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Abiraterone acetate and prednisolone with or without
enzalutamide for high-risk non-metastatic prostate cancer:
a meta-analysis of primary results from two randomised
controlled phase 3 trials of the STAMPEDE platform protocol
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Summary

Background Men with high-risk non-metastatic prostate cancer are treated with androgen-deprivation therapy (ADT)
for 3 years, often combined with radiotherapy. We analysed new data from two randomised controlled phase 3 trials
done in a multiarm, multistage platform protocol to assess the efficacy of adding abiraterone and prednisolone alone
or with enzalutamide to ADT in this patient population.

Methods These open-label, phase 3 trials were done at 113 sites in the UK and Switzerland. Eligible patients (no age
restrictions) had high-risk (defined as node positive or, if node negative, having at least two of the following: tumour
stage T3 or T4, Gleason sum score of 8-10, and prostate-specific antigen [PSA] concentration =40 ng/mL) or relapsing
with high-risk features (<12 months of total ADT with an interval of =12 months without treatment and
PSA concentration =4 ng/mL with a doubling time of <6 months, or a PSA concentration =20 ng/mL, or nodal
relapse) non-metastatic prostate cancer, and a WHO performance status of 0-2. Local radiotherapy (as per local
guidelines, 74 Gy in 37 fractions to the prostate and seminal vesicles or the equivalent using hypofractionated
schedules) was mandated for node negative and encouraged for node positive disease. In both trials, patients were
randomly assigned (1:1), by use of a computerised algorithm, to ADT alone (control group), which could include
surgery and luteinising-hormone-releasing hormone agonists and antagonists, or with oral abiraterone acetate
(1000 mg daily) and oral prednisolone (5 mg daily; combination-therapy group). In the second trial with no overlapping
controls, the combination-therapy group also received enzalutamide (160 mg daily orally). ADT was given for 3 years
and combination therapy for 2 years, except if local radiotherapy was omitted when treatment could be delivered until
progression. In this primary analysis, we used meta-analysis methods to pool events from both trials. The primary
endpoint of this meta-analysis was metastasis-free survival. Secondary endpoints were overall survival, prostate
cancer-specific survival, biochemical failure-free survival, progression-free survival, and toxicity and adverse events.
For 90% power and a one-sided type 1 error rate set to 1-25% to detect a target hazard ratio for improvement in
metastasis-free survival of 0- 75, approximately 315 metastasis-free survival events in the control groups was required.
Efficacy was assessed in the intention-to-treat population and safety according to the treatment started within
randomised allocation. STAMPEDE is registered with ClinicalTrials.gov, NCT00268476, and with the ISRCTN
registry, ISRCTN78818544.

Findings Between Nov 15, 2011, and March 31, 2016, 1974 patients were randomly assigned to treatment. The first trial
allocated 455 to the control group and 459 to combination therapy, and the second trial, which included enzalutamide,
allocated 533 to the control group and 527 to combination therapy. Median age across all groups was 68 years
(IQR 63-73) and median PSA 34 ng/ml (14 -7-47); 774 (39%) of 1974 patients were node positive, and 1684 (85%) were
planned to receive radiotherapy. With median follow-up of 72 months (60-84), there were 180 metastasis-free survival
events in the combination-therapy groups and 306 in the control groups. Metastasis-free survival was significantly
longer in the combination-therapy groups (median not reached, IQR not evaluable [NE]-NE) than in the control groups
(not reached, 97-NE; hazard ratio [HR] 0-53, 95% CI 0-44-0-64, p<0-0001). 6-year metastasis-free survival was 82%
(95% CI 79-85) in the combination-therapy group and 69% (66-72) in the control group. There was no evidence of a
difference in metatasis-free survival when enzalutamide and abiraterone acetate were administered concurrently
compared with abiraterone acetate alone (interaction HR 1-02, 0-70-1-50, p=0-91) and no evidence of between-trial
heterogeneity (12 p=0-90). Overall survival (median not reached [[QR NE-NE] in the combination-therapy groups vs not
reached [103-NE] in the control groups; HR 0- 60, 95% CI 0-48-0-73, p<0-0001), prostate cancer-specific survival (not
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reached [NE-NE] vs not reached [NE-NE]; 0-49, 0-37-0-65, p<0-0001), biochemical failure-free-survival (not reached
[NE-NE] vs 86 months [83-NE]; 0-39, 0-33-0-47, p<0-0001), and progression-free-survival (not reached [NE-NE] vs not
reached [103-NE]; 0-44, 0-36-0-54, p<0-0001) were also significantly longer in the combination-therapy groups than
in the control groups. Adverse events grade 3 or higher during the first 24 months were, respectively, reported in
169 (37%) of 451 patients and 130 (29%) of 455 patients in the combination-therapy and control groups of the
abiraterone trial, respectively, and 298 (58%) of 513 patients and 172 (32%) of 533 patients of the combination-therapy
and control groups of the abiraterone and enzalutamide trial, respectively. The two most common events more
frequent in the combination-therapy groups were hypertension (abiraterone trial: 23 (5%) in the combination-therapy
group and six (1%) in control group; abiraterone and enzalutamide trial: 73 (14%) and eight (2%), respectively) and
alanine transaminitis (abiraterone trial: 25 (6%) in the combination-therapy group and one (<1%) in control group;
abiraterone and enzalutamide trial: 69 (13%) and four (1%), respectively). Seven grade 5 adverse events were reported:
none in the control groups, three in the abiraterone acetate and prednisolone group (one event each of rectal
adenocarcinoma, pulmonary haemorrhage, and a respiratory disorder), and four in the abiraterone acetate and
prednisolone with enzalutamide group (two events each of septic shock and sudden death).

