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Trial Summary
Title:

SYSTEMS-2: A Randomised Phase II trial of standard versus dose escalated
radiotherapy in the treatment of pain in malignant pleural mesothelioma

Background:

Pain is one of the most common symptoms in malignant pleural mesothelioma
(MPM) and is associated with considerable morbidity. Conventional analgesics are
not always effective in controlling pain and in such cases radiotherapy is often
given. Despite being considered a standard treatment option for pain in MPM, there

y

is a paucity of data supporting the use of radiotherapy in this setting and the
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optimal dose and regimen are not known. There is an urgent need to improve the
treatment of pain in MPM because current management is sub-optimal and many
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patients die with uncontrolled pain. Recent work by our own group has shown that
conventional palliative doses of radiotherapy (20Gy 5#) can be effective in
palliating pain in approximately one third of patients with MPM. We hypothesise
that increasing the dose of radiotherapy will provide better pain control in a higher
proportion of patients with MPM and propose to test this hypothesis by conducting
a randomised phase II trial that uses validated measures of pain to determine the
primary outcome measure, which will be the proportion of patients experiencing a
clinically significant improvement in pain (at treatment site) five weeks after the

start of radiotherapy.

Design:

A multicentre phase II randomised study comparing two schedules of hypo-

fractionated radiotherapy: Dose escalated, 36 Gy in 6# over two weeks (treatment

Fo
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arm) and 20 Gy in 5# over one week (standard arm).

Objectives:

Primary:

•

Establish whether dose escalated, hypo-fractionated radiotherapy (36 Gy in

6#) increases the proportion of MPM patients experiencing a clinically significant
improvement in pain (at treatment site) at 5 weeks compared with standard

radiotherapy (20 Gy in 5#)
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Secondary:
•

Determine the relative effects of dose escalated and standard radiotherapy
on:
o

Acute toxicity at end of radiotherapy and weeks 5 and 9

o

Pain response at weeks 5 and 9 (BPI)

o

Radiological response at week 9, measured by CT scan
reported to modified RECIST
Overall survival

o

Quality of life at weeks 5 and 9 (EORTC QLQ-C30, LC13)

y

o
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Exploratory:

Change in strong opioid use between baseline and study endpoint

•

Health related quality of life (HRqol) at week 9, measured by EQ5D
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•

and ICECAP-SCM

•

Potential predictive biomarkers and response biomarkers including

plasma fibulin (optional)

•

Histopathological and immunohistochemical predictive biomarkers

(optional)

Population:

Patients who are due to receive radiotherapy for the treatment of pain due to
MPM will be eligible for the study.

Prior to entering the study; patients should have a worst pain score of ≥4/10

(0-10 Numerical Rating Scale) after optimisation of analgesics.

Inclusion Criteria

Fo

Eligibility:

The sample size for this study is 112 patients.

rI

Sample Size:

•

Histological and/or MDT diagnosis of MPM

•

Performance status 0-2 (ECOG)

•

Predicted life expectancy of >12 weeks

•

CT scan within 8 weeks of starting radiotherapy

•

Worst Pain ≥4/10 (0-10 Numerical Rating Scale)

•

Ability to provide written informed consent prior to participating in the
trial and prior to any trial related procedures being performed
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•

Willingness to comply with scheduled visits, treatment plans, laboratory
tests and other study procedures

•

Patients must have a radiotherapy plan compatible with the treatment
arm (30-36 Gy in 5-6 fractions).

Exclusion Criteria
•

Patients who have received anti-cancer therapy within the 4 weeks prior
to study entry that is likely to alter pain at the index site during the
Patients who are planned to have further anti-cancer therapy within 6
weeks post radiotherapy treatment

Patients who have previously received palliative radiotherapy and where
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•

nl

•

y

duration of the study.

there is concern that the proposed treatment volume would overlap with
a previously irradiated area. This does not include patients who have
received superficial photon or electron therapy to drain sites

•

Psychotic disorders or cognitive impairment.

•

Co-existing lung tumours at the time of study entry.

•

Pregnant or breastfeeding.

•

Patients of child-bearing potential, who are unwilling to use 2 effective
methods of contraception during radiotherapy treatment

Treatment:

The study will compare 36 Gy in 6 fractions (treatment arm) with 20 Gy in 5

26 weeks

Fo

Duration:

rI

fractions (standard arm).
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Abbreviations
The following abbreviations and special terms are used in this study protocol
AE(s)

Adverse Event(s)

APPA

Anterior Posterior Parallel Opposed Pair

BPI

Brief Pain Inventory

CI

Chief Investigator

CRF

Case Report Form

CTCAE

Common Terminology Criteria for Adverse Events

CTU

DVH

CRUK Clinical Trials Unit
Clinical Target Volume (the volume of tumour that is
causing symptoms)
Dose Volume Histogram

EORTC EQ5D

Quality of Life Questionnaire
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CTV

EORTC QLQ C-30 & LC13

Quality of Life Questionnaire

EPP

Extra-pleural Pneumonectomy

FSS

Fatigue Severity Scale

GCP

Good Clinical Practice

Gy

Gray

ICRU

International Commission on Radiation Units

ICECAP-SCM
IDMC

Medicines and Healthcare products Regulatory Agency

MPM

Malignant Pleural Mesothelioma

NRS Dyspnoea

PTV
RT
SSD
WOCBP

Organ At Risk

Position Emission Tomography – Computed Tomography
Principal Investigator

The CTV + 1-2 cm margin

rI

PI

Numerical Rating Scale for dyspnoea (average/worst)

Radiotherapy

Surface Skin Disease
Women of childbearing potential
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PET-CT

Quality of Life Questionnaire

Independent Data Monitoring Committee

MHRA

OAR

y

Term
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Acronyms/Abbreviations
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Study Flow Chart
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Schedule of Assessments

Informed consent
Registration
Inclusion/exclusion
Vital signs
Medical history
Medication history

X
X
X
X1
X
X

Mesothelioma treatment history
Physical examination

X

ECOG Performance status
CT SCAN chest & abdomen
Research blood tests (optional)
Routine blood tests
Pregnancy Test
Toxicity Assessment
Randomisation
STUDY QUESTIONNAIRES:
Brief Pain Inventory
EORTC QLQ C-30 & LC13
EQ5D
ICECAP-SCM

X2

X6

-7 to 1 days4
(Day 1 = RT Start)

Week 5
Visit 4

Standard Arm: 8 +/- 3 days
Treatment Arm: 15 +/- 3 days

35 +/- 5 days

Week 9
Visit 5

Week 26
Visit 6

Long Term
FU Visits

63 +/- 7
days

182 +/- 14
days

At interim
analysis and
study end

y

-28 to -3 days

Final Day of Radiotherapy
Visit 3
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Day

Baseline
Visit 2
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Screening
Visit 1

X

X

X
X

X

X
X3

X

X

X

X

X

X
X5

X
X
X
X

Further
follow up
forms will be
requested
from each
recruiting
centre to
collect
survival
status
No patient
attendance
will be
required.

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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1. Vital signs should be performed at screening, thereafter only required if clinically indicated
2. Screening CT scan (Contrast enhanced CT Scan) should be within 8 weeks prior to the first fraction of radiotherapy (ideally within 6 weeks but additional 2 weeks given for
any treatment delays and/or scheduling issues)
3. Routine blood tests should be within 14 days of the Baseline visit.
4. Radiotherapy should start within 7 days of the Baseline visit. If for clinical or radiotherapy-planning reasons radiotherapy begins more than 7 days after the Baseline visit
then the pain score and analgesia requirements should be reassessed prior to starting treatment. If more than 14 days elapse then all baseline assessments must be
repeated
5. If there are concerns about renal function at Week 5, this should be repeated prior to performing the CT scan with contrast at Week 9
6. Pregnancy test is required only for female patients of child-bearing potential
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INTRODUCTION

1.1

Background
Mesothelioma
Malignant pleural mesothelioma (MPM) is a cancer originating in mesothelial cells. It
is typically caused by exposure to asbestos and is traditionally associated with a long
latency period, often in the region of 30 to 40 years. The incidence of mesothelioma
is higher in the UK than anywhere in the world with approximately 2000 deaths per
year attributed to the disease[1]. It is predicted that the incidence of the disease will

y

increase and peak in the next 5 years[2].
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The diagnosis of mesothelioma can be difficult. Whilst radiological investigations may
be suggestive of MPM, a definitive diagnosis can only be made following pleural
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biopsy, often performed via thoracoscopy. The tumour generally spreads locally

along the pleura and this results in a variety of symptoms. The most common
symptom is pain occurring in 72% to 90% of patients[3, 4].Other common symptoms
are dyspnoea, cough, weight loss and fatigue.

