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Abstract

Background Endometriosis affects 190 million women and those assigned female at birth worldwide. For some, it

is associated with debilitating chronic pelvic pain. Diagnosis of endometriosis is often achieved through diagnostic
laparoscopy. However, when isolated superficial peritoneal endometriosis (SPE), the most common endometrio-

sis subtype, is identified during laparoscopy, limited evidence exists to support the common decision to surgically
remove it via excision or ablation. Improved understanding of the impact of surgical removal of isolated SPE for the
management of chronic pelvic pain in women is required. Here, we describe our protocol for a multi-centre trial to
determine the effectiveness of surgical removal of isolated SPE for the management of endometriosis-associated pain.

Methods We plan to undertake a multi-centre participant-blind parallel-group randomised controlled clinical and
cost-effectiveness trial with internal pilot. We plan to randomise 400 participants from up to 70 National Health
Service Hospitals in the UK. Participants with chronic pelvic pain awaiting diagnostic laparoscopy for suspected
endometriosis will be consented by the clinical research team. If isolated SPE is identified at laparoscopy, and deep or
ovarian endometriosis is not seen, participants will be randomised intraoperatively (1:1) to surgical removal (by exci-
sion or ablation or both, according to surgeons’ preference) versus diagnostic laparoscopy alone. Randomisation with
block-stratification will be used. Participants will be given a diagnosis but will not be informed of the procedure they
received until 12 months post-randomisation, unless required. Post-operative medical treatment will be according to
participants’ preference. Participants will be asked to complete validated pain and quality of life questionnaires at 3,

6 and 12 months after randomisation. Our primary outcome is the pain domain of the Endometriosis Health Pro-
file-30 (EHP-30), via a between randomised group comparison of adjusted means at 12 months. Assuming a standard
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of isolated SPE.

Trial registration ISRCTN registry ISRCTN27244948. Registered 6 April 2021.
Keywords Endometriosis, Pelvic pain, Laparoscopy, Surgical ablation, Surgical excision, Randomised controlled trial

deviation of 22 points around the pain score, 90% power, 5% significance and 20% missing data, 400 participants are
required to be randomised to detect an 8-point pain score difference.

Discussion This trial aims to provide high quality evidence of the clinical and cost-effectiveness of surgical removal
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Role of sponsor {5¢} The sponsor is the individual, organisa-
tion or partnership that takes on overall
responsibility for proportionate, effective
arrangements being in place to set up, run

and report a research project.

Introduction

Background and rationale {6a}

Endometriosis is a chronic oestrogen-dependent, neuro-
inflammatory condition that affects approximately 10% of
women and those assigned female at birth of reproduc-
tive age worldwide [1]. It is characterized by the growth
of endometrial-like tissue (‘lesions’) outside of the uterus,
most commonly on the peritoneum and ovaries. Symp-
toms can include chronic pelvic pain, painful periods,
painful sex, infertility and fatigue [2]. Endometriosis-
associated pain can be disabling and worsen quality of
life; the societal economic cost is estimated at £8500 per
woman per year globally [3].

Three subtypes of endometriosis have been described:
superficial peritoneal endometriosis (SPE), ovarian endo-
metriosis and deep endometriosis [2]. Around 80% of
those with endometriosis have SPE. A lack of non-inva-
sive endometriosis tests mean definitive diagnosis is usu-
ally achieved by visualisation of the lesions at diagnostic
laparoscopy [2]. During laparoscopy, if SPE is found,
gynaecologists usually remove it surgically (by excision
or ablation) [4, 5]. Investigation and surgical removal
require gynaecological surgical expertise and form a
significant proportion of the gynaecological workload.
However, around 50% of patients who have undergone
surgical treatment for endometriosis re-present with
persistent, or recurrent, pain within 5 years and surgical
reintervention rates are high [6, 7].

Limited evidence exists to support current endometri-
osis guidelines, showing whether or not surgical removal
of isolated SPE improves (or worsens) symptoms and
quality of life [4, 5]. A 2014 Cochrane systematic review
and meta-analysis of laparoscopic surgery for endome-
triosis concluded that laparoscopic treatment leads to
improved condition-associated pain (cited as ‘better’ or
‘improved’) when compared to diagnostic laparoscopy
alone at 6 months (OR 6.58, 95% CI 3.31-13.10) [8]. How-
ever, this conclusion is drawn from three randomised
controlled trials (RCT), comprising 171 participants with
multiple endometriosis subtypes. Furthermore, only one
small RCT included in the analysis (69 participants) has
follow-up data to 12 months showing benefit of surgery
(OR 10.00, 95% CI 3.21-31.17). This led the authors
of the systematic review to define the strength of the
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evidence, based on GRADE criteria, as of moderate and
low quality at six and 12 months respectively.

