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ABSTRACT
Introduction Limited data from controlled clinical 
trials are available for men who experience biochemical 
recurrence after definitive therapy for prostate cancer. 
In the absence of overt metastases, patients with non- 
metastatic castration- sensitive prostate cancer (nmCSPC) 
often receive androgen deprivation therapy (ADT). There 
is no standard- of- care consensus on optimal ADT timing, 
although most men are treated prior to metastases, 
especially those with high- risk features (Gleason score 
8–10 or prostate- specific antigen doubling time (PSADT) 
<9–12 months). Given data that ADT plus novel hormonal 
agents improve survival in men with metastatic CSPC, 
there is a desire to evaluate these agents earlier in the 
disease course. The main objective of EMBARK is the 
comparative assessment of enzalutamide plus leuprolide 
(luteinising hormone- releasing hormone agonist (LHRHa)) 
or enzalutamide monotherapy versus monotherapy 
LHRHa to improve metastasis- free survival (MFS) in 
patients with high- risk nmCSPC PSA recurrence after 
definitive therapy.
Methods and analysis EMBARK is a randomised, phase 
3 study of high- risk patients with nmCSPC, a PSADT of 
≤9 months and a screening PSA of ≥2 ng/mL above the 
nadir after radiotherapy (RT) or ≥1 ng/mL after radical 
prostatectomy (RP) with or without postoperative RT. Men 
(n=1050) are randomised 1:1:1 to enzalutamide 160 mg/
day plus LHRHa or placebo plus LHRHa (double- blind 
arms) or enzalutamide monotherapy (open- label arm). 
Treatment is suspended at week 37 if PSA concentrations 
are <0.2 ng/mL and reinstated if levels rise to ≥2.0 ng/mL  
with RP or ≥5.0 ng/mL without RP. Patients with PSA 
≥0.2 ng/mL at week 37 continue until treatment 
discontinuation criteria are met. The primary endpoint is 
MFS comparing enzalutamide plus LHRHa versus placebo 
plus LHRHa.
Ethics and dissemination The study is conducted under 
the guiding principles of the World Medical Association 
Declaration of Helsinki. The results will be disseminated at 
research conferences and in peer- reviewed journals.
Trial registration number NCT02319837.

INTRODUCTION
Background
Approximately one- third of patients expe-
rience biochemical recurrence (BCR; 
ie, prostate- specific antigen [PSA]-only 
recurrence) within 10 years after primary 

Strengths and limitations of this study

 ► EMBARK is the first study designed to determine 
whether early, combined therapy with enzalutamide 
plus a luteinising hormone- releasing hormone  
agonist (LHRHa) or enzalutamide monotherapy is 
more effective than placebo plus LHRHa in patients 
with high- risk non- metastatic castration- sensitive 
prostate cancer.

 ► A prostate- specific antigen (PSA) doubling time 
of ≤9 months is included as a critical inclusion 
criterion based on its prior demonstration as a 
significant risk factor for prostate cancer- specific 
mortality and the primary endpoint of metastasis- 
free survival is a documented surrogate for overall 
survival in patients with localised disease.

 ► Monitoring PSA concentrations to inform treat-
ment suspension in participants with undetect-
able PSA, and treatment continuation in those 
with detectable PSA, to evaluate whether inter-
mittent androgen deprivation therapy (ADT) or an 
intermittent ADT holiday affords a clinical benefit 
together with modest improvements in quality of 
life, represents a principal feature of this protocol.

 ► A limitation of this study is the absence of biomarker  
analysis for study of enzalutamide response and  
resistance mechanisms.

