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2 Definition and acronyms

Acronyms

Definitions

FDG

Fluorodeoxyglucose

PET

Positron emission tomography

CT

Computed tomography

MR

Magnetic resonance

CEST

Chemical exchange saturation transfer

APT

Amide proton transfer

HRA

Health research authority
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3 Introduction
3.1 Background and the need
Cancer cells rely on enhanced aerobic glycolysis for their energy supply, which distinguishes
cancer from normal tissues, a phenomenon known as the Warburg effect. This phenomenon
is a key discriminator of tumours from normal tissues, and its ubiquitous nature has
highlighted it as a target for detection of metastatic disease by FDG-PET.
Traditional radiological techniques assess both normal and abnormal anatomical structures,
characteristic changes in which aid tumour detection, diagnosis and staging. Another
important role of imaging is assessment of treatment response, which often relies on
measuring changes in lesion size. Paradoxically, there may be a transient increase in lesion
size as a response to treatment rather than true disease progression (known as "pseudoprogression"). Clearly the ability to differentiate the two is extremely desirable as this has
significant implication to the patient's clinical management, but this is extremely difficult
currently with structural imaging techniques.
Functional imaging such as PET, which is based on detecting the difference in glucose
uptake between tumours and non-cancerous tissues, do offer better differentiation. However
PET is often combined with a CT scan for improved anatomical details, which imparts a
significant diagnostic radiation dose to the patient. Even small doses of radiation can
increase an individual’s risk of malignancy and this risk is further increased in childhood and
early adult exposure. Also, PET-CT systems are not routinely available as they are highly
specialised and requires a radioactive glucose analogue that can only be produced by a
cyclotron, which there are less than 20 in the UK in 2012.
On the other hand, our proposed exchange-sensitive MRI techniques are based on MR and
therefore do not involve radiation. In addition, standard glucose - which is widely available
compared to the radioactive analogue used in PET - will be used. We aim to develop this
technique based on current generations of MR scanner, therefore allowing be combined
easily with other functional MR imaging techniques, within the same session.

3.2 Objectives
The principal objective of this study is to investigate whether a novel exchange-sensitive MRI
techniques can be used to identify and characterise solid tumour by detecting glucose
uptake within the tumour and how this technique compares with current reference standard
technique such as FDG PET-CT imaging and histology that are used in different cancer
groups. Another section of this study would look at tuning of Endogenous CEST sequences
of Prostate Cancer. We would also be looking at determining whether the application of
APT-CEST in gliomas can provide a better assessment of tumour burden and also to assess
any correlation between Choline PET and CEST imaging. These 2 sub-studies will look at
endogenous CEST signal(non-glucose infusion) present within tissues to help characterise
prostrate cancer and high grade gliomas.
PU
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The following 4 tumour types will be assessed:
1. Head and neck squamous cell carcinoma
2. Lymphoma
3. Glioma.
4. Prostate Cancer

3.3 Position of D7.6 in the project
Ethics protocols, informed consents and information sheets for scanning the matched
number of patients have been submitted. Currently, an amended protocol is awaiting HRA
approval. A steroid protocol hasn't been agreed yet. The decision to enrol for instance
Glioma or Lymphoma patients on high dose/long term steroids would be made on a case-bycase basis.

3.4 Structure
Work Packages/ Trial Number
This study will be subdivided into 5 work packages/ trial.
GT1
GT2
GT3
CT1
CT2

PU

Optimise bolus and infusion protocol of intravenous glucose to maximise exchangesensitive MRI signal
Reproducibility of exchange-sensitive MRI signal and proof-of-concept study in
cancer patients
Clinical studies for cancer detection using GlucoCEST
Study of endogenous CEST signals in prostate cancer
Study of endogenous CEST signals in gliomas
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A summary of the study and work packages is illustrated in the following flowchart:

GT1

GT2

GT3

CT1

CT2

Healthy
Volunteers

Patients with
confirmed
cancer

Patients with
confirmed
cancer

Patients with
confirmed
prostate cancer

Patients with
confirmed
glioma

Recruitment

Recruitment

Recruitment

Recruitment

Recruitment

IV Glucose
optimisatio
n & safety

GlucoCEST
MRI

Endogenous CEST
MRI (Add on to
standard imaging)

APT CEST MRI (Add
on to standard
imaging)

Treatment

Treatment

Treatment

+/- Repeat
GlucoCEST MRI
during or post
treatment

+/- Repeat
Endogenous CEST
MRI post treatment

+/- Repeat APT CEST
MRI post treatment

End of Study

End of Study

End of Study

Patient
observation &
follow-up

+/- Repeat
GlucoCEST
MRI

End of
Study

End of
Study
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4 Methodology and Approach for
See “GlucoCEST Amended 2016 Current.docx”.
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5 Report Activities carried-out and results
Nil.
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6 Conclusions
Ethics protocols, informed consents and information sheets for scanning the matched
number of patients have been submitted. Currently, an amended protocol is awaiting HRA
approval.
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2. Abstract
The roles of imaging in cancer may be divided into that of diagnosis and tumour
detection, staging and assessment of response to treatment. Standard radiological
techniques include ultrasound, Computed Tomography (CT), Magnetic Resonance
Imaging (MRI) and Positron Emission Tomography (PET).
A combination of imaging techniques is often necessary to differentiate between
cancerous and normal tissue. Traditional imaging techniques identify cancers by
their gross appearance and structural/ cellular characteristics, whilst PET does so by
tracking glucose metabolism. PET owes its specificity to the high rate of glucose
metabolism seen in most cancers. However it is not used routinely due to a lack of
availability and high costs. In addition, PET is often used in combination with CT,
which imparts a significant diagnostic radiation dose. This can increase an
individual’s risk of cancer, especially with childhood or early adult exposure.
In contrast, MRI is more readily available and does not involve radiation. However its
ability to detect cancer by tracking glucose metabolism has not been widely
explored
Professor Golay’s group has recently developed a novel MRI technique – GlucoCEST
– that can image glucose delivery, uptake and metabolism in cancer in pre-clinical
study. GlucoCEST is an MRI technique sensitive to glucose via chemical exchange of
solute protons with bulk tissue water. This has the exciting and paradigm-changing
potential for a radiation-free, one-stop imaging service for cancer assessment that
can be adapted to current generation of MRI scanners. The technique involves
administration of glucose solution either orally or intravenously. This is metabolised
and concentrated into the intracellular compartment rapidly, which can be
detected by GlucoCEST MRI. The abnormally high glucose uptake demonstrated by
certain tumours is therefore a potential biomarker.
This study aims to develop and assess GlucoCEST and other exchange-sensitive MRI
measurements (denoted ‘exchange-sensitive MRI’ hereafter) using intravenous
glucose in tumours and metastases, and evaluate its use as an imaging biomarker of
treatment response. This project will:
1. GT1: Establish an optimised bolus and infusion protocol of intravenous glucose
to maximise exchange-sensitive MRI signal.
2. GT2: Assess the reproducibility of exchange-sensitive MRI and initial proof-ofconcept study in cancer patients
3. GT3: Apply exchange-sensitive MRI in selected cancer types to assess its
diagnostic potential
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4. CT1 &CT2: A sub-study of non-glucose endogenous exchange sensitive MRI
signals in (a) CT1: Prostate Cancer patients and (b) High Grade Gliomas.

For the optimisation study (GT1), Up to 20 healthy volunteers will be recruited. A small
number of patients (up to 20) with confirmed cancer will be recruited as part of the
proof-of-concept study (GT2). For the application study (GT3) 131 patients (40
lymphoma patients, 40 head and neck tumour and 51 glioma patients) will be
investigated. For the sub-study, which involves tuning of endogenous CEST
sequences (CT1), another 10 prostate cancer patients would be recruited. For CT2,
to determine the application of APT-CEST in Gliomas, 20 patients will be recruited.
Most of these patients will be due for an MRI as part of their standard care pathway;
in these cases exchange-sensitive MRI will be added to the standard imaging
sequence. For those who are not otherwise due for MRI, both standard and
exchange-sensitive MRI will be acquired.
It is expected that the data generated from this study will inform the design of larger
trials and will provide the framework for an improved imaging pathway in certain
cancer groups in the future.
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3. Background
Cancer cells rely on enhanced aerobic glycolysis for their energy supply, which
distinguishes cancer from normal tissues, a phenomenon known as the Warburg
effect. This phenomenon is a key discriminator of tumours from normal tissues, and its
ubiquitous nature has highlighted it as a target for detection of metastatic disease
by FDG-PET.
Traditional radiological techniques assess both normal and abnormal anatomical
structures, characteristic changes in which aid tumour detection, diagnosis and
staging. Another important role of imaging is assessment of treatment response,
which often relies on measuring changes in lesion size. Paradoxically, there may be a
transient increase in lesion size as a response to treatment rather than true disease
progression (known as "pseudo-progression"). Clearly the ability to differentiate the
two is extremely desirable as this has significant implication to the patient's clinical
management, but this is extremely difficult currently with structural imaging
techniques.
Functional imaging such as PET, which is based on detecting the difference in
glucose uptake between tumours and non-cancerous tissues, do offer better
differentiation. However PET is often combined with a CT scan for improved
anatomical details, which imparts a significant diagnostic radiation dose to the
patient. Even small doses of radiation can increase an individual’s risk of malignancy
and this risk is further increased in childhood and early adult exposure. Also, PET-CT
systems are not routinely available as they are highly specialised and requires a
radioactive glucose analogue that can only be produced by a cyclotron, which
there are less than 20 in the UK in 2012.
On the other hand, our proposed exchange-sensitive MRI techniques are based on
MR and therefore do not involve radiation. In addition, standard glucose - which is
widely available compared to the radioactive analogue used in PET - will be used.
We aim to develop this technique based on current generations of MR scanner,
therefore allowing be combined easily with other functional MR imaging techniques,
within the same session.
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4. Study Objectives
4.1 Principle objective
The principal objective of this study is to investigate whether a novel exchangesensitive MRI techniques can be used to identify and characterise solid tumour by
detecting glucose uptake within the tumour and how this technique compares with
current reference standard technique such as FDG PET-CT imaging and histology
that are used in different cancer groups. Another section of this study would look at
tuning of Endogenous CEST sequences of Prostate Cancer. We would also be
looking at determining whether the application of APT-CEST in gliomas can provide
a better assessment of tumour burden and also to assess any correlation between
Choline PET and CEST imaging. These 2 sub-studies will look at endogenous CEST
signal(non-glucose infusion) present within tissues to help characterise prostrate
cancer and high grade gliomas
The following 4 tumour types will be assessed:
1. Head and neck squamous cell carcinoma
2. Lymphoma
3. Glioma.
4. Prostate Cancer

4.2 Primary Aims
1. Establish an optimised bolus and infusion protocol of intravenous glucose to
maximise exchange sensitive MRI signal.
2. Assess the reproducibility of these techniques and initial proof-of-concept
study in cancer patients
3. Apply exchange-sensitive MRI in selected cancer types to assess its diagnostic
potential.
4. Study of non-glucose endogenous exchange sensitive MRI signals in (a)
Prostate Cancer and (b) high grade Glioma patients.