The role of radiotherapy in mesothelioma

Mesothelioma is associated with a very poor prognosis with median survival of
approximately

9

months[5].

Although

some

treatments

are

available

for

mesothelioma, it is not generally considered to be a curable cancer so the main aim
of treatment is to improve symptoms. Palliative radiotherapy is recommended in the
British Thoracic Society (BTS) guidelines for MPM and is a recognised component of
standard treatment[6]. However, the published studies that have addressed the

rI

subject are generally of poor quality and the most recent guidelines from the BTS

Fo

offers no consensus on optimal radiotherapy dose, fractionation or technique.
A systematic review confirmed that there is only Level 3 evidence to support the use
of radiotherapy in MPM[7]. The studies identified in the review were primarily
retrospective, used a variety of radiotherapy regimens and lacked validated outcome
measures. In order to establish robust and accurate symptom response data for
radiotherapy in MPM and test the feasibility of using validated pain assessment tools
in this patient population we conducted a multicentre, single arm phase II
characterisation and feasibility study of conventional dose palliative radiotherapy
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(20Gy in 5#) in MPM: the SYSTEMS study. SYSTEMS was the first prospective study
of radiotherapy in MPM to use validated outcome measures for pain. The study
recruited 40 patients in three centres over 18 months and established that
approximately one third of patients experienced clinically meaningful improvements
in pain control with minimal toxicity[8].
Rationale

Having established that a clinically meaningful percentage of patients derived benefit
from radiotherapy, we hypothesised that an increase in radiation dose would

y

increase the proportion of patients experiencing a clinically significant improvement
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in pain, and might also increase the duration of pain control. The use of modern
radiotherapy techniques including intensity modulated radiotherapy (IMRT) makes
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delivery of higher doses much more achievable and reduces the risk of significant
acute toxicity. Previous studies have escalated radiotherapy dose by increasing the
number of 2 or 3 Gy fractions to give total doses of 60 or 36 Gy

[3,4].

While it is

difficult to evaluate the impact of these doses because of the lack of robust pain
assessment, there is no evidence that patient outcomes were significantly improved.
However there is increasing evidence that not all tumour types respond to multiple
small radiotherapy doses and growing support for the use of hypo-fractionated
regimes in the palliative and curative treatment of selected tumour types[5-7]. In
SYSTEMS-2 we will explore the potential benefit of a hypo-fractionated dose
escalation strategy in the palliative treatment of MPM.

The likelihood of improving response by increasing dose per fraction for a given
tumour type is determined by the α/β ratio of the tumour. While rapidly proliferating

rI

squamous cell carcinomas (e.g. head & neck, cervical cancer) have high α/β ratios
and benefit from treatment with small doses per fraction, many non-squamous

Fo

tumours with lower proliferation rates have low α/β ratios and hence benefit from
higher doses per fraction. For example, hypo-fractionated radiotherapy is effective in
the treatment of breast cancer (α/β = 3.5 - 5) and prostate cancer (α/β = 1 – 2).

While there are little data from which to estimate the α/β ratio for MPM, its nonsquamous histology, relatively low proliferation index, mesenchymal origin and
apparent radioresistance are all consistent with a low α/β value. Based on this
assumption and the importance of reducing hospital visits and delivering palliative
treatment in a timely fashion, we have chosen to escalate dose in a hypo-
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fractionated schedule of 36 Gy in 6 fractions over two weeks. This dose has been
widely used in the palliative treatment of locally advanced breast cancer. Initial
dosimetry results from the SYSTEMS study suggest that this regime will be feasible in
the majority of patients with MPM.
Clearly one concern is the potential toxicity of the 36 Gy in 6# regimen in MPM,
particularly the dose to organs at risk, e.g. spinal cord, liver. It is anticipated that in
patients where spinal cord is likely to receive significant dose, advanced radiotherapy
techniques such as IMRT are likely to produce significantly lower dose to spinal cord
than either a conventional or 3D conformal plan. For this reason, in these situations,

y

it will be recommended that IMRT be used; however availability of IMRT for MPM
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patients will not be an essential study requirement for participating centres. For

patients with large volume disease or where there is a risk of severe acute toxicity
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there will be the option of reducing dose to 30 Gy in 5 fractions. Radiotherapy

planning will take place prior to randomisation and patients for whom it is not
possible to obtain an acceptable plan if treating to 30 Gy in 5 fractions will not be
eligible for the study. For further information, please refer to the SYSTEMS-2
Radiotherapy Planning and Delivery Guidelines document.

1.2

Trial Hypothesis

Increasing total radiotherapy dose and dose per fraction will increase the proportion
of patients with MPM that experience a clinically significant improvement in pain 5
weeks after treatment. The proposed study will compare 36 Gy in 6 fractions

TRIAL OBJECTIVES

Fo

2

rI

(treatment arm) with 20 Gy in 5 fractions (standard arm).

2.1

Primary Objective

Establish whether dose escalated, hypo-fractionated radiotherapy (36 Gy in 6#)
increases the proportion of MPM patients experiencing a clinically significant
improvement in pain at treatment site compared with standard radiotherapy (20 Gy

in 5#) at 5 weeks.
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Secondary Objective(s)

Determine the relative effects of dose escalated and standard radiotherapy on acute
toxicity, pain and radiological responses, overall survival and quality of life after
radiotherapy.
Exploratory endpoints will include change in strong opioid use, health related quality
of life (HRqol) and potential predictive and response biomarkers (if patients consent
to this).

TRIAL DESIGN

y

3

nl

SYSTEMS-2 is a multicentre phase II randomised dose escalation study comparing

dose escalated, hypo-fractionated radiotherapy (36 Gy in 6# over two weeks -
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treatment arm) with 20 Gy in 5# over one week (standard arm).

This trial will be performed according to the Research Governance Framework for
Health and Community Care (second edition 2006). All investigators and key trial
personnel will be appropriately trained in GCP.
3.1

Trial Population

112 patients with a histological or multidisciplinary team (MDT) diagnosis of MPM for
whom radiotherapy is indicated for pain control will be recruited to the study.
Patients should have a worst pain score of ≥4/10 (0-10 Numerical Rating Scale) after
optimisation of analgesics. Patients will be recruited from 8 – 10 UK centres and will
be identified either at MDT meetings or by clinical oncologists to whom patients have

rI

been referred for radiotherapy.

Fo

3.2 Identification of participants and consent
Potential patients will be identified either at lung cancer or mesothelioma MDT
meetings or by clinical oncologists to whom patients have been referred for
consideration of radiotherapy for pain control. Patients will be screened for eligibility
by the clinician responsible for their care or by a research nurse. They will be
approached by the clinical oncologist responsible for their care and given a patient
information sheet (PIS). Patients will be given a minimum of 24 hours to consider
participation before informed consent is obtained by a clinical oncologist or research
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nurse. All efforts will be made to ensure that patients understand the commitment
required to fulfil the trial requirements. Patients will be made aware that participation
is voluntary and that they can leave the trial at any time without their standard care
being affected. No screening activities related to the trial will be undertaken until
consent has been obtained. The use of tissue and blood samples for research
purposes are optional parts of the trial and separate consent will be required.

3.3 Registration
Once consented to the study, patients will undergo a period of screening to ensure

nl

y

all eligibility criteria are met.
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3.3.1 Radiotherapy Planning before Randomisation
To avoid bias in radiotherapy treatment planning and target volume delineation,

patients will first be registered on to the study; then randomised AFTER completion
of radiotherapy planning but prior to receiving the first radiotherapy treatment.
Radiotherapy plans must be acceptable for the higher dose/fractionation regimen
and can be changed to the lower dose regimen if the patient is subsequently
randomised to this arm.

Patients meeting the radiotherapy planning requirements will be eligible to proceed
to Randomisation, providing all other inclusion/exclusion criteria have been met, and
all baseline assessments have been completed.

