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SUMMARY

Background—Metastatic castration-resistant prostate cancer (MCRPC) is driven by activated
androgen receptors and elevated intratumoural androgens. Apalutamide and abiraterone, which
suppress the androgen signalling axis in different ways, was investigated as a combination
treatment in mCRPC.

Methods—ACIS was a randomised, phase 3, placebo-controlled, double-blind, multinational
study in mCRPC. Inclusion criteria: chemotherapy-naive men (=18 years) with mCRPC, receiving
ongoing androgen deprivation therapy, Eastern Cooperative Oncology Group performance status
of 0 or 1, Brief Pain Inventory-Short Form Question #3 (worst pain in last 24 hours) score

<3. Patients previously treated with androgen biosynthesis signalling inhibitors were excluded.
Patients were randomised 1:1 (centralised interactive web response system; permuted block
randomisation scheme; block size 4) to apalutamide (240 mg once daily) and abiraterone
acetate (1000 mg once daily) plus prednisone (5 mg twice daily) (henceforth “apalutamide

plus abiraterone-prednisone™) or placebo and abiraterone acetate plus prednisone (henceforth
“abiraterone-prednisone”) administered orally. Primary endpoint: radiographic progression-free
survival (rPFS; intention-to-treat population). Safety was reported (safety population). This
completed study is registered with ClinicalTrials.gov, number NCT02257736.

Findings—982 men were randomised from December 10, 2014, to August 30, 2016 (492,
apalutamide plus abiraterone-prednisone; 490, abiraterone-prednisone). At primary analysis
(median 25:7 months’ follow-up, interquartile range [IQR] 23:0-28-9), apalutamide plus
abiraterone-prednisone extended median rPFS by 6 months versus abiraterone-prednisone (22-6
(95% CI 19-5-27-4) v516-6 (95% CI 13-9-19-3) months [hazard ratio (HR) 0-69 (95%
confidence internal [CI] 0-58-0-83); p<0:0001]). At the updated rPFS analysis (final analysis for
overall survival; median 54-8 months’ follow-up, IQR 51-5-58-4), apalutamide plus abiraterone-
prednisone extended rPFS by 7-4 months (24-0 [95% CI 19:7-27-5] v516-6 [95% CI 13-9-19:3]
months; HR 0-70 [95% CI 0-60-0-83]; p<0:0001). Grade 3 or 4 treatment-emergent adverse events
(TEAES) were reported in 60% (294/490) of patients receiving apalutamide plus abiraterone-
prednisone versus 51% (250/489) receiving abiraterone-prednisone. The most common grade
3-4 TEAE was hypertension for apalutamide plus abiraterone-prednisone (17% [82/490]) and

Lancet Oncol. Author manuscript; available in PMC 2022 November 01.
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abiraterone-prednisone (10% [49/489]). The most common serious TEAES were pneumonia
(4% [18/490] and 2% [10/489]), haematuria (1% [6/490] and 3% [13/489]), and urinary tract
infection (2% [12/490] and 1% [6/489], respectively). TEAEs associated with death occurred in
3% (17/490) and 8% (37/489), respectively.

Interpretation—Despite the use of an active and established therapy as the comparator,
apalutamide plus abiraterone-prednisone demonstrated improvement in rPFS.

Funding—Funded by Janssen Research & Development.

Introduction

Progression to metastatic castration-resistant prostate cancer (NCRPC) occurs in the
majority of patients with advanced prostate cancer who initially respond to androgen
deprivation therapy (ADT).! Failure of ADT may occur because of persistent androgen
receptor (AR) signalling despite castrate levels of testosterone resulting from extragonadal
steroidogenesis and AR gene amplification? and/or overexpression.3 Current standard of
care for mCRPC comprises therapies that target a single androgen signalling mechanism,
including a CYP17 inhibitor and AR antagonists.

Abiraterone acetate, which suppresses the androgen biosynthesis pathways,* plus
prednisone, added to ADT significantly extends overall survival (OS) and radiographic
progression-free survival (rPFS) in patients with mCRPC.>-7 Abiraterone acetate plus
prednisone/prednisolone (hereafter, abiraterone-prednisone) is approved for treating
MCRPC based on the COU-AA-301 and COU-AA-302 studies, and metastatic castration-
sensitive prostate cancer (MCSPC) based on LATITUDE.®10 Despite the survival

benefit of abiraterone-prednisone in patients with mCRPC,5 resistance invariably
develops, predominately through AR gene amplification and overexpression.1:12 Similarly,
apalutamide, which binds to and directly antagonises the AR,3 plus ADT, significantly
delays progression to mCRPC and improves OS in both non-metastatic CRPC (SPARTAN
study) and mCSPC (TITAN study), and is approved in multiple countries for both disease
states 1418

Androgen annihilation therapy, such as the combination of apalutamide and abiraterone-
prednisone, involves dual inhibition of the androgen signalling axis using therapies that
suppress androgen signalling in different ways,413.15.16.19 and may delay resistance and
improve outcomes in patients with mCRPC.420:21 The apalutamide and abiraterone acetate
plus prednisone combination (hereafter, apalutamide plus abiraterone-prednisone) has not
been studied extensively in mCRPC, apart from a phase 1b study which found evidence of
antitumour activity with a good tolerability profile.22 The current phase 3 trial evaluated
clinical benefit of apalutamide plus abiraterone-prednisone versus placebo and abiraterone-
prednisone (hereafter abiraterone-prednisone) in patients with chemotherapy-naive mCRPC.

Lancet Oncol. Author manuscript; available in PMC 2022 November 01.
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Methods

Study design and participants

ACIS (completed; ClinicalTrials.gov, NCT02257736) was a randomised, placebo-controlled
phase 3 multinational, double-blind study of patients with chemotherapy-naive mCRPC
receiving ongoing ADT conducted at 167 sites in 17 countries in North America, Europe,
the Asia-Pacific region, Africa, and South America. The institutional review board at each
institution approved the study protocol, which was conducted in accordance with current
International Council for Harmonisation Good Clinical Practice guidelines, and according to
Declaration of Helsinki principles.

Eligible patients were adult men, aged =18 years, with mCRPC. Patients had prostate
adenocarcinoma with metastatic disease as documented by technetium-99m bone scans,
computed tomography (CT) or magnetic resonance imaging (MRI) scans, and castration
resistance. If lymph nodes were the only evidence of metastasis, they had to be =2

cm in diameter at the longest point for trial inclusion. Prostate cancer progression was
documented by prostate-specific antigen (PSA) according to the Prostate Cancer Clinical
Trials Working Group 2 (PCWG2), radiographic progression of soft tissues according

to Response Evaluation Criteria In Solid Tumors (RECIST), version 1.1 modified based

on PCWG2, or radiographic progression of bone metastases according to PCWG2.23
Castration resistance was defined as three rises of PSA =1 week apart and last PSA =2
ng/mL during continuous androgen deprivation therapy. Patients had an Eastern Cooperative
Oncology Group performance status (ECOG PS) of 0 or 1 and scored <3 on the Brief Pain
Inventory-Short Form (BPI-SF) Question #3 (worst pain in last 24 hours). Patients with prior
chemotherapy for prostate cancer (unless administered in the adjuvant/neoadjuvant setting)
and those previously treated with androgen biosynthesis inhibitors and/or AR inhibitors
were excluded. Patients who received a first-generation antiandrogen must have had at least
a 6-week washout prior to randomisation and must have shown continuing disease (PSA)
progression (an increase in PSA) after the washout period. All patients provided written
informed consent.

