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Abstract

In randomized clinical trials, the androgen-receptor inhibitor enzalutamide has dem-

onstrated efficacy and safety in metastatic castration-resistant prostate cancer

(mCRPC). This study captured efficacy, safety and patient-reported outcomes (PROs)

of enzalutamide in mCRPC patients in a real-world European setting. PREMISE

(NCT0249574) was a European, long-term, prospective, observational study in

mCRPC patients prescribed enzalutamide as part of standard clinical practice.

Patients were categorized based on prior docetaxel and/or abiraterone use. The pri-

mary endpoint was time to treatment failure (TTF), defined as time from

enzalutamide initiation to permanent treatment discontinuation for any reason. Sec-

ondary endpoints included prostate-specific antigen (PSA) response, time to PSA pro-

gression, time to disease progression and safety. PROs included EuroQol

5-Dimension, 5-Level questionnaire, Functional Assessment of Cancer Therapy—

Prostate and Brief Pain Inventory—Short Form. Overall, 1732 men were enrolled.

Median TTF with enzalutamide was 12.9 months in the chemotherapy- and

abiraterone-naïve cohort (Cohort 1) and 8.4 months in the postchemotherapy and

abiraterone-naïve cohort (Cohort 2). Clinical outcomes based on secondary endpoints

also varied between cohorts. Cohorts 1 and 2 showed small improvements in health-

related quality of life and pain status. The proportions of patients reporting

treatment-emergent adverse events (TEAEs) were 51.0% and 62.2% in Cohorts

1 and 2, respectively; enzalutamide-related TEAEs were similar in both cohorts.
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Functional Assessment of Cancer Therapy—General; FACT-P, Functional Assessment of Cancer Therapy—Prostate; FACT-PCS, Functional Assessment of Cancer Therapy—Prostate Cancer

Subscale; FAS, full analysis set; HRQoL, health-related quality of life; IQR, interquartile range; IR, incidence rate; mCRPC, metastatic castration-resistant prostate cancer; MID, minimally

important difference; PCWG, Prostate Cancer Working Group; PRO, patient-reported outcome; PSA, prostate-specific antigen; QoL, quality of life; SAF, safety analysis set; TEAE, treatment-
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The most frequent TEAE across cohorts was fatigue. These data from unselected

mCRPC patients in European, real-world, clinical-practice settings confirmed the ben-

efits of enzalutamide previously shown in clinical trial outcomes, with safety results

consistent with enzalutamide's known safety profile.

K E YWORD S

enzalutamide, Europe, metastatic castration-resistant prostate cancer

What's new?

In clinical trials, the androgen-receptor inhibitor enzalutamide has demonstrated efficacy and

safety in metastatic castration-resistant prostate cancer (mCRPC). However, results in the real

world may differ from those in controlled studies. This large, prospective study thus assessed

unselected mCRPC patients with different prior treatment histories, who were then treated with

enzalutamide. The results confirm and validate the benefits of enzalutamide in real-world,

clinical-practice settings that were previously seen in clinical-trial outcomes. These include

improved health-related quality of life (HRQoL).

1 | INTRODUCTION

Globally, prostate cancer is the second most frequent cancer and the

fifth leading cause of death in men.1 An estimated 449 800 new cases

and 107 300 prostate cancer-related deaths across the disease con-

tinuum occurred in Europe in 2018.2 Advanced cases are usually

treated with androgen deprivation therapy (ADT), but eventually they

will progress to metastatic castration-resistant prostate cancer

(mCRPC), which is associated with reduced quality of life (QoL) and

limited survival.3 Therefore, effective treatments are needed to mean-

ingfully extend mCRPC patients' survival and maintain or improve

their QoL.