3.3.2 Stabilisation of Pain before Randomisation
To enable the effects of the radiotherapy to be determined, patients should have
their pain control optimised and their pain stabilised as much as possible before

rI

randomisation. Patients should be reviewed by the local palliative care team if
necessary. As it is not possible to standardise analgesics for individual patients,

Fo

stable pain will be defined as an average pain score at the index site (the planned
site of radiotherapy) of between 4 and 8 (inclusive, 0-10 Numerical Rating Score) for

a minimum of 72 hours prior to randomisation. While stable pain is recommended, it
is not an absolute inclusion criterion. However, patients whose worst pain score is
lower than 4 at Baseline Visit 2 will no longer be eligible for the study.
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Inclusion Criteria
• Histological and/or MDT diagnosis of MPM
•

Performance status 0-2 (ECOG)

•

Predicted life expectancy of >12 weeks

•

Contrast enhanced CT scan of chest and abdomen performed within 8 weeks
prior to starting radiotherapy. If radiotherapy planning CT scan is performed
with contrast, this can be used as baseline imaging

•

Worst Pain ≥4/10 (0-10 Numerical Rating Scale)

•

Ability to provide written informed consent prior to participating in the trial and
any trial related procedures being performed
Willingness to comply with scheduled visits, treatment plans and laboratory

y

•

Patients must have a radiotherapy plan compatible with the treatment arm
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•

nl

tests and other study procedures
(30-36 Gy in 5-6 fractions)

3.5
•

Exclusion Criteria

Patients who have received anti-cancer therapy within the 4 weeks prior to
study entry that is likely to alter pain at the index site during the duration of
the study

•

Patients who are planned to have further anti-cancer therapy within 6 weeks
post radiotherapy treatment

•

Patients who have previously received palliative radiotherapy and where there
is concern that the proposed treatment volume would overlap with a
previously irradiated area. This does not include patients who have received

rI

superficial photon or electron therapy to drain sites
Psychotic disorders or cognitive impairment

•

Co-existing lung tumours at the time of study entry

Fo

•

•

Pregnant or breastfeeding

•

Patients of child-bearing potential, who are unwilling to use 2 effective
methods of contraception

There will be no exception to the eligibility requirements at the time of
registration/randomisation. Queries in relation to the eligibility criteria
should

be

addressed
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registration/randomisation. Patients are eligible for the trial if all the
inclusion criteria are met and none of the exclusion criteria apply.
3.6

Registration/Randomisation

Patients will not be able to be registered to the study until the site has been
activated to begin recruitment to the trial. Patients will be registered to the study
once they have provided informed consent. All patients must be registered using the
Registration form provided. A 3 digit sequential patient ID number will be allocated
at this point.

y

Patients meeting all of the inclusion/exclusion criteria and pain stabilisation

nl

requirements will be eligible to proceed to randomisation. The CRUK CTU should be

contacted to randomise the patient prior to the start of radiotherapy, using the
At this time point randomised patients will be
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Randomisation form provided.

allocated a 4-digit Trial Number.

For registered patients who are not proceeding to randomisation, the reason for this
will be recorded at this stage and no further data collected.

Registration and Randomisation to the study can be done via the CRUK CTU by
either telephone or fax on the following numbers:

Registration Telephone Number: 0141 301 7952
Registration Fax Number 0141 301 7946
Registration Service:

rI

Monday- Thursday 08.30-17.00
Friday 08.30-16.00

Fo

Fax 24 hours*

* Faxes received outside office hours will be dealt with the next working day

With the patient’s consent the participant’s GP will be informed of involvement in the
trial.
A minimisation algorithm incorporating a random component will be used to allocate
patients (1:1) to either dose escalated radiotherapy (36 Gy in 6# over two weeks) or
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standard radiotherapy (20 Gy in 5# over one week). Stratification will be by the
following factors:
1. Centre
2. Gender (male/ female)
3. Patient ECOG performance status (0, 1, 2)
4. White cell count (≥8.3, <8.3)
5. Histological subtype (epithelioid, sarcomatoid, biphasic, histology unavailable)
6. Planned dose escalated treatment (30 Gy or 36Gy)

y

7. Numerical rating pain score

nl

Each patient randomised will be allocated a unique sequential patient ID number for

3.7
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the study.

Withdrawal

The patient can decide to withdraw from the study at any time. The Principal
Investigator (PI) also has the right to withdraw patients from the study if he/she
feels that it is in the best interests of the patient. Full details of the reasons for
withdrawal should be recorded on the relevant Case Report Form (CRF). Withdrawn
patients should be followed-up in accordance with the protocol. If a patient
withdraws their consent for follow-up a Consent Withdrawal Form must be
completed and retained at the study site. A Consent Withdrawal Notification Form
must also be completed and submitted to the CRUK Clinical Trials Unit, Glasgow.

Withdrawal of Patients from Study Treatment

rI

3.7.1

Patients have the right to withdraw from trial treatment at any point for any reason.

Fo

Similarly the investigator may withdraw patients from the trial treatment in the event
of intra-current illness, AEs, SAEs, SUSARs, protocol violations or any other relevant
reasons. If a patient withdraws from treatment early they should be followed up as
per study schedule. In the unlikely event that a patient withdraws from the study
due to acute toxicity, no further radiotherapy will be given, in line with current
practice and standard of care.
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Withdrawal from Study

If the patient withdraws from the study, it should be clearly documented in notes
what they are withdrawing from (consent to use any past data, consent to use any
samples collected).

3.8

Central Radiology Review

For all patients, central radiology review of CT imaging in conjunction with
radiotherapy plans will be performed to determine response according to Modified
RECIST criteria. Appropriate target lesions will be selected on the basis of the

y

baseline CT and the radiotherapy plan. Interpretation of response will be blinded to

nl

the dose of radiotherapy which the patient received. The review will be performed by
Dr Simon Sheridan, Consultant Radiologist, Gartnavel General Hospital, Glasgow.
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Sites will be contacted with instructions on the process for submitting the CT images
for review.

4

TRIAL PROCEDURES

4.1

Trial Schedule (both treatment arms)

Visit 1 (Screening) day -28 to day -3 (+/- 3 days):
• Informed consent

• Eligibility criteria met
• Vital signs

• Medical History

• Medication History

rI

• Mesothelioma treatment History
• Pregnancy test (if required)

Fo

• Contrast enhanced CT scan of chest and abdomen (within 8 weeks of starting
radiotherapy). If performed with contrast, radiotherapy planning scan may
be used as baseline imaging if diagnostic contrast enhanced CT scan is >8
weeks old

• Registration
• Radiotherapy plan compatible with treatment dose arm*
*Radiotherapy plan must be completed prior to randomising the patient at baseline visit
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Visit 2 (Baseline) day -7 to day 1†:
• Confirm eligibility criteria still met
• Routine blood tests (haematology and biochemistry) *
• Research blood tests (optional)
• Toxicity Assessment (existing symptoms and signs)
• Complete study specific questionnaires (BPI, EORTC QLQ C-30 & LC13, EQ5D
and ICECAP-SCM)**
• Physical Examination
• ECOG performance status

y

• Medication History

nl

• Randomisation

† Radiotherapy should start within 7 days of the Baseline visit. If for clinical or
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radiotherapy-planning reasons radiotherapy begins more than 7 days after the
Baseline visit then the pain score and analgesia requirements should be reassessed

prior to starting treatment. If more than 14 days elapse then all baseline assessments
should be repeated

*Routine blood tests should be performed within 14 days of the Baseline visit
**study questionnaires must be completed prior to randomisation

Visit 3 Final Day of Radiotherapy
•

Medication History

•

ECOG Performance Status

•

Toxicity Assessment

•

BPI questionnaire

rI

Visit 4 – Week 5 (35+/- 5 days)
Medication History

•

Physical Exam

Fo

•
•

ECOG performance status

•

Routine blood tests (haematology and biochemistry)*

•

Research blood tests (optional)

•

Toxicity Assessment

•

Complete study specific questionnaires (BPI, EORTC QLQ C-30 & LC13, EQD5
and ICECAP-SCM)
* If there are concerns about renal function at week 5, this should be repeated prior
to performing the CT scan with contrast at week 9
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Visit 5 – Week 9 (63+/- 7 days)
Medication History

•

CT Scan (Contrast enhanced volume CT Scan) of chest and abdomen

•

Physical Exam

•

ECOG performance status

•

Routine blood tests (haematology and biochemistry)

•

Research blood tests (optional)

•

Toxicity Assessment

•

Complete study specific questionnaires (BPI, EORTC QLQ C-30 & LC13, EQD5

Visit 6 – Week 26 (182+/- 14 days)
BPI questionnaire

•

EQD5 questionnaire

•

ICECAP-SCM questionnaire
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•

nl

and ICECAP-SCM)

y

•

Long Term Follow Up – at interim analysis and study end*
Current survival status

•

*The CRUK CTU will notify participating sites when this follow up data is required. No
patient attendance is required for these visits
4.2

Trial Endpoints

4.2.1

The difference in the proportion of patients on dose escalated radiotherapy

rI

•

Primary Endpoints

(36 Gy in 6#) compared to standard radiotherapy (20 Gy in 5#) experiencing

Fo

a clinically significant reduction in pain (at treatment site) at 5 weeks, defined
as a drop of ≥ 2 points in the ‘worst pain’ component of the Brief Pain
Inventory (BPI).