Patients’ laboratory values at screening had to meet the following criteria: haemoglobin =9.-0
g/dL (=90-0 g/L), independent of transfusion and/or growth factors within 3 months prior

to randomisation; platelet count =100 x 10%/L (=100,000/uL) independent of transfusion
and/or growth factors within 3 months prior to randomisation; serum albumin =3.0 g/dL
(=30:0 g/L); serum creatinine <2:0 x upper limit of normal (ULN); serum potassium =3-5
mmol/L; serum total bilirubin <1-5 x ULN (Note: In patients with Gilbert’s syndrome,

if total bilirubin was >1-5 x ULN, measure direct and indirect bilirubin and if direct
bilirubin was <1-5 x ULN, patient may be eligible); and aspartate aminotransferase or
alanine aminotransferase <2-5 x ULN.

Patients with a history of any of the following were not eligible: seizure or known condition
that may predispose to seizure (including but not limited to prior stroke, transient ischaemic
attack, loss of consciousness within 1 year prior to randomisation, brain arteriovenous
malformation; or intracranial masses such as schwannomas and meningiomas that are
causing oedema or mass effect); any prior malignancy (other than adequately treated

Lancet Oncol. Author manuscript; available in PMC 2022 November 01.
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basal cell or squamous cell skin cancer, superficial bladder cancer, or any other cancer

in situ currently in complete remission) within 5 years prior to randomisation; severe

or unstable angina, myocardial infarction, symptomatic congestive heart failure, arterial

or venous thromboembolic events (eg, pulmonary embolism, cerebrovascular accident
including transient ischaemic attacks), or clinically significant ventricular arrhythmias
within 6 months prior to randomisation or New York Heart Association Class Il to IV heart
disease; or any condition that, in the opinion of the investigator, would preclude participation
in this study. Current evidence of any of the following was not permitted: uncontrolled
hypertension (systolic blood pressure 2160 mmHg or diastolic blood pressure =90 mmHg);
gastrointestinal disorder affecting absorption; active infection or other medical condition that
would make prednisone/prednisolone use contraindicated; or any chronic medical condition
requiring a higher dose of corticosteroid than 10 mg prednisone/prednisolone once daily.

Randomisation and masking

Procedures

Patients were randomly assigned by centralised interactive web response system (IWRS)
(permuted block randomisation scheme; block size 4) in a 1:1 ratio to apalutamide plus
abiraterone-prednisone or matching placebo plus abiraterone-prednisone. The treatment
codes were maintained within the IWRS, and blinded to subjects, investigators, and study
team. At randomisation, the IWRS assigned a unique subject identification number to each
patient that was used on all study-related documents, including eCRFs. A treatment number
was also assigned to each patient that linked a patient’s eCRF and blinded treatment group
assignment. Randomisation was blinded to all patients, staff of investigators, and sponsor.
Data that may potentially unblind the treatment assignment were handled with special

care to ensure that the integrity of the blind was maintained and the potential for bias

was minimised (strategies could include special provisions, such as segregating the data in
question from investigators, clinical team, or others as appropriate until database lock and
unblinding). To evaluate the success of masking, patients were asked the question: “Do you
think you received the experimental drug or placebo?” The analysis showed the masking
was maintained well.

Stratification factors for randomisation (based on IWRS) included presence or absence of
visceral metastases, ECOG PS, and geographic region (Europe/United Kingdom, North
America, rest of world).

Patients in the apalutamide plus abiraterone-prednisone group received apalutamide 240

mg once daily as four 60-mg tablets, with or without food, and abiraterone acetate 1000

mg daily as four 250-mg tablets on an empty stomach, plus prednisone 10 mg as a 5-mg
tablet twice daily administered orally (28-day treatment cycles) until unequivocal clinical
disease progression, unacceptable toxicity, death, or withdrawal of consent. Patients in the
abiraterone-prednisone group received placebo as four tablets, with or without food, and
dose of abiraterone acetate and prednisone matched to that received by the apalutamide plus
abiraterone-prednisone group. Patients continued background therapy with ADT.

Lancet Oncol. Author manuscript; available in PMC 2022 November 01.
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The general principles on dose modifications were as follows: 1) grade 1 or grade

2 toxicities should be managed symptomatically without dose adjustments. Appropriate
medical treatment should be used; 2) in the event of a grade 3 or higher toxicity that cannot
definitively be attributed to abiraterone acetate or apalutamide/placebo, both abiraterone
acetate and apalutamide/placebo should be held until toxicity has resolved to grade 1 or
baseline; 3) if grade 3 or higher toxicity does not resolve to grade 1 or baseline within

two cycles, the patient should be discontinued from treatment or the investigator’s rationale
to continue treatment must be discussed with the sponsor; 4) a patient may have up to

two dose adjustments for the same toxicity and if the same toxicity recurs at grade 3 or
higher after two dose adjustments, the patient should discontinue study treatment(s); 5)

dose modifications are provided as guidance and should not replace the investigator’s own
clinical judgement; 6) the dose of prednisone can remain unchanged with dose modifications
of abiraterone acetate or apalutamide/placebo. Abiraterone acetate dose modifications are
per the local abiraterone acetate brand name label®9; and 7) the investigator’s rationale to
re-escalate treatment must be discussed with the sponsor’s medical monitor on an individual
basis prior to implementation. See appendix p 2 for dose modifications for toxicity attributed
to apalutamide/placebo.

Scans from all patients were reviewed by blinded independent central review (BICR)

based on the primary analysis (cutoff March 19, 2018). Correlation coefficients between
investigator-determined and blinded independent reviewer—assessed time-to-event endpoints
with censoring were estimated with associated confidence intervals using the iterative
multiple imputation approach.24

Investigator-assessed rPFS based on conventional radiographic imaging (CT or MRI [to be
used consistently throughout the study] and technetium-99m bone scans) were performed
at baseline, cycles 3 and 5, and then, beginning at cycle 7, every 3 months until end of
treatment. CT/MRI scans must have included chest, abdomen, and pelvis. Unscheduled
assessments by CT, MRI, or technetium-99m bone scans could be performed if signs of
disease progression were observed. Serum chemistry, PSA, and testosterone were measured
at screening. During treatment, serum chemistry, haematology samples, and liver function
were measured at every cycle to cycle 6, then every second cycle up to cycle 24, and then
every third cycle and end of treatment; fasting lipids and glucose samples were measured
for cycle 1 and then every 12 cycles starting on cycle 12. PSA was measured at every

cycle to cycle 12, every second cycle up to cycle 24, and then every third cycle and end

of treatment. Thyroid-stimulating hormone was measured on cycle 1, cycles 3 and 4 (if
abnormal) and then every second cycle up to cycle 24, then every third cycle and at the

end of treatment. For patients participating in biomarker analysis, archived formalin-fixed
paraffin-embedded primary tumour blocks/slides were collected, plasma and whole blood
samples were collected on cycles 1 and 12, and serum samples were collected on cycles 1, 3
and 12.

Adverse events (AEs; coded using Medical Dictionary for Regulatory Activities Version
23.0), including type, incidence, severity (per the National Cancer Institute Common

Terminology Criteria for Adverse Events [NCI CTCAE], version 4.03), seriousness, and
action taken, as well as special reporting situations, whether serious or non-serious, were

Lancet Oncol. Author manuscript; available in PMC 2022 November 01.
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assessed continuously from the time a signed and dated informed consent form was obtained
until 30 days after the last dose of study drug. Monthly visits were required for 24 months
and then patients had visits every 3 months.

