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Protocol amendments since Version 1.0
Section 6. Enrolment (page 19).
Explanatory note added detailing the arrangements and time provision for consent process.

Protocol amendments since Version 2.0

Contents (page 2).

Page numbering updated.

General information (pages 7-10).

Full membership of study committees specified.

Change of site Principal Investigator for Manchester.

Section 1. Introduction (page 13).

Correction of gestational age range for second trimester ultrasound screening programme.
Section 3. Study Design (page 18).

Independent expert panel to be appointed for assessment of diagnostic agreement rather
than individual assessments by two fetal medicine experts.

Section 5. Selection and withdrawal of participants (page 22).

Clarification of wording for inclusion criteria.

Section 7. Study Treatment (page 23).

Clarification of the purpose of second reporting of MR studies by Sheffield team.

Section 8. Assessments and procedures (page 31).

Clarification that in all cases fetal medicine clinic staff (e.g. a research midwife) will determine
if and when it is appropriate to give or send survey questionnaires to study participants. A
redundant sentence has also been removed from the protocol text (which described how
survey questions were to be developed).

Section 8. Assessments and procedures (page 32).

Fetal medicine midwifery staff will also be included in health professional interviews
depending on available resources and theoretical saturation.

Section 8. Assessments and procedures (page 37-38).

Clarification of terminology used in Table 2 (Expected serious adverse events). Reference also
made to detailed procedures for adverse event reporting within the Appendix.

Section 9. Statistics (page 40).

Reference added to detailed Statistical Analysis Plan (SAP) within the Appendix.

Appendix (page 48).

Full list of Case Report Forms and other study documentation included, along with document
links. Each referenced document is subject to individual version and date control distinct from
the main protocol text (document links will be maintained to the most recent version). Please
note that the Research Ethics Committee will be notified of any amendments to documents
listed within the Appendix which are subject to their specific review and approval procedures
(these being Forms A—Cand | - S).

Protocol amendments since Version 3.0

Section 8. Assessments and procedures (pages 25-26).

Additional procedures and documentation are described to aid collection of pregnancy
outcome information , including the offer of postnatal ultrasound scans and post mortem MRI
examination.

Appendix (page 50).

New Case Report Forms T, U, V, W, X added to list of document links. An additional document
is also listed detailing the requirements of the Expert Panel which will be appointed to assist
with data interpretation and analysis.

Protocol amendments since Version 4.0
Title Page

CSP reference added

General Information

Page 4 of 59



Updates to membership of Data Monitoring and Ethics Committee (removal of non-voting
member Angelo Franchini). Update to study management group, removal of Mike Reeves and
substitution of Allan Wailoo for Simon Dixon. Update of Principal Investigator list to include
new sites.

Section 5 Selection and withdrawal of participants

Clarification to inclusion criteria 1 regarding gestational age to make clear that participants
can be consented at 17 weeks but MRI must take place at 18 weeks.

Section 8 Assessments and procedures

Additional text to say that information on participants parity will be collected

Section 8 Assessments and procedures

Additional text to explain that 3" trimester ultrasound data can be used as a reference
standard in cases of losses to follow up and where local clinicians have decided against
postnatal imaging

Section 8 Assessments and procedures

Additional text to explain that Health Professionals may be contacted for interview by
telephone

Section 8 Assessments and procedures — Study Safety

In table of expected SAEs added definition of pre-term delivery as being less than 37 weeks
Section 9 Statistics

Added definition that the date the MRI is performed is used as the of date of management
choice. Meaning that the sub-group of women whose management choice is made by 24
weeks gestation will be those women whose MRI scan was performed before 24 weeks.
Section 9 Statistics

Changed the information about when the interim analysis will be carried out from after
approximately 350 reference diagnosis have been obtained to after approximately 100
reference diagnosis have been obtained.

Protocol amendments since Version 5.0

Section 10 Study supervision

Update to figure 4.0 with revised project management plan reflecting 10 month extension to
the recruitment period.

Appendix

Removal of list of list of Case Report Forms and other study documentation. Insertion of “Add
On” sub study appendix

Protocol amendments since Version 6.0

General Information (Core staff and Principal Investigators)

Study manager and sites have been updated to reflect changes to the trial team. Study
summary; Section 3 Study Design including Figure 1; Section 9 Statistics
Updated the recruitment target to ‘at least 750’ rather than 750 in order to achieve the 366
and 504 target.

Study summary; Section 3 Study Design including Figure 1

Updated the number of sites to ‘at least 13’ rather than 13.

Study summary; Section 3 Study Design including Figure 1; Section 5 Exclusion
criteria; Section 7 Study Treatment; Section 8 Key outputs

Amended Edinburgh to Belfast as Edinburgh is not a site, and Belfast is.

Protocol amendments since Version 7.0
Appendix Study Design and Assessment and Procedures
Details of £10 voucher incentive added
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Study Summary

The aim of this research study is to assess magnetic resonance (MR) imaging as a
technology to aid in the prenatal diagnosis of fetal developmental brain abnormalities.
The study will recruit at least 750 pregnant women from 18 weeks gestation onwards
where the fetus is known or suspected of having some form of developmental brain
abnormality based on antenatal ultrasound (US) examination. Study participants will
be consented from at least 13 collaborating fetal medicine units drawing from a large
and varied geographic and socio-economic referral area in England and Scotland. The
study is designed primarily to assess the diagnostic accuracy of MR imaging
(compared to the diagnostic accuracy of US alone), along with the related aspect of
diagnostic confidence. This will be determined by comparing prenatal diagnosis with
an anatomical reference diagnosis gained from either post-natal imaging in live born
infants (up to 6 months of age) or post-mortem examination in the event of fetal
demise, termination of pregnancy (TOP), stillbirth or early neonatal death. Figure 1in
the study design section of the protocol provides an overview of the study.

The clinical impact of MR imaging in this context will also be assessed both
quantitatively, as prospectively reported changes in clinical management attributable
to MR imaging results, and qualitatively by assessing the impact of the 'new technique’
on the clinicians who interact with the pregnant women. In parallel, the opinions of
the women included in the study will be sought in order to assess perceptions of MR
imaging on acceptability and decision making. Finally, health economic modelling will
be performed for the specific changes in management attributable to the inclusion of
MR imaging in the diagnostic pathway.

The work is centred at the Academic Unit of Radiology, University of Sheffield. The
MR examination itself will be performed either in Sheffield, Newcastle, Leeds,
Birmingham, Belfast or Manchester. The aim is to deliver a programme of research
able to inform fetal medicine practice within the United Kingdom in four years from
the start of the study. More specifically, it will provide evidence related to the clinical
and cost effectiveness of in utero MR imaging in the management of pregnancies
complicated by fetal brain abnormalities. The study will provide evidence relevant to
a range of health policy options, for instance indications for in utero MR imaging
based on gestational age (before and after 24 weeks) and for specific types of
suspected brain abnormality. The results should also provide some indication of the
clinical and patient acceptability of centralised versus regional MR services.
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1. Introduction

Fetal imaging with ultrasound has been the mainstay of screening programmes and
detailed anomaly scanning for many years. No imaging methodology is perfect and
various technical factors and physical limitations may conspire to produce a situation
in which sub-optimal images of the fetus are obtained. This may lead to an erroneous
diagnosis of structural abnormalities and incorrect prognostic information being
given to parents. The fetal brain is a particular area of concern because of the
relatively high frequency of developmental abnormalities and also the number of
clinically significant pathologies which give rise to subtle imaging changes. Advances in
MR technology allow highly reliable and accurate diagnoses of comparable pathology
to be made in children because of great improvements in spatial and contrast
resolution. Further advances in hardware and software in the 1990’s meant that in
utero MR imaging became a realistic clinical possibility and our group were pioneers
in this field [1]. From those first attempts at devising clinically usable sequences
without recourse to maternal sedation or fetal paralysis, several groups, including our
own, have confirmed that in utero MR for fetal brain abnormalities is a powerful
adjunct to ultrasound as early as 18 weeks gestational age.

A large proportion of the published early literature described the techniques
required to perform in utero MR along with anecdotal cases in which it had provided
additional information as an adjunct to ultrasound [2-7]. Although relatively large case
series were reported, most lacked comparison with a reference standard. This is
vital to confirm improvements in diagnostic accuracy. The status of the clinical
applications and ethical issues surrounding in utero MR was described by our group
in an invited review for the British Medical Journal [8]. All groups, including our own,
have been criticised by specialist fetal neurosonography experts on the basis of
artificially high detection rates for in utero MR resulting from biased patient selection
[9,10]. Our study published in 2004 [11] was significantly biased as it focused on 100
cases where ultrasound had not provided useful/optimal diagnostic information, for
instance due to fetal lie, oligohydramnios or unfavourable maternal habitus. We
showed that there was a 48% improvement in diagnostic accuracy when in utero MR
was included in the diagnostic pathway for these cases, and we believe that this figure
provides an estimate of the maximum potential improvement attributable to in utero
MR. Our more recent study focused on 147 fetuses with isolated ventriculomegaly as
judged by ultrasound with high confidence and no technical limitations [12]. In this
group in utero MR was still able to identify other clinically relevant brain findings in
17% of cases. Recent published research in the field of fetal neuroimaging with MR
has concentrated on ventriculomegaly, and this is undoubtedly highly relevant
because of the high prevalence of the finding (1-2/1000 pregnancies). Launay et al.
concluded that in utero MR was “more informative than ultrasound in 32.8% of cases”
and identified the cause of the ventriculomegaly in 21.3% of cases in a study of 61
fetuses [13]. Salomon et al. studied 185 third trimester fetuses with isolated mild
ventriculomegaly [14] and found that 11/185 (5.9%) had other brain abnormalities.

A large study of developmental brain abnormalities, with unbiased selection of cases,
is now required in order to inform clinical practice in the UK. This study will recruit
pregnant women identified during routine second trimester ultrasound screening
(i.e. between 18" and 20*° weeks gestation), but also will include abnormalities first
recognised later in pregnancy; i.e. this study will offer in utero MR to any woman
whose fetus may have a developmental brain abnormality at 18 weeks gestational age

Page 14 of 59



MERIDIAN protocol v7.1 02" Nov 2015

or later. Our previous experience in the field has shown that this is both practicable
and likely to be of clinical benefit.

There is a paucity of secondary research data in the area, with no meta-analyses
performed to date (to our knowledge). There is only limited evidence concerning the
effect of in utero MR on management and clinical outcome. Simon et al. showed that
46% of 52 cases were managed differently after in utero MR [15], while Levine et al.
found that counselling and management were changed after in utero MR in 49.7% and
13.5% of cases respectively [16]. While both authors concluded that MR was helpful in
fetuses with ventriculomegaly to visualise associated abnormalities, they did not
stipulate which other cases should be selected for in utero MR examination [9].
Significant changes in clinical management were shown in the majority of cases from
our study of isolated ventriculomegaly when further brain abnormalities were shown
on in utero MR, and this occurred most frequently between the gestational ages of 20
to 24 weeks [12].

