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Background

Early diagnosis of malignant spinal cord compression (SCC) is crucial as pre-treatment
neurologic status is the major determinant of outcome. In metastatic castrate resistant
prostate cancer (NCRPC) SCC is a significant cause of disease-related morbidity and
mortality. We investigated whether screening for SCC with spinal MRI, with pre-
emptive treatment if radiological SCC (rSCC) was detected, reduced the incidence of
clinical SCC (cSCC) in asymptomatic mCRPC patients with spinal metastasis.

Methods

PROMPTS is a phase Il parallel-group, randomised controlled superiority trial. CRPC
patients aged at least 18 years with spinal metastases who did not have related back
pain or neurological symptoms, no previous SCC, and no spinal MRI in previous 12
months were eligible. Participants were randomly allocated (1:1 ratio) to control (no
MRI) or screening spinal MRI. Allocation was not masked. Pre-emptive treatment and
6-monthly spinal MRI were offered to patients with screen-detected rSCC. The primary
endpoint was incidence of cSCC at 12 months. The study is registered:
ISRCTN74112318.

Findings

Between February 26, 2013 and April 25, 2017, we randomly assigned 420 men from
45 UK centres to control (n=210) or screening MRI (n=210). Median age was 74 years
(IQR: 68-79), 53% (222/420) had normal alkaline phosphatase, and median PSA was
48-0ng/ml (IQR: 17-162). rISCC was detected at screening in 61/200 (30-5%)
intervention group patients with assessable scans. At 12 months, the cumulative
incidence of cSCC was 6:7% (95% CI 3-8 to 10-6) in the control group and 4-:3% (2:1 to
7-7) in the intervention group (difference: -2-:41%; 95%Cl:-4-23 to 0-11; p=0-119, HR:
0:64 (95%ClI: 0-37-1-11)).

Interpretation

Despite the substantial incidence of rSCC, the development of cSCC in both groups
was low. Use of screening MRI and pre-emptive treatment did not significantly reduce
the incidence of cSCC in asymptomatic CRPC patients with spinal metastasis.

Funding
Cancer Research UK.
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RESEARCH IN CONTEXT

Evidence before this study

We searched PubMed for articles published between Jan 1, 1970 and Dec 31, 2012, before
trial commencement using the terms “spinal cord compression, cancer, prostate cancer,
magnetic resonance imaging, radiotherapy, spinal surgery, systematic review, guideline” and
then updated results to April 1st, 2021. Systematic reviews and international guidelines have
recognised the importance of early diagnosis and intervention of spinal cord compression
(SCC). Spinal MRl is recommended with subsequent intervention with surgical decompression
or radiotherapy. Institutional studies suggest spinal MRI can detect asymptomatic early
radiological SCC (rSCC) in patients with castration resistant metastatic prostate cancer (CRPC)
and early intervention with radiotherapy markedly reduces the development of clinical SCC
(cSCC). National Institute of Cancer Excellence (NICE) guidance does not recommend spinal
MRI and treatment intervention for asymptomatic patients with spinal metastases, but
randomised trials to evaluate early diagnostic and intervention strategies were encouraged.

Added value of this study

We did the first multi-centre randomised controlled trial to study the role of screening spinal
MRI to detect radiologically defined asymptomatic spinal cord compression (rSCC) in CRPC.
We confirmed the reproducibility of a MR imaging epidural spinal cord compression (ESCC)
scale. We showed that radiotherapy was effective at preventing progression of rSCC to
symptomatic cSCC. However, although the intervention group had a lower risk of developing
cSCC than the control group this did not reach statistical significance. Patients with rSCC had
a high risk of progression to ¢SCC at other spinal sites. Although the resources needed for
spinal MRI and radiotherapy were higher in the intervention group than control group, there
was a decrease in the use of subsequent additional systemic treatments. We were unable to
identify predictive factors for the development of rSCC or ¢SCC.

Implications of all available evidence

Spinal MRI can reliably detect rSCC in CRPC but early rSCC does not usually progress to cSCC
in patient groups who have access to contemporary systemic treatment. We recommend that
the ESCC scale be introduced into routine clinical practice as it clearly communicates the
presence of early rSCC and identifies a high-risk group for subsequent development of cSCC.
Close adherence to NICE Guidelines for the early investigation of spinal symptoms is
important in reducing neurological disability compared with historical experience. Presently
we do not recommend screening spinal MRI in unselected patients with castration resistant
metastatic prostate cancer but further research to identify high risk groups is warranted.



SUMMARY (-325/300 words)

Background

Early diagnosis of malignant spinal cord compression (SCC) is crucial as pre-treatment
neurologic status is the major determinant of outcome. In metastatic castrate resistant
prostate cancer (mCRPC) SCCis a significant cause of disease-related morbidity and mortality.
We investigated whether screening for SCC with spinal MRI, with pre-emptive treatment if
radiological SCC (rSCC) was detected, reduced incidence of clinical SCC (cSCC) in
asymptomatic mCRPC patients with spinal metastasis.

Methods

We did a phase Ill parallel-group, open-label, randomised controlled superiority trial. CRPC
patients aged at least 18 years, performance status 0-2, with spinal metastases with no
related back pain or neurological symptoms, no previous SCC and no spinal MRI in previous
12 months were eligible. Participants were randomly allocated (1:1) to control (no MRI) or
screening spinal MRI using a minimisation algorithm with a random element (balancing
factors: centre, alkaline phosphatase, number of previous systemic treatments, previous
spinal treatment). Serious adverse events were monitored in the 24 hours after screening
MRI. Participants with screen-detected rSCC were offered pre-emptive treatment
(radiotherapy or surgical decompression was recommended) and 6-monthly spinal MRI. The
primary endpoint was time to c¢SCC analysed by intention to treat. The study is registered:
ISRCTN74112318. Trial follow-up is complete.

Findings

Between February 26, 2013 and April 25, 2017, we randomly assigned 420 men from 45 UK
centres to control (n=210) or screening MRI (n=210). Median age was 74 years (IQR: 68-79);
53% (222/420) had normal alkaline phosphatase; median PSA was 48ng/ml (IQR: 17-162).
Screening MRI detected rSCC in 61/200 (31%) patients with assessable scans; time to ¢SCC
was not significantly improved (hazard ratio: 0-64 (95% Cl: 0-37-1-11, gray’s test p=0-12)) at a
median follow-up of 22 months (IQR: 13-31). 1-year ¢SCC rates were 7% (95% Cl 4-11) and
4% (2-8) for control and intervention respectively (difference: -2% (95% Cl -4-0). No serious
adverse events were reported.

Interpretation

Despite the substantial incidence of rSCC, cSCC rate in both groups was low. Routine use of
screening MRI and pre-emptive treatment to prevent cSCC is not warranted in asymptomatic
CRPC patients with spinal metastasis.

Funding
Cancer Research UK.



Introduction

Malignant spinal cord compression (SCC) and its complications have a profound influence on
functional status and quality of life with a resulting increased burden on the health care
system.! Early diagnosis is crucial as pre-treatment neurologic status is the major determinant
influencing outcome. Almost all patients with SCC who are ambulant prior to treatment retain
motor function.?8

Metastatic castration-resistant prostate cancer (MCRPC) predominantly involves the
skeleton, and a significant proportion of disease related morbidity and mortality are
attributed to skeletal-related events (SRE). SCC is the most clinically significant SRE'and
prostate cancer accounts for about 20% of all cases.*®° Population based studies indicate that
SCC occurs in about 7% of lethal PCa,® although in a systematic review up to 24% of patients
with metastatic prostate cancer developed SCC.” In prostate cancer, studies have shown that
it is possible to detect early radiological signs of impending SCC (rSCC) in 27% to 32% of
asymptomatic patients using spinal MRI.1%1!, National Institute for Health and Care Excellence
(NICE) Guidance?® advises that serial MRI to detect SCC should only be performed as part of a
randomised controlled trial (RCT) and that neither radiotherapy nor surgery should be used
to treat asymptomatic spinal metastases to prevent SCC unless part of an RCT. To address
these issues, we did a randomised, phase 3 study to determine the role of screening MRI to
detect rSCC with subsequent pre-emptive treatment to sites of rSCC.

Methods

Study design and participants

PROMPTS is a prospective, phase 3, multicenter, parallel-group, RCT undertaken at 45
National Health Service (NHS) hospitals in the UK. The aims were to assess the value of
screening spinal MRI in men with mCRPC with bone involvement to detect and treat
asymptomatic SCC. The trial was approved by the London Queen Square Multi-centre
Research Ethics Committee (12/L01109), sponsored by The Institute of Cancer Research
(ICR), and conducted in accordance with the principles of good clinical practice. The ICR Clinical
Trials and Statistics Unit (ICR-CTSU; London, UK) coordinated the study and carried out
central statistical data monitoring and all analyses. The study protocol is available (appendix
p26).

Eligible patients had a confirmed pathological diagnosis of prostate adenocarcinoma or a
clinical diagnosis of prostate cancer with osteoblastic bone metastases and a serum prostate
specific antigen level (PSA) >100 ng/dl at diagnosis. Other inclusion criteria included the
presence of asymptomatic spinal metastasis, castration-resistant state (defined as PSA > 5
ng/dl and more than 50% rise above nadir during treatment with a luteinizing hormone-
releasing hormone analogue or after orchidectomy), life expectancy of 6 months or more, and



ECOG performance status 0-2. The main exclusion criteria were presence of any back pain or
neurological symptoms from spinal metastasis, previous spinal MRI within 12 months from
trial entry, previous external beam radiotherapy or surgery to treat SCC, and contra-indication
for MRI. Patients were recruited by their clinical care teams and provided written informed
consent before enrolment.

Randomisation and masking

Patients were randomly allocated in 1:1 ratio to the control group (no MRI) or the
interventional group (screening MRI). Allocation was done centrally by ICR-CTSU using a
minimisation algorithm incorporating an 80% random element; balancing factors were
treatment centre, alkaline phosphatase (ALP) (normal vs raised), number of previous systemic
treatments (first-line vs second-line or later), previous spinal surgery or radiotherapy for
metastatic disease (yes vs no) and following a protocol amendment in April 2015, CT or PET
CT of thorax and abdomen within last six months (yes vs no). Allocation was not masked due
to the impracticality of performing sham MRI.

Procedures

Baseline investigations included PSA measurement, full blood count and biochemistry
including ALP. Neurological assessment was based on the Frankel scale,*? which is a 5-point
standardised neurological assessment tool after spinal cord injury (appendix p3). Patient
reported outcomes (PROs) were with EORTC QLQ C30,*3 EQ-5D-5L,* Brief Pain Inventory (BPI)
15 and Hospital Anxiety and Depression score (HADS). ¢

In the intervention group, screening spinal MRI was performed within four weeks of
randomisation using a minimum field strength of 1 Tesla with a spinal coil. The whole spine
was imaged from the base of skull to the coccyx with sagittal T1 and T2 weighted images.
Sagittal images were supplemented with selected axial images through any suspicious areas
at the discretion of the radiologist. Scans were reported by the local specialist radiologist
using a modified Bilsky scoring system,>%7 which is a 6-point validated scale for epidural
spinal cord compression (ESCC; appendix p4). Each vertebra was individually assessed. rSCC
was defined when no neurological symptoms were present in the presence of epidural
disease, whereas patients displaying neurological symptoms were deemed to have clinical
SCC (cSCCQ).

If the baseline screening MRI was positive for rSCC, pre-emptive treatment was
recommended with radiotherapy or surgical decompression. After treatment, patients had
follow-up MRI every six months.

Participants in both groups were followed up at three monthly intervals for the first two years
and then at 30 and 36 months, as well as at the time of any cSCC episode. Assessments
included neurological status using the Frankel score,’> PRO, and PSA, as well as new



treatments and all spinal MRI; HADS was repeated at three months only. Serious adverse
events were collected for a 24 hour period after the study screening MRI scan using the
National Cancer Institute’s Common Terminology Criteria for Adverse events (CTCAEv4.0). In
the intervention group, adverse events, EQ-5D-5L and BPI were assessed before and after
(not BPI) any pre-emptive treatment. All PROs were completed on paper by the patient at
their clinic visit. The main outcome of interest was EORTC QLQ-C30 physical functioning.
Additional PRO scores reported were; EORTC QLQ C30: functional scales, global health and
pain, BPI: Severity, Interference, HADS: anxiety and depression, EQ-5D-5L: Heath state today.

If new neurological symptoms suggestive of c¢SCC or new onset significant back pain
developed, spinal MRI was performed ideally within 24 hours in accordance with NICE and
local guidelines, regardless of randomised group. All MRI scans leading to a diagnosis of rSCC
or cSCC and a minimum 10% random sample of negative baseline scans were centrally
reviewed (AS, PR, GH) and iterative feedback given to participating radiologists and
oncologists.

The protocol recommended rSCC was treated (pre-emptively) with radiotherapy or surgery
and that NICE guidelines® be followed for cSCC. Short courses of high dose corticosteroids (e.g
dexamethasone 8-24mgs total dose per day) were permitted. Radiotherapy was to be
delivered within one week of rSCC and within 48 hours of ¢SCC. The recommended
radiotherapy dose was 20 Gy given daily in 5 fractions prescribed to at least the mid-point of
the spinal cord /cauda equina. Radiotherapy was to be planned by conventional or CT based
virtual simulation using MRI information to determine the radiotherapy field level and length
which should extend >1 vertebral level beyond site(s) of rSCC/cSCC.

Outcomes
The primary outcome was time to ¢SCC, with the time point of primary interest being one

year. Participants were considered to have developed cSCC if they had a compromised Frankel
score (grade A-D) with supportive radiological findings. If there was diagnostic uncertainty,
cases were centrally reviewed (AH/JM) without knowledge of randomisation group using
available data from MRI, clinical and PRO and radiotherapy or surgical records. Secondary
outcomes were rate of detection of rSCC on screening MRI (intervention group only); one-
year incidences and time (from randomisation) to functional neurological deficit (FND)
(Frankel score grade A-D) and persistent FND (defined as Frankel score not returning to
normal (grade E) after 3 and 6 months); incidence of any SCC (rSCC and cSCC) at one year;
overall survival); cost effectiveness; pain; PROs. In light of primary results, cost effectiveness
analysis have not been pursued.

Statistical analysis
We estimated a one-year cSCC incidence of 15:6% in the control group based on a baseline
rSCC prevalence of 12:9% (calculated as the average rSCC rate reported in asymptomatic



patients in retrospective studies!®!!), median survival of 19 months!® and assuming all
participants with rSCC and 3:2% of those without rSCC at screening would develop cSCC by
one year if untreated.!® We targeted a hazard ratio (HR) of 0-48, equivalent to a reduction in
1 year cSCC rate to 7-8% in the intervention group. Sample size calculations were based on
the log rank test with 5% two sided significance. With 90% power, the original target sample
size was 541 patients. In November 2016 the statistical power was reduced to 85% to allow
for timely completion of recruitment. The revised sample size of 414 (71 events) was based
on uniform accrual over a four year period and a minimum of one-year follow-up for all
participants. No adjustment for non-compliance with screening MRI was made.

In February 2015 a formal pre-planned interim analysis, after 54 patients in the intervention
group had had their baseline MRI, confirmed the interim pre-stipulated rSCC rate was > 10%.

Analyses were by intention to treat. To account for death as a competing risk for outcomes
relating to rSCC, cSCC and FND incidence rates were estimated using the cumulative incidence
function with Gray’s test'® used to compare randomised groups. Estimates of the intervention
effect were made using unadjusted and adjusted sub-distribution models. Baseline covariates
included in all adjusted models were balancing factors and, time since development of CRPC,
time since start of continuous hormone treatment, ECOG performance status (0,1&2) and
PSA. HRs<1 indicate a decreased risk of the event in intervention group compared to the
control group. The sub-distribution model for death (in the presence of cSCC) was also fitted
to ensure results from the cSCC analysis were not due to differences seen in the numbers of
deaths. Cause-specific regression models for ¢SCC with death as a competing risk, and for
death with ¢SCC as a competing risk were also fitted to provide further comparisons. Patients
without ¢SCC were censored at the date of last follow-up. Patients who died before
experiencing cSCC were classified as having a competing event at the date of death.

Incidence of rSCC at screening was calculated using binomial proportions and 95% confidence
intervals provided. Logistic regression was used to assess the effects of baseline covariates.
To assess non-proportionality of covariates in time-to-event multivariable analysis the time
dependency of all pre-specified baseline covariates was considered. Analysis of time to new
additional systemic treatment was post hoc; randomised groups were compared using Gray’s
test. For overall survival, Kaplan-Meier methods were used to estimate rates and unadjusted
and adjusted Cox regression models were fitted for intervention effect. For all non-PRO
analysis p values <0.05 were were considered statistically significant.

The appropriate scoring manuals were used to calculate BPI pain, EORTC QLQ C30 and HADS
scores. Cross-sectional analysis was done at each time point up to 24 months using the Mann-
Whitney U test, with 12 months being the primary time point of interest. Change from
baseline to 12 months was assessed using ANCOVA adjusting for the baseline scores. Plots of
residuals vs predicted values were used to assess the constant variance assumption. Missing



data (including deaths) were not considered to be missing at random and therefore patterns
of missingness were explored. In particular completeness of data by visit period as well as
baseline scores with and without paired 12 months scores were observed by randomised
group for PRO to assess possible effects of missing data. To account for multiple testing of
secondary PROs, only p-values below 0-01 were considered statistically significant.

Analyses were based on a database snapshot taken on April 23 2020, and were done using
SAS version 9.4, except for competing risk regression models where STATA version 16 was
used. The trial management group was overseen by an independent trial steering committee.
Safety and efficacy data were reviewed regularly by an independent data monitoring
committee (IDMC). The trial was prospectively registered (ISRCTN74112318).

Role of funding source

The funding source provided peer-reviewed approval for the trial, but had no other role in
study design, collection, analysis, interpretation of data, or writing of the report. The
corresponding author had full access to all the data in the study and had final responsibility
for the decision to submit for publication. VH, CG, and EH also had full access to the data.

Results

Between February 26, 2013, and April 25, 2017, 420 men were recruited from 45 centres in
the UK (appendix p5), with 210 patients assigned to each study group (Figure 1). Demographic
and clinical characteristics are presented in table 1. Clinical symptoms and signs recorded pre-
randomisation were similar between randomised groups (appendix p6). Median follow-up
(reverse Kaplan-Meier) was 22 months (IQR: 13-31).

Screening spinal MRI was performed in 201/210 (96%) participants in the intervention group
(Figure 1) with a median time from randomisation to scan of 30 days (IQR 15-35). No serious
adverse events were reported. Sixty one of 200 (31%) patients with assessable scans had rSCC
and a total of 140 individual metastases associated with rSCC identified (median 1 lesion per
patient, IQR 1-3). Maximum ESCC scores were 1a: 26/61 (43%); 1b: 17/61 (28%); 1c: 12/61
(20%); 2: 2/61 (3%), and 3: 4/61 (7%). Sixteen metastases (11%) were in the cervical spine, 41
(29%) in the upper thoracic spine (T1-T6), 50 (36%) in the lower thoracic spine (T7-T12), and
33 (24%) in the lumbar spine (Table 2). Central review of scans showed concordance of 92:4%
with local radiology assessments (Table 2).