Enzalutamide is an oral androgen-receptor inhibitor, either

approved or under regulatory consideration for approval for

castration-resistant prostate cancer, irrespective of the presence of

metastases and metastatic castration-sensitive prostate cancer (also

known as metastatic hormone-sensitive prostate cancer) around the

world.4-6 The efficacy and safety of enzalutamide in chemotherapy-

naïve mCRPC patients was established in the phase III PREVAIL ran-

domized clinical trial (NCT01212991), which showed significant

improvements in radiographic progression-free survival and overall

survival with enzalutamide plus ADT vs placebo plus ADT.7

Enzalutamide also demonstrated significant improvements in overall

survival vs placebo in mCRPC patients previously treated with doce-

taxel in the phase III AFFIRM trial (NCT00974311).8 Data from PRE-

VAIL and AFFIRM also showed health-related (HR) QoL benefits

associated with enzalutamide vs placebo in mCRPC based on

patient-reported outcomes (PROs),9-11 including delays in pain pro-

gression.9 A further open-label, single-arm phase IV trial assessing

the efficacy and safety of enzalutamide in mCRPC patients who pre-

viously progressed and were treated with abiraterone for at least

24 weeks (NCT02116582) showed antitumor activity in some

patients with mCRPC regardless of chemotherapy treatment

history.12

While these clinical trials of enzalutamide demonstrated efficacy

and safety in selected mCRPC patient populations, limited data from

large-scale studies are available that examine key clinical efficacy and

health-related quality of life (HRQoL) outcomes with enzalutamide in

a real-world setting.13-15 Therefore, the objectives of our study were

to capture efficacy, safety and PRO data in European patients with

mCRPC who were prescribed enzalutamide in an observational clinical

practice setting.

2 | METHODS

2.1 | Study design and conduct

PREMISE was a long-term, prospective, observational study

(NCT02495974) in Europe.

Eligible patients were men with mCRPC who were prescribed

enzalutamide as a part of routine clinical practice (Figure S1).

Abiraterone treatment history was based on prior concurrent

abiraterone acetate treatment with prednisone/prednisolone. Patients

with a history of abiraterone prior to chemotherapy were not included

in the study; prior abiraterone use was only permitted if it followed

chemotherapy, then directly preceded enzalutamide. Chemotherapy

treatment history was based on prior docetaxel use only; patients who

had received any other chemotherapeutic agents were not included in

the study. Patients were free to discontinue enzalutamide treatment at

any time for any reason, including treatment-emergent adverse events

(TEAEs), progressive disease, death and withdrawal of consent.

Patients were categorized into one of four cohorts based on their

treatment history prior to enzalutamide initiation: Cohort
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1 (chemotherapy naïve and abiraterone naïve); Cohort

2 (postchemotherapy and abiraterone naïve); Cohort 3 (chemotherapy

naïve and postabiraterone); and Cohort 4 (postchemotherapy and post-

abiraterone [patients who received prior chemotherapy and then

abiraterone consecutively]).

2.2 | Data collection

Data were collected from September 8, 2015 (first informed consent)

through February 8, 2019 (last end-of-study visit). A baseline visit

occurred following the decision to prescribe enzalutamide but prior to

starting enzalutamide. Data for key endpoints and for safety analysis were

collected at baseline, at routine visits every 3 months (±4 weeks) for the

duration of enzalutamide treatment (up to a maximum of 18 months), and

at another visit 3 to 6 months following treatment discontinuation for

patients who discontinued within 18 months of starting enzalutamide.

2.3 | Study endpoints

The primary endpoint was time to treatment failure (TTF), defined as

the time from initiation of enzalutamide to the date of permanent

treatment discontinuation for any reason, including disease progres-

sion, skeletal-related events, treatment toxicity, patient preference or

death. Secondary endpoints included other efficacy assessments, PRO

assessments and safety. Efficacy assessments included time to

prostate-specific antigen (PSA) progression, time to disease progres-

sion (including PSA progression, radiographic progression and clinical

progression) and PSA response rate. PRO assessments included

EuroQol (EQ) 5-Dimension, 5-Level (EQ-5D-5L) questionnaire,16

Functional Assessment of Cancer Therapy—Prostate (FACT-P),17 and

Brief Pain Inventory–Short Form (BPI-SF).18 Safety was also assessed.

Detailed endpoint definitions can be found in Table S1.

