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1. Introduction

This Statistical Analysis Plan (SAP) provides detailed guidance forthe Trial Statistician undertaking the statistical
analysis and reporting forthe Endometrial Scratch (ES) trial. This section gives a brief background of the trial, the
primary research question underinvestigation, the study design used to address the research questions, and key

documents guiding the development of this SAP.

1.1 Brief background and primary research question

The ES procedure isknown to improve the pregnancy ratesin women undergoing assisted conception —In Vitro
Fertilisation (IVF), with or without IntracytoplasmicSperm Injection (ICSl), with a history of implantation failure.
However, the effect of ES procedure in women having IVF or ICSI treatment for the first time has not been
adequately investigated. This trial, therefore, aims to investigate the clinical and cost-effectiveness of the ES
procedure performed inthe midluteal phase priorto a first time IVF/ICSI cycle using either antagonist orlong
protocols onthe chances of achievingclinical pregnancy and live birth. Full details of the trial background are

providedinapublished protocol [1].

The trial isfunded by the National Institute for Health Research (NIHR) Health Technology Assessment (HTA)
Programme (ref. HTA 14/08/45). The trial sponsoristhe Sheffield Teaching Hospitals NHS (National Health Service)
Foundation Trust. The trial is registered with the ISRCTN registry (ISRCTN23800982).

1.2 Trial design

Thisis a two-arm, multicentre study involving 16 Fertility Units across the UK. The study is a parallel-group,
superiority, pragmatic, confirmatory, open-label, and individually randomised controlled trial (RCT). The trial
compares IVF without ESversus IVF plus ES intervention arms, in women undergoing first IVF treatment. The trial
was designed with aninternal pilot phase with pre-planned STOP/GO criteriafocusing to assess the feasibility
aspects of conducting the trial. For consistency throughout this SAP, the control arm, whichis the IVF without ES,

shall be referredto as ‘treatment as usual’ (TAU) and the IVF plus ES intervention arm as ES.

1.3 Aims and objectives

As highlighted in Section 1.1, the main aim of the trial is to investigate the effect of ES procedure performedinthe
midluteal phase priortoafirsttime IVF cycle (with or without ICSI) on the chances of achievingaclinical pregnancy
and live birth. The specificobjectives are:

a) To conduct atrial to examine the clinical effectiveness, cost-effectiveness, and safety of the ES

procedure,
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b) To assessas part of an internal pilot phase:
i.  theavailability of eligible participants and the feasibility of recruitment of women into the main
trialincluding the need to translate study material into otherlanguages,

ii.  thefeasibility of schedulingthe ES procedure atthe correct time in the treatment pathway.

2. Documents guiding the SAP

This SAP is writtenin conjunction with the International Conference of Harmonisation (ICH) topic E9 on statistical
principles for clinicaltrials [2], guideline on clinical trials SAPs [3] applicable Standard Operating Procedures (SOPs)
from the Sheffield Clinical Trials Research Unit (CTRU), particularly STO01 [4], and the trial protocol [1] and related

amendments.

3. The scope of the SAP

As highlighted in Section 1.3, this trial was designed with aninternal pilot phase only to assess the feasibility of
patientrecruitmentand scheduling of the ES procedure. Furthermore, there is a nested biomedical tissue sub-study
investigating endometrial factors that play a role inembryo implantation. The trial was also designed with health
economics evaluation to address the cost-effectiveness of the ES intervention. However, this SAP focuses on
addressingthe clinical effectiveness related research questions of the trial and internal pilot feasibility objectives
highlighted in Section 1.3. The biomedical tissue sub-study and health economicevaluation aspects, which are out of

the scope of this SAP, will be addressed elsewhere.

4. Outcomes measures and timing of assessments

This section describes the outcome measures, which are used to evaluate trial objectives relatingto the internal pilot
phase, clinical effectiveness, and safety of the ES intervention. The timing of the outcome measuresis stated,
starting with the primary outcome followed by secondary and safety outcomes. The outcomes relating to biomedical

tissue sub-study and health economic evaluation are excluded, as they are out of the scope of this SAP.

4.1 Internal pilot primary outcomes

The following feasibility outcomes were assessed at the end of March 2017 to evaluate the STOP/GO criteriaas
guided by:
a. Theaverage numberof womenrecruited persite permonth,
b. The percentage of women scheduledtoreceive their ES procedure whoreceivedit atthe correct time,
assessed by comparing the date the ES procedure was scheduled and the actual date the procedure took

place.
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The conduct of the main trial will be deemed feasibleif the corresponding criteriaare met:

a.

At least 108 participants have beenrecruited beforethe end of December 2016, which equatesto 3
participants beingrecruited to the study on average persite permonth,
At least 75% of women scheduled to receivetheir ES procedure have receiveditat the correct time

point.

The Trial Steering Committee (TSC) tasked to provide ‘independent’ oversight of the trial on behalf of the sponsor

and the funderreviewed the feasibility progression criteriaand provided feedback to the funder.

4.2 Primaryoutcome

To address the primary research question, the primary endpointis the live birth rate (LBR) measured by the number

of live births after 24 weeks gestation within the 10.5-month post egg collection follow-up period relative to the

numberof womenrandomised. Multiplelive births per mother (such as twins or triplets), misclassification, and

missing data will be dealt with asdescribed in Sections 11.9.1.2 to 11.9.1.4.

4.3 Secondary outcomes

To address othersecondary trial objectives, the following secondary outcome measures are recorded :

1. Acceptability of the ES procedure, as measured by;

a. Painrating(on ascore of 0 to 10) and tolerability (yes or no) within 30 minutes of the procedure,
b. Painrating(on ascore of 0 to 10) directly after 24 hours and 7 days post-procedure.
Implantation rate as measured based on a positive serum Beta-human chorionicgonadotropin (hCG) or
by a positive urine pregnancy test on approximately day 14following the egg collection;
Ectopic pregnancy as measured by the rate of pregnancy outside the normal uterine cavity;
Clinical pregnancy rate measured based on an observation of viable intrauterine pregnancy with a
positive heart pulsation seen on ultrasound at/after 8weeks gestation;
Miscarriage rate measured based on a spontaneous pregnancy loss, including pregnancy of unknown
location (PUL) priorto 24 weeks gestation within the 10.5-month post egg collection follow-up period;
Multiple birth rate defined based on the birth of more than one living foetus after completed 24 weeks
gestation;
Pretermdelivery rate as measured by live birth after 24 weeks before 37 weeks gestation withinthe
10.5-month post egg collection follow-up period;
Stillbirth rate based on the delivery of a stillborn foetus showing no signs of life after 24 weeks gestation
withinthe 10.5-month post egg collection follow-up period;
Details of participant’s IVF cyclesincluding the;
a. Numberofeggsretrieved,

10
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b. Numberof embryos generated 1day afteregg collection,
c. Quality of the embryostransferred measured using NEQAS and Gardners grading system,
d. Numberofembryosreplaced,

e. Day of embryoreplacement.

4.4 Safetyoutcomes

Adverse events (AEs) and Serious Adverse Events (SAEs) experienced by participatingwomen during the course of
the trial are recorded. These outcomes are detailedin Section 11.14. It should be noted that the follow-up period
(time tostudy end) for participatingwomen is variable depending on the pregnancy outcome and other aspects. For
example, the safety outcomes of women who experience a miscarriage or stillbirth are only recorded to this point

due to ethical considerations as detailed in the trial protocol.

Recorded safety outcomes (AEs and SAEs) relating to born babies 6 weeks post-partum willbe reported as described

inSection 11.14.2.

5. Sample size estimation

The primary outcome is the LBR defined as a live birth after completed 24 weeks gestation within the 10.5-month
postegg collection follow-up period. The number of women randomised to each treatmentarm will be the
denominatorused to calculate the LBR. Available data from the Human Fertilisation and Embryology Authority
(HFEA) suggests aLBR of 32.8% and 27.3% inwomen under 35 and aged 35 to 37, respectively. Forthe sample size
calculation, we therefore, assumea30% LBR inthe TAU arm (control) and that a 10% absolute increaseto a 40%
LBR, a relative risk (RR) of 1.33, inthe intervention armsis of clinical and practical importance. The proposed effect
size of 10% absolute difference in LBRis large, butit is believed thatan effect of such magnitude is needed to change
clinical practice (there is a 5% absolute differencein LBR between women aged under 35 and 35-37) andis less than

that observedinthe systematicreviews [5,6], where the RR estimates ranged from 1.83 to 2.29.

To preserve atleast 90% power of detectinga 10% absolute difference in LBRrates between intervention arms, as
statistically significant at the 5% two-sided level, the trial would require atotal of 992 women (496 per arm). In
addition, we anticipate difficulties of follow-up for patients who have been referred from NHS Trusts otherthan the
participating Fertility Unit. Asaresult, the trial would require a total of 1044 women (522 per arm) after adjusting for

an expected follow-up dropout rate of 5%.

11
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6. Eligibility screening

This section detail inclusion and exclusion criteria used for screening women for eligibility into the trial as described

inversion 6 of the protocol.

6.1

A W N

Inclusion criteria

Women expectedto be aged between 18and 37 years (inclusive)at time of egg collection;
Firsttime IVF with or without ICSI treatment using the antagonist orlong protocol only;
Expectedtoreceive treatment using fresh embryos;

Expected good responders to treatment, with:

a. Ovulatory menstrual cycle (Regular menstrual cycles defined by clinical judgement or with ovulatory
levels of midlutealserum progesterone as defined by local laboratory protocols);

b. Normal uterine cavity (assessed by transvaginal sonography at screening and no endometrial
abnormalities such as, suspected intrauterineadhesions, uterine septa, submucosal fibroids or
intramural fibroids exceeding4cm in diameter as assessed by the investigatorthat would require
treatmentto facilitate pregnancy);

c. Expectedgoodovarianreserve [assessed clinically, biochemically (FSH, follicle stimulating hormone<
10 & normal follicular phase oestradiol levels and or normal AMH, anti-mullerian hormone), and or
sonographically (antral follicle counts) and no history of previous radiotherapy or chemotherapy]. All
laboratory/ultrasound standards are based on local normal reference ranges;

d. Single embryotransfer (SET) expected.

Local procedures have been/will be followed to excluderelevant vaginal/uterine infections prior to starting
treatment;

Willing to use an appropriate method of barrier contraception if randomised to ESin the cycle where the ES
procedure is performed;

Understands/willing to comply with the protocol.

6.2 Exclusion

LA A

Previous trauma/surgery to the endometrium (e.g. resection of submucous fibroid, intrauterine adhesions.);
BMI of 35 kg/m? or greater;

Known grade 4 (severe)endometriosis;

Currently participatingin any otherfertility study involving medical/surgical intervention;

Expectedtoreceive protocols otherthan antagonistorlong(e.g. ultra-long protocol);

12
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6. Anendometrial scratch (orsimilar procedure, e.g. endometrial biopsy for the collection of Natural Killer
Cells)isplanned;

7. Previously randomised into this trial.

7. Trial features to minimise bias

This section describes design measures putin place to avoid the potential of biasin evaluating the effectiveness of
the ES intervention focusing on randomisation, its concealment, blinding and masking, and the primary outcome
measure. Additional measures to minimise bias during the statistical analysis such as dealing with missing data and

potential misclassificationissues are addressed in Section 11.9.1.2to 11.9.1.4.

7.1 Design, randomisation, and concealment

The trial utilises objective outcome measures to evaluate research questions relating to pregnancy. These are
unlikely to be affected by the placebo effectinthe control arm. As a result, administeringasham ES procedure in the

control arm was viewed as unnecessary.

Eligible women were randomised to either ES or TAU interventions with an equal chance of receivingthe two
interventions with informed consent using the web-based Sheffield CTRURandomisation (SCRAM) system. Permuted
block randomisation algorithm stratified by recruiting site (Fertility Unit) and treatment protocol (antagonist orlong)
was used. Random permuted blocks of variablesize were used to ensure participants are allocated evenly to each
arm of the trial at each site and within treatment protocol, and not to balance the number of women assigned
between protocols persite. We used blinded variable block sizes documented in arestricted access folder to
minimise the chances of predicting future allocation sequence by those involved in the randomisation process. The
block sizes will be disclosedinthe trial report aftertrial completion during reporting. The randomisation process and

procedures were guided by the STO07 Sheffield CTRUSOP [7].