Radiotherapy was given to sites of rSCC in 50/61 (82%) patients (Figure 1), dose was 20 Gray
in 5 fractions for 52/57 (91%) treatment sites (appendix p7). Adverse events were uncommon
after spinal radiotherapy for rSCC (appendix p8). Grade 1-2 events occurring in 210% of
patients were constipation in 8/50 (16%), back pain in 7/50 (14%). There was one grade 3 AE
of chest pain. Corticosteroids were given to 28/61 (46%) of patients (median dose
dexamethasone 8 mg (IQR 4-16), median duration 11 days (IQR 7-19)). Protocol defined



follow-up MRI was performed in 32/44 (73%) screen-positive patients treated with
radiotherapy and alive at 6 months. In these 32 evaluable patients, out of 69 assessable and
treated metastases with rSCC, 39 (57%) had improved ESCC score, 27 (39%) were stable and
3 (4%) had progressed (2 cases 1a/b to 1c, 1 case 1c to 3) (Figure 2a, appendix p9). At 12
months, out of 46 assessable and treated sites with rSCC in 21 evaluable patients (58% of 36
patients alive), 37 (80%) metastatic sites with rSCC had improved ESCC scores, 7 (15%) were
stable and 2 (4%) had progressed (2 cases 1a/b to 1c) (Figure 2b). A clinical decision was made
not to treat 18 sites with rSCC (all ESCC 1a/b, 1c). Of these 12 (67%) had improved ESCC score
and 6 (33%) were stable, based on 6-month MRI assessment and none had progressed by 12
months (Figure 2a, 2b).

On univariable analysis, covariates associated with rSCC were raised ALP (OR 2:31, 95% ClI
1-24-4-28, p=0-008) and InPSA at randomisation (OR 1:50 95% Cl 1:19-2-89, p<0-001). InPSA
at randomisation remained significant on multivariable analysis (OR 1:49 95% ClI 1-15-1-92,
p=0-002) (appendix p10)). However neither parameter appeared to usefully separate clinical
groups (appendix p 11).

In the control group, cumulative incidence of cSCC at 12 and 24 months was 7% (95% Cl 4-11,
n=14) and 13% (95% Cl 9-18, n=26) and for the intervention group was 4% (95% Cl 2-8, n=9)
and 9% (95% Cl 6-14, n=19) respectively (p=0-12, Figure 3a). Unadjusted and adjusted sub-
distribution models showed no statistically significant intervention effect (unadjusted HR 0-64
(95% Cl: 0:37-1-11), p=0-11 and adjusted HR 0:62 (0-:34-1-19), p= 0-10) (appendix p13). HR for
the development of cSCC calculated using a cause-specific model were similar (unadjusted HR
0-67 (0-38-1-16) p=0-149, adjusted HR 0-61 (0-35-1-08) p=0:09). Sub-distribution and cause
specific models for death with ¢SCC as competing risk showed no intervention effect. At 12
months, the intervention rSCC screen-positive group had a higher cumulative cSCC incidence
than the screen-negative group: 7 cases (12% (95% Cl 5-21) vs 2 cases 1% (0-4), p=0-13). At
24 months, the cumulative incidence of cSCC increased to 13% (6-23) in the screen-positive
group and 8% (4-13) in the screen-negative group. The incidence of ¢SCC was lower in the
rSCC screen-negative group compared with the control group (p=0-04) (appendix p14). Raised
ALP was the only variable found to have a significant association with the development of
cSCC, but the number of events is small (appendix p 13)) and ALP groups did not adequately
stratify patients for screening.

ESCC scores for the first ¢cSCC event recorded over the duration of the trial were in similar
proportion in the two randomised groups with ESCC 1a/1b, 1c and 2/3 scores in 6 (24%), 2
(8%), and 17 (68%) patients in the control group and 2 (11%), 4 (22%), and 12 (67%) patients
in the intervention group (10 patients had unknown scores). Frankel scores showed most
patients remained ambulant (score D) at the time of cSCC in both groups with scores of A/B,
Cand Din 1 (3%), 6(19%) and 19 (59%) control group patients, and in 2 (10%), 2 (10%), and 9



(43%) intervention group patients respectively (14 patients had unknown scores) (appendix
pl5).

All patients treated for cSCC had initial radiotherapy, one patient had subsequent salvage
surgery. Dose was 20 Gray in 5 fractions for 17/36 (47%) sites treated and a further 15 sites
received 8 Gray in single fraction (appendix p7). Hospitalisation for SCC was documented for
19/51 (37%) patients for a median of 5 days (IQR 4-9, n missing=1) in the control group and
for 12/37 (32%) patients for a median of 15 days (IQR 4-21, n missing=1) in the intervention

group.

Thirty nine patients had assessable Frankel scores at least 6 months after the initial cSCC
diagnosis, 4/26 (15%) patients in the control group recovered to Frankel score E (no deficit)
compared with 3/13 (23%) in the intervention group (appendix p15). Time to persistent FND
(Frankel score A-D) is shown in figure 3b, with cumulative incidences of 6% (95% ClI 3-10, n=12)
and 11% (95% ClI 7-16, n=23) in the control group compared with 3% (95% Cl 1-6, n=6) and 7%
(95% Cl 4-11, n=15) in the intervention group at 1 and 2 years respectively (p=0-07). PROs
revealed no significant differences between the randomised groups in any measure (appendix
p16-23).

Overall survival was similar in both randomised groups with median survival of 22:2 months
(IQR 12:4-32-7) and 22:0 months (IQR 12:4-34-6) for control and intervention groups
respectively (p=0-82, figure 3c). Deaths from prostate cancer were documented in 158/174
(91%) and 150/172 (87%) of the control and intervention groups respectively (appendix p23).
On multivariable analysis, covariates associated with overall survival were ALP (HR 19, 95%
Cl 1-5-2-4; p<0-001), ECOG status (HR 16, 95% Cl 1-2-1-9; p<0-001) and InPSA (HR 1-3, 95% ClI
1-2-1-4; p<0-001).

Analysis of time to new additional systemic treatment was carried out post hoc. New systemic
treatments were started more commonly in the control group (figure 4), significant
differences were seen for chemotherapy and any new systemic treatment. At 12 months the
number of patients that had received chemotherapy or any new systemic treatment was 55
(26%) and 147 (70%) in the control group and 31 (15%) and 113 (54%) in the intervention
group (appendix p24). More spinal radiotherapy was used in the intervention than control
group. After 12/24 months follow-up, 86/107 courses of radiotherapy had been given in the
intervention group; 51 courses for rSCC on screening scans, 27/40 for subsequent r/cSCC and
8/16 for bone pain alone. In the control group 32/43 courses had been given for SCC and
17/19 for bone pain alone. By 24 months, 48 (23%) patients in the control group had received
spinal radiotherapy compared with 85 (41%) patients in the intervention group (appendix
p24).
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Overall, 361 (201 screening, 85 protocol defined and 74 additional) and 98 spinal MRI scans
were performed in the 24 months after randomisation in intervention and control groups
respectively (appendix p25).

Discussion

We performed the first randomised trial to assess the role of screening 2° using spinal MRI to
detect and treat rSCC in metastatic prostate cancer and found no statistically significant
reduction in the proportion of patients with cSCC at 12 months with a difference between
control and intervention groups of -2:41% (95% Cl: -4-:23-0-11).We chose to use a validated
ESCC scale, developed by Bilsky and colleagues,>®'’ for assessing rSCC on both screening and
additional MRI scans. Although it is not routinely used in the UK, we found that specialist
radiologists in the participating centres rapidly adapted to the scoring system with iterative
feedback from the central review team. All vertebral levels were scored and levels of rSCC
were reliably identified by local and central radiologists as suggested previously.t’

We identified rSCC in 61/200 (31%) of the screening MRI scans. This was similar to the 27-
32% reported from previous single institutional experiences although higher than the
incidence in asymptomatic patients.’%!! Any differences are likely due to patient selection
factors varying between historic and contemporary cohorts and MR reporting methods.
Seventy percent of screened patients had “early” rSCC graded as ESCC 1a or b, with a further
20% graded 1c and 10% graded 2 or greater. In the screened population, 82% went on to have
pre-emptive treatment. Although consideration of surgical options?3#2! was encouraged in
the protocol, treatment was uniformly with radiotherapy. The protocol standard dose of 20
Gray in 5 fractions was used most commonly which aligns with current practice for treatment
of ¢SCC.822 The effectiveness of radiotherapy is usually judged clinically according to
ambulatory status. We had the additional opportunity to assess response radiologically, and
repeat MRI after 6 months showed only 3/69 (4%) of treated metastases had progressed in 2
patients. However, 23 new sites of rSCC had appeared in 8 patients.

Despite the substantial incidence of rSCC, the development of ¢SCC in both randomised
groups was lower than anticipated. Cumulative rates of development of cSCC at 12 months,
the primary endpoint of the trial, were 7% and 4% in the intervention and control groups
respectively. The rSCC screen-positive subgroup were at particular risk (12% cumulative
incidence at 12 months) of the subsequent development of cSCC. In the MRI screen-negative
group, the rate of cSCC was very low at 1% at 12 months but then increased to 8% at 24
months which is in accordance with previous suggestions of a 12 month “protective window”
of a negative spinal MRI from single centre studies.’®?3> A population based study has
suggested a prevalence of 7% of metastatic SCC in mCRPC patients? although single institution
estimates have been as high as 24%.72* Data from more recent trials using the new generation
of life-prolonging therapies have reported slightly lower incidences of cSCC of between 3-
8%.12528 patients enrolled in the PROMPTS trial had biochemically progressing disease and
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additional systemic treatments were given as clinically appropriate. Effective systemic
treatments reduce both the incidence of skeletal related events, including cSCC*?>?® and are
likely to have an impact on the progression of rSCC to ¢SCC. Assuming a similar, but
undetected rate of rSCC in the control group compared with the intervention group, it is
apparent that the rate of development of ¢cSCC was considerably less that the detection of
rSCC. The reduction of use of systemic treatments in the intervention group in the 12 months
after randomisation was unexpected but a plausible mechanism might be through the impact
of radiotherapy on progression in major sites of bone disease?®3° In particular the use of
radiotherapy to treat sites of oligoprogression, arising from resistant sub-clones, may allow
the continuation rather than change of systemic treatments®.

The majority of patients with ¢SCC (28/39, 72%), in the trial remained ambulant with Frankel
scores <D, with no difference between the randomised groups. The degree of FND appears
less than in past reports. Most patients with prostate cancer and SCC have previously been
reported as non-ambulant,*>3%; this has improved in more recent years although the majority
of patients still have motor deficits.>’ We suspect the intended strict application of NICE
guidelines for immediate assessment of new back pain® and protocol required 3 monthly
follow-up for 2 years may have had a favourable impact in both randomised groups. Early
detection of cSCC may encourage use of more contemporary treatment techniques to treat
spinal metastasis, such as stereotactic body irradiation,>®3%3233 that are more effective in
achieving local control. However, enthusiasm for early intervention following screening MRI
should be tempered by the likelihood of over-treatment.

More imaging and radiotherapy resources were used in the intervention than control group.
This can be balanced against less use of new systematic treatments and possible reduction in
FND in the intervention group. Refinement in the selection of patients for MRI screening
would be helpful. In common with other investigators, we found that performance status,
ALP and PSA levels were related to survival.” However, with the exception of ALP, we could
not confirm previous observations that biochemical, clinical or pathological parameters were
risk factors for the development of cSCC.373? This may be due to the relatively small number
of patients developing cSCC as well as the intervention for rSCC. We showed that pre-
screening PSA and ALP levels are related to the presence of rSCC but neither co-variate alone
or in combination appeared to usefully stratify the patient population. We did not record data
on extent of disease on Technetium (Tc) bone scan. Previous reports suggest that the number
of spinal metastases or whole vertebral body involvement identifies high risk groups for the
development of ¢SCC”1%11%24 which might assist patient selection for screening MRI to detect
clinically occult SCC.2%34 |t would be helpful to assess the relationship of extent of spinal
disease on MR and other imaging modalities with rSCC and ¢SCC and also whether extent of
spinal disease at the time of first development of bone metastases or at the time of
development of mCRPC might assist in stratification of patients for screening MRI.
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Limitations of the trial include the non-blinded screening intervention allocation and the
emphasis on patient and clinical staff appreciation of cSCC which although in line with NICE
Guidelines® may have led to earlier detection of c¢SCC than in usual clinical practice. With
fewer than expected events the study is likely to have been underpowered for the primary
endpoint. Any assessment of the impact of radiotherapy treatment intervention is
confounded by the use of additional systemic treatment options but these are “standard of
care” for mCRPC and included presently available life-prolonging options.}142527.28 A
pragmatic decision was made to use the short Frankel instrument to assess FND in oncology
clinics rather than more detailed neurological assessments. Data completeness reduced with
duration of follow-up as might be anticipated in an increasingly frail population but was
similar in the randomised groups. A full cost effectiveness analysis is outside the scope of this
report. It would need linkage to Hospital Episodes Statistics data for robustness and ideally
include a contemporary non-trial cohort with ¢cSCC for comparison.

In summary, the trial demonstrated the reproducibility of the ESCC scale and we recommend
its widespread adoption in oncology practice.® We found no statistically significant differences
in incidence of c¢SCC or persistent FND between the MRI screened intervention and control
groups. Severity of ¢SCC judged by Frankel scores were similar in the randomised groups
although lower than in previous reports. MRI screen-detected early rSCC does not always
progress to cSCC with contemporary systemic management of CRPC and observation may be
reasonable for ESCC grade 1a/b rSCC. However, particular vigilance is recommended for these
patients with a low threshold for recommending spinal MRI if any new back pain manifests as
they are at substantial risk of developing new sites of cSCC. Further efforts to better identify
patients at high risk for rSCC and cSCC are warranted to refine selection of groups for
screening spinal MR. The low rates of neurological impairment suggest that patients in both
intervention and control groups may have gained benefit from trial entry and emphasise the
importance of the early detection and management of cSCC in line with NICE guidelines.?
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FIGURE legends

Figure 1: Trial profile

Figure 2: Epidural Spinal Cord Compression (ESCC) vertebra levels scores at screening and
follow-up spinal MRI scans at 6 months (panel A) and 12 months (panel B) in patients in the
intervention group with rSCC on screening MRI managed with or without spinal
radiotherapy.

Legend

Number of patients in circles; white circles indicate radiotherapy given; grey circles indicate
radiotherapy not given.

Points on diagonal line represent no change in ESCC score; points above diagonal line
represent improvement in maximum ESCC score. Radiotherapy was given to vertebra
adjacent to sites of rSCC so that ESCC scores 0 and 9 could increase to >1a on follow-up.

Figure 3. Cumulative incidence and Kaplan-Meier plots

Legend

Cumulative incidence of clinical spinal cord compression (cSCC, panel A), persistent
neurological functional deficit (panel B) and, Kaplan-Meier plot of overall survival (panel C).

Figure 4. Time to first additional post randomisation systemic anti-cancer treatment

Legend: Death treated as a competing risk; A) new hormone therapy, B) new chemotherapy,
C) new radioisotope therapy, D) any new systemic treatment.
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RESEARCH IN CONTEXT

Evidence before this study

We searched PubMed for articles published between Jan 1, 1970 and Dec 31, 2012, before
trial commencement using the terms “spinal cord compression, cancer, prostate cancer,
magnetic resonance imaging, radiotherapy, spinal surgery, systematic review, guideline” and
then updated results to April 1st, 2021. Systematic reviews and international guidelines have
recognised the importance of early diagnosis and intervention of spinal cord compression
(SCC). Spinal MRl is recommended with subsequent intervention with surgical decompression
or radiotherapy. Institutional studies suggest spinal MRI can detect asymptomatic early
radiological SCC (rSCC) in patients with castration resistant metastatic prostate cancer (CRPC)
and early intervention with radiotherapy markedly reduces the development of clinical SCC
(cSCC). National Institute of Cancer Excellence (NICE) guidance does not recommend spinal
MRI and treatment intervention for asymptomatic patients with spinal metastases, but
randomised trials to evaluate early diagnostic and intervention strategies were encouraged.

Added value of this study

We did the first multi-centre randomised controlled trial to study the role of screening spinal
MRI to detect radiologically defined asymptomatic spinal cord compression (rSCC) in CRPC.
We confirmed the reproducibility of a MR imaging epidural spinal cord compression (ESCC)
scale. We showed that radiotherapy was effective at preventing progression of rSCC to
symptomatic cSCC. However, although the intervention group had a lower risk of developing
cSCC than the control group this did not reach statistical significance. Patients with rSCC had
a high risk of progression to ¢SCC at other spinal sites. Although the resources needed for
spinal MRI and radiotherapy were higher in the intervention group than control group, there
was a decrease in the use of subsequent additional systemic treatments. We were unable to
identify predictive factors for the development of rSCC or ¢SCC.

Implications of all available evidence

Spinal MRI can reliably detect rSCC in CRPC but early rSCC does not usually progress to cSCC
in patient groups who have access to contemporary systemic treatment. We recommend that
the ESCC scale be introduced into routine clinical practice as it clearly communicates the
presence of early rSCC and identifies a high-risk group for subsequent development of cSCC.
Close adherence to NICE Guidelines for the early investigation of spinal symptoms is
important in reducing neurological disability compared with historical experience. Presently
we do not recommend screening spinal MRI in unselected patients with castration resistant
metastatic prostate cancer but further research to identify high risk groups is warranted.



SUMMARY (-325/300 words)

Background

Early diagnosis of malignant spinal cord compression (SCC) is crucial as pre-treatment
neurologic status is the major determinant of outcome. In metastatic castrate resistant
prostate cancer (mCRPC) SCCis a significant cause of disease-related morbidity and mortality.
We investigated whether screening for SCC with spinal MRI, with pre-emptive treatment if
radiological SCC (rSCC) was detected, reduced incidence of clinical SCC (cSCC) in
asymptomatic mCRPC patients with spinal metastasis.

Methods

We did a phase Ill parallel-group, open-label, randomised controlled superiority trial. CRPC
patients aged at least 18 years, performance status 0-2, with spinal metastases with no
related back pain or neurological symptoms, no previous SCC and no spinal MRI in previous
12 months were eligible. Participants were randomly allocated (1:1) to control (no MRI) or
screening spinal MRI using a minimisation algorithm with a random element (balancing
factors: centre, alkaline phosphatase, number of previous systemic treatments, previous
spinal treatment). Serious adverse events were monitored in the 24 hours after screening

MRI. Participants with screen-detected rSCC were offered pre-emptive treatment
(radiotherapy or surgical decompression was recommended) -and 6-monthly spinal MRI. The

primary endpoint was time to c¢SCC analysed by intention to treat. The study is registered:
ISRCTN74112318. Trial follow-up is complete.

Findings

Between February 26, 2013 and April 25, 2017, we randomly assigned 420 men from 45 UK
centres to control (n=210) or screening MRI (n=210). Median age was 74 years (IQR: 68-79);
53% (222/420) had normal alkaline phosphatase; median PSA was 48-8ng/ml (IQR: 17-162).
Screening MRI detected rSCC in 61/200 (36-531%) patients with assessable scans; time to
¢SCC was not significantly improved (hazard ratio: 0-64 (95% Cl: 0-37-1-11, gray’s test
p=0-1192)) at a median follow-up of 22 months (IQR: 13-31). 1-year cSCC rates were 6-%7%
(95% Cl 3-84-10-611) and 4-3% (2-4—7%78) for control and intervention respectively
(difference: -2-432%:% (95% Cl -4-23-0-31). No serious adverse events were reported.

