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Abstract

Enzalutamide significantly improved radiographic progression-free survival (rPFS) and overall
survival (OS) among men with chemotherapy-naive metastatic castration-resistant prostate cancer
at the prespecified interim analysis of PREVAIL, a phase 3, double-blind, randomized study. We
evaluated the longer-term efficacy and safety of enzalutamide up to the prespecified number of
deaths in the final analysis, which included an additional 20 mo of follow-up for investigator-
assessed rPFS, 9 mo of follow-up for OS, and 4 mo of follow-up for safety. Enzalutamide reduced
the risk of radiographic progression or death by 68% (hazard ratio [HR] 0.32, 95% confidence
interval [CI] 0.28-0.37; p< 0.0001) and the risk of death by 23% (HR 0.77, 95% CI 0.67-0.88; p
= 0.0002). Median investigator-assessed rPFS was 20.0 mo (95% CI 18.9-22.1) in the

"Corresponding author: Knight Cancer Institute, Oregon Health & Science University, 3033 Southwest Bond Avenue, Portland, OR
97239, USA. Tel. +1 503 4944393; Fax: +1 503 4946197. beert@ohsu.edu (T.M. Beer).

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered
which could affect the content, and all legal disclaimers that apply to the journal pertain.

In this extended analysis of the PREVAIL study, enzalutamide continued to provide significant benefit over placebo even in the
context of postprogression therapy.

PREVAIL is registered on ClinicalTrials.gov as NCT01212991.
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enzalutamide arm and 5.4 mo (95% CI 4.1-5.6) in the placebo arm. Median OS was 35.3 mo (95%
Cl 32.2-not yet reached) in the enzalutamide arm and 31.3 mo (95% CI 28.8-34.2) in the placebo
arm. At the time of the OS analysis, 167 patients in the placebo arm had crossed over to receive
enzalutamide. The most common adverse events in the enzalutamide arm were fatigue, back pain,
constipation, and arthralgia. This final analysis of PREVAIL provides more complete assessment
of the clinical benefit of enzalutamide.

Keywords

Enzalutamide; Metastatic castration-resistant prostate cancer; Androgen receptor signaling
inhibitor; Overall survival; Radiographic progression-free survival

Identification of key drivers of cancer proliferation and spread has facilitated significant
advances in the treatment of an increasing number of malignancies. For prostate cancer, the
androgen receptor (AR) is the principal therapeutic target. A series of trials have
demonstrated that potent suppression of androgen signaling via receptor blockade [1,2] or
inhibition of ligand production [3,4] extends the survival of men with metastatic castration-
resistant prostate cancer (MCRPC).

The PREVAIL study, which evaluated treatment with the AR signaling inhibitor
enzalutamide compared to placebo before chemotherapy, was stopped at the interim analysis
point for patient benefit. Thus, the primary analysis was limited in its reporting of longer-
term outcomes, with median follow-up of approximately 20 mo. Median overall survival
(OS) estimates were unstable (32.4 mo in the enzalutamide group and 30.2 mo in the
placebo group), and median radiographic progression-free survival (rPFS) could not be
estimated in the initial analysis. A recent analysis of an early phase 1-2 enzalutamide study
demonstrated that approximately one-quarter of chemotherapy-naive patients were still on
enzalutamide treatment after several years [5]. These results indicate that a subset of patients
experience long-term disease control on enzalutamide. Therefore, we undertook an analysis
of efficacy and safety data for patients continuing treatment in the PREVAIL study.

The full methodology for PREVAIL, a multinational, randomized, double-blind, placebo-
controlled phase 3 study (NCT01212991), has been published elsewhere [2] and is
summarized in the Supplementary material.

Following a final analysis of centrally read rPFS (data cutoff May 6, 2012) and a planned
interim analysis of OS (data cutoff September 16, 2013), which became the final OS
analysis after enzalutamide demonstrated a significant benefit over placebo, patients
receiving placebo were offered the opportunity to receive enzalutamide (crossover began
January 1, 2014). The primary safety data were analyzed on September 16, 2013 [2].

The joint primary endpoints were rPFS assessed by central independent review and OS. In
the post hoc extended analysis, only investigator-assessed rPFS (as previously defined [2])
was evaluated using Prostate Cancer Clinical Trials Working Group 2 [6] guidelines for bone
disease and Response Evaluation Criteria in Solid Tumors version 1.1 for soft-tissue disease.
The updated safety analysis was performed on January 15, 2014 as a 90-d safety update
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based on communication with the US Food and Drug Administration. The extended
investigator-assessed rPFS analysis was carried out at the same time and included 929
events. The extended OS analysis was based on a June 1, 2014 data cutoff after 784 events,
the original prespecified number of events for the final analysis.

