with a sample size fixed at 860 (the
original sample size) are given in Table 8.

Table 8: Treatment effects for a fixed sample size and various control group rates

Assumed DINOPROSTONE Derived DILAPAN group rate | Absolute risk reduction
group rate
25% 17.2% 7.8%
30% 21.6% 8.4%
35% 26.2% 8.8%
40% 30.8% 9.2%
45% 35.6% 9.4%
50% 40.5% 9.5%

Since the primary analysis is based on an intention-to-treat population, adjusting for cross-over is not
necessary. Therefore a total sample size of 860 women (430 per arm) would be sufficient to detect a
plausible and clinically meaningful effect size of an absolute reduction of 8-9%, as originally planned.
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11.7 Missing data and sensitivity analyses

Every attempt will be made to collect full follow-up data on all women (unless a woman withdraws
consent for follow-up data collection). In particular, women will continue to be followed-up even after
any protocol treatment deviation or violation. It is thus anticipated that missing data will be minimal.
Participants with missing primary outcome data will not be included in the primary analysis. This
presents a risk of bias, and secondary sensitivity analyses will be undertaken to assess the possible
impact of the risk. This may include simulating missing responses using a multiple imputation approach.

12 Trial organisational structure

12.1 Funder
Medicem Technology S.R.O CR is the manufacturer of DILAPAN-S® and is funding the SOLVE ftrial
and providing the DILAPAN-S® device for the purpose of the trial.

12.2 Sponsor

Birmingham Women’s and Children’s NHS Foundation Trust (BWCNFT) will act as sponsor for the
SOLVE Trial, taking overall responsibility for the initiation and management of the trial, and oversight
of financing.

12.3 Trials office

The SOLVE trial office at the University of Birmingham Clinical Trials Unit (BCTU) is responsible for
providing all trial materials, including the trial folders containing printed materials and the update slides.
These will be supplied to each collaborating centre, after relevant R&D approval has been obtained.
Additional supplies of any printed material can be obtained on request. The SOLVE trial office will
provide the central randomisation service (via Aberdeen) and is responsible for collection and checking
of data (including reports of SAEs thought to be due to trial interventions), for reporting of serious and
unexpected adverse events to the sponsor and/or regulatory authorities and for analyses. The SOLVE
trial office will help resolve any local problems that may be encountered in trial participation.

12.4 Trial management group

The Trial Management Group (TMG) will comprise the ClI, statistician and other lead investigators
(clinical and non-clinical) and members of the BCTU. The TMG will be responsible for the day-to-day
running and management of the SOLVE trial. The TMG and sponsor representative will convene at
regular intervals.

12.5 Trial steering committee

The role of the Trial Steering Committee (TSC) is to provide the overall supervision of the trial. The TSC
will monitor trial progress and conduct and advice on scientific credibility. The TSC will consider and
act, as appropriate, upon the recommendations of the DMC. Further details of the remit and role of the
TSC are available in the TSC Charter.

12.6 Data monitoring committee

Data analyses will be supplied in confidence to an independent Data Monitoring Committee (DMC),
which will be asked to give advice on whether the accumulated data from the trial, together with the
results from other relevant research, justifies the continuing recruitment of further women. The DMC
will operate in accordance with a trial specific charter based upon the template created by the
DAMOCLES charter. The DMC will meet at least every 12 months unless there is a specific reason
(e.g. safety phase) to amend the schedule.
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Additional meetings may be called if recruitment is much faster than anticipated and the DMC may, at
their discretion, request to meet more frequently or continue to meet following completion of recruitment.
An emergency meeting may also be convened if a safety issue is identified. The DMC will report directly
to the TSC and TMG who will convey the findings of the DMC to the MHRA, ethics committee, funders
and sponsor as applicable.

The DMC may consider recommending the discontinuation of the trial if the recruitment rate or data
quality are unacceptable, or if any issues are identified which may compromise participant safety
following review of all SAEs. The trial would also stop early if the interim analyses showed differences
between interventions that were deemed to be convincing to the clinical community. The trial stopping
rules will be outlined in the DMC charter.