Interpretation Among men with high-risk non-metastatic prostate cancer, combination therapy is associated with
significantly higher rates of metastasis-free survival compared with ADT alone. Abiraterone acetate with prednisolone
should be considered a new standard treatment for this population.

Funding Cancer Research UK, UK Medical Research Council, Swiss Group for Clinical Cancer Research, Janssen, and
Astellas.

Copyright © 2021 The Author(s). Published by Elsevier Ltd.

Introduction

The majority of men who die from prostate cancer in
Europe and North America are non-metastatic at
diagnosis.”” 3 years of androgen-deprivation therapy
(ADT; orchiectomy or gonadotropin-releasing hormone

agonists or antagonists) and local radiotherapy are the
mainstay of treatment for non-metastatic prostate cancer
with high-risk features.™® It is known that combining
ADT with docetaxel or second-generation hormone
treatment (abiraterone, enzalutamide, or apalutamide)

Research in context

Evidence before this study

We used a range of terms, including “non-metastatic prostate
cancer and docetaxel or abiraterone or apalutamide or
enzalutamide or androgen receptor blockade or androgen
deprivation therapy”, to search MEDLINE

(Jan 1, 1966, to June 30, 2021), Embase

(Jan 1, 1982, to June 30, 2021), and major urology and
oncology conference proceedings (Jan 1,

1990 to June 30, 2021) for randomised controlled trials,
published in English, of abiraterone, enzalutamide,
apalutamide, or docetaxel added to 3-year androgen-
deprivation therapy (ADT) alone or in combination with local
radiotherapy for men with non-metastatic prostate cancer. In
three trials, one conducted in the STAMPEDE platform protocol,
the NRG Oncology/RTOG 0521 trial, and the GETUG-12 trial,
docetaxel added to ADT prolonged time to relapse but neither
metastasis-free survival nor overall survival. Another trial in the
STAMPEDE platform protocol reported a survival benefit of
adding abiraterone to ADT in both metastatic and
non-metastatic patients but the latter group had insufficient
events for certainty of the treatment benefit.

Added value of this study
To our knowledge, this is the first report of a systemic treatment
that when added to ADT improves metastasis-free and overall

survival of men with non-metastatic, high-risk prostate cancer.
Our pooled analysis on 1974 patients randomly assigned in
two phase 3 trials conducted in the STAMPEDE protocol shows
convincing evidence of treatment benefit with 2-year
abiraterone with or without enzalutamide. Additionally, our
analysis identifies more toxicity but no evidence of a difference
in treatment effect from combination of enzalutamide and
abiraterone compared with abiraterone alone.

Implications of all the available evidence

Our results suggest a clear improvement in metastasis-free and
overall survival from the addition of 2 years of abiraterone to
ADT in men with high-risk non-metastatic prostate cancer.

The addition of enzalutamide to abiraterone does not appear
justified as additional toxicity and cost come with no evidence
of adifference in treatment effect. Non-metastatic patients
relapsing after previous treatment were under-represented and,
although they might also benefit from treatment, further trials
are required for certainty of the treatment effect in this group.
Abiraterone for 2 years should now be considered a standard
treatment option in addition to 3-year ADT for newly diagnosed
non-metastatic prostate cancer with high-risk features.
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improves the outcome of metastatic prostate cancer””
However, to date, none of these drugs has demonstrated
a clear and consistent improvement in the survival of
patients with non-metastatic prostate cancer starting
long-term ADT.**

Abiraterone acetate (hereafter referred to as abiraterone)
is a selective, irreversible inhibitor of CYP17, which results
in more effective androgen depletion than ADT alone.” It
is combined with prednisone to reduce side-effects of
mineralocorticoid excess.” Enzalutamide is a potent
androgen receptor antagonist.” Combining enzalutamide
or apalutamide, a related androgen receptor antagonist,
with abiraterone has been evaluated and reported for
patients before prostatectomy or with castration-resistant
prostate cancer, but not in patients starting long-term
ADT.** We used meta-analysis methods to pool new data
from two randomised controlled phase 3 trials conducted
in the Systemic Therapy in Advancing or Metastatic
Prostate cancer: Evaluation of Drug Efficacy (STAMPEDE,
MRC-PRO8) platform that, using a multiarm, multistage
(MAMS) protocol, have randomised non-metastatic
patients between ADT and ADT with abiraterone and
prednisolone or ADT and ADT with abiraterone,
prednisolone, and enzalutamide. The primary outcome
selected for this meta-analysis was metastasis-free survival
after the intermediate clinical endpoints for prostate
cancer (ICECaP) consortium showed this measure was a
surrogate of overall survival in non-metastatic patients.”