Interpretation

Despite the substantial incidence of rSCC, cSCC rate in both groups was low. Routine use of
screening MRI and pre-emptive treatment to prevent cSCC is not warranted -in asymptomatic
CRPC patients with spinal metastasis.

Funding
Cancer Research UK.



Introduction

Malignant spinal cord compression (SCC) and its complications have a profound influence on
functional status and quality of life with a resulting increased burden on the health care
system.! Early diagnosis is crucial as pre-treatment neurologic status is the major determinant
influencing outcome. Almost all patients with SCC who are ambulant prior to treatment retain
motor function.?8

Metastatic castration-resistant prostate cancer (MCRPC) predominantly involves the
skeleton, and a significant proportion of disease related morbidity and mortality are
attributed to skeletal-related events (SRE). SCC is the most clinically significant SRE'and
prostate cancer accounts for about 20% of all cases.*®° Population based studies indicate that
SCC occurs in about 7% of lethal PCa,® although in a systematic review up to 24% of patients
with metastatic prostate cancer developed SCC.” In prostate cancer, studies have shown that
it is possible to detect early radiological signs of impending SCC (rSCC) in 27% to 32% of
asymptomatic patients using spinal MRI.1%1!, National Institute for Health and Care Excellence
(NICE) Guidance?® advises that serial MRI to detect SCC should only be performed as part of a
randomised controlled trial (RCT) and that neither radiotherapy nor surgery should be used
to treat asymptomatic spinal metastases to prevent SCC unless part of an RCT. To address
these issues, we did a randomised, phase 3 study to determine the role of screening MRI to
detect rSCC with subsequent pre-emptive treatment to sites of rSCC.

Methods

Study design and participants

PROMPTS is a prospective, phase 3, multicenter, parallel-group, RCT undertaken at 45
National Health Service (NHS) hospitals in the UK. The aims were to assess the value of
screening spinal MRI in men with mCRPC with bone involvement to detect and treat
asymptomatic SCC. The trial was approved by the London Queen Square Multi-centre
Research Ethics Committee (12/L01109), sponsored by The Institute of Cancer Research
(ICR), and conducted in accordance with the principles of good clinical practice. The ICR Clinical
Trials and Statistics Unit (ICR-CTSU; London, UK) coordinated the study and carried out
central statistical data monitoring and all analyses. The study protocol is available (appendix
p26).

Eligible patients had a confirmed pathological diagnosis of prostate adenocarcinoma or a
clinical diagnosis of prostate cancer with osteoblastic bone metastases and a serum prostate
specific antigen level (PSA) >100 ng/dl at diagnosis. Other inclusion criteria included the
presence of asymptomatic spinal metastasis, castration-resistant state (defined as PSA > 5
ng/dl and more than 50% rise above nadir during treatment with a luteinizing hormone-
releasing hormone analogue or after orchidectomy), life expectancy of 6 months or more, and



ECOG performance status 0-2. The main exclusion criteria were presence of any back pain or
neurological symptoms from spinal metastasis, previous spinal MRI within 12 months from
trial entry, previous external beam radiotherapy or surgery to treat SCC, and contra-indication
for MRI. Patients were recruited by their clinical care teams and provided written informed
consent before enrolment.

Randomisation and masking

Patients were randomly allocated in 1:1 ratio to the control group (no MRI) or the
interventional group (screening MRI). Allocation was done centrally by ICR-CTSU using a
minimisation algorithm incorporating an 80% random element; balancing factors were
treatment centre, alkaline phosphatase (ALP) (normal vs raised), number of previous systemic
treatments (first-line vs second-line or later), previous spinal surgery or radiotherapy for
metastatic disease (yes vs no) and following a protocol amendment in April 2015, CT or PET
CT of thorax and abdomen within last six months (yes vs no). Allocation was not masked due
to the impracticality of performing sham MRI.

Procedures

Baseline investigations included PSA measurement, full blood count and biochemistry
including ALP. Neurological assessment was based on the Frankel scale,*? which is a 5-point
standardised neurological assessment tool after spinal cord injury (appendix p3). Patient
reported outcomes (PROs) were with EORTC QLQ C30,*3 EQ-5D-5L,* Brief Pain Inventory (BPI)
15 and Hospital Anxiety and Depression score (HADS). ¢

In the intervention group, screening spinal MRI was performed within four weeks of
randomisation using a minimum field strength of 1 Tesla with a spinal coil. The whole spine
was imaged from the base of skull to the coccyx with sagittal T1 and T2 weighted images.
Sagittal images were supplemented with selected axial images through any suspicious areas
at the discretion of the radiologist. Scans were reported by the local specialist radiologist
using a modified Bilsky scoring system,>%7 which is a 6-point validated scale for epidural
spinal cord compression (ESCC; appendix p4). Each vertebra was individually assessed. rSCC
was defined when no neurological symptoms were present in the presence of epidural
disease, whereas patients displaying neurological symptoms were deemed to have clinical
SCC (cSCCQ).

If the baseline screening MRI was positive for rSCC, pre-emptive treatment was
recommended with radiotherapy or surgical decompression. After treatment, patients had
follow-up MRI every six months.

Participants in both groups were followed up at three monthly intervals for the first two years
and then at 30 and 36 months, as well as at the time of any cSCC episode. Assessments
included neurological status using the Frankel score,’> PRO, and PSA, as well as new



treatments and all spinal MRI; HADS was repeated at three months only. Serious adverse
events were collected for a 24 hour period after the study screening MRI scan using the
National Cancer Institute’s Common Terminology Criteria for Adverse events (CTCAEv4.0). In
the intervention group, adverse events, EQ-5D-5L and BPI were assessed before and after
(not BPI) any pre-emptive treatment. All PROs were paperand-completed on paper by the
patient at their clinic visit. The main outcome of interest was EORTC QLQ-C30 physical

functioning. Additional PRO scores reported were; EORTC QLQ C30: functional scales, global

health and pain, BPI: Severity, Interference, HADS: anxiety and depression, EQ-5D-5L: Heath
state today.

If new neurological symptoms suggestive of ¢SCC or new onset significant back pain
developed, spinal MRI was performed ideally within 24 hours in accordance with NICE and
local guidelines, regardless of randomised group. All MRI scans leading to a diagnosis of rSCC
or cSCC and a minimum 10% random sample of negative baseline scans were centrally
reviewed (AS, PR, GH) and iterative feedback given to participating radiologists and
oncologists.

The protocol recommended rSCC was treated (pre-emptively) with radiotherapy or surgery

and that NICE guidelines® be followed for cSCC. Short courses of high dose corticosteroids (e.g
dexamethasone 8-24mgs total dose per day) were permitted. Radiotherapy was to be
delivered within one week of rSCC and within 48 hours of ¢SCC. The recommended
radiotherapy dose was 20 Gy given daily in 5 fractions prescribed to at least the mid-point of
the spinal cord /cauda equina. Radiotherapy was to be planned by conventional or CT based
virtual simulation using MRI information to determine the radiotherapy field level and length
which should extend >1 vertebral level beyond site(s) of rSCC/cSCC.

Outcomes
The primary outcome was time to ¢SCC, with the time point of primary interest being one

year. Participants were considered to have developed cSCC if they had a compromised Frankel
score (grade A-D) with supportive radiological findings. If there was diagnostic uncertainty,
cases were centrally reviewed (AH/JM) without knowledge of randomisation group using
available data from MRI, clinical and PRO and radiotherapy or surgical records. Secondary
outcomes were rate of detection of rSCC on screening MRI (intervention group only); one-
year incidences and time (from randomisation) to functional neurological deficit (FND)
(Frankel score grade A-D) and persistent FND (defined as Frankel score not returning to
normal (grade E) after 3 and 6 months); incidence of any SCC (rSCC and ¢SCC) at one year;

overall survival); cost effectiveness; pain; PROs-with-EORTC-QLQ-C30physical-functioningthe

: . In light of primary results, cost effectiveness analysis have not been

pursued.



Statistical analysis

We estimated a one-year ¢SCC incidence of 15-:6% in the control group based on a baseline
rSCC prevalence of 12:9% (calculated as the average rSCC rate reported in asymptomatic
patients in retrospective studies!®!!), median survival of 19 months!® and assuming all
participants with rSCC and 3:2% of those without rSCC at screening would develop cSCC by
one year if untreated.'® We targeted a hazard ratio (HR) of 0-48, equivalent to a reduction in
1 year cSCC rate to 7-8% in the intervention group. Sample size calculations were based on
the log rank test with 5% two sided significance. With 90% power, the original target sample
size was 541 patients. In November 2016 the statistical power was reduced to 85% to allow
for timely completion of recruitment. The revised sample size of 414 (71 events) was based
on uniform accrual over a four year period and a minimum of one-year follow-up for all
participants. No adjustment for non-compliance with screening MRI was made.

In February 2015 a formal pre-planned interim analysis, after 54 patients in the intervention
group had had their baseline MRI, confirmed the interim pre-stipulated rSCC rate was > 10%.

Analyses were by intention to treat. To account for death as a competing risk for outcomes
relating to rSCC, cSCC and FND incidence rates were estimated using the cumulative incidence
function with Gray’s test'® used to compare randomised groups. Estimates of the intervention
effect were made using unadjusted and adjusted sub-distribution models. Baseline covariates
included in all adjusted models were balancing factors and, time since development of CRPC,
time since start of continuous hormone treatment, ECOG performance status (0,1&2) and
PSA. HRs<1 indicate a decreased risk of the event in intervention group compared to the
control group. The sub-distribution model for death (in the presence of cSCC) was also fitted
to ensure results from the ¢SCC analysis were not due to differences seen in the numbers of
deaths. Cause-specific regression models for ¢SCC with death as a competing risk, and for
death with ¢SCC as a competing risk were also fitted to provide further comparisons. Patients
without ¢SCC were censored at the date of last follow-up. Patients who died before
experiencing cSCC were classified as having a competing event at the date of death.

Incidence of rSCC at screening was calculated using binomial proportions and 95% confidence
intervals provided. Logistic regression was used to assess the effects of baseline covariates.
To assess non-proportionality of covariates in time-to-event multivariable analysis the time
dependency of all pre-specified baseline covariates was considered. Analysis of time to new
additional systemic treatment was post hoc; randomised groups were compared using Gray’s
test. For overall survival, Kaplan-Meier methods were used to estimate rates and unadjusted
and adjusted Cox regression models were fitted for intervention effect. For all nhon-PRO

analysis p values <0.05 were were considered statistically significant.




The appropriate scoring manuals were used to calculate BPI pain, EORTC QLQ C30 and HADS
scores. Cross-sectional analysis was done at each time point up to 24 months using the Mann-
Whitney U test, with 12 months being the primary time point of interest. Change from
baseline to 12 months was assessed using ANCOVA adjusting for the baseline scores. Plots of
residuals vs predicted values were used to assess the constant variance assumption. Missing
data (including deaths) were not considered to be missing at random and therefore patterns
of missingness were explored. In particular completeness of data by visit period as well as
baseline scores with and without paired 12 months scores were observed by randomised
group for PRO to assess possible effects of missing data. To account for multiple testing of
secondary PROs, only p-values below 0-01 were considered statistically significant.

Analyses were based on a database snapshot taken on April 23 2020, and were done using
SAS version 9.4, except for competing risk regression models where STATA version 16 was
used. The trial management group was overseen by an independent trial steering committee.
Safety and efficacy data were reviewed regularly by an independent data monitoring
committee (IDMC). The trial was prospectively registered (ISRCTN74112318).

Role of funding source

The funding source provided peer-reviewed approval for the trial, but had no other role in
study design, collection, analysis, interpretation of data, or writing of the report. The
corresponding author had full access to all the data in the study and had final responsibility
for the decision to submit for publication. VH, CG, and EH also had full access to the data.

Results

Between February 26, 2013, and April 25, 2017, 420 men were recruited from 45 centres in
the UK (appendix p5), with 210 patients assigned to each study group (Figure 1). Demographic
and clinical characteristics are presented in table 1. Clinical symptoms and signs recorded pre-
randomisation were similar between randomised groups (appendix p6). Median follow-up
(reverse Kaplan-Meier) was 22 months (IQR: 13-31).

Screening spinal MRI was performed in 201/210 (96%) participants in the intervention group
(Figure 1) with a median time from randomisation to scan of 30 days (IQR 15-35). No serious
adverse events were reported. Sixty one of 200 (31%) patients with assessable scans had rSCC
and a total of 140 individual metastases associated with rSCC identified (median 1 lesion per
patient, IQR 1-3). Maximum ESCC scores were 1a: 26/61 (42-63%); 1b: 17/61 (27-928%); 1c:
12/61 (39-720%); 2: 2/61 (3-3%), and 3: 4/61 (6-67%). Sixteen metastases (11-4%) were in the
cervical spine, 41 (29-3%) in the upper thoracic spine (T1-T6), 50 (35-#36%) in the lower
thoracic spine (T7-T12), and 33 (23-624%) in the lumbar spine (Table 2). Central review of
scans showed concordance of 92-4% with local radiology assessments (Table 2).



Radiotherapy was given to sites of rSCC in 50/61 (82%) patients (Figure 1), dose was 20 Gray
in 5 fractions for 52/57 (91%) treatment sites (appendix p7). Adverse events were uncommon
after spinal radiotherapy for rSCC (appendix p8). Grade 1-2 events occurring in 210% of
patients were constipation in 8/50 (16%), back pain in 7/50 (14%). There was one grade 3 AE
of chest pain. Corticosteroids were given to 28/61 (46%) of patients (median dose
dexamethasone 8 mg (IQR 4-16), median duration 11 days (IQR 7-19)). Protocol defined
follow-up MRI was performed in 32/44 (73%) screen-positive patients treated with
radiotherapy and alive at 6 months. In these 32 evaluable patients, out of 69 assessable and
treated metastases with rSCC, 39 (56-557%) had improved ESCC score, 27 (39-1%) were stable
and 3 (4-3%) had progressed (2 cases 1a/b to 1c, 1 case 1c to 3) (Figure 2a, appendix p9). At
12 months, out of 46 assessable and treated sites with rSCC in 21 evaluable patients (58% of
36 patients alive), 37 (80-4%) metastatic sites with rSCC had improved ESCC scores, 7 (15-2%)
were stable and 2 (4-3%) had progressed (2 cases 1a/b to 1c) (Figure 2b). A clinical decision
was made not to treat 18 sites with rSCC (all ESCC 1a/b, 1c). Of these 12 (66-#67%) had
improved ESCC score and 6 (33-3%) were stable, based on 6-month MRI assessment and none
had progressed by 12 months (Figure 2a, 2b).

On univariable analysis, covariates associated with rSCC were raised ALP (OR 2:31, 95% ClI
1-24-4-28, p=0-008) and InPSA at randomisation (OR 1:50 95% Cl 1:19-2-89, p<0-001). InPSA
at randomisation remained significant on multivariable analysis (OR 1:49 95% ClI 1-15-1-92,
p=0-002) (appendix p10)). However neither parameter appeared to usefully separate clinical
groups (appendix p 11).

In the control group, cumulative incidence of c¢SCC at 12 and 24 months was 6-27% (95% Cl
3-84-10-611, n=14) and 4+2-613% (95% Cl 8-59-17518, n=26) and for the intervention group
was 4-3% (95% Cl 2-2-778, n=9) and 9-2% (95% Cl 5-86-13-714, n=19) respectively (p=0-12,
Figure 3a). Unadjusted and adjusted sub-distribution models showed no statistically
significant intervention effect (unadjusted HR 0-64 (95% CI: 0-37-1-11), p= 0-11 and adjusted
HR 0-62 (0-:34-1:19), p=0-10) (appendix p13). HR for the development of cSCC calculated using
a cause-specific model were similar (unadjusted HR 0-67 (0-38-1-16) p=0-149, adjusted HR
0-61 (0:35-1-08) p=0-09). Sub-distribution and cause specific models for death with cSCC as
competing risk showed no intervention effect. At 12 months, the intervention rSCC screen-
positive group had a higher cumulative ¢SCC incidence than the screen-negative group: 7
cases (4+512% (95% Cl 5-8-21-8) vs 2 cases 1-3% (0-2-4-4), p=0-13). At 24 months, the
cumulative incidence of ¢SCC increased to 13-2% (6-%-23-1) in the screen-positive group and
768% (4-8-12-613) in the screen-negative group. The incidence of cSCC was lower in the rSCC
screen-negative group compared with the control group (p=0-04) (appendix p14). Raised ALP
was the only variable found to have a significant association with the development of cSCC,
but the number of events is small (appendix p 13)) and ALP groups did not adequately stratify
patients for screening.



ESCC scores for the first cSCC event recorded over the duration of the trial were in similar
proportion in the two randomised groups with ESCC 1a/1b, 1c and 2/3 scores in 6 (24-6%), 2
(86%), and 17 (68-0%) patients in the control group and 2 (11-1%), 4 (22-2%), and 12
(66-7267%) patients in the intervention group (10 patients had unknown scores). Frankel
scores showed most patients remained ambulant (score D) at the time of cSCC in both groups
with scores of A/B, C and D in 1 (3-4%), 6(38-819%) and 19 (59-4%) control group patients,
and in 2 (9-510%), 2 (S-510%), and 9 (42-943%) intervention group patients respectively (14
patients had unknown scores) (appendix p15).

All patients treated for cSCC had initial radiotherapy, one patient had subsequent salvage
surgery. Dose was 20 Gray in 5 fractions for 17/36 (47%) sites treated and a further 15 sites
received 8 Gray in single fraction (appendix p7). Hospitalisation for SCC was documented for
19/51 (37-3%) patients for a median of 5 days (IQR 4-9, n missing=1) in the control group and
for 12/37 (32-4%) patients for a median of 15 days (IQR 4-21, n missing=1) in the intervention
group.

Thirty nine patients had assessable Frankel scores at least 6 months after the initial cSCC
diagnosis, 4/26 (15-4%) patients in the control group recovered to Frankel score E (no deficit)
compared with 3/13 (23-2%) in the intervention group (appendix p15). Time to persistent FND
(Frankel score A-D) is shown in figure 3b, with cumulative incidences of 526% (95% Cl 3-4-
9-510, n=12) and 11-2% (95% Cl 7-3-16-8, n=23) in the control group compared with 2293%
(95% Cl 1-2-5-86, n=6) and 7-3% (95% Cl 4-3-11-4, n=15) in the intervention group at 1 and 2
years respectively (p=0-07). PROs revealed no significant differences between the randomised
groups in any measure (appendix p16-23).

Overall survival was similar in both randomised groups with median survival of 22-2 months
(IQR 12:4-32-7) and 22:0 months (IQR 12:4-34-6) for control and intervention groups
respectively (p=0-82, figure 3c). Deaths from prostate cancer were documented in 158/174
(90-891%) and 150/172 (87-2%) of the control and intervention groups respectively (appendix
p23). On multivariable analysis, covariates associated with overall survival were ALP (HR 1-9,
95% Cl 1-5-2-4; p<0-001), ECOG status (HR 1:6, 95% Cl 1:2-1-9; p<0-001) and InPSA (HR 1-3,
95% Cl 1-2-1-4; p<0-001).