 ► An additional study limitation is that some patients 
may develop non- metastatic castration- resistant 
prostate cancer before radiographic progression, 
based on prior PSA elevations, and discontinue their 
participation in the study.
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definitive therapy for prostate cancer.1–5 The rise in 
PSA concentration represents prostate cancer recur-
rence, as well as the likely presence of micrometastatic 
disease and an increased risk of prostate cancer- related 
morbidity and mortality.6 Patients with PSA doubling 
time (PSADT) <9 months are at high risk for rapid 
progression to radiologically evident metastases and 
eventual death.7–9

Treatments are limited for patients with high- risk non- 
metastatic castration- sensitive prostate cancer (nmCSPC) 
with evidence of disease recurrence by PSA but without 
overt metastases. Standard of care options include 
systemic treatment with androgen deprivation therapy 
(ADT; orchiectomy or luteinising hormone- releasing 
hormone agonist [LHRHa] or LHRH antagonist), 
salvage local therapy, usually with radiotherapy (RT) or 
observation.6 For these patients, there is no general clin-
ical consensus on optimal ADT timing either with early 
treatment to delay progression and hopefully prolong 
survival or with later treatment once metastases and 
symptoms develop to lessen the risk of adverse effects.10 
Given limited data that early ADT may delay progression 
to metastases in high- risk patients exhibiting high- grade 
disease (eg, Gleason score of 8–10 or serum PSADT of 
<12 months),11 this approach is commonly employed for 
high- risk men. For patients who have exhausted local 
treatment options, a recent guideline from the Amer-
ican Urological Association (AUA), American Society for 
Radiation Oncology (ASTRO) and Society for Urologic 
Oncology recommends against routinely initiating ADT 
and using it as intermittent therapy if initiated. Guideline 
recommendations also call for observation or clinical trial 
enrolment.12

Rather than continuous ADT, another option is contin-
uous versus intermittent androgen blockade (IAD), 
although the latter is considered non- inferior to contin-
uous ADT while offering modest quality- of- life (QoL) 
improvements in patients with nmCSPC.13 Finally, there 
is no general consensus for the use of ADT alone versus 
ADT plus a first- generation, non- steroidal antiandrogen 
(bicalutamide, flutamide and nilutamide), known as 
combined androgen blockade (CAB), in patients with 
nmCSPC. American Society of Clinical Oncology (ASCO) 
guidelines suggest that CAB be considered in this setting, 
with personalised patient/physician treatment decisions 
in light of potential adverse effects and associated cost 
concerns.14

In an open- label, single- arm, phase 2 study of patients 
with nmCSPC and metastatic CSPC (mCSPC), treat-
ment with enzalutamide monotherapy led to a rapid and 
durable response, with 92.5% of patients having a PSA 
decline of ≥80% at 25 weeks.15 PSA response was main-
tained with a favourable tumour response and was well 
tolerated at subsequent 1- year,16 2- year16 and 3- year17 
open- label follow- ups. While promising, no phase 3 study 
has yet tested enzalutamide monotherapy. Given data 
that ADT and novel hormonal agents improve survival 
and/or radiographic progression- free survival in men 

with mCSPC, there is a desire to further evaluate such a 
combination even earlier in the disease course in a phase 
3 study.18–20

Rationale
EMBARK is designed to provide further evidence to 
address whether treatment intensification by enzalutamide 
in the disease continuum (prior to the onset of metastasis 
or symptoms) is associated with improved metastasis- free 
survival (MFS) for men with high- risk nmCSPC and rising 
PSA concentrations after definitive therapy (figure 1). 
Treatment with enzalutamide has shown robust effects 
across the prostate cancer continuum, including in 
patients with mCSPC (ARCHES18 and ENZAMET21), 
patients with nmCRPC (PROSPER)22 23 and patients 
with metastatic castration- resistant prostate cancer 
(PREVAIL24–26 [chemotherapy naïve] and AFFIRM27 
[postchemotherapy]), supporting the expectation of a 
significant treatment effect in men with nmCSPC. This 
phase 3 randomised study will determine whether admin-
istration of enzalutamide plus LHRHa or enzalutamide 
monotherapy is more effective than placebo plus LHRHa 
earlier along the prostate cancer continuum for patients 
with high- risk nmCSPC and rising PSA levels after local 
therapy. The PSA values have been blinded from study 
investigators to ensure that metastatic events rather than 
periodic, serum PSA determinations guide in the clinical 
decision to change therapy.

