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1. Protocol Summary

1.1. Summary of Trial Design

Title:

Streamlining Staging of Colorectal Cancer with
Whole Body MRI

Short Title/acronym:

Streamline C

Sponsor name & reference: UCL/11/0097
Funder name & reference: NIHR HTA
ISRCTN no: 43958015

Design:

Multicentre comparison

Overall aim:

To evaluate whether early whole body magnetic
resonance Imaging (WB-MRI) increases per patient
sensitivity for metastasis in colorectal cancer
compared to standard NICE-approved diagnostic
pathways.

Primary endpoint:

Per patient sensitivity for metastasis detection by
whole body MRI (WB-MRI) compared to standard
staging pathways in newly diagnosed colorectal
cancer

Secondary endpoints:

1. The time and test number taken to reach, and
the nature of, the first major treatment decision
based on WB-MRI in comparison to standard
staging pathways.

2. Diagnostic accuracy of WB-MRI and
conventional staging pathways for local tumour
staging and detection of metastasis in
comparison to an expert derived consensus
reference standard.

3. Lifetime incremental cost and cost-effectiveness
of staging using WB-MRI compared to standard
diagnostic pathways.

4. Patient experience of staging using WB-MRI in
comparison to standard diagnostic pathways
and priorities placed by patients on differing
attributes related to competing staging
pathways.

5. Inter-observer variability in WB-MRI analysis
and affect of diagnostic confidence on staging
accuracy.

6. Diagnostic accuracy of limited T1 and diffusion
weighted sequences compared to full multi-
sequence WB-MRI protocols.

Target accrual:

322

Inclusion & exclusion criteria:

Inclusion criteria:
e Adult patients (18 or over) with histologically
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proven or suspected colorectal cancer referred
for staging.

e Suspicion of colorectal cancer defined as:
Presence of a mass highly suspicious for
colorectal cancer on endoscopy, barium enema,
CT colonography or other imaging which
triggers staging investigations.

e Patient must have given written informed
consent and be willing to comply with the
protocol intervention and follow up.

Exclusion criteria:

e Any psychiatric or other disorder likely to impact
on informed consent

e Evidence of severe or uncontrolled systemic
disease which make it undesirable for the
patient to participate in the trial

e Pregnancy

e Contraindications to MRI (e.g. cardiac
pacemaker, severe claustrophobia, inability to
lie flat)

e Polyp cancer (because metastatic disease in
these patients is vanishingly rare)

Planned number of sites:

14 (including 7 Imaging hubs)

Target Country

UK

Trial Procedure:

All patients will undergo a whole body MRI protocol
in addition to the standard staging protocol
employed at their institution.

Anticipated duration of 3 years
recruitment:
Duration of patient follow up: | 12 months

Definition of end of trial:

12 months after enrolment of the final patient.

Other related research:

Sub-study of WB-MRI generalisability
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1.2. Trial Schema

COLON CANCER PATHWAY

NICE APPROVED
CONVENTIONAL
PATHWAY 2004

Clinical/Radiological

RESEARCH INTERVENTION

Outcome measures

diagnosis of colon Polyp Consent and Whole
cancer cancer bod)_/ MRI plus MRI
n=1980 eligible EXCLUDE pelvis (rectal cancer)

3 vear recruitment

Recruitment
n=322 over 3 years

NICE approved Conventional staging
algorithm
CT chest, abdomen and pelvis
MRI pelvis (rectal cancer)*

Additional

< » || conventional tests eg
MRI, PET/CT USS
etc as indicated by

symptoms and CT

l findings

Conventional Staging algorithm complete
MDT review and first major treatment decision
(surgery, radiotherapy, multimodality therapy)
**Time, test no. & Treatment decision recorded

(based on standard investigations)

WB-MRI result
revealed to MDT

Additional tests genearated by WB-MRI

**Time, test no. & Treatment decision recorded
(based on WB-MRI)

Final MDT treatment decision and ‘|

treatment instigated

l

12 month follow up
(n=290) 10% death or drop out

Consensus committee derivation of
—> | standard of reference for cancer stage at
diagnosis
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Design of a
practicable WB-
MRI acquisition,
quality assurance

and analysis

protocol
applicable to
standard NHS

practice

Primary:

Per patient
detection rate for
metastatic disease

by WB-MRI
compared to
conventional
diagnostic
pathways
Secondary:
-Nature of first
definitive
treatment decision
-Time to definitive
staging
-Test number to
definitive staging
- Patient test
experience and
psychological
impact of reducing
time to first
treatment
Accuracy of WB-
MRI for local and
distant staging-per
lesion, per organ,
per patient
Health economic
evaluation of
alternate WB-MRI
VS. conventional
staging
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2. Introduction

2.1. Background

Colorectal cancer is the third most common malignancy in the UK and accounts for
13% of all new cancer diagnosis; approximately 40,000 patients are diagnosed per
year [1]. Treatment decisions for colorectal cancer are critically dependent upon rapid
and accurate tumour staging at diagnosis. In particular detection of metastatic disease
(i.e. disease which has disseminated beyond the primary tumour into distant organ
sites such as bone, liver and brain) is vital to optimised therapeutic triage. More
aggressive approaches to treating metastatic colorectal cancer using combined chemo-
therapy and surgical resection regimens are widely adopted in routine National Health
Service (NHS) practice [2].

Success rates however depend on the accuracy of initial disease staging so all disease
sites are appropriately identified and treated [3]. Currently around 80% of patients with
colorectal cancer undergo primary surgery with curative intent, although up to 50%
subsequently relapse with metastatic disease, often within 12 months [4], in part
reflecting sub-optimal disease staging. Accurate local staging of the tumour and spread
to lymph nodes is also of importance. Imaging derived local staging in rectal cancer
dictates the use of pre-operative (neo-adjuvant) chemotherapy. Furthermore, trials
investigating neoadjuvant chemotherapy for non-rectal colonic tumours are currently
recruiting in the NHS (FOXTROT).

Staging of colorectal cancer within the NHS is reliant on high technology imaging
platforms such as computerised tomography (CT), positron emission tomography (PET)
and magnetic resonance imaging (MRI), together with standard scintigraphy, plain X-
rays and ultrasound. Staging pathways are complex (see flowchart, section 1.2), and
governed by National Institute for Clinical Excellence (NICE) approved guidelines [5]
which delineate an integrated step by step deployment of the various imaging
modalities before tumour staging is deemed complete and the first treatment decision is
made.

The complexity of current staging algorithms reflects the differing diagnostic attributes
of the various imaging modalities across tumour types and body organs. CT for
example is superior to ultrasound for detecting liver metastasis [6], but inferior to
scintigraphy in diagnosing malignant spread to the bone. PET scanning is in general
superior to scintigraphy for detecting bone metastases [7] but not as effective as MRI
in identifying spread to the brain [8]. It is not unusual for a patient with colorectal cancer
to undergo CT chest abdomen and pelvis, together with pelvic MRI in the case of rectal
cancer. However additional tests such as ultrasound, MRl and PET-CT are increasingly
used in cases of known or suspected metastatic disease. Such a stepwise multi-
modality approach is time and resource intensive and onerous for patients at a very
difficult time following their cancer diagnosis. Furthermore patients receive significant
doses of diagnostic ionising radiation during the staging process; a single PET-CT
imparts 6-10 times normal annual background radiation and even small doses of
radiation can increase an individual’s risk of subsequent malignancy [9].

Recent technological advances mean an MRI scan of the whole body can be acquired
in less than one hour; sensitivity for metastatic cancer spread is high [10]. MRI does not
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impart ionising radiation and is advocated as a safe and effective alternative to the
current multi-modality approach. There is no available secondary research evidence
concerning the accuracy of whole body MRI (WB-MRI) in cancer staging. Indeed meta-
analysis would be challenging because literature is limited to relatively small cohort
studies comparing WB-MRI with conventional imaging tests, and in a wide variety of
cancers. These do however suggest potential as an efficient and accurate “one stop
shop” alternative for cancer staging [8, 11, 12]. For example, in 123 patients with non-
small cell cancer, Yi found no difference between PET-CT and WB-MRI, with both
achieving 86% accuracy [12]. Notably, the vast majority of available studies are single
site, using one MRI platform, with interpretation by one or two experienced radiologists.

The literature is deficient regarding generalisability of WB-MRI. For example, variability
amongst interpreting radiologists is unknown and the effect (if any) of different
manufacturers’ platforms is uncertain. It is also unclear how WB-MRI can be best
integrated into existing NHS pathways, which frequently differ between institutions, or
how effective it would be in different clinical settings. By undertaking a multicentre trial
of colorectal cancer using a variety of MRI platforms and interpreting radiologists, the
current proposal will address these unknown variables.

Health psychology assessment

WB-MRI staging of colorectal cancer could reduce the physical and psychological
burden associated with current pathways. By reducing time from diagnosis to
treatment, WB-MRI may reduce patient anxiety, minimising concerns that treatment
delay might adversely affect prognosis. Delay in diagnosis is known to be distressing,
particularly for women [13].In addition, staging scans can be uncomfortable and
embarrassing [14]. MRI for example, while avoiding radiation, is noisy and
claustrophobic. The potential of WB-MRI to generate additional tests is also an
important consideration, although recent data suggest test sensitivity is the key
determinant of patient choice and influences preference more than discomfort and
complications [15]. While rapid staging means patients without metastasis are in receipt
of good news more quickly, it also means those with metastasis will also receive bad
news earlier, which may impact adversely on psychological wellbeing: It is known that
patients are more depressed following a speedier diagnosis of breast cancer (at a one-
stop clinic) when compared to those waiting a week [16].

Cost Effectiveness Analysis

Although WB-MRI is a relatively expensive imaging technology, other standard tests in
the staging pathways such as PET-CT are also resource intensive. A detailed analysis
of the cost and the cost-effectiveness of WB-MRI versus standard NICE-approved
staging algorithms conforming to accepted economic evaluation methods [17] is
essential to any trial investigating the role of WB-MRI in cancer staging.
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3. Trial Overview

This trial will be an independent multi-centre prospective cohort trial comparing the
staging accuracy of early WB-MRI with standard pathways in newly diagnosed
colorectal cancer. We will follow the recommendations of the STAndards for the
Reporting of Diagnostic accuracy studies (STARD) initiative [18]. A key element of our
design is the investigation of early WB-MRI as a replacement test for standard
pathways [19], and data regarding the therapeutic impact of WB-MRI will be collated,
as well as addressing the practicalities of general NHS implementation. The trial
design, which compares two different staging strategies in the same patients ensures
that clean, comparable data are collected for both pathways while simultaneously
increasing trial power to meet trial endpoints.

In addition, both qualitative and quantitative assessments will be employed to
determine the psychological burden and acceptability of WB-MRI versus standard
pathways, and to identify those attributes which most strongly influence patient
preference. Health-related quality of life data will be collected which will be used to
inform cost-effectiveness modelling, and determine whether patients believe more rapid
staging would have helped them cope better with their cancer diagnosis.

3.1. Primary objective

To evaluate whether early whole body magnetic resonance Imaging (WB-MRI)
increases per patient sensitivity for metastasis in colorectal cancer compared to
standard NICE-approved diagnostic pathways.

3.2. Secondary objectives

1) To determine how WB-MRI influences time to and nature of first major treatment
decision following definitive staging compared to standard investigations and to
determine whether early WB-MRI could reduce or replace standard investigations.

2) To assess the accuracy of WB-MRI and standard diagnostic pathways for local and
distant staging by comparison with an expert derived consensus reference
standard using 1-year patient follow-up data.

3) To evaluate the lifetime incremental cost and cost-effectiveness of staging using
WB-MRI compared to standard diagnostic pathways.

4) To evaluate patients’ experiences of staging using WB-MRI and to determine the
priorities placed by patients on differing attributes related to competing staging
pathways, including impact of reducing time to first treatment.

5) To determine the effect of radiologist confidence on the diagnostic accuracy of WB-
MRI for metastatic disease.

6) To evaluate the diagnostic performance of limited WB-MRI protocols based on
diffusion and T1 weighted imaging only, and to assess the incremental benefit of
intravenous gadolinium contrast enhancement.

Additional objectives which will be met by the trial will be the definition of an efficient
WB-MRI acquisition and analysis protocol, and quality assurance (QA) program
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applicable to standard NHS practice and collation of a database of WB-MRI datasets
for NHS staff training and service development.

3.3. Trial activation

UCL CTC will ensure that all trial documentation has been reviewed and approved by
all relevant bodies and that the following have been obtained prior to activating the trial:

e Research Ethics Committee approval

e ‘Adoption’ into NIHR portfolio

e NHS permissions

e Adequate funding for central coordination
e Confirmation of sponsorship

e Adequate insurance provision

Streamline C protocol version 5.0 27/08/2015 Page 13 of 146
Protocol Template version 3.1 14Sepll



Streamline C

4, Selection of Sites/Site Investigators

4.1. Site selection

In this protocol a ‘recruitment site’ refers to a hospital where certain trial-related
activities are conducted.

Recruitment sites must be able to comply with:

e Patient recruitment, follow up schedules and all requirements of the trial protocol
e Requirements of the Research Governance Framework
e Data collection requirements

e No trial imaging, recruitment sites will refer patients to designated imaging hub (see
below)

In this protocol an ‘imaging hub’ refers to a hospital where certain trial-related activities
are conducted.

Imaging hubs must be able to comply with:

e Patient recruitment (where applicable), follow up schedules (where applicable) and
all requirements of the trial protocol

e Requirements of the Research Governance Framework
e Data collection requirements
e Trial imaging

4.1.1. Selection of Principal Investigator and other investigators at sites

Sites must have an appropriate Principal Investigator (PI), i.e. a health care
professional authorised by the site and ethics committee, to lead and coordinate the
work of the trial on behalf of the site. Other investigators at site wishing to participate in
the trial must be trained and approved by the PI. All investigators must be medical
doctors and have experience of diagnosing, staging or treating colorectal cancer.

4.1.2. Training requirements for site staff

All site staff must be appropriately qualified by education, training and experience to
perform the trial related duties allocated to them, which must be recorded on the site
delegation log.

CVs for all staff must be kept up-to-date, with signed and dated and copies held in the
Investigator Site File (ISF). An up-to-date, signed copy of the CV for the Pl must be
forwarded to UCL CTC upon request.

All staff involved in the trial must receive GCP training which is relevant to their role and
responsibilities within the trial. The frequency of repeat training may be dictated by the
requirements of their employing institution, or 2 yearly where the institution has no
policy, and more frequently when there have been updates to the legal or regulatory
requirements for the conduct of clinical trials.
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4.2. Site initiation and activation

4.2.1. Siteinitiation

Before a site is activated, the UCL CTC trial team will arrange a site initiation with the
site which the PI and site research team must attend. The site will be trained in the day-
to-day management of the trial, and essential documentation required for the trial will
be checked.

Site initiation will be performed for each site by site visit or teleconference.

4.2.2. Required documentation

The following documentation must be submitted by the site to UCL CTC prior to a site
being activated by UCL CTC trial team:

e Trial specific Declaration of Participation/Site Registration Form (identifying relevant
local staff)

e All relevant institutional approvals (e.g. local NHS permission)

e A completed site delegation log that is initialled and dated by the PI
e A copy of the PI's current CV that is signed and dated

In addition, the following agreements must be in place:

e Asigned Clinical Trial Site Agreement (CTSA) between the Sponsor and the
relevant institution (usually a NHS Trust)

4.2.3. Site activation letter

Once the UCL CTC trial team has received all required documentation and the site has
been initiated, a site activation letter will be issued to the PI. Sites may not begin to
approach patients until the site activation letter has been issued.

Once the site has been activated by UCL CTC, the Pl is responsible for ensuring:

e adherence to the most recent version of the protocol;

e all relevant site staff are trained in the protocol requirements;

e appropriate recruitment and medical care of patients in the trial;

e timely completion and return of CRFs (including assessment of all adverse events);
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5. Informed consent

Sites are responsible for assessing a patient’s capacity to give informed consent.

Sites must ensure that all patients have been given the current approved version of the
patient information sheet, are fully informed about the trial and have confirmed their
willingness to take part in the trial by signing the current approved consent form.

Sites must assess a patient’s ability to understand verbal and written information in
English and whether or not an interpreter would be required to ensure fully informed
consent. If a patient requires an interpreter and none is available, the patient should not
be considered for the trial.

The PI, or, where delegated by the PI, other appropriately trained site staff, are
required to provide a full explanation of the trial to each patient prior to trial entry.
During these discussions, the current approved patient information sheet for the trial
should be discussed with the patient. A minimum of twenty four hours before the WB-
MRI must be allowed for the patient to consider and discuss participation in the trial.

The consent process has been left deliberately flexible in order to accommodate the
needs of individual patients and variations in Site requirements. The flowchart below
describes three different options for obtaining written informed consent from patients,
each of which ensures that patients have at least 24 hours to consider their
participation in the trial before any trial related activities take place.

Streamline Recruitment Pathways/Consent Process

Same day consent Two outpatient appointments Consent just prior to WB-MRI

Patient approached at
first OPA and signs
consent

Patient approached at
first OPA

4

4

Patient approached at
first OPA

4

Patient is registered on
the trial

Patient attends for a
second OPA to sign
consent

4

WB-MRI is booked for
MORE than 24 hours
later

4

4

WB-MRI is booked for
MORE than 24 hours
later to give the patient
time to think about the
trial/discuss the trial
with friends and family,
and to ring trial team to
ask questions.

Patient is registered on
the trial

Patient attends for WB-
MRI and signs consent

4

4

WB-MRI is booked

Patient is registered on
the trial

4

Patient has WB-MRI

See Appendix 2- for a more detailed example of the consent process.

Streamline C protocol version 5.0 27/08/2015
Protocol Template version 3.1 14Sepl1

Page 16 of 146



Streamline C

Written informed consent on the current approved version of the consent form for the
trial must be obtained before any trial-specific procedures are conducted. The
discussion and consent process must be documented in the patient notes.

Site staff are responsible for:

checking that the correct (current approved) version of the patient information sheet
and consent form are used,;

checking that information on the consent form is complete and legible;

checking that the patient has completed/initialled all relevant sections and signed
and dated the form;

checking that an appropriate member of staff has countersigned and dated the
consent form to confirm that they provided information to the patient;

checking that an appropriate member of staff has made dated entries in the
patient’'s medical notes relating to the informed consent process (i.e. information
given, consent signed etc.);

Following registration:

0 adding the patient trial number to all copies of the consent form, which
should be filed in the patient’s medical notes and investigator site file.

0 giving the patient a copy of their signed consent form and patient
information sheet

The right of the patient to refuse to participate in the trial without giving reasons must
be respected. All patients are free to withdraw at any time. Also refer to section 13.0
(Withdrawal of patients).
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6. Selection of Patients

6.1. Pre-registration Evaluation

The following assessments or procedures are required to evaluate the suitability of
patients for the trial:

e Suspicion of colorectal cancer defined as: Presence of a mass highly suspicious for
colorectal cancer on endoscopy, barium enema, CT colonography or other imaging
which triggers staging investigations

e No contraindications to MRI (e.g. cardiac pacemaker, severe claustrophobia,
inability to lie flat)

6.2. Screening Log

A screening log must be maintained by the site and kept in the Investigator Site File.
This must record all potentially eligible patients approached about the trial and the
reasons why they were not registered in the trial if this is the case. The log must be
sent to UCL CTC in line with the monitoring plan and as requested, with patient
identifiers removed prior to sending.

6.3. Multi Disciplinary Team (MDT) Meeting Log

An anonymous record of the number of patients with a new diagnosis of colorectal
cancer discussed in the MDT meeting, with their attributed cancer stage (TNM or
Dukes) will be submitted annually to UCL CTC. This will be used to assess whether the
group of patients recruited to the trial is representative of the general population of
newly diagnosed colorectal cancer patients seen at Sites.

6.4. Patient Eligibility

There will be no exception to the eligibility requirements at the time of registration.
Queries in relation to the eligibility criteria must be addressed prior to calling/faxing for
registration. Patients are eligible for the trial if all the inclusion criteria are met and none
of the exclusion criteria applies.

6.4.1. Patient Inclusion Criteria

e Adult patients (18 or over) with histologically proven or suspected colorectal cancer
referred for staging.

e Suspicion of colorectal cancer defined as: Presence of a mass highly suspicious for
colorectal cancer on endoscopy, barium enema, CT colonography or other imaging
which triggers staging investigations

e Patient must have given written informed consent and be willing to comply with the
protocol intervention and follow-up.
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6.4.2. Exclusion Criteria

e Any psychiatric or other disorder likely to impact on informed consent

e Evidence of severe or uncontrolled systemic disease which make it undesirable the
for the patient to participate in the trial

e Pregnancy

e Contraindications to MRI (e.g. cardiac pacemaker, severe claustrophobia, inability
to lie flat)

e Polyp cancer (because metastatic disease in these patients is vanishingly rare)

6.4.3. Pregnancy and Birth Control

MRI poses a theoretical risk to the foetus, particularly in the first trimester due to local
acoustic and heating effects. However the risk is generally deemed very small and
significantly less than the risk of ionising radiation imparted by PET-CT and CT
(standard imaging investigations).

A woman of childbearing potential (WCBP) is a sexually mature woman (i.e. any female
who has ever experienced menstrual bleeding) and who has not undergone a
hysterectomy or who has not been postmenopausal for 24 consecutive months (i.e.
who has had menses at any time in the preceding 24 consecutive months). Patients will
be excluded if they are pregnant.

There is no requirement for additional contraceptive advice to patients over and above
that routinely given as part of their routine clinical care given their diagnoses of
colorectal cancer.

The need to perform a pregnancy test in WCBP will be decided as part of the patient’s
routine clinical care given the risk to pregnancy from standard staging investigations
and subsequent treatment. There is no requirement to perform a pregnancy test purely
because of recruitment to the trial if this would not have been performed as part of
standard clinical care.
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7. Registration Procedures

7.1. Registration

Patient registration will be undertaken centrally at UCL CTC and this must be
performed prior to commencement of any trial intervention. Registration can be
performed via telephone or fax.

Following pre-registration evaluations (as detailed in section 6.1), confirmation of
eligibility and consent of a patient at a site, the registration form must be fully
completed prior to faxing or telephoning UCL CTC. The eligibility criteria will be
reviewed during the registration telephone call using the same form at UCL CTC.

A trial number will be assigned for the patient during the call and must be recorded at
site by the caller. If desired, the site may fax a copy of the completed registration form
to UCL CTC and the faxed registration from will be used it confirm patient eligibility at
UCL CTC.

UCL CTC will e-mail confirmation of the patient’s inclusion in the trial and their trial
number to the main contact, Pl and Imaging Hub contact. If requested, a fax
confirmation may also be sent. Case report forms will be e-mailed to the main contact
at site.

Registration telephone number: +44 (0)20 7679 9880
Registration fax number: +44 (0)20 7679 9871
UCL CTC Office hours: 09:00 to 17:00 Monday to Friday

7.2. Registration Packs

Once a patient has consented to take part in the trial they should be provided with a
registration pack to include the following:

e A copy of their signed consent form and patient information sheet

e An expenses claim form (to claim travel expenses to and from WB-MRI
appointment)

e Pre-paid return envelope

7.3. Booking Whole Body MRI

Once a patient has been registered it is the responsibility of the recruiting site to
contact their designated imaging hub to make arrangements for the WB-MRI. Each
recruitment site will be provided with a contact number at their designated imaging hub.
Recruitment sites will approach consecutive potentially eligible patients until the
number of recruited patients fills the MRI capacity of the imaging hub.

It is possible recruitment potential at recruitment sites will be greater than the WB-MRI
capacity at each central imaging hub. If a patient is approached and registered for the
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trial but MRI capacity is such that the scan could not take place in a timely fashion. A
decision to withdraw the patient will be made by the recruitment site and the patient will
then be informed. This possibility is explained to patients in the patient information
sheet.

Because of the need to perform WB-MRI in a timely fashion, it is anticipated
recruitment sites will be requested to pause recruitment if WB-MRI waiting time
exceeds 2 weeks (if WB-MRI is performed after conventional imaging is complete) or 3
weeks (if WB-MRI is to be performed concurrently with standard tests). There will be
flexibility in these timings depending on the circumstances of individual patients and
their anticipated time to complete standard staging.
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8. Patient Management and Trial Procedures

8.1. Summary

8.1.1. Staging and Treatment Decisions

The following information is required for the trial to document staging and treatment
decisions:

e Stage and treatment decision based on conventional imaging only (and the
number, timing nature and findings of these investigations)

e Stage and theoretical treatment decision based on WB-MRI only (and any
additional tests generated by the WB-MRI) only (and the number, timing nature and
findings of additional tests generated)

e Afinal treatment decision incorporating all available tests.

Conventional Imaging

Trial patients will undergo the standard staging protocol employed at their institution as
per usual clinical care pathways. See section 8.2.1 for further detail.

Whole Body MRI Imaging and MDT Reveal

Recruited patients will undergo a WB-MRI at one of the designated imaging hubs.
Recruiting sites should contact their designated imaging hub to request a WB-MRI slot
(see section 7.3). The WB-MRI should be performed either concurrently with the
standard staging investigations, or no later than 3 weeks after the final standard staging
investigation. Images will be uploaded at each hub to a secure central imaging server
called 3Dnet™. If a language interpreter was required for a patient during the consent
process, then an interpreter should be made available to the patient during the WB-
MRI. The WB-MRI will be reported by designated radiologist(s) at each imaging hub
who are blinded to the conventional imaging tests and other clinical information (other
than the cancer diagnosis and location). A copy of the report will also be uploaded to
3Dnet™. See section 8.2.2 for further detail.