A member of the local researchteam logged on to the SCRAM web-based system and entered the participant’s
details. The participant was then allocated a participantidentification number. Details entered into the system as
specifiedinthe STO07 Sheffield CTRUSOP [7] Randomisation Request Form included confirmation of signed
informed consentand eligibility, recruiting site, and planned IVF protocol. Randomisation was only undertaken once
the patient’s IVF treatment protocol has been decided. Participants were then randomly allocated to eitherthe ES or
TAU arm of the trial usingthe SCRAM web-based system. A research team memberwho undertookrandomisation
documentedthe treatmentallocation even though thisinformation is automatically generated and retained by the

SCRAM web-based system.

13
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7.2 Blinding and trial integrity issues

Thisis an open-label trial. The nature of the ESintervention makesitimpossible to blind the participants, clinical
investigators, trial staff, and outcome assessors. However, the trial employs objective hard-endpoints relating to
pregnancy outcomes, such as LBR, to address the primary research question. Thus obviating the potential of

assessment bias of the primary and important secondary outcome measures.

Trial Statisticians and a Health Economist were blinded to treatmentallocation during the course of the trial until the
point of data freeze before any analysis. A Trial Statistician or delegated team member provided the Data Monitoring
and Ethics Committee (DMEC) related summariesinablinded manneras a defaultapproach. However, in the case of
the need to unblind statistical summaries/reports to the DMEC on theirrequest, as guided by the DMEC Charter, a
Statistician within the Sheffield CTRU but external to direct conduct of the trial or data managementteam was
tasked to produce the relevantreports where appropriate. Furthermore, the trial SAP and related amendments were
written and signed off priorto data freeze before any form of statistical analysis. The nature of information known to
the Trial Statistician priortoamendingthe SAP (e.g. with or without knowledge of treatment allocation) is disclosed

inSection 15.

8. Trial monitoring and interim analyses

The conduct of thistrial was guided and monitored by three oversight committees as governed by internal Sheffield
CTRU SOPs, GV001 [8], GV002 [9], and GV003 [10], trial protocol, and the DMEC Charter. The committeesare the
Trial Management Group (TMG), the TSC, and the DMEC.

The trial is a fixed sample size design with only one formal statistical analysis at the planned scheduled end whenall
participants are recruited and completed outcome assessments. Thus, there are no planned interim analyses to
allow early stopping using formal statistical rules. However, the trial was independently monitored by the DMEC
withinthe premise of the DMEC Charter, which was agreed and signed by all the members. Arecommendation to
stop the trial could be made by the DMEC based on safety reasons as stipulated inthe DMEC Charter. In addition,
there was an option forthe DMEC to performan ad hoc one-off futility analysis based on stochastic curtailment at
theirdiscretion when the need arises for otherreasons (although unlikely to take place) . Interim DMEC reports were
produced with relevant summary statistics as requested by the DMEC. Periodicinterim reports were provided to the

DMEC ina blinded and unblinded manner at the request of the DMEC, as highlightedin Section 7.2.

14
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9. Data sources and data management

All the data to address the research questions are recorded on electronic Case Report Forms (eCRFs) hosted by the
Sheffield CTRU. The Data Management Group (DMG) developed the CRFsin close consultation with the Trial
Statisticians, Health Economists, and TMG members, as guided by a relevant DM003 internal SOP [11] to ensure that
all relevant data are appropriately collected to address trial objectives. Data will be stored on the Sheffield CTRU
database system, which offers restricted access to certain trial staff depending on their duties and responsibilities.
The Sheffield CTRU data management unit validated and queried electronic dataforinconsistencies during the
course of the trial as governed by the processes and procedures stipulated in the Data Management Plan. The Trial
Statistician will conduct any additional validation checks when appropriate before the datalock and sign off guided

by the relevant SOPs such as DM005 [12].

10. Definition of analysis populations and subgroups

This section defines the primary analysis populations, safety population, and other secondary analysis populations,
which will be used forsensitivityanalyses. Protocol violations judged to be importantin defining the Per-Protocol
(PP) analysis population for sensitivity analysis are stated as guided by clinical advice from the TMG. Pre-specified

subgroups for further exploratory effectiveness analysis of the ES intervention as stated in the protocol are outlined.

10.1 Analysis populations

The primary analysis is based on an Intention-to-treat (ITT) population as defined in Table 1. Additional sensitivity
analyses asdescribedin Section 11.9.2 will be undertaken based on PP and Complete Case (CC) populations defined
inTable 1 where appropriate. Clinical input has been sought through the TMG and using relevant statistical literature
[13] to help define the PP population.

Table 1: Definitions of analysis populations

Analysis Patientinclusion criteria
population
ITT 1.All participants allocated to either ES or TAU interventions sequence and,

2.Consentedto take part inthe study (excludes women who withdrew consent and
explicitly stated that their datashould not be used) and,
3.Treatmentassignment during analysesis as allocated at randomisation

regardless of what happens after randomisation.

pPp2 A subset of the ITT who complied with the ‘protocol’ requirements. This excludes

participants who:

15
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1.Failedto meetanyinclusion criterion (during or afterscreening) as stipulatedin
the protocol but were included (consented and randomised) for some reason(s)
or;

2.Switched randomised treatmentin eitherdirection forsome reason(s) (e.g.
allocated to TAU but received ES from within or outside the trial orallocated to
ES but failed toreceive itbefore IVF) or;

3.Had spontaneous pregnancy or;

4.Embryo not generated forany otherreason(s), such as because of failed
fertilisation or;

5.Cycle cancelled due forany otherreason(s), such as because of insufficient
follicle development or;

6.Failed to use contraception priorto ES and their procedure could not be
rescheduled or;

7.Failed toreceive treatment using fresh embryos (i.e., frozen embryo transfers are
excluded)or;

8.Were randomised but failed to receive IVF for some reason(s) or;

9.Were known to have received any protocols otherthan the antagonist orlong
(e.g. ultra-long protocol).

Treatmentassignmentduring the analysis will be done as per the randomisation
sequence. Of note, based on TMG advice, women who were randomised to ES but

received ES procedure outsidethe trial (if any) will be included in this analysis.

CcC A subset of the ITT population butincludes onlywomen with outcome
measurements ataspecificfollow-up time and treatment assignment during analysis

as per the randomisation sequence.

Safety Consented to take part inthe study and treatmentassignment as perintervention
received and notrandomised:
1.Womenrandomisedto the ES arm but did not receive the ES procedure forsome
reason(s) willbe assignedtothe TAUarm,
2.Womenrandomised to the TAU arm but received ES priorto IVFforsome
reason(s) willbe assigned to ESarm,

3.Womenwhofail to receive any of the interventions will be excluded.

@stated exclusions, which arepartof ‘protocol violations’ arecaptured on eCRFs. Thus, no adjudication by the members of the
researchteam is required to define these exclusions;ITT:Intention-to-treat; CC: Complete case. For safety, sensitivity analysis
will bebased on treatment assignmentas randomised.
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10.2 Prespecified subgroups

As stipulatedinthe protocol, subgroup analyses willbe performed for the primary outcome (Section 4.2) and
secondary outcomes (items 2to 8 in Section 4.3). The objective is to explore subgroups of women who are more
likely to benefitfromthe ESintervention. The following six subgroups of interests for exploratory analyses have been
pre-specified based onclinical input:
1) Day of embryotransfer(2,3,4, 5, or6),
2) Fertilisation method (IVF, ICSl or split ICSI). There is a possibility forsome women to receive asplit ICSI,
3) Type of protocol (long treatment orantagonist). The effect of down-regulation mechanisms (day 2 or 21)
underthe longtreatment protocol isdeemed irrelevant based on clinical advice so these willbe
combined,
4) Embryotransfer(single ordouble),
5) Nature of embryo used (frozen orfresh),
6) History of miscarriages (0-2or >3),
7) Cycle programming (yes/no),
8) Delayof IVFafterES procedure (ESarm only).
Details of statistical methods to undertake subgroup analyses and reporting are described in Section 11.11. It should
be noted that the delay of IVF treatment after ES procedure, which only occursin the ES arm, will be describedin

Section 11.7 and furtherexploredin Section 11.12.

11. Outline of statistical analyses

This section outlines the statistical analyses framework to be adopted, beginning with how trial data and results will
be reported. The description of the statistical methods used to analyse outcomes to address trial research questions
isprovidedinorderof importance, starting with the primary outcome then followed by secondary and safety

outcomes. Dummy tables and figures of results are provided only to guide the Trial Statistician(s) during analysis and

reporting.

11.1 Reporting framework of trial data

Since this study is a two-arm, parallel-group, multicentre RCT, the analysis of trial dataand reporting will be guided
by the revised CONSORT statement for parallel-group individually randomised trials [14,15]. A detailed CONSORT
flow diagram from screening to the end of the trial will be constructed using the information summarised in Section

11.2 at the discretion of the Trial Statistician (e.g. in line with the preference of the targetjournal).
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Baseline summary statistics will be reported by treatment arm (ES or TAU) and overall. Comparability between
treatmentarms (at randomisation orbefore interventions) willbe descriptively reported without any statistical
significance testing [16—18]. Any observed differences in baseline characteristics and demographics believed to be
importantin confounding effectiveness evaluation of the ES intervention will be descriptively reported and adjusted

for during sensitivityanalyses describedin Section 11.9.1.1.

The numberand proportion of women meetinginclusion in different analysis populations described in Section 10.1
will be reported, by treatmentarm and overall. In addition, reasons for exclusions will be summarised. Forinstance,
the following PP population exclusions will be considered:

a) Failedtomeetanyinclusion criterion asstipulatedinthe protocol butwere included forsome reason(s);

b) Switchedrandomisedtreatmentineitherdirectionforsomereason(s);

¢) Had a spontaneous pregnancy;

d) Embryonot generated forany otherreason(s), such as because of failed fertilisation;

e) Cyclecancelled due foranyotherreason(s), such as because of insufficient follicle development;

f) Failedtouse contraception priorto ES and their procedure could not be rescheduled;

g) Failedtoreceive treatmentusingfresh embryos;

h) Failedtoreceive IVFforsome reason(s).

i) Were knownto have received any protocols otherthan the antagonist orlong(e.g., ultra-long)

11.2 The CONSORT flowchart: data completeness and disposition

Summarising datacompletenessis anintegral part of good practice during trial reporting. Guided by the CONSORT
statement for parallel-group individually randomised trials, the summary statistics in Table 2 will be calculated to
construct a flowchart from screening, during follow-up, and to the analysis stage. The summaries will be made
available to the trial monitoring committees during the conduct of the trial, presented by the centre and overall, and
by treatmentarm where appropriate. However, only the DMECwill have accessto all summaries by treatment arm
on request whilethe trial is ongoing within the remit of the agreed DMEC Charter.

It should be noted thatall summaries, which may reveal the treatment effect such as pregnancy-related outcomes,

will not be disclosed by treatment arm to the TMG and TSC members during the conduct of the trial.

Table 2: Information to constructa CONSORT flowchart

Event Overall summary statistics to be reported
Screening Number initially contacted and mode of contact:
o Patientinvitation letter,
o Emailinvitation,
o Patientinformation session,
o Face-to-face at appointment,
o Self-referral,
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o Other.

Number and proportion willing to participate (relativeto those initially contacted)
Number unwillingto take partwith reasons:

o Not interested,

o Ineligible (group reasons if possible depending on observed data),
o lllness,

o Lack of time,

o Unable to conduct visitor rearrange,

o Involvement in competing study,

o Unhappy to be randomised,

o Prefers not to say,

o Other.
Eligibility Number and proportion eligibleto take part(relativeto those screened)
Ineligibility Number excluded due to failureto meet inclusion criteriawith reasons:

o Previous trauma/surgery to the endometrium,

o BMI > 35 kg/m?,

o Known grade 4 endometriosis,

o SET not expected,

o Currently participatingin any other fertility study involving medical/surgical
intervention,

o Other reasons.

Consent Number and proportion consented (relativeto those screened)
Number not consented, but were deemed eligiblewithreasons
o Not interested,
o lllness,
o Lack of time,
o Involvement in competing study (E-Freeze/HABSelect/Other),
o Not happy to be randomised,
o Prefer not to say,
o Other.

Randomisation Overall number of women consented and randomised

Numbers reported by treatment arm (where appropriate)
Randomised to eachintervention includingthe number who received and did not
receive each intervention

ES procedure Randomised to ES and received ES intervention
Randomised to TAU, but received ES procedure for some reasons
Randomisedto ES, but did not receive it as per protocol with reasons:
o Received ES elsewhere,
o Failed to use contraception,
o Achieved a spontaneous pregnancy,
o Declined procedure,
o Feeling unwell,
o Other reasons.