4.2.2
•

Secondary Endpoints
Acute toxicity at the end of radiotherapy and at weeks 5 and 9: any CTCAE
v4 adverse event of grade 3 or greater, except where the symptom was
present at grade 3 or greater at baseline. Cough, dyspnoea, nausea, vomiting
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and fatigue will be specifically recorded as the most likely symptoms of acute
radiation toxicity.
•

Overall BPI score and the following BPI components: average pain, intensity
subscale, functional interference subscale, at weeks 5 and 9.

•

Radiological response at week 9, measured by CT scan reported to modified
RECIST criteria

•

Overall survival

•

Quality of Life at weeks 5 and 9 as assessed by EORTC QLQ-C30 and LC13.

y

Exploratory Endpoints

nl

4.2.3

Change in strong opioid use between baseline and study endpoint

•

Health related quality of life (HRqol) at week 9, measured by EQ5D and
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•

ICECAP-SCM questionnaires
•

Optional if consent obtained:
o

Potential predictive biomarkers and response biomarkers including plasma
fibulin (TBC)

o

Histopathological and immunohistochemical predictive biomarkers (TBC)

4.3 Laboratory Tests

Routine blood samples for haematology and biochemistry will be taken at the
Baseline visit and at weeks 5* and 9. Blood samples used at Baseline can be
collected up to 14 days prior to the Baseline visit. There are additional laboratory
tests which constitute an optional component of the trial and for which specific
•

rI

consent will be obtained. These include:

Blood samples for research purposes at the Baseline visit and at weeks 5 and

Fo

9.

•

Use of surplus diagnostic tissue from the patients original biopsy (if available)
for research purposes. Additional biopsies or tissue samples will not be
required.

If patients do not consent to this aspect of the trial, it will not affect their care and
they will still be eligible to participate in SYSTEMS-2.
* I f blood results at W eek 5 cause concerns about renal function, they should be
repeated prior to perform ing the CT scan w ith contrast scan at W eek 9.

Version 5.2, 6th Feb 2019

Page 27 of 64

SYSTEMS-2

5

RADIOTHERAPY

5.1

Treatment Arms

ISRCTN12698107

Radiotherapy must have been deemed to be indicated as part of standard treatment
by the patient’s treating oncologist. The decision to treat with radiotherapy should
not be influenced by participation in SYSTEMS-2.
Control Arm: Radiotherapy, 20 Gy in 5 fractions over 1 week

y

Experimental Arm: Radiotherapy, 36 Gy in 6 fractions over 2 weeks
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The clinical target volume will be determined by the treating clinician based on the
anatomical distribution of pain and imaging information. Information on patient
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position, set-up, immobilisation, data acquisition, treatment planning, definition of

organs at risk (OAR), dose constraints, treatment planning and delivery are provided
in the SYSTEMS-2 Radiotherapy Planning and Delivery Guidelines document. The use
of intensity modulated radiotherapy (IMRT) is encouraged but not mandated. If
IMRT is not used, 3-dimensional conformal radiotherapy (3DCRT) must be delivered.
Target volume delineation and radiotherapy planning must be performed PRIOR to
randomisation and radiotherapy plans must be deliverable and OAR dose constraints
achievable for either radiotherapy dose regime. It is assumed that if a plan is
acceptable for a 36 Gy in 6 fraction regimen then the same target volumes could be
re-planned and safely treated at the lower dose of 20 Gy in 5 fractions. Only one
completed plan is therefore required prior to randomisation.

rI

If the anatomical location of the tumour precludes delivery of 36 Gy in 6 fractions
(e.g. adjacent to spinal cord or requiring a large volume of liver to be irradiated),

Fo

prescription of 30 Gy in 5 fractions is acceptable.

5.2

Supportive Medications

Analgesics and anti-emetics should be used to treat or prevent symptoms and acute
side-effects of radiotherapy according to local protocols. There are no restrictions on
analgesic use but timings and dosages of all medications should be recorded.
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To minimise the potential confounding effects of analgesia, it is recommended that
patients are seen by a palliative care clinician for optimisation of analgesia prior to
commencement of radiotherapy treatment. This approach was successfully adopted
in the SYSTEMS study.
In the event of a pleuritic pain flare in response to radiotherapy, a short course of
high dose steroids is advised (e.g. Dexamethasone 8mg od for 5 days), with
adequate gastric protection. All steroid use throughout the trial must be documented

Trial Treatment Recording

nl

5.3

y

in the specific CRFs provided.

5.4
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Compliance with radiotherapy must be recorded at the first follow-up visit (week 5).

Concomitant Therapy

Patients should not have received systemic or local anti-cancer therapy within 4
weeks prior to entering the study, or be planned to receive systemic anti-cancer
therapy during or within 6 weeks of completing radiotherapy, that is likely to affect
pain.
All

concomitant

therapy

taken

at

any

point

from

4

weeks

before

registration/randomisation up to and including the end of treatment visit will be
documented in the appropriate section of the study CRFs and in the patient’s medical

Prohibited Therapy

Fo

5.5

rI

records along with dose, frequency and therapeutic indication.

None
5.6

Dose Modifications for Toxicity

Delays in radiotherapy of up to 1 week are permitted. If patients experience acute
toxicity attributable to radiotherapy during the period of radiotherapy, treatment
should be discontinued. If toxicity resolves completely within one week, patients can
continue radiotherapy at the same dose, provided that steps have been taken to
prevent further severe acute toxicity (e.g. anti-emetics). If the treating clinician
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perceives that restarting radiotherapy would be associated with a risk of severe acute
or late toxicity, no further radiotherapy should be administered at either dose, in line
with current standard of care. If patients withdraw from the study early due to acute
toxicity from radiotherapy, they would not routinely be offered additional
radiotherapy treatments. However if the patient wished to receive additional
radiotherapy compatible with standard dosing schedules, this could be offered at the
discretion of the treating clinician.
5.7 Participation in concurrent clinical trials
In general patients should not participate simultaneously in more than one trial, with
Patients will be permitted to take part in observational research at
any time whilst participating in this trial

Patients who have attained the primary study end-point and are
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-

nl

-

y

the following exceptions:-

no longer receiving the study intervention.

-

Patients who have progressed can enter a trial of second-line
treatment

If an exception is added to the above general criteria the Principal Investigator
seeking the exception should seek approval from the Chief Investigator and Trial
Management Group prior to enrolling the patient in the other trial. It is imperative
that the Sponsor(s) of the both studies also approve co-enrolment within their trial.

5.8

Duration of Trial Participation

Duration of Trial Treatment

rI

5.8.1

Radiotherapy treatment will be delivered over 1 week (control arm) or 2 weeks

Fo

(experimental arm). Delays of up to one week are allowed as described in section
5.6.

5.8.2

Duration of Trial Follow-up

The maximum duration of trial follow up is 26 weeks. Thereafter only long term
survival data will be collected by the CRUK CTU, which does not require patient
attendance. The CRUK CTU will notify participating sites when this follow up data is
required.
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ASSESSMENT OF SAFETY

Patient safety will be protected and monitored by standard and trial-specific
radiotherapy quality assurance processes outlined in the SYSTEMS-2 Radiotherapy
Planning and Delivery Guidelines document. Patient safety during radiotherapy will
be monitored at each fraction by therapy radiographers who will inform the treating
clinician of any toxicity or new symptoms.

7

y

SAFETY REPORTING
The proposed safety reporting, notification and expedited reporting procedures will

nl

adhere to the National Research Ethics Service (NRES) guidance set out for safety
reporting in any research other than CTIMPs (Safety Reports for all Other Research)

7.1
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and will be reviewed by the REC during the Clinical Trial approval process.

Definitions

These definitions apply to all study participants from the start of radiotherapy
treatment up to and including 30 days after the last fraction of radiotherapy

7.1.1
Adverse Event
An Adverse Event (AE) is any untoward medical occurrence that a patient
experiences whilst participating in the trial. This includes occurrences which are not
necessarily caused by or related to the trial intervention.