4.3 Secondary Aims
1. To investigate exchange-sensitive MRI as a biomarker to assess response to
treatment, following chemotherapy, radiotherapy, surgery and ablative
techniques.
2. To investigate exchange-sensitive MRI as a biomarker, for risk stratification and
prognostication in cancers, including prediction of treatment response and
correlation with other markers when taken as part of standard clinical care.
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5. Study Design & Recruitment
5.1 Study Design
Ethical permission will be obtained for the study and good clinical practice
guidelines followed.
The study is a prospective cohort study.
Initially up to 20 healthy volunteers will be recruited for optimisation and safety of the
IV glucose infusion methodology. Safety will be evaluated by a data monitoring
committee (DMC) after first 5 volunteers have undergone infusion. If deemed safe
by the DMC, 5-20 volunteer patients (GT2) with known cancer masses will be infused
with glucose within the MRI scanner to optimise and test proof-of-concept of
detecting glucose signal by exchange-sensitive MRI sequences. This work will ensure
the robustness of the technique when it is subsequently applied to evaluate tumours
in cancer patients.

The third part of the study (GT3, also known as the GLINT project) will recruit a total of
131 patients in 3 different cancer groups as follows:
1. Head and neck squamous cell carcinoma, n=40
2. Lymphoma, n=40
3. Glioma, n=51
This third part of the study (GT3) would be a multicentre trial
A sub-study (CT1-2) will be conducted in parallel to the main study components
(GT1-3). Patients would undergo exchange-sensitive MRI scans and they will not
require administration of glucose. A total of 30 patients in 2 different cancer groups
will be recruited:
4. Prostate Cancer n=10
5. High Grade Glioma n=20

Patients will be scanned at various times along their care pathway, depending on
the type of cancer and treatments that they may be receiving. In particular,
whenever possible, use will be made of MRI scans being performed as part of the
patient’s routine clinical care, to minimise the burden on patients in terms of
additional hospital visits.
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There will be no control group.
The study duration including follow-up period will be 60 months.

5.2 Recruitment
5.2.1 Healthy Volunteers
Healthy volunteers will be recruited to validate and optimise the technique. They will
normally be recruited by email from within UCL Partners (UCLP) institutions. There will
be provision to pay healthy volunteers, where appropriate, a fee of £100 per whole
time volunteered per day.
5.2.2 Patient Volunteers
Patients will be recruited in one of three ways; 1) through review of the radiological
clinical request forms (either paper copy or electronically); 2) through identification
at the relevant multidisciplinary team meeting (MDT); 3) direct referral from Clinical
Colleagues.
There will be provision to pay healthy volunteers, where appropriate, a fee of £100
per whole time volunteered per day.
Eligible patients (see below) will be identified by a trained member of the research
team (supervised by the Principal Investigator, Dr S Punwani) and will be invited to
undergo an MRI as part of this study in addition to their routine investigations at UCLH
prior to and following initial treatment.
If the patient is eligible, each patient will be sent the following information:
1. Cover letter explaining the study
2. Participant information sheet
3. Example of a consent form which they will be asked to sign before their MRI
scan
5.2.3 Participant Information Sheets (PIS)
There will be separate participant information sheets (PIS) for each trial (see below);
one for healthy volunteers and one for patient volunteers. The PIS will explain the
study and specifically inform patient volunteers that should they agree to take part,
we will ask them to undergo additional MRI scanning in addition to any imaging
required as part of their routine clinical care. The PIS will also inform volunteers that
blood samples may be taken for calibration and monitoring (e.g. venous glucose)
and about the use of any other biochemical or clinical data (such as histology or
other imaging) should it be acquired as part of their routine clinical care. Where
available the GlucoCEST technique will be compared against other imaging and
histology samples taken during the routine care of patients. A list of PIS is provided in
the Appendices.
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5.2.4 Consent
Volunteers will receive the PIS at least 24 hours in advance of their MRI appointment.
Formal written consent will be taken when the volunteer/patient arrives for their MRI
scan. This consent will give permission for the MRI scan, blood tests (where
applicable) and permission to access other clinical data such as biopsy results.
Consent will be taken by a delegated, trained member of the clinical research
team.

5.3 Eligibility
5.3.1 Inclusion criteria
Healthy volunteers:
1. No previous history of cancer.
2. No known renal impairment or an eGFR within a standard reference value if
there is a history of renal disease.
3. Aged 18 or over with capacity to consent
Patient Groups:
1. Confirmed diagnosis of selected cancer types (head and neck, lymphoma,
prostate and glioma).
2. No known renal impairment or an eGFR within a standard reference value if
there is a history of renal disease.
3. Aged 18 or over with capacity to consent
5.3.2 Exclusion criteria
For both groups:
1. Pregnancy.
2. Contraindication to MRI magnetic field (pacemaker, metallic implant, severe
claustrophobia etc).
3. Allergy to MR contrast agent (Gadolinium).
4. Adult with Impaired capacity.
5. Deranged renal function with eGFR < 30 ml/min.
6. Known diabetes mellitus (type 1 or type 2)

Volunteers may be asked to do an HBA1C test to screen for Diabetes before
enrollment on the study
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6. Materials & Methods
6.1 Work Packages/ Trial Number
This study will be subdivided into 5 work packages/ trial.
GT1 Optimise bolus and infusion protocol of intravenous glucose to maximise
exchange-sensitive MRI signal
GT2 Reproducibility of exchange-sensitive MRI signal and proof-of-concept study
in cancer patients
GT3 Clinical studies for cancer detection using GlucoCEST
CT1 Study of endogenous CEST signals in prostate cancer
CT2 Study of endogenous CEST signals in gliomas

A summary of the study and work packages is illustrated in the following flowchart:

GT1

GT2

GT3

CT1

CT2

Healthy
Volunteers

Patients with
confirmed
cancer

Patients with
confirmed
cancer

Patients with
confirmed
prostate cancer

Patients with
confirmed
glioma

Recruitment

Recruitment

Recruitment

Recruitment

Recruitment

IV Glucose
optimisation
& safety

GlucoCEST
MRI

GlucoCEST MRI
(Add on to standard
imaging)

Endogenous CEST
MRI (Add on to
standard imaging)

APT CEST MRI (Add
on to standard
imaging)

Treatment

Treatment

Treatment

+/- Repeat
GlucoCEST MRI
during or post
treatment

+/- Repeat
Endogenous CEST
MRI post treatment

+/- Repeat APT CEST
MRI post treatment

Patient
observation &
follow-up

+/- Repeat
GlucoCEST
MRI

End of
End of
End of Study
Study
GlucoCEST
MRI in Oncology:
Clinical Trial Protocol–
Version 1.11End
Juneof
2016
Study
Study
Confidential
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6.2 GT1: Optimisation of bolus and infusion protocol of intravenous glucose to
maximise exchange-sensitive MRI signal
Recruitment and study group
Up to 20 healthy volunteers will be recruited using criteria outlined in the recruitment
section.
Study methods
Volunteers will fast for 8 hours prior to MRI scan. Volunteers will be infused with
glucose outside of the MRI scanner monitored by clinical research fellow and
research nurse team.
A venous catheter will be inserted into a peripheral vein in each arm (one for
administering glucose, the other for blood glucose sampling). Glucose will be
administered by a qualified practitioner. A bolus will initially be given, followed by an
infusion to maintain a steady state glucose level. By adjusting the dose of the
infusion, a range of desired glucose level can be obtained. This method is known as
a “hyperglycaemic clamp” which is well-validated and widely used in investigating
insulin sensitivity (ELAHI, 1996). A more detailed description of this technique is
outlined in section 6.5
Blood will be taken at 1-5 minute intervals and plasma glucose level will be
measured using a bedside glucometer, which will be used to correlate with the
exchange-sensitive MRI signal. Details of imaging methods are described in section
6.6

6.3 GT2: Reproducibility and proof-of-concept study in cancer patients
Recruitment and study group
5-20 patients with known head and neck tumours or Lymphoma will be recruited
using criteria outlined in section 5.2.2. and 5.3.
Study methods
The study protocol is described in section 6.2, 6.5 and 6.6
Patients will be infused with glucose within the bore of the MRI scanner monitored by
the clinical research fellow and the research nurse team.
A venous catheter will be inserted into a peripheral vein in each arm (one for
administering glucose, the other for blood glucose sampling). Glucose will be
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administered by a qualified practitioner. A bolus will initially be given, followed by an
infusion to maintain a steady state glucose level. By adjusting the dose of the
infusion, a range of desired glucose level can be obtained. This method is known as
a “hyperglycaemic clamp” which is well-validated and widely used in investigating
insulin sensitivity (ELAHI, 1996). A more detailed description of this technique is
outlined in section 6.5
Exchange-senisitive MRI will be performed during the infusion within the scanner.
Where possible this will be added on to the same imaging session as a routine
clinical MRI (if a patient is due to attend for a routine scan)

6.4 GT3: (GLINT Project) Clinical studies for cancer detection using exchangesensitive MRI
Recruitment and study group
Patients will be recruited using criteria outlined in section 5.2.2 and 5.3.
Study methods
The study protocol is described in section 6.2, 6.5 and 6.6.
For patients due for an MRI as part of their standard care pathway, additional
exchange-sensitive MRI will be added to the same imaging session whenever
possible

6.5 CT1: A study of endogenous CEST signals in prostate cancer
Recruitment and study group
10 patients with Prostate cancer will be recruited using criteria outlined in Section
5.2.2 and 5.3
Study methods
Patients will undergo exchange sensitive MRI scans and they will not require
administration of glucose. The scans will take approximately half an hour and will
need to be separate from any clinical scans.