Analysis of time to new additional systemic treatment was carried out post hoc. New systemic

treatments were started more commonly in the control group (figure 4), significant
differences were seen for chemotherapy and any new systemic treatment. At 12 months the
number of patients that had received chemotherapy or any new systemic treatment was 55
(26%) and 147 (70%) in the control group and 31 (15%) and 113 (54%) in the intervention
group (appendix p24). More spinal radiotherapy was used in the intervention than control
group. After 12/24 months follow-up, 86/107 courses of radiotherapy had been given in the
intervention group; 51 courses for rSCC on screening scans, 27/40 for subsequent r/cSCC and
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8/16 for bone pain alone. In the control group 32/43 courses had been given for SCC and
17/19 for bone pain alone. By 24 months, 48 (22-923%) patients in the control group had
received spinal radiotherapy compared with 85 (48-541%) patients in the intervention group
(appendix p24).

Overall, 361 (201 screening, 85 protocol defined and 74 additional) and 98 spinal MRI scans
were performed in the 24 months after randomisation in intervention and control groups
respectively (appendix p25).

Discussion
We performed the first randomised trial to assess the role of screening 2° using spinal MRI to

detect and treat rSCC in metastatic prostate cancer and found no statistically significant

reduction in the proportion of patients with cSCC at 12 months with a difference between
control and intervention groups of -2:41% (95% Cl: -4:23-0-11).Fo—-have—<linicalvalue—a

intervention-which-is-likely-to-improve patient-outcome->>-We chose to use a validated ESCC
scale, developed by Bilsky and colleagues,>®'’ for assessing rSCC on both screening and
additional MRI scans. Although it is not routinely used in the UK, we found that specialist
radiologists in the participating centres rapidly adapted to the scoring system with iterative
feedback from the central review team. All vertebral levels were scored and levels of rSCC
were reliably identified by local and central radiologists as suggested previously.t’

We identified rSCC in 61/200 (31%) of the screening MRI scans. This was similar to the 27-
32% reported from previous single institutional experiences although higher than the
incidence in asymptomatic patients.’®1! Any differences are likely due to patient selection
factors varying between historic and contemporary cohorts and MR reporting methods.
Seventy percent of screened patients had “early” rSCC graded as ESCC 1a or b, with a further
20% graded 1c and 10% graded 2 or greater. In the screened population, 82% went on to have
pre-emptive treatment. Although consideration of surgical options?3#2! was encouraged in
the protocol, treatment was uniformly with radiotherapy. The protocol standard dose of 20
Gray in 5 fractions was used most commonly which aligns with current practice for treatment
of ¢SCC.822 The effectiveness of radiotherapy is usually judged clinically according to
ambulatory status. We had the additional opportunity to assess response radiologically, and
repeat MRI after 6 months showed only 3/69 (4-3%) of treated metastases had progressed in
2 patients. However, 23 new sites of rSCC had appeared in 8 patients.

Despite the substantial incidence of rSCC, the development of ¢SCC in both randomised
groups was lower than anticipated. Cumulative rates of development of cSCC at 12 months,
the primary endpoint of the trial, were 6-27% and 4-2% in the intervention and control groups
respectively. The rSCC screen-positive subgroup were at particular risk (33-512% cumulative
incidence at 12 months) of the subsequent development of cSCC. In the MRI screen-negative
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group, the rate of cSCC was very low at 1-3% at 12 months but then increased to 7-68% at 24
months which is in accordance with previous suggestions of a 12 month “protective window”
of a negative spinal MRI from single centre studies.’®?® A population based study has
suggested a prevalence of 7% of metastatic SCC in mCRPC patients® although single institution
estimates have been as high as 24%.”?* Data from more recent trials using the new generation
of life-prolonging therapies have reported slightly lower incidences of cSCC of between 3-
8%.12528 patients enrolled in the PROMPTS trial had biochemically progressing disease and
additional systemic treatments were given as clinically appropriate. Effective systemic
treatments reduce both the incidence of skeletal related events, including cSCC*2>?8 and are

on the progression of rSCC to cSCC. We-roted-thatinthe 7/ patients

likely to have an impact
ALL ane \/}

ef+SCCafter6-monthsand-assuming-Assuming a similar, but undetected rate of rSCC in th
control group compared with the intervention group, it is apparent that the rate of
development of ¢SCC was considerably less that the detection of rSCC. The reduction of use
of systemic treatments in the intervention group in the 12 months after randomisation was
unexpected but a plausible mechanism might be through the impact of radiotherapy on
progression in major sites of bone disease?®3% In particular the use of radiotherapy to treat
sites of oligoprogression, arising from resistant sub-clones, may allow the continuation rather
than change of systemic treatments?°.

The majority of patients with cSCC (28/39, 72%), in the trial remained ambulant with Frankel
scores <D, with no difference between the randomised groups. The degree of FND appears
less than in past reports. Most patients with prostate cancer and SCC have previously been
reported as non-ambulant,*>3%; this has improved in more recent years although the majority
of patients still have motor deficits.>’” We suspect the intended strict application of NICE
guidelines for immediate assessment of new back pain® and protocol required 3 monthly
follow-up for 2 years may have had a favourable impact in both randomised groups. Early
detection of cSCC may encourage use of more contemporary treatment techniques to treat
spinal metastasis, such as stereotactic body irradiation,>®3%3233 that are more effective in
achieving local control. However, enthusiasm for early intervention following screening MRI
should be tempered by the likelihood of over-treatment.

More imaging and radiotherapy resources were used in the intervention than control group.
This can be balanced against less use of new systematic treatments and possible reduction in
FND in the intervention group. Refinement in the selection of patients for MRI screening
would be helpful. In common with other investigators, we found that performance status,
ALP and PSA levels were related to survival.” However, with the exception of ALP, we could
not confirm previous observations that biochemical, clinical or pathological parameters were
risk factors for the development of cSCC.>732 This may be due to the relatively small number
of patients developing cSCC as well as the intervention for rSCC. We showed that pre-
screening PSA and ALP levels are related to the presence of rSCC but neither co-variate alone
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or in combination appeared to usefully stratify the patient population. We did not record data
on extent of disease on Technetium (Tc) bone scan. Previous reports suggest that the number
of spinal metastases or whole vertebral body involvement identifies high risk groups for the
development of ¢SCC”1%1%24 which might assist patient selection for screening MRI to detect
clinically occult SCC.1%34 |t would be helpful to assess the relationship of extent of spinal
disease on MR and other imaging modalities with rSCC and ¢SCC and also whether extent of
spinal disease at the time of first development of bone metastases or at the time of
development of mMCRPC might assist in stratification of patients for screening MRI.

Limitations of the trial include the non-blinded screening intervention allocation and the
emphasis on patient and clinical staff appreciation of cSCC which although in line with NICE
Guidelines® may have led to earlier detection of c¢SCC than in usual clinical practice. With
fewer than expected events the study is likely to have been underpowered for the primary
endpoint. Any assessment of the impact of radiotherapy treatment intervention is
confounded by the use of additional systemic treatment options but these are “standard of
care” for mCRPC and included presently available life-prolonging options.}142527.28 A
pragmatic decision was made to use the short Frankel instrument to assess FND in oncology
clinics rather than more detailed neurological assessments. Data completeness reduced with
duration of follow-up as might be anticipated in an increasingly frail population but was
similar in the randomised groups. A full cost effectiveness analysis is outside the scope of this
report. It would need linkage to Hospital Episodes Statistics data for robustness and ideally
include a contemporary non-trial cohort with ¢cSCC for comparison.

In summary, the trial demonstrated the reproducibility of the ESCC scale and we recommend
its widespread adoption in oncology practice.® We found no statistically significant differences
in incidence of cSCC or persistent FND between the MRI screened intervention and control
groups. Severity of ¢SCC judged by Frankel scores were similar in the randomised groups
although lower than in previous reports. MRI screen-detected early rSCC does not always
progress to cSCC with contemporary systemic management of CRPC and observation may be
reasonable for ESCC grade 1a/b rSCC. However, particular vigilance is recommended for these
patients with a low threshold for recommending spinal MRI if any new back pain manifests as
they are at substantial risk of developing new sites of cSCC. Further efforts to better identify
patients at high risk for rSCC and cSCC are warranted to refine selection of groups for
screening spinal MR. The low rates of neurological impairment suggest that patients in both
intervention and control groups may have gained benefit from trial entry and emphasise the
importance of the early detection and management of cSCC in line with NICE guidelines.?
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Data sharing

De-identified data will be made available to other researchers on request, subject to approval
of a formal data access request in accordance with the ICR-CTSU data and sample access
policy. Trial documentation including the protocol are available on request by contacting
prompts-icrctsu@icr.ac.uk. The ICR-CTSU supports the wider dissemination of information
from the research it does, and increased cooperation between investigators. Trial data is
collected, managed, stored, shared, and archived according to ICR-CTSU Standard Operating
Procedures in order to ensure the enduring quality, integrity, and utility of the data. Formal
requests for data sharing are considered in line with the Institute of Cancer Research Clinical
Trials and Statistics Unit (ICR-CTSU) procedures with due regard given to funder and sponsor
guidelines. Requests are via a standard proforma describing the nature of the proposed
research and extent of data requirements. Data recipients are required to enter a formal data
sharing agreement which describes the conditions for release and requirements for data
transfer, storage, archiving, publication and intellectual property. Requests are reviewed by
the Trial Management Group (TMG) in terms of scientific merit and ethical considerations
including patient consent. Data sharing is allowed if proposed projects have a sound scientific
or patient benefit rationale as agreed by the TMG and approved by the Trial Steering
Committee as required. Restrictions relating to patient confidentiality and consent will be
limited by aggregating and anonymising identifiable patient data. Additionally all indirect
identifiers that might lead to deductive disclosures will be removed in line with Cancer
Research UK Data Sharing Guidelines. Additional documents might be shared if approved by
the TMG and Trial Steering Committee (ege.g.; statistical analysis plan and informed consent
form).
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FIGURE legends

Figure 1: Trial profile

Figure 2: Epidural Spinal Cord Compression (ESCC) vertebra levels scores at screening and
follow-up spinal MRI scans at 6 months (panel A) and 12 months (panel B) in patients in the
intervention group with rSCC on screening MRI managed with or without spinal
radiotherapy.

Legend

Number of patients in circles; white circles indicate radiotherapy given; grey circles indicate
radiotherapy not given.

Points on diagonal line represent no change in ESCC score; points above diagonal line
represent improvement in maximum ESCC score. Radiotherapy was given to vertebra
adjacent to sites of rSCC so that ESCC scores 0 and 9 could increase to >1a on follow-up.

Figure 3. Cumulative incidence and Kaplan-Meier plots

Legend

Cumulative incidence of clinical spinal cord compression (cSCC, panel A), persistent
neurological functional deficit (panel B) and, Kaplan-Meier plot of overall survival (panel C).

Figure 4. Time to first additional post randomisation systemic anti-cancer treatment

Legend: Death treated as a competing risk; A) new hormone therapy, B) new chemotherapy,
C) new radioisotope therapy, D) any new systemic treatment.
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Reply to Reviewers Comments

Editor's comments: author response changes made (additional text is underlined) page
(para)
1. Editorial comment 4d: thank you for adding symbols to denote | Bold and shading has been removed table 2
agreement/disagreement. As do not allow shading or bolding in
tables, please remove the grey shading and change the bold
values to normal.
2. Collaborators list: Would you like to list the names of the A separate document with PROMPTS investigators has
PROMPTS investigators on PubMed? If so, please upload with been uploaded.
your revision a separate Word document with a list of names of
the study group members presented as a two-column table. First
and middle names or initials should be placed in the first column,
and surnames in the second column. Names should be ordered as
you wish them to appear on PubMed. The table will not be
included in the paper itself — it’s simply used to make sure that
PubMed adds the names correctly. **We will not make changes
to the collaborator list after publication, so please ensure names
are spelled correctly and first names and surnames are in the
correct columns**,
3. Summary — Methods: please briefly describe what pre-emptive | Added. Participants with screen-detected rSCC were P3(2)
treatment patients were given. And the word pre-emptively has been added to offered pre-emptive treatment (radiotherapy or
description of rSCC/cSCC treatment to emphasis this surgical decompression was recommended)
refers to treatment for rSCC found after screening MRI and 6-monthly spinal MRI.
as well as subsequent rSCC diagnosis.
4. Summary — Methods: please add a sentence to describe that added Serious adverse events were monitored in the P3(2)
serious adverse events were monitored in the 24 hours after MRI. 24 hours after screening MRI.
5. Summary — Findings: thank you for clarifying that no serious added No serious adverse events were reported. P3(3)
adverse events were reported within 24 hours of MRI. Please add
a statement to that effect in the Summary — Findings section.
6. Methods — Procedures: for the PRO questionnaires, please cite PRO citations have been update to ones showing their P5 (3)
references here in the Methods to show their validity. validity
7. Methods — Procedures: please move the information on the This has been moved P6 (1)
specific PRO domains assessed from the Outcomes section to the
Procedures section.
8. Methods — Statistical analysis: please ensure that you have added For all non-PRO analysis p values <0.05 were P7 (4)

included a statement to say that for all non-PRO analysis, you
used p<0.05 as a significance threshold.

were considered statistically significant.




Editor's comments: author response changes made (additional text is underlined) page
(para)
9. Methods — Statistical analysis: thank you for clarifying that Analysis of time to new additional systemic P10 (5)
analysis of time to new additional systemic treatment was done treatment was carried out post hoc.
post hoc. Please also state in the Results section that this was
analysed post hoc.
10. Results: where the denominator is less than 1000, please The manuscript text, the tables and figures have been
round percentages to the nearest whole number (throughout text, update, including the supplementary material. Note
tables, and figures). table 2 presents the central review of MRI were the
denominator is >1000 therefore % associated with this
have been left as 1 decimal place and corresponding
data in text.
11. Figures 3 and 4: thank you for providing numbers at risk
(censored).
a. Please remove the cumulative and incident number of events These have been removed for all time to event graphs. Fig3, figd
from the graphs. and
appendix
fig
b. Please add HR (95% Cls) to each graph as appropriate. Sub-distribution unadjusted HR (95% Cl and p-values) Fig3a and
have been added to cSCC (fig3a) and Cox regression fig3c
unadjusted HR (95% Cl and p-values) to fig 3c. Gray’s
test has been kept in fig 3a and the log rank test in fig3c
as these are the primary test statistics for these
analysis. Parametric model fitting was not carried out
for persistent neurological deficit (fig 3b) and time to
new systemic treatment (fig4 a,b,c and d) and therefore
no hazard ratio’s are included in these graphs and just
the the relevant Gray’s test statistic are included
12. Discussion: The Discussion should start with a summary of We have replaced the first sentence in the discussion To-haveclinicalvalue ascreeningintervention P11(3)

the main findings of this study. Please revise.

with a sentence that summarises the main findings at
the start. In addition some other wording has been
removed/changed to improve clarity.

We performed the first randomised trial to
assess the role of screening 20 using spinal MRI

to detect and treat rSCC in metastatic prostate
cancer and found no statistically significant
reduction in the proportion of patients with
cSCC at 12 months with a difference between




Editor's comments:

author response

changes made (additional text is underlined)

page
(para)

control and intervention groups of -2-41% (95%
Cl: -4-23-0-11).
hat inthe Zoati ithrsCC

; . . .
treatmentonly-2-hadprogression-of rSCCafter
6-monthsand-Assuming a similar, but
undetected rate of rSCC in the control group as
compared-with the intervention group, it is
apparent that the rate of development of ¢cSCC
was considerably less that the detection of rSCC

P12(1)

13. Author statement forms: The forms for Graeme Houston and
Philip Rich were not signed. Please provide completed, signed
forms for these two authors with your revision.

We have been unable to contact Graeme Houston, we
will continue to pursue this outstanding signed author’s
statement. We have include one signed by Philip Rich.

14. Contributors: As of Sept 21, 2020, all authors must have
access to all the data reported in the study — please confirm this in
the Contributors section.

This has been added to the contributors section

All authors had access to data reported in this
study

P14 (20




Table 1 and 2

TITLE: Results of a phase lll randomised trial of observation versus screening spinal MRI and pre-emptive

treatment for spinal cord compression in castrate resistant prostate cancer patients with spinal

metastases: the PROMPTS trial.

Table 1. Baseline characteristics

Control Intervention
(n=210) (n=210)
Age at randomisation, years (median (IQR)) 74.3 (68.0, 79.3) 74.2 (68.5, 79.3)
'(I;gns);‘rom initial diagnosis to randomisation?, years (median 4.4(2.4,8) 4.2 (2.4,7.5)
'(I;gns);‘rom CRPC diagnosis to randomisation, years (median 1.1(0.3,2.7) 0.81 (0.3, 1.7)
Primary tumour stage at diagnosis
T1-T2 45 (21%) 40 (19%)
T3-T4 126 (60%) 134 (64%)
X 35 (17%) 30 (14%)
Unknown 4 (2%) 6 (3%)
Metastatic disease at diagnosis 130 (62%) 124 (59%)
Biopsy at initial diagnosis 161 (77%) 170 (81%)
Gleason score at diagnosis?
<6 15 (9%) 11 (6%)
7 51 (32%) 50 (29%)
>=8 86 (54%) 96 (56%)
Unknown 9 (6%) 13 (8%)
(Sl(englg;] PSA, ng/ml:within 3 weeks of randomisation3(median 62 (20, 187) 40 (15, 120)
Alkaline phosphatase, U/L (median (IQR)) 132 (93, 248) 132 (88, 226)
Alkaline phosphatase, U/L3(median (IQR))
Normal 111 (53%) 111 (53%)
Raised 99 (47%) 99 (47%)
ECOG performance status
0 116 (55%) 116 (55%)
85 (41%) 83 (40%)
2 9 (4%) 11 (5%)
Sites of metastatic disease at randomisation
Bone 210 (100%) 209* (99.5%)
Lymph nodes 45 (21%) 39 (19%)
Other 6 (3%) 6 (3%)
Treatments pre-randomisation
Prostatectomy 13 (6%) 17 (8%)
Prostate radiotherapy 59 (28%) 55 (26%)

Initial first line hormone treatment
LHRH analogues
Anti androgen monotherapy
Maximal androgen blockade
Orchidectomy
Unknown

174 (83%)
18 (9%)
14 (7%)
1 (<1%)
3 (1%)

179 (85%)
11 (5%)
19 (9%)
0 (0%)

1 (<1%)

Number of second line systemic treatments®




0 7 (3%) 8 (4%)
1 50 (24%) 38 (18%)
2-3 83 (40%) 101 (48%)
4 or more 70 (33%) 63 (30%)
Treatments before randomisation
Second-generation endocrine therapy® 93 (44%) 87 (41%)
Chemotherapy 66 (31%) 57 (27%)
Bone-protecting agent 13 (6%) 20 (10%)
Radioisotope therapy 7 (3%) 6 (3%)
rir:t\ggttéstispggilarsagotherapy and/or surgical procedure for 16 (8%) 14 (7%)
Symptoms (CTCAE) at randomisation®
Back pain (all grade 1 or 2) 31 (15%) 42 (20%)
Urinary incontinence (grade 1 to 3) 9 (4%) 16 (8%)
Urinary retention (grade 1 to 3) 8 (4%) 11 (5%)
Ataxia (all grade 1) 1 (<1%) 2 (1%)
Parasthesia (all grade 1 or 2) 10 (5%) 8 (4%)
Degenerative spinal and neuro-muscular disorders 20 (10%) 20 (10%)
Previous spinal surgery for non-malignant disease 3 (1%) 1 (<1%)
CT or PET CT scan of trunk within 6 months of randomisation3” 64 (30%) 62 (30%)

Data are n (%) or median (IQR). CRPC=castrate resistant prostate cancer. PSA=prostate specific antigen. LHRH=luteinizing
hormone-releasing hormone analogue. ECOG=Eastern Cooperative Oncology Group. CTCAE=Common toxicity criteria for

adverse events.