Study treatment must be discontinued if the following scenarios occur: 1) unequivocal
clinical progression, defined as a) deterioration in ECOG PS to grade 3 or higher, or b)

need to initiate any of the following because of tumour progression (even in the absence

of radiographic evidence of disease): alternative anticancer therapy for prostate cancer; use
of external beam radiation therapy to relieve skeletal symptoms; tumour-related orthopaedic
surgical intervention; chronic opioid analgesics, defined as administration of additional
opioid analgesics lasting for >3 weeks for oral, or =7 days for non-oral formulation
(administration of as-needed, eg, not fixed or scheduled dosage, use of opioid analgesics

or extended opioid use for treatment other than the patient’s prostate cancer did not require
discontinuation from study treatment); 2) withdrawal of consent for continued treatment;

3) patients who had their treatment assignment unblinded (exception: independent data-
monitoring committee recommendation to unblind the study) should discontinue treatment
and enter the follow-up phase; or 4) the investigator believed that for safety reasons (eg, AE)
it was in the best interest of the patient to discontinue study treatment.

A patient was considered withdrawn from the study for loss to follow-up or withdrawal of
consent for subsequent data collection.

Efficacy was analysed in the intention-to-treat population. The primary endpoint, rPFS
assessed by the investigator (local review; analysed at the primary endpoint of rPFS), was
defined as the time from date of randomisation to date of radiographic progression (soft
tissue lesion by CT/MRI per modified RECIST v1-123 or bone lesion progression per
adaptation of PCWG2) or death, whichever occurred first. We also analysed rPFS at the
final analysis for OS. rPFS was considered the most appropriate endpoint to demonstrate
effectiveness when comparing with the active comparator. A patient was considered to
have progressed if a bone scan with two or more new lesions compared with baseline was
observed <12 weeks from randomisation and a second bone scan =6 weeks later showed
two or more additional lesions (ie, four or more new lesions compared with baseline), or
if the first bone scan with two or more new lesions compared with baseline occurred =12
weeks from randomisation and was verified on the next bone scan =6 weeks later (ie, two
or more new lesions compared with baseline). Additional progression criteria included soft
tissue lesions measured by CT or MRI as defined in modified RECIST 1.1 criteria.23

Secondary endpoints were OS, time to initiation of cytotoxic chemotherapy, time to chronic
opioid use, and time to pain progression (analysed at the final analysis for OS). OS was
defined as the time from date of randomisation to date of death from any cause; time to
initiation of cytotoxic chemotherapy was defined as the time from date of randomisation to
the date of initiation of cytotoxic chemotherapy; time to pain progression was defined as the
time from randomisation to the first date a patient experienced an increase by 2 points from
baseline in the Brief Pain Inventory-Short Form worst pain intensity item 3 or pain observed
and reported on electronic case report form at two consecutive evaluations =4 weeks apart,

Lancet Oncol. Author manuscript; available in PMC 2022 November 01.
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or initiation of chronic opioids, whichever occurs first; time to chronic opioid use (oral
opioid use for =3 weeks; parenteral opioid use for =7 days) was defined as the time from
date of randomisation to the first date of opioid use.

Exploratory endpoints included confirmed decline of =50% in PSA level, time to PSA
progression, time to clinical progression, time to second progression-free survival, objective
response rate, health-related quality of life (Functional Assessment of Cancer Therapy-
Prostate [FACT-P]; least squares mean change from baseline and time to degradation in
FACT-P [total score]), and biomarker subtype associated with response to treatment group
compared with control group.

Time to PSA progression was based on PCWG2 criteria (=25% increase and absolute
increase of >2 ng/mL [= 2 pg/L] from nadir [confirmed by second value obtained >3 weeks
later]2%). Clinical progression is a composite endpoint defined as time from randomisation
to first occurrence of one of the following: 1) deterioration in ECOG PS to grade 3, or 2)
need to initiate: alternative anticancer therapy (systemic), external beam radiation therapy
for tumour-related symptoms, tumour-related surgical intervention/procedure, or chronic
opioid analgesics (per protocol definition), or the occurrence of cancer-related symptomatic
events of clear clinical significance. If no event was observed, patients were censored at the
last known date alive. Time to second progression-free survival was defined as time from
randomisation to the date of first progression (radiographic, clinical, or PSA progression)
on the first subsequent therapy or death from any cause, whichever occurred first. Objective
response rate was defined as the proportion of patients with measurable disease achieving

a complete or partial response according to modified RECIST 1-1.23 FACT-P questionnaire
was completed at every cycle to cycle 6 and then every third cycle for up to 12 months after
treatment discontinuation. Degradation in FACT-P (total score) was defined as a decrease
from the baseline score of at least 10 points. The biomarker analysis population included
patients who consented to tumour collections and provided samples. Prespecified biomarker
subgroups, PAM50-luminal subtype, and AR signalling activity were analysed based on
molecular signatures in archived tissue biopsies. Hormone-responsive molecular signature
refers to PAM50-luminal and AR high.26-28

Treatment-emergent AEs (TEAES), defined as those events that occur or worsen on or after
first dose of study drug through 30 days after the last dose of study drug, are reported for
the safety population (all patients who received at least one dose of study drug). Serious
AEs included those spontaneously reported to the investigator within 30 days after the last
dose of study drug. A TEAE was categorised as drug-related if assessed by the investigator
as possibly, probably, and very likely related to study drug. TEAEs of cardiac disorders
were analysed according to Framingham Risk Score. Framingham Risk Score was based on
baseline data available for all patients. By default, score for smoking was set at 0 points

as smoking history was not captured. The total score corresponds to a 10-year risk for
ischaemic heart disease as follows: 0 points: <1%; 1-4 points: 1%; 5-6 points: 2%; 7
points: 3%; 8 points: 4%; 9 points: 5%; 10 points: 6%; 11 points: 8%; 12 points: 10%;

13 points: 12%; 14 points: 16%; 15 points: 20%; 16 points: 25%; 17 or more points: over
30%.2%:30 Framingham Risk Score was grouped according to low risk (<10%), intermediate
risk (>10%-<20%), and high risk (=20%).
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Statistical analysis

Efficacy was analysed in the intention-to-treat population. We designed the study to enrol
approximately 960 patients and observe 450 rPFS events to provide =90% power to detect a
hazard ratio (HR) of 0-67 (median rPFS, 24 vs 16 months for apalutamide plus abiraterone-
prednisone vsabiraterone-prednisone) at a two-sided level of significance of 0-05. For OS,
the study was designed to provide 80% power (at a two-sided significance level of 0-05
with two interim analyses and one final analysis) to detect an HR of 0-8 assuming median
OS of 43-75 months with apalutamide plus abiraterone-prednisone and 35 months with
abiraterone-prednisone. To maintain an overall family-wise type | error at the 0-05 level,
the multistage gatekeeping procedure was applied to test the secondary endpoints. Each
secondary endpoint, except OS, was evaluated at the significance level of 0-00330 at the
final analysis after rPFS reached statistical significance. The overall significance level of
OS was 0-04-0-05 depending on the number of secondary endpoints that are statistically
significant.

No interim analysis was planned to stop the study for superiority for the primary endpoint,
rPFS, or the three secondary endpoints, time to initiation of chemotherapy, time to opioid
use, and time to pain progression. Two interim analyses and one final analysis were planned
for the OS endpoint, with the two interim analyses to occur when 45% and 62% of the
required 659 deaths were reached.