6.6 CT2: Study of endogenous CEST signals in gliomas
Recruitment and study group
20 patients with Glioma would be recruited using criteria outlined in Section 5.2.2
and 5.3
Study methods
Inclusion criteria: new diagnosis of glioma, able to give valid informed consent.
Exclusion criteria: Contraindication to MRI. Lacks mental capacity
MRI protocol: Total MRI scan time is estimated at 45 minutes. Imaging will be
performed at 3T (Philips, Best/NL) using a 3D GRE CEST sequence with 38 offsets
running from +/- 4.5ppm to 0 in alternating positive and negative manner, and B1
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power of 2uT. In addition, 3D high-resolution pre- and post-contrast T1 weighted, 3D
FLAIR, 2D T2 weighted, diffusion and perfusion images will be acquired.

MRI Schedule:
Glioma patients
i.
All MRI studies will be performed twice:
a. At baseline (prior to any treatment)
b. 4 weeks after standard treatment
(surgery/radiotherapy/chemotherapy with Temozolomide).
ii.
General appearance of tumours on quantitative GlucoCEST will be analysed
qualitatively
Head & Neck Squamous Cell Carcinoma
All patients will have pre-treatment GlucoCEST MRI scans. Following chemoradiotherapy, repeat scans will be performed in all patients at 3 months posttherapy
Lymphoma
All patients will undergo pre-treatment and repeat standard imaging investigations
to assess treatment response 14 days after two cycles of standard of chemotherapy.
Additional GlucoCEST imaging may be performed for these different cancer groups
at both pre-treatment and post-treatment time points.

6.7 Intravenous Glucose Administration
General setup
Glucose administration will be performed by trained members of the team within the
recovery bays adjacent to our MR scanners where a couch, basic clinical
monitoring (pulse oximetry, heart rate, blood pressure, temperature), point-of-care
glucometer, oxygen and crash trolleys are readily available. Glucose infusion would
also be done inside the MRI scanners for GT2 and GT3 patient cohort. A Basic Life
Support-trained staff will be present.
When the technique is shown to be reproducible, other medically-qualified team
members may then be trained depending on the DMC review. Our Imaging Head
Nurse and her team will be fully informed of our study and additional nursing care
will be provided if needed.

Preparation of glucose solution
Commercially-available sterile 20% dextrose solution will be used. The actual
concentration of the glucose solution is measured since it is ~18% rather than 20%.
This inherent discrepancy occurs during the preparation of the glucose solution
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because the undissolved dextrose molecules are already hydrated when it is
weighed.
Hyperglycaemic clamp
An antecubital intravenous catheter is inserted for the infusion of 20% dextrose in
water. A second peripheral catheter is inserted into a hand/ arm vein for obtaining
blood samples. At least three baseline blood samples are obtained at 10-min
intervals and immediately assayed for plasma glucose using a portable glucometer.
A steady-state basal level is acceptable only if the glucose concentrations are
within 0.2mmol/l between samples. Samples every 10 minutes are obtained until this
criterion is met for three consecutive samples.
When a fasting basal level is established (mean of the samples obtained), the clock
is set to 0, and using the hyperglycaemic clamp algorithm, a square wave of
hyperglycaemia is rapidly created and maintained for the desired duration. This is
accomplished by a falling priming infusion of glucose, which lasts for 11-15 min.
During the hyperglycaemic phase of the clamp, blood samples are obtained every
2 min for the first 10 min for determination of glucose level, and every 5 min
thereafter. The plasma glucose level is then maintained at the desirable plateau by
adjusting the glucose infusion rate approximately every 5 min for the duration of the
clamp. This is done either manually or by commercially-available products such as
the EKF Clamp System (http://www.ekfdiagnostics.com/Clamp_System_159.aspx) or
the IRadimed’s MRidium MRI Compatible infusion pump. The desired plateau of a
clamp is an individual's basal plasma glucose level (G) plus the planned increment
(e.g., G + 5 mmol/l).
This method has been well-validated; duration of induced hyperglycaemia of up to
120 minutes, and at levels of up to 25mmol/l have been reported. (ELAHI, 1996)
Post-clamp care
At the end of the study, glucose infusion is stopped and blood glucose monitoring
will continue at 10-minute intervals to ensure return to normoglycaemia. Participants
will only be discharged after three consecutive stable readings within the normal
range (i.e. within 1mmol/l between each sample) to avoid potential reactive
hypoglycaemia. If hypoglycaemic do occur, oral glucose will be given and further
monitoring will be performed. Post-study information leaflets highlighting potential
side-effects and associated need for medical attention will be provided.

6.8 Imaging Methods
Overview
After an initial localisation scan (<1 min), structural images (T2 and/or T1-weighted)
are collected (lasting up to approximately 10 minutes) to identify the tumour or
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organ of interest and compare with previous PET-CT imaging (if available).
“Baseline” exchange-sensitive MRI scans are performed, and where time permits,
repeated multiple times to establish an average baseline signal. Glucose will be
administered (see section 6.4) and the exchange-sensitive MRI scans repeated for a
period of approximately 1 hour, up to a maximum of 2 hours. Breaks are provided
where needed to take Specific Absorption Rate (SAR) limitations into account.
Repetition of the exchange-sensitive MRI scans is performed to identify the point in
time of maximum enhancement. Once this has been determined, after baseline
scans and glucose administration the optimal exchange-sensitive MRI scan will be
repeated once at this optimum time point.
Exchange-sensitive MRI pulse sequences
Exchange sensitive MRI pulse sequences in the context of this study are those in
which the image contrast is sensitive to chemical exchange of magnetisation
between glucose and water. Investigations will use both standard sequences and
sequences where the manufacturer-supplied software has been modified. Where
the manufacturer-supplied software has been modified this is to implement state-ofthe-art techniques not available in the set of standard sequences. . The scanner
software employs a series of safety checks to ensure that any specific set of scan
parameters are safe to use. A quality control procedure is in place locally to
approve any modifications to the software. All code modifications are
independently checked by two experienced physicists to ensure that:
 All code modifications are fully documented
 All software safety checks are still carried out
 Code modifications do not affect the validity of these software checks
A detailed risk assessment is produced for each approved set of code modifications
to show that the manufacturer’s calculations of physiological effects remain valid.
Pre-MRI renal function test
Renal impairment with eGFR < 30 ml/min is considered a contraindication to MRI
using Gadolinium contrast (section 5.3.2). Therefore local policies for screening for
renal impairment will be followed. Specifically:
 No pre-screening bloods are required for healthy volunteers;
 In patient volunteers, if renal function tests have been performed within 3
months prior to the MRI scan, no re-check is required prior to study.
 Otherwise patients will have renal function tests taken prior to the MRI if there
is a clinical concern regarding renal function (from the screening history).
Local policies for MRI scan and the administration of Gadolinium contrast agents will
be adhered to.
Multiple blood samples will be taken from participants for glucose monitoring as
outlined in section 6.2

6.9 Quantitative Analysis and Post-Processing
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Quantitative measurements will be made where possible in order to best
characterise data available from MR images acquired. This will be done on the MR
workstation and on dedicated image processing IT equipment at UCL/UCLH. Third
party and in-house software packages will be used for the analysis.

6.10 Statistical Considerations
Statistical Advice has been sought from the UCL Joint Research Office. This
assistance will be ongoing during the study.
This study is designed to inform larger, more specific clinical trials for the specified
tumour types. As such a sample size calculation is not possible and formal
comparative tests would not be appropriate at this stage.
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7. Safety Issues
For most patients in the study the MRI examination and contrast agents are
equivalent for the examination either within the study or outside of the study as part
of standard care. The inclusion of such a patient in the study adds only to their time
in the MRI scanner, with extra time being spent in the scanner to acquire the
research sequences. Typically this will involve the patient spending up to 120 minutes
in the scanner rather than the more usual 40 minutes. In some patients gadolinium
contrast agents will be administered as part of the research (if not already used as
part of the clinical scan). Administered doses will not exceed those used in clinical
practice.

7.1 Risks of MRI
There is no significant risk associated with MRI used in this study. MRI is a safe
technique and the clinical equipment used in this study is used for routine clinical
examinations without adverse events. MRI examinations cause no pain and the
magnetic fields produce no known tissue damage of any kind. In the case of novel
sequence use, all sequences will have been safety checked by UCLH medical MR
physics staff and will fall within standard specific absorption rate (SAR) limits. The
strong magnetic field used in MRI necessitates certain safety precautions being
taken every time a patient enters the MRI room, such as removing all metal from
clothing and jewellery. These precautions are standard for all staff and patients
during every clinical MR examination. The MRI scanner makes loud tapping and
knocking noises during the examination and earplugs and headphones (for two-way
communication with staff and listening to music) are routinely used. Should a patient
find the scan uncomfortable or unpleasant for any reason, they are able to contact
the radiographer via a hand-held button and 2-way communication and the scan
can be terminated at any time.

7.2 Risks of Contrast Agents
Contrast agents containing gadolinium are given during MRI examinations in daytoday practice. These are very safe, with few side effects or adverse effects. Mild
reactions to gadolinium such as nausea and rashes are rare (less than 3% of
patients) and severe allergic reactions are very rare indeed. Use of gadoliniumbased contrast agents is not advised in pregnancy or in patients with severe renal
failure. These groups of patients will not be included in the study.

7.3 Risks of Glucose Infusion
Glucose is a commonly-used solution in the clinically setting which a well-established
pharmacokinetic/-dynamic profile. During the study, the plasma glucose level will
be raised above the normal physiological range for up to 120 minutes by
intravenous infusion of glucose. Such transient increase in plasma glucose is routinely
created in diabetic testing (See Supporting Letter). Apart from minor side-effects
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such as nausea and thirst, the hyperglycaemic clamp technique is not known to
cause any long-term or significant adverse effects.