2.4 | Data analysis

The safety analysis set (SAF) consisted of patients who received at

least one dose of enzalutamide. The full analysis set (FAS) consisted

of all patients in the SAF who had at least one postbaseline efficacy

assessment. The SAF was used to analyze demographic and baseline

characteristics, PRO data and safety data. The FAS was used for pri-

mary and secondary efficacy endpoint data analyses.

TTF was estimated and presented graphically using Kaplan-Meier

methods. Median estimates with their corresponding 95% confidence

intervals (CIs), estimated using the Brookmeyer and Crowley method

and the number of patients with treatment failure, were summarized

descriptively. Subgroup analysis for TTF was also performed for age;

two subgroups were based on the median age of all patients in the

population (ie, ≤75 years vs 75 years). Time to PSA progression and

time to disease progression were analyzed in the same way as TTF,

respectively, using PSA progression and disease progression as the

event. The proportions of patients with a 30%, 50% or 90% PSA

response were estimated, including their 95% CIs, using the Clopper-

Pearson method based on exact binomial distribution.

Mean EQ-5D-5L index and EQ visual analog scale (EQ-VAS) scores

per visit were summarized descriptively. EQ index scores were calculated

using the 3L “crosswalk” algorithm as recommended at the time of analy-

sis by the National Institute for Health and Care Excellence.19,20 FACT-P

mean scores, which are a composite of scores from a core general scale

(FACT-G) and a FACT-P Prostate Cancer Subscale (FACT-PCS), were

summarized descriptively per visit. For BPI-SF, separate scores are pres-

ented for pain severity (mean of items 3-6) and pain interference (mean

of item 9); mean scores were summarized descriptively.

Proportions of patients showing a meaningful change (improve-

ment or worsening) in EQ-5D-5L, FACT-P and BPI-SF scores at each

visit were assessed using minimally important differences (MIDs).

Details on MID thresholds used for PRO instruments can be found in

Table S2.

Safety was assessed via the reporting of TEAEs or deaths that

occurred from the time of consent until 30 days following enzalutamide

discontinuation. Additionally, the incidence rate, defined as the number

of TEAEs per 100 patient-years, was also calculated in order to account

for the difference in treatment duration across cohorts. The incidence

rate is calculated as follows: the number of TEAEs x 100, divided by the

sum of treatment-emergent period duration of all patients treated in

the corresponding cohort in years. Given the small patient numbers in

Cohorts 3 (n = 42) and 4 (n = 96), the described clinical and PRO find-

ings were limited to Cohorts 1 and 2. However, data from Cohorts

3 and 4 are still presented in Supporting Information.

3 | RESULTS

3.1 | Patient disposition, baseline demographics
and disease history

A total of 1732 patients were enrolled and treated across 16 European

countries (Figure S1). Baseline demographics and disease history charac-

teristics varied between cohorts (Table S3). Patients tended to be older in

Cohort 1 (77.0 years) and slightly younger in Cohort 2 (71.0 years). The

median time from diagnosis of prostate cancer to enrollment varied

slightly between Cohorts 1 (4.9 years) and 2 (4.0 years).

3.2 | Primary endpoint: TTF

Median TTF (95% CI) was 12.9 months (12.0-13.8) in Cohort 1 and

8.4 months (7.0-9.8) in Cohort 2 (Table 1; Figure 1). The most fre-

quently reported and primary reason for treatment failure was PSA

progression in Cohort 1 (16.1%) and radiographic progression in

Cohort 2 (23.9%). The proportions of patients with treatment failure

due to TEAEs were 15.9% in Cohort 1 and 12.7% in Cohort 2. TTF

was also measured for Cohorts 3 and 4, but sample size limitations

prevented conclusive analyses (Figure S2; Table S4). Similar results
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TABLE 1 Primary endpoint: TTF

Enzalutamide

Cohort 1:
chemotherapy naïve
+ abiraterone naïve
(n = 1171)

Enzalutamide

Cohort 2:
postchemotherapy
+ abiraterone
naïve (n = 418)

TTF, months, median

(95% CI)a
12.9 (12.0-13.8) 8.4 (7.0-9.8)