Egg collection Women whose eggs were collected
Women whose eggs were uncollected with reasons (* end of study):
o Empty follicles,
o Earlyovulation,
o Other.

Fertilisation Successful egg(s) fertilisation
Unsuccessful egg(s) fertilisation (* end of study)
Any embryos generated 1 day after fertilisation
If no embryo(s) generated (* end of study)

Embryo transfer Successful embryo transfer
Unsuccessful embryo transfer with reasons (* end of study):
o Abnormal uterine cavity,

19



ENDOMETRIAL SCRATCH Statistical Analysis Plan (SAP) Final Version 2.1

o Hyperstimulation,
o Unsuitableembryos to transfer,

o Other.
8 weeks post egg collection: Had a pregnancy test
Pregnancy test Achieved biochemical pregnancy
Not pregnant (* end of study)
Early pregnancyscan Achieved biochemical pregnancy and positivefoetal heartbeat

Negative foetal heartbeat (* end of study)
o Miscarriage,
o Ectopic pregnancy,
o Pregnancy of unknown location.
3 months post egg collection Followed-up with ongoing pregnancy
End of ongoing pregnancy with reasons (* end of study):
o Miscarriage,
o Stillbirth,
o Pregnancy termination,
o LTFU (* end of study),
o Died (* end of study)
o Withdrew consent (* end of study)
6 months post egg collection Followed-up
End of ongoing pregnancy with reasons (* end of study):
o Stillbirth,
o Pregnancy termination.
LTFU (* end of study)
Died (* end of study)
Withdrew consent (* end of study)
10.5 months post egg collection Followed-up (*end of study)
Live birth
Pre-term birth
End of ongoing pregnancy with reasons (* end of study):
o Stillbirth,
o Pregnancy termination.
LTFU (* end of study)
Died (* end of study)
Withdrew consent (* end of study)
Summaries which canreveal or enable the research team to guess the effect of the intervention effect such as spontaneous
pregnancies, clinical pregnancy, miscarriages, stillbirths, ectopic pregnancy, and pregnancy of unknown location will notbe
presented to the TMG and TSC by treatment arm or overall duringthe course of the trial.Only pooled summaries will be
presented where appropriate. The end of study can happen at any stage and will bereported with reasons:died; withdrew
consent (not interested, illness, lack of time, unhappy with allocated treatment, prefer not to say, other), loss to follow-up
(LTFU) andinvestigator decision; BMI: body mass index; SET: single embryo transfer; TAU: treatment as usual;ES: Endometrial
Scratch.

The number of randomised women meeting the ITT criteria defined in Section 10.1will be reported and presented in

the CONSORT flowchart.

11.3 Data manipulation and definitions

The primary and secondary outcomes have been defined in Sections 4.2 and 4.3. Most of these outcomesare

directly recorded on eCRFs so no additional data manipulations are required.
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Age (years) will be calculated to one decimal place based on the date of oocyte removal and date of birth as given
by:

(Date of oocyte removal — DoB)
365.25

Gravidity relatestothe number of timesawoman has been pregnant. Parity is defined asthe numberoftimes a

woman gave birthto a fetus with agestational age of at least 24 weeks, regardless of whether the child was born
alive orwas stillborn. The “Medical History” e CRF contains the gestational age of the born fetus and the classification
of the pregnancy outcome(s).

Pretermdeliveryis measured by live births after 24 weeks but before 37 weeks gestation. On the “pregnancy
Outcome”, gestation age and live birth outcomes are collected. A preterm delivery binary indicator will be created if
pregnancy outcome isa live birth of gestationage = 24 and < 37 weeks.

The delay (weeks) in IVF treatment after ES procedure will be computed as follows:

(FSH start date — ES procedure date)
7

The dates of the ES procedure and FSH are captured on eCRFs (ES procedure and Treatment cycle).

Delay (weeks) =

The duration of follow-up for participating mothers scaled to ayear of follow-up (the exposure) will be calculated as
follows forthe analysis of safety outcomes:

(discontinuation date — intervention date)
365

The above formulais applicable when reporting events that were experienced between uptake of the intervention

Woman's exposure =

(earlierdate of ESor IVFif applicable)and study end. When reporting events that were recorded between the ES
procedure and IVF, the calculation of woman’s exposure (when necessary) will be based on the dates of the ES

procedure and IVF.

Intervention date isthe date whenthe ES procedure or IVF was received. FSHand ES date will be used as dates of
interventioninthe IVFand ES arm respectively. If awomanreceived both ESand IVF (most likely for the ES arm), the
ES date will be used. Women who failed to receive any of the interventions (ES or TAU) will be excluded from safety
analysis. If an unexpected AE or SAE date is greaterthan the study completion date then the AE date will be used as
the last follow up (discontinuation date). Otherwise, the discontinuation date captured on the ‘end of study

involvement’ form will be used asthe last follow up date.

For PV bleeds, the AEand ES procedure dates will be used to ascertain whetherthe AE occurred within 2 days (~48

hrs) of the ES procedure.
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11.4 Demographics and baseline characteristics of participating women

Summaries of the baseline variables relating to socio-demographics and characteristics of participatingwomen
captured on CRF will be reported by treatmentarm and overall, depending on the distribution of variableunder
consideration, as shown in Table 3. Continuous variables will be summarised using minimum (min), maximum (max),
mean and standard deviation (SD) or median, Interquartile Range (IQR), min and max depending on the skewness of
the data. Categorical variables will be summarised using numbers and percentages in each category by treatment
arm and overall. Asforcountvariables, adecision onreporting approach will be made based on the underlying
distribution of the pooled data. Forinstance, if the maximum number of countsis small, then a categorical variable
will be derived and reported appropriately. Otherwise, the median (IQR) of the distribution of the count variable will

be reported.

Table 3. Socio-demographicand characteristics of women at baseline by treatmentarm

Variable Scoring TAU ES All
(n=xx) (n=xx) (N=xx)
Site (fertility centre) Sheffield XX(Xx%) XX(xx%) XX(xx%)
Bradford XX(Xx%) XX(xx%) XX(xx%)
Leicester XX(Xx%) XX(Xx%) XX(Xx%)
Southampton XX(Xx%) XX(xx%) XX(xx%)
Manchester XX(Xx%) XX(xx%) XX(xx%)
Coventry and Warwick XX(Xx%) XX(xx%) XX(xx%)
Birmingham XX(Xx%) XX(xx%) XX(xx%)
Leeds XX(Xx%) XX(Xx%) XX(xx%)
Liverpool XX(Xx%) XX(Xx%) XX(xx%)
Homerton XX(Xx%) XX(Xx%) XX(xx%)
Newcastle XX(Xx%) XX(Xx%) XX(xx%)
Guys and Nottingham XX(Xx%) XX(xx%) XX(Xxx%)
Oxford XX(Xx%) XX(Xx%) XX(Xxx%)
Wrightington XX(Xx%) XX(Xx%) XX(Xxx%)
Glasgow XX(xx%) XX(xx%) XX(xx%)
Gateshead XX(xx%) XX(xx%) XX(xx%)
South Tees XX(Xx%) XX(xx%) XX(xx%)
Age (years) Mean (SD) XX(xx) XX (xx) XX(Xx)
Median (IQR) XX(xx to xx) XX(xx to xx) XX(XX to xx)
Minto Max XX to xx XX to xx xX to xx
Ethnicity? White® XX(Xx%) XX(Xx%) XX(xx%)
Mixed/multipleethnic groups ¢ XX(Xx%) XX(Xx%) XX(xx%)
Asian/Asian British ¢ XX(Xx%) XX(Xx%) XX(xx%)
Black/African/Caribbean/Black British © XX(Xx%) XX(xx%) XX(xx%)
Other ethnicgroup f XX(Xx%) XX(xx%) XX(xx%)
Prefer not to say XX(Xx%) XX(Xx%) XX(Xxx%)
Current smoker Yes XX(Xx%) XX(Xx%) XX(Xx%)
Number of cigarettes per week >1 XX(Xx%) XX(Xx%) XX(Xx%)
Mean (SD) XX(Xx) XX(Xx) XX(XX)
Median (IQR) XX(xx to xx) XX(Xx) XX(XX)
Min to Max XX to xx XX to xx xX to xx
Current recreational druguser Yes XX(Xx%) XX(xx%) XX(xx%)
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Alcohol intake (units per week) >1 XX(Xx%) XX(xx%) XX(xx%)
Mean (SD) XX(xx) XX(Xx) XX(XX)
Median (IQR) XX(xx to xx) XX(Xx) XX(XX)
Min to Max XX to xx XX to xx xX to xx
BMI (kg/m?) Mean (SD) XX(xx) XX(xx) XX(XX)
Median (IQR) XX(xx to xx) XX(xx to xx) XX(Xx to xx)
Minto Max XX to xx XX to xx XX to xx
Planned method of fertilisation | IVF XX(Xx%) XX(XX%) XX(xx%)
ICSI XX(Xx%) XX(XX%) XX(xx%)
Planned treatment protocol ¥ Long XX(Xx%) XX(xx%) XX(xx%)
Antagonist XX(Xx%) XX(xx%) XX(xx%)
Cycle programming Yes XX(Xxx%) XX(Xx%) XX(xx%)
Oral contraception (if yes only) XX(Xxx%) XX(Xx%) XX(xx%)
Progestrogens (if yes only) XX(XXx%) XX(Xx%) XX(Xxx%)
Duration of infertility (years) § Mean(SD) XX(xx) XX(xx) XX(Xx)
Median (IQR) XX(xx to xx) XX(xx to xx) XX(xx to xx)
Min to Max XX to xx XX to xx XX to xx
History of fertility treatment Yes XX(Xx%) XX(Xx%) XX(xx%)
Fertility treatment received IVF XX(xx%) XX(xx%) XX(xx%)
V] XX(Xx%) XX(Xx%) XX(xx%)
Clomid XX(Xx%) XX(Xx%) XX(xx%)
Other XX(Xx%) XX(Xx%) XX(xx%)
Number of previous pregnancies® 0 XX(Xx%) XX(Xx%) XX(xx%)
1 XX(Xx%) XX(Xx%) XX(xx%)
2 XX(Xx%) XX(xx%) XX(xx%)
3 XX(Xxx%) XX(xx%) XX(xx%)
4 XX(Xxx%) XX(xx%) XX(xx%)
>5 XX(Xx%) XX(Xx%) XX(Xx%)
Number of previous miscarriages® 0 XX(Xx%) XX(Xx%) XX(Xx%)
1 XX(Xx%) XX(xx%) XX(xx%)
2 XX(xx%) XX(xx%) XX(xx%)
>3 XX(Xx%) XX(xx%) XX(xx%)
Parity' 0 XX(Xx%) XX(xx%) XX(xx%)
1 XX(Xx%) XX(Xx%) XX(xx%)
2 XX(Xx%) XX(Xx%) XX(xx%)
3 XX(Xx%) XX(Xx%) XX(xx%)
4 XX(Xx%) XX(Xx%) XX(xx%)
>5 XX(XX%) XX(XX%) XX(xx%)

2The main ethnic groups could be collapsed depending on the observed distribution. ® White: English/Welsh/Scottish/Northern
Irish/British, Irish, Gypsy or Irish Traveller, and Any other White background; ¢ Mixed/multiple ethnic groups: White and Black
Caribbean, White and Black African, Whiteand Asian,and Any other mixed/multipleethnic groups background; ¢ Asian/Asian
British:Indian, Pakistani, Bangladeshi, Chinese,and Any other Asian background;® Black/African/Caribbean/Black British:

African, Caribbean,and Any other Black/African/Caribbean/Black British background; fOther ethnic group: Arab, and Any other
ethnic group; Prefer not to say.8Related to gravidity and only among women who experienced at leastone previous pregnancy;
h Only among women who experienced atleastone miscarriage. ' Parity defined by the number of times a woman gave birthto a
fetus with a gestational ageof at least24 weeks, regardless of whether the child was born alive or was stillborn. § Different
centres may have used different definitions in linewith their routine practice. &iCategories can be modified based on the
distribution of the observed pooled baselinedata. Women who had more than 3 previous miscarriages areexcluded. i Describe
the number of women who changed the method of fertilisation from IVF to ICSI or viceversa. X Describe the humber of women
who changed the treatment protocol from antagonistto long or vice versa. |Ul; Intrauterineinsemination, IVF; In Vitro
Fertilisation, ICSI; IntracytoplasmicSpermInjection. Note that current smoker only relates to smoking cigarettes and not vaping.