Methods

Study design and participants

The STAMPEDE MAMS platform rationale and design
have been previously described.”* The protocol was
sponsored by the UK Medical Research Council (MRC)
from April 6, 2004, to Aug 1, 2013, and thereafter by
University College London (UCL; London, UK). The
study was done at 113 UK and Swiss sites, including
hospitals and oncology centres. The protocol recruited
patients with advanced prostate cancer starting ADT
stratified by the presence or absence of distant metastases
on conventional imaging (whole-body bone scintigraphy
or equivalent, CT or MRI of the pelvis, abdomen, and
chest, and a chest x-ray if the chest was omitted) within
8 weeks of randomisation.

Two separate trials, one comparing ADT with ADT plus
abiraterone and prednisolone and another comparing
ADT with ADT plus abiraterone, prednisolone, and
enzalutamide, with the same eligibility criteria and no
overlapping control patients have been undertaken to
evaluate the efficacy of adding abiraterone with
prednisolone (henceforth called abiraterone trial) or
abiraterone with prednisolone and enzalutamide
(henceforth referred to as abiraterone and enzalutamide
trial). Metastatic and non-metastatic patients were
managed differently and the metastatic patients have been
reported separately for long-term outcomes.* Because of
the data that emerged after completion of accrual to both

trials, namely the greater than expected efficacy of
abiraterone and prednisolone in metastatic patients’ and
the absence of a survival benefit from combination of
enzalutamide with abiraterone and prednisone in
metastatic castration-resistant prostate cancer,” we
concluded that we would be unable to observe a difference
in treatment effect between the two trials. Given the
clinical need to determine the efficacy of treatment
intensification in non-metastatic patients, a set of
decisions was made by the trial management group before
inspection of any efficacy outcomes by randomised group
in the abiraterone and enzalutamide trial and with no
subsequent efficacy analysis of non-metastatic patients in
the abiraterone trial. These decisions were to (1) formally
separately report non-metastatic and metastatic patients,
(2) combine the non-metastatic patients from both trials
(both trials assigned control patients to the same standard-
of-care treatment, had no overlapping control patients and
included the same dose and regimen of abiraterone
acetate, given either with prednisolone or with both
prednisolone and enzalutamide), (3) change the primary
outcome measure for the non-metastatic population from
overall survival to metastasis-free survival, and (4) extend
follow-up of both trials until sufficient events in the
non-metastatic population. This change in reporting plan
was approved by the trial steering committee, which
functions independently from the trial management
group, on Dec 2, 2019, and was subsequently published as
a prespecified declaration of our intentions.”

Full details on the patient population are provided in
the protocol. In summary, eligible patients had prostate
adenocarcinoma  confirmed histologically, ~WHO
performance status 0-2 (on a scale of 04, with higher
numbers indicating greater disability), no evidence of
distant metastases on conventional imaging, and were
either node positive or, if node negative, were either high
risk (defined as having at least two of the following:
tumour stage T3 or T4, Gleason sum score of 8-10, and
prostate-specific antigen [PSA] concentration 240 ng/mL)
or relapsing with high-risk features (<12 months of total
ADT with an interval of =12 months without treatment
and a PSA concentration =4 ng/mL with a doubling time
of <6 months or a PSA concentration =20 ng/mL). There
were no age restrictions. Patients with confirmed
clinically significant cardiovascular disease (eg, severe
angina, recent myocardial infarction, or a history of
cardiac failure) were excluded.

The STAMPEDE protocol is conducted in accordance
with Good Clinical Practice guidelines and the
Declaration of Helsinki. Ethics approval was granted by
West Midlands Research Ethics Committee (REC), now
West Midlands, Edgbaston REC (REC number
04/MREO07/35), and all patients were required to provide
written informed consent. Regulatory approval was
granted in the UK under clinical trials authorisation
20363/0404 (previously 00316/0026) and in Switzerland
under 2009 DR 3235. Full details for the trial can be
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For more on the STAMPEDE trial
see www.stampedetrial.org

found in the protocol and statistical analysis plan
(appendix) or online.

Randomisation and masking

Patients were randomly assigned (1:1) to standard of care
alone (control group) or with combination therapy.
Randomisation was performed centrally by telephone
with the use of a computerised algorithm, which was
developed and maintained by the MRC Clinical Trials
Unitat UCL. Minimisation with a random element of 80%
was used, with stratification according to randomising
centre, age at randomisation (<70 vs =70 years), planned
use of prostate radiotherapy (yes vs no), nodal
involvement (negative vs indeterminate vs positive),
WHO performance status (0 vs 1-2), type of ADT, and
regular, long-term use of aspirin or non-steroidal anti-
inflammatory drugs (yes vs no). Both trials were open
label because masking of the treatment assignment was
deemed impracticable. Eligible patients could be
assigned to any of the trials that were contemporaneously
recruiting patients in STAMPEDE; we focus here on
non-metastatic patients assigned to the abiraterone or
abiraterone and enzalutamide trials.

Procedures

The protocol recommended that patients received
standard-of-care treatment with 3 years ADT, which could
include surgery and luteinising-hormone-releasing
hormone agonists and antagonists (details in the protocol
in the appendix), that started no longer than 12 weeks
before randomisation. Radiotherapy (as per local
guidelines, 74 Gy in 37 fractions to the prostate and
seminal vesicles or the equivalent using hypofractionated
schedules; details are shown in the protocol in the
appendix) after randomisation was mandated (unless
contraindicated) for patients with node-negative disease
and encouraged for node-positive disease. Abiraterone
acetate (1000 mg) with prednisolone (prednisone at Swiss
sites, 5 mg) alone or with enzalutamide (160 mg),
hereafter referred to as combination therapy, were given
orally once daily and were to continue for 2 years or until
progression, whichever came first. When radiotherapy
was omitted, treatment could continue until disease
progression. Dose modifications are described in the
protocol.