The evaluation of in utero MR needs also to include patient views about the
acceptability of MR imaging for informing their understanding of fetal anomaly. New
technologies in fetal medicine raise ethical and social dilemmas for the patients
involved. The views of such women and their partners are important when
considering issues of clinical implementation [17]. Data from studies of MR experience
outwith pregnancy suggest that this technology may be perceived positively in terms
of e.g. comfort and impact on care [18]; however, it can also be associated with anxiety
[19, 20] and may be evaluated as less acceptable than ultrasound [21]. Overall
satisfaction with prenatal diagnosis is high [22]; key factors that impact on satisfaction
include participation in decision making [23], staff attitudes [23, 24] and the amount of
information provided [24]. The limited data available on the use of in utero MR
imaging suggest that it may generate additional distress (especially where fetal
prognosis is poor [25, 26]) and more anxiety than ultrasound [27].

The research undertaken in this study is therefore a logical extension of our previous
work. It will come from a large, widely representative population group and should
provide definitive data on diagnostic accuracy, diagnostic confidence, effect on
management and acceptability of in utero MR in a timely fashion. The study is
observational, however the results of in utero MR imaging will be available to fetal
medicine clinicians during the study and may therefore influence clinical
management decisions in individual cases (according to clinical judgement). This
scenario is already considered acceptable clinical practice in previous and ongoing
research studies both within our site and in other national and international centres.
Any change in clinical management and decision making directly attributable to the
information provided by in utero MR imaging will be recorded prospectively, and the
accuracy of that information will be compared against a postnatal or post mortem
reference diagnosis.

The sociological aspects of the study will examine patients’ views of care, including
overall satisfaction with care, acceptability of in utero MR in the process of prenatal
diagnosis, and the impact of in utero MR on decision making. Although measuring
phenomena like ‘confidence’ or ‘satisfaction’ in public sector services can be
problematic [28, 29], patient satisfaction remains a key indicator in the evaluation of
health care services from a user perspective [30, 31]. A synthesis of qualitative and
quantitative methods has been identified as useful in researching user perspectives
with health services like maternity care [29, 32]. Hence in order to understand patient
perspectives on the use of in utero MR in prenatal diagnosis we will adopt a mixed
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methods approach. This methodological approach is particularly important given that
there is evidence that MR imaging technology is often misrepresented in non-
professional domains [33, 34].

Understanding the possible implications of applying innovative health technologies
requires an approach that can situate such developments in their social and cultural
context [17, 35]. This means that whilst patient perspectives are important, the
perspectives of health professionals must also be explored if innovative use of in
utero MR is to be understood adequately. Diagnosis is a technical process, but also a
‘powerful social tool’ [36], and the history of MR use in medicine suggests that
understanding health professionals’ views is essential in producing an adequate
analysis of what innovative technology means in practice [37]. The inclusion of an in-
depth qualitative study of health professional perspectives alongside patient
perspectives therefore allows for a more comprehensive understanding of the utility
of in utero MR in this setting [32].

In terms of professional service users, the current study group includes 13 fetal
medicine units with a long record of collaboration with the Academic Unit of
Radiology in Sheffield. Specialist patient support groups relevant to the research,
some of which are already in close contact with our research network (for instance
the Association for Spina Bifida and Hydrocephalus, ASBAH; Antenatal Results and
Choices, ARC ), have been consulted regarding the design of the study and to give
their views on the proposed patient pathway.

In addition to the patient and public involvement outlined above, which has guided
the design of this protocol, the study will be conducted in compliance with the
principles of Good Clinical Practice (GCP) and relevant research governance
regulatory requirements.

2. Aims and objectives

The aim of the research is to assess magnetic resonance (MR) imaging as a
technology to aid the prenatal diagnosis of fetal developmental brain abnormalities.

1) We will assess diagnostic accuracy of in utero MR compared to antenatal US
through:

a) Measurement of diagnostic accuracy of antenatal US alone (i.e. prior to in utero
MR) relative to a reference diagnosis (post-natal imaging or post-mortem
examination).

b) Measurement of diagnostic accuracy of in utero MR (following antenatal US)
relative to a reference diagnosis (post-natal imaging or post-mortem examination).

2) We will assess the clinical effectiveness of in utero MR through:
a) Change in clinical diagnostic confidence before and after an MR scan
b) Effect of in utero MR on prenatal counselling and management intent

3) Through quantitative and qualitative psychosocial measures we will assess the
acceptability of the clinical care package with the use of MR imaging included.

4) A health economics analysis will be performed to assess whether the use of MR
scans are cost effective.
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Primary Hypothesis
Null

The diagnostic accuracy achieved by in utero magnetic resonance (MR) imaging
following detailed ante-natal ultrasound examination for suspected developmental
brain abnormalities is no greater than that achieved by ultrasound alone.

Alternative

The diagnostic accuracy achieved by in utero magnetic resonance (MR) imaging
following detailed ante-natal ultrasound examination for suspected developmental
brain abnormalities is greater than that achieved by ultrasound alone.

Secondary Alternative Hypotheses

Information provided by in utero MR makes a clinically effective contribution to
prenatal counselling and management.

Parents view in utero MR as a useful and constructive event in their clinical pathway.

Referring fetal medicine experts believe that the images and information from in
utero MR examination make a positive contribution to prenatal clinical management.

In utero MR makes a cost effective contribution to the prenatal diagnosis and
management of suspected developmental brain abnormalities.

3. Study Design

Multi-centre prospective observational study of diagnosis, management and
outcome in a large cohort of pregnancies affected by abnormal fetal brain
development.

The study is designed to include all developmental brain abnormalities identified by
ante-natal ultrasound screening from 18 weeks gestation onwards. Participants are
recruited from at least 13 sites within the UK incorporating a wide geographic and
socioeconomic base. MR scanning is then carried out either in a primary unit
(Sheffield) or in one of five secondary units (Newcastle, Leeds, Birmingham, Belfast
and Manchester). Figure 1 outlines the study design and length of time that each
participant may remain in the study process.
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Figure 1. MERIDIAN study design

1. Initial Fetal Medicine Consultation:

Patient recruitment and study consent (takes
place in 1 of the collaborating centres —
requires midwifery support/local awareness
of study); referral for MRI

- J
l < 2 weeks (14 days)

2. Attendance for MRI Scan: n=750 (as a
Safety screening, MRI scan, diagnostic report minimum to
(takes place in Sheffield — approx 50% cases, achieve the
Birmingham — 20%, Newcastle — 10%, full data set)

Manchester 10%, Leeds — 5%, Belfast 2%)

l typically 1-2 weeks

3. Subsequent Fetal Medicine
Consultation:

Counselling and management plan, feedback
documentation for study (takes place in
referring centre — requires midwifery support)

l up to 12 months follow up period
4 )

4. Pregnancy Outcome Data
Collection:

Maternal and paediatric medical note review
(referring centre; up to 12 months after MRI
scan — requires midwifery support/ongoing
patient contact and continued local
Kawareness and commitment to study) )
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Primary Outcomes

1) Absolute diagnostic accuracy of MR as assessed by percentage of cases where in
utero MR diagnosis agrees with post-mortem autopsy/MR or postnatal imaging.

2) Absolute diagnostic accuracy of US as assessed by percentage of cases where US
diagnosis at the time of referral for MR agrees with post-mortem autopsy/MR or
postnatal imaging.

Agreement between prenatal diagnosis (both before and after MR) and outcome

diagnosis will be judged by an appointed independent expert panel consisting of a
fetal medicine clinician, paediatric neuroradiologist and paediatric neurologist or
neurosurgeon.

Secondary Outcomes
Effect of including MR scan on diagnostic confidence

Change in diagnostic confidence will be measured before and after the MR scan as
assessed by a 5 point Likert scale.

Effect of including MR scan on prognosis

Change in prognosis will be measured before and after the MR scan as assessed by a
4 point categorical scale (poor — less than 50% chance of normal neuro-
developmental outcome, intermediate - 50-90% chance of normal outcome,
favourable - greater than 90% chance of normal outcome, normal — no abnormality
found after detailed fetal medicine investigation).

Effect of including MR scan on management

Change in management will be measured before and after the MR scan as assessed
by a 2 point categorical scale. This scale will record whether termination of
pregnancy was discussed on the basis of poor neuro-developmental prognosis.

4. Ancillary sub-studies
Sociological Study

A Sociological study will be integrated into the trial in order to provide insight into the
experiences and acceptability of the new intervention, from the perspective of both
study participants (women and, where possible, their partners) and clinicians (fetal
medicine consultants and radiologists). This will be completed using a mixed
methods approach of quantitative (surveys) and qualitative (interviews) methods.

Quantitative Study of Participants

Introduction

The quantitative data from participants will provide insight into the impact of the
intervention (MR scan) on their perceptions and experiences of their health care in

relation to overall satisfaction, acceptability of care, and impact on understanding and
decision making about fetal anomaly in pregnancy.
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Study Design
This will consist of 2 surveys for the participants to fill out. The first will consist of a

short questionnaire completed after the fetal medicine consultation at which the in
utero MR scan findings are discussed and a provisional management plan is made.
The second will be a repeat measurement of the first survey at 3-6 months after the
outcome of the pregnancy (either birth, or termination of pregnancy) has taken
place, with an additional qualitative open text question.

Initial Consultation &
Consent

A 4

Attendance for MRI Scan

\ 4

Subsequent Fetal Medicine

Consultation

Specialist to give participant survey
1to fill out and send copy to
qualitative researcher.

\ 4

Termination of pregnancy or birth
depending on decision made at last
visit above.

A 4

Between 3 & 6 months later — Fetal
Medicine Specialist to contact
participant and to let them know
that survey 2 is in the post. Survey
contains stamped-addressed
envelope to be returned to
qualitative researcher.

Outcome Measures
Both surveys will contain the following measures:

1. The Hospital Anxiety and Depression Scale (HADS)

HADS measures anxiety on one subscale and depression on another through the use
of 7 questions for each characteristic. This will provide indicators for evaluating the
impact of the intervention and associated care pathways on participants. The
existence of baseline data in the wider community (in health care research) means
that some form of comparison will be possible to evaluate to what extent the
participants’ experiences are influenced by their situation at the time when the MR
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scan is completed. This can also be compared at the different time points of the
study.

2. A series of 6 purpose specific questions developed for use in this study

Qs 1and 6 will be used to evaluate overall satisfaction with care that includes the
intervention

Qs 2-4 will be used to evaluate the practical utility of the results from the MR to
inform understanding and decision making during a challenging and difficult time in
pregnancy that involves anomaly detection.

Q5 will be used to evaluate the impact of practical issues related to referral pathways
(e.g. having to travel long distances to access the MR scan) on parent views about
acceptability of their care package.

Survey two will include two additional components:

(i) an open text question to allow participants to raise issues that they feel are
important to their evaluations of their health care experience

(i) a filter question to allow participants to express an interest in taking part in the
qualitative in-depth interview phase of the study

Qualitative Study of Participants and Health Professional Interviewees

Introduction

The qualitative data from participants and health professional interviewees will
provide insight into how those most closely involved in the implementation of the
intervention describe, experience and understand the intervention, in the context of
their overall care package or working life.

Study Design
A diverse sub sample of 30 participants, and possibly their partners, will be selected

to take part in interviews at the end of the study.