This Cochrane review was updated in 2020, but despite
reviewing 1175 articles, the authors reduced the num-
ber of included trials examining the effect of laparo-
scopic treatment of endometriosis on pain to one study
of 16 participants with mixed disease type [9]. This was
a consequence of altered methodology including appli-
cation the core outcome set for trial reporting in endo-
metriosis studies [10]. Whilst the authors noted that
surgery improved pain at 12 months, the study was con-
sidered ‘very low-quality’ evidence. This led the authors
to conclude that they were ‘uncertain of the effect of
laparoscopic excision on overall pain scores compared
to diagnostic laparoscopy only and that further trials
are needed’ The paucity of evidence and need for addi-
tional studies was further echoed by an additional sys-
tematic review and meta-analysis of the effectiveness of
laparoscopic surgery for endometriosis, also published in
2020 [11]. Furthermore, the uncertainty surrounding the
effectiveness of laparoscopic management of SPE is com-
pounded by the limited evidence to allow an informed
selection of specific surgical modalities to remove SPE
(ablation versus excision) [12].

Consequently, both the 2017 National Institute of Clin-
ical Excellence (NICE) Endometriosis Guideline and the
recent Endometriosis Guideline by the European Soci-
ety of Human Reproduction and Embryology (ESHRE)
recommend further research is needed to determine the
effectiveness of laparoscopic removal of isolated SPE to
manage endometriosis-associated pain [4, 5]. This call
for research was further supported by the outcome of the
2017 James Lind Alliance Endometriosis Priority Setting
Partnership that established key research questions most
important to those with endometriosis and healthcare
practitioners [13].

We, therefore, plan to undertake a multi-centre trial
across the UK (called ESPriT2) where women who have
only SPE found at diagnostic laparoscopy are randomly
allocated to have surgical removal of SPE or diagnostic
laparoscopy alone. Surgical removal of SPE in the context
of this trial means excision, ablation, or a combination
of both. We aim to determine whether surgical removal
of endometriotic lesions improves overall endometrio-
sis-associated symptoms and quality of life or whether
surgery is of no benefit, exacerbates symptoms or even
causes harm.

In this protocol, from now on we use the terms ‘woman’
and ‘women’ However, it is important to note that endo-
metriosis can affect all people assigned female at birth, all
of whom are eligible to participate in this trial.
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Fig. 1 Schematic diagram of ESPriT2 trial design
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Objectives {7}
The primary objective of this trial is to compare laparo-
scopic removal of isolated SPE versus diagnostic laparos-
copy alone in terms of participants’ pain at 12 months
post-randomisation.

The secondary objectives of this trial are to compare
laparoscopic removal of isolated SPE versus diagnostic
laparoscopy alone in terms of:

Physical and emotional functioning
Requirement for future intervention
Occupational outcomes
Post-operative pain scores

Surgical complications

Pregnancy events
Cost-effectiveness

Adverse events
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Table 1 Inclusion and exclusion criteria for trial participants

Inclusion criteria Exclusion criteria

- Women* aged over 16 - Previous surgical diagnosis of endometriosis

- Undergoing laparoscopy for the investigation of chronic pelvic pain « Pregnant

«In order to be randomised, isolated superficial peritoneal endometriosis  « Women* who have undergone hysterectomy and/or bilateral oophorec-
(SPE) must be identified at laparoscopy (macroscopically) tomy

- Able to give informed consent

- Women* who are undergoing the following concurrent procedures at the
time of laparoscopy

o Salpingectomy

o Ovarian cystectomy

o Oophorectomy

o Division of dense adhesions

o Endometrial ablation
« Ovarian cyst on imaging that is the indication for surgery
« Deep endometriosis on imaging or at time of laparoscopy
- Endometrioma observed at the time of laparoscopy
- Peritoneal ‘pockets’ only noted at laparoscopy

" Women includes those assigned female at birth

Trial design {8}

ESPriT2 is a multi-centre participant-blind parallel-
group, superiority randomised (1:1) controlled clinical
and cost-effectiveness trial with internal pilot. Figure 1
provides a schematic diagram of the ESPriT?2 trial design.
The trial design and development of patient facing mate-
rials was informed by an ESPriT2 patient and public
involvement panel consisting of individuals with lived
experience of endometriosis and representatives from
patient support organisations.

Methods: participants, interventions and outcomes
Study setting {9}

This trial will take place in National Health Service
(NHS) hospitals in the UK including both British Society
for Gynaecological Endoscopy (BSGE) centres and gen-
eral gynaecology units. We aim to recruit in up to 70 hos-
pital sites.

Eligibility criteria {10}
Inclusion and exclusion criteria for trial participants are
detailed in Table 1.

Who will take informed consent? {26a}
Potentially eligible participants who are referred or self-
refer will be provided with a patient information sheet by
a member of the clinical research team at their trial site.
Initial contact may be face-to-face during a routine clinic
appointment or may be via a telephone/video call via an
approved NHS platform by a member of the research
team.

Informed consent to participate in the trial will only to
be taken by a member of the clinic research team once

the patient has had sufficient time to read the patient
information sheet, have their questions answered and
consider whether they wish to participate in the trial. At
least 24 h will be provided for potentially eligible partici-
pants to consider participation. All participants who are
approached via a call will have the option to attend the
hospital to discuss the trial and provide written informed
consent in person or provide informed consent verbally
over the call. Those who give verbal consent will have the
consent form signed by the researcher and a copy of this
signed form will be sent to the participant with contact
details of the research team should they decide to with-
draw consent. At the time of consent, the participant
will be reminded that they will be given a diagnosis post-
operatively of the findings at the time of laparoscopy but
will not be told if surgical removal was carried out. All
participants will be asked to re-confirm consent at the
time of their laparoscopy and will be asked to wet ink
sign the trial consent form before any further research
activities are carried out although questionnaires may be
completed before this signature is obtained.