One control group patient has data missing

Denominator is number with biopsy at diagnosis

Balancing factor at randomisation

One patient had no demonstrable bone metastases.
Abiraterone, Enzalutamide

Detailed tabulation by grade in Supplementary material Table 2
Permitted by protocol amendment (approved 08/04/2015)

No vk wbnNR




Table 2. Sites of radiological spinal cord compression (rSCC) and local and centrally reviewed epidural spinal cord compression (ESCC) scores

Local centre ESCC score

0/9 la 1b 1c 2 3 Total
(n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Site(s) of rSCC for screen positive patients
Any ESCC?ascore 1a-3
Cervical spine C1-C7 411 4 (3%) 9 (6%) 2 (1%) 1 (1%) 0 (0%) 16 (11%)
Thoracic Spine Upper T1-6 325 24 (17%) 7 (5%) 5 (4%) 3 (2%) 2 (1%) 41 (29%)
Thoracic Spine Lower T7-12 316 30 (21%) 15 (11%) 3 (2%) 0 (0%) 2 (1%) 50 (36%)
Lumbar Spine L1-5 272 10 (7%) 16 (11%) 6 (4%) 0 (0%) 1 (1%) 33 (24%)
Total 1324 68 (49%) 47 (34%) 16 (11%) 4 (3%) 5 (4%) 140 (100%)
Site(s) of maximum ESCC score®
Cervical spine C1-C7 0 (0%) 0 (0%) 4 (6%) 2 (3%) 1 (2%) 0 (0%) 7 (11%)
Thoracic Spine Upper T1-6 0 (0%) 11 (16%) 2 (3%) 4 (6%) 1 (2%) 2 (30%) 20 (30%)
Thoracic Spine Lower T7-12 0 (0%) 14 (21%) 7 (11%) 3 (5%) 0 (0%) 1 (2%) 25 (37%)
Lumbar Spine L1-5 0 (0%) 6 (9%) 5 (8%) 3 (5%) 0 (00%) 1 (2%) 15 (22%)
Total 0 (0%) 31 (46%) 18 (27%) 12 (18%) 2 (3%) 4 (6%) 67 (100%)
Central review
ESCC score for individual vertebra
9 | 924 (44.9%)* 1 (0.0%)T 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 925 (44.9%)
0| 991 (48.1%)* | 17 (0.8%)" 5 (0.2%)T 2 (0.1%)T 0 (0.0%) 0 (0.0%) 1015 (49.3%)
la 6 (0.3%)T 48 (2.3%)* 5 (0.2%)1 0 (0.0%) 1 (0.0%)T 0 (0.0%) 60 (2.9%)
1| 201%)f 10.0%) | 32@6%)* | 40.2%)t 0 (0.0%) 0 (0.0%) 39 (1.9%)
1c 4 (0.2%)Jr 0 (0.0%) 4 (0_2%)T 4 (0.2%)* 0 (0.0%) 0 (0.0%) 12 (0.6%)
2 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.0%)" 3 (0.1%)* 2 (0.1%)1 6 (0.3%)
3 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (0.1%)* 3 (0.1%)
Total | 1927 (93.5%) 67 (3.3%) 46 (2.2%) 11 (0.5%) 4 (0.2%) 5 (0.2%) 2060° (100.0%)

a: ESCC scoring system (Bilsky score). 9= No bone metastasis (additional score for PROMPTS trial), 0= Metastatic bone disease without epidural impingement,
la= Epidural impingement without deformation of the thecal sac, 1b= Deformation of the thecal sac, 1c= Deformation of the thecal sac with spinal cord abutment, but without
cord compression, 2= Spinal cord compression but with cerebrospinal fluid (CSF) visible around the cord, 3= Spinal cord compression, no CSF visible around the cord.

b: 5 patients had multiple sites of rSCC with their maximum ESCC score in more than 1 spinal region

c: Total number patients reviewed was 87, for local review 1 patient had no score for 23 out of 24 vertebra, for central review 1 patient had no score for 5 out of 24 vertebra

*show agreement and T disparities between interpretation of MRI scans comparing central review and local assessments







Figure 1 Trial profile

Randomisation
v | v
Control (n=210) Intervention (n=210)
Reason no MRI (n=9 (4%)):
¥ Pacemaker (2), Unable to tolerate (3)
Delay (3) Died (1)
\ 4
Screening MRI (n=201)
» rSCC -ve (n=139), not assessable (1)
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Figure 2. ESCC bubble plot
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Figure 3 SCC pNFD OS
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Figure 4 Time to trt
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below)
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Practical definitions for the purpose of the protocol

This section outlines the cSCC and rSCC definitions in terms of Bilsky scoring (Appendix C). The
terms ¢cSCC and rSCC will be used throughout the protocol.

cSCC —Clinical spinal cord compromise or compression — patients are symptomatic

Clinical spinal cord compromise —Bilsky score 1a-c (Bilsky 1a-b would be exceptional)

Clinical spinal cord compression — Bilsky score 2 or 3

rSCC - Radiological

spinal canal/cord compromise or compression — patients are

asymptomatic

Radiological spinal canal compromise — Bilsky score 1a or 1b

Radiological spinal cord compromise — Bilsky score 1c

Radiological spinal cord compression — Bilsky score 2 or 3
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TRIAL SUMMARY

TITLE A Prospective Randomised Phase Il Study of Observation Versus
Screening MRI And Pre-Emptive Treatment in Castrate Resistant Prostate
Cancer Patients With Spinal Metastasis

STUDY OBJECTIVES:
Primary: Does detection of radiological spinal cord/canal compression
(rSCC) by screening MRI of the spine and pre-emptive treatment reduce the
incidence of clinical spinal cord/canal compromise or compression (cSCC) in
asymptomatic castrate resistant prostate cancer (CRPC) patients with spinal
metastasis?
Secondary:
e What is the utility of screening magnetic resonance imaging (MRI) in
detecting rSCC in patients with asymptomatic spinal metastases?
e How does early intervention and prophylactic treatment of rSCC affect
the development of cSCC?
¢ What is the effect of screening MRI and prophylactic treatment on;
- preservation of neurological function;
- rates of subsequent spinal radiotherapy and surgery;
- subsequent mobility, pain and health related quality of life;
- survival;
- cost effectiveness?

TRIAL DESIGN: Prospective, randomised, two-group, non-blinded, phase lll, interventional
study

PATIENT TYPE: The target population is patients with CRPC with proven spinal metastasis,
and with no neurologic symptoms.

SAMPLE SIZE 414 patients

TRIAL TREATMENT: Patients will be randomised in a 1:1 ratio to one of the following two
treatment groups:
. Control group: patients followed up as per standard practice i.e., in
accordance with National Institute of Clinical Excellence (NICE) guidelines,
MRI spine performed if patient develops clinical neurological deficit or
significant spinal pain with treatment given if there is clinical (c)SCC on MRI;
. Intervention group: Baseline screening MRI and pre-emptive
treatment to sites of radiological (r) SCC; following detection of rSCC and
pre-emptive treatment patients will receive an MRI scan every 6 months.
rSCC is defined according to the Bilsky scoring system (see page v of this
protocol).

ENDPOINTS: Primary: Incidence of ¢cSCC at one year and time to development of
confirmed cSCC.
Secondary:
e Rate of detection of rSCC (Bilsky 1a -3) on the baseline screening MRI
(in the intervention group only).
¢ Incidence of and time to functional neurological deficit due to cSCC.
¢ Incidence of and time to irreversible functional neurological deficit due
to cSCC.
¢ Incidence of SCC (Bilsky 1-3) in both the control and intervention
groups during follow-up.
e Pain, quality of life, overall survival, cost effectiveness.
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1. INTRODUCTION
1.1. MALIGNANT SPINAL CORD COMPRESSION

Spinal cord compression (SCC), the most clinically significant complication due to spinal skeletal
metastasis, is reported to occur in 3 - 10 % of cancer patients resulting in significant debility and
impact on quality of life’. Patients with breast, lung and prostate cancer account for about 60% of
metastatic SCC cases but it can be caused by any malignancy®. The risk of SCC is also
proportionally related to the duration of disease and therefore, as cancer survival times increase,
so too does the incidence of SCC. SCC occurs when there is pathological vertebral body collapse
or direct tumour growth causing compression of the spinal cord or cauda equina. The development
of SCC in patients with metastatic cancer is a clinical disaster, resulting in neurological deficit
causing paraplegia which may be irreversible®.

SCC and its complications have a profound influence on the functional, social, emotional and
physical quality of life of the patient with a resulting increased burden on the health care system.
SCC is reported to be associated with a doubling of the time spent in hospital in the last year of
life®. Complications of motor deficit from SCC such as pneumonia and thrombotic events are
known to adversely impact on survival, and it could be postulated that the prevention of functional
neurologic deficit by early diagnosis and treatment, might reduce the adverse influence of SCC on
survival. In addition to the poor quality of life, the high cost of emergency hospital admissions,
palliative care and rehabilitation may be more demanding on resources than the prevention of SCC
with early imaging and prophylactic treatment "°.

Incidence of SCC and its clinical outcome has an important effect on overall survival in patients
with metastatic cancer, though the outcome is also influenced by the aggressiveness of the
underlying primary malignancy. In patients with SCC, primary tumours like breast and prostate
have a favourable outcome ranging from 12-18 months, compared to tumours like lung where the
median survival would be approximately 6 months'®"2.

Early diagnosis of SCC is essential, as pre-treatment neurologic status is the major determinant
influencing outcome®>'""* In the study by Husband et al of 301 patients with SCC, lack of
symptom recognition by the patient and diagnostic delay by the physician resulted in preventable
loss of neurologic function in approximately 70 % of patients, the median delay being 14 days ™.
In a prospective observational study of 319 patients with SCC by Levack et al, 82% of whom were
non-ambulant, weakness and sensory abnormalities were reported late, despite 94% of patients
reporting pain for approximately 3 months. The delay in detection of SCC was due to delay in
referral and investigation of a median of 66 days, suggesting that patients with cancer who
describe severe back pain or spinal nerve root pain need urgent assessment by MRI spine on the
basis of their symptoms, as signs may occur too late”.

Studies have suggested that approximately 80% of patients who were ambulant pre-treatment,
would remain ambulant after treatment, while only 15 — 30 % of patients who were non-ambulant
would be expected to regain ambulant status following treatment, the rate of recovery very much
dependent on the level of neurologic deficit'>?. The results of several studies including the Clinical
Resource Audit Group (CRAG audit) study, suggests that the patients who were ambulant prior to
treatment for SCC and patients who remained ambulant after treatment, had a statistically
significant longer survival, with systemic relapse being the commonest cause of death*'%2",

1.2. MRI SPINE TO DETECT SPINAL CORD COMPRESSION

Clinical signs are unreliable indicators of the presence or the level of suspected SCC and MRI of
the spine is considered a mandatory investigation for detecting SCC and for planning
management>®-

Abnormal neurologic examination, back pain, metastatic disease at diagnosis and extensive
skeletal metastasis were found to be independent clinical predictors of SCC in 134 cancer patients
evaluated with MRI spine by Lu et al®®. In this study 100 patients had a normal neurologic
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examination, of whom 30 had thecal sac compression on MRI spine, with back pain and metastatic
disease at presentation being the significant predictors. In the study by Talcott in patients with
various malignancies where CT scans were utilized to detect SCC, inability to walk, increased
deep tendon reflexes, compression fractures on radiographs of spine, bone metastases present,
bone metastases diagnosed more than 1 year earlier, and age less than 60 years were risk factors
for developing SCC?. In the study by Venkitaraman et al in metastatic prostate cancer patients,
back pain was an independent predictor of future adverse neurological outcome?.

The NICE clinical guideline 75 suggests that cancer patients with symptoms or signs suggestive of
spinal metastasis and neurologic symptoms or signs suggestive of SCC including radicular pain,
any limb weakness, difficulty in walking sensory loss or bowel or bladder dysfunction or any
neurological signs of spinal cord or cauda equina compression should be considered as an
oncologic emergency and should have an urgent MRI spine to detect SCC".

Once a diagnosis of SCC has been made on MRI, the treatment goals include pain relief,
restoration of neurological status, prevention of further neurological damage and stabilisation of the
spine®®. MRI spine is also essential for planning surgery or radiotherapy for SCC because of the
better delineation of extent of disease®.

In prostate cancer, investigations have shown that it is possible to detect early radiological signs of
impending SCC (radiological spinal canal/cord compromise or compression (rSCC)) in
asymptomatic patients with or without bone pain. The definitions used for SCC on MRI scan have
varied in different studies. Bayley et al, had used a definition for rSCC of ‘impingement of the
subarachnoid space by metastatic tumour involving the vertebrae or bone fragments, or frank
compression of cord or cauda equina’®. Similarly, Venkitaraman et al, had used the definition of
‘involvement or compression of either the spinal cord or the cauda equina by an epidural or an
intramedullary mass lesion metastatic disease causing impingement, indentation or loss of
defini£i30n of the thecal sac’®®. Lu et al, had used a definition of ‘thecal sac compression’ in their
study~”.

Detection of rSCC before clinical manifestations such as neurologic deficit or intractable pain by
MRI spine may provide an important lead time for early treatment and thus may minimize the
likelihood of irreversible functional neurologic deterioration®. Bayley et al, detected rSCC in 22 of
68 patients (32%) with metastatic prostate cancer with no functional neurologic deficit (FND), the
extent of disease on bone scan and the duration of continuous hormonal therapy being
independent predictive factors®. In the study by Venkitaraman et al, 41 of 150 patients (27.33 %)
with no FND were detected to have rSCC by MRI spine with the presence of back pain and
extensive bone metastasis being the most important predictors?. Godersky et al, detected rSCC in
5 out of 22 patients (23 %) with back pain and without neurologic deficit?’. As there is clinical
evidence that patients with neurologic back pain do benefit from investigations to rule out SCC,
further research to evaluate the benefits of screening MRI and pre-emptive treatment may need to
target the subgroup of asymptomatic patients with spinal metastasis. This is one of the key
research recommendations of the NICE guideline CG75 committee’.

1.3. FREQUENCY OF SCREENING MRI SPINE

No prospective information is available regarding the proportion of patients with rSCC who would
go on to develop neurologic symptoms, as it would be unethical not to treat them. The risk of SCC
may be expected to increase with longer survival. In the study by Bayley et al, the risk of
developing cSCC within 1 year of a negative screening MRI was 3.2% and the risk of developing
cSCC within 2 years of a negative screening MRI was 13.7%®. If serial screening MRI spine are
planned to detect SCC in 90 % of patients prior to development of neurologic signs, the optimum
frequency could range from approximately every three months to every twelve months, considering
the wide variation in patient criteria and results reported in various studies and also the metastatic
potential and aggressiveness of the underlying primary malignancy. As the expected median
survival for patients with spinal metastasis could range from 12-36 months depending on the
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primary malignancy, a prospective screening study would involve an average of approximately 2-5
MRI scans, depending on the characteristics of the study group®*.

In PROMPTS a single screening MRI scan will be performed and we shall follow patients to
determine what the appropriate repeat screening frequency might be. In patients who have rSCC
found on screening, 6 monthly repeat scans are mandated as previous studies have demonstrated
a high rate of progression®2>>*,

1.4. TREATMENTS FOR EARLY SPINAL CORD COMPRESSION

It has been suggested that high-risk patients should undergo MRI screening with the aim of
diagnosing and treating incipient SCC before development of FND'®, Detection of rSCC by MRI
spine before the development of cSCC and early institution of treatment might preserve neurologic
function in the majority of patients. Complications of motor deficit from SCC such as pneumonia
and thrombotic events are known to adversely impact on survival, and it could be postulated that
the prevention of functional neurologic deficit by early detection and treatment of SCC would
reduce the adverse influence of the occurrence of such an event on survival.

The treatment options for SCC include high dose corticosteroids, surgery and radiotherapy. High
dose corticosteroids, especially Dexamethasone, has been shown to improve ambulation when
given in combination with radiotherapy in patients who had SCC ??®?°. The role of maintenance
steroids and their role in patients who already have a good motor function is controversial*®3".

Radiotherapy is proven to be an effective treatment for cSCC from metastatic disease, especially
in ambulatory patients without bony instability>'"'3323  Almost all patients with SCC who are
ambulant prior to treatment would retain motor function and are expected to be ambulant after
radiotherapy?. Radiotherapy causes tumour decompression, may reduce venous congestion and
prevent arterial infarction, which have been postulated to be responsible for neurologic injury in
SCC*3*23  Tumours with favorable histology like breast, myeloma and prostate have been
reported to be associated with a longer median response to radiotherapy'?. Kaplan et al have
shown a reduction in spinal metastasis after pre-emptive radiation in prostate cancer®. Whether
the same would hold true for SCC from spinal metastasis requires investigation. Helweg-Larsen
and colleagues irradiated symptomatic synchronous compressions with a two vertebral body
margin. At a median follow-up of 3.5 years, none of the 14 patients who had lesions within the
irradiated volume relapsed in the same area as the previous lesion®. In a retrospective study by
Soerdjbalie-Maikoe et al, none of the patients who received local radiotherapy for spinal metastasis
developed SCC®. In the prospective study by Maranzano et al, 20 patients with no signs of
neurologic spinal compression received 30 Gy in 10 fractions with no steroids to sites of subclinical
SCC. All patients (100%) responded to radiotherapy because the 16 patients able to walk without
support at diagnosis did not deteriorate and the other 4, who needed support, became ambulatory
without motor impairment®. The findings from the retrospective study by Venkitaraman et al, also
suggest that radiotherapy may prevent neurologic deficit in case of rSCC?. This hypothesis is also
supported by the tumour response and resolution of cord compression evident on post
radiotherapy MRI scans.

The dose of radiotherapy has varied in different studies. Rades et al, in three different studies
comparing different radiotherapy regimes did not find a significant difference in neurologic outcome
between doses ranging from 8Gy x 1, 4Gy x 5, 3Gy x 10, 2.5Gy x 15 and 2Gy x 20°%**°. The
infield recurrences at two years though were lower for longer courses of treatment. However, in
another prospective study by the same group short course radiotherapy was found to be similar to
long course radiotherapy (= 30 Gy) for functional outcome and overall survival, but resulted in
inferior progression free survival and local control*'. Similarly Maranzano et al, did not detect any
difference in two split course regimes of 5 Gy x3 followed by 3 Gy x5 or 8 Gy x2*. In patients with
prostate cancer who had SCC, overall response to radiotherapy has been reported to be 86%
(33% improvement of motor function, 53% no further progression), with 33% of the non-ambulatory
patients regaining the ability to walk. In this study the 2 year local control of SCC was 84% , with
better results after long course radiotherapy®. Results of the meta-analysis of patients in
randomized trials of single versus multiple fractions of radiotherapy for painful bone metastasis,
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suggest no significant difference in the incidence of SCC for either regimes, though there was a
trend for lower SCCs in patients who received fractionated radiotherapy*’. The local practice in
the UK has been to offer 20 Gy in 5 daily fractions over a week for patients with SCC.