7.4 Reporting Serious Unexpected Adverse Events
All Serious Unexpected Adverse Events to a research subject in the study must be
reported immediately to the sponsor using the following email address:
research-incidents@ucl.ac.uk
A Serious Adverse Event
 Results in death
 Is life-threatening
 Requires Hospitalisation or prolongation of hospitalisation
 Results in persistent or significant disability or incapacity
 Consists of a congenital anomaly or birth defect
 Any other serious medical occurrence
Serious Adverse Events will be documented from the point of enrolment until the
patient is exited from study. Information recorded and reported shall include:
 A description of the event
 The date of event onset
 The relatedness of the event to the procedure
 The expectedness of the event
 The outcome of the event
 The date the event was first noticed by, or reported to the investigator
 All ongoing Serious Adverse Events will be followed-up until the last study visit.

7.5 Reporting Incidents
All incidents must be reported through the appropriate Trust incidents reporting
system. Where no Trust is involved the incident should be reported by completing
form at http://www.ucl.ac.uk/jro/postapproval . Where the study is being
conducted at UCLH then the incidents should be reported through Datix.
An incident in a research study is:
 Something that should not have happened OR
 Something that should have happened but didn't
 Which significantly effects any of the following
 The rights and well-being of the research subject
 The scientific value of the study
 The compliance of the study with all relevant legal rules or ethics guidance
including the Data Protection Act and the Human Tissue Act.
 The reputation of UCL
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8. Data Collection and Management
A standardised proforma will be used to record a brief summary of the participant’s
clinical details, biochemistry (e.g. glucose level and renal function), histological/
previous imaging results where available (see Appendices).

8.1 Imaging Data
After acquisition, all imaging data will be transferred from the MRI workstation onto
the UCLH PACS system. MRI scans will also be pseudoanonymised and transferred to
the research imaging archive equipment in the Centre for Medical Image
Computing, UCL. This facility will allow for quantitative analysis and post-processing
of data.

8.2 Clinical, Biochemical and Histological Data
Non-imaging data such as pathological results and surgical outcomes will be
obtained, collated and stored electronically via the UCLH electronic record.
It is likely many patients will undergo biopsy as part of their routine clinical care. We
will thus obtain patient permission to access histopathological data from the hospital
electronic record. No additional tissue sampling will be required or requested as part
of this study.

8.3 Data Protection/Anonymisation
The electronic data will be password protected without patient identifiable
information. Only designated study investigators will have access to this database
and adherence will be made to the data protection act 1998. The data will be
pseudo-anonymised, the key being held in separate password protected files.

8.4 Data Publication
Upon completion of the study, the research ethics committee and the local NHS
research and development department will be informed. After analysis is complete,
the results of the study shall be made available through publication in the medical
literature.
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8.5 Data Monitoring Committee
As this study involves a novel technique, a Data Monitoring Committee (DMC) has
been set up to review findings from initial experiments to ensure patient safety and
justification for the study to be rolled out to a larger cohort. The Committee consists
of leading radiologists, MR physicist in neuroimaging, diabetologist, head and neck
oncologist, haematologist and research nurse. The DMC will convene to review
findings (including MR images, vital signs, glucose reading and any recorded side
effects/ unexpected events) from the first 20 healthy volunteers (Work package
GT1). If no significant concerns are raised, the study will then enter the proof-ofconcept phase (GT2) where 10 cancer patients with head and neck solid tumours,
lymphoma or glioma are imaged, after which the DMC will convene again before
the study is approved to be rolled out to a larger cohort (GT3).

9. Administrative Issues
9.1 Travel Expenses
Wherever possible MRI scans will be organised to coincide with other clinical
appointments at UCLH. For those patients making an additional trip to UCLH to take
part in the study, travel expenses will be reimbursed.

9.2 Feedback of Results to Clinical Team
A clinical (non-quantitative) report of MRI scans acquired during the study will be
made available to the clinical team via the UCLH radiology reporting system. The
reporting radiologist will have access to all images, including research protocol
images. These images will also be available to the clinical team on PACS. The
quantitative data resulting from post-processing analysis of images obtained is not
part of the standard clinical care and these results will not be communicated to the
clinical team.
In the event that a clinically significant and unexpected finding is identified on the
MRI (e.g. unexpected cancer or renal lesion), the clinical team will be directly
informed by the investigator. In addition, any such findings will be recorded on the
standard clinical MRI report on the trust’s radiology reporting system.

9.3 Notification of General Practitioners
All patients in the study are under the clinical care of a UCLH consultant. The results
of any imaging performed in the study will be communicated to the GP via the
standard outpatient and MDT correspondence.
Recruitment into the study per se will not be directly communicated to the GP.

9.4 UCL indemnity Statement
University College London holds insurance against claims from participants for harm
caused by their participation in this clinical study. Participants may be able to claim
compensation if they can prove that UCL has been negligent. However, if this
clinical study is being carried out in a hospital, the hospital continues to have a duty
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of care to the participant of the clinical study. 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.
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11. Appendices
11.1 Content
1.
2.
3.
4.
5.
6.
7.

PIS-GT1
PIS-GT2
PIS-GT3
Consent_GT1
Consent_GT2
Consent_GT3
GP_letter

(Please see separate files)

11.2 Log of Amendments
Log of amendments from Version 1.9
 Number of potential participant changed to 40 for head and neck patients,
40 for lymphoma and 51 for glioma.
 Restructuring of Section 5.2 to 5.7 to sub-sections, and corresponding updates
to index page and links.
Log of amendments from Version 1.5, 1.6 and 1.7
1. Inclusion of investigator Dr Harbir Sidhu
2. Inclusion of investigator Dr Alan Bainbridge
3. Change of terminology – replacing “GlucoCEST “with “exchange-sensitive”
MRI
4. Reduced recruitment number for glioma patients from 100 to 40 (20 low
grade and 20) to be more in line with number from other cancer group
5. Section 6.2 – for work package GT1, we have clarify that some of the early
volunteers may only undergo glucose infusion without an MR scan as part of
the optimisation of the hyperglycaemic technique.
6. Section 6.7 –information for hyperglycaemic clamp technique added,
including general setup, location and named responsible persons.
7. Section 6.6 –addition of a more detailed description of MR technique
8. Section 6.10 – Statistical Considerations updated to reflect input from
statistician.
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9. Section 8.5 – inclusion of Data Monitoring Committee
10. Typos corrected in Section 6.1 and 6.6

Log of amendments Version 1.11
1. Co investigators names edited; Dr Sola Adeleke added, Dr Scot Rice, Dr Steve
Bandula and Dr Doug Pendse removed as co-investigators, Dr Steffi Thust
added as co-investigator, Miss Katerina Soteriou added as co-investigator
2. Table of content. CT1 and CT2 section created, GT3 would also be known as
the GLINT project.
3. Section 2(Abstract) a fourth point added; creation of a sub study for 10
prostate cancer patients for tuning of endogenous CEST sequences. Abstract
paragraph 4 edited. Head and neck cancer patients using oral glucose in a
separate study removed. Also pre-clinical studies to improve GlucoCEST signal
removed. GT1, GT2 and GT3 added.
4. Section 2 (Abtract) a fifth point added: To determine whether the application
of APT-CEST in Gliomas can provide a better assessment of tumour burden
5. Section 2. Patient numbers changed to: For the optimisation study (GT1), Now
up to 20 healthy volunteers will be recruited. A small number of patients (up to
10) with confirmed cancer will be recruited as part of the proof-of-concept
study (GT2). For the application study (GT3) 171 patients (40 Hodgkin’s
lymphoma, 40 head and neck tumour, 40 Prostate cancer and 51 glioma) will
be investigated. For the sub-study which involves tuning of endogenous CEST
sequences (CT1), another 10 prostate cancer patients would be recruited. For
CT2, to determine the application of APT-CEST in Gliomas, 20 patients will be
recruited. Hodgkin’s lymphoma changed to Lymphoma in all sections . GT2
number increased to 20. Prostate Cancer GT3 cohort removed.
6. Section 2: Additional sentence added regarding MRI: Most of these patients
will be due for an MRI as part of their standard care pathway; in these cases
exchange-sensitive MRI will be added to the standard imaging sequence. For
those who are not otherwise due for MRI, both standard and exchangesensitive MRI will be acquired.
7. Section 4: Additional sentence added: Another section of this study would
also look at tuning of Endogenous CEST sequences of Prostate Cancer. We
would also be looking at determining whether the application of APT-CEST in
Gliomas can provide a better assessment of tumour burden an also to assess
the correlation between Choline PET and CEST imaging.
8. Section 4. Prostate cancer tumour type added to types of solid tumours list
9. Section 4.1: Two additional primary aims added: 4. To enable tuning of the
Prostate cancer endogenous CEST sequences AND 5. To determine whether
the application of APT-CEST in Gliomas can provide a better assessment of
tumour burden. Also to assess the correlation between Choline PET and CEST
imaging. Primary aims GT1 edited to optimised bolus and infusion protocol of
intravenous glucose to maximise exchange-sensitive MRI
10. Section 5.1: Number of health volunteers reduced from 20 to 5
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11. Section 5.1. A fourth part of the study; a prostate cancer tumour group
created. The Prostate sub study and need for a separate scan added. GLINT
added as an alternate name for the third part of the study. The third part
being a multi-centre trial added. Total no of patient in GT3 changed to 171.
Total no of Glioma patients changed to 71(51 GT3 & 20 CT2)
12. Section 5.1: A fifth part of the study added: (CT2), will recruit 20 glioma
patients and would be looking at determining whether the application of
APT-CEST in Gliomas can provide a better assessment of tumour burden. Also
to assess any correlation between Choline PET and CEST imaging. Number of
volunteers in GT1 increased up to 20, and GT2 up to 10
13. Section 5.2.1: Additional details added regarding Healthy volunteers that
could also be recruited via 3rd party agencies or organisations who might be
helpful in recruiting healthy and patient volunteers for specific cohort of the
trial. There might be provision to pay both healthy and patient volunteers,
where appropriate, a fee of £100 per whole time volunteered per day.
14. Section 5.2.2: Added (point 5) an additional way to recruit patient volunteers.
There might be provision to pay both healthy and patient volunteers, where
appropriate, a fee of £100 per whole time volunteered per day. Patient
volunteer removed from £100 payment provision. Section 5.2.3 Patient
information sheet changed to participant information sheet
15. Section 5.3.2:Exclusion criteria list changed. Known diabetes mellitus (type 1 or
type 2) .
16. Below Section 5.3.2, This was added ‘Volunteers may be asked to do an
HBA1C test to screen for Diabetes before enrollment on the study’
17.
18. Section 5.3.1 & 5.3.2 Prostate cancer tumour group added
19. Section 6.1 CT1 and CT2 work packages added. Section 6 flowchart GT1
column edited. MRI scan removed and observation and follow up added.
20. Section 6.1 CTI and CT2 work packages added to flowchart
21. Section 6.2.1: Number of healthy volunteers reduced from 20 to 5
22. Section 6.3.1: Number of patients reduced from 10 to 5 and additional
Lymphoma tumour added
23. Section 6.3.1. point 5.3 added
24. 6.4 GLINT project added
25. Section 6.5 created: CT1: A sub study to enable tuning of endogenous CEST
sequences in Prostate Cancer
26. Section 6.6. created: CT2: APT-CEST in Glioma
27. Section 6.6 Dr Kenneth Cheung changed to Dr Sola Adeleke
28. Section 6.7: Sentence names removed (initially by Dr Sola Adeleke and
Research Nurse Teresita Beeston)
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UCL Centre for Medical Imaging
3rd Floor East, 250 Euston Road
London NW1 2PG
Direct Line: 020 3447 9094
020 3447 9324
Fax: 020 3447 9068