We included a monotherapy arm based on the Tombal 
et al phase 2 study demonstrating a rapid and durable 
PSA response described above.15–17 EMBARK is there-
fore designed to provide additional evidence relating to 
the efficacy and safety of monotherapy as a rationale for 
avoiding adverse events associated with LHRHa therapy, 
including diabetes, ischaemic heart disease and osteo-
porosis,28–30 but moreover to assess the QoL benefits of 
monotherapy.

METHODS AND ANALYSIS
Study design
EMBARK is an international, randomised phase 3 study of 
enzalutamide plus LHRHa, enzalutamide monotherapy 
and placebo plus LHRHa in men with high- risk nmCSPC 
and rising PSA concentrations after radical prostatectomy 
(RP), RT or both. The study was initiated on 17 December 
2014 with target enrolment achieved on 18 June 2018. 
Study completion is estimated for 19 September 2026. 
High- risk patients with BCR after prior definitive therapy 
are characterised as having a PSADT ≤9 months and a 
screening PSA of ≥1 ng/mL for patients who underwent 
prior RP (with or without RT) and ≥2 ng/mL above the 
nadir for patients who received primary RT only. These 
parameters were reached based on careful consideration 
of several factors, including the AUA definition of BCR 
(ie, detectable PSA level of ≥0.2 ng/mL, with a second 
confirmatory level >0.2 ng/mL after surgery)31 32 along 
with the need for PSA to rise sufficiently to calculate 
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an accurate PSADT.33 Considering the association of 
elevated PSA levels with the onset of metastasis, a higher 
PSA cut- off would increase risk of metastases and need 
for ADT as standard of care prior to study eligibility. We 
therefore included patients with a short duration of ADT 
(≤6 months prescribed for a rising PSA ≥9 months prior 
to study entry). This decision also is based on findings 
of a median PSA level of 2.1 ng/mL at the time of ADT 
post- RP treatment failure in a multicentre Veteran’s 
Administration cohort.34

Target enrolment was 1050 men with high- risk nmCSPC 
with rising PSA concentrations after RP, RT or both. 
No prior cytotoxic chemotherapy or ADT treatment 
>6 months for BCR was allowed. The primary efficacy 
endpoint is MFS.

Patient and public involvement
No patients were involved.

Inclusion and exclusion criteria
The inclusion criteria are as follows (box 1): (1) patients 
aged ≥18 years; (2) histologically or cytologically confirmed 
adenocarcinoma of the prostate at initial biopsy, without 
neuroendocrine differentiation, signet cell or small cell 
features; (3) prostate cancer initially treated by RP, RT 
(including brachytherapy) or both, with curative intent; 
(4) PSADT ≤9 months; (5) screening PSA by the central 
laboratory ≥1 ng/mL for participants who had RP (with or 
without RT) as primary treatment for prostate cancer and 
≥2 ng/mL above the nadir for participants who had RT 
only as primary treatment for prostate cancer; (6) serum 

testosterone ≥150 ng/dL (5.2 nmol/L) at screening and 
(7) Eastern Cooperative Oncology Group performance 
status of 0 or 1 at screening.

The exclusion criteria are as follows: (1) prior or 
present evidence of distant metastatic disease as seen 
on CT, MRI or bone scans; (2) prior hormonal therapy 
except for the following indications: neoadjuvant/adju-
vant therapy to treat BCR ≤36 months in duration and  
≥9 months before randomisation or a single dose or a 
short course (≤6 months) of hormonal therapy given 
for rising PSA ≥9 months before randomisation; (3) for 
patients who had prior RP, a suitable candidate for salvage 
RT as determined by the investigator per guidelines (eg, 
ASTRO/AUA,31 European Association of Urology35); 
(4) prior cytotoxic chemotherapy, abiraterone acetate 
or enzalutamide for prostate cancer; (5) prior systemic 
biologic therapy, including immunotherapy, for prostate 
cancer; (6) history of seizure or any condition that may 
predispose to seizure and (7) clinically significant cardio-
vascular disease.