In addition to the participant studies, we will undertake in-depth interviews with a
purposively selected sample of health professionals, including fetal medicine
specialists and radiology specialists, involved with the delivery and organisation of the
care pathways. These in-depth interviews will take place at two separate time points
in the study overall —in-depth interview one will take place in the first six months of
the recruitment phase of the study, and in-depth interview two will take place in the
third year of the study.

Outcome Measures

Participant interviews

To describe, explore and understand how women (and where appropriate, their
partners) experience an MR scan of the fetus as part of their fetal diagnosis care
pathway.

Health Professional Interviews

The aim is to describe, explore and understand how health professionals who provide
services for women with anomaly affected pregnancies evaluate the inclusion of an
MR scan as part of the fetal diagnosis care pathway.
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The interviews will be informed by a generative thematic approach so there are no
other specific outcomes identified other than the aims above. However there are key
themes that the interviewers will cover as identified in the topic guide.

Health Economics Study

Introduction

Whilst cost effectiveness analysis using the quality adjusted life year (QALY) as the
denominator is widely accepted as being of most use to NHS decision makers, and
has long been considered standard for bodies such as NICE, the relevance of the
QALY to in utero MRI is questionable.

The potential benefits of in utero MRI are varied and include quality of life benefits
that may not be well reflected in standard health related quality of life instruments
(HRQol). It is highly likely that the rate of terminations of healthy fetuses will be
lower if MRI achieves a lower rate of false positive diagnosis than ultrasound (US). It
is also possible that terminations of abnormal fetuses will be higher if MRI achieves a
lower rate of false negative diagnosis than ultrasound. We know that decision makers
may be uncomfortable with the use of QALYs to reflect the value of an unborn child.
This situation raises the additional complication of differential valuation of the unborn
child according to the presence or absence of brain abnormalities. There is also the
potential for such an approach to lead to the perverse situation of recommending the
approach with the lowest rate of true negative detections.

Study Design

A cost consequences analysis will be performed, whereby multiple outcomes are to
be presented alongside costs, reflecting the incremental impact of the use of MRI.
The study’s basecase will take a NHS perspective using a time horizon limited to the
due date of the baby. Both societal perspectives and a life-time horizon will be
examined in a sensitivity analysis.

Outcome Measures

Incremental cost per management decision appropriately revised after in utero MRI
as compared to ultrasound alone

This will be recorded as outlined above from the 2 point categorical management
decision. The decision is classified as appropriate if the revised decision is consistent
with the presence or otherwise of neuro-developmental abnormalities at birth or
post-mortem. So, for example, a change to termination, from no termination, would
be considered appropriate if a post mortem were to show neurological
abnormalities.

Wider Management Effects

Other secondary outcomes will also be presented alongside the incremental cost-
effectiveness ratio, in order that wider effects are considered within the economic
analysis. These are:

1) Diagnoses correctly revised derived from the US and MRI reporting forms and the
results of post-mortem or birth records.

2) All diagnoses revised (as above)
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3) The number and proportion of cases where management intent is changed as a
consequence of information made available by MRI, classified by gestational age
(prior to 22 weeks, between 22 and 24 weeks, and after 24 weeks gestation).

5. Selection and withdrawal of participants

Inclusion Criteria
A participant is eligible for the trial if the following criteria are met:
1. Has an ongoing singleton or multi-fetal pregnancy of at least 18" weeks
gestation* by ultrasound dating,

2. Isthought to be carrying a fetus with a brain abnormality following detailed
specialist ultrasound examination.

Exclusion Criteria
A participant is excluded from the trial if any of the following criteria are met:
1. Inability to give informed consent.

2. Has a cardiac pacemaker, intra-orbital metallic foreign body, or recent
surgery with metallic sutures or implant.

3. Has previously experienced or is likely to suffer severe anxiety or
claustrophobia in relation to MR imaging examination.

4. Is unable or unwilling to travel to Manchester, Belfast, Birmingham, Leeds,
Newcastle or Sheffield for specialist MR imaging.

5. Is unable to understand English (except where satisfactory translation
services are available).

6. Is under the age of 16 years.

* It is a requirement that MR scans are not carried out prior to 18 weeks gestation.
Women can be consented at 17 weeks gestation where there is a continuing
pregnancy and they will be 18 weeks at the time of the MR examination.

Withdrawal Criteria
Withdrawal from the Study

1. Participant wishes to withdraw from the study.

6. Enrolment

All participants will be recruited by a fetal medicine specialist following an ultrasound
scan which has identified a known or suspected brain abnormality in their fetus. In all
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cases, the fetal medicine specialist would complete non-patient identifiable details
(see Appendix, Form A). In cases where the woman is eligible to enter the study, but
the fetal medicine specialist does not feel it would be clinically appropriate or would
introduce unnecessary delay in management, then details of the case and the reasons
for not offering MR examination would be recorded on this form. An
inclusion/exclusion checklist would then be completed for any woman who has
indicated interest in the study. The specialist would give the woman a patient
information sheet describing the study and also the consent form (see Appendix,
Forms B and C). At this point, the patient may sign the consent form straight away if
they are happy to do so, or they may take the patient information sheet and consent
form away to consider whether or not they want to participate. The patient will be
given as much time as they need to consider their decision and, if needed, they will be
offered a counselling room or other suitable nearby quiet space with adequate
privacy (within reasonable and practical constraints of the ongoing clinical session).
Clinic staff, such as the specialist midwives, will be able to answer queries and discuss
concerns as they arise. If the patient does then wish to consent to the study the MR
scan can be booked at this point, otherwise she will be given the number of the fetal
medicine clinic in order to ask any further questions and possibly return to discuss
the study further and give consent at a later date if they wish.

The MR attendance will be arranged within five working days, where at all possible,
from the time that the woman has consented to be in the study. Immediately before
the in utero MR examination a member of the imaging research team will answer any
questions the women may have relating to the scan procedure itself. Women under
the age of 16 years will be entitled to receive in utero MR imaging, however their
imaging results and clinical details will be considered ineligible for inclusion in the
research study.

The patient information sheet and study consent form refer to the need for collection
of data following the outcome of the pregnancy. The data which needs to be
collected is specific to the nature and timing of the outcome, and would be sought
initially by an appropriate member of the fetal medicine department (consultant,
specialist trainee or midwife) with knowledge of the case and prior contact with the
woman. Retrieval of information from medical notes may then be delegated to a
suitably qualified member of the research team. In cases of surviving livebirths this
would involve access to paediatric case notes and the result of postnatal imaging
investigations. In cases of termination of pregnancy, intrauterine fetal demise,
stillbirth or early neonatal death this would require access to the results of post-
mortem examination (autopsy and/or post-mortem MR).

7. Study Treatment

There is no direct study intervention or treatment. An in utero MR examination will
be performed in all cases, and the results of this will be made available to the woman
and her referring clinician. The referring clinician will use any information made
available by the MR examination according to clinical judgement, and this may or may
not have an influence on subsequent clinical management.

There will be a standardised in utero MR imaging protocol for all six centres
(Sheffield, Newcastle, Leeds, Birmingham, Belfast and Manchester) undertaking in
utero MR examinations (see Table 1). The unified protocol has been devised so that it
can be easily reproduced on any MR manufacturer’s equipment and is based on the
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current and published methods in use at the University of Sheffield, Academic Unit of
Radiology. Referrals from Newecastle, Birmingham and Belfast will receive their in
utero MR in their corresponding MR unit, attended and reported by a local specialist
radiologist; a proportion (up to around 50%) of referrals from Leeds and Manchester
will also be selected randomly to receive their MR examination locally. In such cases a
second report will be produced at a later date by the Sheffield team, following the
outcome of the pregnancy, for the sole purpose of a retrospective analysis of inter-
observer variability (i.e. to estimate the level of discrepancy between regional and
central reporting).

Sequence Weighting Plane Slice thickness
SSFSE T2 Axial 5mm
SSFSE T2 Sagittal 5mm
SSFSE T2 Coronal 5mm
SSFSE T2 Axial 3mm
SSFSE T2 Sagittal 3mm
SSFSE T2 Coronal 3mm
FGRE T1 Axial 5mm
FIESTA GRE T2 Axial 5mm
SSFSEIR T2 FLAIR Axial 5mm
DWI DIFFUSION Axial 5mm

Table 1. In utero MR examination protocol.

8. Assessments and procedures

Initial Fetal Medicine Consultation

Once the fetal medicine expert has identified a woman eligible for the study, he/she
will send a standardised referral sheet to Sheffield or, where appropriate, to their
local MR department (see Appendix, Form D). This form includes details of the
working diagnosis, diagnostic confidence, prognosis and intended management
immediately prior to referral for in utero MR. Information about the parity of the
woman will also be collected.

Attendance for MRI Scan

The participant will then attend for an MR scan from which a report on the in utero
MR examination will be issued to the referring clinician, in most cases the next
working day, giving details of the MR diagnosis and the radiologist’s associated
diagnostic confidence (see Appendix, Form E). A clinical report will also be issued at
this time, as per standard radiological practice; a report template is available for all
reporting radiologists to provide guidance and consistency across sites (see
Appendix, Form F).

Subsequent Fetal Medicine Gonsultation

With respect to clinical management, the fetal medicine specialist will then be in a
position to counsel the parents in the light of both ultrasound and in utero MR
findings according to their own clinical judgement. For the purposes of the study, the
referring clinician will subsequently be asked to complete and return a standardised
feedback form to Sheffield (see Appendix, Form G) within 7 days of the subsequent
consultation with the patient (i.e. when a management plan is agreed). This form
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closely resembles the standardised referral form and is intended to record details of
the effect of in utero MR on prognosis and management intent.

Web-based, online data validation and capture will be employed in Sheffield, and will
be made available at referring centres as an alternative to paper-based referral and
feedback. This will ensure that the diagnostic information provided by referring
centres conforms to a pre-defined and agreed framework suitable for subsequent
analysis. It is anticipated that a small proportion of cases (around 10%) will undergo a
repeat MR examination in later pregnancy prior to formulation of a definitive
management plan. In these cases the most up-to-date ultrasound and clinical
information will be used when assessing the impact of in utero MR on management.

Pregnancy Outcome Data Collection

Within 12 months of the initial fetal medicine consultation the fetal medicine
specialist, or another member of staff from the fetal medicine clinic with prior
knowledge and involvement in the case, will request relevant medical and maternity
records for the collection of outcome data. In some circumstances this may require
contact with the participant herself, particularly for live-births where paediatric case
notes have not been located, or where there has been a change of address, hospital
or consultant. The specific data to be collected will vary depending on the known
outcome of the pregnancy (see Appendix, Form H).

A number of methods are available to allow research midwives to gather information
about where and when women enrolled in the study deliver their baby. An “alert”
sticker can be placed on the woman’s maternity notes requesting that the delivering
midwife notifies the MERIDIAN research midwife of the pregnancy outcome. A pro
forma sheet (see Appendix, Form X) with pre-paid return envelope can also be given
to the woman to be kept along with her handheld pregnancy notes; this could be
done at one of their fetal medicine clinic visits or alternatively the sheet could be
posted to the woman closer to the time of delivery where appropriate. The sheet can
then be filled in after delivery by the woman herself or given to a relevant health
professional for completion (labour ward midwife, reviewing paediatrician,
obstetrician or community midwife). The sheet itself requests delivery details and
also any known plans for neonatal follow up. These details can then be posted, faxed
or phoned through to the research midwife. Using the delivery details gathered in
this way the research midwife should be able to request outcome information a few
months later (including results of postnatal imaging) from the relevant hospital
department and clinician.