Version 1.2
Date: Oct 2015

Web-site: www.uclh.org

UCL R&D Project ID: 13/0450
Subject Identification Number for this study:

CONSENT FORM

Volunteer Name

Title of project:
GlucoCEST MRI in Oncology Trial GT1: Optimisation of GlucoCEST using intravenous glucose (Healthy Volunteers)
Name of Principal investigator: Dr Shonit Punwani
Please initial box

1. I confirm that I have read and understood the information sheet (Oct 2015,
Version 1.2) for the above study and have had the opportunity to ask
questions.
2. I confirm that I have had sufficient time to consider whether or not want to
be included in the study.

3. I understand that my participation is voluntary and that I am free to withdraw
at any time, without giving any reason, without my legal rights being
affected.

4. I agree to the administration of a contrast agent and glucose solution for
this research.

5. I agree to blood samples being taken for measurement of plasma
biochemistry.

6. I understand that this research scan is not intended for diagnostic purposes.
In the unlikely event that something on the scan suggests a need for
medical follow-up, I understand that a radiologist will inform me, and may
UCL Hospitals is an NHS Trust incorporating the Eastman Dental Hospital, Elizabeth Garrett Anderson &
Obstetric Hospital, The Heart Hospital, Hospital for Tropical Diseases, The Middlesex Hospital, National
Hospital for Neurology & Neurosurgery, The Royal London Homoeopathic Hospital and
University College Hospital.

contact my GP if appropriate.
7. I agree to allow any MRI data acquired during my scan to be used,
anonymised so that I cannot be identified, for research or teaching.

8. I understand that sections of my medical notes and images maybe looked
at by responsible individuals from our research team, regulatory authorities
or sponsor’s representative where it is relevant to my taking part in
research.

9. I agree to return for a further scan if requested. (Leave the initial box blank
if you would prefer not to return for the second MRI)

10. I agree that all study data may be used for future research for up to 5 years
I understand that all blood and tissue samples taken are considered a gift
for future research.

11. I agree to take part in the above study.

GlucoCEST_consent_GT1

Version 1.2 Oct 2015
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Version 1.2 Oct 2015
UCL R&D Project ID: 13/0450
CONSENT FORM
Title of project:
GlucoCEST MRI in Oncology Trial GT1: Optimisation of GlucoCEST using intravenous glucose (Healthy Volunteers)
Name of Principal investigator: Dr Shonit Punwani
This study has no diagnostic purpose and is not intended for screening or diagnostic
purposes. However, in the unlikely event that something on the scans suggests a need for
medical follow-up, a radiologist will review the images and inform you. They may also contact
your GP. (You don’t need to enter your GP details again if we already have a consent form
including them from a previous visit and they haven’t changed since then.)

GP’s name
and address:

________________________________

___________________________

Name of volunteer taking part in the study

Date

________________________________

___________________________

Name of Investigator taking consent

Date

________________________________

___________________________

Name of medically qualified staff
providing approval for contrast
administration

Date

Signature

Signature

Signature

In case of any problems or questions, please contact: Teresita Beeston (Lead Imaging
Research Nurse) on 020 3447 7539 (ext 77539)

GlucoCEST_consent_GT1

Version 1.2 Oct 2015

Page 3 of 4

Comments or concerns during the study
If you have any comments or concerns you may discuss these with the investigator.
If you wish to go further and complain about any aspect of the way you have been
approached or treated during the course of the study, you should write or get in
touch with the UCLH Patient Advice and Liaison Service (PALS) at the PALS Office,
Ground Floor Atrium at University College Hospital, 235 Euston Road, London NW1
2BU. Please quote the UCLH project number at the top this consent form.

1 copy of this form to be given to the Patient.
1 copy to be kept as part of the study documentation.

GlucoCEST_consent_GT1

Version 1.2 Oct 2015
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UCL Centre for Medical Imaging
3rd Floor East, 250 Euston Road
London NW1 2PG
Direct Line: 020 3447 9094
020 3447 9324
Fax: 020 3447 9068

Version 1.21
Date: June 2016

Web-site: www.uclh.org

UCL R&D Project ID: 13/0450
Subject Identification Number for this study:

CONSENT FORM

Volunteer Name

Title of project:
GlucoCEST MRI in Oncology –
GT2: Reproducibility and proof-of-concept study in cancer patients (Patient volunteers)
Name of Principal investigator: Dr Shonit Punwani
Please initial box

1. I confirm that I have read and understood the information sheet dated June
2016 (Version 1.21) for the above study and have had the opportunity to
ask questions.
2. I confirm that I have had sufficient time to consider whether or not want to
be included in the study.

3. I understand that my participation is voluntary and that I am free to withdraw
at any time, without giving any reason, without my medical care or legal rights
being affected.

4. I agree to the administration of intravenous glucose infusion for this
research.

5. I agree to blood samples being taken for measurement of plasma glucose.

6. I understand that this research scan is not intended for diagnostic purposes.
In the unlikely event that something on the scan suggests a need for
medical follow-up, I understand that a radiologist will inform me, and may
contact my GP or hospital Consultant if appropriate.

7. I agree to allow any MRI data acquired during my scan to be used,
anonymised so that I cannot be identified, for research or teaching.

8. I understand that sections of my medical notes and images maybe looked
at by responsible individuals from our research team, regulatory authorities
or sponsor’s representative where it is relevant to my taking part in
research.
9. I agree that all study data may be used for future research for up to 5 years.

10. I agree to take part in the above study.

GlucoCEST_Consent_GT2
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Version 1.21 June 2016
UCL R&D Project ID: 13/0450
CONSENT FORM
Title of project:
GlucoCEST MRI in Oncology –
GT2: Reproducibility and proof-of-concept study in cancer patients
Name of Principal investigator: Dr Shonit Punwani
This study has no diagnostic purpose and is not intended for screening or diagnostic
purposes. However, in the unlikely event that something on the scans suggests a need for
medical follow-up, a radiologist will review the images and inform you. They may also contact
your GP. (You don’t need to enter your GP details again if we already have a consent form
including them from a previous visit and they haven’t changed since then.)

GP’s name
and address:

________________________________

___________________________

Name of volunteer taking part in the study

Date

________________________________

___________________________

Name of Investigator taking consent

Date

________________________________

___________________________

Name of medically qualified staff
providing approval for contrast
administration

Date

Signature

Signature

Signature

In case of any problems or questions, please contact: : Teresita Beeston (Lead Imaging
Research Nurse) on 020 3447 7539 (ext 77539) or Dr Sola Adeleke on 02035495676

Comments or concerns during the study
If you have any comments or concerns you may discuss these with the investigator.
If you wish to go further and complain about any aspect of the way you have been
approached or treated during the course of the study, you should write or get in

GlucoCEST_Consent_GT2
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touch with the UCLH Patient Advice and Liaison Service (PALS) at the PALS Office,
Ground Floor Atrium at University College Hospital, 235 Euston Road, London NW1
2BU. Please quote the UCLH project number at the top this consent form.

1 copy of this form to be given to the Patient.
1 copy to be kept as part of the study documentation.
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UCL Centre for Medical Imaging
3rd Floor East, 250 Euston Road
London NW1 2PG
Direct Line: 020 3447 9094
020 3447 9324
Fax: 020 3447 9068

Version 1.2
Date: Oct 2015

Web-site: www.uclh.org

UCL R&D Project ID: 13/0450
Subject Identification Number for this study:

CONSENT FORM

Volunteer Name

Title of project:
GlucoCEST MRI in Oncology –
GT3: Clinical studies for cancer detection using GlucoCEST (Patient volunteers)
Name of Principal investigator: Dr Shonit Punwani
Please initial box

1. I confirm that I have read and understood the information sheet dated Oct
2015 (Version 1.2) for the above study and have had the opportunity to ask
questions.
2. I confirm that I have had sufficient time to consider whether or not want to
be included in the study.

3. I understand that my participation is voluntary and that I am free to withdraw
at any time, without giving any reason, without my medical care or legal rights
being affected.

4. I agree to the administration of a contrast agent and glucose for this
research.

5. I agree to blood samples being taken for measurement of plasma
biochemistry.

6. I understand that this research scan is not intended for diagnostic purposes.
In the unlikely event that something on the scan suggests a need for

medical follow-up, I understand that a radiologist will inform me, and may
contact my GP or hospital Consultant if appropriate.

7. I agree to allow any MRI data acquired during my scan to be used,
anonymised so that I cannot be identified, for research or teaching.

8. I understand that sections of my medical notes and images maybe looked
at by responsible individuals from our research team, regulatory authorities
or sponsor’s representative where it is relevant to my taking part in
research.
9. I agree that all study data may be used for future research for up to 5 years.