Patients with treatment

failure

650 (58.9) 311 (74.4)

Primary reason for

treatment failureb

PSA progressionc 188 (16.1) 93 (22.2)

Radiographic

progression

144 (12.3) 100 (23.9)

Clinical progression 72 (6.1) 40 (9.6)

Lack of efficacy 10 (0.9) 4 (1.0)

TEAEs 186 (15.9) 53 (12.7)

Withdrawal of consent

by patient

24 (2.0) 5 (1.2)

Deathsd 38 (3.2) 9 (2.2)

Other 28 (2.4) 7 (1.7)

Note: Data presented as n (%) unless otherwise stated. Data from FAS

(n = 1727).
aDefined as the time from initiation of enzalutamide to the date of

treatment discontinuation for any reason, including disease progression,

skeletal-related events, treatment toxicity, patient preference or death.
bNo skeletal-related events leading to treatment failure were observed

across all cohorts.
cDefined as a PSA rise of ≥25% and an absolute increase of ≥2 ng/mL

above nadir.
dDeaths that were the primary cause of treatment failure were those that

occurred during the 18-month study period.
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F IGURE 1 Kaplan-Meier estimate of TTF: Cohorts 1 and 2

TABLE 2 Secondary endpoint: efficacy

Enzalutamide

Cohort 1:
chemotherapy
naïve +

abiraterone
naïve (n = 1171)

Enzalutamide
Cohort 2:
postchemotherapy
+ abiraterone
naïve (n = 418)

PSA progressiona

Time to PSA progression,

months, median (95% CI)

17.7 (16.3-18.7) 9.8 (8.5-11.5)

Patients with PSA

progression

476 (40.6) 241 (57.7)

PSA response rateb

30% (95% CI) 82.4 (80.1-84.7) 69.1 (64.5-73.7)

50% (95% CI) 76.2 (73.6-78.7) 60.5 (55.6-65.4)

90% (95% CI) 44.9 (41.9-47.9) 31.2 (26.5-35.8)

Disease progression

Time to disease

progression, months,

median (95% CI)

13.9 (12.8-15.1) 7.2 (6.2-8.3)

Patients with disease

progressionc
595 (50.8) 302 (72.2)

PSA progression 473 (40.4) 241 (57.7)

Radiographic progression 327 (27.9) 190 (45.5)

Clinical progression 163 (13.9) 101 (24.2)

Note: Data presented as n (%) unless otherwise stated. Data from FAS

(n = 1727).
aPSA progression was defined as a PSA rise of ≥25% and an absolute

increase of ≥2 ng/mL above nadir.
bDefined as best percentage change in PSA levels from baseline.
cThe percentage of patients with any type of disease progression

calculated within the overall cohort; a patient can belong to more than

one subcategory of disease progression.
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were observed in age-based subgroups. However, in Cohort 1, TTF

was longer in the younger subgroup aged ≤75 years (n = 509;

15.1 months [13.7-17.0]) than in the subgroup aged >75 years

(n = 662; 11.2 months [10.2-12.6]) [Table S5].

3.3 | Secondary endpoints

3.3.1 | Time to PSA progression and PSA
response rate

Median time to PSA progression (95% CI) was 17.7 months

(16.3-18.7) in Cohort 1 and 9.8 months (8.5-11.5) in Cohort 2 (Table 2).

In Cohorts 1 and 2, 40.4% and 57.7% of patients experienced PSA

progression, respectively. At least 76% and 61% of patients in Cohorts

1 and 2, respectively, had a PSA decline of ≥50% from baseline. Time

to PSA progression and PSA response rate were measured in Cohorts

3 and 4, but sample size limitations prevented conclusive analyses

(Table S6).

3.3.2 | Time to disease progression

Median time to disease progression (95% CI) was 13.9 months

(12.8-15.1) in Cohort 1 and 7.2 months (6.2-8.3) in Cohort 2 (Table 2).

Time to disease progression were also measured in Cohorts 3 and

4, but sample size limitations prevented conclusive analyses

(Table S6).