Rationale for PSADT ≤9 months as a critical inclusion criterion
Previous data in a cohort of men who had undergone 
RP and developed subsequent BCR demonstrated that 
PSADT (as well as time to BCR and Gleason score) was 
a significant factor predictive of the probability and time 
to development of metastatic disease.7 To further stratify 
patients for risk of metastasis, a retrospective cohort study 
of patients 16 years after postprostatectomy BCR, reported 
that PSADT (<3.0 vs 3.0–8.9 vs 9.0–14.9 vs ≥15.0 months), 

Figure 1 EMBARK study design. *Study drug treatment reinitiated if PSA increases to ≥2.0 ng/mL for patients with prior 
prostatectomy or to ≥5.0 ng/mL for patients without prostatectomy. †For enzalutamide plus LHRHa versus placebo plus LHRHa, 
and secondary endpoint for enzalutamide monotherapy versus placebo plus LHRHa. ADT, androgen deprivation therapy; 
LHRHa, luteinising hormone- releasing hormone agonist; mHSPC, metastatic hormone- sensitive prostate cancer; nmCSPC, 
non- metastatic castration- sensitive prostate cancer; nmHSPC, non- metastatic hormone- sensitive prostate cancer; PSA, 
prostate- specific antigen; PSADT, PSA doubling time; T, testosterone.
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Gleason score (≤7 vs 8–10) and time from surgery to BCR 
(≤3 vs >3 years) were all significant risk factors for time to 
prostate- specific mortality.8

Dosage regimen
Central randomisation (1:1:1) assigned study participants 
to one of the following treatment arms: enzalutamide plus 
LHRHa (double- blind); placebo plus LHRHa (double- 
blind) or enzalutamide monotherapy (open- label). Enzalut-
amide is administered as 160 mg/day by mouth with or 
without food. Leuprolide 22.5 mg is administered as a single 
intramuscular or subcutaneous injection every 12 weeks.

Rationale
A key feature of the protocol is having a 1:1:1 randomisa-
tion that allows for the evaluation of monotherapy versus 
ADT as a secondary endpoint. This is of special interest as 
an open- label, single- arm, phase 2 study of patients with 
nmCSPC and mCSPC treated with enzalutamide mono-
therapy demonstrated that this treatment led to a rapid 
and durable PSA response.15–17 We are unaware of prior 
randomised, controlled trials comparing next- generation, 

oral antiandrogen monotherapy versus ADT in men with 
nmCSPC and PSA- only recurrence. Current ASCO guide-
lines support consideration of CAB in this setting but with 
individualised benefit- risk assessment in consideration 
of its increased costs and potential for greater adverse 
effects.

Study procedures
A central laboratory will quantify on- treatment PSA concen-
trations. With the exception of screening PSA values, PSA 
results will not be provided to study site investigators or 
participants. Alternatively, study sites will be notified if any 
PSA level meets a specified concentration threshold and 
a PSADT ≤10 months while on study treatment. Imaging 
studies will be conducted every 6 months with CT or MRI to 
detect soft tissue disease and whole- body radionuclide bone 
scintigraphy (RBS) for bony metastasis. Serum PSA concen-
trations are monitored throughout the study (at screening, 
weeks 1, 25, 36, 37 and 49, repeating every 3 months until 
criteria are met for permanent treatment discontinuation 
[ie, signs of disease progression on conventional, radio-
graphic imaging]), and study drug treatment is suspended 
at week 37 for participants whose PSA values are undetect-
able (<0.2 ng/mL) at week 36. Study drug treatment may 
be suspended only once (at week 37) due to undetectable 
PSA and reinitiated if subsequent PSA levels increase to  
≥2.0 ng/mL for participants with prior prostatectomy or 
≥5.0 ng/mL for patients without prostatectomy. Participants 
with detectable PSA concentrations (≥0.2 ng/mL) at week 
36 continue treatment without suspension until permanent 
treatment discontinuation criteria are met.