10. I agree to take part in the above study.

GlucoCEST_Consent_GT3
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Version 1.2 Oct 2015
UCL R&D Project ID: 13/0450
CONSENT FORM
Title of project:
GlucoCEST MRI in Oncology –
GT3: Clinical studies for cancer detection using GlucoCEST (Patient volunteers)
Name of Principal investigator: Dr Shonit Punwani
This study has no diagnostic purpose and is not intended for screening or diagnostic
purposes. However, in the unlikely event that something on the scans suggests a need for
medical follow-up, a radiologist will review the images and inform you. They may also contact
your GP. (You don’t need to enter your GP details again if we already have a consent form
including them from a previous visit and they haven’t changed since then.)

GP’s name
and address:

________________________________

___________________________

Name of volunteer taking part in the study

Date

________________________________

___________________________

Name of Investigator taking consent

Date

________________________________

___________________________

Name of medically qualified staff
providing approval for contrast
administration

Date

Signature

Signature

Signature

In case of any problems or questions, please contact: Teresita Beeston (Lead Imaging
Research Nurse) on 020 3447 7539 (ext 77539)
Comments or concerns during the study
If you have any comments or concerns you may discuss these with the investigator.
If you wish to go further and complain about any aspect of the way you have been
approached or treated during the course of the study, you should write or get in

GlucoCEST_Consent_GT3
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touch with the UCLH Patient Advice and Liaison Service (PALS) at the PALS Office,
Ground Floor Atrium at University College Hospital, 235 Euston Road, London NW1
2BU. Please quote the UCLH project number at the top this consent form.

1 copy of this form to be given to the Patient.
1 copy to be kept as part of the study documentation.
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UCL Centre for Medical Imaging
3rd Floor East, 250 Euston Road
London NW1 2PG
Direct Line: 020 3447 9094
020 3447 9324
Fax: 020 3447 9068

Version 1.2
Date: Oct 2015
UCL R&D Project ID: 13/0450

Web-site: www.uclh.org

PARTICIPANT INFORMATION SHEET

GlucoCEST MRI in Oncology Trial GT1: Optimisation of GlucoCEST using intravenous glucose (Healthy Volunteers)

You are being invited to take part in a research study. Before you decide it is important for
you to understand why the research is being done and what it will involve. Please take time
to read the following information carefully and discuss it with others if you wish. Ask us if
there is anything that is not clear or if you would like more information. Take time to decide
whether or not you wish to take part.

1. What is the purpose of the study?
We are a group of doctors and medical scientists performing research using a medical
imaging technique called magnetic resonance imaging (MRI). Our work involves developing
new ways to use MRI to acquire images of the body and computers to analyse those
images. In due course, we hope that the methods we are developing will lead to new
techniques for diagnosis and treatment of cancer.

2. Why have I been chosen?
We are looking for healthy adult volunteers from University College London, University
College London Hospitals or institutions within UCL Partners.

3. Do I have to take part?
It is up to you to decide whether or not to take part. If you do decide to take part you will be
given this information sheet to keep and be asked to sign a consent form. If you decide to
take part you are still free to withdraw at any time and without giving a reason. A decision to

UCL Hospitals is an NHS Trust incorporating the Eastman Dental Hospital, Elizabeth Garrett Anderson &
Obstetric Hospital, The Heart Hospital, Hospital for Tropical Diseases, The Middlesex Hospital, National
Hospital for Neurology & Neurosurgery, The Royal London Homoeopathic Hospital and
University College Hospital.

withdraw at any time, or a decision not to take part, will not affect the standard of care you
receive.

4. What is involved in the study?
Participation involves either a single or two visits to the MRI unit at UCLH for a research
scan for two MRI scans. The scanner operator will go through a standard checklist to ensure
that it is safe to perform an MR scan. You may be asked to change your outer clothes for a
hospital gown, because some clothes contain metal which would affect the MRI scan, or to
remove items of jewellery. We may attach a few small, self-adhesive markers to your skin,
which we would be able to see in the scans.

You will be asked to lie inside a magnetic resonance scanner while images are acquired.
The scanner consists of a large magnet with a tunnel, and you will be inside this tunnel.
Devices known as ‘RF coils’ will be placed on or next to your body. These coils are used to
transmit and receive radiowaves (just like the waves used in radio or television broadcasts)
as part of the imaging process. While the scanner is acquiring images it is quite noisy, so
you will be given earplugs and/or headphones to wear: these will protect your ears from the
noise, and also allow you to hear what the scanner operator is saying. There is also a
microphone so that you can talk to the operator.

If your study involves the administration of contrast, at the time of the scan we will place two
small plastic tube (cannula) in your arms. We will then give you an injection of glucose
through the cannula to raise the glucose level in your blood. We will continue to give you
glucose through the cannula to maintain the raised blood glucose level for up to 120
minutes.

This technique is safe and it is unlikely you will notice anything during this

injection, although some people get thirsty or feel slightly nauseous.
In addition, a standard MRI contrast agent (“gadolinium”) which helps highlight blood
vessels may be given through the cannula. It is unlikely you will notice anything during this
injection, although some people get a sweet taste in their mouth.

The imaging procedure may last for up to 2 hour. During this time you will usually be asked
to remain quite still, although in some cases you may be asked to move in a specified way
for part of the time, as our research includes studying and correcting for the effects of
motion on MR images. Sometimes you may be asked to hold your breath for one or more
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short periods during scanning. The exact details of the procedure in your specific case will
be explained to you before we begin.

You can stop the examination at any time by talking to the operator.

5. What is the drug or procedure that is being tested?
Magnetic resonance imaging is a well-established technique for imaging the body. It was
introduced into hospitals in the mid-1980s, and has been used at UCLH for many years. We
are developing new, more advanced ways of acquiring and using MR images.

There are no drugs being tested in this study.

6. What are known risks of the study or the side effects of any treatment received?
MRI has been used to image millions of patients worldwide with no ill effects. Although the
possibility of long-term effects cannot be completely ruled out, the weight of experience and
opinion is against this.

Some people find being inside an MR scanner a claustrophobic experience, although this is
less so with the latest, more compact systems like those at UCLH. If you do find the
experience intolerable, we will stop and bring you out of the scanner.

Because MRI involves a very strong magnet, some people are excluded. These include
people with pacemakers and other implanted devices, those with metal foreign bodies (e.g.
shrapnel from war injuries) and those who have had certain types of surgery. Although MRI
is not known to affect the unborn child, we exclude subjects who may be pregnant just to be
on the safe side.

Occasionally when we image apparently healthy subjects, unexpected abnormalities are
discovered. If your scans look suspicious, we will ask a radiologist with MRI expertise to
examine the images, and if appropriate a report can be forwarded to your GP. In these
circumstances the radiologist will also always inform you. For this reason, the consent form
will ask for your GPs details, and for your consent to be told if anything potentially abnormal
is found. However, in most cases a radiologist will not see the images, and the researchers
involved do not have expertise in MRI diagnosis. You should not regard the research scan
as a medical screening procedure.
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If your study involves the administration of a contrast agent:
The injection (gadolinium) we give during the MRI scan has been used in day to day
practice for a long time and is very safe. Allergy to the gadolinium contrast is possible but
very rare. Mild reactions (nausea, transient rash etc) occur in less than 3% of patients and
more serious reactions are much less common than this. Participants with renal failure
should not be given contrast agent as part of this study and this will be assessed by a
medically qualified member of staff prior to scanning.

The MR scanner is controlled by software that plans how the images are acquired and also
performs checks to ensure patient/volunteer safety. In your participation in this research
study, we may use software modified by us to change the way images are acquired. Any
software changes will have been reviewed by technical experts to ensure the safety checks
remain in place and are correctly performed.

Infusion of glucose is safe and usually well-tolerated. Your blood glucose level will be
carefully monitored throughout the study. Side-effects are rare and usually limited to
transient nausea and thirst.

7. What are the possible benefits of taking part?
This research may help you and others in the future, but will not benefit you in the short
term.

8. What information is held about me?
All personal information which is collected about you during the course of the research will
be kept strictly confidential and will be kept within the University College London Hospital.
The images will be anonymised and will be stored, handled and processed at the University
College London. Nobody will be able to identify you from the anonymised images. The
investigators are responsible for safety and security of the data. The anonymised data might
be shared with research institutes and companies we collaborate with. Parts of the
anonymised data may also be published in scientific journals and related media.

9. Studies on tissue
Blood samples will be collected and sent to our laboratories for measurement of plasma
biochemistry including but not limited to plasma glucose level. These samples will be
discarded as per standard laboratory practice. No genetic information will be collected for
this study.
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10. Gene Studies
No genetic information will be studied in this project.

11. What happens when the research study stops?
You are not affected by the end of the research study, since we only acquire images and do
not give any treatment.

12. What will happen if the findings may affect the subject personally?
The findings of the study will not affect you personally.

13. What if there is a problem?
If you wish to complain, or have any concerns about any aspect of the way you have been
approached or treated by members of staff you may have experienced due to your
participation in the research, National Health Service or UCL complaints mechanisms are
available to you. Please ask your research doctor if you would like more information on this.
In the unlikely event that you are harmed by taking part in this study, compensation may be
available to you.
If you suspect that the harm is the result of the Sponsor’s (University College London) or the
hospital's negligence then you may be able to claim compensation. After discussing with
your research doctor, please make the claim in writing to Dr Shonit Punwani who is the
Chief Investigator for the research and is based at UCLH. The Chief Investigator will then
pass the claim to the Sponsor’s Insurers, via the Sponsor’s office. You may have to bear the
costs of the legal action initially, and you should consult a lawyer about this.

If you have a concern about any aspect of this study, you should ask to speak to a member
of the study team who will do their best to answer your questions. If you remain unhappy or
wish to complain formally, you can do this through the NHS Complaints Procedure. Details
can be obtained from the hospital Patient Advice and Liaison Service on 020 34567898 ext
73018.
“NHS Indemnity does not offer no-fault compensation i.e. for non-negligent harm, and NHS
bodies are unable to agree in advance to pay compensation for non-negligent harm.”