23



ENDOMETRIAL SCRATCH Statistical Analysis Plan (SAP) Final Version 2.1

11.5 Treatment cycle characteristics

In relation to a secondary objective (item 9) of Section 4.3, a detailed characterisation of women’s treatment cycle
will be reported attreatment, egg collection, fertilisation, and embryo transfer. Table 4 summarises details priorto

eggcollection.

Table 4. Characteristics of women’s treatment priorto egg collection

Variable Scoring TAU ES All
(n=xx) (n=xx) (N=xx)
Treatment Protocol Antagonist XX (xx%) XX (xx%) XX(XXx%)
Long (day2) XX(xx%)  xx(xx%)  xx(xx%)
Long (day21)  xx(xx%) XX (Xx%) XX (Xx%)
FSH drug used Gonal F XX (xx%) XX (Xxx%) XX(XXx%)
Merional XX(xx%) XX (Xxx%) XX(XX%)
Menopur XX(Xx%)  xx(xx%)  xx(xx%)
Bemfola XX(xx%)  xx(xx%)  xx(xx%)
Other XX (xx%) XX (xx%) XX(XX%)
Trigger hCG XX(xx%)  xx(xx%)  xx(xx%)
Agonist XX (Xxx%) XX (Xx%) XX (Xx%)
Number of days of FSH 1 XX (xx%) XX(Xx%) XX(XXx%)
2 XX(xx%)  xx(xx%)  xx(xx%)
Change intreatmentprotocol Yes XX(Xxx%) XX (Xx%) XX (Xx%)
Use of any other medications  Yes XX (Xx%) XX (xx%) XX(XX%)

hCG: human chorionic gonadotropin; FSH: follicle stimulating hormone. Note that FSH drugs could be used in combination so
recorded drug combinations will be presented as separatecategories.

Table 5 summarises details relating to treatment cycle at egg collection including the number of eggs collected and

reasons forfailure to collect eggs among some women.

Table 5. Characteristics of women’s treatment cycle at egg collection

Variable Scoring TAU ES All
(n=xx) (n=xx) (N=xx)
Eggs collected forfertilisation Yes XX (Xx%) XX (Xx%) XX (Xx%)
Number of eggs collected (N=xx) @ 1 XX(Xxx%) XX (XX %) XX (Xxx%)
2 XX(xx%) XX(xx%) XX(xx%)

Reasonsforfailuretocollecteggs (N=xx)®  Emptyfollicles XX (XX %) XX (xx%) XX(XX%)
Early ovulation XX(xx%) XX(xx%) XX(Xx%)
Other XX(xx%) XX(xx%) XX(xx%)

aDenominator is the number of women whose eggs were successfully collected; ® Denominator is the number of women whose
eggs were not collected for some reason(s). The number of eggs collected could be presented as count data using mean (SD),
median (IQR), minimum and maximum depending on the observed distribution.
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Table 6 summarisesthe women'’s treatment cycle at fertilisation stratified by the allocated intervention arm.

Table 6. Characteristics of women’s treatment cycle at fertilisation

Variable Scoring TAU ES All
(n=xx) (n=xx) (N=xx)
Successful eggs fertilisation Yes XX (Xx%) XX(xx%)  xx(xx%)
Number of eggs fertilised 2 (n=xx) 1 XX(xx%) XX(XXx%)  Xx(xx%)
2 XX (Xx%) XX (Xx%) XX (Xx%)
Method of fertilisation IVF XX(XXx%) XX (XX %) XX(Xx%)
ICSI XX(xx%) XX(XXx%)  Xx(xx%)
SplitICSI XX (Xx%) XX(Xx%) XX (Xx%)
Change of fertilisation method Yes XX(Xx%) XX (XX %) XX(xx%)
Reasonsforchange of fertilisation ~ Sperm quality XX (XXx%) XX (XX %) XX (xx%)
method® (n=xx) Other XX (xx%) XX(XX%)  Xx(xx%)
Embryos generated after Yes XX (Xx%) XX(xx%)  xx(xx%)
fertilisation
Number of embryos generated © 1 XX (Xx%) XX(xx%)  xx(xx%)
(n=xx) 2 XX(Xxx%) XX(Xx%)  xx(xx%)

aDenominator is the number of women whose eggs were fertilised;? Denominator is the number of women whose planned
fertilisation method was changed for some reasons;¢Denominatoris the number of women whose embryos were generated
after fertilisation.

Table 7 summarises the details of women’s treatment cycle at embryo transfer stratified by the allocated treatment
arm. Thisincludesthe success of embryo transfer, the number of embryos transferred, reasons for failureto transfer
embryos, difficulties in embryo transfer, the day of embryo transfer, and quality of embryos as measured using the

NEQAS and Gardners grading systems depending on routine clinical practices of recruiting sites.

Table 7. Characteristics of women’s treatment cycle atembryo transfer

Variable Scoring TAU ES All
(n=xx) (n=xx) (N=xx)
Embryo transferred Yes XX(xx%) XX(xx%) XX(Xx%)
Reasons for failureto transfer embryo Abnormal uterine cavity XX(xx%) XX(xx%) XX(Xx%)
(N=xx) @ Hyperstimulation XX(xx%) XX(xx%) XX(Xx%)
No suitableembryos XX(xx%) XX(xx%) XX(Xx%)
Other XX(xx%) XX(xx%) XX(Xx%)
Easy of embryo transfer b Difficult XX(xx%) XX(xx%) XX(Xx%)
Number of embryos transferred ¢ Single XX(xx%) XX(xx%) XX(Xx%)
Double XX(xx%) XX(Xx%) XX(Xx%)
Day of embryo transferd 2 XX(xx%) XX(xx%) XX(Xx%)
3 XX(xx%) XX (XX %) XX(Xx%)
4 XX(Xx%) XX(Xx%) XX(xx%)
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5 XX(Xx%) XX (XX %) XX(xx%)
6 XX(xx%) XX(xx%) XX(Xx%)
Quality of embryos (blastocysts) Excellent XX(xx%) XX(xx%) XX(Xx%)
transferred
Good XX(xx%) XX(xx%) XX(Xx%)
Fair/freezable XX(xx%) XX(xx%) XX(Xx%)
Fair XX(xx%) XX(xx%) XX(Xx%)
Poor XX(xx%) XX(xx%) XX(Xx%)
Type of catheter used f COOK XX(xx%) xx(xx%) XX (Xx%)
Wallaceplus obturator XX(xx%) XX(Xx%) XX(Xx%)
WallaceSure-Pro XX(xx%) XX (XX %) XX(Xx%)
Other XX(Xx%) XX (XX %) XX(Xx%)
Blood on the tip of catheter 8 Yes XX(Xx%) XX (XX %) XX(Xx%)
Fluidin the endometrium b Yes XX(Xx%) XX(Xx%) XX(Xx%)
Use of Volsellum' Yes XX(Xx%) XX(Xx%) XX(Xx%)

aDenominator is the number of women whose embryos were not transferred; b.cdefeh.i- Denominator is the number of women
whose embryos were transferred.  Only the difficultcategoryis considered. ¢see appendix for bespoke embryo gradingsystems
developed by an embryologistwho was blinded to the trial results (Section 15).

11.6 Acceptability of ES procedure

One of the objectives of this studyisto explore the acceptability of the ES procedure. Outcomes relating to the
tolerability of the ES procedure (within 30 mins of the procedure) and perceived pain rating (within 30 mins of the
procedure and 24 hrs and 7 days post-procedure)are recorded to address this objective. Tolerability is measured as
a binary outcome (yes or no). Painis measured on a rating scale of 0 (no pain) to 10 (worst painimaginable). The
proportion of womenwho tolerated the ES procedure with an exact 95% Cl around this binomial proportion
computed using the Wilson score method willbe reported together asillustratedin Table 8[19]. Two cases will be
presented assuming: a) complete cases —only those with tolerability outcome data (CC), and b) those without

tolerability outcome data did nottolerate the ES procedure (ITT worst-case).

Table 8. Acceptability of the ES procedure

Acceptabilityoutcome Analysisset Proportion of women (95% Cl)
(N=xx)
Tolerability CcC XX (XX %) [xx% to xx%]
ITT worst-case XX (XX %) [xx% to xx%]

CC: Complete case; ITT: Intention-to-treat; Cl; Confidence Interval.

The distribution of pain rating scores at three timepoints following the ES procedure will be graphically displayed
using a boxplotsimilarto the one shown in Figure 1. The distribution of the pain scores only at 24 hrs and 7 days will
be stratified by eCRF version used (including unknown category when the version used was unclear). Thisis because
there were some changesinthe wording of the eCRF for clarification. A decisionwill be made tocombine the pain

scores dependingonthe observed distributions by eCRF version. Forinstance, if there are similarities in the
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distribution of pain scores at different times between eCRF versions then pain score data will be combined and
presented accordingly. Depending onthe observed distribution of pain rating scores, datawill be presented as
means (SDs) or medians (IQRs). Here, only women who wererandomised to the ES arm and received the procedure

will be included for descriptive analysis.
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Figure 1. Dummy boxplot of pain rating scores at different timepoints following the ES procedure

Note that the higher the scorethe worse the pain (0=no painand 10=the worst painimaginable).

Noteworthy, the TMG noted that some women return ambiguous pain scores viatext messages ( e.g. with the
comment “period pain, worse than usual”). Such responses are difficult to interpret whether the pain was purely due
to period pain or exacerbated by the ES procedure. Tofacilitate informed interpretation about the acceptability of
the ES procedure, the numberand proportion of women with ambiguous pain scores at different timepoints will be
reported and noted in the discussion of results. In addition, depending on the proportions of these women, at the
discretion of the Trial Statistician, an additional descriptive analysis may be undertaken as described above but
excluding women with ambiguous pain scores. Ambiguous scores may also be substituted by possible alternative

responsesrecorded inthe database as part of sensitivity analysis.

Some painrating scores may be mistimedin the sensethat the provided responses will not be closertothe expected
timepoints. Forexample, although unlikely, some women may provide 7 days post-procedure data after2 to 4 weeks
of receiving anotification. The extent of recall bias on mistimed responses is unknown. Depending on the level of
mistimed measurements, a sensitivity analysis will be performed by excluding mistimed responses —measurements
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outside acertain ‘acceptable’ window. Members of the TMG blinded to other outcome data will aid decision-making
aboutthe ‘acceptable’ time window(s) of responses. A Trial Statistician will only provide data on the distributions of

time responses and not the pain scores to the tasked TMG members to aid their decision-making process.

11.7 Distribution of the time to IVF following ES procedure

Womeninthe ES arm will ideally receivetheir IVF treatment approximately 1 week before the start of the IVF cycle
whensheisdue to start stimulation. However, this may not be the case in some women due to other reasons.
Although the effect of this delay in IVF treatment (start of the menstrual cycle)is unknown, itis expected that the
effect of the ES procedure may diminish with increasing delay. Itis therefore importantto summarise and report the
delayinIVFtreatmentfollowing ES procedure. This delay (days or weeks) will be calculated as described in Section
11.3, presented graphically using eitheraboxplot or histogram and its distribution summarised accordingly. For
instance, using min, median (IQR)and max if the distributionis skewed. Women who failed to receive scheduled IVF

for some reason(s) will be excluded but theirnumbers noted.