A total of 1717 patients were enrolled in PREVAIL (enzalutamide, n= 872; placebo, n=
845); 1715 patients received at least one dose of study drug (Supplementary Fig. 1) [2].
Baseline characteristics were well balanced between the two treatment arms (Supplementary
Table 1) [2]. At the extended OS analysis data cutoff, 787 patients had entered the open-
label extension (Supplementary Fig. 1). Of these, 325 patients received enzalutamide (158
from the original enzalutamide arm and 167 from the placebo arm). An additional 68
patients in the enzalutamide arm who were not yet enrolled in the open-label extension
continued to receive enzalutamide. Therefore, at the time of data cutoff for the OS extended
analysis, 26% of all patients randomized to receive enzalutamide at study entry were still
being treated with enzalutamide.

Subsequent antineoplastic therapies (with demonstrated effects on survival in phase 3 trials)
were administered to 52% of patients in the enzalutamide arm and 81% in the placebo arm
(Table 1). At least one AR-targeted therapy (enzalutamide or abiraterone acetate) was
administered as a subsequent therapy to 265 patients (30%) originally randomized to
enzalutamide and to 538 patients (64%) originally randomized to placebo.

For the extended analysis of investigator-assessed rPFS, which included an additional 490
events during 20 mo of recording after the final rPFS analysis, the median follow-up was 22
mo for the enzalutamide arm and 11 mo for the placebo arm. Treatment with enzalutamide
reduced the risk of radiographic progression or death by 68% compared to placebo (hazard
ratio [HR] 0.32, 95% confidence interval [CI] 0.28-0.37; p< 0.0001; Fig. 1). Median rPFS
was 20.0 mo (95% CI 18.9-22.1) in the enzalutamide arm and 5.4 mo (95% CI 4.0-5.6) in
the placebo arm.

For the OS extended analysis, which included an additional 244 deaths during 9 mo of
reporting, including 5 mo after patients in the open-label extension had crossed over from
placebo to enzalutamide, the median follow-up was 31 mo. Treatment with enzalutamide
reduced the risk of death by 23% compared to placebo (HR 0.77, 95% CI1 0.67-0.88; p=
0.0002; Fig. 1). Median OS was 35.3 mo (95% CI 32.2—not yet reached) in the enzalutamide
arm and 31.3 mo (95% CI 28.8-34.2) in the cohort originally randomized to placebo. The
treatment effect on OS was consistent across all prespecified subgroups (Supplementary Fig.
2).

The updated safety analysis included an additional 4 mo of reporting after the primary
analysis, with the majority of data collected from patients remaining on enzalutamide
treatment (Supplementary Table 2). Safety data collected on enzalutamide crossover in the
open-label extension or in the commercial setting were not analyzed. The median treatment
duration was 18.2 mo for the enzalutamide arm and 5.4 mo for the placebo arm. Grade 3 or
higher adverse events were reported for 46% of patients in the enzalutamide arm and 37% of
patients in the placebo arm. Adverse events that led to treatment discontinuation were
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comparable between the enzalutamide and placebo arms (6% each). Adverse events that led
to death occurred in 5% of patients in the enzalutamide arm and 4% of patients in the
placebo arm.

The most common adverse events in the enzalutamide arm were fatigue, back pain,
constipation, and arthralgia (Supplementary Table 2). The rate of fatigue when adjusted for
duration of observation was 28 versus 42 events per 100 patient-years in the enzalutamide
and placebo arms, respectively. The safety data reported here are similar to those reported in
the primary analysis.

As PREVAIL was halted early because of patient benefit, these extended analyses provide an
opportunity to include additional follow-up. We are now able to provide more stable
estimates of the median values for both investigator-assessed rPFS and OS. Although OS
was based on the prespecified number of events, both rPFS and safety were post hoc
analyses. The demonstration of a large difference in rPFS and the confirmation of an OS
benefit, even in the context of early use of extensive postprogression therapy in patients
randomized to receive placebo (as part of crossover and in the course of standard patient
care), affirms the PREVAIL results reported after the positive interim analysis.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Patient summary

According to data from longer follow-up, enzalutamide continued to provide benefit over
placebo in patients with metastatic castration-resistant prostate cancer.
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Fig. 1.

Kaplan-Meier estimates of radiographic progression-free survival (rPFS) and overall
survival (OS) at the extended analysis. Dashed horizontal lines indicate median values. Cl =
confidence interval; HR = hazard ratio; NYR = not yet reached.
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Table 1

Use of subsequent antineoplastic therapy

Enzalutamide (n = 872)

Placebo (n = 845)

Patients taking =1 subsequent therapy, 77 (%) 457 (52.4)

Docetaxel

Abiraterone acetate?
Enzalutamide?
Cabazitaxel
Radium-223 dichloride
Sipuleucel-T

358 (41.1)
256 (29.4)
21(2.4)
79(9.1)
16 (1.8)
17 (1.9)

685 (81.1)
504 (59.6)
417 (49.3)

249 (29.5)

149 (17.6)
22 (2.6)
11 (1.3)

Page 9

a . . . . . . ] . . .
Concomitant abiraterone acetate use was allowed before study drug discontinuation in patients with confirmed radiographic progression or a

skeletal-related event.

Placebo patients who received enzalutamide in the open-label extension period are included in the subsequent therapy of enzalutamide under the

placebo column.
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