Patients were assessed for the trial 6-weekly during the
first 6 months, 12-weekly until year 2, 6-monthly until
year 5, then annually. Assessments included PSA testing
and ascertainment of adverse events (data on dose
modifications or interruptions will not be shown);
further tests were conducted at the discretion of the
treating physician. The nadir PSA concentration (for the
definition of PSA progression see protocol) was defined
as the lowest level within 24 weeks after randomisation.
After randomisation, follow-up imaging (using the same
modality as the one used for that patient at screening)
was as per local guidelines. Adverse events were assessed

by the National Cancer Institute Common Terminology
Criteria for Adverse Events (initially, version 3.0; later,
version 4.0). Serious adverse events and reactions were
reported accordingly.

Outcomes

The primary endpoint of this meta-analysis was
metastasis-free-survival, defined as time from
randomisation to death from any cause or to distant
metastases confirmed by imaging. Secondary endpoints
were overall survival (defined as time from randomisation
to death); prostate cancer-specific survival (defined as
time from randomisation to death from prostate cancer);
failure-free survival, defined as time from randomisation
to Dbiochemical failure, local progression, distant
metastases, or death from prostate cancer; progression-
free-survival defined as failure-free survival but excluding
biochemical failure; and toxicity and adverse events.
Ascertainment of death from prostate cancer was
determined using a prespecified algorithm or manual
review by a panel of clinicians according to an agreed set
of rules and without knowledge of randomised group.

Statistical analysis

The original sample size calculations for each trial are
available in the protocol. Both trials recruited to their
required overall target sample size; there was no
predefined sample size for non-metastatic patients. To
determine how many metastasis-free survival events
were required to be reported in the control patients, we
used the nstage function within Stata (Stata Corp,
Texas, TX, USA; version 16.1). Assuming a metastasis-
free-survival of 70% at 5- 5 years for control patients, we
targeted a 25% relative improvement between the
combination-therapy and control groups (target hazard
ratio [HR] 0-75). For 90% power and a one-sided a level
set at 1-25% (to account for previous reporting of
overall survival [but not metastasis-free survival] of
patients in the abiraterone trial’), we required
approximately 315 metastasis-free survival events in the
control groups. Data were analysed according to a
prespecified statistical analysis plan (appendix) using
Stata, version 16).

All patients were included in the efficacy analyses
under their assigned treatment on an intention-to-treat
basis. For toxicity and adverse events, patients were
included if any treatment was administered as per
randomised allocation.

The median follow-up calculation used a reverse
Kaplan-Meier method, censoring on death or withdrawal.
Fixed-effects individual patient data meta-analyses were
used to pool estimates from both trials. Standard survival
analysis methods including Cox proportional hazards
regression and Kaplan-Meier curves were used to analyse
and present time-to-event outcomes between randomised
groups. Estimates were adjusted for stratification factors
(except randomising centre and ADT type) and were
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treatment

5488 patients randomly assigned to

v v v

v

v

v

v

914 non-metastatic patients allocated 1060 non-metastatic patients 1919 metastatic patients assigned to
to the abiraterone trial allocated to abiraterone and either trial
enzalutamide trial 1375 metastatic patients allocated to other
trials
220 non-metastatic patients allocated to
other trials

455 allocated to control 459 allocated to 533 allocated to control 527 allocated to
group (ITT and safety combination therapy group (ITT and safety combination therapy
populations) (ITT population), of populations) (ITT population), of
142 died which 451 received 94 died which 512 received
313 alive abiraterone (safety 439 alive abiraterone and
230 had data population) 358 had data enzalutamide and
available in 95 died available in 1 received abiraterone
the past year 364 alive the past year only (safety population)
54 had data from 238 had data 68 had data from 52 died
the past 2 years available in the past 2 years 475 alive
21 had no available the past year 5 had no available 378 had data
data from the 91 had available data from the available in the
past 2 years data from the past 2 years past year
8 withdrew* past 2 years 8 withdrew* 76 had data from
15 had no available the past 2 years
data from the 4 had no
past 2 years available data
20 withdrew* from the past
2 years
17 withdrew*

Figure 1: Study profile

[TT=intention-to-treat. *Withdrawn patients include both patients with no further data collection allowed and those withdrawn from follow-up but some data collection allowed; the number shown

is those who have withdrawn and do not have any data in the past 2 years.

stratified according to time periods defined by other
recruiting trials. Patients without an event of interest
were censored when they were last known to be event-
free according to a received follow-up case record form.
The proportional hazards assumption was tested using
scaled Schoenfeld residuals regressed over time for the
primary endpoint and all secondary endpoints.
Prespecified subgroup (nodal status, age, WHO perform-
ance status, non-steroidal anti-inflammatory drugs or
aspirin use, and planned radiotherapy) analyses of
metastasis-free survival and overall survival explored the
consistency of treatment effect between both trials and
across randomisation stratification factors. The propor-
tion of heterogeneity between trials was calculated based
on Cochran’s Q test (quantified by the I2 value). Prostate
cancer-specific survival used a competing risks approach
with death from non-prostate cancer causes as the
competing risk.