Once the MDT has made a treatment decision based on the conventional imaging, the
MDT coordinator, research nurse or other designated individual will reveal the WB-MRI
images and report on 3Dnet™ via an internet-enabled PC. The MDT will review the
WB-MRI results and decide whether or not any additional tests are required or would
have theoretically been required (if in fact the test was already performed as part of
conventional staging) in addition to the WB-MRI. If any tests are required that have
not already been performed as part of the standard staging, they should be performed
and the patient reviewed again at the next MDT when the results are available. If no
further tests are needed then the stage and theoretical treatment decision based on
the WB-MRI (and any additional tests generated from the WB-MRI) must then be made
by the MDT. The MDT must then decide a final treatment decision for the patient
based on all imaging available. If referral to the liver MDT is indicated, the final
treatment decision based on WB-MRI will be that made by the liver MDT after review
of the WB-MRI and generated tests. See section 8.2.3 for further detail.
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If a patient is due to start treatment before the next formal MDT meeting, an ad hoc
mini MDT meeting may be scheduled outside of the standard MDT meeting. This
should include the relevant multidisciplinary clinical team members who are appropriate
to make the final treatment decision based on the specific imaging finding, according to
usual standards of clinical care. A record will be kept of who is present during the ad
hoc mini MDTs on the CRFs.

8.1.2. Patient experience Interviews and Questionnaires (Optional)
Interviews (Study 1)

A total of 25 patients have undergone interviews by a Health Psychologist pertaining to
their experience of the cancer staging process. Target accrual has now been
reached for the interview part of the trial and recruitment to this is now closed.

Questionnaires (Study 2)

Patient experience questionnaires from baseline and post-staging have been received
for approximately 50 patients to assess patient experience and acceptability of WB-MRI
and standard tests. Target accrual has now been reached for the questionnaire
part of the trial and recruitment to this is now closed.

Discrete choice experiment (Study 3)

A discrete choice experiment (DCE) questionnaire will be administered to a subset of
patients (target n=50) to elicit their preference for various attributes associated with
conventional and WB-MRI staging pathways. The DCE questionnaire is optional and
patients will be asked to consent to this on trial entry. Once a patient consents to the
DCE they will be allocated a DCE questionnaire (out of a possible 2 DCE
guestionnaires) which will be posted by UCL CTC along with their Quality of Life
guestionnaire, patient diary and pre-paid envelope immediately after registration
(baseline). UCL CTC will supply the details of any recruited patients which consented to
complete DCE questionnaire to the Health psychologists who may contact them
directly.

8.1.3. Quality of Life Questionnaires and Patient Diaries

Upon consent the recruiting site must inform the patient that they will receive an EQ-5D
Quiality of Life Questionnaire and Patient Diary by post from UCL CTC and they are to
complete these and return them using the pre-paid envelope provided. The patient
diary will cover a 3 month period and will collect information regarding the patient’s
Primary Health Care contacts, other health care contacts and also the medication they
are currently taking. Patient diaries and EQ-5D questionnaires will be posted to all
patients at consent and then at 3 monthly intervals for 12 months.
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Table 1: Summary of patient management and trial activities

Timing
After staging
(months after

Protocol Prior to Immediately During registration) Responsible
Activity section registration | after registration staging 3 6 organisation/ person
Pre-registration e_vall_Jatlon & 6.1 X Recruiting site
assessment of eligibility
Consent 5.0 X Recruiting site
Register patient 7.1 X Recruiting site
Give patient registration pack (copy
of PIS and consent, expenses claim 7.2 X Recruiting site
form and pre-paid return envelope)
Book WB-MRI scan & inform patient 73 X Recruiting site
of appointment date
WB-MRI 8.2.2 X Imaging Hub
Upload WB-MRI scan & report 8.2.2 X Imaging Hub
Post EQ-5D questionnaires 8.2.8 X X X UCL CTC
Post patient resource diary 8.2.8 X X X UCL CTC
D|scrgte chplce experiment 8.2.10 X UCL CTC
Questionnaire
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8.2. Detailed description

8.2.1. Standard care

Trial patients will undergo the conventional staging investigations employed at their
recruiting institution according to local protocols and the requirements of their clinical
care team.

All conventional investigations will be performed and interpreted by the usual
radiologists and clinicians employed at the site of the investigations. Standard clinical
reports will be made and all investigations (and their results) will be freely available on
hospital Picture Archiving and Communications System (PACS), Radiology Information
System (RIS) and Clinical Data Repository (CDR) systems as per usual clinical
practice.

The type and date of investigations (e.g. CT scan, PET-CT, organ specific MRI, biopsy
etc) will be recorded on CRFs, along with the presence and location of metastatic
disease based on the radiological report.

8.2.2. Trial Imaging

Whole Body MRI (WB-MRI) protocol

Recruited patients will undergo a WB-MRI at their designated imaging hub site. The
choice of MRI platform (i.e. manufacturer and Tesla (T) strength) will be decided by the
local hub radiologist according to scanner availability and their usual practice. It is
anticipated most MRIs will be performed at 1.5T. Exact imaging parameters will vary
according to MRI platform but a minimum dataset of sequences will be acquired (full
details given in appendix 3).

Patients with rectal cancer would normally undergo staging pelvic MRI, and the WB-
MRI will be additional to this. Where possible (and according to site and patient
preference), the WB-MRI and rectal staging MRI would be performed on the same day
to reduce patient travel.

Timing
The WB-MRI will be performed either concurrently with the standard staging
investigations, or no later than 3 weeks after their final standard staging investigation.

Blinding

To ensure the integrity of the trial, the WB-MRI must be reported by a radiologist
blinded to the conventional imaging tests and other clinical information (other than the
cancer diagnosis and site). Conversely the WB-MRI images and reports must not be
available to either those radiologists reporting the standard staging investigations, nor
those involved in direct patient care before the WB-MRI is revealed in the MDT
meeting.

The un-anonymised WB-MRI images will therefore not be immediately sent to the
Picture Archive and Communication System (PACS) at either the imaging hub or
recruitment sites. Instead images will be uploaded at each hub to a secure central
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imaging server (3Dnet™) provided by Biotronics3D. This solution allows easy upload of
MRI datasets via standard internet connection. A PC based internet gateway will be
installed in each imaging hub to facilitate automated transfer of WB-MRI from the
scanner/workstation to 3Dnet™), and thereafter back to PACS to the appropriate time
point after MDT revelation (see below).

Interpretation and reporting

The WB-MRI will be interpreted by designated radiologist(s) at each imaging hub who
are expert in interpretation based on previous experience of reporting WB-MRI in
cancer staging. As noted above, the radiologist will be blinded to the standard staging
investigations performed on recruited patients.

Interpretation can be performed using the 3Dnet™ software, or stand alone workstation
according to the preference of the radiologist.

Images will be analysed in the following order:

1) Diffusion and non contrast enhanced T1 images

2) Diffusion, non contrast enhanced T1 and T2 images

3) Diffusion, non contrast enhanced T1, T2 and contrast enhanced T1 images.

After viewing each sequence set (and before reviewing the next set), the radiologist will
complete WB-MRI Imaging Booklet CRFs documenting the presence, location and size
of metastatic disease, together with their diagnostic confidence on a scale of 1 to 6.
Reporting time for each sequence set analysis (defined as the time required to
interrogate the sequences to reach a diagnostic conclusion) will be recorded along with
the technical quality of the MRI dataset.

The reporting radiologist will then produce a free text clinical report as per their usual
clinical practice (using all available sequences and based on the TMN 7 staging
guidance) for subsequent release to the clinical team. This report will contain
information relating to the local T and N stage of the tumour, together with the
presence, location, number and size of metastatic deposits, as well as important
“incidental” findings, for example aortic aneurysm. The radiologist may express their
level of confidence in reported findings as they would in normal clinical practice but a
formal numerical score of confidence will not be provided as this would not mirror how
radiological examinations are reported in standard clinical care. If the radiologist would
usually recommend additional tests for equivocal findings, this will be included in the
report so as to also mirror routine clinical practice. The definitions of T, N M stage will
be based on conventional MRI criteria adopted by the radiologist in their usual clinical
practice.

The free text report will be uploaded onto the 3Dnet™ software, and a copy stored as
part of the patient’'s medical record.

Streamline C protocol version 5.0 27/08/2015 Page 26 of 146
Protocol Template version 3.1 14Sepl1



Streamline C

8.2.3. Release of Conventional and trial WB-MRI findings

MDT discussion of the first major treatment decision based on conventional
imaging

WB-MRI images and reports will be withheld initially from the clinical care team and
radiologists reporting standard imaging (to avoid bias) until patients have completed all
conventional investigations and have been definitively staged such that a first major
treatment decision has been made by the MDT based on these conventional tests. The
first major treatment decision based on conventional imaging will be defined as:

e Referral for surgical excision of either the primary tumour and/or a metastatic site

e Instigation of definitive treatment using chemotherapy, radiotherapy or a
combination of the two

e Decision to offer palliative/supportive care only

e Request for a highly invasive surgical staging procedure such as surgical
mediastinal lymph node sampling (mediastinoscopy), video-assisted thoracoscopic
surgery (VATS), or laparoscopy

In some instances the first major treatment decision will not be made by the colorectal
MDT, for example the patient being referred to a liver MDT. In this case the treatment
decisions of the liver MDT made according to the protocols described below will be
used for the purposes of the trial.

If additional conventional tests are required to complete staging, the WB-MRI result will
be withheld until they are completed, and the patient re-discussed with the findings of
the additional test(s).

The nature, date and findings of all conventional investigations will be recorded by the
MDT, and the TNM 7 stage recorded. The MDT/appropriate MDT personnel will define
the nature of the first treatment decision based on conventional investigations in the
MDT record and on the CRF.

Release of WB-MRI images and report

Once a stage and treatment decision has been made based on conventional imaging
the WB-MRI images (supplemented where possible with “screen shots” and
annotations of relevant findings), and radiologist’s report will be revealed to the MDT
using the 3Dnet™ software on an internet enabled PC. If technical issues preclude use
of 3Dnet™in the MDT, presentation of a written copy of the WB-MRI report is
permissible.

When the WB-MRI images and report are released, the MDT will discuss the images
and decide:

1) If the patient can be adequately staged based on WB-MRI alone:

In this case the MDT should state the patient’s stage and theoretical
treatment decision based on the WB-MRI alone.

Or:
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2) If any additional tests are required based on the WB-MRI alone for adequate
staging (for example for equivocal WB-MRI findings):

a. For additional tests that would have theoretically been requested based on
the WB-MRI alone but have already been performed as part of the standard
imaging, the results can be used by the MDT. The MDT personnel will state
the patient’s stage and theoretical treatment decision based on the WB-MRI
and those additional tests that would have theoretically been generated.

b. If the additional tests generated by WB-MRI have not already been
performed as part of standard care and are deemed necessary in the opinion
of the MDT these will be undertaken according to standard clinical care. After
completion of the additional test(s), the patient will be re-discussed by the
MDT and a final treatment decision made based on the WB-MRI and the
additional test(s) undertaken.

If, following revelation of the findings of the WB-MRI (and any additional tests it
generates), the colorectal MDT request review by the liver MDT, (which had not been
the case based on standard imaging), for the purposes of the trial the final treatment
decision based on WB-MRI will be that made by the liver MDT after review of the WB-
MRI and generated tests. The fact that following WB-MRI a referral to the liver MDT is
made will be recorded.

8.2.4. Final treatment plan

Once a stage and treatment decision has been made based on conventional imaging
alone and also a stage and theoretical treatment decision made based on the WB-MRI
(and any additional tests it generates) alone a final treatment plan can be made by the
MDT. The final treatment plan for the patient will be based on all available information
(including the WB-MRI). The MDT radiologist(s) will be at liberty to review the WB-MRI
data after the WB-MRI has been revealed in order to review its findings and feedback
to the clinical care team.

The completed MDT CRF will thus list:

e Stage and treatment decision based on conventional investigations (and the
number, timing nature and findings of these investigations).

e Stage and theoretical treatment decision based on WB-MRI (and the number,
timing nature and findings of additional tests generated).

e Final treatment decision incorporating all available tests.

Once the WB-MRI images and report have been revealed to the MDT according to trial
protocol, they can be released onto the relevant hospital PACS server using the
3Dnet™ gateway described above or other IT solution (eg image exchange portal) and
be made freely available to those providing subsequent patient care, as per usual
clinical practice.
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8.2.5. Early release of WB-MRI findings

Any requests for early WB-MRI release must be made to the site PI, who will discuss
the request with the lead clinician who is responsible for the patient’s clinical care (if the
request did not originate from the lead clinician). After discussion if it is decided by the
Pl, that release of the WB-MRI images and report is necessary, the Pl (or a designated
member of the trial team) will inform UCL CTC. The WB-MRI result should only be
released early in the event of an emergency situation in which the patient is unfit to
undergo additional investigations (including MRI) which would have normally been
performed were the patient not in the Streamline C trial, and the WB-MRI may have a
direct effect on immediate patient care. In the event of early release, the patient will be
replaced, although the findings of the WB-MRI and conventional staging (performed up
to the time of early MRI release) will be collated by UCL CTC on the standard trial
CRFs for subsequent reporting in the trial publications.

Early release for important clinical findings

The time between the patient’s diagnosis and the WB-MRI reveal is typically less than 4
weeks at the proposed recruitment sites. The majority of findings on WB-MRI will have
no direct impact on patient care during this time. However should WB-MRI reveal a
serious finding which could have an immediate impact on direct patient care before the
MDT, the reporting radiologist will contact the patient’s clinician to discuss the finding
and a decision made as to whether the results should be revealed early to all members
of the clinical team (based on review of standard tests already performed which may
also have detected the finding). Specific findings which will trigger this review are:

e Impending spinal cord compression
e Deep vein thrombosis or pulmonary embolism
e Brain metastasis with significant mass effect requiring immediate treatment

It is unlikely the patient would be asymptomatic in any of these scenarios, and that it is
probable additional imaging tests would have already been requested as part of usual
clinical care.

Early release for urgent patient management

Although unlikely, it is possible there may be a need to access the WB-MRI report
urgently before its release to the MDT , for example if a recruited patient presents to
hospital with collapse and knowledge of the WB-MRI findings would potentially change
patient management. As noted above, imaging hubs will keep a copy of the free text
report of the WB-MRI and this will be made available if requested by clinical teams in
this scenario.

8.2.6. Time to full staging

Standard pathway

The total time required to fully stage the patient using standard imaging pathways will
be calculated. The start of the staging process will be defined as the date of request of
the first staging investigation following a proven or assumed diagnosis of colorectal
cancer (for example date of requested for CT chest, abdomen and pelvis after
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colonoscopic diagnosis of likely malignant tumour). The completion of staging will be
defined as the date of the MDT/appropriate MDT personnel made the first major
treatment decision based on the standard imaging.

WB-MRI

Because revelation of the result of WB-MRI is deferred until after standard staging is
complete, actual measurement of the time to full staging using WB-MRI will not be
possible. The theoretical time to complete staging using WB-MRI will be thus modelled
taking into consideration the time from recruitment date to the date of the WB-MRI, plus
the number and type of additional staging investigations generated by WB-MRI

8.2.7. Patient follow up

Patients will be followed for a period of 12 months from the date of recruitment. Follow
up will not require any trial specific patient visits to the recruiting site, and follow up
CRFs can be completed using hospital databases or patient notes.

For all recruited patients the final TN tumour stage, according to the 7" classification
will be recorded based on histopathological analysis of surgical specimens (if surgery is
performed). The results of any biopsy procedure undertaken over the 12 months will
also be recorded. The date, nature and findings of follow up imaging investigations will
be recorded for each recruited patient, in particular the presence or absence of
metastasis.

The date and cause of patient death and post mortem findings (if performed) will also
be recorded.

MDT records and hospital data repositories will be used to collate this data, and data
collection will be coordinated by designated individuals at each recruitment site, aided
by UCL CTC.

8.2.8. Patient diaries and EQ-5D Quality of Life questionnaires

All patients will be receive a Diary and EQ-5D Quality of Life questionnaire every 3
months which will be posted by UCL CTC. Upon consent the recruiting site must inform
the patient that they will receive an EQ-5D questionnaire and Diary through the post
from UCL CTC and they are to complete these and return them using the pre-paid
envelope provided. The patient diary will cover a 3 month period and will collect
information regarding the patient's Primary Health Care contacts, other health care
contacts and also the medication they are currently taking. Patient diaries and EQ-5D
guestionnaires will be posted to all patients at consent and then at 3 monthly intervals
for 12 months.

8.2.9. Final reference standard for tumour stage (Consensus Meetings)

Multi-disciplinary consensus panel review is standard methodology for diagnostic test
accuracy studies where an independent reference standard is impossible because of
incorporation bias. Consensus panels will convene annually to derive the reference
standard for tumour stage at diagnosis for recruited patients completing the first 12
month follow-up (i.e. a panel at the end of year 2 will consider patients recruited in year
1, a panel at the end of year 3 will consider patient recruited in year 2 etc). The panels
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will consider all available clinical information including the results of all original staging
investigations, WB-MRI, histopathology (surgical resection and biopsies), follow up
imaging and post-mortem reports (where available) and MDT records. UCL CTC will
coordinate collation of these data via submitted CRFs over the preceding 12 months for
presentation to the panel. Each imaging hub or recruitment site will host a consensus
panel to consider patients undergoing WB-MRI (or recruited) at its site (so all imaging
studies are available for review on local PACS systems if required). Each panel will
consist of at least an oncologist, and/or a colorectal surgeon, and 3 radiologists, 1
external to the imaging hub and 2 internal- 1 with specific expertise in WB-MRI and 1
with expertise in PET (a single radiologist is acceptable if they have expertise in WB-
MRI and PET). The panel will have access to a histopathologist if required. Each panel
will adjudicate on the TMN stage of the cancer at diagnosis, including the organ
specific sites and burden of metastatic spread.

The definition of the presence or absence of metastasis will be assigned for each organ
on a designated CRF. The designation will be made in consensus by all on the panel.
Consideration will be made to histology in all biopsied lesions. In the absence of
histological proof of metastasis, metastatic disease will be assumed if new lesions
appear during the 12 month follow up with imaging characteristics compatible with
metastasis and no alternative explanation, or if lesions with characteristics compatible
with metastasis which either grow or shrink (on therapy). Lesions identified which
remain stable over the 12 month follow up period will assumed not to be metastatic
unless there are specific circumstances considered by the panel that indicate
malignancy (e.g. change in lesion morphology with treatment).

All “new” sites of metastatic disease diagnosed in the 12 month follow up will be
assessed by the panel to see if they were visible in retrospect at diagnosis. Although
the primary analysis by the original reporting radiologist will be that used to define test
accuracy, this retrospective review will allow definition of the rates of perceptual error.

For patients in whom the primary tumour has been completely removed within 3
months of diagnosis, all new metastatic sites will be assumed to have been present at
diagnosis for the purposes of calculating test sensitivity.

If the primary tumour is left in situ for more than 3 months (or there is incomplete
removal), any new diagnosed sites of metastatic disease will be assumed to have been
present at diagnosis if identified within 6 months of diagnosis of the primary tumour. If
they are diagnosed beyond 6 months of diagnosis, and there is no evidence of their
presence on retrospective review of all staging investigations, they will be assumed to
be new disease not present at diagnosis.

If patients with tumours left in situ do not undergo any imaging capable of detecting
metastatic disease within 6 months of diagnosis of the primary tumour (other than initial
staging tests) and imaging beyond this identifies metastatic disease not visible in
retrospect on any trial imaging, the consensus panel will opine if the disease was likely
present at diagnosis, based on its location, size and imaging characteristics.

If a patient dies before the 12 month follow up, the panel will review all available
imaging, histopathology and clinical course prior to death and in consensus state if a
confident diagnosis of the presence or absence of metastatic disease can be made (for
example imaging characteristics compatible with metastasis and no alternative
explanation, or if lesions with characteristics compatible with metastasis which either
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grow or shrink (on therapy). If this judgement cannot be made with confidence (for
example if the patient has equivocal lesions on staging investigations and no further
follow up), these patients will not be excluded but multiple imputation will be used to
account for missing data. A sensitivity analysis for the primary outcome, where only
patients with complete data are analysed, will exclude these patients.

8.2.10. Health psychology assessment

Study 1: Patient interviews (approximate n=25)

Target accrual has now been reached for the patient experience interview part of
the trial and so recruitment to this part is now closed. Individual in-depth interviews
were conducted by a health psychologist pertaining to their experience of the cancer
staging process. The aim of the interviews is to determine patients’ experience of WB-
MRI, standard tests and those tests generated by WB-MRI. We collected simple
demographic data from participants in relation to gender, age and educational level as
such factors may influence experience and preferences, and this data will enable us to
determine whether the sample of people who are interviewed are representative of the
sample of people who also participate in studies 2 and 3 (see below). The interviews
assessed which aspects of testing caused patients physical or psychological stress
(e.g. number of tests/ hospital visits, test attributes (i.e. physical experiences of the
tests such as claustrophobia, need to lie still, scanner noise etc), total length of time
taken, additional tests generated by initial scan findings) and elicited any factors
patients felt would have made staging easier for them.

The interviews provided in-depth qualitative data about the experience of cancer
staging and in particular under-going WB-MRI, and has informed the modification of a
guestionnaire (study 2) designed to assess patient acceptability and experience of WB-
MRI compared to standard tests, and also has informed the design of a discrete choice
experiment (study 3).

Study 2: Patient questionnaires (approximate n=50)

Target accrual has now been reached for the patient experience questionnaire
part of the trial and so recruitment to this part is now closed. Follow up
guestionnaires will continue to be posted until the last patient’'s month 6 time
point occurs. A questionnaire was developed and sent to consenting patients to
assess their experience and acceptability of WB-MRI and standard tests (e.g. PET-CT).
Final design was informed by analysis of the qualitative data collected in study 1 (See
above). Patient Experience Questionnaire content is outlined in Table 3 and includes
patients’ views about test preparation (e.g. fasting), and experience of the scan itself
(e.g. discomfort, claustrophobia, fear etc). Patients were also asked to rate the
importance of various attributes associated with competing staging pathways (e.qg.
waiting time from diagnosis to treatment, total test number, test accuracy etc). This
rating identified those attributes considered most important by patients, which has been
included in the discrete choice experiment (study 3).

Patients were given the opportunity to opt in to completing the questionnaires when
they were recruited into the trial. Questionnaires, together with the positive and
negative affect schedule (PANAS) and the General Health Questionnaire (GHQ-12)
were administered during and after staging pathways, and at three and six months later
to examine patient test preferences once they are aware of their cancer stage and
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knew which of the tests they received were more accurate as well as the burden placed
on them by any extra tests they needed as a result of WB-MRI.

Patients were posted the baseline questionnaire along with pre-paid reply envelope at
the time they were recruited into the trial. The questionnaire was worded to take into
account the fact that some patients had not yet had any staging investigations. Patients
were posted the post-staging and three and six month follow-up questionnaires along
with pre-paid envelopes at the relevant time-points.

Study 3: Discrete choice experiment (approximate n=50)

Discrete choice experiments (DCE) can elicit preferences for different types of health
care provision [18] by estimating the relative importance of different attributes, and the
trade-offs between them [19]. WB-MRI and conventional staging pathways differ in
associated attributes, not only related to physical experience but also rate of adverse
events, time to diagnosis, overall accuracy etc. The most important attributes have
been identified in studies 1 and 2 and appropriate levels assigned to each based on
accumulating data from the trial, together with appropriate literature review. A DCE
guestionnaire has been developed whereby patients state their preference between
two choices, with each choice containing different levels of the identified attributes.

The DCE questionnaire is optional and patients will be asked to consent to complete
the questionnaire on trial entry. Once a patient consents to the DCE they will be
allocated a DCE questionnaire (out of a possible 2 DCE questionnaires) which will be
posted by UCL CTC immediately after registration (baseline) along with their QoL
guestionnaire, patient diary and pre-paid envelope. UCL CTC will supply the details of
any recruited patients which consented to complete the DCE questionnaire to the
Health psychologists who may contact them directly.
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Table 3: Questionnaire schedule. Questionnaires will be posted to patients UCL
CTC.

Months after
registration

Baseline (peri-
staging) 1 3 6

\

Demographic measures

Co-morbidities

Self-rated health

Symptoms of bowel cancer

Concern for future consequences

Which staging tests have had

Perceived importance of test attributes

Perceived acceptability of different tests

Least acceptable aspects of different tests

Agreement to having tests again (short and long-term)

Single test choice

Test recovery time

CISISINISISISIS O SSS

Patient experience of WB-MRI and standard tests

Perceived efficacy of WB-MRI and standard tests

Difficulties with completing scan (WB-MRI and
standard tests)

NSINISISINISISISINS

Ranked attribute preferences

Feelings about number of tests

EQ-5D

PANAS

GHQ-12

VSIS IS
NS

VSISS
A
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8.2.11. Cost Effectiveness Assessment

Overview

We will undertake a detailed analysis of the cost and the cost-effectiveness of WB-MRI
versus standard NICE-approved staging algorithms. The analysis will conform to
accepted economic evaluation methods [17]. All costs will be assessed from the
perspective of the NHS and personal social services (PSS).

Making comparisons between WB-MRI versus standard staging algorithms

The care pathway for colorectal cancer patients can both be divided into two stages,
the treatment decision pathway and the subsequent disease pathway. The former
includes the time from diagnosis to treatment decision by the MDT; the latter includes
the time period following the treatment decision.

The treatment decision pathway will be different between WB-MRI and standard
staging algorithms, yielding different costs and potentially different treatment decisions.
In patients for whom the treatment decision with WB-MRI is the same as that with
conventional staging algorithms, the subsequent disease pathways will be the same.
Where the treatment decision with WB-MRI is different, the disease pathway will be
different, yielding potentially different costs and health outcomes.