3.3.3 | Descriptive results of PRO summary scores

Baseline HRQoL was assessed using EQ-5D-5L (Figure 2A,B;

Table S7) and FACT-P scales (Figure 2C-E; Table S8). EQ index,
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F IGURE 2 Mean EQ-5D-5L (A and B), FACT-P (C-E) and BPI-SF (F and G) scores over time in Cohorts 1 and 2
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EQ-VAS and FACT-P scores increased slightly over time in both

Cohorts 1 and 2, indicating a small improvement in HRQoL. Baseline

pain scores, as assessed by BPI-SF, were 2.01 in Cohort 1 and 2.22 in

Cohort 2 (Figure 2F,G; Table S9). BPI-SF scores remained comparable

to baseline in both cohorts. Baseline HRQoL and pain was also

assessed in Cohorts 3 and 4, but sample size limitations prevented

conclusive analyses (Tables S7-S9).

3.3.4 | MID analyses of PRO instruments

MID analyses on the PRO instruments were used to determine if

patients improved, remained unchanged or worsened at visits up

to month 9 (Table 3). When based on EQ index, the majority of

patients in Cohorts 1 or 2 either reported improved (21%-23%)

or maintained (51%-58%) HRQoL over time. Similarly, the major-

ity of patients in Cohorts 1 and 2 improved (27%-39%) or

maintained (33%-47%) their HRQoL over time based on EQ-VAS

scores.

When assessing HRQoL based on FACT-P, a composite of

FACT-G and FACT-PCS subscales, patients in Cohorts 1 and

2 reported improvements (30%-34%) or no change (27%-37%) across

visits. When the subscales were assessed individually, patients across

both cohorts reported slightly fewer improvements on the FACT-G

and slightly more on the FACT-PCS (Table S10).

A majority of patients in Cohorts 1 and 2 reported no change when

assessing for pain severity (improved, 10%-16%; no change, 72%-78%)

and for pain interference (improved, 21%-24%; no change, 52%-60%)

based on the BPI-SF scale. MID analyses for EQ-5D-5L, FACT-P, BPI-

SF were also measured in Cohorts 3 and 4, but sample size limitations

prevented conclusive analyses (Figure S3; Table S11).

3.4 | Safety

The intended length of our study was 18 months, including at most

one follow-up visit posttreatment. The median treatment duration

was 372 days in Cohort 1 and 253 days in Cohort 2 (Table 4). The

TABLE 3 Secondary endpoint: treatment response at selected study visits based on MIDs for the EQ-5D-5L, FACT-P and BPI-SF scalesa

Enzalutamide Cohort 1: chemotherapy naïve
+ abiraterone naïve (n = 1171)

Enzalutamide Cohort 2: postchemotherapy
+ abiraterone naïve (n = 418)

Improve No change Worsen Improve No change Worsen

EQ index (MID, 0.12)b

3 months 184 (20.9) 506 (57.5) 190 (21.6) 71 (20.7) 192 (56.0) 80 (23.3)

6 months 146 (21.8) 357 (53.3) 167 (24.9) 56 (25.2) 119 (53.6) 47 (21.2)

9 months 117 (21.7) 290 (53.7) 133 (24.6) 37 (23.0) 83 (51.6) 41 (25.5)

EQ-VAS (MID, 7)c

3 months 238 (27.2) 410 (46.9) 227 (25.9) 117 (34.3) 116 (34.0) 108 (31.7)

6 months 184 (27.6) 292 (43.9) 189 (28.3) 87 (39.0) 83 (37.2) 53 (23.7)

9 months 160 (30.0) 213 (40.1) 158 (29.7) 53 (32.9) 65 (40.4) 43 (26.7)

FACT-P (MID, 6)d

3 months 267 (31.3) 319 (37.4) 266 (31.2) 112 (33.1) 91 (26.9) 135 (39.9)

6 months 206 (31.5) 207 (31.7) 241 (36.9) 73 (33.8) 70 (32.4) 73 (33.8)