STAMPEDE is registered with ClinicalTrials.gov,
NCT00268476, and with the ISRCIN registry,
ISRCTN78818544.

Role of the funding source
Cancer Research UK provided peer review of the study
design and Janssen and Astellas Pharma approved the

final design. The funders had no role in data collection,
data analysis, data interpretation, or writing of the
manuscript and the decision to submit; representatives
from Janssen and Astellas Pharma were invited to
comment on the manuscript. Interpretation and the
decision to submit the manuscript for publication were
made by the trial management group.

Results

Between Nov 15, 2011, and March 31, 2016,
1974 non-metastatic patients were randomly assigned in
both trials (455 to the control group and 459 to the
combination-therapy group of the abiraterone trial from
Nov 15, 2011, to Jan 17, 2014, and 533 to the control group
and 527 to the combination-therapy group of the
abiraterone and enzalutamide trial from July 29, 2014, to
March 31, 2016). Database lock and extraction occurred
on Aug 3, 2021. The flow of patients in these two trials is
shown in figure 1 and other contemporaneously
recruiting trials are shown in the appendix (p 10). The
baseline characteristics of the patients are shown in
table 1 and the appendix (pp 3—4), and were well balanced
between randomised groups. The median age was
68 years (IQR 63-73), median PSA was 34 ng/ml
(IQR15-74),774 (39%) 0f 1974 patients were node-positive,
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Control group in the Control group in the Combination therapy group Combination therapy group
abiraterone trial (n=455) abiraterone and inthe abiraterone trial in the abiraterone and
enzalutamide trial (n=533)  (n=459) enzalutamide trial (n=527)
Age at randomisation, years
Median (IQR) 67 (62-73) 69 (64-73) 68 (63-73) 68 (63-73)
Range 48-83 43-86 44-84 46-86
PSA at randomisation, ng/ml
Median (IQR) 40 (16-83) 34 (15-74) 34 (15-68) 32 (13-74)
Range 1-1000 1-2773 1-2300 0-556
Nodal status of newly diagnosed patients
NO 256 (56%) 327 (61%) 253 (55%) 325 (62%)
N1 187 (41%) 190 (36%) 181 (39%) 187 (35%)
Nodal status of relapsed patients
NO 7 (2%) 8 (2%) 14 (3%) 7 (%)
N1 5 (1%) 7 (1%) 10 (2%) 7 (1%)
Nx 0 1(<1%) 1(<1%) 1(<1%)
WHO performance status
0 375 (82%) 435 (82%) 370 (71%) 429 (81%)
1-2 80 (17%) 98 (18%) 89 (19%) 98 (19%)
Time from diagnosis to randomisation
Median (IQR) 83 (63-107) 84 (65-104) 83 (62-105) 85 (68-105)
Range 5-2771 4-4807 1-5274 2-5434
Gleason sum score
<8 105 (23%) 95 (18%) 107 (23%) 98 (19%)
8-10 348 (76%) 437 (82%) 351 (77%) 427 (81%)
Missing 2 1 1 2
T stage at randomisation
TO-T2 39 (9%) 30 (6%) 30 (7%) 26 (5%)
T3-T4 41(90%) 496 (93%) 423(92%) 493 (94%)
X 5(1%) 7 (1%) 6 (1%) 8 (2%)
Local radiotherapy as standard of care
No 83 (18%) 62 (12%) 87 (19%) 58 (11%)
Yes 372 (82%) 471 (88%) 372 (81%) 469 (89%)
Data are n (%) or n, unless stated otherwise. PSA=prostate-specific antigen.
Table 1: Baseline characteristics

and 1563 (79%) of 1968 had a Gleason score sum of 8-10.
The median follow-up was 72 months (IQR 63-73;
85 months [83-96] in the abiraterone trial and 60 months
[59-71] in the abiraterone and enzalutamide trial).

The median time from randomisation to the initiation
of combination therapy was 1-4 weeks (IQR 1-0-2-7) and
the median time from the initiation of ADT to the
initiation of combination therapy was 8-4 weeks
(5-1-11-3; most patients started ADT before
randomisation). Of 459 patients randomly assigned to
abiraterone and prednisolone, 451 started treatment; of
527 patients randomly assigned to abiraterone,
prednisolone, and enzalutamide, 512 started both
treatments and one patient started only abiraterone
acetate and prednisolone. The median time to
permanently stopping abiraterone was 23-7 months
(IQR: 17-6-24-1) when assigned alone and 20-7 months
(4-4-24) when assigned in combination with

enzalutamide and to stopping enzalutamide was
23.2 months (6-3-24; appendix p 10); 266 (59%) of
451 patients randomly assigned to abiraterone and
prednisolone and 222 (43%) of 513 randomly assigned to
abiraterone acetate, prednisolone, and enzalutamide
reported stopping for planned treatment completion
(appendix p 5). 84 (9%) of 964 patients continued
treatment beyond 24 months. The planned rate of use of
local radiotherapy was 1684 (85%) of 1974, namely for
newly diagnosed patients, 99% for node-negative patients
and 71% for node-positive patients, and 7% for previously
treated patients.