Rationale
A key feature of the protocol is monitoring PSA levels at 
week 36 and suspending study drug treatment at week 
37 for participants with undetectable PSA (<0.2 ng/mL), 
while continuing study treatment for those with detect-
able PSA. The rationale for this aspect of the design is 
data, which demonstrate that IAD is non- inferior to 
continuous ADT for overall survival in nmCSPC. Intermit-
tent androgen deprivation or an ‘IAD treatment holiday’ 
in patients with nmCSPC may afford clinical benefit 
together with modest improvements in QoL.

Study endpoints
The primary endpoint is MFS between enzalutamide plus 
LHRHa and placebo plus LHRHa (table 1).

Rationale
To benefit men with early- stage disease and features that 
indicate a high risk of morbidity and mortality from prostate 
cancer progression, a desirable therapy must demonstrate 
good efficacy in terms of delaying metastasis and death from 
prostate cancer, studied here using the defined primary 
endpoint of MFS, shown to be a surrogate of overall survival 
for patients with localised prostate cancer.36

 
A key secondary endpoint is MFS between enzalutamide 
monotherapy versus placebo plus LHRHa.

Box 1 Eligibility criteria

Inclusion criteria
 ► Aged ≥18 years.
 ► Histologically or cytologically confirmed adenocarcinoma of the 
prostate at initial biopsy, without neuroendocrine differentiation, 
signet cell or small cell features.

 ► Prostate cancer initially treated by radical prostatectomy (RP) or 
radiotherapy (RT; including brachytherapy) or both, with curative 
intent.

 ► Prostate- specific antigen (PSA) doubling time ≤9 months.
 ► Screening PSA by the central laboratory ≥1 ng/mL for patients who had 
RP (with or without RT) as primary treatment for prostate cancer and 
≥2 ng/mL above the nadir for patients who had only RT as primary treat-
ment for prostate cancer.

 ► Serum testosterone ≥150 ng/dL (5.2 nmol/L) at screening.
 ► Eastern Cooperative Oncology Group performance status of 0 or 1 
at screening.

Exclusion criteria
 ► Prior or present evidence of distant metastatic disease.
 ► Prior hormonal therapy. Neoadjuvant/adjuvant therapy to treat pros-
tate cancer ≤36 months in duration and ≥9 months before randomi-
sation or a single dose or a short course (≤6 months) of hormonal 
therapy given for rising PSA ≥9 months before randomisation is 
allowed.

 ► For patients who had a prior prostatectomy, a suitable candidate 
for salvage RT as determined by the investigator per guidelines 
(eg, American Society for Radiation Oncology/American Urological 
Association,31 European Association of Urology35).

 ► Prior cytotoxic chemotherapy, abiraterone acetate or enzalutamide 
for prostate cancer.

 ► Prior systemic biologic therapy, including immunotherapy, for 
prostate cancer.

 ► History of seizure or any condition that may predispose to seizure.
 ► Clinically significant cardiovascular disease.
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Rationale
To assess the potential clinical benefit of enzalutamide 
monotherapy compared with LHRHa based on phase 
2 data showing a rapid and durable PSA response with 
enzalutamide monotherapy.15–17

 
Other key secondary endpoints of enzalutamide plus 
LHRHa combination therapy or enzalutamide mono-
therapy versus placebo plus LHRHa are as follows: (1) time 
to PSA progression; (2) time to first use of antineoplastic 
therapy and (3) overall survival. Other secondary endpoints 
of enzalutamide plus LHRHa combination therapy or 
enzalutamide monotherapy versus placebo plus LHRHa are 
as follows: (1) time to distant metastasis; (2) proportion of 

participants per group who remain treatment- free 2 years 
after suspension of study drug at week 37 due to undetect-
able PSA; (3) proportion of participants per group with 
undetectable PSA 2 years after suspension of study drug at 
week 37 due to undetectable PSA; (4) proportion of partici-
pants per group with undetectable PSA at 36 weeks on study 
drug; (5) time to resumption of any hormonal therapy 
following study drug suspension at week 37 due to undetect-
able PSA; (6) time to castration resistance; (7) time to symp-
tomatic progression; (8) time to first symptomatic skeletal 
event (SSE); (9) time to clinically relevant pain (assessed 
with the Brief Pain Inventory- Short Form [BPI- SF]); (10) 
QoL, based on Functional Assessment of Cancer Therapy- 
Prostate (FACT- P), EuroQol 5- Dimension 5- Level Health 