11.8 Characteristics of completers and non-completers

The objective of this sectionisto explore the pattern of missing dataand whether completers are systematically
different from non-completers. Completers are defined as women whose primary outcome datarelatingto
pregnancy and live birth is certainly known whereas non-completers are those with missing pregnancy and live birth
data for some reason(s). Demographics and baseline characteristics of completers and non-completers will be
descriptively explored. This exploratory analysis will be undertaken at the discretion of the Trial Statistician
dependingonthe observed proportion of non-completers. Descriptive statistics of important potential prognostic
factors of pregnancy or live birth outcomes will be presented stratified by the intervention arm and missing data
statusas illustrated in Table 9and Table 10. The baseline variablesinclude age, BMI, current smoking status,
duration of infertility, recreational drug use, previous pregnancy, and previous miscarriages. Other variables
presentedin Table 3may be considered. Furthermore, a univariable logistic regression model may be considered (at
the discretion of the Trial Statistician) with the missing data status as the outcome (completers vs non-completers)

and baseline covariates as explanatory variables.
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Table 9. Continuous baseline characteristics by treatment arm and missing data status (completers vs non-completers)

Variable Summary statistic Completers Non-completers
TAU ES All TAU ES All
(n=xx) (n=xx) (n=xx) (n=xx) (n=xx) (n=xx)
Age (years) Mean(SD) XX.X(XX.X) XX.X(XX.X) XX.X(XX.X) XX.X(XX.X) XX.X(XX.X) XX.X(XX.X)
Median(IQR) XX.X(XX.X t0 XX.X) XX.X(XX.X tO XX.X) XX.X(XX.X tO XX.X) XX.X(XX.X t0 XX.X) XX.X(XX.X tO XX.X) XX.X(XX.X tO XX.X)
BMI (kg/m?) Mean(SD) XX.X(XX.X) XX.X(XX.X) XX.X(XX.X) XX.X(XX.X) XX.X(XX.X) XX.X(XX.X)
Median(IQR) XX.X(XX.X t0 XX.X) XX.X(XX.X t0 XX.X) XX.X(XX.X o XX.X) XX.X(XX.X t0 XX.X) XX.X(XX.X t0 XX.X) XX.X(XX.X t0 XX.X)

Table 10. Categorical baseline characteristics by treatmentarm and missing data status (completers vs non-completers)

Variable Scoring Completers Non-completers
TAU ES All TAU ES All
(n=xx) (n=xx) (n=xx) (n=xx) (n=xx) (n=xx)
Sex Male XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.x%)
Female XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.x%) XX(XX.X%)
Current smokingstatus Yes XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%)
No XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.x%)
Recreational druguse Yes XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%)
No XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.X%) XX(XX.x%)
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11.9 Evaluation of the effectiveness of ES intervention

This section details statistical methods to be used to analyse the primary outcome and related sensitivity analysisin
orderto addressthe primary clinical effectiveness research question. Unless stated otherwise, the TAU will be used

as thereference group for all statistical analyses.

11.9.1 Statistical Analysis of the primary endpoint

The primary analysis will be based onthe ITT population as defined in Section 10.1. The unit of analysisisthe woman
randomised and notthe IVF cycle. Under the strict ITT principle, allwomen will be included in the analysis once they
are randomised as perthe allocated treatment regardless of what happens after randomisation. Forexample, ifa
woman failstoreceive IVFforsome reason(s), theywillbe included in the ITT analysis and accounted foras

describedinSection 11.9.1.2.

The primary endpointisthe LBR defined by the number of live births after 24 weeks gestation within the 10.5-month
post egg collection follow-up period relative to the number of women randomised. The number and proportions of
live births relativeto the number of women randomised will be reported by treatment arm and compared usinga
Chi-Square test. The effectiveness results will be reported as the difference in LBRs between arms with associated
95% Cl calculated using Normal approximation to the Binomial distribution. Results will be presented as shown in
Table 11. In consonance with the CONSORT guidance, the primary results will also be reported as MLE of the OR
(Odds Ratio) with associated 95% Cl based on a simple logisticregression model with the treatmentarm as the only
predictor. Furthermore, unadjusted MLE of the Relative Risk or Risk Ratio (RR) with associated 95% Cl will be
estimated and reported based on alog-binomial model—a generalised linear model (GLM) with aloglink function

and a binomial distribution [20,21].

Table 11. Presentation of the unadjusted primary analysis of the LBR

Outcome TAU ES RD (95% Cl) RR (95% ClI) OR (95% Cl) p-value®
(n=xx) (n=xx)
LBR XX(xx%) XX(xx%) XX% (xx% to xx%) XX% (Xxx% to xx%) XX(xx to xx) X. XXX

TAU as the reference group; 2the same p-valueusinga Chi-Squaretest or a simplelogistic regression model; OR=0dds Ratio;
RD= Risk Difference (Difference in LBRs); RR=Relative Risk/Risk Ratio; Cl=Confidence Interval; LBR=Live birthrate; TAU=
‘treatment as usual’; ES=Endometrial Scratch.

11.9.1.1 Handling of stratification factors and multicentre trial data

Statistical literaturerecommends the adjustment for randomisation stratification factors during the analysis to
increase precision [22]. Furthermore, inthe event of notable between-group differences with respect to certain
factors believed to confound the effectiveness evaluation of the ES intervention, the statistical analysis should

account forsuch factors. With thisin mind, a complementary adjusted analysis will be undertaken using a multiple
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logisticregression modelto account for stratification factors and potential confounding factors imbalanced at
baseline. These variables will be treated as fixed factors in the multiple logisticregression model. An adjusted MLE of
the OR with associated 95% Cl and p-value will be reported, asdisplayedin Table 12, to support the primary results
reportedinTable 11. Any noted differences between the unadjusted and adjusted primary analyses willbe
highlighted. Fixed randomisation stratification factors to be included as additional predictors are:

a) Fertility Units (recruitmentsites),

b) Treatmentprotocol (longorantagonist).
Based on clinical advice from the TMG, the following factors will be considered as additional covariates in the model
for the supplementary adjusted analysis:

c) Age(years),

d) BMI (kg/m?),

e) Smoking(yes/no),

f) Duration of infertility (years),

g) Previouspregnancy (yes/no).

Table 12. Presentation of the adjusted analysis for the primary endpoint: odds ratio scale

Outcome TAU ES Unadjusted p-value? Adjusted OR p-value®
(n=xx) (n=xx) OR (95% Cl) @ (95% CI) ®
LBR XX(Xx%)  xx(xx%) XX (XX to xx) X. XXX XX (XX to Xxx) X.XXX

aResults from Table 11; ® Obtained from multiple logistic regression model; LBR: Live birth rate; OR=0dds Ratio;
Cl=Confidence Interval; TAU= ‘treatment as usual’; ES=Endometrial Scratch.

In line with the CONSORT guidance, adjusted MLE of RR with associated 95% Cl will be estimated usingalog-
binomial model—a generalised linear model (GLM) with alog link function and a binomial distribution [21,23]. This
will be adjusted for randomisation stratification factors and covariates described above. The results willbe reported

as presentedin Table 13.

Table 13. Presentation of the adjusted analysis forthe primary endpoint: risk ratio scale

Outcome TAU ES Unadjusted p-value? Adjusted RR p-value®
(n=xx) (n=xx) RR (95% CI) @ (95% Cl) »
LBR XX(xx%)  xx(xx%) XX(xx to xx) X. XXX XX(xx to xx) X. XXX

aResults from Table 11; P Obtained from log-binomial regression model;LBR: Live birth rate; RR=Relative Risk/Risk
Ratio; Cl=Confidence Interval; TAU= ‘treatment as usual’; ES=Endometrial Scratch.

Againin consonance withthe CONSORT guidance, adjusted MLE of the risk difference (RD) will be estimated
adjusted forrandomisation stratification factors and covariates described above using one of the following

approaches depending on convergence and modelfitness;
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a GLM eitherwith aBinomial or Poisson distribution and log link function through estimation of
margins [24],

a GLM eitherwith aBinomial or Poisson distribution and identity link function [25].

In eithercase, a GLM with a Binomial distribution and log link function will be the primary choice. Inthe case of a

GLM with a Poisson distribution, robust adjusted standard errors will be used. Results willbe reported asillustrated

inTable 14.
Table 14. Presentation of the adjusted analysis for the primary endpoint: risk difference scale
Outcome TAU ES Unadjusted p-value? Adjusted RR p-value®
(n=xx) (n=xx) RD (95% Cl) @ (95% CI) ®
LBR xXX(Xx%)  xx(xx%) XX (XX to xx) X. XXX XX (XX to xx) X.XXX

a Results from Table 11;® Obtained from a GLM as described above; LBR: Live birth rate; RD=Risk Difference;
Cl=Confidence Interval; TAU= ‘treatment as usual’; ES=Endometrial Scratch.

11.9.1.2 Dealing with potential classification issues of the ITT population

Duringthe ITT analysis, there are several potential classification issues for the primary outcome. These issues are

and shall be dealt with asfollows:

a)

b)

d)

Itis possible that some women willnotundergo their IVF cycle for some reasons. These women will be
includedinthe ITTanalysis and assumed to have a treatment failure unless they have aknown
‘positive’ pregnancy-related outcome. Thatis, they will contribute nothing to the numerator of the
LBR;

A very small number of women may notreceive the intended ES procedure as randomised priorto
their IVFforsome reasons. An attempt will be made to rearrange the ES procedure priorto starting
IVF. If this attempt failed, women allocated to the ES arm but ended up receiving the IVF without the
ES procedure will be analysed in the ES arm as part of the ITT population defined in Section 10.1.
However, sensitivity analysis will be undertaken by excluding these women using the PP population, as
describedin Sections 10.1and 11.9.2;

A small number of women may become spontaneously pregnant afterrandomisation priorto theirVF
treatmentand this may happenin both treatment arms. These women will be included in the primary
ITT analysis as per randomised treatment arm and their outcome will contribute to the numerator of
the LBR if the pregnancy achieved alive birth. However, sensitivity analysis will be undertaken by
excludingthesewomen usingthe PP population, as described in Sections 10.1and 11.9.2;

Ideally, after 5days, eggs fertilised in vitro develop into a blastocyst and a single blastocystis
transferred. Some women in both intervention arms may not have sufficient high-quality embryos to
proceedtothe blastocyststage. These women will have eggs developed to embryosand after2to 3

days will have single or double embryo transfer rather than blastocyst transfer. These women will be
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includedinthe ITTanalysis as per randomised treatment. Itis expected thatthe womenincludedin
thistrial are mostlikely to be good candidates forsingle embryo transfer due to the age restriction
inclusion criterion;

e) Women who fail to achieve pregnancy, had a miscarriage, or stillbirth will not be followed up afterthis
pointas governed by the trial protocol. Thus women who fail to get pregnant will contribute nothingto
the numerator of pregnancy-related outcomes;

f)  Women knownto have died or LTFU priorto outcome assessment will be treated as treatment failures

for related outcomes following death or LTFU.

11.9.1.3 Dealing with missing primary endpoint data

The presence of missing datarelating to pregnancy and live births for some reasons pose problems and may
introduce classification bias during the primary analysis. Related outcome(s) of trial dropouts priorto outcome(s)
assessment cannot be known with certainty, unless forinstance, ifawomanis known to have died. A default
conservative ‘worst-case’ scenario will be adopted as the primary approach forall the analyses unless stated
otherwise. Here, awoman whose live-birth outcome is unknown for some reason(s) contribute to a negative
outcome —a treatment failure. Thatis, they shall be assumed to have failed to produce alive birth. Supplementary
sensitivity analysis will be performed as detailed in Section 11.9.2. Asimilarapproachisadoptedfor secondary

outcomes such as pregnancy and implantation.

11.9.1.4 Dealing with multiple births
Due to multiple pregnancies, there is a possibility that some pregnant women may achieve multiple births resulting
in potential multiple live births outcomes from asingle mother. For example, three multiple births fromasingle
mothermay yield0, 1, 2 or 3 live births. Similarly, this may also happen to other multiple births related outcomes
such as miscarriage orstillbirth. Based on clinical advice from the TMG, the following default approach will be
adoptedindealing with multiple births for the primary analysis to create a binary outcome variable:

a) Assignonetothe LBR numeratorifthereisatleastone live birthfrom a single mother,

b) Assignzeroto the numerator of the LBR if multiple births from asingle motherresultedinnolive

birth(s).

That is, a live birthis counted as a single event regardless of how many babies are born during that live birth.

For sensitivity analysis, depending on the prevalence of multiple births from asingle mother, afurther
complementary analysis will be undertaken accounting for multiple live births from asingle mother by analysing the
actual numberof live births produced as repeated events ratherthan a binary outcome (1 if at least one live birth or

0 otherwise). This approachis detailed in Section 11.9.3.
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11.9.2 Sensitivity analysis of the primary endpoint

In the case of missing birth outcome data, whichisonlylikely to occur if the mother moves away, the following
sensitivity approaches will be undertaken to supplement the default ‘worst-case’ scenario described in Section
11.9.1.3:

1. Imputation of the outcome datausinga ‘best-case’ scenario, forinstance, by assumingthe woman
within missing data had a successful live birth. Known deaths prior to outcome assessment wil | still
be treated as treatment failures,

2. Analysisof available databased on the CC population by excluding those with missing outcome data.

The results based on the default ‘worst-case’ and ‘best-case’ scenarios will be reported and compared with the CC

populations.