It is anticipated that the majority of postnatal scans for liveborn babies will be
performed as part of their standard care. In some cases this may not occur however,
perhaps because the suspected abnormality was relatively mild. Where it becomes
clear that no such follow up is planned by 2 months of age the woman may be offered
a postnatal ultrasound brain scan for their baby as part of the research study. The
research midwife would need first to check with the appropriate hospital
department that no follow up is arranged, and that they have no knowledge of any
adverse neonatal outcome or specific difficulties in that case. The research midwife
would also check the baby’s details against the “NHS Tracking” system for any record
of neonatal death, and only then proceed to make contact with the woman herself to
offer a scan. After a discussion by phone, the midwife can send out a supplementary
information sheet and consent form (see Appendix, Forms T and U) to the woman
describing the ultrasound scan and its use within the study. The woman would then
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be free to review the information, phone back or arrange to come into clinic if she
has further questions. When ready she can sign the consent form and return it by
post to the midwife. Alternatively, it may also be possible to gain verbal consent to
the scan by phone, so that a scan can be arranged, and then the midwife can meet the
woman prior to the scan appointment to complete the consent form in person. The
scan itself would be arranged by contacting the appropriate consultant neonatologist
with involvement in the MERIDIAN study, asking them to request the scan and arrange
for a clinic follow up appointment shortly afterwards.

In cases where post hatal imaging has not be carried out due to loss of follow up or
because it has been deemed inappropriate by local clinicians then a 3rd trimester
ultrasound may be used as the reference standard.

Where the woman has opted for termination of pregnancy, or where there has been
neonatal death, the study aims to gather any relevant information from autopsy
(where offered and accepted for clinical reasons). As part of the study, women may
also be offered a non-invasive post mortem MRI of the baby’s brain, either where they
have declined the offer of conventional autopsy, or in order to supplement the
information which may be available from autopsy regarding the nature of the brain
abnormality. The offer of post mortem MRI would only be made in person, by the
fetal medicine consultant or other specialist clinician who has been responsible for
the woman’s care, and only as part of the discussion and counselling for conventional
autopsy. If the woman did decide that a post mortem MRI might be helpful for them,
and agreed to the examination, then a specific information sheet and consent form
would be provided at that time (see Appendix, Forms V and W).

Please see Figure 2 below for details of the procedures and data collection
documents.
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Figure 2. Procedure for MERIDIAN study

1. Initial Fetal Medicine Consultation:

Any suspected fetal brain
abnormality detected by
ultrasound

Initial assessment
and screening
guestions

MRI not offered

A 4

MRI not offered by Considered
clinicign eligible and
_(conS|der(_ad appropriate
inappropriate, e.g. for study
due to time delay)

Invited to

participate in

study

accepts

contraindication to MRI

Excluded from
study due to clear
contraindication to
MRI (e.g. cardiac
pacemaker)

declines

Informed consent

Key Outputs:

1. Approach to patient
sheet

2. Study consent
sheet

3. Referral details for
MRI

4. Copy of clinic
summary sheet

5. MRI appointment
date

collected. Registered for
study; referred for MRI in
Sheffield or designated
local MR centre after 18
weeks gestation

|

Referral documentation
and case details
completed; paper copy
of clinic summary also
sent/faxed to MR site

v

Radiologist at MRI site
checks referral details
are complete prior to
booking MRI

'

Page 28 of 59

~

KDecIined
participation

a) Management
decision already
made

b) unwilling to travel

c) does not want
MRI

Kd) No reason given j




MERIDIAN protocol v7.1 02" Nov 2015

2. Attendance for MRI Scan:
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3. Subsequent Fetal Medicine Consultation:
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4. Pregnancy Outcome Data Collection:
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Quantitative Sociological Data Collection and Analysis Procedures

Survey 1 (see Appendix, Form )

Survey 1 will consist of a short questionnaire completed after the fetal medicine
consultation at which the in utero MR scan findings are discussed and a provisional
management plan is made. The study pack will be given to participants by a member
of the clinical team caring for them at their fetal medicine clinic. The participant will
be given time and privacy at the health care institution to read the study pack and
complete the questionnaire if they wish to do so. The participant can then hand back
the questionnaire in a sealed envelope to the appropriate member of the clinical
team at that site, who will post the sealed return envelopes to the sociology
researchers in Newcastle (where the data will be entered and stored in the
centralised database). Women who do not wish to complete survey 1at that time may
take the forms away for completion at home, with instructions and a pre-paid
envelope for returning the survey to Newcastle. If they do not wish to complete the
survey at all they can do so anonymously be returning a blank questionnaire in the
sealed envelope. In circumstances where the woman does not return to fetal
medicine clinic in person, and hence cannot be given survey 1, this will instead be
posted out to her home address according to the judgement of the fetal medicine
clinic staff responsible for her care.

Survey 2 (see Appendix, Form J)

Survey 2 will be sent out to all participants 3 months after delivery or termination of
pregnancy (depending on which care pathway was followed). This questionnaire will
also include a filter question to ascertain whether the participant is willing to be
contacted about an in-depth interview for the qualitative sub-study. The study pack
will be posted out to participants by a member of the fetal medicine clinic staff
responsible for their care (as they will be in a position to follow the management
decisions taken by the participant and hence judge if and when it is most sensitive,
acceptable and appropriate to send out the survey pack). The questionnaire will be
sent with a pre-paid envelope to allow the participant to read through the study pack
and, if they wish, to complete and return the questionnaire to the Sociology
researcher.

The data from the surveys will be exported into an anonymised SPSS database held at
Newcastle University, to facilitate descriptive analysis of the data for the two survey
points, and any likely correlations will be tested using the Chi Square Test. There will
also be a comparative analysis of the descriptive statistics for the two surveys to allow
the research team to explore questions about the impact of time and pregnancy
outcome on parent experiences of their care. The open text responses from survey 2,
which will be analysed using a similar generative thematic approach to that used in the
analysis of the interview data using the atlas.ti programme.

Qualitative Sociological Data Collection and Analysis Procedures

For those included in the qualitative sub-study, the interview will take place
approximately 3-5 months after Survey Two. It is anticipated that partners will be
closely involved in decision making in a substantial number of cases. Fathers’ views are
important in decision making in this context [38] and images of the fetus can have
particular relevance for fathers [39]. Where appropriate, women's partners will be
included in the in-depth interview aspect of the study, but only if the woman consents
to this inclusion. A separate information sheet, consent process and consent form will
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be completed for any participating partner, prior to the beginning of the in-depth
interview.
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Sampling and recruitment

(i) parent qualitative sample

From the population of participants who have consented to further contact about the
in-depth interview stage, a purposive sample will be selected. The aim of the
purposive sampling approach is to generate a sample that covers a broad range of
experiences (e.g. in terms of referral pathway, pregnancy outcome, site location, plus
other socio-demographic characteristics), rather than to achieve statistical
representativeness to allow for broader types of generalisation from the findings.
From the pool of participants expressing an interest, the purposive sample will be
selected and approached in stages until the total n=30.

We envisage that we will select three sites from the study locations (Sheffield as the
central site; Newcastle as a secondary site that performs MR scans; and one other
secondary site that does not perform the MR scans — to be determined depending on
availability of participants) and to aim to recruit approximately 10 participants at each
of the three sites. However, there will be a flexible approach to promoting diversity
across a socioeconomic population, so the final figures may not be exactly 10 at each
of the three sites.

For those who have consented to contact with information about the qualitative in-
depth interview, a study pack (cover letter with information sheet — see Appendix,
Form K) will be sent out to the woman with a reply slip allowing her to indicate
whether she is willing to now consider taking part in an interview. If the woman
replies indicating that she does not want to take part, then no further contact will be
made. If the woman does not reply, then a follow up phone call will be made to ensure
that she received the study pack at two weeks after it has been posted.

If the participant consents to taking part in an interview, then the sociologist will
answer any initial questions by phone, and then arrange a suitable time and location
for the interview. A joint discussion (with the woman) but separate consent form will
be completed for any participating partner, at the beginning of the in-depth interview
(see Appendix, Forms L-O). If both partners are taking part, then the couple can
decide whether they would like to be interviewed together or separately, but if given
the choice, our experience is that usually couples opt to be interviewed together in
such research scenarios.

(ii) health professional qualitative sample

We will conduct semi-structured, in-depth interviews on two occasions with 1-2 health
professionals from each of the 13 participating centres (n=20). Most of the health
professionals will be consultants in Fetal Medicine (approx n=13-15, with at least one
consultant from each of the 13 study sites), but it is envisaged that the sample will also
include consultant radiologists (approx n=5-7 from the sites which perform in utero
MR examinations within the study) and/or fetal medicine midwifery staff.

A full list of eligible health professionals will be compiled in collaboration with the lead
contact at each study site, but the final selection of potential interviewees approached
will be decided by the sociology study team to improve confidentiality. Although
theoretical saturation is not considered an essential criterion for validity of the data in
this particular instance, it remains a goal that we hope to achieve. Our prior
experience of qualitative research work with health professionals in this area suggests
that theoretical saturation is possible with the proposed numbers, but that even if
theoretical saturation is not reached, the qualitative analysis would still be of great
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value to the study overall. The health professionals who are approached will be sent a
study pack (cover letter with information sheet — see Appendix, Form P) and asked to
respond via a reply slip about their willingness to consider taking part in two in-depth
interviews, approximately 18-24 months apart. If the health professional replies
indicating that they do not want to take part, then no further contact will be made. If
the health professional does not reply, then a follow up phone call will be made to
ensure that they have received the study pack at two weeks after it has been posted.
If the health professional gives consent to take part in an interview, then the
sociologist will answer any initial questions by phone, and then arrange a suitable time
and location for the first interview (see Appendix, Forms Q and R). Alternatively, a
telephone interview may be arranged in some cases.

At the end of the first interview, consent to contact regarding the second interview
will be confirmed. This process of recruitment will be repeated in the third year of the
study for interview 2 (see Appendix, Form S). Ideally, we would aim to interview the
same person, but if circumstances demand, (e.g. due to staff changes) we would
recruit an alternative person if necessary at any particular site.

Data Collection

The in-depth interviews will last approximately 60-90 minutes and will adopt a semi-
structured, exploratory, generative thematic approach, which will allow for
anticipated key topics to be discussed, but also for participants to raise issues that are
important to them. The data gathered from these exploratory interviews will be used
to better understand how in utero MR is perceived by women, and therefore
understand better the reasons why in utero MR is/is not satisfactory, acceptable or
relevant to their decision making process. In this way, the data collected will be used
to inform the analysis of the questionnaire data collected from all women at data
collection points 1and 2. The data will also be used to complement the analysis of the
health professional perspectives of MR images and feedback, in the context of overall
care provision in this setting.