7.1.2
Serious Adverse Event
A Serious Adverse Event (SAE) is defined as an untoward occurrence that:

rI

(a) results in death

(b) is life-threatening

Fo

(c) requires hospitalisation or prolongation of existing hospitalisation
(d) results in persistent or significant disability or incapacity
(e) consists of a congenital anomaly or birth defect or
(f) is otherwise considered medically significant by the investigator.
7.2 Serious Adverse Events Related to Radiotherapy
Related SAEs will be any SAE that is reported as possibly, probably or definitely
related to the trial radiotherapy treatment– See table below for all definitions of the

relationship to protocol treatment.
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Relationship

Description

Unrelated

There is no evidence of any causal relationship

Possible

There is some evidence to suggest a causal
relationship (e.g. the event occurs within a
reasonable time after administration of the trial
treatment) However the influence of other factors
may have been contributed to the event (e.g. the
patient’s clinical condition, other concomitant
treatments)

Probable

There is evidence to suggest a causal relationship
There is clear evidence to suggest a causal

nl

Definitely

y

and the influence of other factors in unlikely.
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relationship and other possible contributing factors
can be ruled out.

7.3 Adverse Event Reporting
All AEs must be recorded in the patient’s medical records whether they are required
to be recorded in the CRF or not. AEs must be recorded as they are reported,
whether spontaneously volunteered or in response to questioning about well-being at
trial visits. The questioning about AEs will cover the current visit as well as the
period of time between the previous and the current visit.

The recording and

assessment of AEs is the responsibility of the PI (or designee doctor). All AEs must
be recorded in full in the patient’s medical records and include the nature of the
event, start and stop dates, severity (CTCAE grade), seriousness and causality (the

rI

relationship to radiotherapy).

AEs must be followed until resolution, or for at least 30 days after the last fraction of

Fo

radiotherapy, whichever comes first or until toxicity has resolved to baseline or <
Grade 1, or until the toxicity is considered to be irreversible. Perceived lack of
efficacy is not an AE.

An exacerbation of a pre-existing condition is an AE. All AEs and toxicities must be
coded and graded according to the NCI Common Terminology Criteria for adverse
events (NCI-CTCAE) Version v4.03: June 14, 2010. These criteria can be accessed
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via the CRUK CTU website:
http://www.crukctuglasgow.org/media/CTCAE/CTCAE_4.03_2010-Jun-14.pdf .

7.4

Serious Adverse Event Reporting

The trial objective is to assess if radiotherapy is effective in treating pain in MPM.
The safety profile for radiotherapy is well known therefore, only events that directly
relate to the administration of radiotherapy and are unexpected; require to be

y

reported as SAEs.
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Please note, death as a result of disease progression does not require to be

reported as a SAE. Only events that meet the criteria of a SAE, are directly
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related to the administration of radiotherapy and are not on the list of
expected events below require to be reported as SAEs.
Expected Events related to Radiotherapy
Expected Events

Pulmonary haemorrhage
Oesophageal candidiasis
Anaemia

White blood cell decreased

Neutrophil count decreased
Nausea

rI

Vomiting

Constipation

Fo

Fatigue

Febrile neutropenia
Neutropenic sepsis
Lung infection
Oesophagitis
Pneumonitis
Dermatitis radiation
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Pulmonary fistula
Carbon monoxide diffusing capacity decreased
Forced expiratory volume decreased
Vital capacity abnormal
Cardiac toxicity (pericardial disease or myocardial
infarction)
Spinal cord toxicity
Late oesophageal stricture
Late radiation fibrosis
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Pleuritic pain flare
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Late malignancy within the radiation field

y

RT induced rib fracture

SAEs must be reported to the Pharmacovigilance Office of the CRUK CTU
immediately and under no circumstances should this exceed 24 hours following
awareness of the event by the Investigator or the Investigator’s research team for
the trial.

For guidance on submitting and completing the initial and follow up SAE report forms
please refer to the SAE Form Completion Guidelines, which will be provided by the
Pharmacovigilance Office, CRUK CTU.

If a SAE occurs, that requires reporting, a SAE reporting form must be completed

rI

and faxed to:

Pharmacovigilance Office, CRUK CTU, Glasgow

Fo

Fax no: +44 (0) 141 232 2157

Tel no: +44 (0) 141 232 2068
+44 (0) 141 211 3567/3968/0203/0352

Email: mvls-ctu-pv@glasgow.ac.uk
The CI will receive notification of all SAEs shortly after they are received by the
Pharmacovigilance office, and will confirm agreement with the causality assessment
made by the reporting Investigator.
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SAEs must be reported locally by the PI at each site in accordance with the local
practice at their site (i.e. Ethics Committee, R&D Office).
A follow-up report must be completed when a SAE resolves, is unlikely to change, or
as soon as additional information becomes available. If a SAE meets the criteria for
expedited reporting to the REC, (the event is unexpected and related to the
administration of radiotherapy), then follow up information must be provided as
quickly as possible and in the time frame requested by the CRUK Clinical Trials Unit

nl

y

and CI.

Events that meet the criteria for being reported as SAEs, require to be reported from
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the administration of the first fraction of radiotherapy until 30 days after the last

fraction of radiotherapy was administered. Any SAE that occurs after the 30 days
also requires to be reported if the Investigator thinks that the SAE is related to the
trial intervention, is not listed as expected and is medically important. Any such post
treatment events must be reported by contacting the CRUK Clinical Trials Unit,
Glasgow:

Email:

mvls-ctu-pv@glasgow.ac.uk

Tel:

+44(0) 141 232 2068

+44 (0) 141 211 3567/3968/0203/0352

Fax:

+44(0) 141 232 2157

rI

7.4.1
Expedited Reporting
Expedited reports will be submitted to the REC where in the opinion of the CI the

Fo

event was:
•

Related – that is, it resulted from the administration of radiotherapy
and is

•

Unexpected– that is, the type of event is not listed as an expected event

Reports of related and unexpected SAEs will be signed by the CI and submitted
within 15 days of the CRUK Clinical Trials Unit becoming aware of the event, using
the ‘report of serious adverse event form’ for non-CTIMPs published by the National
Research Ethics Service (NRES).
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7.4.2
Pregnancy
Pregnancy occurring in a clinical trial participant, while not considered an AE or a
SAE may require monitoring and follow-up.
The Investigator must collect pregnancy information for female trial subjects and the
partners of male subjects.

This includes subjects or their partners who become

pregnant while participating in the clinical trial or during a stage where the foetus
could have been affected by the administration of the intervention radiotherapy.
Any pregnancy occurring in a female subject or partner of a male subject whilst

y

participating in the trial will be reported by the PI (or designee) to the Clinical Trial
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Coordinator using the Pregnancy Notification Form (PNF). This notification must be

made within 24 hours of the PI first becoming aware of the pregnancy. The PI will
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update the PNF with the outcome of the delivery or if there is a change in the

subject’s condition such as miscarriage. The updated PNF must be submitted to the
Pharmacovigilance team as soon as the information becomes available:
Email:

mvls-ctu-pv@glasgow.ac.uk

Tel:

+44(0) 141 232 2068

+44 (0) 141 211 3567/3968/0203/0352

Fax:

7.4.3

+44(0) 141 232 2157

Annual progress report

An annual progress report including information on the safety of trial participants will

STATISTICS AND DATA ANALYSIS

Fo

8

rI

be submitted to the REC by the trial Project Manager.

8.1

Study Design and Sample Size

The study is designed to detect an absolute increase of 20% in the proportion of
responders at week 5 on dose escalated radiotherapy (36 Gy in 6 fractions)
compared to standard radiotherapy (20 Gy in 5 fractions) from 40% (response rate

observed in SYSTEMS study[8] to 60%). A responder will be any patient who has a
clinically significant improvement in pain (at the radiotherapy treatment site), defined
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as at least a 2 point drop from baseline to week 5 in the worst pain score component
of the BPI[16] .
This requires 112 patients (56 per arm). The sample size is based on a comparison of
proportions (chi-squared test) with 90% power, 20% 1-sided level of statistical
significance (or equivalently with 80% power at the 10% level of statistical
significance).
The study design is based around a phase II screening design(17) with the 3-outcome
design

(18)

forming the basis of the decision making process. At the end of the study

if the observed difference in the proportion of responders in favour of dose escalated

y

radiotherapy is statistically significant at 10% this will be a clear signal that a
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subsequent phase III study is warranted. A result in favour of dose escalated
radiotherapy that is statistically significant at the 1-sided 20% level, but not at the 1-
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sided 10% level, will require other supportive data in terms of a statistically

significant improvement in worst pain score at week 9, at the 10% level, to indicate
a phase III study is warranted.
8.2

Analysis Plan

All analyses will be conducted on an intention-to-treat (ITT) basis.