To supplement the primary analysis of LBR based on the ITT population, additional analysis will be undertaken using
the PP population as definedin Section 10.1. A default ‘worst-case’ and ‘best-case’ scenarios will be used for this
analysisas describedin Sections 11.9.1.3 and 11.9.2, respectively. Furthermore, in the case of multiple births, a
defaultapproach describedin Section 11.9.1.4will be adopted. For this analysis, the proportions of the number of
live births relativeto the number of women randomised will be reported by treatment arm and compared usinga
Chi-Square test. The effectiveness results will be reported as the difference in the proportions of live births with
associated 95% Cl and p-value, as displayedin Table 11. Asdescribedin Section 11.9.1. In consonance with the
CONSORTguidance, the primary results willalso be reported as ORwith associated 95% Cl based on a simple logistic

regression model with the treatmentarm as the only predictor.

An adjusted analysis using a multiplelogisticregression model will be undertaken as described in Section 11.9.1.1to
account forstratification factors and potential confounders depending onthe observed imbalance between
treatmentarms. Table 15 summarises the primary and sensitivityanalyses forthe primary outcome (LBR) at 10.5

months from egg collection.

Table 15. Analysis setsfor the primary outcome LBR at 10.5-months from egg collection

Analysis set Description

Primary analysis ¢ |TT population,
e Default ‘worst-case’ scenario for missing data as describedin Section 11.9.1.3,

e Multiple births dealtas describedin Section 11.9.1.4 (itemsaand b).

Sensitivity analysis A ¢ |TT population,
e ‘Best-case’ scenario for missing dataas describedin Section 11.9.2 (item 1),

e Multiple births dealt with as describedin Section 11.9.1.4 (items a and b).
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Sensitivity analysis B e CC population,

e Multiple births dealt with as describedin Section 11.9.1.4 (items a and b).

Sensitivity analysis C e PP population,

e ‘Best-case’ scenario for missing dataas describedin Section 11.9.2 (item 1),

e Multiple births dealt with as describedin Section 11.9.1.4 (itemsa and b).
Sensitivity analysis D e PP population,

e ‘Worst-case’ scenarioformissing dataas describedinSection 11.9.1.3,

e Multiple births dealt with as describedin Section 11.9.1.4 (items a and b).
Sensitivity analysis E e PP plus CC population,

e Multiple births dealt with as describedin Section 11.9.1.4 (itemsa and b).

Note that the ‘best-case’ scenario will notbe used for women known to have died prior to outcome assessment. These will be
assumed to have experienced treatment failure.

The results from the analysis sets summarisedin Table 15will be presented as shownin Table 12 to Table 14. In
addition, forest plots of difference in proportions (RD), RR, and OR scales will be presented to aid visual

interpretation, asillustrated in Figure 2using RD scale.
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Figure 2. Dummy forest plot of sensitivity analysis on the primary endpoint (LBR): risk difference scale

11.9.3 Supplementary analysis to account for multiple births

So far, the analysis of LBR is based on a binary outcome as describedin Section 11.9.1.4ignoring multiple births from

a single mother. This section describes additional analysis to account for potential multiplelive births from asingle
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mother. Here, the goal is to investigate the effect of the ESintervention onthe number of live births overa 10.5-
month follow-up from egg collection (multiple live births rate).
The number of live births persingle mother will be tabulated by treatment arm to explore its distribution. The
number of live births persingle mother will be modelled as counts using eithera GLM with a loglink function and:
1) Poissondistributionor,
2) Negative Binomial distribution inthe presence of overdispersion.
The appropriateness of the Poisson model will be explored using descriptive statistics of the unconditional variance
and mean. Anappropriate model willbe selected based on these descriptivefindings. The analysis will only be for
the ITT setusinga conservative default ‘worst-case’ scenario for mothers whoselive birth outcome is unknown for
some reason(s), as describedin Section 11.9.1.3. The mean incidence of live births per mother, Incidence Rate (IR), in
each treatment arm overthe study duration will be reported. The intervention effect will be reported as Incidence

Rate Ratio (IRR) with associated 95% Cl and p-value.

An adjusted analysis will be undertaken to account for stratification factors and potential confounders, described in
Section 11.9.1.1, dependingonthe observed imbalance between treatment arms. The adjusted mean incidence of
live births per mother, adjusted Incidence Rate (alR), in each treatment arm over the study duration will be reported.

The intervention effect willbe reported as adjusted Incidence Rate Ratio (alRR) with associated 95% Cl and p-value.

11.10 Comparison of the number of eggs transferred and babies born

This section aims to explore the association between the number of eggs transferred and the number of babies born
by a single mother. The outcome isthe number of babies born by a single mother (countvariable). The outcome will
be summarised or plotted againstthe number of eggs transferred: a) overall and b) stratified by intervention arm. In
addition, the outcome willbe modelled in a multistage exploratory approach usinga Poisson or Negative Binomial
Regression model(as described in Section 11.9.3) as a function of:

1) Numberofeggstransferredonly,

2) Numberofeggstransferredandintervention arm,

3) Numberofeggstransferred, intervention arm, andinteraction between the number of eggs transferred

and intervention arm,

Results will be appropriately reported using forest plots of IRR (95% Cl) stratified by the number of eggs transferred.

11.11 Exploratory subgroup evaluation of the ES intervention

The main objective of thissectionistoexplore heterogeneity in the intervention effects in pre -specified
subpopulations described in Section 10.2. Heterogeneity will be explored through an overall interaction test by

fittinganinteractionterm between the intervention arm and subgroup indicator using a multiplelogisticregression
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model. The intervention effects (ORs and associated 95% Cls) will be obtained in each category of the subgroup, as
showninTable 16 and visually displayed using aforest plot [26] similarto Figure 2. The overall interaction test
(intervention arm X subgroup) ratherthan calculating separate p-values within each category of the subgroup will
be used to examine the strength of evidence for treatment heterogeneity across subgroups [27-29]. This analysis
will be undertaken forthe ‘default’ primary analysis of LBR using the ITT approach summarisedin Table 15in order

to account for multiple births and missing data.

Table 16. Subgroup evaluation forthe primary endpoint LBR using interaction tests

Variable Subgroup TAU ES OR (95% Cl) Overall Interaction
n(%) n(%) test p-value

Fertilisation IVF XX(xx%)  xx(xx%) XX (XX to xx)
method? ICSI XX(xx%)  xx(xx%) XX (XX to xx)

SplitICSI XX(Xx%)  xx(xx%) XX (xx to xx) X.XXX
Day of embryo 2 XX(xx%)  xx(xx%) XX (XX to xx)
transfer 3 XX(xx%)  xx(xx%) XX (xx to xx)

4 XX(xx%)  Xx(xx%) XX (XX to xx)

5 XX(xx%)  xx(xx%) XX (XX to xx)

6 XX(xx%)  XX(xx%) XX (XX to xx) X.XXX
Type of protocol Long XX(xx%)  xx(xx%) XX (XX to xx)

Antagonist XX(xX%)  XX(xx%) XX (XX to xx) X.XXX
Embryotransfer Single XX(xx%)  xx(xx%) XX (XX to xx)

Double XX(xX%)  XX(xx%) XX (XX to xx) X.XXX
Nature of Fresh XX(Xx%)  xx(xx%) XX (xx to xx)
embryo used Frozen XX(xx%)  XX(xx%) XX (XX to xx) X.XXX
History of 0-2 XX(xx%)  Xx(xx%) XX (XX to xx)
miscarriage >3 XX(xx%)  Xx(xx%) XX (XX to xx) X.XXX
Cycle No XX(xx%)  xx(xx%) XX (XX to xx)
programming Yes XX(xx%)  Xx(xx%) XX (XX to xx) X.XXX

2|VFand ICSI may be rarely used and if so, this subgroup of patients will be excluded.

The subgroup analysis will be undertaken forthe primary outcome and important secondary outcomes presentedin
Section 4.3 (items 2 to 8) and highlightedin Section 11.13. The number of women known to have hydrosalpinx at any

pointduringthe trial will be reported.

11.12 Exploratory analysis of the effect IVF delay

Buildingon Section 11.7, the effect of the delayin IVF treatment following ES procedure (only in the ESarm) on
pregnancy and live birth outcomes will be explored using asimple logisticregression. Delay (days or weeks) will be

treated as the only continuous predictor. In addition, the log odds of achieving a positive outcome (pregnancy or live
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birth) will be plotted against the delay in IVF treatment. Women who failed to receive IVF treatment for some
reasons will be excluded since they would not have dataon delay. Delay (days or weeks) could be transformed

depending on model fit.

11.13 Effectiveness evaluation based on secondary endpoints

A number of secondary outcomes will be analysed to further examine the effect of the ES intervention. This will only
be based on the ITT and PP usingthe default ‘worse case’ approach. These secondary outcomes as described in
Section4.3 are:

a) implantationrate,

b) ectopicpregnancyrate,

c) clinical pregnancyrate,

d) miscarriage rate,

e) multiple birth rate,

f) pretermdeliveryrate,

g) stillbirthrate.

These secondary outcomes will be treated as binary variables. The number of women and related eventratein each
intervention arm will be estimated and reported. The difference in event rates between the intervention arms will
be estimated and hypothesis test performed using a Chi-Square test. For consistency with the reporting of the
primary outcome, a simple logisticregression model will also be fitted with the intervention arm as the only
predictor. The results from a Chi-Square test (RD and associated 95% Cls), logisticregression model (ORand
associated 95% Cls), and RR (95% Cl) from a GLM describedin Section 11.9.1 will be reported side by side, as
displayedin Table 11. Here, a conservative default ‘worse-case’ scenario willbe used to deal with missing outcome
data as described forthe primary analysisin Section 11.9.1.3. The presentation of the results based on the analysis
of secondary endpoints will be reported as presented in Table 17. Note that exact regression methods (e.g. exact
logisticregression model) may be considered at the discretion of the Trial Statistician if observed events are deemed

rare.

Stillbirths, miscarriages, multiple births, and preterm delivery outcomes which relate to safety will be analysed
repeatedly using the following denominators:
i.  Numberof womenrandomised similarto the approach adopted for pregnancy and live birth
outcome,

ii. ~ Numberof pregnantwomen.
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Thereisa possibility of multiple events of interest on some outcomes that are influenced by multiple pregnancies or
multiple births from asingle mother, such as the number of stillbirths. By default, binary variables will be created as
follows:
a) Assignonetothe numeratorifthereisatleastone outcome of interest (such as stillbirth or miscarriage)
from a single mother,

b) Assignzeroto the numeratorifthe outcome a single motherresulted in no outcome of interest.

Dependingonthe observed distribution of repeated events from outcomes influenced by multiple pregnancies,
additional sensitivity analysis will be undertaken using the approach described in Section 11.9.3. This approach will
not be considered if the observed frequency of repeated events is subjectively viewed as negligible to alterthe

interpretation of results based on the default approach.

Table 17. Unadjusted effectiveness of ES intervention based on secondary outcomes

Secondary outcome TAU ES RD RR Unadjusted p-value®
(n=xx) (n=xx) (95% Cl) @ (95% Cl) b OR
(95% Cl)
Implantationrate XX(xx%)  xx(xx%) XX% (xx% to xx%) XX(xxtoxx)  xx(xxtoxx) X. XXX
Ectopic pregnancyrate  xx(xx%)  xx(xx%) Xx% (xx% to xx%) XX(xxtoxx)  xx(xxtoxx) X. XXX
Clinical pregnancyrate  xx(xx%)  xx(xx%) XX% (xx% to xx%) xX(xxtoxx)  xx(xxtoxx) X.XXX
Miscarriage rate © XX(Xx%)  xx(xx%) Xx% (xx% to xx%) XX(xxtoxx)  xx(xxtoxx) X.XXX
Multiple birthrate ® XX(xx%)  xx(xx%) XX% (Xxx% to xx%) XX(xxtoxx)  xx(xxtoxx) X. XXX
Pretermdeliveryrate®  xx(xx%)  xx(xx%) XX% (xx% to xx%) XX(xxtoxx)  xx(xxtoxx) X. XXX
Stillbirth rate ® XX(Xx%)  xx(xx%) XX% (xx% to xx%) xX(xxtoxx)  xx(xxtoxx) X.XXX

aResults from Chi-Square test; P Results from a GLM as described in Section 11.9.1; ¢Results from simplelogistic regression
model; 4Results from Chi-Squareor simplelogistic regression model; ¢ Repeated usingthe number of pregnant women as the
denominator.