The interviews will be audio-recorded, and then transcribed by an experienced
research secretary. Participants will be made aware when they are consenting that
the individual transcribing will be aware of their identity. The transcribed interviews
will then be anonymised by the Sociology researchers, and uploaded onto the atlas.ti
qualitative analysis package which will assist in the organisation of the data to facilitate
the analytic process. The data will be held electronically on a password protected
computer. The printed transcripts will be kept in a research office in a locked filing
cabinet.

The anonymised transcripts from the in-depth interviews with women and health
professionals) will be analysed using a generative thematic approach [40] drawing on the work
of Silverman [41, 42]. This approach shares some principles with grounded theory approaches
[43], such as theoretical concepts are grounded in the data, but does not follow the strict
methodological protocols associated with any one particular grounded theory approach. The
data will be coded according to a framework of thematic interpretation, to identify key
aspects of similarities and differences in the accounts of those within the sub-sample of
women interviewed, within the health professionals interviewed, and between the accounts
reported by women and professionals. Each data set will be analysed independently initially,
but all aspects of the data will be included in integrated analyses to build up a layered
understanding of how the separate component parts of the data relate to one another.
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Health Economic Data Collection and Analysis Procedures

Within the study we will estimate the cost of in utero MRI and ultrasound (US) for
each patient. Amounts of resource use for each patient will be measured then
multiplied by unit costs to produce a patient specific cost.

Resource use

There will be three main components of costs. Firstly, feto-maternal contacts will be
taken from patient notes. In essence, dates of contacts will be recorded as ‘MRI with
consultation’, ‘US with consultation’ and ‘consultation without scan’. Secondly, other
obstetric/gynaecological care events will be taken from patient notes, including
routine ante-natal visits, miscarriages and terminations of pregnancy. Thirdly,
“patient” borne costs (mothers, fathers and/or accompanying carer) will be based on
surveys of the mothers. Questions within the follow-up questionnaire will ask the
amount of time required for the MRI scanning consultation (including associated
travel) and whether time was taken off work or not. Patient times for other types of
consultation and care will be derived from these using service provider judgements.

Unit costs

Unit costs for the three types of consultations will be taken from NHS Reference
Costs (http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/index.htm).
The definitions of the Reference Costs change over time, and so their relevance to
our study will be assessed in the final year of the study, with amendments made if
necessary through discussion with the Finance Department of Sheffield Teaching
Hospitals Trust. Travel costs will be based on cost per mile based for car travel
(http//www.theaa.com/motoring advice/running costs/index.html), with distance
travelled based on the distance between the patient’s postcode and the hospital
attended. Patient time costs will be based on national average salaries
(http://www.statistics.gov.uk/cci/nscl.aspPid=8242). Costs associated with long-
term costs of care for infants born with brain abnormalities will be gathered from the
literature. [Note that the references do not show the precise source, as the most up-
to-date figures will be used, which as such, have not yet been produced.]

Analysis

The study will compare the addition of MRI to single US using the incremental cost
per management decision appropriately revised, together with additional secondary
outcome measures. The ICER will be plotted on the cost-effectiveness plane together
with its associated cost-effectiveness acceptability curve. The basecase will only
consider the costs and benefits identified directly within the study (i.e. up until the
due date of the baby). However, we will also develop a simple decision model that will
enable us to consider the potential costs and outcomes of repeat ultrasound (see
below) and to incorporate the longer term cost implications of improved diagnosis. In
particular, we will review existing literature to provide estimates of the NHS and
broader societal cost implications of providing support for children born with the
types of brain abnormalities identified as relevant in the study.

The principal sensitivity analysis will examine the possible impact of repeat
ultrasound, prior to possible MRI, on costs and outcomes. The likely impact of repeat
ultrasound will be estimated based on the original ultrasound diagnosis, the
information about the true status of the fetus obtained within the study, and
combined with the existing literature and clinical expert opinion. Further sensitivity
analyses will consider how travel costs may be reduced if MRl is offered at centres
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closer to parents’ homes. This will be approximated by calculating the reduction in
distance to hospital given other configurations of services, and reducing travel costs
proportionately.

Finally, we will perform value of information analyses in order to identify those areas
of uncertainty that may warrant further investigation.
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Lost to Follow-Up

Where contact with a participant has not been successfully maintained during the
study, she will be considered “lost to follow up” after one final attempted contact by
telephone at 6 months following delivery (for livebirths only). This contact will only
be attempted if it has not been possible to locate the necessary medical, maternity or
paediatric records required for outcome data collection (in particular the outcome
reference diagnosis which is drawn from postnatal imaging results). If this contact is
required it will be made by the fetal medicine clinician or a midwife who has been
involved with the participant’s recent/ongoing clinical care. In cases of termination of
pregnancy, fetal demise or perinatal death, post mortem examination results will be
sought from medical records. If, for any reason, the results of a post mortem
examination cannot be located within 6 months of the examination being completed,
this case will be considered “lost to follow up”. No further attempt will be made to
contact the participant under these circumstances.

Wherever an outcome reference diagnosis is not available at the end of the 6 month
period of follow up, all such cases will be retained in the study analysis of changes in
fetal prognosis and management, but it will not be possible to include them in the
analysis of diagnostic accuracy.

Study Safety

The following section outlines the methods for ensuring and assessing participant
safety:

Definitions:
Adverse Event (AE): Any untoward medical occurrence in a subject.

Serious Adverse Event (SAE): Any adverse event such that it:

e results in death
is life-threatening* (subject at immediate risk of death)
requires inpatient hospitalisation or prolongation of existing hospitalisation**
results in persistent or significant disability or incapacity, or consists of a
congenital anomaly or birth defect
e is another important medical event that may jeopardise the subject***

**life-threatening” in the definition of “serious” refers to an event in which the patient
was at risk of death at the time of the event; it does not refer to an event which
hypothetically might have caused death if it were more severe.

**Hospitalisation is defined as an inpatient admission, regardless of length of stay,
even if the hospitalisation is a precautionary measure for continued observation.
Hospitalisations for a pre-existing condition, including elective procedures that have
not worsened, do not constitute an SAE.

***Other important medical events that may not result in death, be life-threatening,
or require hospitalisation may be considered a serious adverse event/experience
when, based upon appropriate medical judgment, they may jeopardise the subject
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and may require medical or surgical intervention to prevent one of the outcomes
listed in this definition.

Millions of MR examinations are performed each year on adults and children and
serious adverse effects are rare. Any serious adverse events and adverse events
related to the MR procedure itself will be reported according to standard safety
policy and guidelines at the relevant MR site, including reporting procedures for the
Medicines and Healthcare products Regulatory Authority (MHRA) where there is
significant injury. A copy of the local MR incident form will be stored in the site file to
allow these occurrences to be reported in an annual safety report for this study. In
addition, any adverse outcome of pregnancy (such as fetal demise, pre-term delivery
or stillbirth) occurring during the study will be recorded and summary reports
submitted to the Data Monitoring & Ethics Committee (DMEC or DMC) and, as they
deem necessary, the Trial Steering Committee (TSC). The DMEC and TSC will thus
be in a position to judge whether the rate of such adverse outcomes is in line with
reasonable clinical expectation for the patient group being studied.

Table 2 below lists the adverse events and serious adverse events which have the
potential to occur during this study. These events will be recorded and reported to
the DMEC, and as appropriate to the TSC, and they are defined as “expected” events
within this study protocol. Nevertheless, the TSC will ultimately judge whether the
rate of occurrence of these events is within acceptable and anticipated levels. Any
other medical event which occurs during the study which meet the criteria defined
above for a SAE will be recorded and reported to the DMEC.

Table 2. Expected SAE’s & AE’s.

Serious adverse event (SAE) Adverse event (AE)
1) MR diagnosis differs from outcome 1) MR diagnosis differs from outcome
reference diagnosis; TOP performed reference diagnosis; US diagnosis

. . same as outcome reference diagnosis
2) Spontaneous intrauterine fetal

demise (IUFD) or Stillbirth 2) MR examination incomplete or sub-
optimal as a result of patient anxiety

3) Pre-term delivery (less than 37 and/or claustrophobia

weeks)
4) Neonatal death

5) Injury during MR examination related
to pacemaker, medical implant or
other metallic object (failure of MR
safety screening procedures)

Perhaps the most important clinical risk associated with this study is that the
prospective management of a particular pregnancy is modified as a result of
information made available by in utero MR imaging, and this information subsequently
proves to be inaccurate. For instance, an abnormality is detected on ultrasound, but
the fetal prognosis is not considered so poor as to justify termination of pregnancy;
the prognosis based on in utero MR imaging is considered to be much worse,
however, to an extent where termination of pregnancy is discussed and subsequently
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performed (and the following post mortem examination does not substantiate the
MR findings). Any such case would only be identified after the reference diagnosis is
achieved (for instance by autopsy), and only then during retrospective comparison of
prenatal and outcome diagnosis. As soon as any such case is identified, however, the
details will be reported to the DMEC in order to judge whether this SAE would be
likely to recur among future study participants and any necessary action to prevent
this would be taken (for instance feedback to MR radiologists reporting such studies
or specific modification of inclusion/exclusion criteria). The converse situation
where in utero MR provides information which improves the fetal prognosis relative
to the pre-existing prognosis based on ultrasound alone would be an AE rather than
an SAE, but is still clinically very important. In this situation a woman may opt to
continue a pregnancy based on false reassurance from the in utero MR examination.
It is quite likely that ongoing monitoring of these pregnancies with ultrasound (or
indeed a repeat MR) would highlight any such diagnostic error, but this would
necessarily involve a delay in management and would be likely to affect clinical and
legal aspects of the termination of pregnancy. Again, any such cases would be
reported to the DMEC when first identified.

Further details of safety reporting are specified within the MERIDIAN Serious Adverse
Event standard operating procedures document (see Appendix).

9. Statistics

Sample size

The study will recruit at least 750 pregnant women of gestational age 18+ weeks,
leading to 504 completed cases (and a sub-group target of 336 women whose
management choice is determined by 24 weeks gestation, a key date within the law
governing termination of pregnancy). Recruitment to the study will continue to the
end of the recruitment period, even if the target of 750 has been met prior to that;
this is to ensure we meet the target of 504, and 336 at the point of follow-up.
Pregnancies less than 24 weeks gestation will be defined based on gestational age at
the time the MR scan is performed.

The assumption made in arriving at this sample size is that ultrasound achieves an
accurate and complete diagnosis of a developmental brain abnormality in around
70% of cases [44-58], and with the addition of in utero MR, this figure would rise to at
least 80%. If the “true” increase is just 10%, then a sample size of 336 would mean we
can be sure of detecting an improvement in diagnostic accuracy with 90% power and
95% confidence. We believe that a change of this magnitude would be of clinical
importance, as it could very well lead to changes in fetal prognosis and management
intent in around 5% of all cases. The proposed sample size is sufficient to detect such
changes in these important secondary outcome measures.

