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ABSTRACT

Introduction The primary objective of the ReIMAGINE
Prostate Cancer Screening Study is to explore the uptake
of an invitation to prostate cancer screening using MRI.
Methods and analysis The ReIMAGINE Prostate Cancer
Screening Study is a prospective single-centre feasibility
study. Eligible men aged 50-75 years with no prior
prostate cancer diagnosis or treatment will be identified
through general practitioner practices and randomly
selected for invitation. Those invited will be offered an
MRI scan and a prostate-specific antigen (PSA) blood
test. The screening MRI scan consists of T2-weighted,
diffusion-weighted and research-specific sequences,
without the use of intravenous contrast agents. Men

who screen positive on either MRI or PSA density will be
recommended to have standard of care (National Health
Service) tests for prostate cancer assessment, which
includes multiparametric MRI. The study will assess

the acceptability of an MRI-based prostate screening
assessment and the prevalence of cancer detected in MRI-
screened men. Summary statistics will be used to explore
baseline characteristics in relation to acceptance rates and
prevalence of cancer.

Ethics and dissemination RelMAGINE Prostate Cancer
Screening is a single-site screening study to assess the
feasibility of MRI as a screening tool for prostate cancer.
Ethical approval was granted by London—-Stanmore
Research Ethics Committee Heath Research Authority
(reference 19/L0/1129). Study results will be published in
peer-reviewed journals after completion of data analysis
and used to inform the design of a multicentre screening
study in the UK.

Trial registration number ClinicalTrials.gov Registry
(NCT04063566).

INTRODUCTION

Prostate cancer is the most common cancer
in men and second most common cause of
male cancer-related death in the UK.' Cancer
screening seeks to detect disease before it
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Strengths and limitations of this study

» Few studies have evaluated the use of MRI as a pop-
ulation screening test for prostate cancer.

» Recruitment to ReIMAGINE Screening mirrors formal
UK screening programmes of invitation via general
practitioner (GP) practices alone.

» The study will assess the acceptability of MRI as a
screening tool, the prevalence of MRI-defined sus-
picious lesions and any subsequent prostate cancer
detected as a result of their screening invitation.

» The study does not exclude men with a history of
PSA testing, previous negative prostate biopsies
or prostate MRIs and therefore provides a hetero-
geneous population representative of the general
population.

» Participation identification centres (GP practices) are
limited to the London area limiting generalisability
of findings.

becomes clinically apparent to allow effective
treatment. The UK has no prostate cancer
screening programme, but men can ask for
a prostate-specific antigen (PSA) test via
their general practitioner (GP), and men
with a raised PSA or an abnormal digital
rectal examination (DRE) are encouraged to
undergo hospital-based testing.

Several large randomised population-based
studies have been conducted to determine
the long-term effect of a prostate cancer
screening programme on overall and pros-
tate cancer-specific mortality. The Prostate,
Lung, Colorectal and Ovarian Screening
Study randomised over 76 000 men to annual
PSA screening or usual care.” It showed no
difference in prostate cancer mortality in
the screened and control arms but has been
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criticised because half of the control arm had a PSA test
during the study. The European Randomised Screening
for Prostate Cancer Study provides 16-year follow-up
data for 162389 men (aged 55-69 years), randomised
to PSA screening and control groups.” * Prostate cancer
mortality was lower in the screening arm and relative to
13-year data, both the number needed to screen and diag-
nose fell suggesting a benefit to screening in the longer
term. However, the number needed to diagnose remains
high at 18, suggesting considerable overdiagnosis. In the
UK Cluster randomised triAl of PSA testing for prostate
cancer (CAP Trial) of 419582 men, using a single PSA
test, followed by a standard transrectal biopsy if the PSA
was between 3 and 19.9ng/mlL, there was no difference
in prostate cancer mortality in the PSA screened and
control arms.”

While PSA screening may reduce prostate cancer
mortality, it is associated with an increased risk of overdi-
agnosis. PSA screening using varying protocols fails to
discriminate clinically important from unimportant
disease, and a significant proportion of PSA screen-
detected cancer (at least 45% in large population-based
PSA screening studies) is considered low grade.”” As such
this remains an undesirable screening approach, due to
overdetection and subsequent overtreatment, or unnec-
essary surveillance and anxiety.