There were 180 metastasis-free survival events in the
combination-therapy groups and 306 in the control groups.
Of the 180 metastasis-free survival events in the
combination-therapy groups, 93 (52%) were deaths and
87 (48%) were a report of extra-pelvic metastases. Of the
306 events in the control groups, 117 (38%) were deaths
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Figure 2: Metastasis-free survival

(A) Kaplan-Meier estimates of all patients in individual patient data meta-analysis; shaded regions represent 95% Cls. (B) Prespecified subgroup analysis by trial.

HR=hazard ratio. SOC=standard of care.

and 189 (62%) were a report of metastases (appendix p 6).
Metastasis-free survival was significantly longer in the
combination-therapy groups (median not reached, IQR
not estimable [NE]-NE) than in the control groups (not
reached, 97-NE; HR 0-53, 95% CI 0-44-0-64; p<0-0001),
with 6-year metastasis-free survival improved from
69% in the control groups to 82% in the combination-
therapy groups (figure 2). There was no evidence of
non-proportional hazards in the treatment effect (p=0-46).
A preplanned subgroup analysis included 294 metastasis-
free survival events in the abiraterone trial and 192 in the
abiraterone and enzalutamide trial. This analysis showed
a strong effect in each trial separately (abiraterone trial
HR 0-54, 95% CI 0-43-0-68, p<0-0001; abiraterone and
enzalutamide trial 0-53, 0-39-0-71, p<0-0001) with no
evidence of a difference in treatment effect (interaction

HR 1-02, 0-70-1-50, p=0-91) and no evidence of between-
trial heterogeneity (12 p=0-90; figure 2, appendix p 11). In
analysis of subgroups defined by randomisation
stratification factors, statistically significant heterogeneity
of effect was observed for WHO performance status 1-2 or
use of non-steroidal anti-inflammatory drugs or aspirin
(figure 3).

There were 147 deaths in the combination-therapy
groups and 236 in the control groups. Overall survival
was significantly longer in the combination-therapy
groups (median not reached, IQR NE-NE) than in the
control groups (not reached, 103-NE; HR 0-60, 95% CI
0-48-0-73, p<0-0001) with 6-year survival improved
from 77% in the control groups to 86% in the
combination-therapy groups (figure 4, appendix p 6).
There was no evidence of non-proportional hazards in
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Figure 3: Forest plots of treatment effect on metastasis-free survival for baseline randomisation stratification factors (except recruiting centre and type of

androgen-deprivation therapy)

Weighting is by sample size. Three patients were excluded from the nodal status subgroup analysis as Nx. HR=hazard ratio. NSAID=non-steroidal anti-inflammatory

drug. SOC=standard of care.

the treatment effect (p=0-10). A preplanned subgroup
analysis included 237 deaths in the abiraterone trial and
146 deaths in the abiraterone and enzalutamide trial.
The effect was strongly observed in both trials
(abiraterone trial HR 0-63, 95% CI 0-48-0-82,
p=0-0005; abiraterone and enzalutamide trial 0-54,
0-39-0-76, p=0-0004) with no evidence of between-trial
heterogeneity (12 p=0-51; figure 4 and appendix p 12).
73 (50%) of 147 deaths in the combination-therapy
groups and 142 (60%) of 236 deaths in the control groups
were attributed to prostate cancer. Prostate-cancer-specific
survival was significantly improved in the combina-
tion-therapy groups (median not reached, IQR
NE-NE) compared with the control groups (not reached,
NE-NE; HR 0-49, 95% CI 0-37-0-65, p<0-0001), with
6-year prostate-cancer specific survival of 93% in the
combination-therapy groups compared with 85% in the
control groups (figure 5). There was no evidence of
non-proportional hazards (p=0-44) and the effect was
consistent in both trials (appendix p 13). There were
138 events of radiological or clinical progression or death
from prostate cancer in the combination-therapy groups
and 277 in the control groups, with progression-free
survival being significantly longer in the combination-
therapy groups (median not reached, IQR NE-NE) than
in the control groups (not reached, 103-NE; HR 0-44,
95% CI 0-36-0-54, p<0-0001; figure 5). The effect was
consistent in both trials (appendix p 13). There

were 204 events of treatment failure (including
PSA progression) in the combination-therapy groups and
402 in the control groups, with failure-free survival being
significantly longer in the combination-therapy groups
(median not reached, IQR NE-NE) than in the
control groups (86 months, 83-NE; HR 0-39, 95% CI
0-33-0-47, p<0-0001; appendix p 14). The effect was
consistent in both trials (appendix p 14).

In the safety population, 130 (29%) of 455 control patients
in the abiraterone trial and 172 (32%) of 533 control
patients in the abiraterone and enzalutamide trial had
grade 3 or worse adverse events during the first 24 months
(table 2, appendix p 7). In the combination-therapy groups,
169 (37%) of 451 patients in the abiraterone trial and
298 (57%) of 513 patients in the abiraterone and
enzalutamide trial had grade 3 or worse adverse events
during the first 24 months. Seven grade 5 events were
reported: none in the control groups, three (1%) in the
abiraterone and prednisolone group (one [<1%] event each
of rectal adenocarcinoma, pulmonary haemorrhage, and a
respiratory disorder), and four (1%) in the abiraterone and
prednisolone with enzalutamide group (two events [<1%)]
each of septic shock and sudden death). The most common
adverse events reported in the combination-therapy groups
compared with the control groups were hypertension
(153 ([5%)] of 988 in the control groups vs 393 [41%] of 964 in
the combination-therapy groups) and aminotransaminases
(136 [14%] vs 332 [34%)]; table 2, appendix p 7). The most
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Figure 4: Overall survival

(A) Kaplan-Meier estimates of all patients in individual patient data meta-analysis; shaded regions represent 95% Cls. (B) Prespecified subgroup analysis by trial.