If in the patients studied the concordance between the treatment decisions associated
with WB-MRI and conventional staging algorithms is high, then the economic analysis
can focus on the cost of the treatment decision pathways only because the disease
pathways will be no different. In this case the cost-effectiveness of WB-MRI versus
conventional staging algorithms depends only on the incremental cost (positive or
negative) of WB-MRI versus standard staging algorithms in the treatment decision
pathway.

Conversely, if the concordance between the treatment decisions is low, then the
economic analysis ought to focus on both the treatment decision pathways and the
subsequent disease pathways because both of these will vary between WB-MRI and
conventional staging algorithms. In this case the cost-effectiveness of WB-MRI
depends on the incremental cost of the WB-MRI versus standard staging algorithms in
the treatment decision pathway plus the incremental costs and health benefits of the
disease pathway.

The precise nature of the economic analysis will therefore depend on the degree of
concordance between treatment decisions provoked by WB-MRI versus conventional
staging.

Discordance of major treatment decisions

Discordance will be defined when the first major treatment decision differs between
WB-MRI and standard investigations in greater than 10% of patients. Concordance will
be defined as the absence of discordance. For colorectal patients a 4x4 table will be
used to summarise major differences between 4 main treatment decisions (surgery for
the primary but no chemotherapy, surgery for the primary & chemotherapy (and/or
radiotherapy), chemotherapy (and/or radiotherapy) without surgery, and surgical
metastectomy with or without chemotherapy) for colorectal cancer).
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Scenariol: there is concordance between the treatment decisions associated
with WB-MRI and standard staging

In this case, the cost components included in the analysis will be:

e Conventional tests for staging of disease among diagnosed patients (e.g., CT
chest, pelvis and abdomen and MRI pelvis for colon cancer; plus additional tests as
indicated by the conventional staging algorithm);

e Costs of treating adverse events associated with staging tests;
e WB-MRI, plus additional tests generated by WB-MRI;
e MDT meetings.

The volume of resource use for each cost component will be measured directly in the
trial from treatment decisions recorded in MDT reports, based first on conventional
staging alone and then based on WB-MRI alone, and on patient records included in the
trial. Unit costs will be taken from standard published sources. Since the two algorithms
yield the same treatment decisions cost-effectiveness depends on the incremental cost
of WB-MRI versus conventional staging algorithms in the treatment decision pathway
(i.e., formally this is a cost-minimisation analysis).

Scenario 2: there is discordance between the treatment decisions associated
with WB-MRI and standard staging

In this case, cost-effectiveness depends on the incremental cost (positive or negative)
of the treatment decision pathway and disease pathway associated with WB-MRI
versus conventional staging and the incremental health benefits (positive or negative).
We will calculate cost-effectiveness in terms of the incremental cost per quality-
adjusted life year (QALY) gained using one year and lifetime time horizons

For the analysis based on the one-year time horizon, the trial will provide information
on the treatment decisions arising from WB-MRI and standard staging and follow-up
data for the first year. We will collect these data from three sources.

Firstly, for all patients in the trial we will collect the resource use data for the main
drivers of hospital costs using a trial specific CRF. This will collect resource use data on
the following cost components for each patient:

e Imaging investigations
e Chemotherapy

¢ Radiotherapy

e Surgery and biopsies
e Outpatient visits

e Inpatient stays

e Day cases

These data will be recorded prospectively based mainly on MDT consensus meeting
recommendations and on patient records (for major changes in treatment). Unit costs
will be taken from standard published sources and applied to the resource use data,
allowing us to cost the care received by each patient.

In addition, from this source we will collect data on whether or not the patient died
during the follow-up period, and if they died, the date of death.

Streamline C protocol version 5.0 27/08/2015 Page 36 of 146
Protocol Template version 3.1 14Sepl1



Streamline C

Secondly, for all patients in the trial we will prospectively collect resource use data
using patient diaries. This will supplement the above data which may not provide a
complete picture of hospital resource use, plus it will allow us to collect data on primary
and community care contacts. These will record resource use data on the following cost
components for each patient:

e Medications taken

e Day cases

e GP contacts

e Practice and community nurse contacts

e A&E Visits

e Any other primary care or community care contacts related to cancer

The diaries will be posted out by UCL CTC at baseline, 3, 6, and 9 months and patients
will be asked to complete them for the following three month period.

In addition we will also collect data on health-related quality of life score, measured
according to the EQ-5D (www.eurogol.org), which will be measured at baseline and at
3, 6, 9 and 12 months for all surviving patients.

UCL CTC will contact sites just prior to sending out any post registration diaries or
guestionnaires to check the status of the patient to ensure none are sent
inappropriately to deceased patients.

Patients who are found not to have cancer or are withdrawn for other reasons (see
section 13), will not be sent diaries, quality of life or patient experience questionnaires
to complete.Thirdly, the two sources of resource use data described above will be
supplemented by retrospective review of resource use (including imaging, outpatient
visits, inpatients stays and medication use) for the 12 months post diagnosis of up to
150 patients diagnosed with colorectal cancer at UCLH. This retrospective review will
be carried out by a member of the clinical team and according to guidance provided by
the UCLH Caldicott guardian. All collated retrospective data will be fully anonymised
before sharing with other trial researchers outside the clinical care team.

8.2.12. Nested substudies

1) Diagnostic performance of limited WB-MRI protocols based on diffusion and T1
weighted imaging only, and to assess the incremental benefit of intravenous
gadolinium contrast enhancement

As noted above, WB-MRI will be analysed using a locked sequential viewing
paradigm such that the diagnostic accuracy of Diffusion and non contrast enhanced
T1 images, Diffusion, non contrast enhanced T1 and T2 images, and Diffusion, non
contrast enhanced T1, T2 and contrast enhanced T1 images can be calculated

2) Effect of radiologists diagnostic confidence on the accuracy of WB-MRI.

Radiologists will indicated their level of confidence for the presence or absence of
metastasis on a 1-6 scale on the CRF recording their interpretation of the WB-MRI.

3) Inter-observer variation in WB-MRI interpretation
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Each hub radiologist (n=6) will interpret a sample of 25 WB-MRI datasets selected
at random from the other imaging hubs to define inter-observer variation in the
reported presence absence of metastatic disease.

4) The collated WB-MRI datasets and 12 months patient follow up data collated as
part of the trial protocol provides opportunities to retrospectively mine the data for
additional diagnostic indices and prognostic markers (See appendix 4). The
following or similar may be quantified in all or a subset of whole body MRI datasets:

e Body fat (organ, visceral and whole body)

e MRI signal from the primary tumour and metastatic sites, notably diffusion
weighted signal, apparent diffusion coefficient, T1 (including fat and water
components), T2 signal, Contrast enhancement, and textural analysis (for
heterogeneity) of the primary and metastatic deposits on the various
sequences
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9. Data Management Guidelines

Data will be collected from sites on version controlled case report forms (CRFS)
designed for the trial and supplied by UCL CTC. Data entered onto CRFs must reflect
source data at site. Some data will be recorded directly on the CRFs (i.e. no prior
written or electronic record of data), and it will be considered to be source data. This
will be made clear in the CRF guidance.

Where supporting documentation (e.g. autopsy reports, pathology reports, CT scan
images etc) is being submitted to UCL CTC, the patient’s trial number must be clearly
indicated on all material and any patient identifiers removed/blacked out prior to
sending to maintain confidentiality.

9.1. Completing Case Report Forms

All CRFs must be completed and signed by staff who are listed on the site staff
delegation log and authorised by the PI to perform this duty. The Pl is responsible for
the accuracy of all data reported in the CRF.

All entries must be clear, legible and written in ball point pen. The use of abbreviations
and acronyms must be avoided.

Any corrections made to a CRF at site must be made by drawing a single line through
the incorrect item ensuring that the previous entry is not obscured. Each correction
must be dated and initialled. Correction fluid must not be used.

The use of abbreviations and acronyms must be avoided.
Once completed the original CRFs must be sent to UCL CTC and a copy kept at site.

9.2. Missing Data

To avoid the need for unnecessary data queries CRFs must be checked at site to
ensure there are no blank fields before sending to UCL CTC. When data are
unavailable because a measure has not been taken or test not performed, enter “ND”
for not done. If an item was not required at the particular time the form relates to, enter
“NA” for not applicable. When data are unknown enter the value “NK” (only use if every
effort has been made to obtain the data).

9.3. Timelines for data return

CRFs must be completed at site and returned to UCL CTC as soon as possible and
within 4 weeks of scheduled time point. For further details, see CRF instructions.

Sites who persistently do not return data within the required timelines may be
suspended from recruiting further patients into the trial by UCL CTC and subjected to a
‘for cause’ monitoring visit. See section 12.2 ('For cause’ on-site monitoring) for details.
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9.4. Data Queries

Data arriving at UCL CTC will be checked for legibility, completeness, accuracy and
consistency, including checks for missing or unusual values. Query reports will be sent
to the data contact at site. Further guidance on how data contacts should respond to
Data Queries can be found on the Query Reports.
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10. Safety Reporting

Clinical Review

The MRI Imaging Hub and/or Recruiting site will record any complications attributable
to the WB-MRI or any additional test performed as a result of the WB-MRI, notably
contrast reactions, biopsy complications (infection, bleeding or hospital admission), and
treatment target breaches on the Staging Complications CRF which will be submitted to
UCL CTC.

UCL CTC will provide trial data to the Cl on a periodic basis for review. If it is declared
necessary to revise the conduct of the trial due to safety concerns, UCL CTC will inform
the REC as appropriate.
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11. Incident Reporting

Organisations must notify UCL CTC of all deviations from the protocol or GCP
immediately. UCL CTC may require a report on the incident(s) and a form will be
provided if the organisation does not have an appropriate document (e.g. Trust Incident
Form).

If site staff are unsure whether a certain occurrence constitutes a deviation from the
protocol or GCP, the UCL CTC trial team can be contacted immediately to discuss.

UCL CTC will use an organisation’s history of non-compliance to make decisions on
future collaborations.
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12. Trial Monitoring and Oversight

Participating sites and Pls must agree to allow trial-related on-site monitoring, Sponsor
audits and regulatory inspections by providing direct access to source data/documents
as required. Patients are informed of this in the patient information sheet and are
asked to consent to their medical notes being reviewed by appropriate individuals on
the consent form.

UCL CTC will determine the appropriate level and nature of monitoring required for the
trial. Risk will be assessed on an ongoing basis and adjustments made accordingly.

12.1. Central Monitoring

Sites will be requested to submit relevant logs to UCL CTC at the frequency detailed in
the trial monitoring plan or on request and these will be checked for consistency and
completeness. Also refer to sections 4.2.2 (Required Documentation) and 6.2
(Screening Logs).

Ensuring patient eligibility is the responsibility of the PI or other delegated
Investigator(s). Checks of the criteria listed on the registration form will be undertaken
by an appropriately trained UCL CTC staff member prior to registration. Also refer to
section 7.1 (Registration).

Details relating to the informed consent process will be collected on the registration
form and are subject to review by UCL CTC as part of patient eligibility.

Data received at UCL CTC will be subject to review in accordance with section 9.4
(Data Queries).

Where central monitoring of data and/or documentation submitted by sites indicates
that a patient may have been placed at risk, the matter will be raised urgently with site
staff and escalated as appropriate (refer to section 11 (Incident Reporting) and 12.3
(‘For cause’ on-site monitoring) for further details).

12.2. 'For Cause’ On-Site Monitoring

On-site monitoring visits may be scheduled where there is evidence or suspicion of
non-compliance at a site with important aspect(s) of the trial protocol/GCP
requirements. Sites will be sent a letter in advance outlining the reason(s) for the visit.
The letter will include a list of the documents that are to be reviewed, interviews that will
be conducted, planned inspections of the facilities, who will be performing the visit and
when the visit is likely to occur.

Following a monitoring visit, the Trial Monitor/Trial Coordinator will provide a report to
the site, which will summarise the documents reviewed and a statement of findings,
deviations, deficiencies, conclusions, actions taken and actions required. The Pl at
each site will be responsible for ensuring that monitoring findings are addressed in a
timely manner, and by the deadline specified.
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UCL CTC will assess whether it is appropriate for the site to continue participation in
the trial. Refer to section 11 (Incident Reporting) for details.

12.3. Oversight Committees

12.3.1. Trial Management Group (TMG)

The TMG will include the Chief Investigator, clinicians and experts from relevant
specialities and Streamline C trial staff from UCL CTC (see page 3). The TMG will be
responsible for overseeing the trial. The group will meet regularly at least once a year
and will send updates to Pls (via newsletters or at Investigator meetings) and to the
NCRI Colorectal Clinical Studies Group.

The TMG will review substantial amendments to the protocol prior to submission to the
REC. All PIs will be kept informed of substantial amendments through their nominated
responsible individuals.

TMG members must sign a charter confirming acceptance of their responsibilities.

12.3.2. Trial Steering Committee (TSC)

The role of the TSC is to provide overall supervision of the trial. The TSC will review
the recommendations of the Independent Data Monitoring Committee and, on
consideration of this information, recommend any appropriate amendments/actions for
the trial as necessary. The TSC acts on behalf of the funder and Sponsor.

TSC members must sign a charter confirming acceptance of their responsibilities and
declaring any potential conflicts of interest.

12.3.3. Independent Data Monitoring Committee (IDMC)

The role of the IDMC is to provide independent advice on data and safety aspects of
the trial. Meetings of the Committee will be held at least once a year or as necessary to
address any issues. The IDMC is advisory to the TSC and can recommend premature
closure of the trial to the TSC.

IDMC members must sign a charter confirming acceptance of their responsibilities and
declaring any potential conflicts of interest.

12.3.4. Role of UCL CTC

UCL CTC will be responsible for the day to day coordination and management of the
trial and will act as custodian of the data generated in the trial (on behalf of UCL). UCL
CTC is responsible for all duties relating to safety reporting which are conducted in
accordance with section 10 (Safety Reporting).
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13. Withdrawal of Patients

In consenting to the trial, patients are consenting to the WB-MRI, and also specifically
consenting to completing questionnaires and diaries.

Losses to follow-up

If a patient moves from the area, the site should make every effort to ensure the patient
is followed up at another participating trial site and for this new site to take over the
responsibility for the patient, or for follow-up via GP. Details of participating trial sites
can be obtained from the UCL CTC trial team who must be informed of the transfer of
care and follow up arrangements.

Patients should be considered lost to follow up only once documented efforts on the
part of the site have failed to produce any response or information from the patient or
GP over the course of one year.

If a patient is lost to follow-up at a site every effort should be made to contact the
patient's GP to obtain information on the patient’s status. If the patient cannot be
contacted this should be recorded on the Change of Status CRF.

Patient Withdrew Consent

If a patient expresses their wish to withdraw from the trial, sites should explain the
importance of allowing routine follow-up data to be used for trial purposes and for
allowing existing collected data to be used. If the patient gives a reason for their
withdrawal, this should be recorded (see below).

Withdrawal of Consent to Future Data Collection and use of past data

If a patient explicitly states they do not wish to contribute further data to the trial or
allow the use of past data, their decision must be respected and recorded on the
Change of Status CRF. In this event details should be recorded in the patient’'s hospital
records, no further CRFs must be completed and no further data sent to UCL CTC.

Withdrawal of Consent to QoL, Resource use diary and/or Patient experience
guestionnaires

If a patient withdraws consent from completing the QoL, Resource use diary and/or the
Patient experience questionnaires their decision must be recorded on the Change of
Status CRF. UCL CTC will not post any further documents to the patient. However, the
patient may continue to participate in the trial, and trial follow up completed as per
protocol.

Patient withdrawal from trial due to confirmed diagnosis of non cancer
Patients who sign consent but are then found to be ineligible for the trial due to a
histological or clinical diagnosis confirming they do not have colorectal cancer.

Patient withdrawn due to lack of WB-MRI slot availability

If a patient is registered for the trial but cannot be scanned within 3 weeks of their final
standard staging investigation, they will be withdrawn from the trial and replaced.
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Patient withdrawn due to early release of WB-MRI findings

If a patients WB-MRI results were released early due to safety reasons (e.g. pulmonary
embolism) (See section Error! Reference source not found.), they will be withdrawn
from the trial and replaced. Please note accidental early release of WB-MRI does
require patient withdrawal.

Patient withdrawal due to failure to undergo WB-MRI

Patients who sign consent but then fail to undergo the WB-MRI due to unforeseen
circumstances e.g. non MRI compatible implant or unforeseen claustrophobia will be
withdrawn from the trial and replaced.
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14. Trial Closure

14.1. End of Trial

For regulatory purposes the end of the trial will be 1 year after recruitment of the final
patient at which point the ‘declaration of end of trial’ form will be submitted to ethical
committees, as required.

Following this, UCL CTC will advise sites on the procedure for closing the trial at the
site.

14.2. Archiving of Trial Documentation

At the end of the trial, UCL CTC will archive securely all centrally held trial related
documentation for a minimum of 5 years. Arrangements for confidential destruction will
then be made. Itis the responsibility of Pls to ensure data and all essential documents
relating to the trial held at site are retained for a minimum of 5 years after the end of the
trial, in accordance with national legislation and for the maximum period of time
permitted by the site.

Essential documents are those which enable both the conduct of the trial and the
quality of the data produced to be evaluated and show whether the site complied with
the principles of GCP and all applicable regulatory requirements.

UCL CTC will notify sites when trial documentation held at sites may be archived. All
archived documents must continue to be available for inspection by appropriate
authorities upon request.

Health Psychology data collected as part of this research will be retained for 10 years
in line with Birkbeck, University of London’s records management policy. At the end of
this time period the documents will be shredded.

14.3. Early discontinuation of trial

The trial may be stopped before completion as an Urgent Safety Measure on the
recommendation of the TSC or IDMC (see section 12.3.2 TSC and 12.3.3 IDMC). Sites
will be informed in writing by UCL CTC of reasons for early closure and the actions to
be taken with regards the treatment and follow up of patients.

14.4. Withdrawal from trial participation by a site

Should a site choose to close to recruitment the Pl must inform UCL CTC in writing.
Follow up as per protocol must continue for all patients recruited into the trial at that site
and other responsibilities continue as per Clinical Trial Site Agreement (CTSA).
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15. Quality Assurance

The technical quality of at least 10% of the WB-MRI from each imaging hub will be
assessed by the trial radiographer at UCLH. Using the 3Dnet™software, the
radiographer will access performed scans on a weekly basis and enter an audit score
of quality according to the definitions below. A report of the quality will be provided to
the Cl every 2 weeks and to the TMG at each meeting

Technical quality-general

1= More than one sequence with substantial degradation of images severely limiting
interpretation of those sequences, and not repeated

2= One sequence with substantial degradation of images severely limiting interpretation
of that sequence, and not repeated

3= More than one sequence has minor artefact, but all remain fully diagnostic and
repeat although optimal, not necessary OR all sequences initially technically
inadequate (score 1 or 2) correctly repeated

4= One sequences a has minor artefact, but remains fully diagnostic and repeat,
although optimal, not necessary

5= All sequences technically optimal with no artefact or degradation

Technical quality-anatomical coverage
1= Wrong examination performed

2= More than one sequences does not adequately cover the body (skull to mid thigh),
or designated organ(s) coverage

3= One sequence does not optimally cover the body or designated organ(s) coverage
but examination remains fully diagnostic

4= All sequences optimally cover the body and designated organ(s) coverage
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16. Statistics

16.1. Sample size calculation

SAMPLE SIZE: Studies of diagnostic test accuracy is based on a cohort design where
all patients receive all main diagnostic tests (CT or WB-MRI), although additional tests
ordered in each staging pathway differ between patients, based on clinical
appropriateness. Existing pathways & therapeutic decision making is complex for both
cancers (see flow charts). This NIHR HTA trial focuses on first definitive staging & we
are powered at this point in the patient pathway, informed by a detailed literature
review.

COLON: Multiple therapeutic options are contingent on diagnosis of metastatic
disease.

To power on any one of these (e.g. liver resection rates) would be beyond pragmatic
recruitment and available funding.

We therefore power on a change in sensitivity for metastases detection with a WB-MRI
pathway as a replacement to the standard NICE staging pathway.

Sample size calculation

e Paired study design - comparing two diagnostic pathways where both are used in
all patients.

e Sample size method for difference in paired proportions [22]

e Power study to show difference in sensitivity between two diagnostic pathways, as
fewer patients with metastasis than without. Study powered like this should also be
suitable for difference in specificity

e 80% power type Il error, type | error 5% (p<0.05)
e Ratio of marginal cells in 2 x 2 table: s/t=7
e Sum of marginal cells in 2 x 2 table: s+t/N = 0.14

e A sample size of 116 patients with metastasis is needed, from a population of 40%
prevalence of metastasis. Thus a total sample size of 290 (116 times 2.5) is
required.

MDT results for standard tests:
patients with metastases detected
+ - Total

MDT results for
WB-MRI plus + 85 14 99
additional tests:
patients with

metastases - 2 15 17
detected
Total 87 29 116
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290 patients will be required to detect at difference of 10% in sensitivity of WB-MRI for
metastatic disease (85%) compared to conventional staging (75%) given the disease
prevalence as described above.

322 patients will be recruited, allowing for 10% death or drop out at 1 year (see section
13).

16.2. Population for analysis

The analysis population will be all patients, equivalent to the RCT population intention
to treat (ITT) population, with multiple imputation used to impute missing data. For the
primary outcome, complete case analysis (all available patient data with no imputation)
will be reported alongside as a sensitivity analysis to the ITT analysis.

16.3. Analysis of the primary endpoint

Primary Outcome- Per patient sensitivity for metastasis detection by whole body
MRI (WB-MRI) compared to standard staging pathways in newly diagnosed
colorectal cancer against an expert derived consensus reference standard.

The primary objective is to evaluate whether early whole body magnetic resonance
Imaging (WB-MRI) increases per patient sensitivity for metastasis in colorectal cancer
compared to standard NICE-approved diagnostic pathways.

e Comparison to detect metastases between early WB-MRI alone and standard NICE
diagnostic strategy

e Difference in per patient sensitivity

e Paired comparison of proportions of each strategy against the reference standard
of full clinical diagnosis and 12 month follow up [23]

e Imputation will be used to account for missing data and imperfect reference data
[24].

Definition of positive test result from standard tests (conventional imaging)
e Conventional imaging tests include CT and may include PET, USS, organ specific
MRI, bone scans, lymph node sampling

e Report from the MDT will express presence of metastatic disease for each patient
categorised as yes, no and equivocal.

e Equivocal results will be grouped with positive test results as these results require
additional follow up investigations compared to negative results.

e The radiology imaging report supplied to the MDT will be used for sensitivity
analysis using free text report (possible & probable metastasis counted as positive)

Definition of positive test result from WB-MRI and additional tests requested after
WB-MRI (WB-MRI as replacement test)

e WB-MRI imaging CRF report from the WB-MRI radiologist will express presence of
metastatic disease for each patient categorised as yes, no and equivocal.
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e Equivocal results will be grouped with positive test results as these results require
additional follow-up investigations compared to negative results.

Definition of positive test result from reference test: 12 month expert consensus
panel

Expert panel results will be classified as positive or negative for metastasis by expert
consensus. No equivocal category will be allowed.

Multiple imputation will be used for missing data using chained equations in STATA
[25].

Sensitivity analysis: A sensitivity analysis will investigate the impact of the equivocal
results on the detection rate by WB-MRI. Equivocal results will be grouped with
negative test results [26].

A planned subgroup analysis will include: patients with rectal and non-rectal colorectal
cancer.

16.4. Analysis of secondary endpoints

16.4.1. Efficacy (secondary)

Secondary outcome- The time and test number taken to reach, and the nature of,
the first major treatment decision based on WB-MRI in comparison to standard
staging pathways

The objective is to determine how WB-MRI influences time to and nature of first major
treatment decision following definitive staging compared to standard investigations and
to determine whether early WB-MRI could reduce or replace standard investigations.

In this secondary outcome, the following components will be measured up to the time
of the first major treatment decision

e Nature of first major treatment decision and number of patients with changed
management decision

e Time taken for diagnostic pathways

e Number of tests: average per patient, number of patients with fewer tests in
pathway

These will be compared for WB-MRI pathway in comparison to standard staging
pathways.

This information will be reported and discussed as a basis for whether early WB-MRI
could replace or reduce standard investigations.

No absolute pre-specified definition of the combination of these outcomes likely to be
considered clinically significant is attempted although it is noted that

e An average decrease in diagnosis time of 7 days is likely to be considered clinically
significant if accuracy were similar
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Secondary outcome- Diagnosis accuracy of WB-MRI and conventional staging
pathways fort local tumour staging and detection of metastasis in comparison to
an expert derived consensus reference standard

The objective is to assess the accuracy of WB-MRI and standard diagnostic pathways
for local and distant staging by comparison with an expert derived consensus reference
standard using 1-year patient follow-up data.

e All comparisons except difference in sensitivity per patient compare both WB-MRI
as both replacement and additional test compared to standard NICE staging
pathway

The following outcomes will be assessed as secondary outcome #2

e Difference in sensitivity per patient: WB-MRI as additional test compared to
standard NICE staging pathway

e Difference in sensitivity and specificity per organ site. Count each site once per
patient, regardless of the number of metastases per organ.

e Difference in sensitivity and specificity per metastasis.

Secondary outcome- Inter-observer variability in WB-MRI analysis and affect of
diagnostic confidence on staging accuracy.

The objective is to determine the effect of radiologist confidence on the diagnostic
accuracy of WB-MRI for metastatic disease.