MRI performs better than standard biopsy in men with
a clinical suspicion of prostate cancer based on a raised
PSA or abnormal DRE. The UK PROMIS Study compared
multiparametric MRI (mpMRI) and 12-core transrectal
ultrasound (TRUS) biopsy with bmm transperineal
mapping biopsy as a gold-standard comparator. Almost
twice as many clinically significant cancers were detected
on mpMRI as on systematic sampling.® The international
PRECISION Study randomised men to either standard
TRUS biopsy or an mpMRI with targeted biopsy alone
for those men with a lesion scoring >3 on mpMRIL” The
MRI-based strategy resulted in increased diagnosis of
clinically significant prostate cancer (38% vs 26%), with
a reduction in detection of indolent disease (9% vs 22%)
with 28% of men avoiding biopsy in the MRI arm. Klotz
et al have similarly described MRI with targeted biopsy
as non-inferior to systematic biopsy in the detection of
clinically important (=Gleason Grade Group 2) cancers,
while avoiding biopsy in more than one-third of men and
reducing the diagnosis of clinically insignificant cancer.”
The MRI First and 4M Studies have also confirmed that
mpMRI and targeted biopsy do not reduce the detection
of clinically significant prostate cancer, but could allow up
to 50% of men to avoid biopsy, and significantly reduce
overdetection.” "’

The next challenge is to see if the benefits of MRI in
men with a suspicion of prostate cancer can be translated
to the screening setting.

STUDY INFORMATION
ReIMAGINE Prostate Cancer Screening is a single-site
screening study at University College London Hospital

(UCLH) National Health Service (NHS) Foundation
Trust. The study will assess the feasibility of MRI as a
screening tool for prostate care and determine the prev-
alence of MRI-defined suspicious lesions and cancer in
men across a spectrum of PSA results. Investigators from
UCLH designed the study and University College London
is the study sponsor (122665).

The study opened to recruitment on 22 October 2019,
and was paused for 5months (March—-August 2020) due
to the coronavirus pandemic. Recruitment completed in
December 2020. There were two non-substantial amend-
ments to the study during recruitment, each described in
detail within online supplemental appendix I. This manu-
script represents protocol V.2.0 14 May 2020.

This study is supported by the Medical Research Council
(grant number MR/R014043/1) and Cancer Research
UK. The chief investigator and principal investigators
have no financial interests in the products or companies
involved in the study.

STUDY OBJECTIVES

Primary

The primary objective of the study is to determine the
acceptance rate of an invitation for a screening prostate
MRI in men who do not have a prostate cancer diagnosis.
The study will also seek to determine the prevalence
of MRI-defined suspicious lesions in men accepting a
screening invitation and the subsequent confirmed pres-
ence of cancer for those men having biopsy as a result of
their MRI findings.

Secondary

Secondary objectives are:

» To determine the proportion of men ineligible due to
prior prostate cancer diagnosis.

» To determine the proportion of men who screen
negative on MRI and PSA density.

» To determine the proportion of men who screen posi-
tive on PSA density alone.

» To determine the proportion of men who screen posi-
tive on MRI alone.

STUDY POPULATION

Men aged 50-75 years old with no previous prostate
cancer diagnosis comprise the target population. Full
inclusion and exclusion criteria are described in box 1.

STUDY DESIGN

Screening and invitation to participate

Potential participants were identified through search-
able databases at partner GP surgeries acting as partici-
pant identification centres (PICs). There are eight PIC
sites within the study: five in North London, two in South
London and one in Ilford, Essex. Three further South
London PIC sites had appropriate permissions to partic-
ipate but this was affected by the COVID-19 pandemic.
Our aim was to have a representative population of
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Box 1 Eligibility criteria for the ReIMAGINE Prostate

Cancer Screening Study

Inclusion criteria

» Men aged 50-75 years.

» No prior prostate cancer diagnosis or treatment.

» Willing and able to provide written informed consent.

Exclusion criteria

» Contraindication for MRI scanning (as assessed by the MRI safety
questionnaire of the positron emission tomography/MRI depart-
ment) which includes but is not limited to: intracranial aneurysm
clips or other metallic objects; intraorbital metal fragments that have
not been removed; pacemakers or other implanted cardiac rhythm
management devices and non-MRI compatible heart valves; inner
ear implants and history of claustrophobia.

» Men who require assisted living, for example, care home living.

» Dementia or other neurological conditions, meaning participant
lacks the capacity to consent.