We will recruit from at least 13 fetal medicine units in England and Scotland, many of
which have previously collaborated with the Sheffield in utero MR group. These
centres cover a potential referral base of approximately 298,000 deliveries annually,
this being around 40% of all deliveries in Great Britain. The incidence of
developmental brain abnormalities detected by second trimester ultrasound
screening, and therefore potentially eligible for inclusion in the study, is estimated at
3 per 1,000 deliveries [54, 58-60]. In order to recruit the required total of 750 cases,
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and allowing for a failure/refusal to recruit 50-60% of these eligible cases , the study
will need to recruit for twenty two months.

Losses to follow-up during the study are estimated at just 10%. This figure reflects
the nature of the study, as we are dealing with relatively young, healthy adults who
have expressed a wish to gather more information about their pregnancy. The rate of
incomplete cases, i.e. those where an outcome reference diagnosis is not achieved, is
estimated at around 20%. In support of this estimate, data from a tertiary fetal
medicine department within our group indicates that their completion rate for
autopsy following termination of pregnancy for fetal ventriculomegaly is 83% [58].
Allowance is also made for a small number (4%) of cancelled, abandoned or
incomplete MR examinations. See Figure 3 below for estimated recruitment numbers
and drop out rate at each stage of the study.

Figure 3 — Recruitment & Drop Out Estimates

Number of cases of suspected fetal brain abnormality detected by ante-
natal screening and referred to collaborating fetal medicine unit at 18+ n=1650
weeks gestation (estimated at approximately 3 cases per 1000

deliveries); referral base 298,000 deliveries per annum; recruitment over

22 months
n=500 n=400 n=750
Number of cases where Number of cases where ENROLMENT:
study MR is not offered study MR is offered but Number of cases where
(estimated at declined or study MR is offered and
approximately 30%) contraindicated accepted
(estimated at
approximately 25%)
n=30 n=720
Number of MR Number of MR
referrals/examinations examinations completed;
cancelled, abandoned or clinical referral and
incomplete (estimated at feedback forms
4%) complete
n=72 n=144 n=504
Losses to follow-up Incomplete or END-POINT:
(estimated at 10%) inadequate reference Reference diagnosis
diagnosis available made (autopsy, post-
(estimated at 20%) mortem or post-natal

imaging before age 6
months)
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Sub-group Analysis:

n=336 n=168
Number of completed Number of completed
cases Where fetal cases where fetal
medicine management medicine management
decision made before 24 decision made at 24+
weeks gestation weeks (estimated at
approximately 33%)

If losses to follow up are very high we will inform the fetal medicine experts who
would be able to influence recruitment and retention. We will also use interim data
in order to assess the chances of a successful outcome with the required sample size.
If the sample size seems too low then we will make a decision whether to stop the
study or to request further funding.

An interim analysis is planned after approximately 100 reference diagnoses have been
obtained. This will be undertaken to assess two of the assumptions, namely that the
accuracy of ultrasound is around 70% and that about two-thirds of babies will have a
reference diagnosis.

Data analysis

Primary Analysis

The primary outcome analysis will report diagnostic accuracy within 95% confidence
intervals. McNemar’s test will be used to assess significant difference between
diagnostic accuracy, with and without MR . In addition there will be conditional
logistic regression analysis to look at effect modifiers such as gestational age and the
nature of the suspected brain abnormality (e.g. ventriculomegaly, posterior fossa
abnormalities and abnormalities of the corpus callosum).

Secondary Analyses

Analysis of the change in diagnostic confidence will use the Wilcoxon signed rank test.
The effect on prognosis will be presented as a simple percentage (with 95%
confidence interval) of cases where the prognostic category was changed.

Change in management will be analysed using McNemar’s test.

Finally, a score-based weighted average analysis will be employed, as described by Ng
and Palmer [61], which combines changes in diagnostic accuracy, diagnostic
confidence and management to provide a summary measure of the clinical impact
attributable to in utero MR.

Sub- group Analyses

Both singleton and multi-fetal pregnancies will be included in the primary analysis of
diagnostic accuracy, however because of the specific complexities of prognosis and
management in multi-fetal pregnancies these cases will be analysed as a distinct sub-
group in these respects.
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Missing Data

Patterns in missing data will be analysed using conditional logistic regression.

Further details of the proposed analyses are specified within the MERIDIAN Statistical
Analysis Plan (see Appendix).

10. Study supervision

Three committees are being established to govern the conduct of the study:
1. Trial Management Group (TMG)

2. Trial Steering Committee (TSC)

3. Data Monitoring and Ethics Committee (DMEC)

All committees are governed by Sheffield CTRU standard operating procedures. The
TMG consists of the Chief and Principal Investigators, the qualitative researcher and
key staff within the CTRU. The role of the TMG is to implement all parts of the trial
and to act on the recommendations from the TSC and DMEC. The TSC consists of the
Chief Investigator and key staff within the CTRU (all as non-voting members), an
independent chair, at least 2 independent members and a consumer representative.
The roles of the TSC are to provide supervision of the protocol and statistical analysis
plan, provide advice on and monitor progress of the trial, to review information from
other sources and to consider recommendations from the DMEC. The DMEC will
consist of an independent chair and 2 independent members including a statistician.
The DMEC has responsibility for monitoring the results provided by the trial
statistician to the plan described in the trial protocol with reference to efficacy and
safety, reviewing information from other sources, providing recommendations to the
TSC on why the trial might be modified or discontinued in terms of ethics and safety
and considering adverse events. The DMEC will review the interim statistical analysis.

The planned project timetable and milestones are summarised in figure 4.
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11. Data handling and record keeping

Participant confidentiality will be respected at all times. There is a requirement for
patient identifiable data on CRFs to be faxed and/or mailed between the referring site
and the appropriate scanning centre where an MRI scan is to be performed. Similar
patient identifiable data will also be passed back to the referring centre following the
scan. These transactions form an essential part of clinical referral and reporting
procedures. The fetal medicine specialist will collect participant names and contact
details so that participants can be contacted for the sociological interviews and to
follow up on data. These will be immediately entered with an ID number on to an
identification section of the database, which may be accessed by the fetal medicine
expert who entered the data, delegated staff at collaborating sites, the qualitative
researcher for follow up on this element of the study, and the study managers for
follow up and verification of all data. Access will be controlled by usernames and
encrypted passwords.

All other data will be anonymised and will only be identifiable by ID number. The
CRF/questionnaires will have demographic details on them, including the
participant’s postcode. This will be used in analysis as an indicator of the participant’s
socioeconomic status. All data will be entered on to a centralised database held
within the CTRU in Sheffield (either directly by a research study member at the
referring fetal medicine institution, or where paper forms are used for recruitment
and referral, these will be faxed to the primary site and entered by the study manager
in Sheffield). This section will also be controlled by usernames and encrypted
passwords.

All consent forms, CRFs, questionnaires and interview transcripts will be kept in a
locked filing cabinet in a secured area at each relevant participating site, and will be
destroyed no sooner than 5 years after study completion. The consent forms will be
kept in a separate place to the anonymised CRF’s and questionnaires so that none of
the data will be identifiable.

12. Data access and quality assurance

The study managers, data manager, PI's, fetal medicine experts and delegated site
staff will have access to the anonymised data on the database through the use of
usernames and encrypted passwords. In addition to this, access to hard copies of the
CRF and questionnaire data will be required by the fetal medicine experts, qualitative
researchers and clinical radiologists for study monitoring and audit purposes.

The secure data management system will incorporate quality control procedures to

validate the study data. Error reports will be generated where data clarification is
required.
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13. Publication

Authorship of research papers arising from this study will include co-applicants
relevant to the topic, other specific contributors, and a generic reference to all study
collaborators; in practice this would read as a list of named authors followed by
“...and on behalf of the MERIDIAN study group”. All members of the MERIDIAN study
group would be named within the appropriate acknowledgements section of the
journal article.

Results of the trial will be disseminated in peer reviewed scientific journals and
clinical and academic conferences. No report, either verbal or written may be made
without the approval of both the TMG and TSC.

Details of the trial will also be made available via a study website. Summaries of the
research will be updated periodically to inform readers of the ongoing progress.

14. Finance

The trial has been financed by the Health Technology Assessment (HTA) programme
of the National Institute for Health Research (NIHR) and details have been drawn up
in a separate agreement.

15. Ethics approval

The trial will be submitted to a Local Research Ethics Committee (LREC) through the
IRAS central allocation system. The approval letter from the ethics committee and
copy of approved patient information leaflet, consent forms, CRF’s and
questionnaires will be sent to the Clinical Trials Research Unit (CTRU) in Sheffield
before initiation of the study and patient recruitment.

16. Indemnity / Compensation / Insurance

Sheffield Teaching Hospitals NHS Foundation Trust is the sponsor of this research
study. The Universities of Sheffield and Newcastle also have in place insurance
against liabilities for which they may be legally liable and this cover includes any such
liabilities arising out of this research study.

Page 47 of 59



MERIDIAN protocol v7.1 02" Nov 2015

17. References

[1] E Whitby, MN Paley, N Davies, A Sprigg, PD Griffiths. Ultrafast MR assessment of CNS
abnormalities in third trimester pregnancy: Methodology and early experience. Brit J Obs
Gynae 2001;108:519-526

[2] Hubbard AM, Adzick NS, Crombleholme TM, et al. Congenital chest lesions: diagnosis and
characterization with prenatal MR imaging. Radiology 1999;212(1):43-8

[3] Levine D, Barnes P, Korf B, Edelman R. Tuberous sclerosis in the fetus: second-trimester
diagnosis of subependymal tubers with ultrafast MR imaging. AJR Am J Roentgenol
2000;175(4):1067-9

[4] Levine D, Barnes PD. Cortical maturation in normal and abnormal fetuses as assessed
with prenatal MR imaging. Radiology 1999;210(3):751-8

[5] Levine D, Barnes PD, Madsen JR, Li W, Edelman RR. Fetal central nervous system
anomalies: MR imaging augments sonographic diagnosis. Radiology 1997;204(3):635-42

[6] Garel C. MRI of the fetal Brain. 1 ed: Springer; 2004

[71 Girard N, Gire C, Sigaudy S, et al. MR imaging of acquired fetal brain disorders. Childs
Nerv Syst 2003;19(7-8):490-500

[8] Griffiths PD, Paley MNJ, Widjaja E, Taylor C, Whitby EH. The emergence of in utero MR
imaging for fetal brain and spine abnormalities. British Medical Journal 2005
331(7516):562-565

[9] Malinger G, Ben-Sira L, Lev D, Ben-Aroya Z, Kidron D, Lerman-Sagie T. Fetal brain imaging:
a comparison between magnetic resonance imaging and dedicated neurosonography.
Ultrasound Obstet Gynecol 2004;23(4):333-40

[10] Malinger G, Lev D, Lerman-Sagie T. Fetal central nervous system: MR imaging versus
dedicated US--need for prospective, blind, comparative studies. Radiology
2004;232(1):306; author reply -7

[11] Whitby EH, Paley MNJ, Sprigg A, Rutter S, Davies NP, Wilkinson ID, Griffiths PD. Outcome
of 100 singleton pregnancies with suspected brain abnormalities diagnosed on
ultrasound and investigated by in utero MR imaging. Brit J Obs Gynae 2004 111:784-792