A substudy will be conducted to look at inter-observer variability between radiologists
interpreting WB-MRI images and the effect of diagnostic confidence on staging
accuracy.

e Each hub radiologist (n=5) will interpret a sample of 25 WB-MRI datasets selected
at random from the other imaging hubs to define inter-observer variation in the
reported presence absence of metastatic disease.

e These images will be read after patient management decisions are taken and so
will not affect patient diagnosis or treatment.

Secondary outcome — Diagnostic accuracy of limited T1 and diffusion weighted
sequences compared to full multi-sequences WB-MRI protocols

The objective is to evaluate the diagnostic performance of limited WB-MRI protocols
based on diffusion and T1 weighted imaging only, and to assess the incremental
benefit of intravenous gadolinium contrast enhancement.

Comparison of diagnostic accuracy of WB-MRI alone (i) block 1 sequence (ii) block 2
(iii) block 3 sequences.

e Reference standard: WB-MRI plus standard tests with 12 month FU
e Methods and tables: as per primary outcome and secondary outcome #3
e Analysed for units of analysis as (i) per patient (ii) per organ site (iii) per metastasis.

16.4.2. Safety
We will provide information on the following:
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e Additional tests ordered as a result of WB-MRI but not ordered for the patient in the
standard NICE staging pathway. Note this might include tests due to abnormalities
outside colon.

e Extra days in hospital due to extra tests ordered through WB-MRI.

16.4.3. Economic evaluation

Patient-specific utility profiles will then be constructed assuming a straight line relation
between each of the patients EQ-5D scores at each follow-up point. The quality-
adjusted life-years (QALYs) experienced by each patient up to one year will be
calculated as the area underneath this profile.

We will calculate for each individual patient in the trial their costs and outcomes up to
one year. We will also have data from the retrospective review of resource use in UCLH
patient previously diagnosed with colorectal cancer.

Individual patients will then be grouped according to the specific disease path
depending on the treatment decision (e.g.,; surgery for the primary but no
chemotherapy, surgery for the primary & chemotherapy (and/or radiotherapy),
chemotherapy (and/or radiotherapy) without surgery, and surgical metastectomy with or
without chemotherapy for colorectal cancer) and the accuracy of the staging result. We
will calculate the mean costs and QALYs for each group. Mean costs and QALYs for
WB-MRI versus standard staging algorithms will then be calculated based on the
proportion in each group using each algorithm, which will be different since in this
scenario there is discordance in treatment decision.

Cost-effectiveness will be calculated as the mean cost difference between WB-MRI
versus standard staging algorithms divided by the mean difference in outcomes
(QALYs) to give the incremental cost-effectiveness ratio (ICER). Non-parametric
methods for calculating confidence intervals around the ICER based on bootstrapped
estimates of the mean cost and QALY differences will be used [27]. The bootstrap
replications will also be used to construct a cost-effectiveness acceptability curve,
which will show the probability that WB-MRI is cost-effective at one year for different
values of the NHS’ willingness to pay for an additional QALY. We will also subject the
results to extensive deterministic (one-, two- and multi-way) sensitivity analysis.

For the analysis based on the lifetime time horizon we will use the one year data
described above. To extrapolate beyond the end of the one-year follow-up period we
will develop a de novo cost-effectiveness model for the disease pathway, which will be
populated via available evidence. These will model patient movements between long-
term health states. The models will be similar in design to a recent NIHR HTA-funded
trial of PET and MRI for detection of metastasis in breast cancer [28]. Following
decisions about model structure, a list of parameter estimates required for the model
will be developed. The specific details of the data to be used to populate the model will
be determined following the development of the structure and the systematic searches
of the literature to identify existing models.

The upshot of this analysis is that we will calculate for each individual patient in the trial
their lifetime costs and QALYs. Individual patients will then be grouped according to the
specific disease path and the accuracy of the staging result, as before, and we will
calculate the mean costs and QALYs for each group. Mean costs and QALYs for WB-
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MRI versus standard staging algorithms will then be calculated based on the proportion
in each group using each algorithm, again as before. We will undertake deterministic
(one-, two- and multi-way) and probabilistic sensitivity analysis, the latter assuming
appropriate distributions and parameter values [29].

16.4.4. Health psychology assessment

Study 1: Patient interviews (approximate n=25)

No formal statistical analysis will be carried out on the information from the patient
interviews. The interviews will provide in-depth qualitative data about the experience of
cancer staging and in particular under-going WB-MRI, and will inform the modification
of a questionnaire (study 2) designed to assess patient acceptability and experience of
WB-MRI compared to standard tests, and also inform the design of a discrete choice
experiment (study 3).

Study 2: Patient questionnaires (approximate n=50)

Comparative patient experience between WB-MRI and standard staging investigations,
identification of important staging pathway attributes, comparative anxiety, expectations
and attribute importance before and following the staging process will be analysed
using within subjects ANOVA or the Wilcoxin matched-pair sign-test depending on
whether the data are normally distributed or not.

Study 3: Discrete choice experiment (approximate n=50)

Sample size should be greater than (500*c)/(t*a) where t = the number of sets of
choices, a = the number of scenarios to choose between in each choice, and ¢ = the
largest number of levels for any one attribute [30]. Assuming each person will
undertake 15 sets of choices, there are two scenarios in each choice, and the largest
number of levels for any one attribute is 3 then the required sample size is
(500*3)/(15*2) = 50. We will administer this questionnaire to approximately 50 colon
patients after staging has been completed, sampling across more than one of the
imaging hubs. The questionnaire will be posted to patients with a pre-paid reply
envelope. A reminder letter will be sent if no questionnaire has been returned within
approximately 4 weeks. Analysis will conform to the checklist for conjoint analysis
applications in health developed by the International Society for Pharmaceuticals and
Outcome Research (ISPOR). We will use a random effects probit model for statistical
analysis, which is appropriate given the data structure. Outcomes: The average relative
importance weighting of attributes ascribed to standard versus WB-MRI staging
pathways by patients diagnosed with colonic cancer.

16.4.5. Handling missing data

Multiple imputation will be used for missing data using chained equations in STATA
[25].

For the primary outcome, complete case analysis (all available patient data with no
imputation) will be reported alongside as a sensitivity analysis to the ITT analysis.
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16.5. Interim analyses

Interim safety data will be supplied to the IDMC on a periodic basis from UCL CTC on:

e Accumulating information relating to recruitment and data quality (e.g. data return
rates)

e Safety data:

0 Additional tests performed as a result of the WB-MRI that would not have
otherwise been performed as part of the patient's standard diagnostic
pathway. Note this might include tests due to abnormalities outside colon or
lung.

o Potential harms to patients (e.g. staging complications resulting from MRI)

o0 Whole Body MRI’s that were not revealed or revealed too early/late.

e Percentage missing data for primary outcome.
¢ Prevalence of metastasis within recruited patients (key sample size assumption).

There will be no interim analysis based on the trial outcomes of diagnostic accuracy as

all diagnostic test results are made available for the MDT meeting which decides first
management treatment decision.
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17. Ethical Approvals

In conducting the trial, the Sponsor, UCL CTC and sites shall comply with all laws and
statutes, as amended from time to time, applicable to the performance of clinical trials
including, but not limited to:

e the principles of ICH Harmonised Tripartite Guideline for Good Clinical Practice
e the Human Rights Act 1998

e the Data Protection Act 1998

e the Freedom of Information Act 2000

¢ the Research Governance Framework for Health and Social Care, issued by the
UK Department of Health (Second Edition 2005) or the Scottish Health Department
Research Governance Framework for Health and Community Care (Second Edition
2006)

17.1. Ethical Approval

The trial will be conducted in accordance with the World Medical Association
Declaration of Helsinki entitled ‘Ethical Principles for Medical Research Involving
Human Subjects’ (1996 version) and in accordance with the terms and conditions of the
ethical approval given to the trial.

The trial has received a favourable opinion from the London — Camden & Islington
Research Ethics Committee.

UCL CTC will submit Annual Progress Reports to the REC, which will commence one
year from the date of ethical approval for the trial.

17.2. Site Approvals

The Lead Comprehensive Local Research Network (CLRN), Central and East London
CLRN, has given NHS permission following global governance checks. Local
governance checks will be undertaken by local CLRNs associated with individual trial
sites.

Evidence of approval from the Trust R&D for a trial site must be provided to UCL CTC.
Sites will only be activated when all necessary local approvals for the trial have been
obtained.

17.3. Protocol Amendments

UCL CTC will be responsible for gaining ethical approval, for amendments made to the
protocol and other trial-related documents. Once approved, UCL CTC will ensure that
all amended documents are distributed to sites and CLRNs as appropriate.

Site staff will be responsible for acknowledging receipt of documents and for
implementing all amendments.
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17.4. Patient Confidentiality & Data Protection

Patient identifiable data, including full name, address, date of birth, gender and NHS
number will be required for the registration process and will be provided to UCL CTC.
UCL CTC will preserve patient confidentiality and will not disclose or reproduce any
information by which patients could be identified. Data will be stored in a secure
manner and UCL CTC trials are registered in accordance with the Data Protection Act
1998 with the Data Protection Officer at UCL. Patient identifiable data will be passed
onto Birkbeck, University of London, this is described in the patient information sheet
and the patient will consent to it.
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18. Sponsorship and Indemnity

18.1. Sponsor Details

Sponsor Name: University College London

Address: Joint Research Office
Gower Street
London
WCI1E 6BT
Contact: Director of Research Support
Tel 0203 447 9995/2178 (unit admin)
Fax 0203 447 9937

18.2. Indemnity

University College London holds insurance against claims from participants for injury
caused by their participation in the clinical trial. Participants may be able to claim
compensation if they can prove that UCL has been negligent. However, if this clinical
trial is being carried out in a hospital, the hospital continues to have a duty of care to
the participant of the clinical trial. University College London does not accept liability for
any breach in the hospital’'s duty of care, or any negligence on the part of hospital
employees. This applies whether the hospital is an NHS Trust or otherwise.

Hospitals selected to participate in this clinical trial shall provide clinical negligence
insurance cover for harm caused by their employees and a copy of the relevant
insurance policy or summary shall be provided to University College London, upon
request.
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19. Funding

This trial is funded by the National Institute for Health Research Health Technology
Assessment (NIHR HTA).
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20. Publication Policy

The TMG will oversee the publication and presentation of the data to peer reviewed
journals and scientific meetings. All members of the TMG will approve publications. The
writing committee will be led by Professor Stuart Taylor and include all TMG members.
All TMG members, Trial Coordinator and Trial Statistician will be authors on the
publications and named individually.
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Appendix 1. Abbreviations

Clinical Data Repository

Chief Investigator

Comprehensive Local Research Network
Case Report Form

Coordinated System for gaining NHS Permission
Computerised Tomography

Clinical Trial Site Agreement

Direct Choice Experiment

Data Protection Act

Good Clinical Practice

General Health Questionnaire

Incremental Cost-Effectiveness Ratio

International Conference of Harmonisation-Good Clinical Practice
Independent Data Monitoring Committee

Integrated Research Application System

Investigator Site File

International Standard Randomised Controlled Trial Number
Intention To Treat

Multi-Disciplinary Team

Magnetic Resonance Imaging

National Cancer Research Institute

National Cancer Research Network

National Health Service

National Institute for Clinical Excellence

National Institute for Health Research

National Institute for Health Research Health Technology Assessment

National Research Ethics Service

Out Patients Department

Picture Archiving and Communications System

Positive and Negative Affect

Positron Emission Tomography

Positron Emission Tomography- Computerised Tomography
Principal Investigator

Personal Social Services

Quiality Assurance

Quality Adjusted Life Year

Research & Development

Randomised Controlled Trial

Research Ethics Committee

Radiology Information System

Site Specific Information

STAndards for the Reporting of Diagnostic accuracy studies
Tesla

Trial Master File
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T™MG

TSC

UCL
UCLH
UCL CTC
USS
VATS
WB-MRI
WCBP

Trial Management Group

Trial Steering Committee

University College London

University College London Hospital

Cancer Research UK & UCL Cancer Trials Centre
Ultrasound Scan

Video-Assisted Thoracoscopic Surgery

Whole Body Magnetic Resonance Imaging
Woman of Childbearing Potential
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Appendix 2: Consent process

Patients will be recruited at several hospital sites, and for many, the actual WB-MRI will
take place at a different hospital (one of the central imaging hubs). It is vital that
recruited patients undergo informed consent, have a minimum of 24 hours to consider
participation and are subsequently free to withdraw at any time.

The consent process must be sensitive to the needs of patients which may differ from
individual to individual. It is important therefore to provide patients with options as to
how they may provide their consent.

The proposed consent process for this trial is based on the experience of other similar
trials. It was found that patients and recruitment sites found it more efficient if the
designated recruiting individual at the peripheral hospital knows that after fully
explaining the trial, the patient in principle is willing to take part. For all recruitment
sites, patients are seen by a clinical practitioner after a suspected diagnosis of colon
cancer based on an abnormal endoscopy, CT scan or barium enema. At this
discussion the diagnosis is explained and the need for a series of staging tests (such
as CT scanning, PET CT, and MRI etc) is also explained. Because of the need to stage
the patient quickly so treatment may start, these tests are often done within a very short
time period. There is no scheduled return by the patient to an OPD during this staging
process. Instead patients are next seen face to face after the MDT has made a
decision about their treatment.

If consent in principle is given, the recruiter can then ring the central hub there and then
arrange the time of the MRI and thus whenever possible inform the patient immediately
of the time and date so they can plan their attendance for the scan. Patients expressing
an interest in participating in the trial will therefore be asked if they prefer to sign the
consent form when first seen when the trial is explained (and this will be later filed in
the medical notes and the conversation documented). It will be made perfectly clear
that they are free to withdraw at any time and that the scan will be at least 24 hours
later (usually more than this).This will save them having to re-attend the hospital simply
to sign a consent form, incurring time and expense at a very busy and difficult time for
them. Before they go home, where possible patients will be given the date of the WB-
MRI and a copy of their signed consent form. The recruitment site can then register the
patient with UCL CTC. The date of the WB-MRI will be at least 24 hours later and in
reality likely several days later. The patient will take the full patient information sheet
home to review at their leisure. They will be provided with a telephone number at the
recruitment site to ring if on reflection, they want to opt out of the trial. If they opt out,
this will be recorded in the medical notes and screening log. Patients will also be asked
permission to be called by the recruitment site or imaging hub to remind them of the
date of scan and confirm their attendance. Patients will retain the right to opt out at any
time by cancelling or not attending their WB-MRI appointment.

As noted, a major advantage of this approach is that the patient does not have to make
a special trip back to the hospital just to sign the consent form. The signed consent
form does not leave the recruitment hospital and can be more efficiently filed in the
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patient notes and a copy filed in the Investigator site file -an important aspect of trial
governance and patient clinical care.

Note this method of consent has been previously deemed ethically sound and efficient
in the NIHR HTA funded Siggar 1 trial (CT colonography, colonoscopy or barium
enema for diagnosis or colorectal cancer in older symptomatic patients), Northern and
Yorkshire MREC, MREC/3/3/075, which ran from 2004 to 2009 and recruited over 5000
patients to undergo CT colonography in a similar trial design to the current proposal.
The trial team did pilot a scheme where patients returned a copy of their signed
consent form after 24 hours if they still wanted to take part, but patients found this very
cumbersome and confusing and much preferred the process proposed, using
telephone confirmation. The procedure is support by the patient representatives in the
trial and has also worked successfully in the BOOST trial will randomise patients to
standard care or endobronchial biopsy at exactly the same point in the patient pathway.
The BOOST trial ran at many of the intended recruitment sites for Streamline C.

Patients will be given the option to come back and sign the consent form if they or their
recruiter feel this is preferable.

Occasionally it may be more convenient for the patient obtain written consent when the
patient attends for the WB-MRI or before a planned conventional staging test. For
example the patient may wish to take part in the trial, not wish to sign the consent form
on the same day but also would prefer not to attend a hospital appointment just to sign
the consent form. This is acceptable although it is the least desirable option. After the
patient has signed consent they will need to be registered before proceeding with the
WB-MRI and a copy of the consent form will need to be returned to the initial
recruitment site.
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Appendix 3: Minimum WB-MRI protocol dataset

MRI Protocol
Whole body is head to thigh

The aim is to complete the whole protocol in 60 mins or less. Depending on the MRI
technology available, it may be possible to use the 5mm slices for all axial imaging,
although up to 7mm is acceptable if time constraints are problematic

1. These specifications are a set of minimum requirements — where higher field
strengths / scanner software permits the resolution/quality of sequences should
be optimised (whilst keeping the maximum imaging time limited to 1 hour)

2. Scanning maybe performed at either 1.5T or 3T.

3. Whole-body coverage is defined as head to mid-thigh optimised for detection of
metastases

Imaging Procedure

a) A standard safety questionnaire should be completed.

b) For patients undergoing contrast enhancement: set up IV line in a vein in the
antecubital fossa, connected to an automated injector with two syringes (contrast and
saline flush).

c¢) Unless contra-indicated administer 20mg buscopan or 1mg glucagon iv. just to be
given just before the start of the scan.

1. Whole-body diffusion weighted imaging:

Axial: STIR-EPI (or other fat sat technique) diffusion weighted imaging. Fixed slice
thickness of 5 mm to 7mm (to match T2 and t1 weighted axials as below), two b-values
(b50 and b900). A minimum acquisition matrix of 128 x 128 (or an interpolated
equivalent) (rectangular FOV should be used if available and appropriate for the
patient), as a reference a minimum SNR of 6 on b50 images (for liver) should be
maintained if possible by increasing the number of averages. All imaging should be
performed in gentle respiration (recommended as 4 stations of 50 slices beginning from
the vertex to mid thighs). Diffusion imaging through the brain is optional

2. Whole-body T2 weighted imaging:

Axial: Axial T2 weighted (without fat-suppression) imaging should be performed from
vertex to mid-thigh. A 5 to 7mm slice thickness should be used for all scanners. Where
possible (within the 60 minute imaging time), respiratory and ECG triggering should be
used for the chest, respiratory triggering alone for the upper abdomen. The head, neck,
pelvis and legs should be scanned without any triggering. The number of stacks should
be adjusted to cover the imaging volume
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4. Pre-contrast T1 weighted imaging:
DIXON Technique to be applied if available

a. Axial: Whole-body T1 GRE (e.g. Flash 2D) non-contrast enhanced non fat sat.
Image resolution and slice thickness should be ideally matched to T2 weighted
imaging.

OR

b. Coronal: T1 fat saturated volume interpolated gradient echo imaging (e.g. 3D) pre
contrast.

5. Post-contrast T1 weighted imaging (if gadolinium not contraindicated or
refused:

Minimum data set

Axial liver (60-70 sec)

Axial lung (equilibrium phase)
SFOV axial head

Optional
Coronal (organ specific or whole body)

a. Axial: post contrast e.g. T1 fat saturated volume interpolated gradient echo imaging
(3D) breath hold of the liver (60-70 seconds delay) and lungs. Multiple breath-holds
employed to provide full volume coverage if required. A minimum of a 256x256
(rectangular FOV acquisition if possible and appropriate for the patient) acquisition
matrix should be employed. 5-7mm slice thickness

b. Coronal: post contrast whole body; e.g.T1 fat saturated volume interpolated gradient
echo imaging (3D) and post contrast. Slice thickness 5mm. Breath Hold

c. Axial: fat saturated T1 weighted imaging of the brain (SFOV) An acquisition matrix of
256 x 256 should be employed
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Appendix 4. Exploratory Analysis

The collated WB-MRI datasets and 12 months patient follow up data collated as part of
the trial protocol provides opportunities to retrospectively mine the data for additional
diagnostic indices and prognostic markers. All analysis will be done by members of the
research team under supervision of the Chief Investigator.

There is for example, increasing data linking total body fat with prognosis in malignancy
[31, 32]. In lung cancer, a higher body mass index has been associated with a better
prognosis [33]. From the WB-MRI datasets acquired as part of the trial, it is possible to
extract quantitative data on total body fat using simple segmentation algorithms which
can be linked with patients’ outcomes such as metastatic status and 12 month survival.

In addition, quantification of the MRI signal returned from sites of disease may be able
to predict histological characteristics and also may be linked to prognosis. For example
diffusion weighted imaging of the primary tumour has been shown to differentiate
between grades of dysplasia in rectal cancer [34] and may predict prognosis in lung,
brain and breast cancer [35-37]. The heterogeneity of signal within tumours can be
measured and has been linked with overall prognosis and treatment response. For
example in breast cancer, increased homogeneity of the signal measured using regions
of interest placed in metastatic deposits in response to treatment is associated with a
better prognosis [38]. The various sequences performed as part of the collected WB-
MRI protocol will allow testing of such associations in recruited patients.

The following or similar may be quantified in all or a subset of whole body MRI
datasets:

1. Body fat (organ, visceral and whole body)

2. MRI signal from the primary tumour and metastatic sites, notably diffusion
weighted signal, apparent diffusion coefficient, T1 (including fat and water
components), T2 signal, Contrast enhancement, and textural analysis (for
heterogeneity) of the primary and metastatic deposits on the various sequences

We will look for correlations between MRI variables and clinical data collated as part of
the trial (for example basic histology, metastatic status, patient outcome and findings of
conventional staging tests) or collected as part of the patients’ usual care, for example,
more detailed histology of biopsies or excised tumour (including tumours markers if
collected as part of usual clinical care). Associations will be sought between the MRI
variables and the clinical variables using appropriate conventional parametric and non-
parametric statistics, for example:

¢ Differences in body fat composition between different cancer histological
subtypes, patients with and without metastatic disease, and according to 12
month survival

e Heterogeneity of MRI signal from a region of interest drawn within the primary
tumours and metastatic deposits, comparing between lesions in the same
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patient, between different patients and according to histological parameters and
12 month survival.

In addition comparisons will be made between MRI signal within normal body tissues
(such as the liver, pancreas and muscle) between patients scanned on the different
MRI scanners comparing with local MRI phantom data as appropriate to see how
homogenous the MRI data is between different imaging hubs.

In some instances use of external commercial software may be required (eg fat
guantification). MRI datasets will be anonymised and no personal identifiable
information will be shared outside the research team at any time.
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Appendix 5: Protocol Version History

Protocol: Amendments:
Version Date Amendment | Protocol Summary of main changes from
no. no. Section previous version.
(no.ltitle)
1.0
1.1 14/09/12 | N/A Front cover/ | ISRCTN number added and new CR UK
Section 1.1 | logo added
Section 5
Flowchart and text inserted added re
Section consent process
8.2.10 Text inserted re QolL'’s
Section 14.2
Appendix 2 | Text inserted re destruction of interview
recordings
Texted inserted re consent process
2.0 15/03/13 | 1.0 Throughout | Typos and clarifications
Section 4 Clarification about GCP training and
documents required for activation updated
Details added about interpreters for
Section 5 informed consent and removal of informed
consent log information
Removal of text regarding slot availability
Section 7 updates
Addition of ad hoc mini MDT. Reduce the
Section 8 amount of patient experience
guestionnaires, change the content of these
questionnaires and alter who is sending
them to patients. Clarifications of timing of
WB-MRI and the process of early release of
findings
Update data management guidelines in line
Section 9 with changes at UCL CTC
Details removed about informed consent
Section 12 | log
Addition of details re patient withdrawal
Section 13 Clarifications to Whole body MRI protocol
Appendix 3
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3.0

24/04/14

3.0

Section 5

Section 7

Section 8

Removal of information about QoL and
Patient diaries given out by site at consent
Removal of patient diaries and QoL’s from
registration packs.

Updating information to state that the
Interview section of the trial is now closed
to recruitment.

Updating information that UCL CTC is now
posting out QoL and patient diaries at
baseline.

4.0

22/12/14

5.0

Section 8

Section 10

Appendix 4

Rewording and clarification of Conventional
Imaging, WB-MRI reveal and MDT
discussion, Final Treatment decision and
follow up sections. Updating information to
state that the Interview section of the trial is
now closed to recruitment. Updating
information that UCL CTC is now posting
out QoL and patient diaries at baseline.
Section 8.2.12 information added regarding
exploratory  analysis  for  additional
diagnostic indices and prognostic markers.
Safety Reporting section updated to provide
more information on staging complications
and how these are reported and reviewed
by the CI.

Appendix 4: Exploratory Analysis added to
include the additional analysis of WB-MRI
scans

Appendix 4: Protocol Version History has
become Appendix 5.

5.0

27/08/15

5.0

Section 8

Section 10

Section 13

Section 16

Changing the target recruitment for the
patient experience questionnaires to 50
patients and closing this part of the trial.
Updating and clarifying  information
regarding the Discrete Choice Experiment
and confirming the time point these will be
sent to patients.

Updating the Safety Section to confirm that
only staging complications related to the
WB-MRI or additional tests performed due
to WB-MRI are to be recorded on the
Staging Complications CRF.

The withdrawal process was updated and
clarified to better match the new Change of
Status CRF.

The type of Interim safety data that will be
supplied to IDMC was updated
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22. Protocol Summary

22.1. Summary of Trial Design

Title: Streamlining Staging of Lung Cancer with
Whole Body MRI
Short Title/acronym: Streamline L
Sponsor name & reference: UCL/12/0156
Funder name & reference: NIHR HTA
ISRCTN no: 50436483
Design: Multicentre comparison
Overall aim: To evaluate whether early whole body magnetic

resonance Imaging (WB-MRI) increases per patient
sensitivity for metastasis in non small cell lung
cancer compared to standard NICE-approved
diagnostic pathways.

Primary endpoint: Per patient sensitivity for metastasis detection by
whole body MRI (WB-MRI) compared to standard
staging pathways in newly diagnosed non small cell
lung cancer

Secondary endpoints: 7. The time and test number taken to reach, and
the nature of, the first major treatment decision
based on WB-MRI in comparison to standard
staging pathways.

8. Diagnostic accuracy of WB-MRI and
conventional staging pathways for local tumour
staging and detection of metastasis in
comparison to an expert derived consensus
reference standard.