London GP practices with diversity in both affluence and

ethnicity. We partnered with cancer research networks in

both North and South London to help facilitate this.
Screening for eligibility followed a three-step process:

Step 1

Each of the participating GP surgeries, using the Egton
Medical Information Systems (EMIS), applied a code to
exclude men from the search if they were outside the
age range of 50-75 years or had a previous diagnosis of
prostate cancer. This then produced a random list of 120
men which was checked visually by the GP to exclude any
addresses related to care home/assisted living facilities.
After visual exclusions, the first remaining 100 men were
sent a study invitation.

Invitation letters were sent using a docmail account
(http://www.docmail.co.uk/). The template letter of
invitation is shown in figure 1. The invitation letter
provides contact details for study staff and requests that
interested men contact the study team by telephone or
email to complete formal eligibility screening (‘step 27).

Step 2

Responders directly contacted the study site. At this
time point, the study team pre-screened the potential
participant using an ‘eligibility and MRI safety checklist’
(figure 2). This checklist was used to pre-screen for exclu-
sion criteria not identified by the EMIS search, to ensure
it was safe to proceed with booking of the MRI scan and to
confirm the responder was truly registered at one of the
participating GP practices (confirmation was sought from
the GP practice itself). From August 2020 onwards, this
checklist was modified to include questions in relation to
COVID-19 symptoms and testing.

Step 3

On the day of the study visit, in line with NHS standard
practice, a further MRI safety checklist was repeated by
an NHS trust-employed radiographer. Standard research

INSERT ONTO GP LETTERHEAD

INSET PATIENT DETAILS HERE

Dear insert patient name,

Insert GP organisation name is collaborating with University College London Hospital (UCLH)
on & screening study for Prostate Cancer. fou have been randomly selected from our
existing patient database of men between the ages of 50-75 far invitation who may be able
to participate. Please be assured no details in relation to you have left the practice.

To participate in the screening study, you would be required to attend a single visit at UCLH
where you would be asked to:

The visit will normal lly last approximately 1 hour
and mainly occur on Thursdays & Saturdays. Each

Stock phote man attending the study visit will be offered a free
return taxi ta attend, or reimbursement for other
travel arrangements e.g. train, parking costs.

If this Is of Interest to you, please read the
medical history information sheet included with this letter.
I after reading the information sheet you want to
participate you need to contact the team at UCLH
Stock phota via the contact details below. They will be more
than happy to discuss any further questions you
may have and let you know the next steps should
© Provice. blood sample you wish to take part.
Please see the attached safeguarding document in
relation ta how the study has changed since
Stack photo COVID-19.

[Contact the ReIMAGINE study staff on th
below details:
-
Monday - Friday (Sam-Spm)
(MR1) scan of
Tel: 075 236 8577 or 0207 679 5280

Email: yclh.r

Saturday
Tel: 078 236 85797
{arema ot cocernng 1 0 hot

Figure 1 RelMAGINE Screening Study invitation to
participate. Potential participants were identified through
searchable databases at partner GP surgeries participating
in the study and acting as participant identification centres
(PICs). Invitation letters were sent out by each PIC using a
docmail account (http://www.docmail.co.uk/) in batches of
50-100, to randomly selected eligible men, until 300 men
had had their MRI scan. The invitation letter included contact
details for study staff. Interested men were asked to contact
the team to complete formal eligibility screening and enrol to
the study. The template letter of invitation distributed by PICs
is included in this figure. GP, general practitioner.

screening and baseline data collection was performed in
parallel to this NHS safety check.

Every recruited man was offered both a study MRI scan
and PSA level. Box 1 shows study inclusion and exclusion
criteria and figure 3 outlines study participant flow.

Screening procedures

All men recruited to the ReIMAGINE Prostate Cancer
Screening Study received a PSA blood test and prostate
MRI.

Screening visit

Following signed consent, baseline data were collected
directly from the participant or their medical/GP records
including medical history, demographic information
including ethnicity and family history of prostate cancer,
social information including marital status and concom-
itant medications (use of any anti-androgenic medica-
tions, in particular five alpha-reductase inhibitors in the
last 5 years was specifically asked).