14. What will happen to the results of the research study?
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We hope to publish the results of this study in a medical or scientific journal (either
electronically or in paper format). We also hope to present the results at a medical or
scientific conference. You will not be identified in any publication.

15. Who is organising and funding the research?
The study is funded by research grants from several different funding bodies including
Cancer Research UK.

16. Inducements
You will not receive any inducement (including payment) for taking part in this study.

17. Withdrawal from the study
Your participation in the trial is entirely voluntary. You can change your mind and withdraw
from the study at any time, before or during the scan, and without giving a reason. If you
choose not to be part of this study, either before or during the scan, it will in no way affect
your future medical care. Participation in this study will in no way affect your legal rights.

18. Who has reviewed the study?
The University College London Hospital Research Ethics Committee has reviewed the
study.

19. Contact for further information
For more information, contact the researcher who has asked you to participate, and whose
name will appear on your consent form.

You can also contact Teresita Beeston (Lead Imaging Research Nurse):
Telephone: 020 3447 7539 (ext 77539)
Email: Teresita.Beeston@uclh.nhs.uk

You will be given a copy of this information sheet.
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UCL Centre for Medical Imaging
3rd Floor East, 250 Euston Road
London NW1 2PG
Direct Line: 020 3447 9094
020 3447 9324
Fax: 020 3447 9068

Version 1.2
Date: Oct 2015
UCL R&D Project ID: 13/0450

Web-site: www.uclh.org

PARTICIPANT INFORMATION SHEET

GlucoCEST MRI in Oncology –
Trial GT2: Reproducibility and proof-of-concept study in cancer patients (Patient volunteers)

You are being invited to take part in a research study. Before you decide it is important for
you to understand why the research is being done and what it will involve. Please take time
to read the following information carefully and discuss it with others if you wish. Ask us if
there is anything that is not clear or if you would like more information. Take time to decide
whether or not you wish to take part.

1. What is the purpose of the study?
We are a group of doctors and medical scientists performing research using a medical
imaging technique called magnetic resonance imaging (MRI). Our work involves developing
new ways to use MRI to acquire images of the body and computers to analyse those
images. In due course, we hope that the methods we are developing will lead to new
techniques for diagnosis and treatment of cancer.

2. Why have I been chosen?
We are looking for patient volunteers who have recently been diagnosed or are currently
receiving treatment for certain types of cancer from University College London, University
College London Hospitals or institutions within UCL Partners.

3. Do I have to take part?
It is up to you to decide whether or not to take part. If you do decide to take part you will be
given this information sheet to keep and be asked to sign a consent form. If you decide to
take part you are still free to withdraw at any time and without giving a reason. A decision to
withdraw at any time, or a decision not to take part, will not affect the standard of care you
receive.

4. What is involved in the study?
Participation involves either a single or two visits to the MRI unit at UCLH for a research
scan for two MRI scans. The scanner operator will go through a standard checklist to ensure
that it is safe to perform an MR scan. You may be asked to change your outer clothes for a
hospital gown, because some clothes contain metal which would affect the MRI scan, or to
remove items of jewellery. We may attach a few small, self-adhesive markers to your skin,
which we would be able to see in the scans.

You will be asked to lie inside a magnetic resonance scanner while images are acquired.
The scanner consists of a large magnet with a tunnel, and you will be inside this tunnel.
Devices known as ‘RF coils’ will be placed on or next to your body. These coils are used to
transmit and receive radiowaves (just like the waves used in radio or television broadcasts)
as part of the imaging process. While the scanner is acquiring images it is quite noisy, so
you will be given earplugs and/or headphones to wear: these will protect your ears from the
noise, and also allow you to hear what the scanner operator is saying. There is also a
microphone so that you can talk to the operator.

Your study involves the administration of glucose solution and maybe an MRI contrast
agent. At the time of the scan we will place two small plastic tubes (cannula) in your arms.
We will then give you an injection of glucose through the cannula to raise the glucose level
in your blood. We will continue to give you glucose through the cannula to maintain the
raised blood glucose level for up to 120 minutes. This technique is safe and it is unlikely
you will notice anything during this injection, although some people get thirsty or feel slightly
nauseous.
In addition, a standard MRI contrast agent (“gadolinium”) which helps highlight blood
vessels may be given through the cannula. It is unlikely you will notice anything during this
injection, although some people get a sweet taste in their mouth.

We will take routine blood samples to monitor your glucose level via the other cannula.

The imaging procedure may last for up to 2 hour. During this time you will usually be asked
to remain quite still, although in some cases you may be asked to move in a specified way
for part of the time, as our research includes studying and correcting for the effects of
motion on MR images. Sometimes you may be asked to hold your breath for one or more
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short periods during scanning. The exact details of the procedure in your specific case will
be explained to you before we begin.

You can stop the examination at any time by talking to the operator.

5. What is the drug or procedure that is being tested?
Magnetic resonance imaging is a well-established technique for imaging the body. It was
introduced into hospitals in the mid-1980s, and has been used at UCLH for many years. We
are developing new, more advanced ways of acquiring and using MR images.

There are no drugs being tested in this study.

6. What are known risks of the study or the side effects of any treatment received?
MRI has been used to image millions of patients worldwide with no ill effects. Although the
possibility of long-term effects cannot be completely ruled out, the weight of experience and
opinion is against this.

Some people find being inside an MR scanner a claustrophobic experience, although this is
less so with the latest, more compact systems like those at UCLH. If you do find the
experience intolerable, we will stop and bring you out of the scanner.

Because MRI involves a very strong magnet, some people are excluded. These include
people with pacemakers and other implanted devices, those with metal foreign bodies (e.g.
shrapnel from war injuries) and those who have had certain types of surgery. Although MRI
is not known to affect the unborn child, we exclude subjects who may be pregnant just to be
on the safe side.

If your standard care pathway includes an MRI scan, then the standard images will be
reviewed by a radiologist as per usual. In most cases a radiologist will not see the
GlucoCEST (research study) part of the MRI scan; instead these will be reviewed by the
researchers involved who may not have expertise in MRI diagnosis. Therefore you should
not regard the research part of the scan as a diagnostic procedure. Although the
GlucoCEST part of the MRI scan may provide some additional information about your
cancer, it is very unlikely that such information alone will alter your treatment or
management; we will always inform you and your clinical team if it does.
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Unexpected abnormalities are occasionally discovered. In the unlikely event these
circumstances the radiologist will also always inform you and your clinical care team. For
this reason, the consent form will ask for your clinical team’s/ GP’s details, and for your
consent to be told if anything potentially abnormal is found.

If your study involves the administration of a contrast agent:
The injection (gadolinium) we give during the MRI scan has been used in day to day
practice for a long time and is very safe. Allergy to the gadolinium contrast is possible but
very rare. Mild reactions (nausea, transient rash etc) occur in less than 3% of patients and
more serious reactions are much less common than this. Participants with renal failure
should not be given contrast agent as part of this study and this will be assessed by a
medically qualified member of staff prior to scanning.

The MR scanner is controlled by software that plans how the images are acquired and also
performs checks to ensure patient/volunteer safety. In your participation in this research
study, we may use software modified by us to change the way images are acquired. Any
software changes will have been reviewed by technical experts to ensure the safety checks
remain in place and are correctly performed.

Infusion of glucose is safe and usually well-tolerated. Your blood glucose level will be
carefully monitored throughout the study. Side-effects are rare and usually limited to
transient nausea and thirst.

7. What are the possible benefits of taking part?
This research may help you and others in the future, but will not benefit you in the short
term.

8. What information is held about me?
All personal information which is collected about you during the course of the research will
be kept strictly confidential and will be kept within the University College London Hospital.
The images will be anonymised and will be stored, handled and processed at the University
College London. Nobody will be able to identify you from the anonymised images. The
investigators are responsible for safety and security of the data. The anonymised data might
be shared with research institutes and companies we collaborate with. Parts of the
anonymised data may also be published in scientific journals and related media.
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9. Studies on tissue
Blood samples will be collected and sent to our laboratories for measurement of plasma
biochemistry including but not limited to plasma glucose level. These samples will be
discarded as per standard laboratory practice. No genetic information will be collected for
this study.

10. Gene Studies
No genetic information will be studied in this project.

11. What happens when the research study stops?
You are not affected by the end of the research study, since we only acquire images and do
not give any treatment.

12. What will happen if the findings may affect the subject personally?
The findings of the study will not affect you personally.

13. What if there is a problem?
If you wish to complain, or have any concerns about any aspect of the way you have been
approached or treated by members of staff you may have experienced due to your
participation in the research, National Health Service or UCL complaints mechanisms are
available to you. Please ask your research doctor if you would like more information on this.
In the unlikely event that you are harmed by taking part in this study, compensation may be
available to you.
If you suspect that the harm is the result of the Sponsor’s (University College London) or the
hospital's negligence then you may be able to claim compensation. After discussing with
your research doctor, please make the claim in writing to Dr Shonit Punwani who is the
Chief Investigator for the research and is based at UCLH. The Chief Investigator will then
pass the claim to the Sponsor’s Insurers, via the Sponsor’s office. You may have to bear the
costs of the legal action initially, and you should consult a lawyer about this.

If you have a concern about any aspect of this study, you should ask to speak to a member
of the study team who will do their best to answer your questions. If you remain unhappy or
wish to complain formally, you can do this through the NHS Complaints Procedure. Details

Version 1.2 Oct 2015

Page 5 of 6

can be obtained from the hospital Patient Advice and Liaison Service on 020 34567898 ext
73018.
“NHS Indemnity does not offer no-fault compensation i.e. for non-negligent harm, and NHS
bodies are unable to agree in advance to pay compensation for non-negligent harm.”

14. What will happen to the results of the research study?
We hope to publish the results of this study in a medical or scientific journal (either
electronically or in paper format). We also hope to present the results at a medical or
scientific conference. You will not be identified in any publication.

15. Who is organising and funding the research?
The study is funded by research grants from different funding bodies including Cancer
Research UK.

16. Inducements
You will not receive any inducement (including payment) for taking part in this study.

17. Withdrawal from the study
Your participation in the trial is entirely voluntary. You can change your mind and withdraw
from the study at any time, before or during the scan, and without giving a reason. If you
choose not to be part of this study, either before or during the scan, it will in no way affect
your future medical care. Participation in this study will in no way affect your legal rights.