The SYSTEMS-2 Statistical Analysis Plan document contains a full specification of all
the analyses, tables and listings that will be produced in the Statistical Study Reports.
8.2.1

Primary Efficacy Analysis

The benefit of radiotherapy will be assessed by comparing the proportion of
responders at 5 weeks between the treatment arms in the context of a logistic
regression model incorporating study arm and the factors used in the minimisation

rI

algorithm as covariates. The difference in the proportion of responders will be
estimated and presented together with an associated 80% confidence interval.

Fo

For patients who start radiotherapy, the anticipated proportion of patients reaching
the 5 week assessment point is approximately 90%

. The primary analysis will treat

[8]

any patient who does not reach the 5 week assessment as a non-responder. A
secondary sensitivity analysis will be performed on the complete cases, i.e. including
only patients who completed a baseline assessment and reached the 5 week
assessment period.
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8.2.2 Secondary Efficacy Analysis
The analysis of pain response scores and subscales at weeks 5 and 9, and
radiological response at week 9 will use the same approach as for the primary
efficacy analysis.
Overall survival will be compared between the study arms in the context of a Cox
model incorporating study arm and the factors used in the minimisation algorithm. A
Kaplan-Meier curve will be used to illustrate the relative overall survival experience
on the two treatment arms.
The analysis of quality of life data assessed by EORTC QLQ-C30 and LC13 will use

Safety Analysis

nl

8.2.3

.

[15]

y

AUC techniques

The worst recorded toxicity grade for each patient on the NCI-CTCAE toxicity scale
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(version 4.0) will be summarised by study arm and compared using the MannWhitney U-test.
8.2.4

Exploratory Analyses

The proportion of patients with a significant change (>30% increase in terms of the
morphine equivalent daily dose (MEDD)) in strong opioid use between baseline and
study endpoint will be compared between the treatment arms in the context of a
logistic regression model.

Health related quality of life (HRqol) at week 9 will be compared between the study
arms using AUC techniques.

8.3

rI

Exploratory analyses will be carried on the biomarker data.

Interim Analysis

Fo

The study data will be reviewed annually by an IDMC, primarily from a safety

standpoint.

There will be a formal assessment of early stopping for futility; based on an O’Brien-

Fleming boundary and a Lan-DeMets spending function for beta, halfway through the
study (56 patients). If, at that time, assuming that the overall response rate is 50%,
there are 2 more responders in the standard radiotherapy arm than in the dose
escalated radiotherapy arm, i.e. the difference in the proportion of responders is in
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favour of the control arm by 7%, the Data Monitoring Committee will consider
recommending closing the study for futility.

9

TRIAL CLOSURE/DEFINITION OF END OF TRIAL

The end of trial will be the date of the last data capture or when the last patient
attends their last follow-up visit for the trial.

y

9.1
End of Trial Notification
End of trial notification will be submitted to the ethics committee within 90 days

nl

using the ‘Declaration of the end of a clinical trial’ form that can be found on the

EudraCT website. However, if the trial is terminated either (1) before the date for
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the conclusion of the trial specified in the protocol for that trial or (2) before the
number of events required by the trial has occurred, the ethics committee will be
notified in writing of the termination of the trial within 15 days of the date of
termination with a clear explanation of reasons and details of follow-up measures, if
any, taken for safety reasons.

10

DATA HANDLING

10.1 CRFs

Case Report Forms (CRFs) will be supplied electronically to sites by the coordinating
study office. These forms must be completed in accordance to the CRF completion
guidelines issued with the CRFs.
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Entries to the CRFs will be made in black ballpoint pen and must be legible. Any
errors must be crossed out with a single stroke, the correction inserted and the

Fo

change initialled and dated by the Investigator or the appropriate site personnel with
this delegated responsibility as noted on the Staff Contact and Responsibilities Sheet.
Correction fluid must not be used.
Please ensure that all data submitted on CRFs are verifiable in the source
documentation or that any discrepancies are recorded and explained.
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If a patient withdraws from the study during the treatment phase, the reason must
be noted on the Treatment Completion/Withdrawal Form and the patient must be
followed-up as per protocol. If the patient withdraws their consent to any further
participation in the study (treatment and follow-up) a Consent Withdrawal Form must
be completed and no follow-up is required.

nl

SYSTEMS-2 Clinical Study Co-ordinator
Cancer Research UK Clinical Trials Unit
Level 0, Beatson West of Scotland Cancer Centre
1053 Great Western Road
GLASGOW, G12 0YN

y

Completed CRF pages should be posted to:
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Study sites should keep a copy of all completed CRFs and return the signed originals

to the CTU in Glasgow. All the CRFs must be returned for data entry and ultimately,
statistical analysis.

CRFs from the study will be stored in line with current regulatory requirements.
Other essential documents, including source data, consent forms, and regulatory
documentation, will be archived by, or for the Investigator, in an appropriate archive
facility in line with current regulatory requirements and made available for
monitoring, audit and regulatory inspection as required.

10.2

Data Return and Escalation Processes

CRUK CTU will regularly chase outstanding data from participating sites. Routine

rI

requests for outstanding data and outstanding data queries will be performed

Fo

quarterly or more regularly if required for a specific study.
Sites will be routinely requested to return outstanding data and data queries within 6
weeks of receiving the queries or the CRF being due for completion.

Trigger reports will be run quarterly at the same point as the routine requests for
data. If any site has 20% of forms overdue for more than 3 months (at least 10
forms meeting this criteria) or any forms greater than 6 months overdue the site will
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A log will be kept of any sites meeting a trigger point.

If a site

consistently meets a trigger point an escalation process will be begin.

10.3 Data Escalation Process
Where issues with data return/quality/response to requests are identified at sites, the
following process will be followed:

Step 1: E-mail letter to site main contact and copy in site PI

y

Step 2: E-mail letter direct to site PI and copy in site main contact
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Step 3 E-mail letter to Network Coordinator and copy in site PI and main contact
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Step 4: Discuss suspension of recruitment at site until data issues resolved

10.4 Record Retention and archiving

Archiving of the trial essential documents should be performed by both the
participating trial site and Sponsor/CRUK CTU.

Participating sites are responsible for archiving their trial related documentation and
should follow the requirements of their R&D Office in conjunction with advice from
the CRUK CTU and Sponsor regarding the duration of document retention.

Sites

should not archive their trial documentation until they have been instructed by the
CRUK CTU or Sponsor that they are able to do so. Where possible, at the time of
archiving, sites will be notified of the archiving retention period.

If this is not

confirmed at the time of archiving, sites should not destroy archived documentation

rI

until authorisation is given from the Sponsor.
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The Sponsor and CRUK CTU will be responsible for archiving the Trial Master File
(TMF) and all other essential trial documentation that is not held at participating trial
sites as per their applicable SOPs.
In the event that a patient’s care is transferred to another hospital a Patient Transfer
Form must be completed and returned to CRUK CTU. The original recruiting site will
be recognised with the recruitment of the patient. The recruiting site will continue to
be responsible for returning all outstanding trial documents that are due until the
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date of transfer and any documents required after the date of transfer will be the
responsibility of the site the patient was transferred to.

11

TRIAL MANAGEMENT

11.1 Trial Start Up
Sites wishing to participate in the trial should contact CRUK CTU. A PI must lead the
trial at each site and they will be responsible for providing CRUK CTU with all core
documentation. Protocol training will be given to sites via initiation slides that will be

y

provided to sites prior to the trial opening at that site. Once all the documentation is
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received at CRUK CTU Glasgow an initiation call will be performed and after this the
site will be contacted by email or fax when they are activated and are able to recruit
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patients to the trial.

11.2 Core Documents

The core documents may include and are not limited to:
Local R&D approval

Signed Clinical Trial Agreement
Delegation Logs
CVs and GCPs

Lab accreditation certificates (if applicable)
PIS and GP letter on local headed paper
Initiation acknowledgements

rI

11.3 Management of protocol deviations and violations
Incident Reporting

Fo

Organisations must notify the (Co-)Sponsor (via CRUK CTU) of all deviations from the

protocol or GCP immediately. The (Co-)Sponsor require a report on the incident(s)

and a form will be provided during site initiation. If site staff are unsure whether a

certain occurrence constitutes a deviation from the protocol or GCP, the CRUK CTU
trial team and (Co-)Sponsor can be contacted immediately to discuss. The (Co-)
Sponsor will assess all incidents against the definition of a serious breach.
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Serious Breach
Events that match the criteria of a “serious breach” will be reported to the REC
within 7 days of the matter coming to the attention of the (Co-)Sponsor.
National Research Ethics Service SOP for Research Ethics Committees (version 6.1,
January 2015) defines a “serious breach” as “a breach of the protocol or of the
conditions or principles of Good Clinical Practice (or equivalent standards of conduct
of non-CTIMPs) which is likely to affect to a significant degree the safety or physical
or mental integrity of trial subjects or the scientific value of the research”.
The report should include details of when the breach occurred, the location, who was

y

involved, the outcome and any information given to the participants. The REC should
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also be informed of any further corrective or preventative action the (Co-)Sponsor
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plans to take.