Post hoc analyses were performed to further understand treatment effects on the level of
PSA decline and the time to first subsequent anticancer therapy and to further investigate
clinical subgroups of interest. Post hoc endpoints included undetectable PSA (<0-2 ng/mL

at any time during treatment), decline of =290% in PSA level, and time to first subsequent
anticancer therapy. Additionally, post hoc analyses were performed among important clinical
subgroups for the endpoints of time to initiation of cytotoxic chemotherapy, time to chronic
opioid use, and time to pain progression.

Time-to-event endpoints include rPFS (including baseline patient characteristics subgroups
and exploratory biomarker subgroups), OS (including baseline patient characteristics and
exploratory biomarker subgroups), all other secondary endpoints (including post hoc clinical
subgroups), exploratory endpoints, time to PSA progression, time to clinical progression,
time to second progression-free survival, and time to degradation in FACT-P total score,

and the post hoc endpoint, time to first subsequent anticancer therapy. Distribution of the
time-to-event endpoints were estimated by Kaplan-Meier methods, determined HRs and
95% confidence intervals by stratified Cox proportional-hazard models, and used stratified
log-rank test to test for the treatment effect. We used the stratification factors used for
randomisation (based on IWRS) for the stratified analyses. We censored patients without any
postrandomisation data at randomisation date.

Relative response (95% CI) was calculated for the exploratory endpoints confirmed decline

of 250% in PSA level and post hoc endpoints of undetectable PSA (<0-2 ng/mL at any time
during treatment) and decline of =290% in PSA level; the Cochran-Mantel-Haenszel test was
used to test for significance. For the exploratory endpoint of objective response rate, relative
response (95% CI) was calculated and the chi-square test was used to test for significance.
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Least squares mean change from baseline was calculated for the exploratory endpoint FACT-
P total score. Least squares mean change was derived based on the mixed effects model with
baseline, visit, treatment, and visit by treatment interaction as fixed effects and individual
patient as random effect. Least squares mean difference between treatment was calculated

as apalutamide + abiraterone-prednisone versus abiraterone-prednisone. Significance was
determined based on the F-test comparing apalutamide + abiraterone-prednisone versus
abiraterone-prednisone.

TEAES are reported for the safety population (all patients who received at least one dose of
study drug).

An exploratory sensitivity analysis for the BICR assessment of rPFS was performed where
events identified by the investigators as an rPFS event but not by the BICR assessment
because of lack of scans beyond 60 days of investigator-assessed rPFS event and before
subsequent therapy (informative censoring in BICR analysis) were included.

SAS 9.4 statistical software was used.

The sponsor, Janssen Research & Development, commissioned an independent data-
monitoring committee (IDMC) to monitor data on an ongoing basis, ensure continuing
patient safety, and review efficacy data. ACIS was registered with ClinicalTrials.gov
(number, NCT02257736).

Role of the funding source

Results

Employees of the sponsor, academic authors, and the protocol steering committee designed
this study; the sponsor funded data collection; and sponsor-employed statisticians analysed
the data. All authors, academic and those employed by the sponsor, had full access to

the data, participated in the interpretation of the data and development of the manuscript,
approved the manuscript for submission, and assume responsibility for the completeness and
integrity of the data and for the fidelity of the trial to the protocol. The sponsor provided
funding for medical writing assistance. The corresponding author had full access to all of the
data and the final responsibility to submit for publication.

Nine hundred eighty-two patients (492, apalutamide plus abiraterone-prednisone; 490,
abiraterone-prednisone) were randomised from December 10, 2014, to August 30, 2016
(figure 1). All 982 randomised patients were included in the analyses per intention-to-treat
population. Of these, there were 65 patients (30 [6%] in apalutamide plus abiraterone-
prednisone group and 35 [7%] in abiraterone-prednisone group) who were found to not
meet all of the study entry criteria. The entry criteria that were most frequently not

met were “A score of >3 on the Brief Pain Inventory-Short Form (BPI-SF) Question

#3,” and “at study entry, need for parenteral or oral opioid analgesics.” However, all 65
patients were included in the analyses as part of the intention-to-treat population. 441
patients receiving apalutamide plus abiraterone-prednisone and 445 receiving abiraterone-
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prednisone discontinued treatment; 49 and 44 patients were receiving ongoing treatment
with apalutamide plus abiraterone-prednisone and abiraterone-prednisone, respectively.

We report the primary endpoint analysis of rPFS (clinical cutoff, March 19, 2018;

median follow-up, 25-7 months, interquartile range [IQR] 23-:0-28-9). While treatment with
apalutamide plus abiraterone-prednisone provided significant improvement in rPFS versus
abiraterone-prednisone at the primary endpoint analysis of rPFS, the IDMC recommended
maintaining the study blind until the planned final analysis for OS. We also report the final
analysis of OS and updated rPFS (clinical cutoff, September 15, 2020; median follow-up,
54.8 months, IQR 51-5-58.4).

Baseline patient characteristics were well balanced between apalutamide plus abiraterone-
prednisone (n=492) and abiraterone-prednisone (n=490) treatment groups; overall, the
median age was 71 years for both apalutamide plus abiraterone-prednisone (IQR 66-78)
and abiraterone-prednisone (IQR 65-77), and 36% (353/982) of patients were =75 years
(table 1). Most patients (85%; 829/975) had bone metastasis, and 15% (143/975) had
visceral disease at study entry. 437 of 492 (89%) patients receiving apalutamide plus
abiraterone-prednisone and 435 of 490 (89%) patients receiving abiraterone-prednisone
were alive at treatment discontinuation (see appendix p 3). Of these, 62% (273/437) treated
with the combination and 65% (282/435) treated with abiraterone-prednisone received
life-prolonging subsequent therapy for prostate cancer after discontinuing study treatment,
including chemotherapy (docetaxel and cabazitaxel), hormonal therapy (darolutamide and
enzalutamide), radium, and/or sipuleucel-T.

The primary analysis of rPFS by investigator review was performed after 484 rPFS events
(212/492 [44%], apalutamide plus abiraterone-prednisone; 272/490 [56%], abiraterone-
prednisone). Median rPFS was extended by 6 months with apalutamide plus abiraterone-
prednisone versus abiraterone-prednisone (22:6 (95% CI 19-5-27-4) v516-6 (95%

Cl 13:9-19:3) months; HR 0:69 [95% CI 0-58-0-83]; p<0-0001) (figure 2A). The
proportional hazards assumption was clearly met for the primary endpoint of rPFS

through visual inspection. With long-term follow-up after 587 rPFS events (257/492 [52%],
apalutamide plus abiraterone-prednisone; 330/490 [67%], abiraterone-prednisone), results
were consistent, with a 7-4-month difference in median rPFS between treatments (24-0 (95%
Cl 19-7-27.5) v516-6 (95% CI 13.9-19-3) months; HR 0-70 [95% CI 0.60—0-83]; p<0-0001)
(figure 2A).