[12] Griffiths PD, Reeves MJ, Morris JE, Mason G, Russell SA, Paley MNJ, Whitby EH. A
prospective study of fetuses with isolated ventriculomegaly investigated by ante-natal
ultrasound and in utero MR. Am J Neuroradiol 2010 31:106 —111

[13] Launay S, Robert Y, Valat AS, Thomas D, Devisme L, Rocourt N, Vaast P. Cerebral fetal
MRI and ventriculomegaly. J Radiol 2002;83:723-730

[14] Salomon LJ, Ouahba J, Delezoide AL, Vuillard E, Oury JF, Sebag G, Garel C. Third
trimester fetal MRI in isolated 10 to 12 mm ventriculomegaly: Is it worth it? Brit J Obs
Gynae 2006;113(8):942-947

[15] Simon EM, Goldstein EB, Coakley FV, Filly RA, Broderick KC et al. Fast MR imaging of fetal
CNS anomalies in utero. Am J Neuroradiol 2000;21:1688-1698

[16] Levine D, Barnes PD, Robertson RR, Wong G, Mehta TS. Fast MR imaging of fetal CNS
abnormalities. Radiology 2003;229:51-61

[17] Williams, C. ‘Dilemmas in fetal medicine: premature application of technology or
responding to women’s choice?’, Sociology of Health and lliness 2006; 28 (1): 1-20

[18] Zakaria, S., Brandt, K., Degnim, A., Thomsen, K. ‘Patient’s perceptions of breast MRI: a
single-center study’, American Journal of Roentgenology 2009; 192 (4): 1149-1154

[19] Mackenzie, R., Sims, C., Owens, R. Dixon, A. ‘Patients perceptions of Magnetic-Resonance-
Imaging’, Clinical Radiology 1995; 50(3): 137-143

[20] Tabak, N., Yahel, A. ‘Adolescents’ prior knowledge about medical imaging and their
degree of cooperation with imaging procedures’, Medical Law 2006; 25(4): 627-645

[21] Middleton, W., Payne, W., Teefey, S., Hildebolt, C., Rubin, D., Yamaguchi, K. ‘Sonography
and MRI of the shoulder: comparison of patient satisfaction’, American Journal of
Roentgenology 2004; 183(5): 1449-1452

[22] Taboa, Y., Wen, S., Walker, M., Beduz, M., Kim, P. ‘Women'’s satisfaction with the current
state of prenatal care for pregnancies complicated by fetal anomalies: a survey of five
academic perinatal units in Ontario’, J Obstet Gynaecol Can 2007; 29 (4): 308-314

Page 48 of 59



MERIDIAN protocol v7.1 02" Nov 2015

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]
[31]

[32]
[33]
[34]
[35]
[36]
[37]

[38]

[39]
[40]

[41]
[42]

[43]
[44]
[45]

[46]

[47]

Walker, L., Miller, V., Dalton, V. ‘The health-care experiences of families given the prenatal
diagnosis of trisomy 18’, Journal of Perinatology 2008; 28(1):12-19

Leithner, K., Assem-Hilger, E., Fischer-Kern, M., Loffler-Stastka, H., Thien, R., Ponocny-
Seliger, E. ‘Prenatal care: the patient’s perspective. A qualitative study’, Prenatal
Diagnosis 2006; 26 (10): 931-937

Leithner, K., Pornbacher, S, Assem-Hilger, E., Krampl, E., Ponocny-Seliger, E., Prayer, D.
‘Psychological reactions in women undergoing fetal magnetic resonance imaging’,
Obstetrics and Gynecology 2008; 111(2):396-402

Leithner, K., Pornbacher, S., Assem-Hilger, F., Krampl-Bettelheim, F., Prayer, D. 'Prenatal
magnetic resonance imaging: towards optimized patient information’, Ultrasound in
Obstetrics and Gynaecology 2009; 34:182-187

Adamsbaum, C., Garek, C., Legros, J. ‘Fetal MR: evaluation of patient’s experiences and
practical implications’, Journal de Radiologie 2008; 89(6): 791-796

Turner, L., Campbell, E., Dale, A., Graham, R. Final Report on the Empirical Research
(Knowledge Transfer Partnership on public confidence in the criminal justice system),
2009. Newcastle University

Redshaw, M. ‘Women as consumers of maternity care: measuring “satisfaction” or
“dissatisfaction”?’, Birth-Issues in Perinatal Care 2008; 35 (1):73-76

Bowling, A.1997. Research methods in health. Open University Press

Ellins, J. and Ham, C. 2009. NHS Mutual: engaging staff and aligning incentives to achieve
higher levels of performance. The Nuffield Trust: London

Pope, C., Mays, N., Popay, J. 2007. Synthesizing qualitative and quantitative health
evidence: a guide to methods. Maidenhead: Open University Press

Joyce, K. ‘Appealing images: magnetic resonance imaging and the production of
authoritative knowledge’, Social Studies of Science 2005; 35 (3): 437-462

Joyce, K. 2008. Magnetic appeal: MRl and the myth of transparency. Cornell University
Press

Webster, A. ‘Innovative health technologies and the social: redefining health, medicine
and the body’, Current Sociology 2002; 50(3): 443-457

Jutel, A. ‘Sociology of diagnosis: a preliminary review’, Sociology of Health and lliness
2009; 31 (2): 278-299

Burri, R. ‘Doing distinctions: boundary work and symbolic capital in radiology’, Social
Studies of Science 2008; 38 (1): 35-62

Graham, R, Mason, K., Rankin, J. and Robson, S. The role of feticide in the context of late
termination of pregnancy: a qualitative study of health professionals’ and parents’ views',
Prenatal Diagnosis 2009; 29 (9): 875-881

Draper, J. “It was a real good show”: the ultrasound scan, fathers and the power of visual
knowledge’, Sociology of Health and lliness 2002; 24 (6): 771-795

Pope, C., Ziebland, S. and Mays, N. (2006) ‘Analysing qualitative data’, in Pope et al (eds)
Qualitative research in health care. Malden, MA and Oxford: Blackwell/BMJ Books
Silverman, D. 2000 Doing Qualitative Research: a practical handbook. Sage: London
Silverman, D. 2001 Interpreting Qualitative Data: methods for analysing talk, text and
interaction. Sage: London

Glaser, B. and Straus, A. 1967 The Discovery of Grounded Theory. Aldine: Chicago
Antonsson P, Sundberg A, Kublickas M, Pilo C, Ghazi S, Westgren M, et al.. Correlation
between ultrasound and autopsy findings after 2nd trimester terminations of pregnancy.
J Perinat Med 2008; 36(1): 59-69

Carroll SG, Porter H, Abdel-Fattah S, Kyle PM and Soothill PW. Correlation of prenatal
ultrasound diagnosis and pathologic findings in fetal brain abnormalities. Ultrasound
Obstet Gynecol 2000; 16(2): 149-53

Sun CC, Grumbach K, DeCosta DT, Meyers CM and Dungan JS. Correlation of prenatal
ultrasound diagnosis and pathologic findings in fetal anomalies. Pediatr Dev Pathol 1999;
2(2):131-42

Akgun H, Basbug M, Ozgun MT, Canoz O, Tokat F, Murat N, et al.. Correlation between
prenatal ultrasound and fetal autopsy findings in fetal anomalies terminated in the
second trimester. Prenat Diagn 2007; 27(5): 457-62

Page 49 of 59



MERIDIAN protocol v7.1 02" Nov 2015

[48]

[49]

[50]

[51]

[52]
[53]
[54]

[55]

[56]

[57]

[58]

[59]
[60]
[61]
[62]

[63]

Amini H, Antonsson P, Papadogiannakis N, Ericson K, Pilo C, Eriksson L, et al.. Comparison
of ultrasound and autopsy findings in pregnancies terminated due to fetal anomalies.
Acta Obstet Gynecol Scand 2006; 85(10): 1208-16

Boyd PA, Tondi F, Hicks NR and Chamberlain PF. Autopsy after termination of pregnancy
for fetal anomaly: retrospective cohort study. BMJ 2004; 328(7432): 137

Fadda GM, Capobianco G, Balata A, Litta P, Ambrosini G, D'Antona D, et al.. Routine
second trimester ultrasound screening for prenatal detection of fetal malformations in
Sassari University Hospital, Italy: 23 years of experience in 42,256 pregnancies. Eur J
Obstet Gynecol Reprod Biol 2009;144(2):110-4.

Grandjean H, Larroque D and Levi S. The performance of routine ultrasonographic
screening of pregnancies in the Eurofetus Study. Am J Obstet Gynecol 1999; 181(2): 446-
54

Richmond S and Atkins J. A population-based study of the prenatal diagnosis of
congenital malformation over 16 years. BJOG 2005; 112(10): 1349-57

NRSSG. Fetal abnormality: an audit of its recognition and management. Northern
Regional Survey Steering Group. Arch Dis Child 1992; 67(7 Spec No): 770-4

Long A, Moran P and Robson S. Outcome of fetal cerebral posterior fossa anomalies.
Prenat Diagn 2006; 26(8): 707-10

Bullen PJ, Rankin JM and Robson SC. Investigation of the epidemiology and prenatal
diagnosis of holoprosencephaly in the North of England. Am J Obstet Gynecol 2001;
184(6): 1256-62

Rankin J, Robson SC and Wariyar U. "Outcome of prenatally detected mild/moderate
cerebral ventriculomegaly.” Eur J Pediatr Surg 1998; 8 Suppl 1: 72

Robson SC, McCormack K and Rankin J. "Prenatally detected mild/moderate cerebral
ventriculomegaly: associated anomalies and outcome. Northern Congenital Abnormality
Survey Steering Group.” Eur J Pediatr Surg 1998; 8 Suppl 1: 70-1

Robson SC, Webster S, Smith M, McCormack K, Embleton N. Outcome of mild/moderate
fetal cerebral ventriculomegaly. Journal of Obstetrics & Gynaecology 2003; 23 (Suppl 1):
S22

http://www.eurocat.ulster.ac.uk/index.html (Website: European Surveillance of
Congenital Anomalies)

http://www.statistics.gov.uk/downloads/theme health/MB3-N022/CongARVfinal.pdf
(Office for National Statistics, 2007 Congenital anomaly statistics)

Ng CS, Palmer CR. Analysis of diagnostic confidence and diagnostic accuracy: a unified
framework. BJR 2007;80:152-160

Zigmund, A. and Snaith, A. 'The Hospital Anxiety and Depression Scale’, Acta Psych Scand
1983; 67: 361-370

Spencer, K, Aitken, D. ‘Factors affecting women’s preference for type of prenatal
screening test for chromosomal anomalies’, Ultrasound in Obstetrics and Gynecology
2004; 24 (7):735-739

Page 50 of 59


http://www.eurocat.ulster.ac.uk/index.html
http://www.statistics.gov.uk/downloads/theme_health/MB3-No22/CongARVfinal.pdf

MERIDIAN protocol v7.1 02" Nov 2015

Appendix
Add-on study

Introduction

There are two elements to this add-on study to MERIDIAN, both of which have been
supported by the NIHR-HTA. The first relates to the need to describe the False Negative Rate
of ultrasonography as performed by an experienced feto-maternal expert (study A1).
Recruitment into MERIDIAN includes only fetuses thought to have brain abnormalities on
ultrasound so the false negative rate cannot be estimated by the main MERIDIAN study. The
second study will calculate the rate of unexpected brain abnormalities (i.e. not shown on
ultrasonography) in fetuses with non-CNS abnormalities (Study A2). The results of both
studies will be of great potential importance to the NHS.