11.4 Trial Management Group (TMG)

The trial will be coordinated from CRUK CTU by the TMG.

The TMG normally

includes those individuals responsible for the day-to-day management of the trial.
Members of the TMG include the Chief Investigator, Co Investigators, Project
Manager, Trial Statistician, Clinical Trial Monitor, Pharmacovigilance Monitor and
Patient Representative. The role of the group is to monitor all aspects of the conduct
and progress of the trial, ensure that the protocol is adhered to and take appropriate
action to safeguard participants and the quality of the study itself.

11.5 Trial Steering Committee (TSC)

rI

The role of the TSC is to provide overall supervision of the trial and ensure that it is
being conducted in accordance with the principles of GCP and the relevant
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regulations. The TSC should:

Agree any protocol amendments, provide advice to the investigators on all aspects of

the trial and have members who are independent of the investigators, in particular
an independent chairperson. Decisions about continuation or termination of the trial
or substantial amendments to the protocol are usually the responsibility of the TSC.

11.6 Independent Data Monitoring Committee (IDMC)
The role of the IDMC is to review the accruing trial data and to assess whether they
are any safety or efficacy issues that should be brought to participants’ attention or
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any reasons for the trial not to continue. The IDMC will be independent of both the
investigators and will be the only body that may have access to unblinded data
during the course of the study. It will make recommendations to the TSC

12

REGULATORY ISSUES

12.1 Ethics Favourable Opinion
A favourable opinion will be sought for the study from a Main REC prior to
commencement of this trial.

Further to that approval each participating site will be

nl
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appropriate R&D department for management approval.

y

responsible for obtaining their own local approval by submitting an SSI to their

Participating sites will not be activated to recruitment until both management
approval has been obtained, and a signed clinical study agreement between the local
R&D office and the study sponsor has been executed.

The study will be carried out in accordance with the World Medical Association
Declaration of Helsinki (1964) and its revisions (Tokyo [1975], Venice [1983], Hong
Kong [1989], South Africa [1996] and Edinburgh [2000]).

12.2

Consent

Consent to enter the study must be sought from each participant only after full
explanation has been given, an information sheet offered and time allowed for
Signed participant consent must be obtained, the consent forms
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consideration.

should also be signed by the person carrying out the consent procedure at site, who

Fo

must be detailed on the Staff Contact and Responsibility Log as having authorisation.
The PI is responsible for ensuring if the taking of consent is delegated to a designee,
the designee is suitably qualified by training or experience to take informed consent.
The right of the participant to refuse to participate without giving reasons must be
respected. After the participant has entered the trial the clinician remains free to
give alternative treatment to that specified in the protocol at any stage if he/she
feels it is in the best interests of the participant, but the reasons for doing so must
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In these cases the participants remain within the study for the

purposes of follow-up and data analysis. All participants are free to withdraw at any
time from the protocol treatment without giving reasons and without prejudicing
further treatment.
An original completed consent form must be retained at each site in the appropriate
section of the Investigator Site File, and a photocopy placed in the patient’s medical
records.

All patients must be given an original of the signed patient information

sheet and consent form for their records.

A Consent Notification Form must be

y

submitted with the randomisation form. Consent forms must be retained on site and
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not submitted to the trials office.
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In the event that new patient information sheets/consent forms are produced

throughout the duration of the trial, it maybe that patients already participating in
the study should be re-consented to the updated version of the patient information
sheet.

However, if the principal investigator decides that this is not in the best

interests of the patient re-consent is not required. Decisions to not re-consent
patients must be documented in the patient’s medical records.

12.3

Confidentiality

All information collected during the course of the trial will be kept strictly confidential.
Information will be held securely on paper and electronically at the CRUK CTU. The
CRUK CTU will comply with all aspects of the 1998 Data Protection Act and
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operationally this will include:

• Consent from participants to record personal details including name (via consent

Fo

form), date of birth, CHI/NHS number, hospital number, GP name and address.

• Appropriate storage, restricted access and disposal arrangements for patient’s

personal and clinical details
• Consent from participants for access to their medical records by responsible
individuals from the research staff or from regulatory authorities, where it is relevant

to trial participation
• Consent from participants for the data collected for the trial to be used to evaluate
safety and develop new research.
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• Patient name (via consent form) will be collected when a patient is randomised
into the trial but all other data collection forms that are transferred to or from the
CRUK CTU will be coded with a trial number and will include two patient identifiers,
usually the patient’s initials and date of birth.
• Where central monitoring of source documents by CRUK CTU (or copies of source
documents) are required (such as scans or local blood results), the patient’s name
must be obliterated by site before sending.
• Where anonymisation of documentation is required, sites are responsible for
ensuring only the instructed identifiers are present before sending to CRUK CTU.
If a participant withdraws consent from further trial treatment and / or further

Liability, Indemnity and Insurance
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12.4

nl

trial analysis unless they specifically withdraw consent for this.

y

collection of data their samples will remain on file and will be included in the final

The Hospital Trust/Health Board at each participating site is responsible for the
following:

1. Acts and omissions of its own staff and others engaged by it, including
the Clinical Trials Unit and PI;

2. Ensuring the appropriate insurance administered by the National
Health Service Litigation Authority is in place;

3. Ensuring any non-NHS employees involved in the clinical trial have
Honorary Contracts with the Trust/Board to cover access to patients
and liability arrangements.

rI

These responsibilities are outlined and agreed within the Clinical Trial Agreement.
No special insurance is in place for patients in this study other than standard NHS

Fo

liability insurance providing indemnity against clinical negligence.

This does not

provide cover for non-negligence e.g. harm caused by an unexpected side effect of
participating in a study. The sponsors have responsibility for ensuring that financial
cover for damages or compensation arising from no fault harm is available to
patients, where applicable. The co-sponsor, University of Glasgow, maintains clinical
trials insurance. Cover for this clinical trial has been agreed under the current policy.
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Sponsor(s)

NHS Greater Glasgow & Clyde and the University of Glasgow will act as Co-sponsors
for this trial Delegated responsibilities will be assigned to the CRUK CTU and NHS
Trusts/Boards taking part in this trial. Details of responsibilities will be outlined in
the clinical trial agreement that should be signed prior to site initiation.
12.6

Funding

The study is being funded by The June Hancock Mesothelioma Research Fund
(JH/17/2014) and The Beatson Cancer Charity (Funding Application Number 14-15-

Protocol Amendments

Any proposed, non
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Any change to the trial protocol will require an amendment.

nl

12.7

y

029).

administrative, protocol amendments will be initiated by the CI following discussion
with the TSC and any required amendment forms will be submitted to the regulatory
authority, ethics committee and sponsor(s). The CI and the TSC will liaise with trial
sponsor(s) to determine whether an amendment is non-substantial or substantial.
All amended versions of the protocol will be signed by the CI and sponsor(s)
representative.

Before the amended protocol can be implemented favourable

approval must be sought from the original reviewing REC, trial Sponsor(s), MHRA (if
applicable) and participating site R&D offices.

13.1

QUALITY ASSURANCE

Allocation of Trial responsibilities

rI

13

The Sponsor(s) of this clinical trial are NHS Greater Glasgow & Clyde and the

Fo

University of Glasgow.