Additional consent provisions for collection and use

of participant data and biological specimens {26b}
Participants consented to ESPriT2 will be offered the
option to participate in related biomarker (venous blood
sample prior to surgery) and imaging (pelvic ultrasound)
studies (ESPriT +) for future analysis. In addition, con-
sent will be obtained for longer-term follow-up at two
and five years and data linkage for fertility outcomes and
surgical reintervention.



Mackenzie et al. Trials (2023) 24:425

Interventions

Explanation for the choice of comparators {6b}

Diagnostic laparoscopy is required to diagnose SPE, com-
pared to other endometriosis subtypes (ovarian or deep)
that can sometimes be diagnosed using ultrasound by a
skilled operator. When SPE is identified, management
options include surgical removal (including surgical exci-
sion or surgical ablation or both) or no operative treat-
ment. The term surgical removal of SPE in the context
of this trial means excision, ablation or a combination of

both.

Intervention description {11a}

At the time of diagnostic laparoscopy, participants will
be randomised to diagnostic laparoscopy with surgical
removal of SPE or diagnostic laparoscopy alone. For par-
ticipants allocated to surgical removal of SPE, excision
and/or ablation of SPE will be dependent on the operat-
ing surgeon’s preference/usual practice. To maintain par-
ticipant blinding, all participants will have two accessory
ports sited in addition to the optical (usually umbilical)
port. All participants will be informed of a diagnosis
post-operatively but will not be informed whether surgi-
cal removal of SPE occurred.

Criteria for discontinuing or modifying allocated
interventions {11b}

Allocation will occur during diagnostic laparoscopy once
eligibility (see Table 1) has been confirmed. Perioperative
complications or surgical complexity may lead to discon-
tinuation of the allocated intervention, and this is at the
discretion of the operating surgeon. Reasons for incom-
plete removal of disease in those randomised to removal
are documented at the end of the procedure if applicable.

Strategies to improve adherence to interventions {11c}
Not applicable. The trial intervention will occur whilst
the patient is anaesthetised.

Relevant concomitant care permitted or prohibited

during the trial {11d}

All participants will be offered routine NHS gynaeco-
logical care during the trial, which includes the option
of taking any of the current recommended treatment
options for endometriosis, such as oral analgesia or
hormones (including concurrent levonorgestrel-intra-
uterine system insertion at surgery). Participants will
be permitted to take part in non-interventional stud-
ies such as questionnaire studies and bio banking (with
the exception of peritoneal biopsies). Participants will
be discouraged from co-enrolling in other drug, treat-
ment of pain or surgical trials. If participants co-enrol
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in another drug, treatment of pain or surgical trial their
subsequently collected ESPriT2 data will be excluded
from our analysis. Similarly, those enrolled in active
intervention phase of another gynaecological trial will
be excluded but eligible for inclusion if in long term fol-
low-up phase of other gynaecological trials.

Provisions for post-trial care {30}

At the end of 12 months of post-randomisation fol-
low-up, participants will be given the option to be told
which group they were randomised to. If they were
allocated to the diagnostic laparoscopy alone group,
they will have the opportunity to discuss whether they
wish to have surgical removal of SPE as a component of
their routine NHS gynaecological follow-up.

Outcomes {12}

The primary outcome in this trial is the ‘pain domain’
of the Endometriosis Health Profile-30 (EHP-30) ques-
tionnaire at 12 months post-randomisation.

EHP-30 is a commonly used, condition-specific,
patient reported outcome questionnaire that assesses
health-related quality of life in endometriosis across five
key domains (pain, control and powerlessness, emo-
tional well-being, social support, and self-image) [14].
Evaluation of EHP-30 has shown consistent acceptabil-
ity, validity, reliability and sensitivity to change suitable
for use within endometriosis research and clinical trials
of endometriosis interventions [15, 16].

Secondary clinical outcomes will include measures of
use of hormones and analgesics, occupational impact,
post-operative pain and reproductive outcomes. Second-
ary outcomes are detailed as follows:

+ Time off work and presenteeism defined by the Work
Productivity and Activity Impairment Questionnaire
(WPAIQ) at 12 months

+ Need for hormonal medication for endometriosis-
related symptoms at 3, 6 and 12 months

+ Need for analgesics for endometriosis-related symp-
toms at 3, 6 and 12 months

+ Pain domain of the EHP-30 at 3 and 6 months

+ Total score of EHP-30 at 3, 6 and 12 months

+ Fatigue symptoms defined by the Brief Pain Inven-
tory (BFI) at 12 months

+ Neuropathic pain features identified by PainDE-
TECT™ at 12 months

+ Urinary symptoms defined by Pelvic Pain and Urinary
Frequency (PUF) Patient Symptom Scale at 12 months