Surgical decompression and stabilisation has been found to result in better neurologic outcome
than radiotherapy in patients with bony compression or unstable spine. In the meta-analysis by
Klimo et al the percentage of patients remaining ambulant after radiotherapy or surgery for SCC
were found to be 64 % and 85 % respectively, with surgical patients twice as likely to regain
ambulatory function®*. In  retrospective studies decompressive laminectomy followed by
radiotherapy has been reported to have a better functional response than patients treated with
either surgery or radiotherapy alone ?**°. In the prospective randomised study by Patchell et al
direct decompressive surgery and postoperative radiotherapy was found to be superior to
radiotherapy alone for patients with metastatic SCC, with the percentage of patients ambulant
being 84 % and 54 % respectively in the two groups®. In a study of 81 patients, emergency
surgical spinal decompression (61.5 %) led to better outcomes compared to elective surgery (25
%), despite initial delays in referral and even if the patient were incontinent and immobile®’.
Surgery in patients with vertebral metastasis without neural deficit has been reported to result in
substantial functional improvement, but with no improvement in survival*.

Systemic treatments like chemotherapy and hormonal treatment for individual primary tumours
have been shown to reduce disease progression and may reduce complications like metastatic
SCC. Patients with bone metastasis disease receiving bisphosphonates have been shown to have
significantly reduced incidence of skeletal related complications, and may have a reduction in the
incidence of SCC¥. There is a suggestion that bisphosphonate use in patients with SCC may
improve functional outcome and even overall survival*'.

An economic evaluation as part of the NICE guidelines has shown the cost-effectiveness of the
main treatment options available for SCC i.e. surgery and radiotherapy compared to no treatment’.

In spite of all these treatments, the prognosis of CRPC patients with malignant SCC is bleak and
further research is warranted aiming to prevent the onset of this complication. CRPC patients with
spinal metastasis would be an ideal patient group for studies of early imaging to detect spinal cord
compromise and prophylactic treatment to prevent neurologic deficit, and such research would be
a priority area for the NHS".

1.5. DEFINITION OF TERMS

The validated Bilsky epidural SCC scoring system® evaluates metastatic disease causing
impingement, indentation or loss of definition of the thecal sac or frank compression of spinal cord
or cauda equina using a 6 point scale ( 0,1a-c,2,3) (Appendix C).

Clinical (or overt) SCC is defined in the NICE metastatic SCC guidelines as. “spinal cord or cauda
equina compression by direct pressure and/or induction of vertebral collapse or instability by
metastatic spread or direct extension of malignancy that threatens or causes neurological
disability”. For the purposes of the PROMPTS protocol patients with cSCC will be symptomatic
with imaging confirming cSCC according to the NICE definition. Imaging will be scored according
to the Bilsky system (appendix C). Patients with cSCC will usually have Bilsky scores of 2 or 3.

Radiologic (or occult) SCC (rSCC) will be defined by MRI in asymptomatic patients: MRI findings
will usually give a Bilsky 1a- 1c score but exceptionally Bilsky 2-3 scores may be found in
asymptomatic patients.
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1.6. RATIONALE FOR STUDY

To determine whether the early detection of rSCC by screening MRI spine and pre-emptive
treatment with radiotherapy facilitates preservation of neurologic function in CRPC patients with

spinal metastasis.

2. TRIAL OBJECTIVES
2.1. PRIMARY OBJECTIVE

Does detection of rSCC by screening MRI of the spine and pre-emptive treatment reduce the
incidence of ¢cSCC in asymptomatic CRPC patients with spinal metastasis?

2.2. SECONDARY OBJECTIVES

e What is the utility of screening MRI in detecting rSCC in patients with asymptomatic spinal

metastases?

e How does early intervention and prophylactic treatment of rSCC affect the development of
cSCC? What is the effect of screening MRI and prophylactic treatment on:

preservation of neurological function;

rates of subsequent spinal radiotherapy and surgery;
subsequent mobility, pain and health related quality of life;
survival;

cost effectiveness?

3. TRIAL DESIGN

A multicentre prospective, randomised, two group, non-blinded, phase Il interventional study in
CRPC patients with spinal metastasis:
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3.1. FIGURE 1: STUDY FLOW CHART

Eligible patient group:
CRPC patients with spinal metastasis.
No bony back pain.
No neurclogic deficit.
No previous SCC
Able to have MRI scan.

RANDOMISE

[ Control Group ] [ Intervention Group ]

v

[ Pre-emptive treatment if radiological SCC J

on screening MRI spine.
Further 6 monthly screening MRI spine

!

All patients followed up for clinical and radiological SCC, incidence of
irreversible neurological deficit, proportion receiving MRI, quality of
life, economic evaluation and survival.

Follow up 3 monthly follow up to 24 months, 6 monthly to 36 months:

Physical examination.

ECOG performance status.

Serum PSA

Neurologic status assessment (Frankel spinal cord injury tool).

Quality of life assessment (ECRTC QLQ-C30 & EQ5D-5L) & brief pain
inventory.

k Health resource usage assessment. /

v

All Groups:
MR spine if any neurclogic deficit on follow-up and
appropriate treatment if SCC detected.

4. PATIENT SELECTION & ELIGIBILITY
4.1. SOURCE OF PATIENTS

The target population is patients with CRPC with proven spinal metastasis, and with no neurologic
symptoms.

4.2. NUMBER OF PATIENTS
424 patients will be randomised in a 1:1 ratio to the control and intervention groups.

4.3. INCLUSION CRITERIA

e Either histologically/cytologically confirmed adenocarcinoma of the prostate or clinical
diagnosis of prostate cancer with osteoblastic bone metastases and PSA= 100ng/ml at any
time between diagnosis and randomisation;

e Castrate resistant disease;*

e PSA>5ng/ml within 21 days prior to randomisation

¢ One or more spinal* metastasis on imaging (by technetium bone scan with confirmatory x-
ray as appropriate clinically, or by CT,PET-CT or MRI scan) undertaken at any time during
the patient’s iliness.

e Life expectancy of 6 months or more;
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e ECOG performance status 0-2;
e \Written, informed consent.

*rising PSA (>5 ng /ml and >50% rise from nadir) after LHRHa therapy or orchidectomy with or
without anti-androgen.
* metastases in cervical, thoracic or lumbar spine

4.4. EXCLUSION CRITERIA

e Back pain related to metastatic cancer, requiring regular (daily) analgesics which requires
an immediate MRI as per NICE guidelines
e Previous malignancy that, in the opinion of the local investigator, makes it difficult to confirm
that spinal metastases are secondary to prostate cancer or otherwise make the patient
unsuitable for inclusion in the study.
Current or previous SCC or neurologic deficit;
Spinal MRI within last 12 months;
Planned MRI of spine or thorax AND abdomen
Previous external beam radiotherapy to the vertebra or spinal surgery with the primary aim
to prevent or treat SCC;
e Serious or uncontrolled co-existent non-malignant diseases;
e Any contra indications for MRI;
¢ Inability to comply with neurologic and Quality of Life (QoL) assessments.
+ (previous palliative radiotherapy to painful spinal metastases in nhow asymptomatic patients is
permissible).

5. RANDOMISATION AND TREATMENT ALLOCATION

5.1. RANDOMISATION PROCEDURE

Central randomisation will be performed by the Institute of Cancer Research Clinical Trials and
Statistics Unit (ICR-CTSU).

Treatment allocation will be 1:1 and will use a minimization algorithm incorporating a random
element. The following balancing factors will be used : centre, alkaline phosphatase (normal vs.
raised), number of previous systemic treatments, excluding neo/adjuvant hormone therapy unless
failed during treatment (i.e. whether the patient has had a first line treatment failure vs. second line
or later),previous spinal radiotherapy and/or surgical procedure for metastatic disease and
previous CT or PET CT scan of both thorax and abdomen within the last 6 months.

Once written informed consent has been obtained, an eligibility and randomisation checklist must
be completed prior to randomisation. The clinician / research nurse should contact ICR-CTSU to
confirm eligibility and obtain a unique trial number and treatment allocation.

The following information will be required at randomisation:

¢ Name of Hospital, consultant and person randomising patient;
Confirmation that patient is eligible for the trial by completion of the checklist;
Confirmation that patient has given written informed consent;
Patient’s full name, hospital number, date of birth, postcode and NHS/CHI number;
Confirmation of alkaline phosphatase (normal vs raised), number of previous treatments
(first failure vs second or later), details of any previous spinal radiotherapy and/or surgical
procedure for metastatic disease (yes vs no) and detail of any CT or PET CT scan of both
thorax AND abdomen within the last 6 months (yes vs no).
e PSA within 21 days prior to randomisation.

The caller will be given the patient’s unique randomisation number (Trial ID). The Trial ID together
with the patient’s initials, date of birth and hospital number should be used on all Case Report
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Forms (CRFs) and correspondence relating to the patient. To randomise a patient telephone:

ICR Clinical Trials and Statistics Unit (ICR-CTSU)
The Institute of Cancer Research
020 8643 7150
09.00-17.00 Monday to Friday

6. TRIAL ASSESSMENTS
6.1. BASELINE ASSESSMENTS
The following should be done not more than 21 days prior to randomisation:

Medical history.

Physical examination (including neurologic assessment using Frankel spinal cord injury
assessment tool (see appendix B) and evaluation of pain).

ECOG performance status

Haematology tests: Haemoglobin, white blood cell (WBC) count and platelet count.

Clinical biochemistry tests: serum creatinine, alkaline phosphatase and serum albumin.
Pre-trial clinical signs and symptoms using Common Toxicity Criteria for Adverse Event
Reporting (CTCAEV4.0) grading.

Serum prostate specific antigen (PSA).

The following should be done not more than 7 days prior to randomisation:

Quality of life and neurologic assessment forms:
e Brief Pain Inventory
e EORTC QLQ-C30, EQ-5D-5L and HADS.

6.2. ON-STUDY ASSESSMENTS

Follow-up will take the following format:

Year 1: 3, 6, 9, 12 months

Year 2: 15, 18, 21, 24 months

Year 3: 30, 36 months

Year 4 onwards: annual Long Term Follow Up (LTFU)

At each of these time-points (except the annual LTFU) the following assessments will take place:

Physical examination including neurologic assessment using Frankel spinal cord injury
assessment tool (see appendix B).

ECOG performance status

Serum PSA

EORTC QLQ-C30, EQ-5D-5L, Brief Pain Inventory, HADS to be completed by the patient at
their clinic visit (HADS at 3 months only).

Assessments for intervention group patients

Screening MRI (the screening MRI should be performed within 8 weeks following
randomisation).

MRI (every 6 months) for patients where rSCC has been seen on the screening scan.
Health Economics questionnaire for patients with rSCC (once only approximately three
months after treatment)

Assessments at each neurologic event
For any patient who has suffered a neurological event* the following assessments will take place:
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e Physical examination including neurologic assessment using Frankel spinal cord injury
assessment tool (see appendix B) (pre and post treatment)

e ECOG performance status (pre and post treatment)

e Pre and post treatment serum PSA

e Brief Pain Inventory (pre-treatment only) and EQ-5D-5L (pre and posttreatment)
guestionnaire to be completed by the patient at their clinic visit.

e Pre and post treatment toxicity assessments using CTCAEv4.0 grading (both radiotherapy
and surgery) and Clavian Scale (surgery only).

¢ Health Economics questionnaire (approximately three months after treatment)

(*detection of rSCC or cSCC)

Once a patient has suffered a neurological event follow up remains the same as for patients
who have not, as per protocol.

Discontinuation from follow-up

If a patient withdraws from further follow-up a trial deviation form should be submitted to ICR-CTSU
stating whether the patient has withdrawn consent for information to be sent to the ICR-CTSU or
whether they simply no longer wish to attend trial follow up visits. In the very rare event that a
patient requests that their data is removed from the study entirely, the implications of this should be
discussed with the patient first to ensure that this is their intent and, if confirmed, ICR-CTSU should
be notified in writing. If this request is received after results have been published the course of
action will be agreed between the Sponsor and independent Trial Steering Committee/Independent
Data Monitoring and Steering Committee.
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6.3. TABLE 1 SCHEDULE OF ASSESSMENTS

Follow up month / year
Screening Baseline After 6 12 |15 18 |21 | 24 30 36 4 year At each
(within 21 (within 7 days | randomisation onwards | neurologic
days prior to prior to event
randomisation) | randomisation)
Inclusion/Exclusion
criteria
Informed consent X
Demography X
Medical history X
ECOG X X X X X X X X X X
Physical X X X X X X X X X X
examination’
Haematology & X?
B|ochem|stry
PSA X X X X X X X X X X
Quality of Life® X X X X X X X X X X
Control group MRI*
Intervention group MRI* MRI° MRI° MRI° MRI° | MRI° | MRP° MRI*
Toxicity X X
assessment’
Annual Long term X
follow wup forms
(LTFU)
1. Including neurologic examination according Frankel spinal cord injury assessment tool (see appendix B).

2. This should include: haemoglobin, white blood cell (WBC) count, platelet count, serum creatinine, alkaline phosphatase and serum

albumin.

3. Quality of Life assessment with EORTC QLQ C30, EQ-5D-5L, Brief Pain Inventory and HADS*.
4. MRI denotes MRI of the spine
5. MRI (only for patients who have evidence of rSCC at screening (baseline) scan. (If a patient cannot attend a scheduled scan

appointment, the replacement appointment should be made as close to the original appointment as possible. The next scan after this,

should keep at its original time.)
6. Post treatment toxicity assessments using CTC AE grading (both radiotherapy and surgery) and Clavian Scale (surgery only).
* HADS will only be completed at baseline and 3 months follow up. EORTC QLQ C30 not required at each neurologic event.
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7. TRIAL INTERVENTION
7.1. GROUP 1 (CONTROL):

Control group: Patients will be followed up at three monthly intervals (from randomisation) for 2
years and then at 30 and 36 months with clinical examination patients. MRI spine performed if
patient develops clinical neurological deficit or significant spinal pain with treatment given if there is
¢SCC on MRI, annual LTFU forms will be completed from year 4 onwards;

7.2. GROUP 2 (INTERVENTION GROUP):

Intervention group: If baseline screening is negative, follow up is as for the control group. If
baseline screening MRI is positive pre-emptive treatment will be given to sites of rSCC. Following
pre-emptive treatment patients will receive an MRI scan every 6 months. Patients will be followed
up at three monthly intervals (from randomisation) for 2 years and then at 30 and 36 months,
annual LTFU forms will be completed from year 4 onwards;

8. MANAGEMENT OF PATIENTS IN THE STUDY WHO DEVELOP rSCC OR cSCC

All patients who develop rSCC (Bilsky 21a) or cSCC (usually with Bilsky 2 or 3) should have their
management reviewed in the specialist SCC MDT (if available) and the recommendations of the
MDT should be followed. Alternatively the patient pathway should follow expert local practice. Most
commonly, we expect radiotherapy to be the treatment of choice for both rSCC and ¢cSCC. The
recommended treatment for rSCC for patients in the study is with external beam radiotherapy
which should be instituted within one week of confirmation of rSCC. Patients who develop cSCC
or established neurological deficit should be treated according to the MDT recommendations with
radiotherapy, spinal decompression or vertebro/kyphoplasty. For patients with rSCC or ¢SCC
treated by radiotherapy, the recommended dose is 20Gy in 4Gy fractions daily over one week
delivered with external beam photons and prescribed at an adequate depth.

Physicians may consider concurrent high dose steroids, preferably Dexamethasone 4 to 8 mg, 2 to
3 times a day during radiotherapy, under cover of proton pump inhibitors according to local
protocols.

All patients in the study would receive systemic treatment for metastatic disease according to the
local protocols for their primary malignancy, including hormonal treatment, chemotherapy,
biological therapy, bisphosphonates, radionuclides or palliative radiotherapy to non-spinal sites.
These treatments may be within other clinical trials. The use of other investigational agents is
allowed during the study period. Palliative radiotherapy to the spine for pain relief is permitted but
patients should be adequately assessed for SCC according to NICE guidelines.

8.1. MRI PROTOCOL

MRI of the spine should be performed on a MRI system with minimum field strength of = 1 Tesla
and with a spinal coil. The whole spine should be imaged from the base of skull to the coccyx with
sagittal T1 and T2 weighted images. Sagittal images may be supplemented with selected axial
images through any suspicious areas at the discretion of the radiologist.

For patients reporting to the physician with symptoms or signs suggestive of neurologic deficit, MRI
spine should ideally be performed within 24 hours in accordance with NICE and local guidelines.

All MRIs leading to a diagnosis of rSCC or SCC and a 10% random sample of negative baseline
MRIs will be subject to central review. An instruction manual depicting examples of rSCC will be
distributed to participating centres.
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Additionally, a validated epidural SCC scoring system®® (Bilsky Spinal Cord Compression Scale
(Appendix C)) will be used in all centres. This is well suited for defining rSCC using MRI. This
scale showed excellent reproducibility when assessed for inter and intra observer reliability.

Non-trial imaging including isotope scans (CT and MRI) and their impact on detection of SCC will
be monitored . The CRF's will be designed to capture non-trial imaging.

8.2. TREATMENT PROTOCOL

Most commonly, we expect radiotherapy to be the treatment of choice for both rSCC and cSCC but
the recommendation of the specialist SCC MDT (if available) or expert local practice should be
followed. Details of treatment received for any SCC detected on any MRI will be collected on the
relevant CRF.

8.2.1 High dose corticosteroids

Following the diagnosis of rSCC or ¢SCC, high dose corticosteroids may be prescribed
(commonly dexamethasone 8-24mgs total dose per day in divided doses with gastric protection) at
the investigators discretion. If used, the maximum dose and duration of high dose corticosteroid
usage will be recorded. The duration will be from the start of high dose treatment to the time when
corticosteroid dose is <3mgs/day of dexamethasone or equivalent.

8.2.2 Radiotherapy

Radiotherapy should be delivered as soon as reasonable after detection of rSCC on screening
MRI. For Bilsky 1a-1c graded rSCC treatment should be within one week (maximum 2 weeks)
following confirmation of rSCC after review at relevant MDT or other local process.

Patients with Bilsky 2 - 3 rSCC or with clinical symptoms of SCC should be treated within 48 hours
of diagnosis in line with NICE Guidance.

Dose and Fractionation

The recommended radiotherapy dose is 20 Gy given daily in 5 fractions prescribed at an adequate
depth and at least to the mid-point of the spinal cord /cauda equina for patients who have
asymptomatic rSCC.