Table 1 Objectives and endpoints

Primary objective Primary endpoint

To evaluate the efficacy of enzalutamide plus LHRHa vs placebo 
plus LHRHa in patients with high- risk nmCSPC

MFS between enzalutamide plus LHRHa vs LHRHa

Key secondary objectives Secondary endpoints

To evaluate efficacy of enzalutamide monotherapy vs placebo 
plus LHRHa

MFS between enzalutamide monotherapy vs placebo plus 
LHRHa

To compare enzalutamide plus LHRHa and enzalutamide alone 
vs placebo plus LHRHa in improving other efficacy measures

Time to PSA progression

Time to first use of antineoplastic therapy

Overall survival

Other secondary objectives Other secondary endpoints

To compare enzalutamide plus LHRHa and enzalutamide alone 
vs placebo plus LHRHa in improving other efficacy measures

Time to distant metastasis

Time to castration resistance

Time to symptomatic progression

Time to first symptomatic skeletal event (using the BPI- SF)

Time to clinically relevant pain

To compare enzalutamide plus LHRHa and enzalutamide 
alone vs placebo plus LHRHa based on PSA at week 36 (ie, 
whereby treatment is suspended at week 37 in participants with 
undetectable levels of ≤0.2 ng/mL)

Proportion of participants per group who remain treatment- 
free 2 years after suspension of study drug treatment at 
week 37 due to undetectable PSA

Proportion of participants per group with undetectable PSA 
2 years after suspension of study drug treatment at week 37 
due to undetectable PSA

Proportion of participants per group with undetectable PSA 
at 36 weeks on study drug

Time to resumption of any hormonal therapy following 
suspension at week 37 due to undetectable PSA

To compare PROs in enzalutamide plus LHRHa and 
enzalutamide alone arms vs placebo plus LHRHa arm

PROs as measured by FACT- P, EQ- 5D- 5L and EORTC QLQ- 
PR25

To compare overall safety in enzalutamide plus LHRHa and 
enzalutamide alone arms vs placebo plus LHRHa arm

Safety (adverse events, clinical laboratory tests, physical 
examinations and vital signs); monitored by independent 
data monitoring committee

Exploratory objective Exploratory endpoint

To compare progression- free survival after first subsequent 
therapy

Time from the date of randomisation to the first occurrence 
of investigator- determined disease progression

BPI- SF, Brief Pain Inventory- Short Form; EQ- 5D- 5L, EuroQol 5- Dimension 5- Level Health Assessment Instrument; FACT- P, Functional 
Assessment of Cancer Therapy- Prostate; LHRHa, luteinising hormone- releasing hormone agonist; MFS, metastasis- free survival; nmCSPC, 
non- metastatic castration- sensitive prostate cancer; PROs, patient- reported outcomes; PSA, prostate- specific antigen; EORTC QLQ- PR25, 
EORTC Quality of Life Questionnaire- Prostate 25.
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Assessment Instrument (EQ- 5D- 5L) and EORTC Quality of 
Life Questionnaire- Prostate 25 (EORTC QLQ- PR25) and 
(11) safety.

Exploratory endpoints include progression- free 
survival after first subsequent therapy, defined as time 
from the date of randomisation to the first occurrence 
of investigator- determined disease progression (PSA 
progression, progression on imaging or clinical progres-
sion) or death due to any cause, whichever occurred first, 
while the patient was receiving first subsequent therapy 
for prostate cancer.

Efficacy and safety assessments
Soft tissue disease is assessed by CT or MRI, with radio-
graphic progression defined by Response Evaluation 
Criteria in Solid Tumours version 1.1. Bony metastasis is 
assessed by whole- body RBS, with radiographic progression 
defined as the appearance of one or more metastatic lesions 
on bone scan. Confirmation with a second imaging modality 
is required when lesions are detected in a single region on 
the bone scan. Appearance of metastatic lesions in two or 
more of the five regions on a bone scan does not require 
confirmation with a second imaging modality.