+ Irritable bowel symptoms defined by the ROME IV
Criteria at 12 months
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Table 2 Trial composite questionnaires can be completed in person, via telephone, via post or via online link (¥). Follow-up outcome
questions are completed via a telephone call (**). Consent confirmed if initial consent was via telephone (***). NB: Longer term

follow-up not shown in this table as not funded at time of writing

Phase Baseline Randomisation Days 1-7 post-
(day of surgery) operatively

(+ 1 week)

30 days post-
operatively
(+1 week)

12 months
post-operatively
(+2 weeks)

3 months post-
operatively
(+2 weeks)

6 months post-
operatively
(£ 2 weeks)

Consent to trial X XHFE

Eligibility X X

Medical history

Post-operative X

pain diary

Post-operative X

phone call (com-
plications)

Trial composite X
questionnaires®

Follow-up out-
come form**

Adverse events X

+ DPain catastrophizing measured by Pain Catastrophiz-
ing Questionnaire (PCQ) at 12 months

+ Fibromyalgia defined by Fibromyalgia Scale (ES) at
12 months

+ Specific patient reported symptoms defined by Meas-
ure Yourself Medical Outcome Profile 2 (MYMOP2)

+ DPost-operative (up to 7 days after surgery) pain and
analgesic requirements by patient reported diary

+ Length of hospital stay

+ Adverse events related to surgery at 30 days

« Surgical complications at 30 days

« Surgical operating time

« Need for further surgery for endometriosis related
symptoms at 12 months

+ Pregnancy events at 3, 6 and 12 months

Outcomes used for the economic evaluation will
include:

« Utility values, derived from EQ-5D-5L health-related
quality of life score at 3, 6, and 12 months

+ General wellbeing defined by Capability Question-
naire (ICECAP-A) at 3, 6, and 12 months

« Costs and resource use at 3, 6 and 12 months (pri-
mary and secondary care use)

+ Impacts on employment, caregiving, and other usual
activities (e.g. education)

For those allocated to surgical removal, we will also report
the operative technique for removal of endometriosis (exci-
sion, ablation, or combination) and adequacy of removal
of endometriosis (subjective and independent). Subject to

further funding we aim to compare future fertility and need
for further surgery using data linkage and assess EHP-30,
ROME 1V, PUF, EQ-5D-5L, PainDETECT"", hormonal and
analgesic use, fertility interventions and pregnancy events
measured at 2 and 5 years post-randomisation.

Participant timeline {13}
A schedule of events for participants is detailed in
Table 2.

Sample size {14}

An 8-point difference of the EHP-30 pain domain is
equivalent to a standardized difference of 0.36 (assuming
a standard deviation of 22) and reduction in pain of this
magnitude is considered clinically significant. Data from
a UK endometriosis trial (PRE-EMPT ISRCTN97865475)
shows a standard deviation (SD) of 19 (95% CI 16-22) in
baseline EHP-30 scores [17]. Assuming an 8-point dif-
ference and a SD of 22, 160 participants are required in
each treatment arm to detect that difference with 90%
power and a two-sided 5% significance level. Assuming a
maximum of 20% loss of primary outcome data, 400 ran-
domised participants will be required. We acknowledge
that the variability in our outcome may be different to
that observed in the PRE-EMPT trial due to differences
in the intervention; therefore, the ESPriT2 trial steering
committee (TSC) will review blinded pooled EHP-30
data and advise whether the sample size should be recon-
sidered, if necessary.
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Recruitment {15}

We will randomise 400 participants (200 per trial group).
To achieve this, we estimate we will need to consent
1000-1200 participants (based on our experience of
recruiting to similar surgical endometriosis trials). Iden-
tification of potentially eligible ESPriT2 participants will
occur via three pathways. Potentially eligible participants
can be identified via gynaecology out-patient depart-
ments following a clinical decision to perform a diag-
nostic laparoscopy for the investigation of chronic pelvic
pain. Alternatively, potentially eligible participants can be
identified from diagnostic laparoscopy waiting lists and
invited to participate, or individuals can self-refer after
seeing trial promotional material.

Assignment of interventions: allocation

Sequence generation {16a}

Eligibility will be confirmed at the time of laparoscopy
following a finding of SPE only. Participants will be ran-
domised in 1:1 ratio to either diagnostic laparoscopy
alone or to concurrent surgical removal (ablation/exci-
sion/combination of both) using a remote randomisation
system provided independently by Edinburgh Clinical
Trials Unit (ECTU). Randomisation will use a computer-
based randomisation system stratified using permuted
blocks by the following important prognostic variables:

«+ Presence of dysmenorrhoea (yes/no)
+ DPre-operative hormone treatment (yes/no)
+ DPresence of dyspareunia (yes/no)

Concealment mechanism {16b}

The participant’s intraoperative data will be entered into
a 24-h computerised central randomisation service by
means of a secure web interface or by a telephone call to
the trial management team.