9. Lifetime incremental cost and cost-effectiveness
of staging using WB-MRI compared to standard
diagnostic pathways.

10. Patient experience of staging using WB-MRI in
comparison to standard diagnostic pathways
and priorities placed by patients on differing
attributes related to competing staging
pathways.

11.Inter-observer variability in WB-MRI analysis
and affect of diagnostic confidence on staging
accuracy.

12.Diagnostic accuracy of limited T1 and diffusion
weighted sequences compared to full multi-
sequence WB-MRI protocols.

Target accrual: 250
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Inclusion & exclusion criteria: | Inclusion criteria:

e Adult patients (18 or over) with suspected
primary non-small cell lung cancer on chest CT
with sufficient confidence to trigger staging
investigations/biopsy OR with already
histologically proven primary non-small cell lung
cancer

¢ Disease is potentially radically treatable as
defined as stage lllb or less on diagnostic CT
(i.e. T1-4, NO-2, MO)

e Performance status 0-2 (fit to undergo radical
treatment if indicated)

e Patient must have given written informed
consent and be willing to comply with the
protocol intervention and follow-up.

Exclusion criteria:

e Any psychiatric or other disorder likely to impact
on informed consent

e Evidence of severe or uncontrolled systemic
disease which make it undesirable for the
patient to participate in the trial

e Pregnancy

e Contraindications to MRI (e.g. cardiac
pacemaker, severe claustrophobia, inability to
lie flat)

e Unequivocal metastatic or N3 disease on
diagnostic CT chest and abdomen (including
M1la disease; malignant pleural effusion)

e Further staging work up not indicated in the
opinion of the MDT due to poor performance
status or patient choice

e Histologies other than non small cell lung cancer

Planned number of sites: 17 (including 7 Imaging hubs)
Target Country UK
Trial Procedure: All patients will undergo a whole body MRI protocol

in addition to the standard staging protocol
employed at their institution.

Anticipated duration of 3 years
recruitment:

Duration of patient follow up: | 12 months

Definition of end of trial: 12 months after enrolment of the final patient.
Other related research: Sub-study of WB-MRI generalisability
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22.2. Trial Schema

LUNG CANCER PATHWAY

NICE APPROVED
CONVENTIONAL
PATHWAY 2005, updated
2011

Suspected lung cancer
-CT lower neck, chest,
upper abdomen

RESEARCH INTERVENTION

Outcome measures

v

Clinical
Review

No lung cancer or

!

EXCLUDE

immediately detected extra
nodal metastatic disease-

Clinical/Radiological
diagnosis of radically

Consent and Whole

treatable lung cancer
n=1734 eligible-3 year

v

NICE approved Conventional staging
algorithm
PET/CT/ EBUS/TBNA/neck USS
Specific choice of investigations dependent |l«—-»
on CT findings (notably tumour location
and mediastinal nodal size

body MRI

Recruitment
n=250 over 3 years

Additional conventional
tests eg MRI, head CT
etc as indicated by
symptoms

|

Conventional Staging algorithm complete
MDT review and first major treatment decision
(surgery, radical radiotherapy, multimodality
therapy) OR request for highly invasive
procedure (mediastinoscopy or VATS
*Time, test no. &Treatment decision recorded
(based on standard investigations)

WB

Additional tests generated by WB-MRI

*Time, test no. & Treatment decision recorded
(based on WB-MRI)

-MRI result
revealed to MDT

Final MDT treatment decision and treatment instigated

12 month follow up
(n=200) 20% death or drop out

Consensus committee derivation of
standard of reference for cancer stace at

Design of a practicable
WB-MRI acquisition,
quality assurance and
analysis protocol
applicable to standard
NHS practice

Primary:

Per patient sensitivity for
metastasis detection by
whole body MRI (WB-

MRI) compared to
standard staging pathways
in newly diagnosed non
small cell lung cancer
Secondary:

-The time and test number
taken to reach, and the
nature of, the first major
treatment decision based
on WB-MRI in
comparison to standard
staging pathways.
-Diagnostic accuracy of
WB-MRI and conventional
staging pathways for local
tumour staging and
detection of metastasis in
comparison to an expert
derived consensus
reference standard
-Lifetime incremental cost
and cost-effectiveness of
staging using WB-MRI
compared to standard
diagnostic pathways.
-Patient experience of
staging using WB-MRI in
comparison to standard
diagnostic pathways and
priorities placed by
patients on differing
attributes related to
competing staging
pathways.
-Inter-observer variability
in WB-MRI analysis and
affect of diagnostic
confidence on staging
accuracy
-Diagnostic accuracy of
limited T1 and diffusion
weighted sequences
compared to full multi-
sequence WB-MRI
protocols

| Key: EBUS= Endobronchial Ultrasound. TBNA= transbronchial needle aspiration. USS=ultrasound VATS= video-assisted thoracoscopic surgery
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23. Introduction

23.1. Background

Lung cancer is the second most common malignancy in the UK and accounts for 13%
of all new cancer diagnosis; approximately 40,000 patients are diagnosed per year [1].
Treatment decisions for lung cancer are critically dependent upon rapid and accurate
tumour staging at diagnosis. In particular detection of metastatic disease (i.e. disease
which has disseminated beyond the primary tumour into distant organ sites such as
bone, liver and brain) is vital to optimised therapeutic triage. Although 1 year lung
cancer survival in the UK is just 33% [2], correctly staged and treated early stage
disease (i.e. without metastatic spread) achieves between 54 and 80% 5 year survival.
Conversely, currently over 20% of patients undergoing “curative” thoracotomy for
presumed early stage disease rapidly relapse with metastatic spread undetected by
conventional staging tests- so called “futile thoracotomy” [3]. Accurate local staging of
the tumour and spread to lymph nodes is also of importance. For example in patients
with non-small cell lung cancer, spread to contra lateral mediastinal lymph nodes
precludes surgery with curative intent.

Staging of lung cancer within the NHS is reliant on high technology imaging platforms
such as computerised tomography (CT), positron emission tomography (PET) and
magnetic resonance imaging (MRI), together with standard scintigraphy, plain X-Rays
and ultrasound. Minimally invasive tissue sampling techniques such as endobronchial
ultrasound (EBUS) are also increasingly used. Staging pathways are complex (see
flowchart, section 1.2), and governed by NICE approved guidelines [2] which delineate
an integrated step by step deployment of the various imaging modalities before tumour
staging is deemed complete and the first treatment decision is made. The complexity of
current staging algorithms reflects the differing diagnostic attributes of the various
imaging modalities across tumour types and body organs. CT for example is superior to
ultrasound for detecting liver metastasis [4], but inferior to scintigraphy in diagnosing
malignant spread to the bone. PET scanning is in general superior to scintigraphy for
detecting bone metastases [5], but not as effective as MRI in identifying spread to the
brain [6]. It is not unusual for a patient newly diagnosed with lung cancer to undergo
standard chest and abdominal CT, whole body PET, brain CT, and invasive mediastinal
nodal sampling before the first definitive treatment is decided. Such a stepwise multi-
modality approach is time and resource intensive and onerous for patients at a very
difficult time following their cancer diagnosis. Furthermore patients receive significant
doses of diagnostic ionising radiation during the staging process -a single PET-CT
imparts 6-10 times normal annual background radiation and even small doses of
radiation can increase an individual’s risk of subsequent malignancy [7].

Recent technological advances mean an MRI scan of the whole body can be acquired
in less than one hour; sensitivity for metastatic cancer spread is high [8]. MRI does not
impart ionising radiation and is advocated as a safe and effective alternative to the
current multi-modality approach. There is no available secondary research evidence
concerning the accuracy of WB-MRI in cancer staging. Indeed meta-analysis would be
challenging because literature is limited to relatively small cohort studies comparing
WB-MRI with conventional imaging tests, and in a wide variety of cancers. These do
however suggest potential as an efficient and accurate “one stop shop” alternative for
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cancer staging [6, 9, 10]. For example, in 123 patients with non-small cell cancer, Yi
found no difference between PET-CT and WB-MRI, both achieving 86% accuracy [10].
Notably, the vast majority of available studies are single site, using one MRI platform,
with interpretation by one or two experienced radiologists. The literature is deficient
regarding generalisability of WB-MRI. For example, variability amongst interpreting
radiologists is unknown and the effect (if any) of different manufacturers’ platforms is
uncertain. It is also unclear how WB-MRI can be best integrated into existing NHS
pathways, which frequently differ between institutions, or how effective it would be in
different clinical settings. By undertaking a multi—centre trial of lung cancer using a
variety of MRI platforms and interpreting radiologists, the current proposal will address
these unknown variables.

Health psychology assessment

WB-MRI staging of lung cancer could reduce the physical and psychological burden
associated with current pathways. By reducing time from diagnosis to treatment, WB-
MRI may reduce patient anxiety, minimising concerns that treatment delay might
adversely affect prognosis. Delay in diagnosis is known to be distressing, particularly
for women [11]. In addition, staging scans can be uncomfortable and embarrassing
[12]. MRI for example, while avoiding radiation, is noisy and claustrophobic. The
potential of WB-MRI to generate additional tests is also an important consideration,
although recent data suggest test sensitivity is the key determinant of patient choice
and influences preference more than discomfort and complications [13]. While rapid
staging means patients without metastasis are in receipt of good news more quickly, it
also means those with metastasis will also receive bad news earlier, which may impact
adversely on psychological wellbeing: It is known that patients are more depressed
following a speedier diagnosis of breast cancer (at a one-stop clinic) when compared to
those waiting a week [14].

Cost Effectiveness Analysis

Although WB-MRI is a relatively expensive imaging technology, other standard tests in
the staging pathways such as PET-CT are also resource intensive. A detailed analysis
of the cost and the cost-effectiveness of WB-MRI versus standard NICE-approved
staging algorithms conforming to accepted economic evaluation methods [15] is
essential to any trial investigating the role of WB-MRI in cancer staging.
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24. Trial Overview

This trial will be an independent multi-centre prospective cohort trial comparing the
staging accuracy of early WB-MRI with standard pathways in newly diagnosed non
small cell lung cancer. We will follow the recommendations of the STAndards for the
Reporting of Diagnostic accuracy studies (STARD) initiative [16]. A key element of our
design is the investigation of early WB-MRI as a replacement test for standard
pathways [17], and data regarding the therapeutic impact of WB-MRI will be collated,
as well as addressing the practicalities of general NHS implementation. The trial
design, which compares two different staging strategies in the same patients ensures
that clean, comparable data are collected for both pathways while simultaneously
increasing trial power to meet trial endpoints.

In addition, both qualitative and quantitative assessments will be employed to
determine the psychological burden and acceptability of WB-MRI versus standard
pathways, and to identify those attributes which most strongly influence patient
preference. Health-related quality of life data will be collected which will be used to
inform cost-effectiveness modelling, and determine whether patients believe more rapid
staging would have helped them cope better with their cancer diagnosis.

24.1. Primary objective

To evaluate whether early whole body magnetic resonance Imaging (WB-MRI)
increases per patient sensitivity for metastasis in non small cell lung cancer compared
to standard NICE-approved diagnostic pathways.

24.2. Secondary objectives

5) To determine how WB-MRI influences time to and nature of first major treatment
decision following definitive staging compared to standard investigations and to
determine whether early WB-MRI could reduce or replace standard investigations.

6) To assess the accuracy of WB-MRI and standard diagnostic pathways for local and
distant staging by comparison with an expert derived consensus reference
standard using 1-year patient follow-up data.

7) To evaluate the lifetime incremental cost and cost-effectiveness of staging using
WB-MRI compared to standard diagnostic pathways.

8) To evaluate patients’ experiences of staging using WB-MRI and to determine the
priorities placed by patients on differing attributes related to competing staging
pathways, including impact of reducing time to first treatment.

9) To determine the effect of radiologist confidence on the diagnostic accuracy of WB-
MRI for metastatic disease.

10) To evaluate the diagnostic performance of limited WB-MRI protocols based on
diffusion and T1 weighted imaging only, and to assess the incremental benefit of
intravenous gadolinium contrast enhancement.
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Additional objectives which will be met by the trial will be the definition of an efficient
WB-MRI acquisition and analysis protocol, and quality assurance (QA) program
applicable to standard NHS practice and collation of a database of WB-MRI datasets
for NHS staff training and service development.

24.3. Trial activation

UCL CTC will ensure that all trial documentation has been reviewed and approved by
all relevant bodies and that the following have been obtained prior to activating the trial:

e Research Ethics Committee approval

e ‘Adoption’ into NIHR portfolio

e NHS permissions

e Adequate funding for central coordination
e Confirmation of sponsorship

e Adequate insurance provision
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25. Selection of Sites/Site Investigators

25.1. Site selection

In this protocol a ‘recruitment site’ refers to a hospital where certain trial-related
activities are conducted.

Recruitment sites must be able to comply with:

e Patient recruitment, follow up schedules and all requirements of the trial protocol
e Requirements of the Research Governance Framework
e Data collection requirements

e No trial imaging, recruitment sites will refer patients to designated imaging hub
(see below)

In this protocol an ‘imaging hub’ refers to a hospital where certain trial-related activities
are conducted.

Imaging hubs must be able to comply with:

e Patient recruitment (where applicable), follow up schedules (where applicable)
and all requirements of the trial protocol

e Requirements of the Research Governance Framework
e Data collection requirements
e Trial imaging

25.1.1. Selection of Principal Investigator and other investigators at sites

Sites must have an appropriate Principal Investigator (PIl), i.e. a health care
professional authorised by the site and ethics committee, to lead and coordinate the
work of the trial on behalf of the site. Other investigators at site wishing to participate in
the trial must be trained and approved by the PI. All investigators must be medical
doctors and have experience of diagnosing, staging or treating lung cancer.

25.1.2. Training requirements for site staff

All site staff must be appropriately qualified by education, training and experience to
perform the trial related duties allocated to them, which must be recorded on the site
delegation log.

CVs for all staff must be kept up-to-date, with signed and dated and copies held in the
Investigator Site File (ISF). An up-to-date, signed copy of the CV for the Pl must be
forwarded to UCL CTC upon request.

All staff involved in the trial must receive GCP training which is relevant to their role and
responsibilities within the trial. The frequency of repeat training may be dictated by the
requirements of their employing institution, or 2 yearly where the institution has no
policy, and more frequently when there have been updates to the legal or regulatory
requirements for the conduct of clinical trials.
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25.2. Site initiation and activation

25.2.1. Site initiation

Before a site is activated, the UCL CTC trial team will arrange a site initiation with the
site which the PI and site research team must attend. The site will be trained in the day-
to-day management of the trial, and essential documentation required for the trial will
be checked.

Site initiation will be performed for each site by site visit or teleconference.

25.2.2. Required documentation

The following documentation must be submitted by the site to UCL CTC prior to a site
being activated by UCL CTC trial team:

e Trial specific Declaration of Participation/Site Registration Form (identifying
relevant local staff)

e All relevant institutional approvals (e.g. local NHS permission)
e A completed site delegation log that is initialled and dated by the PI
e A copy of the PI's current CV that is signed and dated

In addition, the following agreement must be in place:

e Asigned Clinical Trial Site Agreement (CTSA) between the Sponsor and the
relevant institution (usually a NHS Trust)

25.2.3. Site activation letter

Once the UCL CTC trial team has received all required documentation and the site has
been initiated, a site activation letter will be issued to the PI. Sites may not begin to
approach patients until the site activation letter has been issued.

Once the site has been activated by UCL CTC, the Pl is responsible for ensuring:
e adherence to the most recent version of the protocol;
e all relevant site staff are trained in the protocol requirements;
e appropriate recruitment and medical care of patients in the trial;

e timely completion and return of CRFs (including assessment of all adverse
events);
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26. Informed consent

Sites are responsible for assessing a patient’s capacity to give informed consent.

Sites must ensure that all patients have been given the current approved version of the
patient information sheet, are fully informed about the trial and have confirmed their
willingness to take part in the trial by signing the current approved consent form.

Sites must assess a patient’s ability to understand verbal and written information in
English and whether or not an interpreter would be required to ensure fully informed
consent. If a patient requires an interpreter and none is available, the patient should not
be considered for the trial.

The PI, or, where delegated by the PI, other appropriately trained site staff, are
required to provide a full explanation of the trial to each patient prior to trial entry.
During these discussions, the current approved patient information sheet for the trial
should be discussed with the patient. A minimum of twenty four hours before the WB-
MRI must be allowed for the patient to consider and discuss participation in the trial.

The consent process has been left deliberately flexible in order to accommodate the
needs of individual patients and variations in Site requirements. The flowchart below
describes three different options for obtaining written informed consent from patients,
each of which ensures that patients have at least 24 hours to consider their
participation in the trial before any trial related activities take place.

Streamline Recruitment Pathways/Consent Process

Same day consent Two outpatient appointments Consent just prior to WB-MRI

Patient approached at
first OPA and signs
consent

Patient approached at
first OPA

4

4

Patient approached at
first OPA

4

Patient is registered on
the trial

Patient attends for a
second OPA to sign
consent

4

WB-MRI is booked for
MORE than 24 hours
later

4

4

WB-MRI is booked for
MORE than 24 hours
later to give the patient
time to think about the
trial/discuss the trial
with friends and family,
and to ring trial team to
ask questions.

Patient is registered on
the trial

Patient attends for WB-
MRI and signs consent

4

4

WB-MRI is booked

Patient is registered on
the trial

4

Patient has WB-MRI

See Appendix 2- for a more detailed example of the consent process.
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Written informed consent on the current approved version of the consent form for the
trial must be obtained before any trial-specific procedures are conducted. The
discussion and consent process must be documented in the patient notes.

Site staff are responsible for:

checking that the correct (current approved) version of the patient information
sheet and consent form are used;

checking that information on the consent form is complete and legible;

checking that the patient has completed/initialled all relevant sections and signed
and dated the form;

checking that an appropriate member of staff has countersigned and dated the
consent form to confirm that they provided information to the patient;

checking that an appropriate member of staff has made dated entries in the
patient’'s medical notes relating to the informed consent process (i.e. information
given, consent signed etc.);

Following registration:

0 adding the patient trial number to all copies of the consent form, which
should be filed in the patient’s medical notes and investigator site file

0 giving the patient a copy of their signed consent form and patient
information sheet.

The right of the patient to refuse to participate in the trial without giving reasons must
be respected. All patients are free to withdraw at any time. Also refer to section 13.0
(Withdrawal of patients).
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27. Selection of Patients

27.1. Pre-registration Evaluation

The following assessments or procedures are required to evaluate the suitability of
patients for the trial:

e Histologically proven or clinically diagnosed (defined as radiological diagnosis of
lung cancer on chest CT with sufficient confidence to trigger staging
investigations) primary non small cell lung cancer with potentially radically
treatable disease

e No contraindications to MRI (e.g. cardiac pacemaker, severe claustrophobia,
inability to lie flat)

27.2. Screening Log

A screening log must be maintained by the site and kept in the Investigator Site File.
This must record all potentially eligible patients approached about the trial and the
reasons why they were not registered in the trial if this is the case. The log must be
sent to UCL CTC in line with the monitoring plan and as requested, with patient
identifiers removed prior to sending.

27.3. Multi Disciplinary (MDT) Meeting Log

An anonymous record of the number of patients with a new diagnosis of non small cell
lung cancer discussed in the MDT meeting, with their attributed cancer stage will be
submitted annually to UCL CTC. This will be used to assess whether the group of
patients recruited to the trial is representative of the general population of newly
diagnosed lung cancer patients seen at Sites.

27.4. Patient Eligibility

There will be no exception to the eligibility requirements at the time of registration.
Queries in relation to the eligibility criteria must be addressed prior to calling/faxing for
registration. Patients are eligible for the trial if all the inclusion criteria are met and none
of the exclusion criteria applies.

27.4.1. Patient Inclusion Criteria

e Adult patients (18 or over) with suspected primary non-small cell lung cancer on
chest CT with sufficient confidence to trigger staging investigations/biopsy OR with
already histologically proven primary non-small cell lung cancer

e Disease is potentially radically treatable as defined as stage Illb or less on
diagnostic CT (i.e. T1-4, NO-2, MO)

e Performance status 0-2 (fit to undergo radical treatment if indicated)

e Patient must have given written informed consent and be willing to comply with the
protocol intervention and follow-up.
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27.4.2. Exclusion Criteria

e Unequivocal metastatic or N3 disease on diagnostic CT chest and abdomen
(including M1a disease; malignant pleural effusion)

e Further staging work up not indicated in the opinion of the MDT or clinician due to
poor performance status or patient choice.

e Histologies other than non-small cell lung cancer
e Any psychiatric or other disorder likely to impact on informed consent

e Evidence of severe or uncontrolled systemic disease which make it undesirable the
for the patient to participate in the trial

e Pregnancy

e Contraindications to MRI (e.g. cardiac pacemaker, severe claustrophobia, inability
to lie flat)

27.4.3. Pregnancy and Birth Control

MRI poses a theoretical risk to the foetus, particularly in the first trimester due to local
acoustic and heating effects. However the risk is generally deemed very small and
significantly less than the risk of ionising radiation imparted by PET-CT and CT
(standard imaging investigations).

A woman of childbearing potential (WCBP) is a sexually mature woman (i.e. any female
who has ever experienced menstrual bleeding) and who has not undergone a
hysterectomy or who has not been postmenopausal for 24 consecutive months (i.e.
who has had menses at any time in the preceding 24 consecutive months). Patients will
be excluded if they are pregnant.

There is no requirement for additional contraceptive advice to patients over and above
that routinely given as part of their routine clinical care given their diagnoses of lung
cancer.

The need to perform a pregnancy test in WCBP will be decided as part of the patient’s
routine clinical care given the risk to pregnancy from standard staging investigations
and subsequent treatment. There is no requirement to perform a pregnancy test purely
because of recruitment to the trial if this would not have been performed as part of
standard clinical care.
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28. Registration Procedures

28.1. Registration

Patient registration will be undertaken centrally at UCL CTC and this must be
performed prior to commencement of any trial intervention. Registration can be
performed via telephone or fax.

Following pre-registration evaluations (as detailed in section 6.1), confirmation of
eligibility and consent of a patient at a site, the registration form must be fully
completed prior to faxing or telephoning UCL CTC. The eligibility criteria will be
reviewed during the registration telephone call using the same form at UCL CTC.

A trial number will be assigned for the patient during the call and must be recorded at
site by the caller. If desired, the site may fax a copy of the completed registration form
to UCL CTC and the faxed registration from will be used it confirm patient eligibility at
UCL CTC.

UCL CTC will e-mail confirmation of the patient’s inclusion in the trial and their trial
number to the main contact, Pl and Imaging Hub contact. If requested, a fax
confirmation may also be sent. Case report forms will be e-mailed to the main contact
at site.

Registration telephone number: +44 (0)20 7679 9880
Registration fax number: +44 (0)20 7679 9871
UCL CTC Office hours: 09:00 to 17:00 Monday to Friday

28.2. Registration Packs

Once a patient has consented to take part in the trial they should be provided with a
registration pack to include the following:

e A copy of their signed consent form and patient information sheet

e An expenses claim form (to claim travel expenses to and from WB-MRI
appointment)

e Pre-paid return envelope

28.3. Booking Whole Body MRI

Once a patient has been registered it is the responsibility of the recruiting site to
contact their designated imaging hub to make arrangements for the WB-MRI. Each
recruitment site will be provided with a contact number for their designated imaging
hub. Recruitment sites will approach consecutive potentially eligible patients until the
number of recruited patients fills the MRI capacity of the imaging hub.

It is possible recruitment potential at recruitment sites will be greater than the WB-MRI
capacity at each central imaging hub. If a patient is approached and registered for the
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trial but MRI capacity is such that the scan could not take place in a timely fashion. A
decision to withdraw the patient will be made by the recruitment site and the patient will
then be informed. This possibility is explained to patients in the patient information
sheet.

Because of the need to perform WB-MRI in a timely fashion, it is anticipated
recruitment sites will be requested to pause recruitment if WB-MRI waiting time
exceeds 2 weeks (if WB-MRI is performed after conventional imaging is complete) or 3
weeks (if WB-MRI is to be performed concurrently with standard tests). There will be
flexibility in these timings depending on the circumstances of individual patients and
their anticipated time to complete standard staging.
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29. Patient Management and Trial Procedures

29.1. Summary

29.1.1. Staging and Treatment Decisions

The following information is required for the trial to document staging and treatment
decisions:

e Stage and treatment decision based on conventional imaging only (and the
number, timing nature and findings of these investigations)

e Stage and theoretical treatment decision based on WB-MRI (and any additional
tests generated by the WB-MRI) only (and the number, timing nature and
findings of additional tests generated)

e Afinal treatment decision incorporating all available tests.

Conventional Imaging

Trial patients will undergo the conventional staging protocol employed at their institution
as per usual clinical care pathways. See section 8.2.1 for further detail.

Whole Body MRI Imaging and MDT Reveal

Recruited patients will undergo a WB-MRI at one of the designated imaging hubs.
Recruiting sites should contact their designated imaging hub to request a WB-MRI slot
(see section 7.3). The WB-MRI should be performed either concurrently with the
standard staging investigations, or no later than 3 weeks after the final standard staging
investigation. Images will be uploaded at each hub to a secure central imaging server
called 3Dnet™. If a language interpreter was required for a patient during the consent
process, then an interpreter should be made available to the patient during the WB-
MRI. The WB-MRI will be reported by designated radiologist(s) at each imaging hub
who are blinded to the conventional imaging tests and other clinical information (other
than the cancer diagnosis and location). A copy of the report will also be uploaded to
3Dnet™. See section 8.2.2 for further detail.