13 Finance

This is an investigator-initiated and investigator-led trial funded by Medicem, the manufacturers of
DILAPAN-S®, in the form of an unrestricted educational grant. The grant will be administered by the
sponsor (Birmingham Women’s and Children’s Hospital).

14 Ethical considerations

The trial will be performed in accordance with the recommendations guiding physicians in biomedical
research involving human subjects, adopted by the 18" World Medical Association General Assembly,
Helsinki, Finland, June 1964, amended at the 48" World Medical Association General Assembly,
Somerset West, Republic of South Africa, October 1996 (website:
http://www.wma.net/en/30publications/10policies/b3/index.html).

The trial will be conducted in accordance with the Research Governance Framework for Health and
Social Care, the applicable UK Statutory Instruments, which include the Medicines for Human Use
Clinical Trials 2004 and subsequent amendments and the General Data Protection Regulation and Data
Protection Act 2018, EU Clinical Trials Directive, Medical Devices Regulations and amendment
Regulations, and Guidelines for Good Clinical Practice (GCP). This trial will be carried out under a
Clinical Trial Authorisation in accordance with the Medicines for Human Use Clinical Trials regulations.
The protocol will be submitted to and approved by the REC prior to circulation.

Before any women are enrolled into the trial, the Principal Investigator at each site is required to obtain
local R&D approval. Sites will not be permitted to enrol participants until written confirmation of R&D
approval is received by the Principal Investigator.

Itis the responsibility of the Principal Investigator to ensure that the trial will be conducted in compliance
with the protocol at their site, and that all subsequent amendments gain the necessary local approval.
This does not affect the individual clinicians’ responsibility to take immediate action if thought necessary
to protect the health and interest of individual women.

15 Confidentiality and data protection
Personal data recorded on all documents will be regarded as strictly confidential and will be handled
and stored in accordance with the General Data Protection Regulation and Data Protection Act 2018.

Participants will always be identified using only their unique trial identification code on the Case Report
Form and during correspondence between the SOLVE trials office and the participating site. The women
will be informed about the transfer of the non-identifiable data and information to the SOLVE trial office
at the BCTU and asked for their consent.

The consent and randomisation forms will be emailed, to the SOLVE trial office, as these are the sole
documents with identifiable details, again with consent from the woman. This will be used to perform
in-house monitoring of the consent process. All data will be entered onto a secure computer database,
either directly via the internet using secure socket layer encryption technology or indirectly form paper
by BCTU staff.
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The Investigator must maintain documents not for submission to the SOLVE trials office (e.g.,
Participant Identification Logs) in strict confidence. In the case of specific issues and/or queries from
the regulatory authorities, it will be necessary to have access to the complete trial records, provided
that participant confidentiality is protected.

The SOLVE trial office will maintain the confidentiality of all participants’ data and will not disclose
information by which women may be identified to any third party, other than those directly involved in
the treatment of the participant, and organisations for which the woman has given explicit consent for
data transfer (e.g. competent authority, sponsor). Representatives of the SOLVE trial office and sponsor
may be required to have access to participant’s notes for quality assurance purposes but women should
be reassured that their confidentiality will be respected at all times.

16 Insurance and indemnity

This is a clinician-initiated study. The Sponsor (BWCNFT) holds the relevant insurance for Clinical Trials
(negligent harm). Participants may be able to claim compensation, if they can prove that the BWCNFT
has been negligent. However, in terms of negligent liability, as this clinical trial is being carried out in a
hospital setting, NHS Trust and Non-Trust Hospitals have a duty of care to the patients being treated
within their hospital, whether or not a patient is participating in a clinical trial. Compensation is only
available via NHS indemnity in the event of clinical negligence being proven. Women who sustain injury
and wish to make a claim for compensation should do so in writing in the first instance to the Chief
Investigator, who will pass the claim to the Sponsor’s Insurers, via the Sponsor's R&D office. There are
no specific arrangements for compensation made in respect of any SAE occurring though participation
in the trial, whether from the side effects listed, or others yet unforeseen. Hospitals selected to
participate in this trial shall provide clinical negligence insurance cover for harm caused by their
employees and a copy of the relevant insurance policy or summary should be provided to BWCNFT,
upon request.