Implementation {16c}

The ECTU randomisation service determines the treat-
ment allocation and will be given to the operating
surgeon. If the database is not available, emergency ran-
domisations will be performed by simple randomisation
using a computer-generated random number list pro-
vided independently by ECTU. The allocation sequence
will be enclosed in sequentially numbered, opaque,
sealed envelopes. Envelopes are opened by the research
team only after the enrolled participant has eligibility
confirmed, and the treatment allocation will be given to
the operating surgeon.
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Assignment of interventions: blinding

Who will be blinded {17a}

This is a participant blind trial. Participants will be
informed of a diagnosis post-operatively but will not be
informed if surgical removal was carried out. All attempts
will be made to minimise the inadvertent unblinding of
all trial participants. This will include providing tem-
plates for operative findings and standardised discharge
letters. The operation note will include only the operative
findings but not treatment allocation or details of surgi-
cal removal (if applicable). These will be recorded within
the surgical case report form (SCRF) and will be added to
the individuals NHS records at the end of participation.
Participants’ general practitioners will not be informed
of whether surgical removal of SPE occurred during the
trial period but will be informed when a diagnosis of SPE
is made. Where feasible, the onward clinical management
within secondary care will not be those who performed
surgery. The importance of maintaining blinding will be
emphasised to all members of the surgical care team, e.g.
anaesthetic staff, theatre, and recovery staff, etc.

Procedure for unblinding if needed {17b}

At the end of 12 months of post-randomisation follow-
up, participants will be given the option to be unblinded.
An unblinding facility will be available on the database.
If it becomes necessary to unblind a participant prior
(e.g. at the participant’s request or for emergency pur-
poses), they will need to contact the local principal
investigator (PI) and local research team who will fol-
low the unblinding procedure on the trial database.
This will be documented on the database with the rea-
son why the unblinding has taken place as well as the
date of the unblinding. Participants unblinded prior to
12 months will still be requested to complete trial out-
come measures.

Data collection and management

Plans for assessment and collection of outcomes {18a}

Trial composite questionnaire

The trial composite questionnaire contains a range of
validated patient-reported outcome measures. Responses
to this questionnaire will be collected pre-operatively and
then at 3, 6 and 12 months post-operatively (see Table 2).
It can be completed in person, via telephone, via post or
via online link. The baseline and follow-up trial compos-
ite questionnaire will include:

« Endometriosis Health Profile-30 (EHP-30) [14]
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o 30 question and five scale endometriosis ques-
tionnaire (explained above)

+ Rome IV Criteria [18]

o Three questions to identify irritable bowel syn-
drome

« DPelvic Pain and Urinary Frequency (PUF) Patient
Symptom Scale [19]

o Eight-point scale about urinary patterns and
pain

™

« PainDETECT. " [20]

o 1l4-item questionnaire to identify neuropathic
pain

« Brief Fatigue Inventory (BFI) [21]

o Six-item questionnaire correlated with stand-
ard quality of life measures assessing severity
of fatigue and impact of fatigue on functioning
over the previous 24 h

« Pain Catastrophizing Questionnaire (PCQ) [22]

o 13-item scale, with each item rated on a 5-point
scale. The PCQ is broken into three subscales
being magnification, rumination, and helpless-
ness. The scale was developed as a self-report
measurement tool that provided a valid index
of catastrophising

+ Fibromyalgia Scale [23]

o Seven questions related to fibromyalgia symp-
toms

« Measure Yourself Medical Outcome Profile 2
(MYMOP?2) [24]

o Patient-generated outcome questionnaire

+ Work Productivity and Activity Impairment Ques-
tionnaire (WPAIQ) [25]

o Questions related to the effect your health
issues have on work and regular activities

« EuroQol 5 Dimensions 5 Level Questionnaire (EQ-
5D-5L) [26]

o Two-part questionnaire with the EQ-5D
descriptive system and the EQ visual analogue
scale to assess patients’ health state in five
dimensions: mobility, self-care, usual activities,
pain/discomfort and anxiety/depression

«+ Capability Questionnaire (ICECAP-A) [27]

o Capability instrument for adults
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The baseline and follow-up questionnaire differ
where:

1. The baseline questionnaire contains text prior to the
EHP-30 as follows “This questionnaire asks about
‘symptoms due to endometriosis’ We realise that you
do not know whether or not you have endometriosis
so please try and ignore the references to endometri-
osis and simply answer the questions focusing on the
symptoms.

2. The questions in the MYMOP2 questionnaire are
adapted in the follow-up questionnaires to account
for the fact that the participant needs to remember
how they answered this questionnaire at baseline.

Trial follow-up outcome form

The trial follow-up outcome form documenting analgesic
use, hormonal medication, pregnancy events and use of
healthcare services will be collected at 3, 6 and 12 months
post-operatively via telephone by the research team. Par-
ticipants will also be asked about any impacts associated
with their condition on their work, caring responsibilities
or other usual activities (e.g. education).

Surgical case report form

Following laparoscopy, the surgeon will complete a surgi-
cal case report form (SCRF) detailing information about
the operation. For all participants this will be:

+ Grade of surgeon and whether they self-identify as an
advanced laparoscopic surgeon

+ Diagnosis of endometriosis subtype (SPE, ovarian
endometrioma, deep)

+ Ovarian cyst present that requires removal

« Confirmation of eligibility to be randomised

+ Details of SPE (location, number and appearance of
lesions)

+ Details of other findings (fibroids, adhesions, perito-
neal pockets)

+ Hysteroscopy/cystoscopy taking place during lapa-
roscopy (yes/no)

+ DPathology results if endometriosis is removed or
deep disease or endometrioma found

For all randomised participants:
+ Details of any tubal dye tests performed

+ Duration of surgery
+ Concurrent intrauterine system/device insertion
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+ Number and location of accessory ports, not includ-
ing optical port.