PSA blood test
This was done as a standard blood draw by study staff and
processed via standard UCLH biochemistry procedures.
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relimegine

relimegine

relimegine

Forename Sumame COVID-19 questions
Dot of i Reswitin [ Cves  Ovo | Welht e A T Have yous e ed postie for COVID-18 1 the 4210 daa? e
range? e) Do you have any allergies? If yes please list Yo
et ) = iR N8 i o’ o hospital
Address s permis e
5 Name and s Srveningno | T Aew vou walting o 3 COVID-19 test o the resuts? Tt
s —'—|—[ a ey {wartarie, aspirin hat thins | 1= 3 D0 o have any o the alowing symwioms -
your blod?
& MRI Safety for PATIENTS TparHim, o o
ki  Loss o, or hange i, sense of smell o ste?
Canl confirm you have never previously been diagnosed with Prostate cancer? Vil L Have you ever had Buscopan®? If yes, did you experience any side effects? Yo B e -
I eligible are you able o travel to UCLH for the MRI scan? Do you need any special fnad ot Nate B e 1195 oo he Bk SR Co ST A g Ao S A e gt i e
SSISTINCOT (hden wha requie ssisted Ining 5. care home bving ore excluded) sy o Commone who har aiier teted postie for ot symptameof T
o 2 Do you have tachycardia or any heart problems? Yo bl S b KON L ol Sl cowo ) s
:.-:krw “;mm v -y ich may limit your ability to Yo 3. Do you have megacolon (swollen large bowel) of narrowing of the bowel? el LB If the amswer is ves, @ repeat test woukd need to be completed before ertry to Rospirl is permissible.
cosent son) 4 {a disease that e
5. Do you have a difficulty or pain passing urine (particularly men with prostate L)
probhemsjy Travel Questions
under Ve
T ; = 6 Do you have glaucoms or under investigation for glaucoma? n —
T - Staff USE ONLY:
2. Have you ever had an operation to your heart? Ve = . 5 & wlk, b
i camsic sts, i sele rp o koe s the ot  any questions above are answered ‘yes' piease follow the below guidance -
3. Haw had tion to- k, spine, ? Vel g 390 19T Yo
e oo oo el Tl N Yt e i Questian 1: Absolute co et ;
uring the 1 oo
4. Have you ever had metal fragments in your eyes or other part of your body? Ve
2 S gy, s Bty v EEL RS Question 2,3, 5 & 6:Inf pertaining t the desice nsitu wouls be required Contact mysel, or
5. Hawe you ever had any type of electronic, mechanical or magnetic implants? Veitte MRi departmant to discuss & o
kg newro s 3 mare nor ivasive grower, drug inusion sumgs etc? ram
implants or d = Question 4: As per above, metal fragments that have not been removed would exclude the patient.
Joint reptacements.piaes, s, VC foters, s access ports, penie mplant, sutures, Patients whom are unaware of removal may require an X-ray prior to MRI for confirmation. Cantact
ot s ar ke dednr myself or MRI department to discuss
7. Have you ever swallowed an endoscopy capsule of any other device? i
Can you canfirm whether s has 7 Yes/No
Question 7: Endoscopy eapsule must be known to have left the body prior to MAI
0 ' vour body In the past 3 manths? 7 . i oate |
8. Do you wear dentures, a brace?, N Question 8: Where recent surgery has involved device insertion, again we would require further
10. Do you have epilepsy, or have you had a seizure in the past? Ve infarmation as per above. Contact lucycaseliong@nlisnes or the MRI department to discuss
imited to
i h
11, Da you have a tattoal’s o permanent makeup? therm sy, "
12. Do you weark T T I T — T Questians 513 and ‘Checklist for injection’ section wouldn't exclude patients from MRI unless their assistance is required to travel 1o the room tselt.
1. patch}i s

Note to CTP: document the taxi drop off/pick up area and
instructions of howto find the scanner room when in the hospital,

Figure 2 RelMAGINE Screening Study eligibility and MRI safety checklist. Following an invitation letter, interested men were
invited to contact the ReIMAGINE Screening Study team either by telephone or email to complete formal eligibility screening
according to the ReIMAGINE Screening Study eligibility and MRI safety checklist. This checklist was used to pre-screen for
exclusion criteria not identified by initial searches at partner GP practices, to ensure it was safe to proceed with booking of the
MRI scan and to confirm the responder was truly registered at one of the participating GP practices (confirmation was provided
by the GP practice itself). From August 2020 onwards, this checklist was modified to include questions in relation to COVID-19
symptoms and testing. GP, general practitioner; IUD, intrauterine device; IVC, inferior vena cava; UCLH, University College

London Hospital.