A BICR, based on the primary analysis (cutoff March 19, 2018), showed 75% (741/982)
concordance in radiographic progression determination with the investigator review, with
high positive correlation coefficients in both treatment groups (r=0-839 for apalutamide

plus abiraterone-prednisone and r=0-801 for abiraterone-prednisone) between the BICR- and
investigator-assessed rPFS. The HR based on BICR-assessed rPFS of 0-86 (95% CI 0-72—
1.0) favoured apalutamide plus abiraterone-prednisone versus abiraterone-prednisone. In the
exploratory sensitivity analysis for the BICR assessment of rPFS, there were 45 patient cases
in the abiraterone-prednisone group identified by the investigators as an rPFS event but not
by the BICR assessment because of lack of scans beyond 60 days of investigator-assessed
rPFS event and before subsequent therapy (informative censoring in BICR analysis). When
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these events were added to the abiraterone-prednisone arm of the central review results, the
HR of 0-74 (95% CI 0-62-0-89) was consistent with the investigator-assessed rPFS results.

At the final analysis, after 665 deaths (329/492 [70%], apalutamide plus abiraterone-
prednisone; 336/490 [69%], abiraterone-prednisone), the median OS was 36-2 (95%

Cl 32:8-38:8) months with apalutamide plus abiraterone-prednisone and 337 (95% CI
31-2-38-3) months with abiraterone-prednisone; this difference did not attain statistical
significance (HR 0-95 [95% CI 0-81-1-11]; p=0-50 [figure 3A, table 2]). Time to initiation
of cytotoxic chemotherapy, time to chronic opioid use, and time to pain progression were
also not significantly different between treatments (table 2).

A benefit was seen with apalutamide plus abiraterone-prednisone versus abiraterone-
prednisone in the proportion of patients who had a confirmed decline in PSA of >50%
(relative response [RR] 1-09 [95% CI 1-02-1.17]; p=0-015), a decline in PSA of 290% that
was not statistically significant (RR 1-10 [95% CI 0-97-1-24]; p=0-14), and in the proportion
who reached undetectable PSA level of <0-2 ng/mL nadir (RR 1:28 [95% CI 1-01-1-62];
p=0-040) (table 2). Median time to PSA progression was longer with the combination versus
abiraterone-prednisone alone (13-8 (95% CI 12-:0-15-6) v512.0 (95% CI 10-2-13-8) months;
HR 0-87 [95% CI 0-74-1-02]; p=0:076) (table 2). Objective response rate was numerically
higher with the combination versus abiraterone-prednisone (table 2).

Health-related quality of life (HRQoL) was maintained in patients in both treatment groups.
Differences between treatment groups in least squares mean change from baseline FACT-P
total scores were statistically significant in cycles 2-9 and 15. However, these differences
were less than the smallest recommended minimally important difference (MID) threshold
of 6 points and are therefore not considered clinically meaningful (appendix p 4 and 34).
With the smallest recommended MID threshold of 6 points, both groups declined in FACT-P
total scores starting in cycle 33 (with no differences between the groups). Median time to
deterioration (95% CI) for the FACT-P total was 12:9 (9-0-15-7) months for apalutamide
plus abiraterone-prednisone and 15:7 (12-8-18-4) months for abiraterone-prednisone (HR
1.16 [95% CI 0-94-1-42]; p=0-16) (appendix p 35).

For rPFS and OS, the treatment effects in the prespecified baseline characteristic subgroups
are shown in figure 2B and figure 3B. Patients in the prespecified clinical subgroup of

those aged =75 years experienced a consistent benefit in rPFS and OS with the combination
versus abiraterone-prednisone (=75 years subgroup: rPFS-HR 0-54 [95% CI 0-40-0-73], and
OS-HR 0:75 [95% CI, 0:59-0-96]. In the prespecified clinical subgroup of patients with
visceral metastases the HR was 0-69 [95% CI 0-45-1.05] for rPFS and 0-76 [95% CI 0-52—
1.10] for OS [figures 2B, 3B, appendix p 5]). The interaction between age and treatment
effect was significant for rPFS (p=0-020) and OS (p=0-0027); however, interaction between
visceral disease and treatment effect for rPFS (p=0-83) and OS (p=0-17) was not, most likely
due to the small sample and event size. Post hoc analyses of time to initiation of cytotoxic
chemotherapy, time to chronic opioid use, and time to pain progression in these subgroups
are shown on appendix p 5.
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Analyses of prespecified biomarker subgroups based on molecular signatures in a subset of
the overall biomarker population (n=490) that had archived tissue biopsies available (n=288)
are shown in figures 2C and 3C. The PAM50 luminal and AR signalling activity average/
high subgroups were 78% (105/135) mutually overlapping.

Overall incidence of any TEAE and serious TEAES was similar between the combination
and abiraterone-prednisone groups (table 3). All grade 1-2 events with an incidence of
>10% in either treatment group and all grade 3-5 events with an incidence of >2% in either
treatment group are shown in table 3; the full list of grade 3-5 events is on appendix p 6.
Serious AEs and drug-related serious AEs are listed on appendix p 13 and 18.

Grade 3 or 4 TEAEsS, driven mainly by hypertension, were reported in 60% (294/490) of
patients receiving apalutamide plus abiraterone-prednisone versus 51% (250/489) receiving
abiraterone-prednisone; grade 4 TEAESs accounted for 5% (26/490) and 7% (36/489),
respectively (table 3 and appendix p 6). Prior to study entry, 61% (301/490) of patients
receiving apalutamide plus abiraterone-prednisone and 58% (283/489) of patients receiving
abiraterone-prednisone had a history of hypertension. Grade 3 or 4 fatigue occurred in

3% (15/490) and 2% (12/289) of patients in apalutamide plus abiraterone-prednisone and
abiraterone-prednisone groups, respectively. TEAEs of special interest (grouped terms) for
apalutamide plus abiraterone-prednisone and abiraterone-prednisone included hypertension,
fall, skin rash, cardiac disorder, hypokalemia, peripheral oedema, and fracture and
osteoporosis (table 3 and appendix p 20).

Cardiac disorders occurred in both arms with similar frequency, 19% (93/490) for
apalutamide plus abiraterone-prednisone and 19% (94/489) for abiraterone-prednisone
(table 3); cardiac events leading to death occurred in 1% (6/490) and 3% (13/489),
respectively (appendix p 22). Of note, medical history of cardiac disorders (apalutamide
plus abiraterone-prednisone, 29% [141/490]; abiraterone-prednisone 33% [159/489]) and
the presence of a medical history of cardiac events, stroke, or pulmonary embolism or

risk factors for cardiac disorders such as diabetes (apalutamide plus abiraterone-prednisone,
77% [379/490]; abiraterone-prednisone 78% [380/489]) were frequent in both treatment
groups. With both treatments, TEAESs of cardiac disorders occurred more frequently in
patients with an intermediate or high versus low Framingham Risk Score and were similar
between treatments (see appendix p 23). Grade 3 or 4 TEAES leading to treatment
discontinuation (9% [46/490], apalutamide plus abiraterone-prednisone; 6% [31/489],
abiraterone-prednisone) were driven primarily by grade 3 rash/rash-like disorders (skin and
subcutaneous tissue disorders, 2% [8/490] vs <1% [1/489]) and hypertension (1% [5/490]
vs 0% [0/489]; table 3 and appendix p 24). Drug-related TEAES leading to treatment
discontinuation, TEAEs leading to dose reduction/interruption, and dose adjustments are
described on appendix p 27, 29, and 33, respectively.