Planning technique

Radiotherapy may be planned by conventional simulation or by CT based virtual simulation. The
findings of the MRI scans should be taken into account while deciding the PTV. Field size will be at
least 1 vertebral level above / below site of rSCC and include the pedicles of the vertebrae laterally
and should cover the whole of the soft tissue disease with an adequate margin. If at the time of
radiotherapy planning there is any doubt of the accuracy of localisation this should be increased to
+/- 2 vertebra. If there is additional bony involvement of adjacent vertebra clinical judgement
should be used to increase field length. The treatment technique will most commonly be with a
single under couched direct posterior field treating with the patient in the supine position. Other
techniques may be used as clinically indicated (for example, lateral fields for cervical spine
metastases). The prescription point (or depth) should give a dose of at least 20Gy in five fractions
to the mid-point of the spinal cord or cauda equina but may be modified to adequately treat soft
tissue or bony involvement.

Similar guidelines would be used for clinically established SCC treated with radiotherapy.

8.2.3 Surgery

Additionally the role of spinal surgery should be assessed with the specialist cancer network SCC
MDT team (if available) or expert local practice. Any surgical treatment should follow the
recommendations of the specialist MDT (if available) or expert local practice and all such treatment
details will be recorded. If surgery is performed, most patients will then receive post-operative
radiotherapy as above.
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Surgery may be considered in the following situations:
1. Patients with spinal instability or pathological spine fractures or evidence of bone in
the spinal canal.
2. Patients who have progressed neurologically on radiotherapy.
3. Patients who have relapsed at previously radiated sites.
4 Instances where the treating doctor feels the patient may be benefited by surgical
decompression or stabilisation.

The aim of surgery is to provide immediate decompression of the spinal cord. Surgery should be
tailored for each patient depending on the level of the spine involved and the patient's
circumstances.

Post-operative radiotherapy to sites where decompression or stabilisation surgery has been done
should be considered. The radiotherapy dose and plan would be similar to that stated previously.

8.3. ASSESSMENTS DURING EACH EPISODE OF SCC.

The radiologic level of SCC (Bilsky 1a-3), days of inpatient admissions, details of radiotherapy
treatment, pre and post treatment neurologic scores, pre and post treatment level of analgesia
scores and quality of life scores, neurologic improvement after treatment and concurrent systemic
treatments will be collected during each episode of cord compression or treatment for rSCC or
cSCC (Bilsky 1a-3).

The incidence of repeat episodes of SCC in treated patients, and the details of any follow up MRI
spine will be collected.

8.4. SYSTEMIC TREATMENT

Patients should be managed according to standard local practice and treatments should be similar
for patients in both groups of the study. Alternative treatment strategies may be prescribed at the
discretion of the responsible physician in accordance with standard local practice. Entry to other
clinical trials which do not mandate MRI spine and the use of investigational agents are permitted.
Systemic treatments will be recorded on the CRF.

9. EVALUATION OF OUTCOME
9.1. DEFINITIONS OF CLINICAL AND RADIOLOGICAL SCC

Clinical SCC (cSCC) is defined in the NICE metastatic SCC guidelines as “spinal cord or cauda
equina compression by direct pressure and/or induction of vertebral collapse or instability by
metastatic spread or direct extension of malignancy that threatens or causes neurological
disability”. For the purposes of the PROMPTS protocol patients with clinical SCC will be
symptomatic with imaging confirming SCC according to the NICE definition. Imaging will be scored
according to the Bilsky system (appendix C). Patients with clinical SCC will usually have Bilsky
scores of 2 or 3.

Radiologic SCC (rSCC) will be defined by MRI in asymptomatic patients: MRI findings will usually
give a Bilsky 1a- 1c score but exceptionally Bilsky 2-3 scores may be found in asymptomatic
patients.

Please also refer to page v of the protocol ‘Practical definitions for the purposes of the
protocol’.
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9.2. DEFINITION OF FINDINGS ON MRI SPINE.
MRI findings in the spine will be classified as either:

i. SCC (radiological or clinical) defined as metastatic disease causing impingement,
indentation or loss of definition of the thecal sac or frank compression of spinal cord or
cauda equina (Bilsky score 1a — 3)

ii. noSCC.

A validated epidural SCC scoring system®® (the modified Bilsky Spinal Cord Compression Scale
below and in appendix C) will be used by radiologists in participating centres. This scale is well
suited for defining rSCC using MRI and showed excellent reproducibility when assessed for inter
and intra observer reliability.

0 Metastatic bone disease without epidural impingement

1a Epidural impingement without deformation of the thecal sac

1b Deformation of the thecal sac

1c Deformation of the thecal sac with spinal cord abutment, but without cord compression
2 Spinal cord compression but with cerebrospinal fluid (CSF) visible around the cord

3 Spinal cord compression, no CSF visible around the cord

9 No bone metastasis (additional score for PROMPTS trial)

Practical definitions for the purpose of the protocol
cSCC —Clinical spinal cord compromise or compression — patients are symptomatic
Clinical spinal cord compromise — Bilsky score 1a-c (Bilsky 1a-b would be exceptional)

Clinical spinal cord compression — Bilsky score 2 or 3

rSCC - Radiological spinal canal/cord compromise or compression — patients are
asymptomatic

Radiological spinal canal compromise — Bilsky score 1a or 1b

Radiological spinal cord compromise — Bilsky score 1c

Radiological spinal cord compression — Bilsky score 2 or 3

9.3. DEFINITION OF FUNCTIONAL NEUROLOGIC DEFICIT DUE TO SCC.

Functional neurologic deficit is defined as detection of one or more of the following on clinical
examination:

1. Objective motor power loss due to involvement of the spinal cord or nerve roots.

2. Objective sensory loss due to involvement of the spinal cord or nerve roots.

3 Urinary incontinence or retention due to involvement of the spinal cord or nerve
roots.

4. Bowel incontinence due to involvement of the spinal cord or nerve roots.

Functional neurologic deficit will be assessed and scored according to the Frankel System (see
appendix B).
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Neurologic deficit due to base of skull involvement or peripheral nerve involvement should be ruled
out clinically and would not be considered as an endpoint for the study.

10. CONCURRENT MEDICATIONS

All medication considered necessary for the patients’ welfare and which is not expected to interfere
with the evaluation of the study intervention may be given at the discretion of the investigator. Only
treatment related to the patient’s prostate cancer should be recorded on the appropriate pages of
the CRF.

11.SAFETY REPORTING

11.1. DEFINITION OF AN ADVERSE EVENT (AE)

An ‘adverse event’ is any untoward medical occurrence in a patient administered a research
procedure; where the events do not necessarily have a causal relationship with the procedure. For
the purpose of this trial, any detrimental change in the patient’s condition subsequent to the start of
the ftrial (i.e. randomisation) and during any treatment given for rSCC or ¢SCC, which is not
unequivocally due to progression of disease (prostate cancer), should be considered as an
adverse event.

Whenever one or more signs and/or symptoms correspond to a disease or well-defined syndrome
only the main disease/syndrome should be reported. For each sign/symptom the highest grade
observed since the last visit should be reported.

We expect adverse events to be rare in the context of this trial, with the intervention being MRI
scanning and therefore, there is no expected list of event occurrences relating to MRI in this
protocol. Events such as disease progression, disease relapse or admissions due to these
causes, and death as a result of disease relapse are not considered to be SAE’s and should be
reported on the appropriate CRF. Events related to co-morbid conditions should not be reported or
considered as SAEs.

11.2. DEFINITION OF RELATED ADVERSE EVENT

An adverse event assessed by the Principal Investigator (PI) or Chief Investigator (Cl) as having a
reasonable causal relationship to the administration of the research procedure (MR scan) i.e. is
possibly, probably, or definitely related to the research procedure. Any such events are expected to
have occurred within 24 hours of the MR scan.

11.3. REPORTING OF ADVERSE EVENTS

Adverse events will be reported during the trial at the time points detailed in section 6 of the
protocol. Adverse events should be recorded in the appropriate section of the CRF.

11.4. DEFINITION OF SERIOUS ADVERSE EVENTS (SAES)

Serious Adverse Events will be collected for a 24 hour period only after the study related screening
MRI scan. A serious adverse event is one which falls in one of the following categories:

1. Results in death; the patient’'s death is suspected as being a direct outcome of the adverse
event.

2. Is life-threatening; refers to an event in which the subject was at risk of death at the time of
the event; it does not refer to an event that would result which hypothetically might have
caused death if it were more severe.

3. Requires hospitalisation, or prolongation of existing inpatient hospitalisation: admission
to hospital overnight or prolongation of a stay in hospital was necessary as a result of the AE.
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Outpatient treatment in an accident and emergency department is not itself an SAE, although
the reasons for it may be. Hospital admissions/surgical procedures planned for a pre-existing
condition before a patient is randomised to the study are not considered SAEs, unless the
illness/disease deteriorates in an unexpected way during the study.

4. Results in persistent or significant disability or incapacity: The AE results in a significant
or persistent change, impairment, damage or disruption in the patient’s body function/structure,
physical activities or quality of life.

5. Consists of a congenital anomaly or birth defect.

Whenever one or more signs and/or symptoms correspond to a disease or well-defined syndrome,
only the main disease/syndrome should be reported. For each sign/symptom the highest grade
observed should be reported.

11.5. EVENTS NOT SUBJECT TO EXPEDITED REPORTING:

The following are anticipated treatment, disease or co-morbidity related adverse events which are
not subject to expedited reporting. All such events should be reported in the appropriate sections of
the CRF.

a) Any radiotherapy treatment related events will be collected on a post radiotherapy
complications form.

b) Any surgical treatment related events will be collected on a post-surgery complications
form.

c) Disease related events:
¢ Progressive disease
o Symptoms related to progressive disease

e Death due to disease

11.6. SAE CAUSALITY

The Principal Investigator is responsible for the assessment of causality of serious adverse events
as defined in the table below:

Definitions for SAE causality

Relationship Description

Unrelated There is no evidence of any causal relationship with the trial
procedure

Unlikely There is little evidence to suggest there is a causal

relationship (e.g. the event did not occur within a
reasonable time after the trial procedure. There is another
reasonable explanation for the event (e.g. the patient’s
clinical condition, other concomitant treatment)

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

Probable There is evidence to suggest a causal relationship, and the
influence of other factors is unlikely
Definitely There is clear evidence to suggest a causal relationship,

and other possible contributing factors can be ruled out
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Not There is insufficient or incomplete evidence to make a
assessable clinical judgement of the causal relationship.

11.7. REPORTING SERIOUS ADVERSE EVENTS

SAEs subject to expedited reporting from date of randomisation and up to 24 hours post screening
MRI scan must be reported.

All SAEs should be reported within 24 hours of the investigator becoming aware of the event, by
completing the PROMPTS SAE form and faxing it to:

/ PROMPTS Trial Manager \
The Safety Desk
Clinical Trials and Statistics Unit (ICR-CTSU)
FAX: 0208 722 4369
(Monday — Friday 09.00 — 17.00)

\_ )

The SAE form must be completed, signed and dated by the Principal Investigator or nominated
person identified on the site delegation log, although initial notification should not be delayed for
signature, but should be followed by a report signed and dated by the Principal Investigator or
nominated representative as soon as possible. A hard copy must also be sent by post to the trials
office using the address on the SAE form. ICR-CTSU office will send a fax to the Site to
acknowledge receipt of the SAE.

Any relevant follow up information, including final resolution of the event, should be completed on
the relevant part of the original SAE form and faxed to the ICR-CTSU within 15 days of the local
investigator becoming aware of this information. The Chief Investigator (or a nominated
representative) will review all SAEs to assess relatedness and expectedness. The Site SAE log
should be completed and the SAE form filed in the Site Investigator File.

11.8. REVIEW OF SERIOUS ADVERSE EVENTS (SAES)

Reported SAEs will be assessed by the Chief Investigator (or designated representative) for
causality and expectedness.

NB. The Chief Investigator cannot down grade the Principal Investigator's assessment of causality.
SAEs assessed as having a causal relationship to the study procedure and as being unexpected
(related unexpected SAEs) will undergo expedited reporting to the main REC by ICR-CTSU.

Centres should respond as soon as possible to requests from the Chief Investigator or designated
representative (via ICR-CTSU) for further information that may be required for final assessment of
the SAE.

11.9. EXPEDITED REPORTING OF RELATED UNEXPECTED SAES

If an SAE is defined as related and unexpected by the Chief Investigator, ICR-CTSU will report the
SAE to the main REC within 15 days from the date the Chief Investigator or designated Co-
Investigator became aware of the event. Any subsequent reporting will be carried out as
appropriate.

11.10. FOLLOW UP OF SERIOUS ADVERSE EVENTS

Centres should continue to follow up SAEs until the event is resolved e.g. recovered, recovered
with sequelae, or died. Information on outcome of the SAE should be completed on the relevant
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part of the original SAE and faxed to ICR-CTSU as soon as the Principal Investigator becomes
aware.

11.11. ANNUAL REPORTING OF SERIOUS ADVERSE EVENTS

An annual report of related unexpected SAEs will be provided to the Main REC, by ICR-CTSU, in
the annual progress report at the end of the reporting year. This will be defined as the anniversary
of the date when the study received a favourable opinion from the Main REC.

12.STATISTICAL CONSIDERATIONS

The study is aimed at comparing how the experimental intervention (screening MRI and pre-
emptive radiotherapy) compares to what we consider to be standard practice which is observation
with MRI spine if there is clinically evident neurologic deficit.

For screening MRI to be deemed a better schedule than observation, the proportion of patients
who develop neurologic deficit should be significantly less.

12.1. SAMPLE SIZE CALCULATION

414 patients will be randomised in a 1:1 ratio to the control and intervention groups.

The sample size is based on a superiority design using the log-rank comparison of the proportion
of patients with ¢cSCC at one year. The incidence of cSCC at one year in the control arm is
estimated to be 15.6%. This is based on the following assumptions:

. the baseline prevalence of rSCC is 12.9%. This figure is the average rSCC rate detected by
MRI in metastatic CRPC patients with no back pain and no analgesics (i.e. the eligible
population for PROMPTS) reported in the non-randomised studies of Bayley® (5/29 patients)
and Venkitaraman? (3/33 patients).

. all patients with rSCC will develop cSCC by one year if untreated

. 3.2% of rSCC “negative” patients will develop cSCC by one year® (also untreated).

With 414 patients (71 events) there is 85% power to detect a 50% relative reduction in one year
incidence of cSCC (from 15.6% control to 7.8% intervention). This corresponds to a hazard ratio
(HR) of 0.48 (with a 5% two-sided alpha).

The sample size assumes uniform accrual over a 4 year period and a minimum of one year of
follow-up for all patients. Death is treated as a censoring event assuming a median overall survival
of 19 months*®. No adjustment for non-compliance has been made as eligible patients are not
anticipated to withdraw from trial intervention.

It should be noted that the sample size calculations are sensitive to the assumptions made about
the prevalence rSCC and the effectiveness of the intervention. The figure of 12.9% comes from
two studies in which the subgroup of CRPC patients without back pain and not on analgesics is
small and it may be that in the multi-centre phase lll trial setting the estimates of SCC rates in both
arms are lower than predicted from these studies. With 414 patients, there will be adequate
statistical power if observed rSCC rates are lower than those estimated above. As an example,
there would be 80% power to detect a 50% relative reduction from 11.5% to 5.7% in 1 year
incidence of cSCC.

12.2. ENDPOINT DEFINITIONS

Primary endpoint
Incidence of and time to development of confirmed cSCC. One year incidence is of primary
interest. Time will be measured from randomisation.
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Confirmed cSCC is defined as per NICE metastatic SCC guidelines i.e. “spinal cord or cauda
equina compression by direct pressure and/or induction of vertebral collapse or instability by
metastatic spread or direct extension of malignancy that threatens or causes neurological
disability”. See section (9.1).

Episodes of SCC suspected clinically will be confirmed by MRI (usually Bilsky score 2 or 3); or
rarely by other clinically appropriate imaging when MRI is contraindicated.

Secondary Endpoints

e Rate of detection of rSCC (Bilsky 1a-3) on the baseline screening MRI (in the intervention
group only);

¢ Incidence of and time to functional neurological deficit due to clinical SCC - Neurological
deficit will be assessed using the Frankel spinal cord injury assessment tool. This indicates
the grade of neurological and ambulatory compromise on a 5 point scale and has been
used in other studies of metastatic spinal disease (appendix B). Functional neurological
deficit will be defined as Frankel Score A-D.

¢ Incidence of and time to irreversible functional neurological deficit (irreversible defined as
no improvement after 3 and 6 months following first incidence).

¢ Incidence of SCC (Bilsky 1-3) in both the control and intervention groups during follow-up.

e Pain - this will be measured using the Brief Pain Inventory (short form).

e Quality of life — this will be measured using the standard EORTC QLQ C30, EQ5D-5L and
HADS questionnaires

e Overall survival — will include deaths from any cause

e Cost effectiveness.

12.3. STATISTICAL ANALYSIS

Primary analysis set

Analyses of outcome data will be on the basis of intention to treat and therefore include all patients
who deviate from ftrial protocol for the following reasons: ineligibility for trial intervention,
unwillingness to continue with follow-up visits, withdrawal of consent after randomisation, deviation
from allocated intervention and loss to follow-up.

Analysis methods

The primary analysis will be based a log-rank intention to treat comparison of cSCC incidence in
the intervention and control group. Time to cSCC, time to neurological deficit, and overall survival
will be analysed using Kaplan-Meier estimates and the log-rank test, with event rates at 1 and 2
years reported for each group. A Cox model will be used to adjust for important prognostic factors
including alkaline phosphatase (normal vs. raised), number of previous treatments (first line failure
vs. 2nd or later), use of previous spinal radiotherapy and/or surgical procedure for metastatic
disease (yes/no), number of spinal metastases on bone scan, time since development of CRPC,
time since start of continuous hormone treatment, performance status and PSA or PSA doubling
time. Alternatives such as a piecewise-constant HR will be considered if the proportional hazards
assumption is not appropriate. The use of cumulative incidence curves, Gray’s test and a Fine &
Gray model for time to cSCC treating death as a competing risk will also be explored.

The proportion of patients having MR and total number of MR scans performed will be reported for
both groups. The observed baseline rate of rSCC will be presented for the intervention group with
a 95% confidence interval; subsequent rates of rSCC detected by the 6-month screening schedule
in patients with rSCC identified and treated at baseline will be reported separately. A multiple
logistic regression model will be used to identify clinical predictors of rSCC in the baseline MRI.

The primary analysis will be event driven and will be conducted once all patients have been
followed up for at least one year. A formal interim analysis will be conducted after 54 patients have
been recruited to the intervention group (estimated to be approximately 6 months after start of
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recruitment). The timing of subsequent analyses for the Independent Data Monitoring Committee
(IDMC) review will be at the discretion of the IDMC but meetings are planned at least annually.

There are no pre-planned subgroup analyses.

Quality of life (QL) assessment will be conducted by questionnaire (EORTC QLQ C30, HADS and
EQ-5D-5L) and will be assessed at baseline and 3, 6, 12, 15, 18, 21, 24, 30 and 36 months.

The main scales of interest are functional QL, global health QL and pain. According to the EORTC
reference manual®, for the physical functioning subscale a difference of 8 points is considered
clinically relevant and standard deviation for metastatic prostate cancer is 21.9 points. Using a
two-sided 5% significance level there is 90% power to detect an 8-point difference in this subscale
with 159 patients per group (this requires only 59% participation in QL study). The primary
endpoint will be physical functioning from the EORTC QLQ C30.