MRI scan

The study MRI consists of axial T2-weighted, diffusion-
weighted and research-specific T2 exploratoryacquisitions
with a total scan time of less than 20 min for each partici-
pant (see online supplemental appendix II for the study
MRI protocol). It was carried out using a 3 Tesla scanner
with the participant in the supine position. No endorectal
coils were used. The clinical sequences performed for the
biparametric MRI (bpMRI) study included T2-weighted
axial turbo spin echo and diffusion-weighted imaging
using a high & value of 2000 s/mm® The clinical protocol
acquisition time was less than 10 min.

Men underwent exploratory imaging for acquisition
of imaging to derive luminal water fraction (LWF) maps.
This sequence is designed to detect and grade prostate
cancer by assessing the fractional volume of water in the
luminal space with cancer having lower LWFs."' The total
exploratory imaging protocol time was less than 10 min.

Reporting of the MRI scan

The MRI scan was reported by two radiologists blinded to
clinical details including the PSA. The primary reporter
reported on the prostate volume, lesion presence, lesion
location and scan quality. All visible MR lesions were
described on an electronic case report form (eCRF).
The second reporter reported a binary result of ‘screen
positive’ or ‘screen negative’ only, but could also include
clinical comments including further description of the
lesions present (see reporting sheet, figure 4). When

there was disagreement between reporters, a third inde-
pendent report was requested, again reporting on a
binary outcome of ‘screen positive’ or ‘screen negative’.
A final report (including the third reporter where appli-
cable) was completed within 14 days from the date of the
MRI scan.

The prostate volume (mL) and an overall whole prostate
binary result of MRI screen positive or negative was given
to indicate the presence of clinically significant lesion(s).
When a lesion was present, further data was reported
including: laterality of the lesion (left/right/both), loca-
tion of the lesion (transition zone, peripheral zone, both,
central zone), location of the lesion (base, mid, apex),
and additional comments (seminal vesicle involvement,
nodal involvement, metastasis). If more than one lesion
was present, the smaller or lower scoring lesions was also
described in the free-text area of the eCRFE.

The T2 exploratory sequence imaging will be anal-
ysed retrospectively, qualitatively and quantitatively, for
concordance against the clinical bpMRL'" Scans will be
reported on the hospital records system (EPIC) and the
result extracted when available and entered onto the
study database against the participant’s unique partici-
pant ID number. Each radiologist should refer to the MRI
standard operating procedure.

Cases where MRI scans could not be done/were not
readable were noted on the MRI eCRF. If the MRI quality
was categorised as non-diagnostic (eg, due to artefacts
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Men randomly selected at GP practice level,
using GP based community screening
approach. Batch invitations according to
age band and GP practice
|

v

Telephone discussion with men who
respond to invitation letter

v

Consent, PSA test, MRI

Visit 1

— .

Screen Negative Screen Positive
Recommendation letter to Non Recommendation letter to
patient with copy sent to GP. Visit patient and GP facilitating NHS
Patient exits study. referral

v

Data Collection & eCRF data
entry from NHS diagnostics

Figure 3 RelMAGINE Prostate Cancer Screening Study
flow. Invitations to participate in the study were sent to
randomly selected, eligible men from collaborating general
practice (GP) surgeries. Eligibility of responding men was
confirmed during a telephone consult prior to recruitment.
On the day of the study visit, men completed a study
consent form, donated blood for PSA testing and underwent
a ReIMAGINE Screening Study MRI of the prostate. Those
who were screen negative exited the study. Screen positive
participants were invited to undergo standard of care
evaluation within an NHS prostate cancer clinic. eCRF,
electronic case report form; NHS, National Health Service;
PSA, prostate-specific antigen.

from air in the rectum distorting images), this was noted
on the MRI reporting eCRF and the screening status
determined by PSA density alone.

Post-screening

The MRI reports and PSA result were reviewed by a
trained urologist no more than 3 weeks after the MRI
scan was performed. Men were deemed ‘screen positive’
if the MRI reported a suspicious visible clinically signifi-
cant lesion, and/or the PSA density was 20.12ng/mL. A
structured letter of the screening results was sent to the
participant and GP. GPs were advised that ‘screen posi-
tive’ men should be referred to secondary care using a
suspected cancer pathway referral for an appointment
within 2weeks in line with National Institute for Health
and Care Excellence (NICE) guidelines. Men who
‘screened negative’ exit the study and no further data will
be collected. An outcome letter was sent to the patient
and their GP.

Post-referral follow-up and data collection

Screen positive men will be tracked to ensure follow
through with NHS referral and to gather data from any
investigations that may occur as a result of the NHS
referral. Further communication with participants and

their GP will continue until 3 months after the recommen-
dation letter is sent, to ascertain additional test results.