TEAES associated with death occurred in 3% (17/490) of patients treated with apalutamide
plus abiraterone-prednisone and in 8% (37/489) treated with abiraterone-prednisone (table
3 and appendix p 22). Drug-related TEAES associated with death occurred in 1% (3/490)

of patients treated with apalutamide plus abiraterone-prednisone (n=2 pulmonary embolism,
n=1 cardiac failure) and in 1% (5/489) treated with abiraterone-prednisone (n=1 cardiac
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failure, n=1 cardiac arrest, n=1 mesenteric arterial occlusion, n=1 seizure, n=1 sudden death;
table 3 and appendix p 22).
Grade 3 or 4 laboratory abnormalities occurring in =5% of patients with apalutamide plus
abiraterone-prednisone or abiraterone-prednisone were elevated alanine aminotransferase
(1% [4/488] vs8% [38/488]) and elevated alkaline phosphatase (7% [36/488] vs10%
[49/488]).

Discussion

This is the first phase 3 combination study of two active treatments to meet its primary
endpoint in CRPC, to our knowledge. In the primary analysis (cutoff March 19, 2018),
ACIS met its primary endpoint of rPFS; however, based on IDMC recommendation, the
study blind was continued until final analysis for OS. Treatment with apalutamide plus
abiraterone-prednisone led to a significant improvement in the primary endpoint of rPFS
at the primary analysis (median follow-up, 25-7 months), extending median rPFS by 6
months compared with abiraterone-prednisone (HR 0-69 [95% CI 0-58-0-83]; p<0-0001).
At the final analysis, with ~4.5 years of follow-up, the significant rPFS benefit observed
with the combination over abiraterone-prednisone persisted, with median rPFS extended by
7-4 months versus abiraterone-prednisone (HR 0-70 [95% CI 0-60-0-83]; p<0-0001), while
maintaining quality of life. The secondary endpoints of OS, time to initiation of cytotoxic
chemotherapy, time to chronic opioid use, and time to pain progression did not attain
statistical significance. Safety was consistent with the previously reported safety profile of
the individual drugs.

The rPFS benefit was apparent and was attained versus an active comparator (ie,
abiraterone-prednisone). The median rPFS observed with abiraterone-prednisone (16-6
months) is consistent with results for the abiraterone-prednisone arm in the COU-AA-302
(with ongoing ADT) and IPATential150 studies, which both investigated a similar patient
population, chemotherapy-naive patients with mCRPC (16-5 months for both studies).”-31
Thus, the addition of abiraterone and prednisone to ADT in COU-AA-302 added 8.2
months’ rPFS,” and the further addition of apalutamide to abiraterone-prednisone added an
extra 6 months’ rPFS in ACIS. The addition of apalutamide to abiraterone-prednisone versus
abiraterone-prednisone alone resulted in a significantly higher rate of confirmed =50% PSA
decline and undetectable PSA nadir. Notably, this translated to only a marginal delay in time
to PSA progression, possibly owing, at least in part, to the Prostate Cancer Working Group-2
definition of PSA progression used in ACIS for confirmation of PSA progression.

The concordance between BICR and investigator (local) review of radiographic progressive
disease was >75%, with a high positive correlation coefficient for both treatments. The

HR of 0-86 (95% CI 0-72-1-0) based on BICR-assessed rPFS favoured apalutamide

plus abiraterone-prednisone versus abiraterone-prednisone. The discordance (~25%) can
likely be explained by methodological aspects and limitations inherent to retrospective
BICR, including but not limited to the lack of additional scans after investigator-assessed
radiographic progressive disease and absence of clinical information for BICR assessment.
For exploratory sensitivity analysis of the BICR assessment of rPFS where events in the
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abiraterone-prednisone group identified by the investigators as an rPFS event but not by the
BICR assessment were added to the abiraterone-prednisone arm of the central review results,
the HR was consistent with the investigator-assessed rPFS results.

The extended rPFS with apalutamide plus abiraterone-prednisone versus abiraterone-
prednisone in ACIS is corroborated by previous findings with other combination therapies
for mCRPC. In the Alliance phase 3 study (A031201) for progressive mCRPC, median rPFS
was improved by 2-8 months with enzalutamide plus abiraterone acetate plus prednisone
(hereafter, enzalutamide plus abiraterone-prednisone) versus enzalutamide alone (HR 0-88;
p=0-05).32 In the phase 2 CHEIRON study, enzalutamide plus docetaxel significantly
improved PFS in mCRPC by 1.0 month at a median follow-up of 24 months versus
docetaxel alone (p=0-01).33

The median OS, a secondary endpoint in ACIS, surpassed 3 years with apalutamide plus
abiraterone-prednisone versus abiraterone-prednisone (36-2 vs 33-7 months, respectively),
which, however, did not attain statistical significance. Approximately two thirds of the
patients who discontinued treatment received subsequent life-prolonging therapy, not
including the study therapies, abiraterone-prednisone and apalutamide. Also, currently, the
phase 3 studies that have shown a survival advantage have used a single active therapy
plus ADT compared with ADT alone. No combination of two active therapies assessed

in mCRPC clinical trials has shown a statistically significant OS benefit to date,32-3

and this may be due partly to the number of active life-prolonging treatments available

to patients following first-line AR-targeted treatment for mCRPC and the uncertainties
regarding optimal sequencing. This underscores the importance of intermediary endpoints
such as rPFS, which potentially defer the need for subsequent interventions.

The apalutamide plus abiraterone-prednisone combination was well tolerated, and no

new safety signals were reported. Frequencies of TEAES leading to permanent treatment
discontinuation were marginally different between treatment groups (17% vs 12%,
apalutamide plus abiraterone-prednisone vs abiraterone-prednisone, respectively). In the
aforementioned Alliance study, the rate of discontinuation due to AEs with enzalutamide
plus abiraterone-prednisone was higher than with enzalutamide (12% 555%).32 Also, in
ACIS, although the incidence of grade 3/4 cardiac disorders was higher in the combination
arm, this did not translate into a greater number of cardiac-related deaths.

The delay in disease progression observed with apalutamide plus abiraterone was not at
the expense of exacerbated AEs from either therapy and the safety profile was generally
consistent with that reported for the individual drugs.>14 Increased rates of treatment
toxicities have been reported with combination treatments compared with their respective
controls.32-36 Some elevated toxicities (all-grade and/or grade 3-4) noted with different
combinations of drugs approved for mCRPC versus their study comparator include
anxiety,34 decrease in neutrophil count,3® fatigue,3436 hypertension,38 neutropenia,33 and
syncope.3% In the current study, the TEAES that were more common with combination
treatment versus abiraterone-prednisone included the grade 3 or 4: rash (based on skin and
subcutaneous tissue disorders), pain in extremity, and hypertension and the grade 1-2 TEAES
back pain, fatigue, weight loss.

Lancet Oncol. Author manuscript; available in PMC 2022 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Saad et al.

Page 17

Time to chronic opioid use and time to pain progression were shorter in the combination
group. A similar observation regarding chronic opioid use was made in the PLATO study,
in which patients with chemotherapy-naive mCRPC received open-label enzalutamide
until PSA progression, followed by either enzalutamide plus abiraterone and prednisone
or abiraterone and prednisone.3” In PLATO, the rates of chronic opioid use owing to
unequivocal clinical progression were higher in the combination group (11:1% vs4-8%)
despite the rPFS advantage (10-0 months with the combination vs7-0 months with
abiraterone alone; HR 0-67; p=0-02).37 Prednisone when given together with abiraterone
acetate, besides balancing the mineralocorticoid excess side effect of abiraterone, may
have additional therapeutic benefit. The observations on time to chronic opioid use

and time to pain progression reported in ACIS could be related, at least in part, to a
potential lower exposure to prednisone upon addition of apalutamide to abiraterone as
this combination previously demonstrated a drug-drug interaction that affected systemic
prednisone exposure.22

The extent of individual patient response to mCRPC treatment varies greatly. One approach
to optimise treatment is to identify patient subgroups that are more likely to benefit. rPFS
and OS outcomes in a difficult to treat subgroup,38 patients aged =75 years, signified
possible favourable results with apalutamide and abiraterone-prednisone versus abiraterone-
prednisone alone. The clinical and molecular subgroups were analysed, with low patient
numbers in the current study, and need further exploration to determine clinical benefit with
the apalutamide plus abiraterone-prednisone combination.