9 months 178 (34.4) 163 (31.5) 176 (34.0) 47 (29.9) 48 (30.6) 62 (39.5)

BPI-SF severity (MID, 2)e

3 months 82 (10.0) 640 (77.8) 101 (12.3) 53 (16.3) 237 (72.2) 36 (11.0)

6 months 71 (11.4) 466 (74.6) 88 (14.1) 33 (15.2) 160 (73.7) 24 (11.1)

9 months 55 (10.9) 378 (75.2) 70 (13.9) 19 (13.4) 108 (76.1) 15 (10.6)

BPI-SF interference (MID, 1.25)e

3 months 166 (20.5) 475 (58.6) 169 (20.9) 76 (23.9) 171 (53.8) 71 (22.3)

6 months 135 (22.3) 364 (60.2) 106 (17.5) 50 (23.6) 110 (51.9) 52 (24.5)

9 months 102 (21.1) 284 (58.7) 98 (20.3) 32 (22.9) 78 (55.7) 30 (21.4)

Note: Data are presented as n (%) unless stated otherwise.
aDue to patient dropout at months 12, 15 and 18, data are only shown from months 3-9.
bOn EQ index, 0 = equivalent to dead and 1 = perfect health.
cEQ-VAS is measured on a scale from 0 to 100, with higher values indicating better QoL.
dFACT-P total score (range, 0-156) is the combination of FACT-G (range, 0-108) and FACT-PCS (range, 0-48) subscale scores, with higher scores indicating

better QoL.
eBPI-SF severity and interference are measured on a scale from 0 to 10, with higher scores indicating less pain severity or interference.
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treatment discontinuation rate was 58.9% in Cohort 1 and 74.4% in

Cohort 2 (Table 1). Slightly more patients in Cohort 1 experienced

dose interruptions (9.1%) than in Cohort 2 (5.7%), which may be due

to a longer treatment duration (Table 4).

Given the varied length of treatment duration across cohorts,

TEAEs were normalized to 100 patient-years to calculate an incidence

rate (IR) [Table 4]. The occurrence of TEAEs was 51.0% (IR, 178.0) in

Cohort 1 and 62.2% (IR, 292.9) in Cohort 2; the most frequently

reported TEAE occurring in ≥5% of patients within either cohort was

fatigue (Table 4). Hypertension was reported in low proportions in

Cohorts 1 (2.1%) and 2 (2.4%).

The most frequently reported primary causes of treatment dis-

continuation were PSA progression and radiographic progression

(Table 1); however, a proportion of patients also discontinued

enzalutamide treatment due to TEAEs. Rates of treatment discontinu-

ation due to TEAEs were comparable in Cohorts 1 (21.0%; IR, 24.2)

and 2 (20.1%; IR, 25.9) [Table 4]. The most frequently reported TEAEs

leading to permanent treatment discontinuation were fatigue (3.0%)

for Cohort 1 and malignant neoplasm progression for Cohort 2 (4.3%).

Safety was also assessed in Cohorts 3 and 4, but sample size limita-

tions prevented conclusive analyses (Table S12).

4 | DISCUSSION

To date, PREMISE is the largest European, observational study focus-

ing on the clinical benefit and safety of enzalutamide in patients with

mCRPC in the real-world setting. TTF and secondary endpoints varied

TABLE 4 Overview of dosing status, TEAEs and deathsa per 100 patient-years

Enzalutamide Cohort 1: chemotherapy
naïve + abiraterone naïve (n = 1175)

Enzalutamide Cohort 2:

postchemotherapy + abiraterone
naïve (n = 418)

Treatment duration, median, days (IQR) 372.0 (167-533) 253.0 (117-509)

Dosing status per patientb

Dose modifications 132 (11.2) 29 (6.9)

Dose interruptions 107 (9.1) 24 (5.7)

n (%) IRc n (%) IRc

TEAEs 599 (51.0) 178.0 260 (62.2) 292.9

Treatment-related TEAEs 321 (27.3) 52.6 113 (27.0) 66.8

Serious TEAEs 236 (20.1) 33.9 116 (27.8) 53.4

Serious treatment-related TEAEs 39 (3.3) 4.1 17 (4.1) 6.1

TEAEs leading to treatment discontinuation 247 (21.0) 24.2 84 (20.1) 25.9

Treatment-related TEAEs leading to treatment discontinuation 122 (10.4) 12.7 26 (6.2) 8.6