The number of diagnostic test(s) performed will
depend on what is clinically indicated. This could include
a standard NHS mpMRI proceeding to a prostate biopsy
where clinically indicated. Study staff will also request
pseudoanonymised Digital Imaging and Communica-
tions in Medicine images of the mpMRI performed at the
secondary care NHS trust.

Any adverse events which occur will be recorded in the
participant’s medical notes and will be reviewed during
monitoring visits. The study schedule of events is outlined
in table 1.

Study amendments

There were two non-substantial amendments over the
duration of the study and each is described in detail in
online supplemental appendix L.

STATISTICAL CONSIDERATIONS
ReIMAGINE Prostate Cancer Screening is a feasibility
study exploring the acceptance rate of MRI screening and
the prevalence of MRI lesions and subsequent diagnoses
of prostate cancer for men who accept MRI screening.
The total number of men invited was determined by an
iterative process of invitation sent in batches until the
acceptance rate was determined. From the 300 men who
accepted the invitation for an MRI scan, we anticipate
that less than one-third will have suspicious lesions that
will prompt referral to NHS secondary care. This figure
correlates with an 18% MRI positivity rate (MRI score
3-5 on non-contrast prostate MRI) observed within the
UK Prostate Cancer Screening Trial Using Imaging trial
(PROSTAGRAM) (NCT03702439) Screening Study.'
For this feasibility study, summary statistics will be used
to present the proportions (with 95% Cls) of men who
accepted screening and who were found to have suspi-
cious lesions on MRI and the proportion who were subse-
quently confirmed to have prostate cancer on biopsy.
Aggregate data (partial postcode data to derive depri-
vation index scoring, age and ethnicity) will be derived
for both participants who consented to the study and all
men sent invitations (ie, inclusive of non-responders)
via partner GP practices. Logistic regression analysis will
be used to explore acceptance rates and prevalence of
cancer in relation to baseline characteristics.

Sample size calculation

There are no formal sample size calculations as this study
is being conducted to inform a larger trial that would test
the efficacy of MRI-based community screening if the
feasibility study confirms acceptable levels of uptake. In
addition to assessing the acceptance rate of a screening
invitation, this feasibility study will aim to determine the
prevalence of MRI-defined suspicious lesions within the
cohort of screening MRIs performed. Work by Nam et al
evaluating the feasibility of mpMRI prostate as a screening

Marsden T, et al. BMJ Open 2021;11:€048144. doi:10.1136/bmjopen-2020-048144

5

“ybuAdoo Aq parosrold 1sanb Aq 120z ‘0€ Jequardas uo jwod fwg uadolwgy/:dny wouy papeojumoq "Tz0g Jequaidas o Uuo 4 T810-0202-uadolwag/9eTT 0T Se paysignd 1say :uado NG


https://dx.doi.org/10.1136/bmjopen-2020-048144
http://bmjopen.bmj.com/

University College London Hospitals

relimegine

Prostate Cancer Screening

Patient name

Hospital no.
MRI date

MRI REPORT
REPORTER 1:

MRI Prostate volume (ml)

MRI scan result [ screen ositive [ Screen Negative
Lesion laterality T et [Tright [Jsoth
Lesion location 1 Oz Oz Oc

Lesion location 2 [ease [IMid [JApex
Report comments

MRI scan quality [T oiagnostic ] Non - Diagnostic
Date & Time of Report
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Figure 4 RelMAGINE Screening Study MRI reporting sheets and electronic case report forms (CRFs). A standardised MRI
reporting sheet was used by each reporter within the study. The primary reporter reported on the prostate volume, lesion
presence, lesion location and scan quality. The second reporter reported a binary result of ‘screen positive’ or ‘screen negative’
only, but may also include clinical comments. CZ, central zone; NHS, National Health Service; PZ, peripheral zone; TZ, transition

zone.

test for prostate cancer, irrespective of PSA level, detected
MRI score 4 or 5 lesions in 17 of 47 (36%) men."” If
we assume half this prevalence rate (15%) in men who
consent to ReIMAGINE Screening, as they are selected
randomly via GP practices, rather than via a newspaper
advert, we will require 300 MRIs in order to identify 45
men with MRI score 4 or 5 lesions.