The funder warrants that there is product liability insurance for DILAPAN-S®. Upon request, the funder
shall provide evidence of such insurance. The funder has not arranged for any other insurance
connected with the clinical trial.

17 Publication policy

Regular newsletters will keep collaborators informed of trial progress, and meetings will be held to report
the progress of the trial and to address any problems encountered in the conduct of the trial.

The Chief Investigator will coordinate dissemination of data from this trial. The funder supports the
exercise of academic freedom and encourages the Chief Investigator to publish the results of the clinical
trial, whether or not the results are favourable to the funder or any funder’s product. Accordingly, the
Sponsor and the Chief Investigator will have the right to publish the results of the clinical trial. All
publications and presentations, including abstracts, relating to the main trial will be authorised by the
SOLVE TMG regarding the contents of the proposed presentation or publication, except as relates to
the improper disclosure of confidential information. The results of the analysis will be submitted for
publication, in the name of the SOLVE Collaborative Group, in a peer reviewed journal. All contributors
to the trial will be listed, with their contribution identified. Abstracts will be submitted to international
medical congresses.

Trial participants will be able to access the final results of the trial via the trial website, which will contain
a reference to the full paper. All publications/presentations using data from this trial to undertake original
analyses will be submitted to the TMG for review before release. These must be submitted in a timely
fashion and in advance of being submitted for publication, to allow time for review and resolution of any
outstanding issues. To safeguard the scientific integrity of the trial, data from this trial will not be
presented in public before the main results are published without the prior consent of the TMG. Authors
must acknowledge that the trial was performed with the support of the Sponsor (Birmingham Women'’s
and Children’s NHS Foundation Trust) and funded (Medicem Technology S.R.O).

Trial name: the SOLVE trial
Protocol version number: V8.0 version date: 15" December 2020 Page: 42 of 47




18 Reference List

Bollapragada SS, MacKenzie F, Norrie JD, et al., (2009). Randomised placebo-controlled trial of
outpatient (at home) cervical ripening with isosorbide mononitrate (IMN) prior to induction of labour-
clinical trial with analyses of efficacy and acceptability. The IMOP study. British Journal of Obstetrics
and Gynaecology, 116:1185-95.

Boulvain M, Stan CM, Irion O. (2001). Elective delivery in diabetic pregnant women. Cochrane
Database of Systematic Reviews.

Chua S, Arulkumaran S, Vanaja K, et al., (1997). Preinduction cervical ripening: prostaglandin E2 gel
vs hygroscopic mechanical dilator. Journal of Obstetrics and Gynaecology Research, 23:171-7.

Cromi A, Ghezzi F, Uccella S, et al., (2012). A randomized trial of preinduction cervical ripening:
dinoprostone vaginal insert versus double-balloon catheter. American journal of obstetrics and
gynecology, 207:125.e1-7.

Dos Santos F, Drymiotou S, Antequera Martin A, Mol BW, Gale C, Devane D, van't Hooft J, Johnson
MJ, Hogg M, Thangaratinam S. Development of a core outcome set for trials on induction of labour: an
international multistakeholder Delphi study. BJOG: An International Journal of Obstetrics &
Gynaecology. 2018 Dec;125(13):1673-80.

Edwards RK, Szychowski JM, Berger JL, et al., (2014). Foley catheter compared with the controlled-
release dinoprostone insert: a randomized controlled trial. Obstetrics and Gynecology, 123:1280-7.

electronic Medicines Compendium. (2015). PROPESS 10mg vaginal delivery system — summary of
product characteristics. https://www.medicines.org.uk/emc/medicine/16898 (accessed 8th July 2016).

Ferraiolo A, Dellacasa |, Bentivoglio G, et al., (2010). Evaluation of patients' satisfaction of cervical
ripening using dinoprostone by either intravaginal gel or pessary: an open-label, randomized,
prospective study. Journal of Reproductive Medicine, 55:423-9.

Gilson GJ, Russell DJ, lzquierdo LA, et al.,, (1996). A prospective randomized evaluation of a
hygroscopic cervical dilator, Dilapan, in the preinduction ripening of patients undergoing induction of
labor. American Journal of Bbstetrics and Gynecology, 175:145-9.