Deathsa 91 (7.7) 7.5 29 (6.9) 8.1

Most frequently reported TEAEs (in ≥5% of patients in any cohort)d

Fatigue 170 (14.5) 15.7 60 (14.4) 17.2

Back pain 79 (6.7) 6.9 36 (8.6) 10.6

Asthenia 77 (6.6) 8.5 39 (9.3) 12.2

Decreased appetite 68 (5.8) 5.7 26 (6.2) 7.5

Malignant neoplasm progression 61 (5.2) 5.1 34 (8.1) 9.5

Hot flush 60 (5.1) 5.0 25 (6.0) 7.0

Nausea 46 (3.9) 4.2 30 (7.2) 8.6

Constipation 43 (3.7) 3.7 21 (5.0) 6.1

Bone pain 42 (3.6) 4.1 38 (9.1) 11.7

Arthralgia 41 (3.5) 4.0 26 (6.2) 8.1

General physical health deterioration 30 (2.6) 2.7 16 (3.8) 4.7

Anemia 25 (2.1) 3.0 25 (6.0) 12.8

Note: Data presented as n (%) unless otherwise stated. Data from SAF (n = 1732).

Abbreviation: IQR, interquartile range; IR, incidence rate.
aTEAEs and deaths were reported from the time of consent until 30 days following enzalutamide treatment discontinuation.
bPatients can be counted in both dose changes and dose interruptions but will only count a maximum of once in each.
cThe IR, or the number of TEAEs per 100 patient-years, is calculated as the number of TEAEs � 100, divided by the sum of treatment-emergent period

duration of all patients treated in the corresponding cohort in years.
dTEAEs were sorted by frequency in Cohort 1, as this was the largest group.
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between cohorts. PSA progression and radiographic progression were

the primary reasons for treatment failure in Cohorts 1 and 2, respec-

tively. During the study, HRQoL scores slightly increased in

abiraterone-naïve cohorts, indicating a small improvement in health

status, while BPI-SF scores slightly decreased in all cohorts, indicating

small reductions in pain severity and interference. Interpretation of

results, in particular for the PRO data, from the cohorts that had

received prior abiraterone was limited by their smaller sample size.

The safety results observed in this real-world setting were consistent

with the known safety profile of enzalutamide from clinical studies.

The data from PREMISE confirm enzalutamide's clinical efficacy

and tolerability in patients with mCRPC who underwent different

prior treatments. Observed efficacy outcomes suggest chemotherapy-

and abiraterone-naïve patients received considerable clinical benefit

from enzalutamide, while patients who previously received chemo-

therapy and abiraterone and who were further along in disease pro-

gression received minimal benefit. Other smaller observational and

retrospective studies have shown that the clinical efficacy of

enzalutamide is diminished when preceded by chemotherapy and

abiraterone.21-24 Preclinical in vitro data suggest that this diminished

benefit of enzalutamide may be due to cross-resistance following

abiraterone treatment.25 Taken together, the data highlight the ratio-

nale of using novel drugs such as enzalutamide at earlier stages in the

disease continuum, as revealed by developments in other disease set-

tings.26-28

In our study, PSA progression was the most common type of dis-

ease progression, occurring in 41% to 63% of patients. We also

observed that 28% to 46% of patients had radiographic progression;

however, imaging was at the investigator's discretion, and asymptom-

atic or early radiographic progression may not have been detected.

Our data, alongside similar findings from a PREVAIL post hoc

analysis,29 suggest radiographic progression may occur concurrently

or in the absence of PSA progression. Further clinical application of

these data would suggest that PSA monitoring should not be solely

used to assess disease progression, especially in the latest stages of

mCRPC disease. However, this should also be balanced by consider-

ations around access to imaging in clinical practice vs the clinical trial

setting and patients' overall benefit from treatment.