Other efficacy assessments include survival status, 
serum PSA values, serum testosterone concentrations, 
resumption of any hormonal therapy, new antineoplastic 
therapy, surgery/interventions for prostate cancer, SSEs 
and patient- reported outcomes (ie, BPI- SF, FACT- P, 
EQ- 5D- 5L, EORTC QLQ- PR25). The BPI- SF is a validated 
instrument using a self- reported scale to assess level of 
pain, its effects on activities of daily living and analgesic 
use. The short form contains nine, main, pain- related 
items rated on a severity and interference with activity 
scale of 0–10, with 10 representing the worst pain.37

FACT- P is a self- reported, multidimensional QoL instru-
ment specifically designed for use in men with prostate 
cancer.38 The questionnaire uses 27 core items to assess 
four domains of physical, social/family, emotional and 
functional well- being and 12 site- specific items to assess 
prostate- related symptoms. Each item is rated on a 0–4 
Likert- type scale and then combined to produce subscale 
scores for each domain as well as a global QoL score, with 
higher scores representing better QoL.

EQ- 5D- 5L is a standardised instrument that measures 
health- related QoL.39 Participants self- rate their current 
state of mobility, self- care, usual activities, pain/discom-
fort and anxiety/depression. They choose one of five 
possible responses that record level of severity (no prob-
lems, slight problems, moderate problems, severe prob-
lems or extreme problems) within each dimension. This 
tool also includes a visual analogue scale to describe 
general state of health from ‘the worst health you can 
imagine’ to ‘the best health you can imagine’.

EORTC QLQ- PR25 is a module of the EORTC QLQ-30 
questionnaire developed to assess the QoL of patients with 
prostate cancer. Participants self- rate their current state of 
pain as it relates to urination, ease and frequency of urina-
tion and bowel and other discomforts during the past week. 

Participants also answer five questions on weight loss/gain 
and sexual interest and four questions about sexual activity 
during the past 4 weeks. Participants choose one of four 
possible responses that record level of intensity (not at all, a 
little, quite a bit, very much) within each dimension.

Safety assessments include adverse events, clinical labo-
ratory tests, physical examinations, and vital signs.

Periodic monitoring of safety data as well as evalua-
tion of interim efficacy results from this study will be 
conducted by an independent, external, Data Monitoring 
Committee of experts in prostate cancer, safety data moni-
toring, and statistics.

Data analysis/statistical methods
Statistical assumptions (MFS HR, 0.75) in the original 
EMBARK protocol were considered to be too conserva-
tive based on clinical trial results from SPARTAN40 and 
PROSPER.22 Therefore, the number of patients required 
for enrolment was reduced from 1860 to 1050 when the 
statistical plan was amended in June 2018. The study 
requires approximately 1050 participants to achieve the 
targeted total number of events, assuming a 30- month 
improvement in median MFS in the enzalutamide plus 
LHRHa group compared with the placebo plus LHRHa 
group. The primary efficacy analysis of MFS is conducted 
using the intention- to- treat population, defined as all 
participants randomly assigned to study treatment. 
Efficacy analyses incorporates the stratification factors 
applied at randomisation (screening PSA ≤10 ng/mL vs 
>10 ng/mL, PSADT ≤3 months vs >3 to ≤9 months and 
prior hormonal therapy vs no prior hormonal therapy). 
Treatment group comparisons are between the combina-
tion arms of enzalutamide plus LHRHa versus placebo 
plus LHRHa and between enzalutamide monotherapy 
versus placebo plus LHRHa. For the primary endpoint, 
MFS, the stratified log- rank test is employed to compare 
enzalutamide plus LHRHa versus placebo plus LHRHa. 
Treatment effect is estimated by HRs and 95% CIs using 
a stratified Cox regression model. An interim analysis for 
efficacy/futility is planned.

Ethics and dissemination
The study is conducted under the guiding principles of 
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after approval from the study sponsors.
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