Adjusted analysis to account for the randomisation stratification factors and otherimportant baseline covariance will
be undertakenasdescribed forthe primary endpointinSection 11.9.1.1. Results will be reportedin RR, RD, and OR

scalesas presentedin Table 18to Table 20.

Table 18. Unadjusted effectiveness of ES intervention based on secondary outcomes: odds ratio scale

Secondary outcome TAU ES Unadjusted Unadjusted Adjusted Adjusted
(n=xx) (n=xx) OR p-value? OR p-value®
(95% Cl) @ (95% CI) ®
Implantation rate XX(xx%)  xx(xx%)  xx(xxtoxx) X.XXX XX(xx toxx) X. XXX
Ectopic pregnancyrate  xx(xx%)  xx(xx%)  xx(xxtoxx) X. XXX XX(XX to xx) X. XXX
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Clinical pregnancyrate  xx(xx%)  xx(xx%)  xx(xxtoxx) X.XXX XX(xx toxx) X. XXX
Miscarriage rate © xX(xx%)  xx(xx%)  xx(xxtoxx) X. XXX XX (XX to xx) X.XXX
Multiple birth rate © XX(Xx%)  xx(xx%)  xx(xxtoxx) X. XXX XX (XX to xx) X.XXX
Pretermdeliveryrate®  xx(xx%)  xx(xx%)  xx(xxtoxx) X.XXX XX(xx toxx) X. XXX
Stillbirth rate © XX(xx%)  xx(xx%)  xx(xxtoxx) X. XXX XX (XX to xx) X. XXX

aResults from Chi-Square test presented in Table17; P Adjusted results from multiplelogistic regression model; ¢ Repeated using
the number of pregnant women as the denominator.

Table 19. Unadjusted effectiveness of ESintervention based on secondary outcomes: relative risk scale

Secondary outcome TAU ES Unadjusted  Unadjusted Adjusted Adjusted
(n=xx) (n=xx) RR p-value® RR p-value®
(95% Cl) @ (95% Cl) @
Implantation rate XX(Xx%)  xx(xx%) XX (XX to xx) X.XXX XX (XX to xx) X.XXX
Ectopic pregnancyrate  xx(xx%)  xx(xx%)  xx(xxtoxx) X. XXX XX (XX toxx) X. XXX
Clinical pregnancyrate  xx(xx%)  xx(xx%) XX (xx to xx) X.XXX XX (xx to xx) X. XXX
Miscarriage rate © XX(Xx%)  xx(xx%) XX (xx toxx) X.XXX XX (xx toxx) X. XXX
Multiple birth rate © XX(Xx%)  xx(xx%) XX (XX to xx) X.XXX XX (XX to xx) X.XXX
Pretermdeliveryrate®  xx(xx%)  xx(xx%)  xx(xxtoxx) X. XXX XX (XX toxx) X. XXX
Still birthrate © XX(Xx%)  xx(xx%) XX (xx to xx) X.XXX XX (xx to xx) X. XXX

aUnadjusted results presented in Table 17; ? Adjusted results froma GLM as described in Section 11.9.1; ¢ Repeated usingthe
number of pregnant women as the denominator.

Table 20. Unadjusted effectiveness of ESintervention based on secondary outcomes: risk difference scale

Secondary outcome TAU ES Unadjusted Unadjusted Adjusted Adjusted
(n=xx) (n=xx) RD p-value® RD p-value®
(95% cI) (95% Cl)
Implantation rate XX(xx%)  xx(xx%) XX% (Xx% to xx%) X. XXX XX% (Xxx% to xx%) X. XXX
Ectopic pregnancyrate  xx(xx%)  xx(xx%) XX% (Xx% to xx%) X. XXX XX% (xx% to xx%) X. XXX
Clinical pregnancyrate  xx(xx%)  xx(xx%) XX% (xx% to xx%) X.XXX XX% (XX% to xx%) X.XXX
Miscarriage rate © XX(Xx%)  xx(xx%) XX% (xx% to xx%) X. XXX XX% (XXx% to xx%) X. XXX
Multiple birth rate © XX(xx%)  xx(xx%) XX% (xx% to xx%) X. XXX XX% (Xxx% to xx%) X. XXX
Pretermdeliveryrate®  xx(xx%)  xx(xx%) Xx% (xx% to xx%) X. XXX XX% (XX% to xx%) X. XXX
Stillbirth rate © XX(Xx%)  xx(xx%) XX% (xx% to xx%) X.XXX XX% (XX% to xx%) X.XXX

aUnadjusted results presented in Table 17;° Adjusted results from a GLM as described in Section 11.9.1; ¢ Repeated usingthe
number of pregnant women as the denominator.
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11.14 Analysis of safety outcomes

Safety outcomes are recorded as AEs and SAEs for participatingwomen and born foetuses. It should be noted that
participatingwomen are not followed-up forthe same duration as described in the protocol. As aresult, the total
numberof unexpected AEs and SAEs depends onthe exposure (Section 11.3), which is the duration of follow-up for
that particularwoman, as highlighted in Table 2. Forinstance, some women willonly be followed-up to the point of
a negative outcome such as a miscarriage or stillbirth instead of the entire study duration due to ethical
considerations. Itis also possible that some women may experience multiple orrepeated unexpected AEs or SAEs
duringfollow-up. Thus, the reporting of only the total number of unexpected AEs or SAEs between treatmentarms
may give a misleading picture of the safety profile of the ES procedure compared to the TAU arm. In addition, due to
the delay between randomisation and the start of the ES or IVF, the research teamis primarily interested in
unexpected AEsand SAEs that occur after ES procedure or IVF depending on the interventionarmwomenare
allocated and/orreceived. As aresult, safety analysis will focus on safety events that occur between the delivery of
the:

1. interventionsandstudyend,

2. ES procedureandIVFonlyinthe ES arm.

That is, women who did not receive any of the interventions will be excluded to minimise overreporting of events
that are known to be completely unrelated to the interventions. The second itemis only relevantamong women

who received both the ES procedure and IVF procedure so no comparison will be made.

In summary, in addition to the total number of unexpected AEs and SAEs recorded, the analysis and reporting of
unexpected AEs and SAEs will account forthe exposure (duration of follow-up) and repeated events per participating
woman where appropriate. Forexpected AEs, repeated events are not recorded in the database so only the total
numberand proportions will be reported. Foritem 2 above, only the total number of events may be reported at the
discretion of the Trial Statistician afterlooking at the data depending onthe prevalence of repeated events and

variability of the distribution of time between the ES procedure and IVF.

All safety analysis and sensitivity analysis will be based on safety analysis populations described in Section 10.

11.14.1 Description of AEs and SAEs for participating women

Descriptive summaries of AEs and SAEs will be reported by treatment arm and overall without formal statistical
hypothesis tests. AEs and SAEs will be reported based on the actual intervention the women received. Forexample,

ifa womanisrandomisedto ES but failsto receive itand went onto receive IVF thenthey will be treated as received
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TAU. Women who fail to receive the ESand IVF when allocated to ES or IVF when allocated to IVF will be excluded as

long as they do notreceive any of the interventions.

Wheneverrepeated events are reported, the total number of events will be reported with incidences. For non-
repeated events, numbers and percentages will be reported. Repeated unexpected AEs or SAEs will be analysed
usinga Poisson model or Negative Binomial Model inthe presence of overdispersion depending onthe observed
distribution of repeated events. This will account for the women exposure as described under Section 11.3). Results
will be reported as the total number of repeated events, IR (average events per woman peryear),and IRR and

associated 95% Cl where appropriate, asillustrated in Table 21 and Table 22.

For recorded AEs, the following summaries willbe reported and presented asillustrated in Table 21:

a) Total numberofall AEsrecorded (expected and unexpected) and incidence rate by treatmentarm and
overall,

b) Numberand proportion of womenwho recorded atleast one AEs (expected and unexpected) by
treatmentarm and overall,

¢) Total numberof unexpected AEs recorded and the incidence by treatment arm and overall,

d) Numberand proportion of women who recorded atleast one unexpected AEs by treatmentarmand
overall,

e) Total numberof expected AEsrecorded and the incidence by treatment arm and overall,

f) Numberand proportion of women who recorded atleast one expected AEs by treatment arm and
overall,

g) Total numberof expected AEs by type (category as agreed by the TMG) with an incidence rate.

Table 21. Summary of AEs experienced by women and their description

Variable Classification Treatment received
TAU ES
(n=xx) IR (n=xx) IR IRR (95% Cl)
Number of all AEs Including repeated events Xx XX XX XX XX (XX to xx)
Women with 21 AE Any AE XX(xx%) XX(xx%)
Number of all expected AEs Including repeated events Xx XX XX XX XX (XX to xx)
Women with 21 AE expected AE Any expected AE XX(xx%) XX(Xx%)
[n, IR] [n, IR]
Type of expected AE  Abdominal pain XX(xx%) XX(XX%)
Clicky hip XX(xx%) XX (XX %)
Conjunctivitis XX(Xx%) XX(Xx%)
Constipation
Cough XX(xx%) XX (XX %)
Diarrhoea XX(xx%) XX(xx%)
Dizziness XX(xx%) XX(xx%)
Facial pain XX(xx%) XX(xx%)
Gestational diabetes XX(xx%) XX(xx%)

42



ENDOMETRIAL SCRATCH Statistical Analysis Plan (SAP) Final Version 2.1

Vaginal infection XX(xx%) XX(xx%)

Viral infection XX(xx%) XX(xx%)
Number of all unexpected AEs Including repeated events XX XX XX XX XX (XX to xx)
Women with >1 unexpected AE Any unexpected AE XX(xx%) XX(xx%)

[n, IR] = [total number of repeated events, the average incidencerate per woman per year]; note that repeated expected events
are notrecorded. For per vaginal (PV) bleeding, total events regardless of when they happened will be reported. In addition, PV
bleeds that occurred within 48 hrs (~2days) after the ES procedure will be reported as this is clinically more important.

As forrecorded SAEs, the following summaries willbe reported and presented asillustrated in Table 22:

a) Total numberofall recorded SAEs (expected and unexpected) and incidence rate per treatmentarm and
overall,

b) Numberand proportion of women who recorded at one SAE by treatment arm and overall,

¢) Total numberof all SAEwith incidence rate stratified by seriousness (death, life-threatening, inpatient
hospitalisation, prolonged hospitalisation, and persistent or significant disability orincapacity),

d) Total numberofall SAEwithincidence rate as defined by frequency (isolated, intermittent, continuous,
and unknown),

e) Total numberofall SAEwithincidence rate asdefined by intensity (mild, moderate, and severe),

f) Numberand proportion of women who recorded atleast one SAE as defined by outcome (recovered,
improved, unchanged, deteriorated, persisted, and death). The total number of SAEs by outcome with
incidence rate may be considered depending on the frequency of events,

g) Total numberof expectedrecorded SAEs andincidence rate per treatmentarm and overall,

h) Numberand proportion of women who recorded at one expected SAE by treatment arm and overall,

i) Total numberof SAEsrelatedtothe ES procedure andincidence,

j)  Numberof SAEs related to SAE procedure and incidence rate as defined by relationship (definite,

probable, possible, unlikely, unrelated, and not assessable).