In both studies we plan to recruit 200 women whose fetus has had a detailed anomaly
ultrasound by a feto-maternal expert which showed no brain abnormality. If a woman has
had a previous pregnancy complicated by a brain abnormality the women will not be invited
into the study. If participant numbers are not sufficient from this group we intend to recruit
pregnant women from the general population who have not had a detailed anomaly
ultrasound and arrange a fetal brain ultrasound with a fetal medicine consultant as part of
the study.

Aims and Objectives

Study Al

The aim is to answer the question:

What is the false negative rate of ante-natal ultrasound performed by feto-maternal experts
when trying to detect fetal brain abnormalities?

Study A2

The aim is to answer the question:

What is the rate of unexpected brain abnormalities detected by iuMR imaging in fetuses with
known non-CNS abnormalities.
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Study Design

Participants will be recruited via option 1. Option 2 will be held in reserve and only used if
recruitment via option 1is insufficient.

Participant pathway diagram Option 1:

/Initial identification of participant (visit at participating MERIDAN site) \
e Participant attends fetal medicine clinic and has a detailed antenatal ultrasound which
shows no brain anomaly i.e. the brain is normal.
e If there is no other abnormality of the fetus the woman will be invited into Study Al
e If there is a non-CNS abnormality of the fetus the woman will be invited into study A2
e Participant receives Patient information sheet (participants in A2 group receive
supplementary information sheet as well)

- J

Screening (telephone call with participant)
e Department of academic radiology has contact with participant
e If participant is still interested in the study they will be asked screening questions
e Date for MRl scan arranged
. J

MRI visit (visit to academic Unit of radiology in Sheffield)
e Participant visits academic of radiology department,
e Consent taken, including permission to access antenatal ultrasound report and
permission for MRI scan results to be sent to GP (& Consultant if still attending hospital

visits)
e MRl scan performed.
\ e Participant offered MR image of babv to keep and £10 voucher. )
\

Post MRI activities (no participant contact required)
e Results of MRI scan sent to GP (& Consultant if still attending hospital visits)

e Request to scanning site for copy of antenatal ultrasound report
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Participant pathway diagram Option 2:

Gitial identification of participant
e Pregnant women whose pregnancy is normal are sought through:

o Scanning ultrasound clinics at participating MERIDIAN sites

Sheffield area
o Community midwives in Sheffield area
o GP lists in Sheffield area
o Local media

o

o Charitable organisations working in pregnancy, working within the

e Participants are given a patient information leaflet and or information sheet and
details of how to register their interest in taking part in the study (phone/email)

~

J

Screening (telephone call with participant)
¢ Department of academic radiology has contact with participant

e Date for Ultrasound and MRI scan arranged
e Full patient information sheet sent to participant (if not already received)

\_

e If participant is still interested in the study they will be asked screening questions

~N

Detailed Ultrasound & MRI visit (visit to academic Unit of radiology in
Sheffield)

e Participant visits academic of radiology department,

e consent taken, including permission for scan results to be sent to GP
e Brain ultrasound performed

e MRI scan performed

e Participant offered MR image of baby to keep and £10 voucher.

\_

y

Post MRI activities (no participant contact required)
e Results of Ultrasound & MRI scan sent to GP
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Inclusion Exclusion Criteria

Inclusion Criteria

A participant is eligible for the trial if the following criteria are met:

For study Al

3.

Has an ongoing singleton or multi-fetal pregnancy of at least 18" weeks
gestation* by ultrasound dating,

4. Is thought to be carrying a fetus with no abnormality whatsoever (i.e. no brain
or somatic abnormality) **
For study A2
1. Has an ongoing singleton or multi-fetal pregnancy of at least 18" weeks
gestation* by ultrasound dating.
2. Isthought to be carrying a fetus with no brain abnormality but does have a

confirmed somatic abnormality **

* It is a requirement that MR scans are not carried out prior to 18 weeks
gestation. Women can be consented at 17 weeks gestation where there is a
continuing pregnancy and they will be 18 weeks at the time of the MR examination.

** if recruited via option 1 this criterion will be based on a normal mid pregnancy
anomaly scan in a fetal medicine centre. If recruited via option 2 this will be self-
reported by the participant based on their medical care to date e.g. screening
ultrasound

Exclusion Criteria

A participant is excluded from the trial if any of the following criteria are met:

7.
8.
9.

10.

1.

12.

13.

Has a past history of a fetal brain anomaly in a previous pregnancy
Inability to give informed consent.

Has a cardiac pacemaker, intra-orbital metallic foreign body, or recent
surgery with metallic sutures or implant.

Has previously experienced or is likely to suffer severe anxiety or
claustrophobia in relation to MR imaging examination.

Is unable or unwilling to travel tor Sheffield for specialist MR imaging.

Is unable to understand English (except where satisfactory translation
services are available).

Is under the age of 16 years.
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14. Is unwilling for GP to be informed about the study and given copies of scan
reports

Withdrawal Criteria

e Participant wishes to withdraw from the study.
e Participant was ineligible at the time of consent

Study Treatment (antenatal MRI)

As per main protocol.
Assessments and procedures (option 1 pathway)

Enrolment (option 1 pathway)

Participating MERIDIAN sites will have posters and leaflets in public areas with details
of the sub study. Potential participants can then ask staff about the study and receive
the full participant information sheet. Also Fetal Medicine specialists can tell women
in clinic about the study and give them the full patient information sheet. Women
who are given the PIS in person should be asked if they are willing to be contacted by
the academic radiology to discuss the study further. In addition clinic lists can be
screened and women who have had a detailed ultrasound anomaly scan within the
last seven days can be sent a patient information sheet by post.

Staff at the academic unit of radiology will then have a telephone conversation with
potential participants and ask them some screening questions. Eligible participants
will be offered an appointment for an MRI scan at the academic unit of radiology. If
the participant has not had the full patient information sheet this will be sent to them
either via email or post. Travel expenses for the participant and
partner/friend/relative will be made available. When they attend the appointment
informed consent will be taken. An important part of the consent procedure is the
willingness of participants to allow their GP to be informed that they are taking part
in the study and have a copy of the MRI report (see safety section).

Women in study A2 who are carrying a baby with a suspected non-brain abnormality
will be given a supplementary information sheet which clearly states that scanning
will be for the brain only. This is covered briefly in the main patient information sheet
but we feel it important to emphasise this aspect of the study to this particular group
of participants.

The enrolment procedure will be optimised to minimize the time between the
ultrasound scan and MRI scan. Potential participants will be telephoned promptly
once their details have been received and be offered the earliest available MRl
appointments. Ideally an MRI would be take place within one week of the ultrasound,
but participants will still be accepted regardless of the interval between ultrasound
and MRI.
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Study Visit (option 1 pathway)
Participants will attend a clinic at the academic unit of radiology. Informed consent
will be taken.

After consent background information about the participant will be recorded by staff.

The participant will have the MRI scan and be offered an image of the baby to keep.
Participants will also be offered a £10 voucher . Normally the participants will be able
to have a discussion about the results of the scan and be given some immediate
feedback, the participants will be reminded that results are going to be sent to their
GP.

No further patient contact is required after this visit.

Post Visit activities (option 1 pathway)
After the visit a copy of the MRI report will be sent to the participant’s GP and their
consultant if they are still receiving care from a fetal medicine unit.

A copy of the detailed anomaly ultrasound report will be requested from the
referring MERIDIAN centre (unless the participant had a copy in their hand held
maternity notes, if this is the case a copy of the report from the maternity notes will
be used).

Assessments and procedures (option 2 pathway)

Enrolment (option 2 pathway)

Participating MERIDIAN sites will be able to identify participants as for option 1, but to
a wider group of patients who have not had an ultrasound by a fetal medicine
consultant.

In addition suitable organisations working in Sheffield and surrounding areas such as
Charitable organisations working in pregnancy, Community midwives, GPs will be
approached and asked if they will make information about the study available to
pregnant women they work with. Potential participants will have access to
participant flyer and full information sheet. The participant flyer will have phone and
email contact details for Academic Unit of radiology and participants can register
their interest.

Staff at the academic unit of radiology will then have a telephone conversation with
potential participants and ask them some screening questions. Eligible participants
will be offered an appointment for an ultrasound and a MRl scan at the academic unit
of radiology. Travel expenses for the participant and partner/friend/relative will be
made available. When they attend the appointment informed consent will be taken.
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An important part of the consent procedure is the willingness of participants to allow
their GP to be informed that they are taking part in the study and have a copy of the
Ultrasound and MRI reports (see safety section).

Women who are carrying a baby with a suspected non-brain abnormality will be
given a supplementary information sheet which clearly states that scanning will be for
the brain only. This is covered briefly in the main patient information sheet but we
feel it important to emphasise this aspect of the study to this particular group of
participants.

Study Visit (option 2 pathway)

Participants will attend a clinic at the academic unit of radiology. Informed consent
will be taken.

After consent background information about the participant will be recorded by staff.

The participant will have a fetal brain ultrasound with a fetal medicine consultant. If
the ultrasound shows normal brain development the participant will go on to have the
MERIDIAN Add on study MRl scan. If the ultrasound detects a suspected brain
abnormality the fetal medicine consultant will counsel the participant based on the
anomaly seen and advise her to see her GP. The patient will have no further data
collected for the MERIDIAN study. If it would be beneficial a clinical MRI will be
offered to be done immediately during the same visit. This MRI will not be reported
as part of the MERIDIAN Add on study.

The participant will then have the MRI scan and be offered an image of the baby to
keep. Participants will also be offered a £10 voucher. Normally the participants will be
able to have a discussion about the results of the scan and be given some immediate
feedback, the participants will be reminded that results are going to be sent to their
GP. No further patient contact is required after this visit.

Post Visit activities (option 2 pathway)
After the visit a copy of the scan reports will be sent to the participant’s GP.

Safety

Only adverse events that occur during the MRI scan will be captured. There will be
no participant follow up as part of this study.

The reports of scans performed for this study will be sent to the participant’s
doctor(s), in some cases this will be a GP in other cases a consultant. If an anomaly is
detected it will be the doctor’s responsibility as part of his or her normal clinical care
to take appropriate action.

Statistics

Starting from the assumption that no US false negatives will be found, the extension
study will recruit 200 fetuses in each group. This figure has been derived from the
3/n rule (Eypasch et al., 1995), a large sample approximation of the upper 95%
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confidence interval for very rare events. If no adverse events are observed in a
sample of size of n, this does not imply that adverse events are impossible; instead, a
confidence interval can be constructed to quantify the upper limit of the event rate.
The study will therefore estimate the negative predictive value of US to an upper limit
of 3/200 or 1.5% in the absence of false negatives. If false positives are encountered,
the study will estimate the negative predictive value to a standard error of <=2% for
plausible occurrence rates (i.e. <10%) .
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