Once the MDT has made a treatment decision based on the conventional imaging the
MDT coordinator, research nurse or other designated individual will reveal the WB-MRI
images and report on 3Dnet™via an internet-enabled PC. The MDT will review the WB-
MRI results and decide whether or not any additional tests are required or would have
theoretically been required (if in fact the test was already performed as part of
conventional staging) in addition to the WB-MRI. If any tests are required that have not
already been performed as part of the standard staging, they should be requested and
the patient reviewed again at the next MDT when the results are available. If no further
tests are needed then the stage and theoretical treatment decision based on the WB-
MRI (and the results of any actual or theoretical additional tests generated from the
WB-MRI) must then be made by the MDT. The MDT must then decide a final treatment
decision for the patient based on all imaging available.

If a patient is due to start treatment before the next formal MDT meeting, an ad hoc
mini MDT meeting may be scheduled outside of the standard MDT meeting. This
should include the relevant multidisciplinary clinical team members who are appropriate
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to make the final treatment decision based on the specific imaging finding, according to
usual standards of clinical care. A record will be kept of who is present during the ad
hoc mini MDTs on the CRFs.

29.1.2. Patient experience Interviews and Questionnaires (Optional)

Interviews (Study 1)

A total of 25 patients have undergone interviews by the Health Psychologist pertaining
to their experience of the cancer staging process. Target accrual has now been
reached for the interview part of the trial and recruitment to this is now closed.

Questionnaires (Study 2)

Patient experience questionnaires from baseline and post-staging have been received
for at approximately 50 patients to assess patient experience and acceptability of WB-
MRI and standard tests. Target accrual has now been reached for the
guestionnaire part of the trial and recruitment to this is now closed.

Discrete choice experiment (Study 3)

A discrete choice experiment (DCE) questionnaire will be administered to a subset of
patients (target n=50) to elicit their preference for various attributes associated with
conventional and WB-MRI staging pathways. The DCE questionnaire is optional and
patients will be asked to consent to this on trial entry. Once a patient consents to the
DCE they will be allocated a DCE questionnaire (out of a possible 2 DCE
guestionnaires) which will be posted by UCL CTC along with their Quality of Life
guestionnaire, patient diary and pre-paid envelope immediately after registration
(baseline). UCL CTC will supply the details of any recruited patients which consented to
complete DCE questionnaire to the Health psychologists who may contact them
directly.

29.1.3. Quality of Life Questionnaires and Patient Diaries

Upon consent the recruiting site must inform the patient that they will receive an EQ-5D
Quality of Life Questionnaire and Patient Diary through the post from UCL CTC and
they are to complete these and return them using the pre-paid envelope provided. The
patient diary will cover a 3 month period and will collect information regarding the
patient's Primary Health Care contacts, other health care contacts and also the
medication they are currently taking. Patient diaries and EQ-5D questionnaires will be
posted to all patients at consent and then at 3 monthly intervals for 12 months.
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Table 1: Summary of patient management and trial activities

Timing
After staging
(months after

Protocol Prior to Immediately During registration) Responsible
Activity section registration | after registration staging 3 6 organisation/ person
Pre-registration e_vall_Jatlon & 6.1 X Recruiting site
assessment of eligibility
Consent 5.0 X Recruiting site
Register patient 7.1 X Recruiting site
Give patient registration pack (copy
of PIS and consent, expenses claim 7.2 X Recruiting site
form and pre-paid return envelope)
Book WB-MRI scan & inform patient 73 X Recruiting site
of appointment date
WB-MRI 8.2.2 X Imaging Hub
Upload WB-MRI scan & report 8.2.2 X Imaging Hub
Post EQ-5D questionnaires 8.2.7 X X X UCL CTC
Post patient resource diary 8.2.7 X X X UCL CTC
D|scrgte chplce experiment 8.210 X UCL CTC
Questionnaire
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29.2. Detailed description

29.2.1. Standard care

Trial patients will undergo the conventional staging investigations employed at their
recruiting institution according to local protocols and the requirements of their clinical
care team.

All conventional investigations will be performed and interpreted by the usual
radiologists and clinicians employed at the site of the investigations. Standard clinical
reports will be made and all investigations (and their results) will be freely available on
hospital Picture Archiving and Communications System (PACS), Radiology Information
System (RIS) and Clinical Data Repository (CDR) systems as per usual clinical
practice.

The type and date of investigations (e.g. CT scan, PET-CT, organ specific MRI, biopsy
etc) will be recorded on CRFs, along with the presence and location of metastatic
disease based on the radiological report.

29.2.2. Trial Imaging

Whole Body MRI (WB MRI) protocol

Recruited patients will undergo a WB-MRI at their designated imaging hub site. The
choice of MRI platform (i.e. manufacturer and Tesla (T) strength) will be decided by the
local hub radiologist according to scanner availability and their usual practice. It is
anticipated most MRIs will be performed at 1.5T. Exact imaging parameters will vary
according to MRI platform but a minimum dataset of sequences will be acquired (full
details given in appendix 3).

Timing
The WB-MRI will be performed either concurrently with the standard staging
investigations, or no later than 3 weeks after their final standard staging investigation.

Blinding

To ensure the integrity of the trial, the WB-MRI must be reported by a radiologist
blinded to the conventional imaging tests and other clinical information (other than the
cancer diagnosis and site). Conversely the WB-MRI images and reports must be
blinded to radiologists reporting the standard staging investigations, and those involved
in direct patient care before the WB-MRI is revealed in the MDT.

The un-anonymised WB-MRI images will therefore not be immediately sent to the
Picture Archive and Communication System (PACS) at either the imaging hub or
recruitment sites. Instead images will be uploaded to a secure central imaging server
(3Dnet™) provided by Biotronics3D. This solution allows easy upload of MRI datasets
via standard internet connection. A PC based internet gateway will be installed in each
imaging hub to facilitate automated transfer of WB-MRI from the scanner/workstation to
3Dnet™), and thereafter automatically back to PACS to the appropriate time point after
MDT revelation (see below).
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Interpretation and reporting

The WB-MRI will be interpreted by designated radiologist(s) at each imaging hub who
are expert in interpretation based on previous experience of reporting WB-MRI in
cancer staging. As noted above, the radiologist will be blinded to the standard staging
investigations performed on recruited patients.

Interpretation can be performed using the 3Dnet™ software, or stand alone workstation
according to the preference of the radiologist.

Images will be analysed in the following order:
11)Diffusion and non contrast enhanced T1 images
12)Diffusion, non contrast enhanced T1 and T2 images
13)Diffusion, non contrast enhanced T1, T2 and contrast enhanced T1 images.

After viewing each sequence set (and before reviewing the next set), the radiologist will
complete WB-MRI Imaging Booklet CRFs documenting the presence, location and size
of metastatic disease, together with their diagnostic confidence on a scale of 1 to 6.
Reporting time for each sequence set analysis (defined as the time required to
interrogate the sequences to reach a diagnostic conclusion) will be recorded along with
the technical quality of the MRI dataset.

The reporting radiologist will then produce a free text clinical report as per their usual
clinical practice (using all available sequences and based on the TMN 7 staging
guidance) for subsequent release to the clinical team. This report will contain
information relating to the local T and N stage of the tumour, together with the
presence, location, number and size of metastatic deposits, as well as important
“‘incidental” findings, for example aortic aneurysm. The radiologist may express their
level of confidence in reported findings as they would in normal clinical practice but a
formal numerical score of confidence will not be provided as this would not mirror how
radiological examinations are reported in standard clinical care. If the radiologist would
usually recommend additional tests for equivocal findings, this will be included in the
report so as to also mirror routine clinical practice. The definitions of T, N M stage will
be based on conventional MRI criteria adopted by the radiologist in their usual clinical
practice.

The free text report will be uploaded onto the 3Dnet™ software, and a copy stored as
part of the patient’'s medical record.

29.2.3. Release of Conventional and trial WB-MRI findings

MDT discussion of the first major treatment decision based on conventional
imaging

WB-MRI images and reports will be withheld initially from the clinical care team and
radiologists reporting standard imaging (to avoid bias) until patients have completed all
conventional investigations and have been definitively staged such that a first major
treatment decision has been made by the MDT based on these conventional tests. The
first major treatment decision based on conventional imaging will be defined as:

o Referral for surgical excision of either the primary tumour and/or a metastatic
site
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¢ Instigation of definitive treatment using chemotherapy, radiotherapy or a
combination of the two

e Decision to offer palliative/supportive care only

e Request for a highly invasive surgical staging procedure such as surgical
mediastinal lymph node sampling (mediastinoscopy), video-assisted
thoracoscopic surgery (VATS), or laparoscopy

If additional conventional tests are required to complete staging, the WB-MRI result will
be withheld until they are completed, and the patient re-discussed with the findings of
the additional test(s).

The nature, date and findings of all standard investigations will be recorded by the
MDT, and the TNM 7 stage recorded. The MDT will define the nature of the first
treatment decision based on conventional investigations in the MDT record and on the
CRF.

Release of WB-MRI images and report

Once a stage and treatment decision has been made based on conventional imaging
the WB-MRI images (supplemented where possible with “screen shots” and
annotations of relevant findings) and radiologist’'s report will be revealed to the MDT
using the 3Dnet™ software on an internet enabled PC. If technical issues preclude use
of 3Dnet™in the MDT, presentation of a written copy of the WB-MRI report is
permissible.

When the WB-MRI images and report are released, the MDT will discuss the images
and decide:

14) If the patient can be adequately staged based on WB-MRI alone:

In this case the MDT should state the patient’s stage and theoretical
treatment decision based on the WB-MRI alone.

Or:

15) If any additional tests are required based on the WB-MRI alone for adequate
staging (for example for equivocal WB-MRI findings):

a. For additional tests that would have theoretically been requested based on
the WB-MRI alone but have already been performed as part of the standard
imaging, the results can be used by the MDT. The MDT personnel will state
the patient’s stage and theoretical treatment decision based on the WB-MRI
and those additional tests that would have theoretically been generated.

b. If the additional tests generated by WB-MRI have not already been
performed as part of standard care and are deemed necessary in the opinion
of the MDT these will be undertaken according to standard clinical care. After
completion of the additional test(s), the patient will be re-discussed by the
MDT and a final treatment decision made based on the WB-MRI and the
additional test(s) undertaken.
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29.2.4. Final treatment plan

Once a stage and treatment decision has been made based on conventional imaging
and also a stage and theoretical treatment decision made based on the WB-MRI alone
(and any additional tests) then a final treatment plan can be made by the MDT. The
final treatment plan for the patient will be based on all available information including
the WB-MRI. The MDT radiologist(s) will be at liberty to review the WB-MRI data after
the WB-MRI has been revealed in order to review its findings and feedback to the
clinical care team.

The completed MDT CRF will thus list:

e Stage and treatment decision based on conventional investigations (and the
number, timing nature and findings of these investigations).

e Stage and theoretical treatment decision based on WB-MRI (and any additional
tests generated by the WB-MRI) alone (and the number, timing nature and
findings of additional tests generated).

e A Final treatment decision incorporating all available tests.

Once the WB-MRI images and report have been revealed to the MDT according to trial
protocol, they can be released onto the relevant hospital PACS server using the
3Dnet™ gateway described above or other IT solution (eg image exchange portal) and
be made freely available to those providing subsequent patient care, as per usual
clinical practice.

29.2.5. Early release of WB-MRI findings

Any requests for early WB-MRI release must be made to the site PI, who will discuss
the request with the lead clinician who is responsible for the patient’s clinical care (if the
request did not originate from the lead clinician). After discussion if it is decided by the
Pl, that release of the WB-MRI images and report is necessary, the Pl (or a designated
member of the trial team) will inform UCL CTC. The WB-MRI result should only be
released early in the event of an emergency situation in which the patient is unfit to
undergo additional investigations (including MRI) which would have normally been
performed were the patient not in the Streamline L trial, and the WB-MRI may have a
direct effect on immediate patient care. In the event of early release, the patient will be
replaced, although the findings of the WB-MRI and conventional staging (performed up
to the time of early MRI release) will be collated by UCL CTC on the standard trial
CRFs for subsequent reporting in the trial publications.

Early release for important clinical findings

The time between the patient’s diagnosis and the WB-MRI reveal is typically less than 4
weeks at the proposed recruitment sites. The majority of findings on WB-MRI will have
no direct impact on patient care during this time. However should WB-MRI reveal a
serious finding which could have an immediate impact on direct patient care before the
MDT, the reporting radiologist will contact the patient’s clinician to discuss the finding
and a decision made as to whether the results should be revealed early to all members
of the clinical team (based on review of standard tests already performed which may
also have detected the finding). Specific findings which will trigger this review are:

e Impending spinal cord compression
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e Deep vein thrombosis or pulmonary embolism
e Brain metastasis with significant mass effect requiring immediate treatment

It is unlikely the patient would be asymptomatic in any of these scenarios, and that it is
probable additional imaging tests would have already been requested as part of usual
clinical care.

Early release for urgent patient management

Although unlikely, it is possible there may be a need to access the WB-MRI report
urgently before its release to the MDT, for example if a recruited patient presents to
hospital with collapse and knowledge of the WB-MRI findings would potentially change
patient management. As noted above, imaging hubs will keep a copy of the free text
report of the WB-MRI and this will be made available if requested by clinical teams in
this scenario.

29.2.6. Time to full staging

Standard pathway

The total time required to fully stage the patient using standard imaging pathways will
be calculated. The start of the staging process will be defined as the date of request of
the first staging investigation following a proven or assumed diagnosis of lung cancer
(for example date of requested PET/CT after CT or biopsy diagnosis of likely lung
tumour). The completion of staging will be defined as the date when the
MDT/appropriate MDT personnel made the first major treatment decision based on the
standard imaging.

WB-MRI

Because revelation of the result of WB-MRI is deferred until after standard staging is
complete, actual measurement of the time to full staging using WB-MRI will not be
possible. The theoretical time to complete staging using WB-MRI will be thus modelled
taking into consideration the time from recruitment date to the date of the WB-MRI, plus
the number and type of additional staging investigations generated by WB-MRI

29.2.7. Patient follow up

Patients will be followed for a period of 12 months from the date of recruitment. Follow
up will not require any trial specific patient visits to the recruiting site, and follow up
CRFs can be completed using hospital databases or patient notes.

For all recruited patients the final TN tumour stage, according to the 7th classification
will be recorded based on histopathological analysis of surgical specimens (if surgery is
performed). The results of any biopsy procedure undertaken over the 12 months will
also be recorded. The date, nature and findings of follow up imaging investigations will
be recorded for each recruited patient, in particular the presence or absence of
metastasis.

The date and cause of patient death and post mortem findings (if performed) will also
be recorded.
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Use will be made of MDT records and hospital data repositories to collate this data, and
data collection will be coordinated by designated individuals at each recruitment site,
aided by UCL CTC.

29.2.8. Patient diaries and EQ-5D Quality of Life questionnaires

All patients will be receive a Diary and EQ-5D Quality of Life questionnaire every 3
months which will be posted by UCL CTC. Upon consent the recruiting site must inform
the patient that they will receive an EQ-5D questionnaire and Diary through the post
from UCL CTC and they are to complete these and return them using the pre-paid
envelope provided. The patient diary will cover a 3 month period and will collect
information regarding the patient's Primary Health Care contacts, other health care
contacts and also the medication they are currently taking. Patient diaries and EQ-5D
guestionnaires will be posted to all patients at consent and then at 3 monthly intervals
for 12 months.

29.2.9. Final reference standard for tumour stage (Consensus Meetings)

Multi-disciplinary consensus panel review is standard methodology for diagnostic test
accuracy studies where an independent reference standard is impossible because of
incorporation bias. Consensus panels will convene annually to derive the reference
standard for tumour stage at diagnosis for recruited patients completing the first 12
month follow-up (i.e. a panel at the end of year 2 will consider patients recruited in year
1, a panel at the end of year 3 will consider patient recruited in year 2 etc). The panels
will consider all available clinical information including the results of all original staging
investigations, WB-MRI, histopathology (surgical resection and biopsies), follow up
imaging and post-mortem reports (where available) and MDT records. UCL CTC will
coordinate collation of these data via submitted CRFs over the preceding 12 months for
presentation to the panel. Each imaging hub or recruitment site will host a consensus
panel to consider patients undergoing WB-MRI (or recruited) at its site (so all imaging
studies are available for review on local PACS systems if required). Each panel will
consist of at least an oncologist, and/or chest physician, and 3 radiologists, 1 external
to the imaging hub and 2 internal- 1 with specific expertise in WB-MRI and 1 with
expertise in PET (a single radiologist is acceptable if they have expertise in WB-MRI
and PET). The panel will have access to a histopathologist if required. Each panel will
adjudicate on the TMN stage of the cancer at diagnosis, including the organ specific
sites and burden of metastatic spread.

The definition of the presence or absence of metastasis will be assigned for each organ
on a designated CRF. The designation will be made in consensus by all on the panel.
Consideration will be made to histology in all biopsied lesions. In the absence of
histological proof of metastasis, metastatic disease will be assumed if new lesions
appear during the 12 month follow up with imaging characteristics compatible with
metastasis and no alternative explanation, or if lesions with characteristics compatible
with metastasis which either grow or shrink (on therapy). Lesions identified which
remain stable over the 12 month follow up period will assumed not to be metastatic
unless there are specific circumstances considered by the panel that indicate
malignancy (e.g. change in lesion morphology with treatment).
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All “new” sites of metastatic disease diagnosed in the 12 month follow up will be
assessed by the panel to see if they were visible in retrospect at diagnosis. Although
the primary analysis by the original reporting radiologist will be that used to define test
accuracy, this retrospective review will allow definition of the rates of perceptual error.

For patients in whom the primary tumour has been completely removed within 3
months of diagnosis, all new metastatic sites will be assumed to have been present at
diagnosis for the purposes of calculating test sensitivity.

If the primary tumour is left in situ for more than 3 months (or there is incomplete
removal), any new diagnosed sites of metastatic disease will be assumed to have been
present at diagnosis if identified within 6 months of diagnosis of the primary tumour. If
they are diagnosed beyond 6 months of diagnosis, and there is no evidence of their
presence on retrospective review of all staging investigations, they will be assumed to
be new disease not present at diagnosis.

If patients with tumours left in situ do not undergo any imaging capable of detecting
metastatic disease within 6 months of diagnosis of the primary tumour (other than initial
staging tests) and imaging beyond this identifies metastatic disease not visible in
retrospect on any trial imaging, the consensus panel will opine if the disease was likely
present at diagnosis, based on its location, size and imaging characteristics.

If a patient dies before the 12 month follow up, the panel will review all available
imaging, histopathology and clinical course prior to death and in consensus state if a
confident diagnosis of the presence or absence of metastatic disease can be made (for
example imaging characteristics compatible with metastasis and no alternative
explanation, or if lesions with characteristics compatible with metastasis which either
grow or shrink (on therapy). If this judgement cannot be made with confidence (for
example if the patient has equivocal lesions on staging investigations and no further
follow up), these patients will not be excluded but multiple imputation will be used to
account for missing data. A sensitivity analysis for the primary outcome, where only
patients with complete data are analysed, will exclude these patients.

29.2.10. Health psychology assessment

Study 1: Patient interviews (approximate n=25)

Target accrual has now been reached for the patient experience interview part of
the trial and so recruitment to this part is now closed. Individual in-depth interviews
were conducted by a health psychologist pertaining to their experience of the cancer
staging process. The aim of the interviews is to determine patients’ experience of WB-
MRI, standard tests and those tests generated by WB-MRI. We collected simple
demographic data from participants in relation to gender, age and educational level as
such factors may influence experience and preferences, and this data will enable us to
determine whether the sample of people who are interviewed are representative of the
sample of people who also participate in studies 2 and 3 (see below). The interviews
assessed which aspects of testing caused patients physical or psychological stress
(e.g. number of tests/ hospital visits, test attributes (i.e. physical experiences of the
tests such as claustrophobia, need to lie still, scanner noise etc), total length of time
taken, additional tests generated by initial scan findings) and elicited any factors
patients felt would have made staging easier for them.

Streamline L protocol version 5.0 26/06/2015 Page 31 of 146
Protocol Template version 3.1 14Sepll



Streamline L

The interviews provided in-depth qualitative data about the experience of cancer
staging and in particular under-going WB-MRI, and has informed the modification of a
guestionnaire (study 2) designed to assess patient acceptability and experience of WB-
MRI compared to standard tests, and also has informed the design of a discrete choice
experiment (study 3).

Study 2: Patient questionnaires (approximate n=50)

Target accrual has now been reached for the patient experience questionnaire
part of the trial and so recruitment to this part is now closed. Follow up
guestionnaires will continue to be posted until the last patient’'s month 6 time
point occurs. A questionnaire was developed and sent to consenting patients to
assess their experience and acceptability of WB-MRI and standard tests (e.g. PET-CT).
Final design was informed by analysis of the qualitative data collected in study 1 (See
above). Patient Experience Questionnaire content is outlined in Table 3 and includes
patients’ views about test preparation (e.g. fasting), and experience of the scan itself
(e.g. discomfort, claustrophobia, fear etc). Patients were also asked to rate the
importance of various attributes associated with competing staging pathways (e.qg.
waiting time from diagnosis to treatment, total test number, test accuracy etc). This
rating identified those attributes considered most important by patients, which has been
included in the discrete choice experiment (study 3).

Patients were given the opportunity to opt in to completing the questionnaires when
they were recruited into the trial. Questionnaires, together with the positive and
negative affect schedule (PANAS) and the General Health Questionnaire (GHQ-12)
were administered during and after staging pathways, and at three and six months later
to examine patient test preferences once they are aware of their cancer stage and
knew which of the tests they received were more accurate as well as the burden placed
on them by any extra tests they needed as a result of WB-MRI.

Patients were posted the baseline questionnaire along with pre-paid reply envelope at
the time they were recruited into the trial. The questionnaire was worded to take into
account the fact that some patients had not yet had any staging investigations. Patients
were posted the post-staging and three and six month follow-up questionnaires along
with pre-paid envelopes at the relevant time-points.

Study 3: Discrete choice experiment (approximate n=50)

Discrete choice experiments (DCE) can elicit preferences for different types of health
care provision [18] by estimating the relative importance of different attributes, and the
trade-offs between them [19]. WB-MRI and conventional staging pathways differ in
associated attributes, not only related to physical experience but also rate of adverse
events, time to diagnosis, overall accuracy etc. The most important attributes have
been identified in studies 1 and 2 and appropriate levels assigned to each based on
accumulating data from the trial, together with appropriate literature review. A DCE
guestionnaire has been developed whereby patients state their preference between
two choices, with each choice containing different levels of the identified attributes.

The DCE questionnaire is optional and patients will be asked to consent to complete
the questionnaire on trial entry. Once a patient consents to the DCE they will be
allocated a DCE questionnaire (out of a possible 2 DCE questionnaires) which will be
posted by UCL CTC immediately after registration (baseline) along with their QoL
guestionnaire, patient diary and pre-paid envelope. UCL CTC will supply the details of
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any recruited patients which consented to complete the DCE questionnaire to the
Health psychologists who may contact them directly.

Table 3: Questionnaire schedule. Questionnaires will be posted to patients by UCL
CTC.

Months after
registration

Baseline (peri-
staging) 1 3 6

Demographic measures

Co-morbidities

Self-rated health

Symptoms of lung cancer

Concern for future consequences

Which staging tests have had

Perceived importance of test attributes

Perceived acceptability of different tests

Least acceptable aspects of different tests

Agreement to having tests again (short and long-term)

Single test choice

Test recovery time

VISISISISISISINT S ONSS

Patient experience of WB-MRI and standard tests

Perceived efficacy of WB-MRI and standard tests

Difficulties with completing scan (WB-MRI and standard
tests)

VSIS SISISINISICNS

Ranked attribute preferences

Feelings about number of tests

EQ-5D

PANAS

VSIS IS
NS

VSISIS
VSINIS

GHQ-12
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29.2.11. Cost Effectiveness Assessment

Overview

We will undertake a detailed analysis of the cost and the cost-effectiveness of WB-MRI
versus standard NICE-approved staging algorithms. The analysis will conform to
accepted economic evaluation methods [15]. All costs will be assessed from the
perspective of the NHS and personal social services (PSS).

Making comparisons between WB-MRI versus standard staging algorithms

The care pathway for lung cancer patients can both be divided into two stages, the
treatment decision pathway and the subsequent disease pathway. The former includes
the time from diagnosis to treatment decision by the MDT; the latter includes the time
period following the treatment decision.

The treatment decision pathway will be different between WB-MRI and standard
staging algorithms, yielding different costs and potentially different treatment decisions.
In patients for whom the treatment decision with WB-MRI is the same as that with
conventional staging algorithms, the subsequent disease pathways will be the same.
Where the treatment decision with WB-MRI is different, the disease pathway will be
different, yielding potentially different costs and health outcomes.

If in the patients studied the concordance between the treatment decisions associated
with WB-MRI and conventional staging algorithms is high, then the economic analysis
can focus on the cost of the treatment decision pathways only because the disease
pathways will be no different. In this case the cost-effectiveness of WB-MRI versus
conventional staging algorithms depends only on the incremental cost (positive or
negative) of WB-MRI versus standard staging algorithms in the treatment decision
pathway.

Conversely, if the concordance between the treatment decisions is low, then the
economic analysis ought to focus on both the treatment decision pathways and the
subsequent disease pathways because both of these will vary between WB-MRI and
conventional staging algorithms. In this case the cost-effectiveness of WB-MRI
depends on the incremental cost of the WB-MRI versus standard staging algorithms in
the treatment decision pathway plus the incremental costs and health benefits of the
disease pathway.

The precise nature of the economic analysis will therefore depend on the degree of
concordance between treatment decisions provoked by WB-MRI versus conventional
staging.