HR=hazard ratio. SOC=standard of care.

common grade 3 or worse adverse events when
enzalutamide and abiraterone were combined were
hypertension (23 [5%] of 451 in the abiraterone trial vs 73
[14%)] of 513 in abiraterone and enzalutamide trial), fatigue
(ten [2%)] vs 49 [10%)), and increases in aminotransferases
(25 [5%] vs 69 [13%]; table 2).

Discussion

MAMS platform protocols have been used in prostate
cancer and other diseases to efficiently test therapeutic
efficacy.” In prostate cancer, primary analyses from three
randomised trials done in the STAMPEDE protocol have,
to date, supported a change in the standard of care for
men with metastatic prostate cancer, namely addition of
docetaxel or abiraterone and prednisolone to ADT and
radiotherapy of the primary tumour in low-burden
metastatic disease.”*

In this primary analysis of high-risk, non-metastatic
patients initiating ADT, the magnitude of the beneficial
effect from combining with abiraterone-based treatment
is notably larger than was estimated from immature data
following a shorter duration of follow-up’ and was
consistent across the primary endpoint and all secondary
efficacy outcome measures, including overall survival.
This finding contrasts with those that show that docetaxel
improves the survival of metastatic patients but, for high-
risk non-metastatic patients, although it delays relapse-
free survival, it does not have a benefit in terms of
metastasis-free or overall survival.** The proportion of
metastasis-free survival events in the primary outcome
measure that were attributed to metastasis and of deaths
attributed to prostate cancer were lower in the
combination-therapy groups. These results might
suggest that, by preventing relapse and death from
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Figure 5: Kaplan-Meier estimates of prostate cancer-specific survival (A) and progression-free survival (B)
Kaplan-Meier estimates of all patients in individual patient data meta-analysis; shaded regions represent 95% Cls. SOC=standard of care.

prostate cancer, patients treated with combination anticipated from a previous surrogacy analysis of
therapy are more likely to live longer and die from metastasis-free survival in non-metastatic prostate
another cause. The relationship between the treatment cancer.” Similarly to these trials, imaging scans were
effect on metastasis-free and on overall survival is as  done in both our trials as per local clinical guidelines.
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Control group in the abiraterone Control group in the abiraterone Combination therapy in the Combination therapy in the
trial (n=455) and enzalutamide trial (n=533) abiraterone trial (n=451) abiraterone and enzalutamide trial
(n=513)
Grade 1-2 Grade 3 Grade 4 Grade 1-2 Grade 3 Grade4  Grade1-2 Grade 3 Grade 4 Grade 1-2 Grade 3 Grade 4
Erectile dysfunction 211(46%)  48(11%) O 237 (44%)  55(10%) O 209 (46%)  41(9%) O 243 (47%) 71(14%) O
Hypertension 65 (14%) 6 (1%) 74 (14%) 8 (2%) 0 108 (24%) 23 (5%) 0 189 (37%) 73 (14%) 0
ALT increased 51 (11%) 0 72 (14%) 4(1%) 0 82(18%)  23(5%) 2(<1%)  145(28%)  59(12%)  5(1%)
Fatigue 279 (61%) 4(1%) NM 371(70%)  12(2%)  NM 299 (66%) 10 (2%) NM 411(80%)  49(10%) NM
AST increased 14 (3%) 1(<1%) O 17 (3%) 0 0 33 (7%) 2(<1%) O 61 (12%) 17 (3%) 2 (<1%)
Insomnia 126 (28%) 1(<1%) NM 162 (30%) 1(<1%) NM 133 (29%) 8(2%)  NM 200 (39%) 7(1%)  NM
Hypokalemia 4(1%) 1(<1%) O 9 (2%) 1(<1%) O 50 (11%) 4(1%) 1 (<1%) 56 (11%) 6 (1%) 0
Anaemia 142 (31%) 3(1%)  2(<1%) 211 (40%) 2(<1%) 0 185 (41%) 1(<1%)  1(<1%) 225 (44%) 2(<1%) 0
Dizziness 53 (12%) 0 NM 70 (13%) 1(<1%) NM 72 (16%) 1(<1%) NM 126 (25%) 4(1%) NM
Constipation 104 (23%) 3(1%) 149 (28%) 0 0 128 (28%) 1(<1%) O 181 (35%) 1(<1%) O
Cough 72 (16%) 0 7 (20%) 0 0 103 (23%) 5 (1%) 0 103 (20%) 0 0
Nausea 43 (9%) 1(<1%) NM 67 (13%) 0 NM 60 (13%) 0 NM 130 (25%) 3(1%) NM
Cognitive disturbance 21 (5%) 0 0 29 (5%) 0 0 26 (6%) 2(<1%) O 85 (17%) 2 (<1%) 0
Dyspepsia 47 (10%) 0 71 (13%) 0 0 64 (14%) 1(<1%) 0 103 (20%) 2(<1%) 0
Anorexia 24 (5%) 0 41 (8%) 1(<1%) O 29 (6%) 0 0 94 (18%) 1(<1%) 0
Headache 57 (13%) 0 75 (14%) 0 0 74 (16%) 0 0 138 (27%) 2(<1%) 0
Anxiety NM NM NM 52 (10%) 0 0 NM NM NM 88 (17%) 1(<1%) 0
Depression NM NM NM 48 (9%) 0 0 NM NM NM 86 (17%) 1(<1%) 0
Data are n (%). Anxiety and depression included as options in toxicity forms in the abiraterone and enzalutamide trial, but not abiraterone trial. Grade 5 events reported in the text only. ALT=alanine transminase.
AST=aspartate transminase. NM=not measured.
Table 2: Adverse events in the safety population