Analysis of QL will include between group comparisons at individual time points. Methods to model
changes over time, such as generalised estimating equations, will be explored. Scales of interest
will be analysed using total scale score (e.g. ANCOVA of change from baseline); dichotomisation
of scales or individual items of relevance will also be considered where clinically relevant, analysed
by chi-square-based or Fisher's exact test as appropriate. To account for multiple testing, only p-
values 0.01 will be considered statistically significant on endpoints other than the primary QL
endpoint.

Pain will be measured using the Brief Pain Inventory (BPI) Short form assessed at the same
timepoints as QL. The BPI will be analysed according to standard methods®' Pain severity will be
presented as mean scores for each of the individual scales of “worst”, “least”, “average” and “now”
at each time point. A mean pain severity score (a composite of all 4 pain severity scores) will also
be presented comparisons made between randomised groups at each time point. Pain interference
will be presented as mean scores for the 7 individual daily activities (general activity, mood,
walking ability, normal work, relations, sleep and enjoyment of life) at each time point. A mean
pain interference score (a composite of the 7 daily activities) will also be presented and compared
between randomised groups at each time point. If at least 4/7 individual pain severity scores have
been given then a mean score will be calculated. To account for multiple testing, only p-values
below 0.01 will be considered statistically significant.

Stopping Rules and Interim Analysis
An early stopping rule based on detecting a minimum level of rSCC is proposed.

For there to be an opportunity to prevent cSCC with pre-emptive treatment, rSCC needs to be
detected. If the “pick-up” rate is very low, the opportunity to prevent SCC is small and the
intervention is unlikely to be cost-effective (at a population level). The rSCC pick up rate will be
continuously monitored throughout the course of the trial by the Independent Data Monitoring
Committee and the Trial Steering Committee It will ultimately be for the TSC to agree the lowest
acceptable rate of detecting rSCC which would warrant continuing with the study. As an example, it
would be considered worthwhile screening patients with MRI if the rSCC pick-up rate is 1 in 10
(10%) but not if it is as low as 1 in 40 (2.5%). Under these assumptions, an interim analysis would
be carried out to assess the detection rate of rSCC after 54 patients had been recruited to the
intervention group. If less than 4 cases of rSCC had been identified (ruling out a lower limit of the
confidence interval of 2.5% with 80% power and a one-sided alpha of 5% if the true rate is 10%),
then the TSC would be asked to advise on continuing recruitment to the study having considered
all internal and external evidence.

No early stopping rules for toxicity are proposed.
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Recruitment milestones will be set in discussion with the TSC. It is proposed that recruitment rates
are closely monitored and subject to formal review by the TSC at 12 and 18 months after five
centres have opened and have recruited at least one patient with subsequent recruitment
conditional on demonstrating that the target sample size is achievable within agreed timelines.

An IDMC will review recruitment rates, safety and emerging efficacy data in confidence at least
annually.

13. TRIAL MANAGEMENT
13.1. TRIAL MANAGEMENT GROUP (TMG)

A Trial Management Group (TMG) will be set up and will include the Chief Investigator, Co-
investigators and identified collaborators, the Trial Statistician and the Trial Manager. Principal
Investigators and key study personnel will be invited to join the TMG as appropriate to ensure
representation from a range of centres and professional groups. Notwithstanding the legal
obligations of the Co-Sponsors and Chief Investigator, the TMG have operational responsibility for
the conduct of the trial. Where possible, membership will include a lay/consumer representative.
The Committee’s terms of reference, roles and responsibilities will be defined in a charter issued
by ICR-CTSU.

13.2. TRIAL STEERING COMMITTEE (TSC)

This study will fall under the governance of the ICR-CTSU Prostate Radiotherapy Trial Steering
Committee. This group will include an independent Chairman (not involved directly in the trial
other than as a member of the TSC), not less than two other independent members, the Chief
Investigator and the ICR-CTSU Scientific Lead. It is the role of the TSC to monitor progress of the
trial and to ensure there is adherence to the protocol and the principles of Good Clinical Practice.
The Committee’s terms of reference, roles and responsibilities will be defined in a charter issued
by ICR-CTSU.

13.3. INDEPENDENT DATA MONITORING COMMITTEE (IDMC)

An IDMC will be instigated to monitor the progress of the trial. Membership of the IDMC will be
proposed by the TMG and approved by the TSC. The Committee’s terms of reference, roles and
responsibilities will be defined in a charter issued by ICR-CTSU. The IDMC should meet in
confidence at regular intervals, and at least annually. A report of the findings and
recommendations will be produced following each meeting. This report will be submitted to the
TMG and TSC, and if required, the main REC.

The IDMC reserve the right to release any data on outcome or side-effects through the TSC to the
TMG (and if appropriate to participants) if it determines at any stage that the combined evidence
from this and other studies justifies it.

14 RESEARCH GOVERNANCE

The Institute of Cancer Research (ICR) is the sponsor of this trial in accordance with the Research
Governance Framework for Health and Social Care and the principals of Good Clinical Practice
(GCP).

14.1. SPONSOR RESPONSIBILITIES
The Institute of Cancer Research has sponsorship responsibility for obtaining authorisation and
appropriate ethics committee opinion.

14.2. RESPONSIBILITIES OF CHIEF INVESTIGATOR

The Chief Investigator is responsible for:
o Selection of investigators
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e Prompt decision as to which serious adverse events are related and unexpected; and
¢ Prompt reporting of that decision to the ICR-CTSU, for onward reporting to the main REC.

14.3. RESPONSIBILITIES OF ICR-CTSU

ICR-CTSU has overall responsibility for facilitating and co-ordinating the conduct of the trial and is
also responsible for collating data obtained, and undertaking and reporting interim and final
analyses.

The responsibilities of ICR-CTSU for the day-to-day management of the trial will include the
following:

e Ensuring an appropriate ethics opinion has been sought, and any amendments have been
approved.

¢ Giving notice of amendments to protocol, making representations about amendments to the

main REC.

Giving notice that the trial has ended.

Randomising patients.

Collating QL questionnaires returned by post.

Raising and resolving queries with local investigators.

Logging clinical and QL data received; raising queries.

Keeping records of all serious adverse events (SAEs) reported by investigators.

Notifying the main REC and Investigators of related unexpected Serious Adverse Events.

14.4. RESPONSIBILITIES OF PARTICIPATING CENTRES

Centres wishing to recruit to this study will be asked to provide evidence that they can deliver
protocol treatment. This will include:

¢ Putting and keeping in place arrangements to adhere to the principles of GCP.

o Keeping a copy of all ‘essential documents’ (as defined under the principles of GCP) and
ensuring appropriate archiving of documentation once the trial has ended.

¢ Providing evidence that local practice conforms to the standards set in the NICE Improving
Outcomes Guidance;

Responsibilities are defined in an agreement between an individual participating centre and The
Institute of Cancer Research.

15. TRIAL ADMINISTRATION AND LOGISTICS
15.1. PROTOCOL COMPLIANCE

The PROMPTS trial is being conducted in accordance with the professional and regulatory
standards required for non-commercial research in the NHS under the Research Governance
Framework for Health and Social Care and the principles of GCP. Before activating the frial,
participating centres are required to sign an agreement accepting responsibility for all trial activity
which takes place within their centre. Sites may only commence recruitment once centre
agreements have been signed by both parties, trial documentation is in place and a site initiation
(visit or teleconference) has taken place. Site initiation visits will be conducted at sites where the
Principal Investigator has requested one or where ICR-CTSU deems it is appropriate.

15.2. INVESTIGATOR TRAINING

Prior to commencing trial recruitment, training and advice will be provided by members of the Trial
Management Group via a trial launch meeting, training workshops, and QA feedback to identified
key individuals in each participating centre. Training will include discussion on the background to
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the study and discussion on the issues of clinical equipoise. Participating centres will be asked to
maintain a screening log to monitor randomisation acceptance rates, and additional
support/training will be offered when lower than anticipated rates are encountered.

15.3. DATA ACQUISITION

The clinical data should be recorded on the PROMPTS case report forms (CRFs) and the relevant
pages forwarded to ICR-CTSU in a timely manner. The Trial Management Group reserves the
right to amend or add to the CRFs as appropriate. Such changes do not constitute a protocol
amendment, and revised or additional forms should be used by centres in accordance with the
guidelines provided by ICR-CTSU. Where appropriate, data may need to be collected
retrospectively if an additional question has been added to the CRF.

By participating in the PROMPTS trial, the Principal Investigators at each centre are confirming
agreement with his/her local NHS Trust to ensure that:

o Sufficient data is recorded for all participating patients to enable accurate linkage between
hospital records and CRFs;

e Source data and all trial related documentation are accurate, complete, maintained and
accessible for monitoring and audit visits;

¢ Original consent forms are dated and signed by both patient and investigator and are kept
together in a central log together with a copy of the specific patient information sheet(s)
given at the time of consent;

¢ All essential documents are retained for five years after the trial ends to comply with current
legislation.

o Staff will comply with the protocol and Trial Guidance Notes for PROMPTS.

On receipt at ICR-CTSU, CRFs will be recorded as received and any missing forms will be
reported to the originating site. lllegible forms may be returned to site for clarification.

15.4. CENTRAL DATA MONITORING

ICR-CTSU will review incoming CRFs for compliance with the protocol, and for inconsistent or
missing data. Should any missing data or data anomalies be found, queries will be sent to the
relevant centre for resolution. Following initial review, the CRF data items will be entered into the
clinical study database held at ICR-CTSU.

Data will be further reviewed for data anomalies / missing data, by central statistical monitoring.
Any systematic inconsistencies identified may trigger monitoring visits to centres.

15.5. ON SITE MONITORING

If a monitoring visit is required, ICR-CTSU will contact the centre to discuss dates of proposed visit.
Once a date has been confirmed, the centre should ensure that the relevant patient notes are
available for monitoring.

If any problems are detected in the course of the monitoring visit, ICR-CTSU will work with the
Principal Investigator to resolve issues and, if necessary, to determine the centre’s future
participation in the study.

ICR-CTSU staff conducting on-site monitoring will review essential documentation and carry out
source data verification to confirm compliance with the site agreement and trial protocol to ensure
the protection of patients’ rights as detailed in the Declaration of Helsinki 1964 as amended
October 1996.
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15.6. PROTOCOL AMENDMENTS

Proposed major protocol amendments will be submitted to the TMG by the Chief Investigator. The
TMG will agree protocol amendments prior to submission to the Main REC. Once approved the
Principal Investigator at each centre will be informed of the change and sent all the associated
documentation. It is the Principal Investigator's responsibility to submit amendments to their R&D
department for approval. Confirmation that this has been done must be provided to ICR-CTSU.

15.7. END OF STUDY

For the purposes of ethics approval, the study end date is deemed to be the date of the last data
capture.

15.8. ARCHIVING

Essential documents are documents that individually and collectively permit evaluation of the
conduct of the trial and substantiate the quality of the data collected. Essential documents will be
maintained at ICR-CTSU in a way that will facilitate the management of the trial, audit and
inspection. They should be retained for a sufficient period (at least 15 years) for possible audit.
Documents should be securely stored and access restricted to authorised personnel.

16.PATIENT PROTECTION AND ETHICAL CONSIDERATIONS
16.1. RISK ASSESSMENT

This study has been formally assessed for clinical risk using a generic risk assessment.

16.2. PATIENT CONFIDENTIALITY

Patients will be asked to consent to their full name being collected at randomisation in addition to
their date of birth, hospital number, postcode and NHS number (CHI in Scotland) to allow tracing
through their GP and national records to assist with long term follow up. The personal data
recorded on all documents will be regarded as confidential, and any information which would allow
individual patients to be identified will not be released into the public domain.

The Principal Investigator must maintain in strict confidence trial documents, which are to be held
in the local centre (e.g. patients' written consent forms). The Principal Investigator must ensure the
patient's confidentiality is maintained.

ICR-CTSU will maintain the confidentiality of all patients and will not reproduce or disclose any
information by which patients could be identified. Representatives of ICR-CTSU and the regulatory
authorities will be required to have access to patients notes for quality assurance purposes but
patients should be reassured that their confidentiality will be respected at all times. In the case of
special problems it is also necessary to have access to the complete study records provided that
patient confidentiality is protected.

16.3. ETHICAL CONSIDERATIONS

It is the responsibility of the Chief Investigator to obtain a favourable ethical opinion (main REC
approval). It is the responsibility of the Principal Investigator at each participating centre to obtain
site-specific approval of the trial protocol and any subsequent amendments. All correspondence
with the local REC should be filed by the Principal Investigator in the Site Investigator File.

Patients will be approached about participation in PROMPTS by a member of their clinical care or
research team. They will receive a verbal explanation of the ftrial, together with a Patient
Information Sheet which they will take home with them. It is the responsibility of the Principal
Investigator to give each patient, prior to inclusion in the trial, full and adequate verbal and written
information regarding the objective and procedures of the trial and the possible risks involved.
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Sufficient time (a minimum of 24 hours) should be allowed for the patient to decide on trial entry.
Patients must be informed about their right to withdraw from the trial at any time. Written patient
information must be given to each patient before enrolment. They will be given at least 24 hours to
make a decision about whether they would like to participate, during which time they will be able to
discuss their options with friends, family or their GP. They will have the opportunity to raise any
questions about PROMPTS with their clinical care or research team and these will be addressed
prior to their decision about whether to participate. The written patient information is an approved
patient information sheet according to national guidelines. This also outlines the QL study. Patients
will be encouraged to participate in this associated study but if they subsequently decline, this will
not exclude them from the main trial.

It is the responsibility of the Principal Investigator or designated representative, to obtain signed
informed consent from all patients prior to inclusion in the trial.

16.4. PATIENT INFORMATION

The importance of providing a high level of information to patients is recognised. Local leaflets on
radiotherapy should be provided by each centre, but these must be approved by the appropriate
local research committees before distribution.

16.5. DATA SHARING

Data arising from this research will be managed and made available to maximise public benefit.
Data sharing will be in a timely and responsible manner. Appropriate regulatory permissions
relating to the ethical use of data must be in place before the data can be shared. Requests to use
trial data must be submitted in writing to the ICR-CTSU for approval by the TMG and TSC.

16.6. DATA PROTECTION ACT (DPA)

ICR-CTSU will comply with all aspects of the DPA 1998. Any requests from patients for access to
data about them held at ICR-CTSU should be directed to the Trial Manager in the first instance
who will refer the request to the Data Protection Officer at The Institute of Cancer Research.

16.7. LIABILITY/INDEMNITY/INSURANCE
Indemnity for participating hospitals is provided by the usual NHS indemnity arrangements.

17.FINANCIAL MATTERS

The trial is investigator designed and led and has been approved by the Clinical Trials Advisory &
Awards Committee (CTAAC) of Cancer Research UK, and meets the criteria for R&D support as
outlined in the Statement of Partnership on Non-Commercial R&D in the NHS in England.

The trial has received funding from Cancer Research UK. If further funding is received from any
other source this will be made apparent in the patient information sheet and to the approving Main
REC and CTAAC.

National RTQA and NCRN (or regional equivalent) network resources should be made available
for PROMPTS, as the trial is part of the NIHR portfolio by virtue of its approval by CTAAC.

18.PUBLICATION POLICY

The main trial results will be published in a peer-reviewed journal, on behalf of all collaborators.
The manuscript will be prepared by a writing group, appointed from amongst the Trial Management
Group, and participating clinicians. All participating centres and clinicians will be acknowledged in
this publication together with staff from the ICR-CTSU. All presentations and publications relating
to the trial must be authorised by the Trial Management Group, on whose behalf publications
should usually be made. Authorship of any secondary publications will reflect the intellectual and
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time input into these, and will not necessarily be the same as on the primary publication. No
investigator may present or attempt to publish data relating to the PROMPTS trial without prior
permission from the Trial Management Group.

19.ASSOCIATED STUDIES

19.1. QUALITY OF LIFE

Quality of life (QL) assessment will be conducted by questionnaire (EORTC QLQ C30, EQ-5D-5L
and HADS) and will be assessed at baseline and 3, 6, 12, 15, 18, 21, 24, 30 and 36 months.
Participation in the QL study is not optional. Due to the relatively poor health of participants and
the potential for rapid decline, questionnaires will be handed out in clinic (so as to avoid the
situation where a questionnaire is sent centrally from the CTU to a patient with very short life
expectancy or recently deceased). Pain will be measured using the Brief Pain Inventory (BPI)
Short form assessed at the same timepoints as QL.

19.2. HEALTH ECONOMICS

An economic evaluation will be integrated into the design of the trial, and supplemented with
decision modelling as the benefits of intervention are likely extend beyond the duration of the trial.
The specific aim of the evaluation will be to compare the cost-effectiveness of screening MRI &
pre-emptive treatment against standard practice i.e. MRI spine performed if patients develop
clinical neurological deficit or significant spinal pain and subsequent treatment if there is overt
SCC. The type of economic evaluation will be a cost-utility analysis, estimated using quality-
adjusted life-years (QALYs). The analysis will be performed from a NHS and personal social
services cost perspective. Resource use data to be collected alongside the RCT will include those
relating to the screen, treatment and all aspects of health care in and outside of the treating centre.
Resources directly attributable to the trial protocol will be excluded from the analysis. Health
resources will be valued using nationally available NHS cost data. Regression methods will be
used to account for missing trial data and censoring, and costs and QALY's occurring after 1 year
will be discounted at 3.5% per annum. Results will be presented as mean costs, mean QALYs
along with 95% confidence intervals, and the probability that the intervention is cost-effective at
different levels of willingness to pay for a QALY gained. Utilities will be calculated using the EQ-5D-
5L. Sensitivity analysis will test whether the results are robust to methodological assumptions.

The PROMPTS Resource Use Questionnaire will be given to all patients who have developed
spinal cord compression (radiological and clinical). This questionnaire will look at the changes that
have been made or are planned to the house in which the patient lives. The questionnaire will be
optional and if the patient does not wish to take part in the sub-study then they can still take part in
the main PROMPTS ftrial.
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Appendix A - ECOG Scale

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

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

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

4 Completely disabled. Cannot carry out any self-care. Totally confined to bed or
chair.

5 Dead.

Appendix B — Frankel Spinal Cord Injury Assessment Tool

Complete neurological injury - no motor or sensory function clinically detected below the

Grade A level of the injury.

PROMPTS trial protocol version 7.0 — 29 Novembert 2016
29



Preserved sensation only - no motor function clinically detected below the level of the
Grade B |injury; sensory function remains below the level of the injurybut may include only partial
function (sacral sparing qualifies as preserved sensation).

Preserved motor non-functional - some motor function observed below the level of the
Grade C |. . . , X
injury, but is of no practical use to the patient.

Preserved motor function - useful motor function below the level of the injury; patient can
Grade D /move lower limbs and walk with or without aid, but does not have a normal gait or
strength in all motor groups.

Normal motor - no clinically detected abnormality in motor or sensory function with
Grade E |normal sphincter function; abnormal reflexes and subjective sensory abnormalities may
be present.
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Appendix C — Bilsky Spinal Cord Compression Scale>? (medified)

0 Metastatic bone disease without epidural impingement

1a Epidural impingement without deformation of the thecal sac

1b Deformation of the thecal sac

1c Deformation of the thecal sac with spinal cord abutment, but without cord compression
2 Spinal cord compression but with cerebrospinal fluid (CSF) visible around the cord

3 Spinal cord compression, no CSF visible around the cord

9 No bone metastasis (additional score for PROMPTS trial)
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