Discordance of major treatment decisions

Discordance will be defined when the first major treatment decision differs between
WB-MRI and standard investigations in greater than 10% of patients. Concordance will
be defined as the absence of discordance. For lung cancer we define a major
difference in treatment decision as occurring when only one pathway suggests the
patient is a surgical candidate or suitable for radical radiotherapy. A 3x2 table will be
constructed according to decision to perform surgery, use radical radiotherapy or not
based on WB-MRI vs. standard diagnostic pathways.
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Scenariol: there is concordance between the treatment decisions associated
with WB-MRI and standard staging

In this case, the cost components included in the analysis will be:

e Conventional tests for staging of disease among diagnosed patients (e.g.,
PET/CT/EBUS/TBNA/USS neck for lung cancer, plus additional tests as
indicated by the conventional staging algorithm);

e Costs of treating adverse events associated with staging tests;
e WB-MRI, plus additional tests generated by WB-MRI;
e MDT meetings.

The volume of resource use for each cost component will be measured directly in the
trial from treatment decisions recorded in MDT reports, based first on conventional
staging alone and then based on WB-MRI alone, and on patient records included in the
trial. Unit costs will be taken from standard published sources. Since the two algorithms
yield the same treatment decisions cost-effectiveness depends on the incremental cost
of WB-MRI versus conventional staging algorithms in the treatment decision pathway
(i.e., formally this is a cost-minimisation analysis).

Scenario 2: there is discordance between the treatment decisions associated
with WB-MRI and standard staging

In this case, cost-effectiveness depends on the incremental cost (positive or negative)
of the treatment decision pathway and disease pathway associated with WB-MRI
versus conventional staging and the incremental health benefits (positive or negative).
We will calculate cost-effectiveness in terms of the incremental cost per quality-
adjusted life year (QALY) gained using one year and lifetime time horizons

For the analysis based on the one-year time horizon, the trial will provide information
on the treatment decisions arising from WB-MRI and standard staging and follow-up
data for the first year. We will collect these data from three sources.

Firstly for all patients in the trial we will collect the resource use data for the main
drivers of hospital costs using a trial specific CRF. This will collect resource use data on
the following cost components for each patient:

e Imaging investigations
e Chemotherapy

e Radiotherapy

e Surgery and biopsies
e Outpatient visits

e Inpatient stays

e Day cases

These data will be recorded prospectively based mainly on MDT consensus meeting
recommendations and on patient records (for major changes in treatment). Unit costs
will be taken from standard published sources and applied to the resource use data,
allowing us to cost the care received by each patient.

In addition, from this source we will collect data on whether or not the patient died
during the follow-up period, and if they died, the date of death.
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Secondly for all patients in the trial we will prospectively collect resource use data using
patient diaries. This will supplement the above data which may not provide a complete
picture of hospital resource use, plus it will allow us to collect data on primary and
community care contacts. These will record resource use data on the following cost
components for each patient:

e Medications taken

e Day cases

e GP contacts

e Practice and community nurse contacts

e A&E Visits

e Any other primary care or community care contacts related to cancer

The diaries will be posted out by UCL CTC at baseline, 3, 6, and 9 months and patients
will be asked to complete them for the following three month period.

In addition we will also collect data on health-related quality of life score, measured
according to the EQ-5D (www.eurogol.org), which will be measured at baseline and at
3, 6, 9 and 12 months for all surviving patients.

UCL CTC will contact sites just prior to sending out any post registration diaries or
guestionnaires to check the status of the patient to ensure none are sent
inappropriately to deceased patients.

Patients who are found not to have cancer or are withdrawn for other reasons (see
section 13), will not be sent diaries, quality of life or patient experience questionnaires
to complete.

Thirdly the two sources of resource use data described above will be supplemented
with a review of resource data use collected in the recently completed Lung-BOOST
trial. This may be supplemented by retrospective review of resource use (including
imaging, outpatient visits, inpatients stays and medication use) for the 12 months post
diagnosis of up to 150 patients diagnosed with lung cancer at UCLH. This retrospective
review will be carried out by a member of the clinical team and according to guidance
provided by the UCLH Caldicott guardian. All collated retrospective data will be fully
anonymised before sharing with other trial researchers outside the clinical care team

29.2.12. Nested substudies

16) Diagnostic performance of limited WB-MRI protocols based on diffusion and T1
weighted imaging only, and to assess the incremental benefit of intravenous
gadolinium contrast enhancement

As noted above, WB-MRI will be analysed using a locked sequential viewing
paradigm such that the diagnostic accuracy of Diffusion and non contrast enhanced
T1 images, Diffusion, non contrast enhanced T1 and T2 images, and Diffusion, non
contrast enhanced T1, T2 and contrast enhanced T1 images can be calculated

17) Effect of radiologists diagnostic confidence on the accuracy of WB-MRI.
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Radiologists will indicated their level of confidence for the presence or absence of
metastasis on a 1-6 scale on the CRF recording their interpretation of the WB-MRI.

18) Inter-observer variation in WB-MRI interpretation

Each hub radiologist (n=6) will interpret a sample of 25 WB-MRI datasets selected
at random from the other imaging hubs to define inter-observer variation in the
reported presence absence of metastatic disease.

19) The collated WB-MRI datasets and 12 months patient follow up data collated as
part of the trial protocol provides opportunities to retrospectively mine the data for
additional diagnostic indices and prognostic markers (See appendix 4). The
following or similar may be quantified in all or a subset of whole body MRI datasets:

e Body fat (organ, visceral and whole body)

¢ MRI signal from the primary tumour and metastatic sites, notably diffusion
weighted signal, apparent diffusion coefficient, T1 (including fat and water
components), T2 signal, Contrast enhancement, and textural analysis (for
heterogeneity) of the primary and metastatic deposits on the various
sequences
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30. Data Management Guidelines

Data will be collected from sites on version controlled case report forms (CRFS)
designed for the trial and supplied by UCL CTC. Data entered onto CRFs must reflect
source data at site. Some data will be recorded directly on the CRFs (i.e. no prior
written or electronic record of data), and it will be considered to be source data. This
will be made clear in the CRF guidance.

Where supporting documentation (e.g. autopsy reports, pathology reports, CT scan
images etc) is being submitted to UCL CTC, the patient’s trial number must be clearly
indicated on all material and any patient identifiers removed/blacked out prior to
sending to maintain confidentiality.

30.1. Completing Case Report Forms

All CRFs must be completed and signed by staff who are listed on the site staff
delegation log and authorised by the PI to perform this duty. The PI is responsible for
the accuracy of all data reported in the CRF.

All entries must be clear, legible and written in ball point pen. The use of abbreviations
and acronyms must be avoided.

Any corrections made to a CRF at site must be made by drawing a single line through
the incorrect item ensuring that the previous entry is not obscured. Each correction
must be dated and initialled. Correction fluid must not be used.

The use of abbreviations and acronyms must be avoided.
Once completed the original CRFs must be sent to UCL CTC and a copy kept at site.

30.2. Missing Data

To avoid the need for unnecessary data queries CRFs must be checked at site to
ensure there are no blank fields before sending to UCL CTC. When data are
unavailable because a measure has not been taken or test not performed, enter “ND”
for not done. If an item was not required at the particular time the form relates to, enter
“NA” for not applicable. When data are unknown enter the value “NK” (only use if every
effort has been made to obtain the data).

30.3. Timelines for data return

CRFs must be completed at site and returned to UCL CTC as soon as possible and
within 4 weeks of scheduled time point. For further details, see CRF instructions.

Sites who persistently do not return data within the required timelines may be
suspended from recruiting further patients into the trial by UCL CTC and subjected to a
‘for cause’ monitoring visit. See section 12.2 ('For cause’ on-site monitoring) for details.
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30.4. Data Queries

Data arriving at UCL CTC will be checked for legibility, completeness, accuracy and
consistency, including checks for missing or unusual values. Query reports will be sent
to the data contact at site. Further guidance on how data contacts should respond to
Data Queries can be found on the Query Reports.

Streamline L protocol version 5.0 26/06/2015 Page 39 of 146
Protocol Template version 3.1 14Sepll



Streamline L

31. Safety Reporting

Clinical Review

The MRI Imaging Hub and/or Recruiting site will record any complications attributable
to the WB-MRI or any additional test performed as a result of the WB-MRI, notably
contrast reactions, biopsy complications (infection, bleeding or hospital admission), and
treatment target breaches on the Staging Complications CRF which will be submitted to
UCL CTC.

UCL CTC will provide trial data to the Cl on a periodic basis for review. If it is declared
necessary to revise the conduct of the trial due to safety concerns, UCL CTC will inform
the REC as appropriate.
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32. Incident Reporting

Organisations must notify UCL CTC of all deviations from the protocol or GCP
immediately. UCL CTC may require a report on the incident(s) and a form will be
provided if the organisation does not have an appropriate document (e.g. Trust Incident
Form).

If site staff are unsure whether a certain occurrence constitutes a deviation from the
protocol or GCP, the UCL CTC trial team can be contacted immediately to discuss.

UCL CTC will use an organisation’s history of non-compliance to make decisions on
future collaborations.
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33. Trial Monitoring and Oversight

Participating sites and Pls must agree to allow trial-related on-site monitoring, Sponsor
audits and regulatory inspections by providing direct access to source data/documents
as required. Patients are informed of this in the patient information sheet and are
asked to consent to their medical notes being reviewed by appropriate individuals on
the consent form.

UCL CTC will determine the appropriate level and nature of monitoring required for the
trial. Risk will be assessed on an ongoing basis and adjustments made accordingly.

33.1. Central Monitoring

Sites will be requested to submit relevant logs to UCL CTC at the frequency detailed in
the trial monitoring plan or on request and these will be checked for consistency and
completeness. Also refer to sections 4.2.2 (Required Documentation) and 6.2
(Screening Logs).

Ensuring patient eligibility is the responsibility of the PI or other delegated
Investigator(s). Checks of the criteria listed on the registration form will be undertaken
by an appropriately trained UCL CTC staff member prior to registration. Also refer to
section 7.1 (Registration).

Details relating to the informed consent process will be collected on the registration
form and are subject to review by UCL CTC as part of patient eligibility.

Data received at UCL CTC will be subject to review in accordance with section 9.4
(Data Queries).

Where central monitoring of data and/or documentation submitted by sites indicates
that a patient may have been placed at risk, the matter will be raised urgently with site
staff and escalated as appropriate (refer to section 11 (Incident Reporting) and 12.2
(‘For cause’ on-site monitoring) for further details).

33.2. 'For Cause’ On-Site Monitoring

On-site monitoring visits may be scheduled where there is evidence or suspicion of
non-compliance at a site with important aspect(s) of the trial protocol/GCP
requirements. Sites will be sent a letter in advance outlining the reason(s) for the visit.
The letter will include a list of the documents that are to be reviewed, interviews that will
be conducted, planned inspections of the facilities, who will be performing the visit and
when the visit is likely to occur.

Following a monitoring visit, the Trial Monitor/Trial Coordinator will provide a report to
the site, which will summarise the documents reviewed and a statement of findings,
deviations, deficiencies, conclusions, actions taken and actions required. The PI at
each site will be responsible for ensuring that monitoring findings are addressed in a
timely manner, and by the deadline specified.
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UCL CTC will assess whether it is appropriate for the site to continue participation in
the trial. Refer to section 11 (Incident Reporting) for details.

33.3. Oversight Committees

33.3.1. Trial Management Group (TMG)

The TMG will include the Chief Investigator, clinicians and experts from relevant
specialities and Streamline L trial staff from UCL CTC (see page 3). The TMG will be
responsible for overseeing the trial. The group will meet regularly at least once a year
and will send updates to Pls (via newsletters or at Investigator meetings) and to the
NCRI Lung Clinical Studies Group.

The TMG will review substantial amendments to the protocol prior to submission to the
REC. All PIs will be kept informed of substantial amendments through their nominated
responsible individuals.

TMG members must sign a charter confirming acceptance of their responsibilities.

33.3.2. Trial Steering Committee (TSC)

The role of the TSC is to provide overall supervision of the trial. The TSC will review
the recommendations of the Independent Data Monitoring Committee and, on
consideration of this information, recommend any appropriate amendments/actions for
the trial as necessary. The TSC acts on behalf of the funder and Sponsor.

TSC members must sign a charter confirming acceptable if their responsibilities and
declaring any potential conflicts of interest.

33.3.3. Independent Data Monitoring Committee (IDMC)

The role of the IDMC is to provide independent advice on data and safety aspects of
the trial. Meetings of the Committee will be held at least once a year or as necessary to
address any issues. The IDMC is advisory to the TSC and can recommend premature
closure of the trial to the TSC.

IDMC members must sign a charter confirming acceptance of their responsibilities and
declaring any potential conflicts of interest.

33.3.4. Role of UCL CTC

UCL CTC will be responsible for the day to day coordination and management of the
trial and will act as custodian of the data generated in the trial (on behalf of UCL). UCL
CTC is responsible for all duties relating to safety reporting which are conducted in
accordance with section 10 (Safety Reporting).
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34. Withdrawal of Patients

In consenting to the trial, patients are consenting to the WB-MRI, and also specifically
consenting to completing questionnaires and diaries.

Losses to follow-up

If a patient moves from the area, the site should make every effort to ensure the patient
is followed up at another participating trial site and for this new site to take over the
responsibility for the patient, or for follow-up via GP. Details of participating trial sites
can be obtained from the UCL CTC trial team who must be informed of the transfer of
care and follow up arrangements.

Patients should be considered lost to follow up only once documented efforts on the
part of the site have failed to produce any response or information from the patient or
GP over the course of one year.

If a patient is lost to follow-up at a site every effort should be made to contact the
patient's GP to obtain information on the patient’s status. If the patient cannot be
contacted this should be recorded on the Change of Status CRF.

Patient Withdrew Consent

If a patient expresses their wish to withdraw from the trial, sites should explain the
importance of allowing routine follow-up data to be used for trial purposes and for
allowing existing collected data to be used. If the patient gives a reason for their
withdrawal, this should be recorded (see below).

Withdrawal of Consent to Future Data Collection and use of past data

If a patient explicitly states they do not wish to contribute further data to the trial or
allow the use of past data, their decision must be respected and recorded on the
Change of Status CRF. In this event details should be recorded in the patient’'s hospital
records, no further CRFs must be completed and no further data sent to UCL CTC.

Withdrawal of Consent to QoL, Resource use diary and/or Patient experience
guestionnaires

If a patient withdraws consent from completing the QoL, Resource use diary and/or the
Patient experience questionnaires their decision must be recorded on the Change of
Status CRF. UCL CTC will not post any further documents to the patient. However, the
patient may continue to participate in the trial, and trial follow up completed as per
protocol.

Patient withdrawal from trial due to confirmed diagnosis of non cancer
Patients who sign consent but are then found to be ineligible for the trial due to a
histological or clinical diagnosis confirming they do not have non-small cell lung cancer.

Patient withdrawn due to lack of WB-MRI slot availability

If a patient is registered for the trial but cannot be scanned within 3 weeks of their final
standard staging investigation, they will be withdrawn from the trial and replaced.
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Patient withdrawn due to early release of WB-MRI findings

If a patients WB-MRI results were released early due for safety reasons (e.g.
pulmonary embolism) (See section 8.2.5), they will be withdrawn from the trial and
replaced. Please note accidental early release of WB-MRI does require patient
withdrawal.

Patient withdrawal due to failure to undergo WB-MRI

Patients who sign consent but then fail to undergo the WB-MRI due to unforeseen
circumstances e.g. non MRI compatible implant or unforeseen claustrophobia will be
withdrawn from the trial and replaced.
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35. Trial Closure

35.1. End of Trial

For regulatory purposes the end of the trial will be 1 year after recruitment of the final
patient at which point the ‘declaration of end of trial’ form will be submitted to ethical
committees, as required.

Following this, UCL CTC will advise sites on the procedure for closing the trial at the
site.

35.2. Archiving of Trial Documentation

At the end of the trial, UCL CTC will archive securely all centrally held trial related
documentation for a minimum of 5 years. Arrangements for confidential destruction will
then be made. It is the responsibility of Pls to ensure data and all essential documents
relating to the trial held at site are retained for a minimum of 5 years after the end of the
trial, in accordance with national legislation and for the maximum period of time
permitted by the site.

Essential documents are those which enable both the conduct of the trial and the
quality of the data produced to be evaluated and show whether the site complied with
the principles of GCP and all applicable regulatory requirements.

UCL CTC will notify sites when trial documentation held at sites may be archived. All
archived documents must continue to be available for inspection by appropriate
authorities upon request.

Health Psychology data collected as part of this research will be retained for 10 years
in line with Birkbeck, University of London’s records management policy. At the end of
this time period the documents will be shredded. The recordings of the interviews will
be destroyed after they have been transcribed and verified.

35.3. Early discontinuation of trial

The trial may be stopped before completion as an Urgent Safety Measure on the
recommendation of the TSC or IDMC (see section 12.3.2 TSC and 12.3.3 IDMC). Sites
will be informed in writing by UCL CTC of reasons for early closure and the actions to
be taken with regards the treatment and follow up of patients.

35.4. Withdrawal from trial participation by a site

Should a site choose to close to recruitment the Pl must inform UCL CTC in writing.
Follow up as per protocol must continue for all patients recruited into the trial at that site
and other responsibilities continue as per Clinical Trial Site Agreement (CTSA).
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36. Quality Assurance

The technical quality of at least 10% the WB-MRIs from each imaging hub will be
assessed by the trial radiographer at UCLH. Using the 3Dnet™software, the
radiographer will access performed scans on a weekly basis and enter an audit score
of quality according to the definitions below. A report of the quality will be provided to
the Cl every 2 weeks and to the TMG at each meeting

Technical quality-general

1= More than one sequence with substantial degradation of images severely limiting
interpretation of those sequences, and not repeated

2= One sequence with substantial degradation of images severely limiting interpretation
of that sequence, and not repeated

3= More than one sequence has minor artefact, but all remain fully diagnostic and
repeat although optimal, not necessary OR all sequences initially technically
inadequate (score 1 or 2) correctly repeated

4= One sequences a has minor artefact, but remains fully diagnostic and repeat,
although optimal, not necessary

5= All sequences technically optimal with no artefact or degradation

Technical quality-anatomical coverage
1= Wrong examination performed

2= More than one sequences does not adequately cover the body (skull to mid thigh),
or designated organ(s) coverage

3= One sequence does not optimally cover the body or designated organ(s) coverage
but examination remains fully diagnostic

4= All sequences optimally cover the body and designated organ(s) coverage
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37. Statistics

37.1. Sample size calculation

SAMPLE SIZE: Studies of diagnostic test accuracy is based on a cohort design where
all patients receive all main diagnostic tests (PET/CT or WB-MRI), although additional
tests ordered in each staging pathway differ between patients, based on clinical
appropriateness. Existing pathways & therapeutic decision making is complex for lung
cancers (see flow chart). This NIHR HTA trial focuses on first definitive staging & we
are powered at this point in the patient pathway, informed by a detailed literature
review.

LUNG: Multiple therapeutic options are contingent on diagnosis of metastatic disease.

We therefore power on a change in sensitivity for metastases detection with a WB-MRI
pathway as a replacement to the standard NICE staging pathway.

The premise of the trial power is to detect a higher sensitivity for extra thoracic disease
(specifically brain and bone metastasis) with WB-MRI in comparison to standard
imaging paradigms. To power on equivalence or non-inferiority would be would be well
beyond pragmatic recruitment and funding

Based on recent meta-analysis data [10] considering 1874 patients, the overall
prevalence of brain metastasis at presentation in NSCLC is 13% (6% to 32%) and bone
20% (8-34%). Around 20% have metastasis at multiple sites [1, 4, 17, 20].

Prevalence assumptions
Conservative estimate of the prevalence of brain metastasis at presentation is 10%

20% of these patients are already identified as having metastatic disease via detection
of co-existing extra cranial disease on pre-diagnosis CT (eg liver, adrenal)

A further 10% of patients will have disease at more than one site on CT (and therefore
more likely detected by PET CT than if isolated to the brain)

Overall 12% (n=40) of the hypothetical 325 patients with potentially operable disease
will have isolated brain metastasis and 5% (n=16) have bone metastasis. The
remaining 8% (of the total 25% with undiagnosed extra-thoracic metastatic disease) will
have metastasis at other organ sites (eg lung, liver adrenal)

Sample size calculation

Comparison of WB-MRI to PET & PET/CT accuracy - both against reference standard

e Paired trial design — comparing two diagnostic pathways where both are used in
all patients.

e Sample size method for difference in paired proportions [21]

e Power trial to show difference in sensitivity, as fewer patients with metastasis
than without. Trial powered like this should also be suitable for difference in
specificity

e 80% power type Il error, type | error 5% (p<0.05)
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e Assume ratio of marginal cells of 2 x 2 table comparing WB-MRI to PET: s/t=9
to 11

e Assume sum of marginal cells as proportion of total with disease: s+t/N=0.24

e A sample size of 50 patients with occult metastasis is needed, from a population
of 25% prevalence of metastasis. Thus a total sample size of 200 (50 times 4) is
required.

200 patients where no metastasis at lung cancer diagnosis and potential surgical
candidates will be required to detect at difference of 24% in sensitivity of WB-MRI for
metastatic disease (79%) compared to conventional staging (55%) given site specific
disease prevalence as described above. We will allow for 20% drop out or death at 1
year (based on survival statistics for surgical candidates with initially suspected limited
disease), 250 patients will be recruited (see section 13).

PET & PET/CT
+ - Total
WB-MRI
+ 26 11 37
- 1 12 13
Total 27 23 50

Calculations: broken down by site
PET & PET/CT

+ - Total
WB-MRI brain-7 brain-10

+ bone-7 bone-1 37

other 12 other O

brain-0 brain-8
bone-0 bone-1 13

i other-1 other-3
Total 27 23 50

37.2. Population for analysis

The analysis population will be all patients, equivalent to the RCT population intention
to treat (ITT) population, with multiple imputation used to impute missing data. For the
primary outcome, complete case analysis (all available patient data with no imputation)
will be reported alongside as a sensitivity analysis to the ITT analysis.
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37.3. Analysis of the primary endpoint

Primary Outcome- Per patient sensitivity for metastasis detection by whole body
MRI (WB-MRI) compared to standard staging pathways in newly diagnosed non
small cell lung cancer against an expert derived consensus reference standard.

The primary objective is to evaluate whether early whole body magnetic resonance
Imaging (WB-MRI) increases per patient sensitivity for metastasis in non small cell lung
cancer compared to standard NICE-approved diagnostic pathways.

e Comparison to detect metastases between early WB-MRI alone and standard
NICE diagnostic strategy

e Difference in per patient sensitivity

e Paired comparison of proportions of each strategy against the reference standard
of full clinical diagnosis and 12 month follow up. [22]

e Imputation will be used to account for missing data and imperfect reference data
[23].

Definition of positive test result from standard tests (conventional imaging)

e Conventional imaging tests include CT and may include PET, USS, organ specific
MRI, bone scans, lymph node sampling

e Report from the MDT will express presence of metastatic disease for each patient
categorised as yes, no and equivocal.

e Equivocal results will be grouped with positive test results as these results require
additional follow up investigations compared to negative results.

e The radiology imaging report supplied to the MDT will be used for sensitivity
analysis using free text report (possible & probable metastasis counted as
positive)

Definition of positive test result from WB-MRI and additional tests requested after
WB-MRI (WB-MRI as replacement test)

e WB-MRI imaging CRF report from the WB-MRI radiologist will express presence
of metastatic disease for each patient categorised as yes, no and equivocal.

e Equivocal results will be grouped with positive test results as these results require
additional follow-up investigations compared to negative results.

Definition of positive test result from reference test: 12 month expert consensus
panel

Expert panel results will be classified as positive or negative for metastasis by expert
consensus. No equivocal category will be allowed.

Multiple imputation will be used for missing data using chained equations in STATA
[24].

Sensitivity analysis: A sensitivity analysis will investigate the impact of the equivocal
results on the detection rate by WB-MRI. Equivocal results will be grouped with
negative test results [25].
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37.4. Analysis of secondary endpoints

37.4.1. Efficacy (secondary)

Secondary outcome- The time and test number taken to reach, and the nature of,
the first major treatment decision based on WB-MRI in comparison to standard
staging pathways

The objective is to determine how WB-MRI influences time to and nature of first major
treatment decision following definitive staging compared to standard investigations and
to determine whether early WB-MRI could reduce or replace standard investigations.

For this secondary outcome, the following components will be measured up to the time
of the first major treatment decision

e Nature of first major treatment decision and number of patients with changed
management decision

e Time taken for diagnostic pathways

e Number of tests: average per patient, number of patients with fewer tests in
pathway

These will be compared for WB-MRI pathway in comparison to standard staging
pathways.

This information will be reported and discussed as a basis for whether early WB-MRI
could replace or reduce standard investigations.

No absolute pre-specified definition of the combination of these outcomes likely to be
considered clinically significant is attempted although it is noted that

e An average decrease in diagnosis time of 7 days is likely to be considered
clinically significant if accuracy were similar

Secondary outcome- Diagnosis accuracy of WB-MRI and conventional staging
pathways fort local tumour staging and detection of metastasis in comparison to
an expert derived consensus reference standard

The objective is to assess the accuracy of WB-MRI and standard diagnostic pathways
for local and distant staging by comparison with an expert derived consensus reference
standard using 1-year patient follow-up data.

e All comparisons except difference in sensitivity per patient compare both WB-MRI
as both replacement and additional test compared to standard NICE staging
pathway

The following outcomes will be assessed for this secondary outcome-

e Difference in sensitivity per patient: WB-MRI as additional test compared to
standard NICE staging pathway

e Difference in sensitivity and specificity per organ site. Count each site once per
patient, regardless of the number of metastases per organ.

e Difference in sensitivity and specificity per metastasis.
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Secondary outcome- Inter-observer variability in WB-MRI analysis and affect of
diagnostic confidence on staging accuracy.