+ Intraoperative complications (e.g. uterine perfora-
tion, anaesthetic complication, injury to surrounding
anatomy, haemorrhage, and laparotomy)

+ Details of images captured for diagnosis

For randomised participants allocated to surgical
removal of SPE:

+ Type of removal will be recorded (excision, ablation
or combined)

+ Details of images captured showing any removal

+ Subjective assessment of whether or not complete
removal was achieved (and reasons for this)

+ Histological result if SPE excised and sent for histo-
logical assessment

The SCRF includes a specific set of pre-determined
images. For the diagnostic laparoscopy, this is a stand-
ard panel of images of the pelvis which include the uter-
ovesical fold, pouch of Douglas and right and left ovarian
fossa. If allocated to surgical removal, the type of surgi-
cal removal will be documented, and an assessment of
the adequacy of removal and images of treated areas will
be performed. Three independent clinicians will assess
these images, blind to operating surgeon’s classification,
to reduce the likelihood of misclassification and complete
an electronic surgical verification form detailing extent of
endometriosis and adequacy of removal (if carried out).

Post-operative diary

Participants will be asked to complete a diary of analgesic
use and numerical rating score for worst and average pel-
vic pain on days 1 to 7 post-operatively.

Post-operative form

A post-operative form (part of the electronic data col-
lection form (DCF) will be completed detailing com-
plications up to 30 days post-operatively. This will be
completed by the clinical research team, utilising infor-
mation gained by a phone-call to the patient and cor-
related with the participant’s hospital record. Specific
complications include urinary retention, unintended
overnight stay, haemorrhage, transfusion, pelvic haema-
toma, visceral injury (bowel, bladder, ureteric), infection
(urinary, chest, wound, pelvic abscess, other), venous
thromboembolism, fistula, hernia, return to theatre,
readmission, ITU admission and death. Any report-
able adverse events (AE) will be collected up to 30 days
post-operatively.
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Data collection form

At baseline, the following personal data will be collected
from trial participants in the data collection form (paper
or electronic via a secure web interface to the trial data-
base): name, NHS number or community health index
number (Scotland only), unique hospital number, email
address, telephone number, home address, ethnicity and
year of birth. On the day of randomisation, an electronic
DCF will be completed by a member of trial team and
will include current analgesic use, current hormone use,
visits to primary and secondary care providers, postcode
to determine deprivation index, clinical pregnancy test
result, future fertility intent, occupation and education,
presence of dysmenorrhea (yes/no), presence of dyspare-
unia (yes/no) and presence of cyclical pain without men-
ses (yes/no).

Plans to promote participant retention and complete
follow-up {18b}

Participant retention strategies include flexibility in data
collection method and timing. Participants can provide
data in person or using telephone, online or postal meth-
ods with a 2—4-week window provided around each point
of follow-up. Support is available from a clinical research
nurse via telephone if a participant may experience dis-
tress when completing the trial questionnaires.

Data management {19}

Electronic data will be stored on University of Edinburgh
secure server which is password protected and access
is limited according to trial role. The participant’s email
address will be kept securely on the trial database for
the purposes of follow-up. Data from the trial composite
questionnaire, trial follow-up outcome form (DCF), post-
operative form, and SCRF will be uploaded and stored on
a secure database. Personal data will be stored for a mini-
mum of 5 years by the research team in a locked cabinet
with limited access in research offices in all centres. Sur-
gical digital images will be anonymised and uploaded. If
print out images are only available, these will be scanned
and then uploaded via the secure web interface.

The University of Edinburgh and NHS Lothian are joint
data controllers. Any data breaches will be reported to the
University of Edinburgh and NHS Lothian Data Protection
Officers who will onward report to the relevant authority
according to the appropriate timelines if required.
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Confidentiality {27}

All evaluation forms, reports and other records will be
identified in a manner designed to maintain participant
confidentiality. All records will be kept in a secure storage
area with limited access. Clinical information will not be
released without the written consent of the participant.
The investigator and trial site staff involved with this trial
may not disclose or use for any purpose other than per-
formance of the trial, any data, record or other unpub-
lished information, which is confidential or identifiable,
and has been disclosed to those individuals for the pur-
pose of the trial. Prior written agreement from the spon-
sor or its designee must be obtained for the disclosure of
any said confidential information to other parties.

Plans for collection, laboratory evaluation and storage

of biological specimens for genetic or molecular analysis

in this trial/future use {33}

Participants consented to ESPriT2 will be offered
the option of providing a venous blood sample
(approximately 55 ml) for a separate biomarker study
(ESPriT +). Standard processes regarding collection
and processing of the samples will used by each partici-
pating site. Blood samples (serum and plasma) will be
frozen and stored locally and then sent via a specialised
courier to the trial management team within the Uni-
versity of Edinburgh. Part of the blood samples will be
sent with consent to Roche Diagnostics, Penzberg, Ger-
many, and part of the blood samples will be retained
by the University of Edinburgh for future ethically
approved studies. All samples will be coded and will
only be identifiable via a unique participant number.