The tolerability of the combination treatment was also reflected in the maintained HRQoL,
evidenced by no clinically meaningful change in FACT-P total score from baseline and no
clinically meaningful differences between treatment groups.3® Maintenance of HRQoL with
the addition of apalutamide is especially relevant in those subgroups that derived the greatest
benefit from the combination therapy and are more likely to be vulnerable (aged =75 years)
or have significant disease burden (visceral disease).

Study limitations include interpreting OS benefit given subsequent use of multiple lines
of treatment with overlapping mechanisms of action. The patient size for biomarker
subgroup analyses was limited due to additional patient consent requirements, tumour
tissue availability, and sample quality; biomarker studies with a larger patient population
are needed to confirm the findings. Additionally, the study attempted to recruit a diverse
population (~75% White, ~11% Asian, ~14% other races or not reported/unknown) across
different geographic regions and was well matched across the treatment groups. Although
disease disparity occurs, outcomes were not analysed according to race due to limited
patient numbers. Lastly, the study design did not allow for the evaluation of treatment
sequences such as upfront treatment with the combination of apalutamide plus abiraterone-
prednisone versus their sequential use. However, based on prior literature, 4041 resistance
has been hypothesized to occur when androgen signalling inhibitors are used in sequence
for mCRPC treatment, based on mutations and AR splice variants induced by first-line
treatment with the androgen signalling inhibitor enzalutamide. In consideration of such
potential concern of sequencing of two androgen signalling inhibitors, the results of the
rPFS advantage shown with the combination of apalutamide plus abiraterone-prednisone
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may be informative for therapeutic strategies in mMCRPC. This requires further exploration in
future research.

In conclusion, ACIS is the first study with a combination of two active therapies in mMCRPC
to meet its primary endpoint, to our knowledge. Despite comparison against an active
therapy and the use as first-line treatment, the apalutamide plus abiraterone-prednisone
combination consistently improved rPFS in chemotherapy-naive mCRPC patients versus
abiraterone-prednisone while maintaining quality of life. As survival benefit is limited with
non-targeted therapies in mMCRPC, we aimed to identify subgroups of patients who might
benefit from therapy, such as those at an older age. Future studies will further refine the
treatment of men with advanced prostate cancer, especially in view of use of these agents in
mCSPC and non-metastatic CRPC.
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RESEARCH IN CONTEXT
Evidence before this study

Despite recent progress with newer therapies, the majority of patients with metastatic
castration-resistant prostate cancer (NCRPC) will experience disease progression of

a uniformly fatal disease. Current standard of care for mMCRPC comprises therapies
that target a single androgen signalling mechanism with ongoing androgen deprivation
therapy.

We searched PubMed for published clinical trials of combination therapies that

both suppress androgen signalling, without search restrictions, from inception until
May 6, 2021, using the search string ("metastatic castration-resistant prostate cancer"
OR "mCRPC" OR "metastatic CRPC") AND (("androgen™) AND ("receptor" OR
"signalling™ OR "hormon*") AND (“inhibitor" OR "antagonist™)) AND (combination).
Preliminary evidence suggests that combining therapies that suppress the androgen
signalling axis in different ways may delay resistance and improve outcomes in patients
with mCRPC. The combination of apalutamide, an androgen receptor inhibitor, and
abiraterone acetate plus prednisone, which suppresses androgen biosynthesis, has not
been studied extensively in mCRPC except for a phase 1b study which demonstrated
antitumour activity with a good tolerability profile. The combination of abiraterone
acetate plus prednisone and dutasteride, which also suppresses androgen receptor
signalling, was studied in a phase 2 study in which complete suppression of androgen
signalling axis was not achieved; however, the comparative efficacy of the dual therapy
could not be evaluated due to the single-arm design. Early, single-centre, combination
studies of enzalutamide, an androgen receptor inhibitor, and abiraterone acetate plus
prednisone/prednisolone suggested improvement in prostate-specific antigen response
compared with individual therapies; however, dissemination of these studies has been
limited to congress abstracts. The simultaneous multi-modal blockage of androgen
axis signalling through the combination of apalutamide and abiraterone acetate (with
prednisone and androgen deprivation therapy) represents the first androgen annihilation
therapy for prostate cancer, to our knowledge.

Added value of this study

We present the primary and final analyses results from the ACIS study on the
combination of apalutamide and abiraterone acetate plus prednisone versus standard
of care (abiraterone acetate plus prednisone) for mCRPC. This is the first phase 3
combination study of two active treatments to meet its primary endpoint in mCRPC, to
our knowledge. Safety was consistent with the previously reported safety profile of the
individual drugs and patient-reported health-related quality of life was maintained.

Implications of all the available evidence

This analysis of the ACIS study demonstrates that apalutamide in combination with
abiraterone acetate plus prednisone significantly extended rPFS versus abiraterone-
prednisone, while maintaining quality of life in chemotherapy-naive mCRPC patients.
The ACIS study additionally highlighted potential long-term clinical benefits associated
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with the combination of apalutamide and abiraterone acetate plus prednisone in clinical
subgroups of patients aged =75 years, those with visceral disease, and those with specific
hormone-responsive molecular signatures at baseline. However, subgroup results signify
a possible trend and require further exploration.
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I—-I 1 randomised, never treated

l

979 included in the safety population
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!

490 received APA + AAP I I

l

489 received AAP
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324 progressive disease
56 adverse event
38 withdrawal by patient
6 deaths
8 physician’s decision
2 non-compliance with study drug
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7 other

445 discontinued treatment
362 progressive disease
44 adverse event
20 withdrawal by patient
11 deaths
5 physician’s decision
1 non-compliance with study drug
1 protocol violation
1 other

49 treatment ongoing I

l

| 44 treatment ongoing

492 included in the
intention-to-treat analysis

l

Figure 1: Trial profile
APA=apalutamide. AAP=abiraterone acetate plus prednisone.

490 included in the
intention-to-treat analysis [*
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Figure 2: (A) Kaplan-Meier estimates of rPFS (primary end point analysis and updated rPFS at
final analysis of OS; intention-to-treat population), (B) Forest plot of rPFS by baseline patient
characteristics for primary end point analysis (intention-to-treat population), and (C) rPFS by
biomarkers for primary end point analysis (biomarker population)

A) At left, rPFS by investigator review (primary endpoint analysis per protocol, March
19, 2018 cutoff). Median duration of follow-up of 25-7 months (IQR 23-0-28.9) at the

final analysis of primary endpoint. At right, updated rPFS by investigator review (at final
analysis of overall survival, September 15, 2020 cutoff). Median duration of follow-up of
54.8 months (IQR 51-5-58-4) at the final analysis.
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*Stratified proportional hazards model (hazard ratio <1 favours apalutamide + abiraterone-
prednisone). TLog-rank test stratified by the presence or absence of visceral metastases at
screening, ECOG PS grade of 0 or 1 at screening, and region (Europe/United Kingdom,
North America, and rest of world). $Total biomarker population based on protocol definition
(at least one biomarker sample available).