Ultimately, we plan to use the data from the ReIMAGINE
Screening Study to inform the design of a randomised
controlled trial (RCT). Acceptance rates and disease
pick-up are both important factors to consider and
previous work from Nam et al, and the recently published
UK PROSTAGRAM Study (NCT03702439), which eval-
uates biparametric prostate MRI as a screening tool for
prostate cancer, will inform this further.'? ReIMAGINE
Screening represents early work in this field and its
budget is limited, which also constrained our sample size
to 300.

Future work

Once available, the results of this feasibility study will be
taken into consideration alongside the evidence on which
other screening programmes have based a decision to
screen. For example, uptake rates of national UK breast,
cervical and bowel cancer screening programmes are
74%, 70%-73% and 50%-58%, respectively.'* Detection
of cancer during UK breast and cervical cancer screening
is <1%and 6%-7%, respectively. A total of 12%-15% of
men and 8% of women undergoing a colonoscopy or
other investigation following an abnormal bowel cancer

screening result in England and Scotland receive a cancer
diagnosis.14 These metrics will act as comparators to the
outcome measures of our feasibility study and will be
used to inform the design (primary outcome, sample size,
duration of follow-up) of any future RCT for MRI-based
prostate cancer screening.

PATIENT AND PUBLIC INVOLVEMENT

The ReIMAGINE Project includes a work strand which
focuses solely on patient and public involvement (PPI).
The work strand includes a PPI subcommittee which
meets every 3months. The committee consists of patients,
and the wider public, who have been affected by, or have
experience of, prostate cancer. The committee meet
at least once every 3months to inform prioritisation of
research outputs, steer media outputs and assist with
development of study materials, for example, partici-
pant information videos. All patient-facing documents
are reviewed by a PPI representative or chair of the PPI
subcommittee, and its members.

Patient and public feedback was sought ahead of final-
ising the screening study design. Seventeen patients with
prostate cancer and relatives were invited to join study
focus groups where the study protocol was reviewed.
Suggestions largely centred around the strategy for
communicating screen status to participants and whether
this should be done in writing, face to face with study staff
or via the participants’ GP. A further focus group was held
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Table 1

RelMAGINE Screening Study schedule of assessments

Visit no Invitation Visit 1

Healthcare data collection
(non-visit)

Letter of recommendation
(non-visit)

Day 1
of letter (x14 days)

Letter of invitation X
(up to three attempts)

Informed consent
Medical history
Baseline data collection
Eligibility confirmation
Registration

PSA

MRI

Result review by
urologist

X X X X X X X

Structured letter to
participant and GP*

Data collectiont
(NHS diagnostics)

30 days after acceptance 21 days after MRI

Up to 3 months after referral
to secondary care NHS site
(=1 month)

(£7 days)

Consent and sample collection (including MRI) will take place on the day of enrolment to the study. Outcomes will be communicated to the
participant and their GP before day 28. Healthcare data collection will take place up to 3 months after enrolment.

*An authorised member of the study team will contact the GP of screen positive men, or men themselves, at the following time points: (1) 2 or
3 months after the recommendation letter is sent to ensure action was taken at an NHS trust following the GP referral. (2) 1-2 days after the
recommendation letter is sent to confirm receipt. (3) 2-4 weeks after the recommendation letter is sent to confirm an NHS referral has been

actioned.

tDiagnostic test(s) will be determined by NHS standard of care following referral to secondary care, and in line with patient agreement/
decision. Study staff will request data from the multiparametric MRI+prostate biopsy if clinically indicated.
GP, general practitioner; NHS, National Health Service; PSA, prostate-specific antigen.

with GPs to note their feedback regarding study design.
The study protocol was refined to reflect the suggestions
of both PPI subcommittee and focus group members, as
well as GPs.

The PPI team has been responsible for the develop-
ment of the ReIMAGINE Consortium website (https://
www.reimagine-pca.org). The website hosts a range of
patient and media information resources relevant to each
work strand of the consortium, including the screening
study. Resources include details of the consortium direc-
tors, consortium partners, and links to participant and
public information videos. Additional COVID-19-specific
resources have been provided on the website since the
study resumed recruitment in August 2020, and outline
the steps taken to reduce the risk of COVID-19 exposure
during a study visit.

The ReIMAGINE Screening Study Group is outlined in
online supplemental appendix III.