The objective is to determine the effect of radiologist confidence on the diagnostic
accuracy of WB-MRI for metastatic disease.

A substudy will be conducted to look at inter-observer variability between radiologists
interpreting WB-MRI images and the effect of diagnostic confidence on staging
accuracy.

e Each hub radiologist (n=6) will interpret a sample of 25 WB-MRI datasets selected
at random from the other imaging hubs to define inter-observer variation in the
reported presence absence of metastatic disease.

e These images will be read after patient management decisions are taken and so
will not affect patient diagnosis or treatment.

Secondary outcome — Diagnostic accuracy of limited T1 and diffusion weighted
sequences compared to full multi-sequences WB-MRI protocols.

To evaluate the diagnostic performance of limited WB-MRI protocols based on diffusion
and T1 weighted imaging only, and to assess the incremental benefit of intravenous
gadolinium contrast enhancement.

Comparison of diagnostic accuracy of WB-MRI alone (i) block 1 sequence (ii) block 2
(iii) block 3 sequences.

e Reference standard: WB-MRI plus standard tests with 12 month FU
e Methods and tables: as per primary outcome and secondary outcome #3

e Analysed for units of analysis as (i) per patient (ii) per organ site (iii) per
metastasis.

37.4.2. Safety
We will provide information on the following:

e Additional tests ordered as a result of WB-MRI but not ordered for the patient in
the standard NICE staging pathway. Note this might include tests due to
abnormalities outside lung.

e Extra days in hospital due to extra tests ordered through WB-MRI.

37.4.3. Economic evaluation

Patient-specific utility profiles will then be constructed assuming a straight line relation
between each of the patients EQ-5D scores at each follow-up point. The quality-
adjusted life-years (QALYs) experienced by each patient up to one year will be
calculated as the area underneath this profile.

We will calculate for each individual patient in the trial their costs and outcomes up to
one year. We will also have data from the Lung-BOOST trial and retrospective data
collection of patients previously diagnosed with lung cancer at UCLH on the cost of
similar patients up to one year.

Individual patients will then be grouped according to the specific disease path
depending on the treatment decision (e.g., surgery, radical radiotherapy or
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chemotherapy /non radical radiotherapy for lung cancer) and the accuracy of the
staging result. We will calculate the mean costs and QALYs for each group. Mean costs
and QALYs for WB-MRI versus standard staging algorithms will then be calculated
based on the proportion in each group using each algorithm, which will be different
since in this scenario there is discordance in treatment decision.

Cost-effectiveness will be calculated as the mean cost difference between WB-MRI
versus standard staging algorithms divided by the mean difference in outcomes
(QALYs) to give the incremental cost-effectiveness ratio (ICER). Non-parametric
methods for calculating confidence intervals around the ICER based on bootstrapped
estimates of the mean cost and QALY differences will be used [26]. The bootstrap
replications will also be used to construct a cost-effectiveness acceptability curve,
which will show the probability that WB-MRI is cost-effective at one year for different
values of the NHS’ willingness to pay for an additional QALY. We will also subject the
results to extensive deterministic (one-, two- and multi-way) sensitivity analysis.

For the analysis based on the lifetime time horizon we will use the one year data
described above. To extrapolate beyond the end of the one-year follow-up period we
will develop a de novo cost-effectiveness model for the disease pathway, which will be
populated via available evidence. These will model patient movements between long-
term health states. The models will be similar in design to a recent NIHR HTA-funded
trial of PET and MRI for detection of metastasis in breast cancer [27]. Following
decisions about model structure, a list of parameter estimates required for the model
will be developed. The specific details of the data to be used to populate the model will
be determined following the development of the structure and the systematic searches
of the literature to identify existing models.

The upshot of this analysis is that we will calculate for each individual patient in the trial
their lifetime costs and QALYs. Individual patients will then be grouped according to the
specific disease path and the accuracy of the staging result, as before, and we will
calculate the mean costs and QALYs for each group. Mean costs and QALYs for WB-
MRI versus standard staging algorithms will then be calculated based on the proportion
in each group using each algorithm, again as before. We will undertake deterministic
(one-, two- and multi-way) and probabilistic sensitivity analysis, the latter assuming
appropriate distributions and parameter values [28].

37.4.4. Health psychology assessment

Study 1: Patient interviews (approximate n=25)

No formal statistical analysis will be carried out on the information from the patient
interviews. The interviews will provide in-depth qualitative data about the experience of
cancer staging and in particular under-going WB-MRI, and will inform the modification
of a questionnaire (study 2) designed to assess patient acceptability and experience of
WB-MRI compared to standard tests, and also inform the design of a discrete choice
experiment (study 3).

Study 2: Patient questionnaires (approximate n=50)

Comparative patient experience between WB-MRI and standard staging investigations,
identification of important staging pathway attributes, comparative anxiety, expectations
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and attribute importance before and following the staging process will be analysed
using within subjects ANOVA or the Wilcoxin matched-pair sign-test depending on
whether the data are normally distributed or not.

Study 3: Discrete choice experiment (approximate n=50)

Sample size should be greater than (500*c)/(t*a) where t = the number of sets of
choices, a = the number of scenarios to choose between in each choice, and ¢ = the
largest number of levels for any one attribute [29]. Assuming each person will
undertake 15 sets of choices, there are two scenarios in each choice, and the largest
number of levels for any one attribute is 3 then the required sample size is
(500*3)/(15*2) = 50. We will administer this questionnaire to approximately 50 lung
patients after staging has been completed, sampling across more than one of the
imaging hubs. The questionnaire will be posted to patients with a pre-paid reply
envelope. A reminder letter will be sent if no questionnaire has been returned within
approximately 4 weeks. Analysis will conform to the checklist for conjoint analysis
applications in health developed by the International Society for Pharmaceuticals and
Outcome Research (ISPOR). We will use a random effects probit model for statistical
analysis, which is appropriate given the data structure. Outcomes: The average relative
importance weighting of attributes ascribed to standard versus WB-MRI staging
pathways by patients diagnosed with lung cancer.

37.4.5. Handling missing data

Multiple imputation will be used for missing data using chained equations in STATA
[24].

For the primary outcome, complete case analysis (all available patient data with no
imputation) will be reported alongside as a sensitivity analysis to the ITT analysis.

37.5. Interim analyses

Interim safety data will be supplied to the IDMC on a periodic basis from UCL CTC on:

e Accumulating information relating to recruitment and data quality (e.g. data return
rates)
e Safety data:

o0 Additional tests performed as a result of the WB-MRI that would not have
otherwise been performed as part of the patient's standard diagnostic
pathway. Note this might include tests due to abnormalities outside colon or
lung.

o Potential harms to patients (e.g. staging complications resulting from MRI)

o Whole Body MRI’s that were not revealed or revealed too early/late.

e Percentage missing data for primary outcome.
e Prevalence of metastasis within recruited patients (key sample size assumption).

There will be no interim analysis based on the trial outcomes of diagnostic accuracy as
all diagnostic test results are made available for the MDT meeting which decides first
management treatment decision.
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38. Ethical Approvals

In conducting the trial, the Sponsor, UCL CTC and sites shall comply with all laws and
statutes, as amended from time to time, applicable to the performance of clinical trials
including, but not limited to:

e the principles of ICH Harmonised Tripartite Guideline for Good Clinical Practice
e the Human Rights Act 1998

e the Data Protection Act 1998

e the Freedom of Information Act 2000

¢ the Research Governance Framework for Health and Social Care, issued by the
UK Department of Health (Second Edition 2005) or the Scottish Health Department
Research Governance Framework for Health and Community Care (Second Edition
2006)

38.1. Ethical Approval

The trial will be conducted in accordance with the World Medical Association
Declaration of Helsinki entitled ‘Ethical Principles for Medical Research Involving
Human Subjects’ (1996 version) and in accordance with the terms and conditions of the
ethical approval given to the trial.

The trial has received a favourable opinion from the London — Camden & Islington
Research Ethics Committee.

UCL CTC will submit Annual Progress Reports to the REC, which will commence one
year from the date of ethical approval for the trial.

38.2. Site Approvals

The Lead Comprehensive Local Research Network (CLRN), Central and East London
CLRN, has given NHS permission following global governance checks. Local
governance checks will be undertaken by local CLRNs associated with individual trial
sites.

Evidence of approval from the Trust R&D for a trial site must be provided to UCL CTC.
Sites will only be activated when all necessary local approvals for the trial have been
obtained.

38.3. Protocol Amendments

UCL CTC will be responsible for gaining ethical approval, for amendments made to the
protocol and other trial-related documents. Once approved, UCL CTC will ensure that
all amended documents are distributed to sites and CLRNs as appropriate.

Site staff will be responsible for acknowledging receipt of documents and for
implementing all amendments.
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38.4. Patient Confidentiality & Data Protection

Patient identifiable data, including full name, address, date of birth, gender and NHS
number will be required for the registration process and will be provided to UCL CTC.
UCL CTC will preserve patient confidentiality and will not disclose or reproduce any
information by which patients could be identified. Data will be stored in a secure
manner and UCL CTC trials are registered in accordance with the Data Protection Act
1998 with the Data Protection Officer at UCL. Patient identifiable data will be passed
onto Birkbeck, University of London, this is described in the patient information sheet
and the patient will consent to it.
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39. Sponsorship and Indemnity

39.1. Sponsor Details

Sponsor Name: University College London

Address: Joint Research Office
Gower Street
London
WCI1E 6BT
Contact: Director of Research Support
Tel 0203 447 9995/2178 (unit admin)
Fax 0203 447 9937

39.2. Indemnity

University College London holds insurance against claims from participants for injury
caused by their participation in the clinical trial. Participants may be able to claim
compensation if they can prove that UCL has been negligent. However, if this clinical
trial is being carried out in a hospital, the hospital continues to have a duty of care to
the participant of the clinical trial. University College London does not accept liability for
any breach in the hospital’'s duty of care, or any negligence on the part of hospital
employees. This applies whether the hospital is an NHS Trust or otherwise.

Hospitals selected to participate in this clinical trial shall provide clinical negligence
insurance cover for harm caused by their employees and a copy of the relevant
insurance policy or summary shall be provided to University College London, upon
request.
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40. Funding

This trial is funded by the National Institute for Health Research Health Technology
Assessment (NIHR HTA).
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41. Publication Policy

The TMG will oversee the publication and presentation of the data to peer reviewed
journals and scientific meetings. All members of the TMG will approve publications. The
writing committee will be led by Professor Stuart Taylor and include all TMG members.
All TMG members, Trial Coordinator and Trial Statistician will be authors on the
publications and named individually.
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Appendix 1. Abbreviations

CDR
Cl
CLRN
CRF

CSP
CT
CTSA
DCE
DPA
GCP
GHQ

ICER
ICH GCP
IDMC
IRAS
ISF
ISRCTN
ITT

MDT

MRI
NCRI
NCRN
NHS
NICE
NIHR
NIHR HTA

NRES
OPD
PACS
PANAS
PET
PET-CT
PI

PSS
QA
QALY
R&D
RCT
REC
RIS
ss|
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Clinical Data Repository

Chief Investigator

Comprehensive Local Research Network
Case Report Form

Coordinated System for gaining NHS Permission
Computerised Tomography

Clinical Trial Site Agreement

Direct Choice Experiment

Data Protection Act

Good Clinical Practice

General Health Questionnaire

Incremental Cost-Effectiveness Ratio

International Conference of Harmonisation-Good Clinical Practice
Independent Data Monitoring Committee

Integrated Research Application System

Investigator Site File

International Standard Randomised Controlled Trial Number
Intention To Treat

Multi-Disciplinary Team

Magnetic Resonance Imaging

National Cancer Research Institute

National Cancer Research Network

National Health Service

National Institute for Clinical Excellence

National Institute for Health Research

National Institute for Health Research Health Technology
Assessment

National Research Ethics Service

Out Patients Department

Picture Archiving and Communications System
Positive and Negative Affect

Positron Emission Tomography

Positron Emission Tomography- Computerised Tomography
Principal Investigator

Personal Social Services

Quality Assurance

Quality Adjusted Life Year

Research & Development

Randomised Controlled Trial

Research Ethics Committee

Radiology Information System

Site Specific Information
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STARD STAndards for the Reporting of Diagnostic accuracy studies
T Tesla

TMF Trial Master File

T™MG Trial Management Group

TSC Trial Steering Committee

UCL University College London

UCL CTC Cancer Research UK & UCL Cancer Trials Centre
UCLH University College London Hospital

USS Ultrasound Scan

VATS Video-Assisted Thoracoscopic Surgery

WB-MRI Whole Body Magnetic Resonance Imaging
WCBP Woman of Childbearing Potential
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Appendix 2: Consent Process

Patients will be recruited at several hospital sites, and for many, the actual WB-MRI will
take place at a different hospital (one of the central imaging hubs). It is vital that
recruited patients undergo informed consent, have a minimum of 24 hours to consider
participation and are subsequently free to withdraw at any time.

The consent process must be sensitive to the needs of patients which may differ from
individual to individual. It is important therefore to provide patients with options as to
how they may provide their consent.

The proposed consent process for this trial is based on the experience of other similar
trials. It was found that patients and recruitment sites found it more efficient if the
designated recruiting individual at the peripheral hospital knows that after fully
explaining the trial, the patient in principle is willing to take part. For all recruitment
sites, patients are seen by a clinical practitioner after a suspected diagnosis of lung
cancer based on an abnormal chest X-Ray and CT scan. At this discussion the
diagnosis is explained and the need for a series of staging tests (such as PET CT,
bronchoscopy, biopsy etc) is also explained. Because of the need to stage the patient
quickly so treatment may start, these tests are often done within a very short time
period. There is no scheduled return by the patient to an OPD during this staging
process. Instead patients are next seen face to face after the MDT has made a
decision about their treatment.

If consent in principle is given, the recruiter can then ring the central hub there and then
arrange the time of the MRI and thus whenever possible inform the patient immediately
of the time and date so they can plan their attendance for the scan. Patients expressing
an interest in participating in the trial will therefore be asked if they prefer to sign the
consent form when first seen when the trial is explained (and this will be later filed in
the medical notes and the conversation documented). It will be made perfectly clear
that they are free to withdraw at any time and that the scan will be at least 24 hours
later (usually more than this).This will save them having to re-attend the hospital simply
to sign a consent form, incurring time and expense at a very busy and difficult time for
them. Before they go home, where possible patients will be given the date of the WB-
MRI and a copy of their signed consent form. The recruitment site can then register the
patient with UCL CTC. The date of the WB-MRI will be at least 24 hours later and in
reality likely several days later. The patient will take the full patient information sheet
home to review at their leisure. They will be provided with a telephone number at the
recruitment site to ring if on reflection, they want to opt out of the trial. If they opt out,
this will be recorded in the medical notes and screening log. Patients will also be asked
permission to be called by the recruitment site or imaging hub to remind them of the
date of scan and confirm their attendance. Patients will retain the right to opt out at any
time by cancelling or not attending their WB-MRI appointment.

As noted, a major advantage of this approach is that the patient does not have to make
a special trip back to the hospital just to sign the consent form. The signed consent
form does not leave the recruitment hospital and can be more efficiently filed in the
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patient notes and a copy filed in the Investigator site file an important aspect of trial
governance and patient clinical care.

Note this method of consent has been previously deemed ethically sound and efficient
in the NIHR HTA funded Siggar 1 trial (CT colonography, colonoscopy or barium
enema for diagnosis or colorectal cancer in older symptomatic patients), Northern and
Yorkshire MREC, MREC/3/3/075, which ran from 2004 to 2009 and recruited over 5000
patients to undergo CT colonography in a similar trial design to the current proposal.
The trial team did pilot a scheme where patients returned a copy of their signed
consent form after 24 hours if they still wanted to take part, but patients found this very
cumbersome and confusing and much preferred the process proposed, using
telephone confirmation. The procedure is support by the patient representatives in the
trial and has also worked successfully in the BOOST trial will randomise patients to
standard care or endobronchial biopsy at exactly the same point in the patient pathway.
The BOOST trial ran at many of the intended recruitment sites for Streamline L.

Patients will be given the option to come back and sign the consent form if they or their
recruiter feel this is preferable.

Occasionally it may be more convenient for the patient obtain written consent when the
patient attends for the WB-MRI or before a planned conventional staging test. For
example the patient may wish to take part in the trial, not wish to sign the consent form
on the same day but also would prefer not to attend a hospital appointment just to sign
the consent form. This is acceptable although it is the least desirable option. After the
patient has signed consent they will need to be registered before proceeding with the
WB-MRI and a copy of the consent form will need to be returned to the initial
recruitment site.

Streamline L protocol version 5.0 26/06/2015 Page 66 of 146
Protocol Template version 3.1 14Sep11



Streamline L

Appendix 3: Minimum WB-MRI protocol dataset

MRI Protocol
Whole body is head to thigh

The aim is to complete the whole protocol in 60 mins or less. Depending on the MRI
technology available, it may be possible to use the 5mm slices for all axial imaging,
although up to 7mm is acceptable if time constraints are problematic

6. These specifications are a set of minimum requirements — where higher field
strengths / scanner software permits the resolution/quality of sequences should
be optimised (whilst keeping the maximum imaging time limited to 1 hour)

7. Scanning maybe performed at either 1.5T or 3T.

8. Whole-body coverage is defined as head to mid-thigh optimised for detection of
metastases

Imaging Procedure

a) A standard safety questionnaire should be completed.

b) For patients undergoing contrast enhancement: set up IV line in a vein in the
antecubital fossa, connected to an automated injector with two syringes (contrast and
saline flush).

c¢) Unless contra-indicated administer 20mg buscopan or 1mg glucagon iv. just to be
given just before the start of the scan.

1. Whole-body diffusion weighted imaging:

Axial: STIR-EPI (or other fat sat technique) diffusion weighted imaging. Fixed slice
thickness of 5 mm to 7mm (to match T2 and t1 weighted axials as below), two b-values
(b50 and b900). A minimum acquisition matrix of 128 x 128 (or an interpolated
equivalent) (rectangular FOV should be used if available and appropriate for the
patient), as a reference a minimum SNR of 6 on b50 images (for liver) should be
maintained if possible by increasing the number of averages. All imaging should be
performed in gentle respiration (recommended as 4 stations of 50 slices beginning from
the vertex to mid thighs). Diffusion imaging through the brain is optional

2. Whole-body T2 weighted imaging:

Axial: Axial T2 weighted (without fat-suppression) imaging should be performed from
vertex to mid-thigh. A 5 to 7mm slice thickness should be used for all scanners. Where
possible (within the 60 minute imaging time), respiratory and ECG triggering should be
used for the chest, respiratory triggering alone for the upper abdomen. The head, neck,
pelvis and legs should be scanned without any triggering. The number of stacks should
be adjusted to cover the imaging volume
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9. Pre-contrast T1 weighted imaging:
DIXON Technique to be applied if available

a. Axial: Whole-body T1 GRE (e.g. Flash 2D) non-contrast enhanced non fat sat.
Image resolution and slice thickness should be ideally matched to T2 weighted
imaging.

OR

b. Coronal: T1 fat saturated volume interpolated gradient echo imaging (e.g. 3D) pre
contrast.

10.Post-contrast T1 weighted imaging(if gadolinium not contraindicated or
refused:

Minimum data set

Axial liver (60-70 sec)

Axial lung (equilibrium phase)
SFOV axial head

Optional
Coronal (organ specific or whole body)

a. Axial: post contrast e.g. T1 fat saturated volume interpolated gradient echo imaging
(3D) breath hold of the liver (60-70 seconds delay) and lungs. Multiple breath-holds
employed to provide full volume coverage if required. A minimum of a 256x256
(rectangular FOV acquisition if possible and appropriate for the patient) acquisition
matrix should be employed. 5-7mm slice thickness

b. Coronal: post contrast whole body; e.g. T1 fat saturated volume interpolated
gradient echo imaging (3D) and post contrast. Slice thickness 5mm. Breath Hold

c. Axial: fat saturated T1 weighted imaging of the brain (SFOV) An acquisition matrix of
256 x 256 should be employed
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Appendix 4. Exploratory Analysis

The collated WB-MRI datasets and 12 months patient follow up data collated as part of
the trial protocol provides opportunities to retrospectively mine the data for additional
diagnostic indices and prognostic markers. All analysis will be done by members of the
research team under supervision of the Chief Investigator.

There is for example, increasing data linking total body fat with prognosis in malignancy
[30, 31]. In lung cancer, a higher body mass index has been associated with a better
prognosis [32]. From the WB-MRI datasets acquired as part of the trial, it is possible to
extract quantitative data on total body fat using simple segmentation algorithms which
can be linked with patients’ outcomes such as metastatic status and 12 month survival.

In addition, quantification of the MRI signal returned from sites of disease may be able
to predict histological characteristics and also may be linked to prognosis. For example
diffusion weighted imaging of the primary tumour has been shown to differentiate
between grades of dysplasia in rectal cancer [33] and may predict prognosis in lung,
brain and breast cancer [34-36]. The heterogeneity of signal within tumours can be
measured and has been linked with overall prognosis and treatment response. For
example in breast cancer, increased homogeneity of the signal measured using regions
of interest placed in metastatic deposits in response to treatment is associated with a
better prognosis [37]. The various sequences performed as part of the collected WB-
MRI protocol will allow testing of such associations in recruited patients.

The following or similar may be quantified in all or a subset of whole body MRI
datasets:

20)Body fat (organ, visceral and whole body)

21) MRI signal from the primary tumour and metastatic sites, notably diffusion weighted
signal, apparent diffusion coefficient, T1 (including fat and water components), T2
signal, Contrast enhancement, and textural analysis (for heterogeneity) of the
primary and metastatic deposits on the various sequences

We will look for correlations between MRI variables and clinical data collated as part of
the trial (for example basic histology, metastatic status, patient outcome and findings of
conventional staging tests) or collected as part of the patients’ usual care, for example,
more detailed histology of biopsies or excised tumour (including tumours markers if
collected as part of usual clinical care). Associations will be sought between the MRI
variables and the clinical variables using appropriate conventional parametric and non-
parametric statistics, for example:

e Differences in body fat composition between different cancer histological
subtypes, patients with and without metastatic disease, and according to 12
month survival
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e Heterogeneity of MRI signal from a region of interest drawn within the primary
tumours and metastatic deposits, comparing between lesions in the same
patient, between different patients and according to histological parameters and
12 month survival.

In addition comparisons will be made between MRI signal within normal body tissues
(such as the liver, pancreas and muscle) between patients scanned on the different
MRI scanners comparing with local MRI phantom data as appropriate to see how
homogenous the MRI data is between different imaging hubs.

In some instances use of external commercial software may be required (eg fat
guantification). MRI datasets will be anonymised and no personal identifiable
information will be shared outside the research team at any time.
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Appendix 5: Protocol Version History
Protocol: Amendments:
Version Date Amendment | Protocol Summary of main changes from
no. no. Section previous version.
(no./title)
1.0
1.1 14/09/12 | N/A Front cover/ | ISRCTN number added and new CR UK
Section 1.1 | logo added
Section 5
Flowchart and inserted added re consent
Section process
8.2.10 Text inserted re QolL'’s
Section 14.2
Appendix 2 | Text inserted re destruction of interview
recordings
Texted inserted re consent process
2.0 15/03/13 | 1.0 Throughout | Typos and clarifications
Section 4 Clarification about GCP training and
documents required for activation updated
Section 5 Details added about interpreters for
informed consent and removal of informed
consent log information
Section 7 Removal of text regarding slot availability
updates
Section 8 Addition of ad hoc mini MDT. Reduce the
amount of patient experience
questionnaires, change the content of
these questionnaires and alter who is
sending them to patients. Clarifications of
timing of WB-MRI and the process of early
release of findings
Section 9 Update data management guidelines in
line with changes at UCL CTC
Section 12 Details removed about informed consent
log
Section 13 | Addition of details re patient withdrawal
Clarifications to Whole body MRI protocol
Appendix 3
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3.0

24/04/14

3.0

Section 1
Section 5

Section 6

Section 7

Section 8

Rewording of the inclusion criteria
Removal of information about QoL and
Patient diaries given out by site at consent
Rewording of the MDT log information and
inclusion criteria

Removal of patient diaries and QoL’s from
registration packs.

Rewording and clarification of
Conventional Imaging, WB-MRI reveal and
MDT discussion, Final Treatment decision
and follow wup sections. Updating
information to state that the Interview
section of the trial is now closed to
recruitment. Updating information that UCL
CTC is now posting out QoL and patient
diaries at baseline.

4.0

22/12/14

4.0

Section 8

Section 10

Appendix 4

Section  8.2.12  information  added
regarding  exploratory  analysis  for
additional diagnostic indices and
prognostic markers.

Safety Reporting section updated to
provide more information on staging
complications and how these are reported
and reviewed by the CI.

Appendix 4: Exploratory Analysis added to
include the additional analysis of WB-MRI
scans

Appendix 4: Protocol Version History has
become Appendix 5.

5.0

11/05/15

5.0

Section 8

Section 10

Section 13

Section 16

Changing the target recruitment for the
patient experience questionnaires to 50
patients and closing this part of the trial.
Updating and clarifying information
regarding the Discrete Choice Experiment
and confirming the time point these will be
sent to patients.

Updating the Safety Section to confirm that
only staging complications related to the
WB-MRI or additional tests performed due
to WB-MRI are to be recorded on the
Staging Complications CRF.

The withdrawal process was updated and
clarified to better match the new Change of
Status CRF.

The type of Interim safety data that will be
supplied to IDMC was updated
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