A Clinical Trial Agreement will be put in place between NHS Greater Glasgow & Clyde

and the University of Glasgow and each of the participating sites. This agreement
outlines the responsibilities of each party’s responsibilities in the running of the trial
as well as the Chief Investigator (CI), the CRUK CTU and the Principal Investigator
(PI) at the Participating Site.
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(Co-)Sponsor Responsibilities (NHS GG&C/University of Glasgow)

The Sponsor’s responsibilities will be for Authorisation and Ethics Committee opinion,
GCP and Conduct, and Pharmacovigilance. The majority of the Sponsor’s
responsibilities have been delegated to the Chief Investigator (CI) who performs
these via the CRUK CTU as the co-ordinating centre for the trial. As such, the main
role of the Sponsor(s) is to ensure that the CI and CRUK CTU fulfil their
responsibilities as outlined in the Clinical Trial Agreement and to ensure that any
identified “risks” either have controls or action points put in place.
Chief Investigator (CI)

y

13.3

The CI has delegated the majority of his/her responsibilities to the CRUK CTU. The
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CI is directly responsible for ensuring the protocol and any amendments are in place,
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for review of SAEs and determination if SAEs meet the criteria for a SUSAR. The CI is
also responsible for providing advice and recommendations on medical issues that
arise involving the management of the patients on the trial. From the perspective of

the Co-Sponsor and for regulatory/ethics purposes, the CI for the trial will be
Professor Anthony Chalmers.
13.4

CRUK Clinical Trials Unit (CTU)

The CRUK CTU are responsible for the overall management of the clinical trial. This
includes all regulatory submissions (ethics, and R&D) and any amendments, all
administration relating to the submissions and any amendments, circulation of all
correspondence to participating sites, data management, monitoring of data quality
and safety, ongoing communication with participating sites, management of
SAE/SUSAR reporting, and where applicable the management of any financial

Participating Site
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13.5

rI

arrangements.

The Participating Site is solely responsible for the management of the trial within
their site. This includes ensuring local management approval has been given,
ensuring the study is conducted according to ICH GCP requirements, and ensuring
the appropriate insurance or indemnity is in place. The Participating Site is also
responsible for arranging access for on-site monitoring and auditing as identified in
the study protocol and also for regulatory inspections.
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Principal Investigator (PI)

The PI is responsible for the delegation of study activities within their site and
ensuring all personnel are adequately trained and qualified to carry out their
responsibilities. The PI will be required to provide evidence of GCP training (usually a
certificate) or undergo the required GCP training. Regarding the management of
patients within their site, the PI is responsible for the safety and well being of trial
patients, reporting any deviations from the protocol to the coordinating trial office as
well as any SAEs or safety issues. Full details of the responsibilities of the PI are
outlined in the Clinical Trial Agreement. Two original copies of this will be held – one
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13.7 Audits and Inspections

nl

agreement will also be held at the coordinating trial office.

y

with the Sponsor(s) and the other at the participating site. A photocopy of the signed

Trial Investigators must permit trial related monitoring, audits, REC review and
regulatory inspections as required, by providing direct access to source data, CRFs
and other documents (patients medical records, trial site file, and other pertinent
data).

The trial may be subject to inspection and audit by NHS Greater Glasgow & Clyde ,
or University of Glasgow as Sponsor(s), the CRUK CTU and other regulatory bodies,
to ensure adherence to GCP. If an inspection is scheduled at any participating site,
the site must notify the Sponsor(s) at the earliest opportunity.

It is the sponsor’s responsibility to inform the investigator(s) of all intended audits
and regulatory inspections involving the participating site.

It is the investigator’s
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responsibility to ensure appropriate resources at site and that the inspector(s) have
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access to all source data.

13.8 Central Monitoring

Study sites will be monitored centrally by checking incoming forms for compliance
with the protocol, data consistency, missing data and timing. Study staff will be in
regular contact with site personnel to check on progress and deal with any queries
that they may have.
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On Site and Telephone Monitoring

Participating study sites will be monitored by the CRUK CTU on behalf of the
Sponsor(s) using both telephone monitoring calls and on-site monitoring site visits.
Both will be arranged in advance between the Clinical Trial Monitor and site staff.
The PI will allow the study staff access to source documents as requested.
Investigators and site staff will be notified in advance about forthcoming monitoring
visits.

On occasion, members of the CRUK CTU monitoring team may be

accompanied by other staff from the unit for training purposes.

Where a

participating site is using electronic data reporting systems or electronic patient
records and hard copies are not available, the Clinical Trial Monitor will require
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access to a computer for the duration of the visit in order to verify all relevant source
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data against the case report forms. This may involve being given a temporary log-in.
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If this is not permitted by local policy, there must be a member of site staff available
to provide access to the monitor.

13.10

Radiotherapy Quality Assurance

The radiotherapy quality assurance (RT QA) programme for the study will be
designed and implemented by the National Radiotherapy Trials QA (RTTQA) Group.
The full details of the programme will be made available on the RTTQA group
website www.rttrialsqa.org.uk. The RT QA programme for the SYSTEMS-2 trial will
be streamlined, where appropriate, with previously completed QA for other clinical
trials. All centres using IMRT delivery must have successfully completed the IMRT
credentialing programme through the National RTTQA group or equivalent.

rI

QA approval for outlining (TV and OARs) and planning associated with the SYSTEMS2 trial will be given on the basis of streamlining with existing lung trials. For those

Fo

centres delivering treatment using IMRT appropriate independent dosimetry audit
evidence will be required.
For those centres that are not QA approved for other lung trials a dummy run,
planned to the SYSTEMS-2 protocol requirements, must be submitted and reviewed
prior to being QA approved.
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13.10.1 Pre-trial Radiotherapy Quality Assurance
• Facility questionnaire (FQ) - General and trial specific questions on
equipment, software and techniques to be used for the trial.
•

Dummy run - QA of the outlining and planning technique for those centres
where QA cannot be streamlined through a previous lung trial.

•

Dosimetry audit – For IMRT delivery appropriate independent dosimetry audit
evidence from centres will be required. Please contact the RTTQA group to
discuss.

nl
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13.10.2 On-trial Radiotherapy Quality Assurance
• Data collection for all patients - Anonymised data, in DICOM format, will be

collected by the QA team for all patients treated in the trial. This may include
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a brief clinical history, diagnostic imaging, full planning data including; CT
images, structure set, plan and dose cube.

14 PUBLICATION POLICY

The SYSTEMS-2 TMG is responsible for approving the content and dissemination of
all publications, abstracts and presentations arising from the study and for assuring
the confidentiality and integrity of the study. It will provide collaborators the
International Committee of Medical Journal Editors (ICMJE) criteria[14]. This will
be used to ensure all those who have contributed to the study are appropriately
acknowledged.

rI

No site or individual will publish data without prior approval of the TMG.
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The data arising from SYSTEMS-2 will belong to the trial Sponsor(s) NHS Greater
Glasgow & Clyde/ University of Glasgow. The TMG shall act as custodian of this data.
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APPENDICES

APPENDIX I: ECOG PERFORANCE STATUS

0 Fully active, able to carry on all pre-disease performance without
restriction.
1 Restricted in physically strenuous activity but ambulatory and able
to carry out work of a light or sedentary nature, e.g. light
housework, office work.

y

2 Ambulatory and capable of all self-care but unable to carry out
any work activities. Up and about more than 50% of waking
hours.

nl

3 Capable only of limited self-care; confined to bed or chair more
than 50% of waking hours.

Totally
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4 Completely disabled; cannot carry out any self-care.
confined to bed or chair.
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Appendix 2 – Brief Pain Inventory
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Appendix 3 – EORTC QLQ C-30 & LC13
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Appendix 4 – EQ5D
Under each heading, please tick the ONE box that best describes your health TODAY
MOBILITY



I have slight problems in walking about



I have moderate problems in walking about



I have severe problems in walking about



I am unable to walk about
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SELF-CARE

y

I have no problems in walking about

I have no problems washing or dressing myself



I have slight problems washing or dressing myself



I have moderate problems washing or dressing myself



I have severe problems washing or dressing myself



I am unable to wash or dress myself



USUAL ACTIVITIES (e.g. work, study, housework,



I have slight problems doing my usual activities



I have moderate problems doing my usual activities



I have severe problems doing my usual activities



I am unable to do my usual activities
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I have no problems doing my usual activities

rI

family or leisure activities)

PAIN / DISCOMFORT
I have no pain or discomfort



I have slight pain or discomfort



I have moderate pain or discomfort
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I have severe pain or discomfort



I have extreme pain or discomfort



ANXIETY / DEPRESSION



I am slightly anxious or depressed



I am moderately anxious or depressed



I am severely anxious or depressed



I am extremely anxious or depressed
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I am not anxious or depressed
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you can imagine

•

100

We would like to know how good or bad your health is
TODAY.

95

•

This scale is numbered from 0 to 100.

90

•

100 means the best health you can imagine.

85

0 means the worst health you can imagine.
•

80

Mark an X on the scale to indicate how your health is

75

Now, please write the number you marked on the scale
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in the box below.
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•
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TODAY.

rI

YOUR HEALTH TODAY =

70
65
60
55
50
45
40
35
30
25
20
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15
10
5
0
The worst health
you can imagine
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Appendix 5 – ICECAP-SCM
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