Table 22. Summary of SAEs experienced by women and their description

Variable Classification Treatment received
TAU ES
(n=xx) IR (n=xx) IR IRR (95% Cl)
Number of all SAEs Including repeated events Xx XX Xx XX XX (XX to xx)
Women with 21 SAE Any SAE XX(xx%) XX(xx%)
[n, IR] [n, IR]
Serious Death XX(xx%) [xx, xx] XX(Xx%) [xx, xx]
Life threatening XX(xx%) [xx, xx] XX (XX %) [xx, xx]
Inpatienthospitalisation XX(xx%) [xx, xx] XX(xx%) [xx, xx]
Prolonged hospitalisation XX(xx%) [xx, xx] XX(Xx%) [xx, xx]
Persistentor significant XX(Xx%) [xx, xx] XX (XX %) [xx, xx]

disability/incapacity

Frequency Isolated XX(Xx%) [xx, xx] XX (XX %) [xx, xx]
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Intermittent XX(xx%) [xx, xx] XX (XX %) [xx, xx]
Continuous XX(xx%) [xx, xx] XX (XX %) [xx, xx]
Unknown XX(xx%) [xx, xx] XX (XX %) [xx, xx]
Intensity Mild XX(xx%) [xx, xx] XX (Xxx%) [xx, xx]
Moderate XX(xx%) [xx, xx] XX (Xxx%) [xx, xx]
Severe XX(xx%) [xx, xx] XX(xx%) [xx, xx]
Outcome Recovered XX(xx%) [xx, xx] XX (XX %) [xx, xx]
Improved XX(xx%) [xx, xx] XX (XX %) [xx, xx]
Unchanged XX(xx%) [xx, xx] XX (XX %) [xx, xx]
Deterioration XX(xx%) [xx, xx] XX (XX %) [xx, xx]
Persisted XX(xx%) [xx, xx] XX(Xx%) [xx, xx]
Death XX(Xxx%) [xx, xx] XX(Xx%) [xx, xx]
All expected SAEs Including repeated events Xx XX Xx XX XX (xx to xx)
Women with >1 expected SAEs Any expected SAEs XX(Xx%) XX(XX%)
SAEs relationship to ES Definite XX(Xx%) [xx, xx]
Probable XX(Xx%) [xx, xx]
Possible XX (XX %) [xx, xx]
Unlikely XX(xx%) [xx, xx]
Unrelated XX (XX %) [xx, xx]
Not assessed XX (XX %) [xx, xx]

[n, IR] = [total number of repeated events, the average incidencerate per woman per year]

A detailed listing of AEs and SAEs will be made availableto the DMEC ontheirrequestatany point duringthe trial. In
addition, the listings will be provided as part of clinical trials registry reporting at the end of the trial. This will be
done at the level of the mothers and born babies. The listing willinclude:

a) Allocatedtreatmentarmand receivedtreatment,

b) Descriptionofthe event,

c) Category,

d) Seriousness,

e) Frequency,

f) Intensity,

g) Relationshiptothe ES procedure,

h) Action wastakenand outcome.

11.14.2 Description of SAEs for born foetuses

In thistrial, neonatal AEs are not recorded. Two types of neonatal SAEs that are recorded; severe congenital
abnormality and neonatal death including the date of diagnosis and death, respectively. These SAEs willbe reported
based on the number of pregnant women as the denominatorin each treatmentarm. The number of babies
(repeated events) who experienced each SAE classification willbe summarised by treatment arm. We will also report
the proportion of babies per mother who experienced at least one SAE classification by treatment arm. Foreach

SAEs category, the IR and IRR with 95% Cl will be estimated using a Poisson or Negative Binomial distribution
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dependingonthe underlying distribution of repeated SAEs. This analysis will be performed on pregnant women only.
The differencesin proportions of babies per mother who experienced at least one SAE cate gory will be estimated

and related Cls computed using Normal approximation to the Binomial distribution.

Table 23. Summary of SAEs in born foetuses and their description

Variable SAE classification TAU ES IRR
(N=xx) IR (N=xx) IR (95% Cl)
Total number of Severe congenital abnormality  Xx XX Xx XX XX(xx to xx)
babies who suffered:
Neonatal death Xx XX Xx XX XX(Xxx to xx)
n(%) n(%) Differences in proportions
(95% Cl)
Babies with > 1 SAE Severe congenital abnormality  xx(xx%) XX(xx%) XX(xx% to xx%)
per women Neonatal death XX(xx%) XX(xx%) XX(Xx% to xx%)
Unexpected SAEs
Babies with > 1 SAE Low birth weight XX(xx%) XX(xx%) XX(XX% to xx%)
per women Very low birth weight XX(xx%) XX(xx%) XX(Xx% to xx%)
Large for gestational age XX (XX %) XX(Xx%) XX(Xx% to xx%)
Preterm delivery XX (XX %) XX(Xx%) XX(XX% to xx%)
Very preterm delivery XX (XX %) XX (XX %) XX(XX% to xx%)
(

Small for gestational age XX (XX %) XX(Xx%) XX(XX% to xx%)

Low birth weight defined as weighing 2499g or less atbirth or <10t centile; very low birth weight defined by weight less than
1500g at birth or <5™ centile; largefor gestational agedefined as estimated fetal weight above the 95 centilefor gestation (at
birth); preterm delivery defined as delivery between 24 weeks and 37 weeks; very preterm delivery defined as delivery before
24 completed weeks and; small for gestational age defined as estimated weight less thanthe 10t centile.

To obtain centiles, anthropometric measurements are converted using the World Health Organization (WHO)
standards [30]. That is, for a given gestation age (in days), weight (in kilograms), and sex (male orfemale),
corresponding centiles are estimated using growth curves and these are then used to classify related SAEs of born
babies stated above (such as low birth weight, small for gestational age, etc). An R package (hbgd) will be used to
convertanthropometric measurements to centiles as described here: https://hbgdki.github.io/hb gd/#growth-

standards.

12. Statistical Model Selection and Diagnostics

The Hosmer-Lemeshow goodness-of-fit test will be used to investigate goodness of fit of the fitted logistic regression
model. Residuals such as deviance, pearson, and standardised willbe used to identify potential outliers and
influential observations. The ratio of the mean and variance of the outcome data under consideration with the aid of
graphical plots (such as histograms) will be used to investigate overdispersion. If the results suggest the existence of
overdispersion which violates the assumption of the Poisson Regression model, then a Negative Binomial Regression
model will be used to model repeated count outcome datato account for overdispersion [31]. Forinstance, if the

ratio of the meanto the variance is greaterthan 1.5.
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13. Implementation of the SAP

This SAP will be used as a work description of the Trial Statistician in consultation with the Senior Trial Statistician.
There will be noanalysisto be undertaken until after the sign-off of this SAP by relevant personnel. Data will be
released by the data management after sign-off to the Trial Statistician (after datafreeze), given awindow period to
guery any spurious data and initiate datalock before actual analysis. At this point, no changes will be allowed onthe

database. Unblinded DMEC reports will be produced by the Sheffield CTRU Statistician or data managementteam.

14. Appendix

Embryo quality grade Embryo grading system
Gardners New NEQAS Old NEQAS

Excellent A/A A/A 5/3

Very good A/B, B/A A/B, B/A 5/2,4/3,3/4,4/4

Good B/B B/B 4/2

Fair + freezable A/C,C/A BC/CB, A/C 3/3, 3/2

Fair B/C, C/B C/C, A/D 3/1,4/1, 5/1

2/3,2/2,1/3

Poor # C/C, Degree of C/D, D/C, D/D, Degree of expansion2and 2/1, 1/1,1/2
expansion 2 and X/X X/X

Early blastocyst # No grades provided No grades provided (X/X/X) No grades provided
(X/X/X) (X/X/X)
Degree of expansion1 Degree of expansion1and anyother TE Degree of expansionland
and any other TE or ICM or ICM grade any other TE or ICM grade
grade

$ X means grade not provided; ICM, inner cell mass;TE, trophectoderm; Order of presentation: Y/Z means inner cell mass of Y
andtrophectoderm score of Zignoringthe degree of expansionscore

Embryo quality grade Cleavage embryo grading

Excellent Day 2:4/4/4,3/4/4.
Day 3:8/4/4.
Good Day 2:5/4/4,5/3/4,5/4/3,5/3/3,4/3/4,4/4/3, 4/3/3.

Day 3:10/4/4,10/4/3,10/3/4,10/3/3,9/4/4,9/4/3,9/3/4,9/3/3,8/4/3,8/3/4,8/3/3,7/4/4,7/4/3,
7/3/3,6/4/4,6/3/4,6/4/3,6/3/3,7/3/4.

Fair Day 2:5/2/3,5/2/4,4/2/3,3/3/4,3/3/3,3/2/3, 4/2/4.
Day 3:6/2/4,8/4/2.
Poor quality Day 2: All >6 cell number combinations,5/3/2,5/2/2,4/3/2,4/2/2,3/4/3,3/3/2,3/2/2.

Day 3: All >11 cell number combinations, 10/3/2,10/2/3,102/2,9/3/2,9/2/3,9/2/2, 8/3/2,8/2/3,
8/2/2,7/3/2,7/2/3,7/2/2,6/3/2,6/2/30,6/2/2.

Very poor quality Day2:5/2/1,5/1/2,5/1/1,4/2/1,4/1/2,4/1/1,3/2/1,3/1/2,3/1/1,3/1/3.
Day 3: All -/1/1 combinations,5/2/1.
Slow Day 2: All 2 cell number combinations.

Day 3: All < 5 cell combinations except-/1/1, 5/4/4,5/3/4,5/4/3,5/3/3,5/2/3,5/3/2,5/2/2, 5/2/3

Arrested development Graded as cleavageat Day 5 of development

Day 2, 3 and 5 arethe days of embryo transfer; for the old NEQAS, the order of representation means cell number/shape
score/fragmentation score; for the new NEQAS, the order of representation means: cell number/blastomere size/fragmentation
score. “-/Y/Z” means any cell number combination with blastomere or shapesizeof Y and fragmentation scoreof Z.
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15.

Summary of changes from the previous version

Noteworthy changestoversion 1of the SAP are summarisedin Table 24.

Table 24. Summary of key amendments made to version 1of the SAP

Version Date approved | Modifications (with sections) When
1.0 24/02/2017 Not applicable Not applicable
2.0 13/11/2019
2.0 Throughout the SAP, 5 months after birth has been renamed “6 Not relevant.
weeks post-partum” inlinewith a protocol amendment.
2.0 Section 4.3 now includes the Gardner embryo gradingsystem Prior to unblinded and blinded
that was also used by some centres. review
2.0 Section 6 now includes eligibility screening for completeness. Not relevant
2.0 Section 7.1 clarifies hatblocksizes used duringrandomisation Prior to unblinded and blinded
will bedisclosed after trial completion during reporting. review
2.0 Section 9.1; for completeness as this very unlikely to happen, we | Priorto unblinded and blinded
clarified the ITT set by statingthat women who withdrew review
consent and explicitly stated that their data should not be used
will be excluded.
Section 11.1 updated safety analysis setto reflect that women Prior to unblinded and blinded
who fail toreceive any of the interventions (IVF or ES) will be review
excluded from the safety analysis population asadvised by the
chiefinvestigator.In addition, sensitivity analysis on safety
events will beundertaken usingtreatment assignmentas
randomised.
2.0 Section 11.1 clarifiesthatwomen who received any other Prior to unblinded and blinded
protocol other than antagonistorlongwill beexcluded inthe PP | review
analysis. Inaddition, we clarified thatwomen who received ES
procedure outside the trial will beincluded inthe analysisifthey
were allocated to the ES procedure
2.0 Section 11.6 highlights validity issues of ambiguous pain scores Painscores relatingto
and details how this will bedealt with including additional accessibilityarerecordedin the
sensitivity analysis, when appropriate ES armonly. The change was,
therefore, made after
unblinded review by the Data
Management team and not the
blinded Trial Statistician.
2.0 Section 10.14 now includes a clarification thatthe interestis on Prior to unblinded and blinded
unexpected AEs and SAEs that occur after IVF or ES procedure review.
depending on the intervention arm and other circumstances
2.0 Section 11.9.1 clarifies that95% Cl around the differencein Prior to unblinded and blinded
proportions will be calculated using Normal approximation to review.
the Binomial distribution.
2.0 Section 11.14.1 now includes a statement to accountfor the Prior to unblinded and blinded
exposure period when modellingthe incidences of AEs and SAEs | review.
and how the exposure period is calculated.
2.0 Section 11.13 includes an option to use exact methods atthe Prior to unblinded and blinded
discretion of the Trial Statisticianif the observed events are review.
rare.
2.0 Section 11.14.1 reiterates that women who failed to receive any | Priorto unblinded and blinded
intervention will be excluded in the safety analysis population. review.
2.0 Section 11.14.2 details relatingto the analysis of neonatal SAEs Prior to unblinded and blinded

and how centiles of anthropometric measurements will be
estimated.

review.
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2.1 22/07/2020 Section 11.3 clarifies: Duringdata freeze after

1. the use of FSH (startof stimulation) date when unblinding.
calculatingdelayin IVF after ES procedure

2. “<” inplaceof <37 weeks when classifyinga preterm
delivery based on gestation age.

2.1 Inserted an appendixin Section 14 with bespoke embryo During data freeze after
grading systems developed by an embryologistwho was blinded | unblinding, butthe
to the trial results. Afootnote on Table 7 has been updated to embryologistwho developed
cross reference this appendix. Definitions of acronyms have also | the gradingsystem was blinded
been updated to includeabbreviations usedin this appendix. to trial results.
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