DISCUSSION AND LIMITATIONS

Few screening and diagnostic paradigms in medicine
have remained as stagnant for as long as that of prostate
cancer. While large population-based screening studies
relying on PSA in the USA, Europe and the UK have

showed that they may have the potential to reduce pros-
tate cancer mortality, the impact of screening on overall
mortality is far less compelling. In addition, prostate
cancer screening using PSA and TRUS biopsy is associ-
ated with an increased risk of overdiagnosis comprising
20%-50% of cancers detected.”” These ‘overdiagnosed’
cancers that would not have presented clinically within
the man’s lifetime still lead to treatments that can result
in significant side effects, particularly on continence and
sexual function.

High-quality studies have now shown a role for mpMRI
prior to biopsy in men at risk of prostate cancer due to a
raised PSA or abnormal DRE.®” Based on these data, in
April 2018, NHS England defined the best timed prostate
cancer diagnostic pathway as using MRI before a biopsy
decision in all men fit for radical treatment.'® In 2019,
NICE guidelines recommended that men with a negative
MRI can choose to avoid immediate biopsy.17 Some Euro-
pean and US guidelines now also advocate for MRI prior
to biopsy.'® ¥

While the use of MRI has been recommended in those
men under consideration for biopsy, the same guidelines
currently recommend against its use as a screening test
citing insufficient evidence and concerns that the low
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specificity of MRI in potentially low-risk patients may result
in false-positive findings which could lead to an increase
in unnecessary biopsies."® Further concerns regarding
the use of MRI for screening in the USA include the cost
and inability to independently study MRI in populations
where PSA screening is widespread.'®

Few studies have evaluated the use of prostate MRI as
a population screening test for prostate cancer. As such,
to date the majority of data used in support of such an
endeavour are extrapolated from MRI use in already
atrisk patients with abnormal PSA. A Canadian pilot
study, by Nam et al conducted in a group of 47 men from
the general population, recruited via newspaper advert,
found that mpMRI was better able to predict prostate
cancer than PSA (OR 2.7, 95%CI 1.4 to 5.4, p=0.004vs
OR 1.1, 95% CI 0.9 to 1.4, p=0.21)." This pilot study was
used to inform a larger trial using bpMRI that is currently
ongoing (NCT02799303). In the UK, the Prostate Cancer
Screening Trial Using Imaging (PROSTAGRAM) using
bpMRI (NCT03702439) found that the use of an MRI
score >4 on screening bpMRI led to a positive test in
10.6% of the 411 screened men, with 11 clinically signifi-
cant and 5 clinically insignificant cancers found, leading
to a sensitivity of 65% and a specificity of 82%."* PROS-
TAGRAM and the Canadian study differ from the current
study in that men are excluded from those studies if they
have had a recent PSA or previous prostate biopsy. Each
study had a recruitment policy that encouraged participa-
tion from interested men who had heard about the study,
whereas the approach in ReIMAGINE Screening mirrors
formal UK screening programmes of invitation via GP
practice alone.

In addition to reporting on the prevalence of MRI-
defined suspicious lesions and the subsequent confirmed
presence of cancer, the present study seeks to determine
the acceptance for the use of MRI as screening tool by
men who are invited to the study. This information will
be important to report to determine the feasibility of an
MRI-based screening programme.

There are limitations of the present study. The first
potential limitation of this study is that it does not exclude
those men with previous PSA testing, history of negative
prostate biopsies or those with previous prostate MRIs.
However, in doing so, this heterogeneous group should
more accurately reflect the general population and
improve external validity. Second, there are no exclusions
for patients on therapy for benign prostate hyperplasia
(BPH) or those with previous BPH procedures which
should again result in a heterogeneous group reflective
of the intended screening population. Third, the study
provides limited information on the feasibility of an RCT.
For example, an invitation letter which results in a good
response during a feasibility study may not generate such
a good response for an RCT during which a proportion of
respondents would be allocated to no screening. A further
consideration is that the ReIMAGINE Prostate Cancer
Screening Study will be conducted at single UK centre
with extensive clinical experience of mpMRI prostate. As

such, the outcomes may not be easily reproducible in less
experienced centres.

CONCLUSION

ReIMAGINE Screening Study is a single-centre feasibility
study exploring the acceptance rate of MRI screening and
the prevalence of MRI lesions and subsequent diagnoses
of prostate cancer for men who accept MRI screening. It
is an important step in working towards further reducing
the harms of prostate cancer screening. If this feasibility
study confirms acceptable levels of uptake, it will be used
to inform a larger study that would test the efficacy of
MRI-based community screening. ReIMAGINE Prostate
Cancer Screening completed recruitment in December
2020.
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