Gulmezoglu AM, Crowther CA, Middleton P. (2006). Induction of labour for improving birth outcomes
for women at or beyond term. Cochrane Database of Systematic Reviews.

Health and Social Care Information Centre - Hospital Episode Statistics Analysis. (2015). NHS Maternity
Statistics — England, 2014-15. http://www.hscic.gov.uk/catalogue/PUB19127 (accessed 8th July 2016)

Hofmeyr GJ. (2016). Oral misoprostol is as safe as Foley catheter for labour induction...or is it? Lancet,
387:1593-4.

Hofmeyr GJ, Alfirevic Z, Kelly AJ, et al., (2009). Methods for cervical ripening and labour induction in
late pregnancy: generic protocol. Cochrane Database of Systematic Reviews.

Huskisson EC. (1974). Measurement of pain. Lancet, 2:1127-31.

Irion O, Boulvain M. (1998). Induction of labour for suspected fetal macrosomia. Cochrane Database of
Systematic Reviews.

Jozwiak M, Bloemenkamp KW, Kelly AJ, et al., (2012). Mechanical methods for induction of labour.
Cochrane Database Systematic Reviews

Trial name: the SOLVE trial
Protocol version number: V8.0 version date: 15" December 2020 Page: 43 of 47




Jozwiak M, Oude Rengerink K, Benthem M, et al., (2011). Foley catheter versus vaginal prostaglandin
E2 gel for induction of labour at term (PROBAAT trial): an open-label, randomised controlled trial.
Lancet, 378:2095-103.

Krammer J, Williams MC, Sawai SK, et al., (1995). Pre-induction cervical ripening: a randomized
comparison of two methods. Obstetrics and Gynecology, 85:614-8.

Mozurkewich E, Chilimigras J, Koepke E, et al., (2009). Indications for induction of labour: a best-
evidence review. British Journal of Obstetrics and Gynaecology, 116: 626—36.

NICE. (2014). Intrapartum care for healthy women and babies. National Institute for Health and Care
Excellence.

NICE. (2008). Inducing Labour NICE Guidelines. National Institute for Health and Care Excellence.
Reichheld FF. (2003). The one number you need to grow.Harvard Business Review, 81:46-54.

RESPITE. (2014). RESPITE Maternal Satisfaction Questionnaire.
http://www.birmingham.ac.uk/Documents/college-mds/trials/bctu/respite/RESPITE-Maternal-
Satisfaction-Form-v-1-2-14-10-14.pdf (accessed on 25th August 2016).

Robinson JN. (In press). Induction of labour: many choices, but still in search of the perfect protocol.
British Journal of Obstetrics and Gynaecology.

Royal College of Obstetricians and Gynacologist. (2015) Birth after Previous Caesarean Birth (Green-
top Guideline No. 45).

Roztocil A, Pilka L, Jelinek J, et al., (1998). A comparison of three preinduction cervical priming
methods: prostaglandin E2 gel, Dilapan S rods and Estradiol gel.
Ceska Gynekologie, 63:3-9.

Ten Eikelder ML, Oude Rengerink K, Jozwiak M, et al.,(2016). Induction of labour at term with oral
misoprostol versus a Foley catheter (PROBAAT-II): a multicentre randomised controlled non-inferiority
trial. Lancet, 387:1619-28.

Wang H, Hong S, Liu Y, et al., (2016). Controlled-release dinoprostone insert versus Foley catheter for
labor induction: a meta-analysis. Journal of Maternal, Fetal and Neonatal Medicine, 29:2382-8.

Trial name: the SOLVE trial
Protocol version number: V8.0 version date: 15" December 2020 Page: 44 of 47




19 Appendices

19.1 Appendix 1: Trial Schema
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19.2 Appendix 2: Participant recruitment flow chart

SOLVE participant recruitment flow chart
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19.3 Appendix 3: Table of Responsibilities

Process Time Person Responsible

Confirm eligibility

Consent

Randomisation
telephone call

Prescription of
treatment

Study treatment
administration

Baseline & Birth
data collection

Maternal
Satisfaction data
collection
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