18. Who has reviewed the study?
The University College London Hospital Research Ethics Committee has reviewed the
study.

19. Contact for further information
For more information, contact the researcher who has asked you to participate, and whose
name will appear on your consent form.

You can also contact Teresita Beeston (Lead Imaging Research Nurse):
Telephone: 020 3447 7539 (ext 77539)
Email: Teresita.Beeston@uclh.nhs.uk
You will be given a copy of this information sheet.
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UCL Centre for Medical Imaging
3rd Floor East, 250 Euston Road
London NW1 2PG
Direct Line: 020 3447 9094
020 3447 9324
Fax: 020 3447 9068

Version 1.2
Date: Oct 2015
UCL R&D Project ID: 13/0450

Web-site: www.uclh.org

PARTICIPANT INFORMATION SHEET

GlucoCEST MRI in Oncology
Trial GT3: Clinical studies for cancer detection using GlucoCEST (Patient volunteers)

You are being invited to take part in a research study. Before you decide it is important for
you to understand why the research is being done and what it will involve. Please take time
to read the following information carefully and discuss it with others if you wish. Ask us if
there is anything that is not clear or if you would like more information. Take time to decide
whether or not you wish to take part.

1. What is the purpose of the study?
We are a group of doctors and medical scientists performing research using a medical
imaging technique called magnetic resonance imaging (MRI). Our work involves developing
new ways to use MRI to acquire images of the body and computers to analyse those
images. In due course, we hope that the methods we are developing will lead to new
techniques for diagnosis and treatment of cancer.

2. Why have I been chosen?
We are looking for patient volunteers who have recently been diagnosed or are currently
receiving treatment for certain types of cancer from University College London, University
College London Hospitals or institutions within UCL Partners.

3. Do I have to take part?
It is up to you to decide whether or not to take part. If you do decide to take part you will be
given this information sheet to keep and be asked to sign a consent form. If you decide to
take part you are still free to withdraw at any time and without giving a reason. A decision to
withdraw at any time, or a decision not to take part, will not affect the standard of care you
receive.

4. What is involved in the study?
Participation involves either a single or two visits to the MRI unit at UCLH for a research
scan for two MRI scans. The scanner operator will go through a standard checklist to ensure
that it is safe to perform an MR scan. You may be asked to change your outer clothes for a
hospital gown, because some clothes contain metal which would affect the MRI scan, or to
remove items of jewellery. We may attach a few small, self-adhesive markers to your skin,
which we would be able to see in the scans.

You will be asked to lie inside a magnetic resonance scanner while images are acquired.
The scanner consists of a large magnet with a tunnel, and you will be inside this tunnel.
Devices known as ‘RF coils’ will be placed on or next to your body. These coils are used to
transmit and receive radiowaves (just like the waves used in radio or television broadcasts)
as part of the imaging process. While the scanner is acquiring images it is quite noisy, so
you will be given earplugs and/or headphones to wear: these will protect your ears from the
noise, and also allow you to hear what the scanner operator is saying. There is also a
microphone so that you can talk to the operator.

Your study involves the administration of glucose solution and maybe an MRI contrast
agent. At the time of the scan we will place two small plastic tubes (cannula) in your arms.
We will then give you an injection of glucose through the cannula to raise the glucose level
in your blood. We will continue to give you glucose through the cannula to maintain the
raised blood glucose level for up to 120 minutes. This technique is safe and it is unlikely
you will notice anything during this injection, although some people get thirsty or feel slightly
nauseous.
In addition, a standard MRI contrast agent (“gadolinium”) which helps highlight blood
vessels may be given through the cannula. It is unlikely you will notice anything during this
injection, although some people get a sweet taste in their mouth.

We will take routine blood samples to monitor your glucose level via the other cannula.

The imaging procedure may last for up to 2 hour. During this time you will usually be asked
to remain quite still, although in some cases you may be asked to move in a specified way
for part of the time, as our research includes studying and correcting for the effects of
motion on MR images. Sometimes you may be asked to hold your breath for one or more
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short periods during scanning. The exact details of the procedure in your specific case will
be explained to you before we begin.

You can stop the examination at any time by talking to the operator.

5. What is the drug or procedure that is being tested?
Magnetic resonance imaging is a well-established technique for imaging the body. It was
introduced into hospitals in the mid-1980s, and has been used at UCLH for many years. We
are developing new, more advanced ways of acquiring and using MR images.

There are no drugs being tested in this study.

6. What are known risks of the study or the side effects of any treatment received?
MRI has been used to image millions of patients worldwide with no ill effects. Although the
possibility of long-term effects cannot be completely ruled out, the weight of experience and
opinion is against this.

Some people find being inside an MR scanner a claustrophobic experience, although this is
less so with the latest, more compact systems like those at UCLH. If you do find the
experience intolerable, we will stop and bring you out of the scanner.

Because MRI involves a very strong magnet, some people are excluded. These include
people with pacemakers and other implanted devices, those with metal foreign bodies (e.g.
shrapnel from war injuries) and those who have had certain types of surgery. Although MRI
is not known to affect the unborn child, we exclude subjects who may be pregnant just to be
on the safe side.

If your standard care pathway includes an MRI scan, then the standard images will be
reviewed by a radiologist as per usual. In most cases a radiologist will not see the
GlucoCEST (research study) part of the MRI scan; instead these will be reviewed by the
researchers involved who may not have expertise in MRI diagnosis. Therefore you should
not regard the research part of the scan as a diagnostic procedure. Although the
GlucoCEST part of the MRI scan may provide some additional information about your
cancer, it is very unlikely that such information alone will alter your treatment or
management; we will always inform you and your clinical team if it does.
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Unexpected abnormalities are occasionally discovered. In the unlikely event these
circumstances the radiologist will also always inform you and your clinical care team. For
this reason, the consent form will ask for your clinical team’s/ GP’s details, and for your
consent to be told if anything potentially abnormal is found.

If your study involves the administration of a contrast agent:
The injection (gadolinium) we give during the MRI scan has been used in day to day
practice for a long time and is very safe. Allergy to the gadolinium contrast is possible but
very rare. Mild reactions (nausea, transient rash etc) occur in less than 3% of patients and
more serious reactions are much less common than this. Participants with renal failure
should not be given contrast agent as part of this study and this will be assessed by a
medically qualified member of staff prior to scanning.

The MR scanner is controlled by software that plans how the images are acquired and also
performs checks to ensure patient/volunteer safety. In your participation in this research
study, we may use software modified by us to change the way images are acquired. Any
software changes will have been reviewed by technical experts to ensure the safety checks
remain in place and are correctly performed.

Infusion of glucose is safe and usually well-tolerated. Your blood glucose level will be
carefully monitored throughout the study. Side-effects are rare and usually limited to
transient nausea and thirst.

7. What are the possible benefits of taking part?
This research may help you and others in the future, but will not benefit you in the short
term.

8. What information is held about me?
All personal information which is collected about you during the course of the research will
be kept strictly confidential and will be kept within the University College London Hospital.
The images will be anonymised and will be stored, handled and processed at the University
College London. Nobody will be able to identify you from the anonymised images. The
investigators are responsible for safety and security of the data. The anonymised data might
be shared with research institutes and companies we collaborate with. Parts of the
anonymised data may also be published in scientific journals and related media.
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9. Studies on tissue
Blood samples will be collected and sent to our laboratories for measurement of plasma
biochemistry including but not limited to plasma glucose level. These samples will be
discarded as per standard laboratory practice. No genetic information will be collected for
this study.

10. Gene Studies
No genetic information will be studied in this project.

11. What happens when the research study stops?
You are not affected by the end of the research study, since we only acquire images and do
not give any treatment.

12. What will happen if the findings may affect the subject personally?
The findings of the study will not affect you personally.

13. What if there is a problem?
If you wish to complain, or have any concerns about any aspect of the way you have been
approached or treated by members of staff you may have experienced due to your
participation in the research, National Health Service or UCL complaints mechanisms are
available to you. Please ask your research doctor if you would like more information on this.
In the unlikely event that you are harmed by taking part in this study, compensation may be
available to you.
If you suspect that the harm is the result of the Sponsor’s (University College London) or the
hospital's negligence then you may be able to claim compensation. After discussing with
your research doctor, please make the claim in writing to Dr Shonit Punwani who is the
Chief Investigator for the research and is based at UCLH. The Chief Investigator will then
pass the claim to the Sponsor’s Insurers, via the Sponsor’s office. You may have to bear the
costs of the legal action initially, and you should consult a lawyer about this.

If you have a concern about any aspect of this study, you should ask to speak to a member
of the study team who will do their best to answer your questions. If you remain unhappy or
wish to complain formally, you can do this through the NHS Complaints Procedure. Details
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can be obtained from the hospital Patient Advice and Liaison Service on 020 34567898 ext
73018.
“NHS Indemnity does not offer no-fault compensation i.e. for non-negligent harm, and NHS
bodies are unable to agree in advance to pay compensation for non-negligent harm.”

14. What will happen to the results of the research study?
We hope to publish the results of this study in a medical or scientific journal (either
electronically or in paper format). We also hope to present the results at a medical or
scientific conference. You will not be identified in any publication.

15. Who is organising and funding the research?
The study is funded by research grants from different funding bodies including Cancer
Research UK.

16. Inducements
You will not receive any inducement (including payment) for taking part in this study.

17. Withdrawal from the study
Your participation in the trial is entirely voluntary. You can change your mind and withdraw
from the study at any time, before or during the scan, and without giving a reason. If you
choose not to be part of this study, either before or during the scan, it will in no way affect
your future medical care. Participation in this study will in no way affect your legal rights.

18. Who has reviewed the study?
The University College London Hospital Research Ethics Committee has reviewed the
study.

19. Contact for further information
For more information, contact the researcher who has asked you to participate, and whose
name will appear on your consent form.

You can also contact Teresita Beeston (Lead Imaging Research Nurse):
Telephone: 020 3447 7539 (ext 77539)
Email: Teresita.Beeston@uclh.nhs.uk
You will be given a copy of this information sheet.
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