AAP=abiraterone acetate plus prednisone. ALP=alkaline phosphatase. APA=apalutamide.
AR=androgen receptor. BP1-SF=Brief Pain Inventory-Short Form. ECOG-PS=Eastern
Cooperative Oncology Group performance status. IQR=interquatile range. LDH=lactate
dehydrogenase. OS=overall survival. PSA=prostate-specific antigen. rPFS, radiographic
progression-free survival.
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No 468 (40:0-52:2) 44-2(356-47-2) 0-93 (0-74-1-17) 143/244 154/245

T T T T
01 1 10
Favours APA + AAP  Favours AAP
Cc
HR (95% Cl) Events/N
Biomarker signature time to event end points APA + AAP  AAP
Overall (Biomarker subgroup)* ——t 099 (0-80-1-23) 183/267 1581223
PAMS0 basal —— 1-21 (0-83-1-77) 62/84 49/69
PAMS0 luminal r—o—%—« 0-84 (0-56-1-25) 53/75 44/60
AR activity low et 1:20 (0-82-1-76) 5771 49/64
AR activity average or high >—0i—t 091 (0:61-1-35) 58/88 44/65
r — T T — T TTTm™m
01 1 10

Favours APA + AAP Favours AAP

Figure 3: (A) Kaplan-Meier estimates of OS (intention-to-treat population), (B) Forest plot of
OS by baseline patient characteristics (intention-to-treat population), (C) Forest plot of OS by
biomarkers (biomarker population)

*Stratified proportional hazards model (hazard ratio <1 favours apalutamide + abiraterone-
prednisone). TLog-rank test stratified by the presence or absence of visceral metastases at
screening, ECOG PS grade of 0 or 1 at screening, and region (Europe/United Kingdom,
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North America, and rest of world). $Total biomarker population based on protocol definition
(at least one biomarker sample available).

AAP=abiraterone acetate plus prednisone. ALP=alkaline phosphatase. APA=apalutamide.
AR=androgen receptor. BP1-SF=Brief Pain Inventory-Short Form. ECOG-PS=Eastern
Cooperative Oncology Group performance status. LDH=lactate dehydrogenase. OS=overall
survival. PSA=prostate-specific antigen.
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Table 1:
Demographics and baseline disease characteristics
Apalutamide + Abiraterone-prednisone
abiraterone-prednisone (n=490)
(n=492)

Median age, years (IQR) 71 (66-78) 71 (65-77)

Age, years
<65 96 (20%) 110 (22%)
65-69 112 (23%) 103 (21%)
70-74 96 (20%) 112 (23%)
>75 188 (38%) 165 (34%)

Race
White 365 (74%) 373 (76%)
Asian 58 (12%) 53 (11%)
Other 21 (4%) 18 (4%)
Black or African American 19 (4%) 18 (4%)
American Indian or Alaska Native 9 (2%) 8 (2%)
Not reported/Unknown 20 (4%) 20 (4%)

Ethnicity
Hispanic or Latino 50 (10%) 54 (11%)
Not Hispanic or Latino 422 (86%) 411 (84%)
Not reported/Unknown 20 (4%) 25 (5%)

Region at stratification 142 (29%) 140 (29%)
North America (United States, Canada) 156 (32%) 157 (32%)
Europe (including UK) 194 (39%) 193 (39%)
Rest of world

Gleason score at initial diagnosis n=491 n=489
<7 47 (10%) 42 (9%)
7 162 (33%) 161 (33%)
>7 260 (53%) 258 (53%)
Unknown 22 (4%) 28 (6%)

ECOG PS at stratification (IWRS) 340 (69%) 338 (69%)
0 152 (31%) 152 (31%)
1

ECOG PS at baseline 336 (68%) 333 (68%)
0 156 (32%) 157 (32%)
1

Previous prostate cancer therapy n=492 n=489
Prostatectomy 127 (26%) 149 (30%)
Radiotherapy 265 (54%) 238 (49%)
Hormonal 491 (100%) 488 (100%)
Adjuvant/neoadjuvant chemotherapy 8 (2%) 11 (2%)
Other 68 (14%) 78 (16%)

Lancet Oncol. Author manuscript; available in PMC 2022 November 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Saad et al. Page 29

Apalutamide + Abiraterone-prednisone
abiraterone-prednisone (n=490)
(n=492)
Prior bone protective agent 155 (32%) 153 (31%)
Presence of visceral metastasis at stratification (eCRF) 74 (15%) 69 (14%)
Site of disease at baseline n=488 n=487
Bone 406 (83%) 423 (87%)
Bone only 207 (42%) 205 (42%)
Lymph node 235 (48%) 230 (47%)
Soft tissue 60 (12%) 66 (14%)
Visceral 74 (15%) 69 (14%)
Adrenal gland 6 (1%) 5 (1%)
Liver 21 (4%) 20 (4%)
Lung 53 (11%) 50 (10%)
Evidence of disease progression at baseline n=491 n=486
PSA 431 (88%) 438 (90%)
Radiographic bone 169 (34%) 176 (36%)
Radiographic soft tissue/lymph node 126 (26%) 127 (26%)
Tumour stage at diagnosis n=490 n=489
TO-2 143 (29%) 125 (26%)
T34 245 (50%) 257 (53%)
Unknown 102 (21%) 107 (22%)
Lymph node stage at diagnosis n=487 n=486
NO 225 (46%) 207 (43%)
N1 106 (22%) 117 (24%)
Unknown 156 (32%) 162 (33%)
Metastasis stage at diagnosis n=490 n=487
MO 229 (47%) 204 (42%)
M1 164 (33%) 171 (35%)
Unknown 97 (20%) 112 (23%)
Bone lesions at baseline n=490 n=489
<10” 339 (69%) 323 (66%)
>10 151 (31%) 166 (34%)
BPI-SF pain score at baseline (worst pain over last 24 hours) t n=485 n=482
0-1 328 (68%) 308 (64%)
2-3 134 (28%) 155 (329%)
>3 23 (5%) 19 (4%)
Median (IQR) 0-4 (0-0-1.4) 05 (0-0-1.7)
PSA at baseline, ng/mL 32:3(11:5-91.4) 312 (12:2-106'5)
Median (IQR)
Alkaline phosphatase at baseline, 1U/L n=490 n=487
Median (IQR) 92.0 (69:0-139.0) 91.0 (68:0-138.0)
Lactate dehydrogenase at baseline, 1U/L n=471 n=469
Median (IQR) 1860 (167.0-215.0) 188.0 (167-0-221.0)
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Apalutamide + Abiraterone-prednisone
abiraterone-prednisone (n=490)
(n=492)
Time from initial diagnosis to randomisation, years n=492 n=490
Median (IQR) 4.9 (2.7-9.6) 4.0 (2.1-8.4)
Time from ADT or orchiectomy (whichever first) to randomisation, years n=487 n=476
Median (IQR) 3.6 (1.8-6.2) 2.8 (1.4-5.6)

Data are n (%) and median (IQR). Intent-to-treat population. eCRF=electronic case report form. IQR=interquartile range. IWRS=interactive web
response system.

*
Includes patients with no bone lesion.

fAveraged over all available scores from day —6 to cycle 1 day 1, based on patients with at least 1-day assessments.
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