Following completion of accrual of both our trials,
studies of the combination of abiraterone with
enzalutamide or apalutamide in metastatic castration-
resistant prostate cancer reported modest improvements
in radiographic progression-free survival with no
evidence of an improvement in overall survival.** We
therefore assumed that combining abiraterone and
enzalutamide would have no demonstrably different
treatment effect compared with abiraterone alone in
men starting ADT, which appears to be the case, and the
two trials individually provide independent confirmation
of the magnitude of benefit for abiraterone-based
therapy in non-metastatic prostate cancer. We conclude
that, although the benefit from combination therapy is
clear in both trials and our indirect comparison cannot
exclude a small benefit from combining enzalutamide
and abiraterone, the increased toxicity and cost from
adding enzalutamide is not currently justified for this
population.

Patients were stratified by baseline use of non-steroidal
anti-inflammatory drugs or aspirin, included due to
previous evaluation of celecoxib (reported previously)*
the platform protocol. There is currently no biological
explanation for the evidence of heterogeneity of treatment
effect observed in patients receiving these drugs at
randomisation and the direction of treatment effect
favours combination therapy in both subgroups (ie,
patients who received non-steroidal anti-inflammatory

drugs or aspirin and those who did not). In the absence
of additional biological or clinical data, this observation
should not affect clinical management. Subgroup
analysis also identified some evidence of a heterogeneity
of effect for patients with a reduced performance status,
probably secondary to concomitant illnesses. When
implementing these results into clinical practice,
clinicians are encouraged to balance the treatment
benefit reported here with the risk of death from other
causes. Moreover, subgroup analyses need to be
interpreted with caution because of the subgroups small
sample sizes.

Our data have several strengths to note. By pooling
events from two large randomised trials that included
non-metastatic patients prospectively, followed up in the
same platform protocol, we have achieved very clear and
consistently significant results. The conduct of both trials
was enabled by an academic—pharma partnership and
benefited from engagement at more than 100 hospitals
across the UK and Switzerland, achieving very rapid
accrual and the delivery of a novel result that has
immediate worldwide clinical implications given the
global access to abiraterone acetate.

Our data also have some limitations. Data on
subsequent therapies instituted for metastatic disease or
at development of castration resistance are unreliable
given this often occurred several years after completion
of trial treatment. Nonetheless, second-generation
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hormone therapies for metastatic castration-resistant
prostate cancer were widely available in the health-care
jurisdictions where and when the trials were conducted
so the implications of our report are relevant to patients
managed according to modern-day clinical guidelines.
Also, notably, as our trials were open label, it is possible
that patients in the control groups received second-
generation hormone treatments in clinical trials for
non-metastatic castration-resistant prostate cancer or,
since 2019, as standard-of-care treatment. For the same
reason of reliability long term after completion of trial
medication, we only report toxicity during the first 2 years
of treatment. Importantly, we are reassured that any
effect on survival from additional toxicity in the
combination-therapy groups is offset by the efficacy of
hormone intensification and consequent improved
outcomes. However, further improvements in patient
outcomes could be achieved by better understanding and
then mitigating against the adverse effects of treatment.

Our study, to our knowledge, is the first to show a large
treatment benefit for combination of fixed-duration
second-generation hormone therapy with ADT for
non-metastatic prostate cancer. The conclusions of this
study should be restricted to patients who meet the
protocol’s definition for disease at high risk of relapse. A
few questions remain that could be addressed by
ongoing or future studies. Our trials recruited patients
across a wide range of presentations of aggressive
prostate cancer, selected based on the plan for at least
3 years of ADT. The protocol did not place a preference
or limit on accrual by any of the eligibility criteria.
Non-metastatic patients relapsing after previous local
therapy are under-represented and more studies are
required for certainty on the benefit in this group.
2 years of treatment in our study is a pragmatic duration
based on the requirement of ADT with radiotherapy for
at least 2 years.® Shorter durations of treatment could be
as effective and longer might be even more effective,
hence treatment duration could be considered for
further testing. We have not included data for adding an
androgen receptor antagonist alone to ADT and
radiotherapy nor for combination therapy in men
undergoing prostatectomy. Future studies confirming
efficacy in these situations will give treatment options
for non-metastatic prostate cancer additional to
abiraterone and radiotherapy.

In summary, men with high-risk non-metastatic
prostate cancer who receive ADT with combination
therapy have significantly better metastases-free survival
and overall survival than those who receive ADT alone.
2 years of abiraterone and prednisolone added to ADT
and, if indicated, radiotherapy should be considered a
new standard treatment for non-metastatic prostate
cancer with high-risk features.
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