Patient baseline demographics were broadly comparable between

the PREMISE cohorts and respective enzalutamide clinical trials; how-

ever, there are some differences such as age and time since prostate

cancer diagnosis.7,8,12 We also observed some differences in second-

ary endpoint outcomes between specific PREMISE cohorts and their

respective trials. Chemotherapy- and abiraterone-naïve patients in

PREMISE had longer time to PSA progression compared to the equiv-

alent population in PREVAIL (17.7 months in PREMISE vs 11.2 months

in PREVAIL7). These differences, however, could be due to longer PSA

measurement intervals in PREMISE, which were based on investigator

discretion rather than standardized PSA measurements in line with

Prostate Cancer Clinical Trials Working Group (PCWG) 2 guidelines.30

Calculated IRs combined with efficacy results suggest

chemotherapy- and abiraterone-naïve patients tolerated enzalutamide

well. We observed, however, that a higher proportion of patients in

Cohort 1 reported dose modifications and interruptions when com-

pared to other cohorts. We hypothesize that this may be attributable

to the longer observation period in Cohort 1 (median treatment dura-

tion, 372 days) when compared to other cohorts (132-253 days), as

rate of dose modification and interruptions were not time adjusted.

Although hypertension was a frequently reported TEAE in PREVAIL

(13%)7 and AFFIRM (6.6%),8 it was only reported in 0% to 2.9% of

patients across all cohorts in PREMISE. TEAEs as the primary reason

for treatment discontinuation were reported at a higher rate in PRE-

MISE (12.7%-22.7%) compared to respective trials (PREVAIL, 6%;

AFFIRM, 8%; postabiraterone trial, 8%).7,8,12 It is important to note

that the highest proportions of TEAEs reported as the primary cause

occurred in Cohort 4 (22.7%), a smaller (n = 96), but most heavily

pretreated, cohort.

A key strength of our study is the selection of TTF as the primary

endpoint and its relevance to the clinical setting. By accounting for

various types of disease progression, death, potential toxicities and

patient preference, TTF captures decision-based nuances on

enzalutamide dosing and cessation within individual clinical practices.

Notably, we observed that PSA progression alone was documented as

the primary reason for treatment failure in 16% to 24% of patients

across all cohorts (Table 1). This result is contrary to PCWG2 guide-

lines, which recommend that radiographic or clinical progression is

needed in addition to PSA progression in order to declare treatment

failure.30 Overall, this finding highlights the need to reinforce PCWG2

and 3 recommendations via continued education. Additional strengths

include the range of participating countries involved (n = 16), the gen-

eralizability of the study data due to the nonrestrictive enrollment of

eligible patients, and the inclusion of patient groups not typically cap-

tured in registrational trials, reflecting the outcomes in routine clinical

practice.

Our study comes with some limitations. Due to the study's obser-

vational, nonrandomized design, data interpretation is limited due to

lack of a comparative control group and formal statistical compari-

sons. The interpretation of efficacy and safety findings is limited by

the small number of patients in Cohorts 3 and 4, which may impact

the data's robustness. Due to follow-up time limitations, many

patients were censored, mainly in Cohort 1; thus, TTF estimations do

not account for long-term responders. Another limitation is potential

selection bias, as recruitment at specific study sites may not be repre-

sentative of the larger population and patients were not randomly

assigned to enzalutamide treatment.

5 | CONCLUSIONS

These data from a large cohort of unselected European patients con-

firmed that TTF with enzalutamide is prolonged in men with mCRPC

receiving enzalutamide in the first-line setting, with similar findings

observed in secondary efficacy endpoints. Trends toward improved

HRQoL and pain with enzalutamide were observed in abiraterone-

naïve patients regardless of prior chemotherapy. Safety results in this

observational study were consistent with the known safety profile of
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enzalutamide in the clinical setting. These results support real-world

applicability and independent validation of data from enzalutamide

clinical studies in men with mCRPC and extend these findings in

examining outcomes in patient groups typically not represented in

registrational studies.
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