Statistical methods

Statistical methods for primary and secondary outcomes
{20a}

Analyses will primarily be intention-to-treat where all
randomised participants will be included in the analysis
retained in the group to which they were allocated and
for whom outcome data are available. All results will be
presented as point estimates, 95% confidence intervals
with associated p-values. We will specify all analyses to
be undertaken in a statistical analysis plan to be final-
ised before database lock.

Primary outcome analysis

The primary outcome, pain domain of the EHP-30 at
12 months, will be compared using a linear regression
model to estimate the mean difference in outcome, includ-
ing fixed effect terms for surgical removal group, baseline
pain score and stratification variables. Unadjusted results
will also be presented to support the findings of the pri-
mary analysis. Secondary analyses will include using
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repeated-measures (multi-level) models incorporating
outcome data from other follow-up time points.

Secondary outcome analysis

A similar approach to the primary analysis will be used for
analyses of the other secondary outcomes, using an appro-
priate (depending on outcome type) regression model.

Economic analysis

An economic evaluation will be conducted using trial
data based on the primary economic outcome of cost
per quality-adjusted life year (QALY) gained, with a
secondary analysis of cost per clinically significant
change in symptom score at 12 months (using EHP-30).
The primary perspective adopted will be an NHS and
personal social services perspective, but a wider soci-
etal perspective will also be pursued using trial data
about impact on work productivity. The NHS resource
use collected will include secondary care costs related
to surgery, length of stay and complications/readmis-
sions as well as primary care and other healthcare costs.
If the trial demonstrates that laparoscopic removal is
effective in the management of SPE, longer term costs
and outcomes will be assessed as part of a decision-
analytic model.

The primary analysis will be in the form of a cost-
utility analysis using the EQ-5D-5L instrument (col-
lected at baseline, 3 months, 6 months and 12 months)
plus data on costs and resource use collected in the
trial. For the cost-utility analysis, we will evaluate the
cost per QALY gained at 12 months. A secondary anal-
ysis will use the EHP-30 (using the same approach as
adopted for the clinical analysis) and evaluate the cost
per clinically significant change in symptom scores at
12 months. For those allocated to surgical removal, the
primary outcome data will be summarised by the surgi-
cal approach (excision, ablation, or combined). A range
of sensitivity analyses will be conducted to explore the
impact of uncertainty on the results.

Interim analyses {21b}

For the internal pilot, we will use stop—go criteria based
on a Green-Amber-Red statistical approach includ-
ing sites recruiting over the first 18 months. Assuming
each centre month follows an independent identically
distributed Poisson distribution with mean 0.33 and an
expected randomisation of 54 participants by the end
of month 18, we will use the following stop—go criteria.

« ‘Green’ will be within 1 standard deviations of 54,
i.e. if we have randomised 46 or more with an aver-
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age rate per centre per month of 0.28 we will con-
tinue unchanged.

+ ‘Amber’ will be within 1-4 standard deviations, i.e.
if we randomise between 24 and 46 with an aver-
age rate per centre per month of 0.12, then we will
modify (export identified best practice from best
recruiting sites; and/or more sites; and/or more
recruitment time).

+ ‘Red’ will be if we randomise less than 24 then con-
sideration will be given to stopping the trial, includ-
ing discussions with the funder (NIHR/HTA).

Methods for additional analyses (e.g. subgroup
analyses) {20b}

Subgroup analyses

We will perform the following sub-group analysis of the
primary outcome, and test for sub-group interactions if
appropriate:

+ Dysmenorrhoea (yes/no)

+ Dyspareunia (yes/no)

+ Use of hormones (yes/no)

« Extent of disease (<1 cm?, 1-3 cm? and > 3 cm.?)

+ Neuropathic pain (PainDETECT.") defined by a
score of > 19

Exploratory analyses

In addition, for those allocated to surgical removal, the
primary outcome data will be summarised descriptively
by the surgical approach (excision, ablation, or com-
bined). These analyses will be exploratory only, reflect-
ing that the modality of SPE removal is the choice of
the operating surgeon rather than randomised. Con-
sequently, the three groups (excision, ablation or com-
bined) are likely to be imbalanced with regard to size,
patient characteristics and other confounding factors.
They will also be of insufficient size to draw conclusions
of relative efficacy between excision and ablation.

Methods in analysis to handle protocol non-adherence

and any statistical methods to handle missing data {20c}
The trial sample size calculation accounts for a loss of
20% of primary outcome data. A sensitivity analysis
using imputation of missing values will be considered
only if the proportion of cases with missing values is
sufficiently large.

Plans to give access to the full protocol, participant-level
data and statistical code {31c}

The datasets, including participant-level data gener-
ated during the current trial, will available via the
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corresponding authors 6 months following publication
of the trial results.

Oversight and monitoring

Composition of the coordinating centre and trial steering
committee {5d}

During development of the trial, a trial management
group (TMQG) was established to oversee and lead the
trial. The TMG includes academic gynaecologists,
research nurses, a clinical trials manager, a methodolo-
gist and a blinded and unblinded statistician. The TMG
meets monthly. An independent TSC was established
to provide oversight of trial conduct and progress. The
trial steering committee meets 12 monthly and includes
six members (gynaecologists, trialists and a patient and
public involvement representative).

Composition of the data monitoring committee, its role
and reporting structure {21a}

An independent data monitoring and ethics commit-
tee (DMEC) of three experienced trialists and stat-
isticians has been established to oversee the safety
of participants in the trial. The DMEC will regularly
review data on the outcomes and adverse events along
with updates on results of other related studies and
any other analyses that the DMEC may request. If the
opinion of the DMEC is that one treatment is defi-
nitely more or less effective that the other, they will
advise the chair of the TSC. The Trial office will for-
ward DMEC open meeting minutes to the sponsor and
funder.

Adverse event reporting and harms {22}

Participants will be asked about the occurrence of AEs
related to their surgery or related to any new medical
therapies taken for treatment of their pelvic pain started
from the day of laparoscopy. These will be recorded by
the research teams during the 30-day follow-up phone
call. No adverse events will be recorded for any pre-exist-
ing or unrelated conditions. No adverse events will be
collected after 30 days post-operatively. No serious AEs
will be reported to the sponsor. Any common anticipated
events, e.g. surgical complications, which are collected as
data on the DCF do not need to be recorded as AEs to
reduce duplication of data.

Frequency and plans for auditing trial conduct {23}

This trial is co-sponsored by The University of Edinburgh
and NHS Lothian. The Academic and Clinical Central
Office for Research & Development (ACCORD) spon-
sor representative risk assessment, if required, will deter-
mine if audit by the ACCORD quality assurance group is
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required. Should audit be required, details will be cap-
tured in an audit plan. Audit of investigator sites, trial
management activities and trial collaborative units, facili-
ties and third parties may be performed.

Plans for communicating important protocol amendments
to relevant parties (e.g. trial participants, ethical
committees) {25}

Any changes in research activity, except those necessary
to remove an apparent, immediate hazard to the par-
ticipant in the case of an urgent safety measure, will be
reviewed and approved by the chief investigator. Amend-
ments will be submitted to a sponsor representative for
review and authorisation before being submitted in writ-
ing to the appropriate research ethics committee and
local R&D offices for approval prior to participants being
enrolled into an amended protocol.

Dissemination plans {31a}

Results from this trial will be shared through publica-
tion in a high-impact open access peer-reviewed journal
publication and presented at international conferences.
Results will be shared through professional bodies, such
as the British Society for Gynaecological Endoscopy.
Findings will be disseminated to the public via organisa-
tions such as Endometriosis.org and Endometriosis UK
and published on the Chief Investigators institutional
webpages (www.exppectedinburgh.co.uk).

Discussion

This trial aims to generate high-quality data to inform
clinical practice on the clinical and cost-effectiveness of
surgically removing isolated SPE in women with chronic
pelvic pain. Regardless of trial outcome, we believe the
data collected will contribute significantly to support-
ing women in informed decision-making regarding their
individual endometriosis treatment options.

We appreciate that there may be recruitment difficulties
encountered in this trial, due to preconceived ideas about
surgical outcomes amongst both patients and clinicians fol-
lowing surgical management of SPE, e.g. that ‘excisional’
laparoscopic surgery is curative. Similar preconceived ideas
regarding treatment outcomes have been observed to act
as barriers to recruitment in other surgical RCTs with pla-
cebo arms, even when evidence supporting existing surgical
practice is poor [28]. However, we were reassured, during
the trial planning, that most UK endometriosis surgeons
recognized the poor evidence base for ablation or excision
of SPE for the treatment of pelvic pain [29]. Of the surgeons
who responded to our survey (n=88), 81% considered a trial
to be required, and 73% were willing to participate. When
women with chronic pelvic pain (#=1218; 98.8% of whom
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had endometriosis) were surveyed: 20% said they ‘definitely
would’ and 26% said that they ‘would likely participate’ in our
clinical trial.

We also acknowledge that we will need to recruit and
consent between 2- and threefold more women (esti-
mated to be 1000-1200) to facilitate our randomisation
target of 400 women. In addition, we appreciate that we
cannot control the time between consent and date of sur-
gery (day of randomisation). Most notably, restructuring
of service provision and de-prioritisation of non-emer-
gency gynaecological operating in the UK following the
COVID-19 pandemic has seen waiting times for diagnos-
tic laparoscopy grow significantly [30, 31].

In summary, this multi-centre participant-blind par-
allel-group randomised controlled trial represents an
important step towards the improved understanding of
the role of surgical removal of SPE in the management of
endometriosis-associated pain.

Trial status

Recruitment began on 1 April 2021 and is estimated to
complete on 30 January 2024. At the time of initial man-
uscript submission, 45 sites are recruiting, 382 partici-
pants have been consented and 89 participants have been
randomised. Current protocol version is 4.0.
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