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Abstract

Background: Prostate cancer has a multifaceted treatment pattern. Evidence is
lacking for optimal treatment sequences for metastatic castration-resistant pros-
tate cancer (mCRPC).
Objective: To increase the understanding of real-world treatment pathways and
outcomes in patients with mCRPC.
Design, setting, and participants: A prospective, noninterventional, real-world analy-
sis of 3003 patients with mCRPC in the Prostate Cancer Registry (PCR;
NCT02236637) from June 14, 2013 to July 9, 2018 was conducted.
Intervention: Patients received first- and second-line hormonal treatment and
chemotherapy as follows: abiraterone acetate plus prednisone (abiraterone)-
docetaxel (ABI-DOCE), abiraterone-enzalutamide (ABI-ENZA), abiraterone–
radium-223 (ABI-RAD), docetaxel-abiraterone (DOCE-ABI), docetaxel-cabazitaxel
(DOCE-CABA), docetaxel-enzalutamide (DOCE-ENZA), and enzalutamide-docetaxel
(ENZA-DOCE).
Outcome measurements and statistical analysis: Baseline patient characteristics, qual-
ity of life, mCRPC treatments, and efficacy outcomes (progression and survival)
were presented descriptively.
Results and limitations: Data from 727 patients were eligible for the analysis (ABI-
DOCE n = 178, ABI-ENZA n = 99, ABI-RAD n = 27, DOCE-ABI n = 191, DOCE-CABA
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n = 74, DOCE-ENZA n = 116, and ENZA-DOCE n = 42). Demographics and disease
characteristics among patients between different sequences varied greatly. Most
patients who started on abiraterone or enzalutamide stopped therapy because of
disease progression. No randomisation to allow treatment/sequence comparisons
limited this observational study.
Conclusions: The real-world PCR data complement clinical trial data, reflecting more
highly selected patient populations than seen in routine clinical practice. Baseline
characteristics play a role in mCRPC first-line treatment selection, but other factors,
such as treatment availability, have an impact. Efficacy observations are limited
and should be interpreted with caution.
Patient summary: Baseline characteristics appear to have a role in the first-line treat-
ment selection of metastatic castration-resistant prostate cancer in the real-world
setting. First-line abiraterone acetate plus prednisone seems to be the preferred
treatment option for older patients and those with lower Gleason scores, first-line
docetaxel for younger patients and those with more advanced disease, and first-
line enzalutamide for patients with fewer metastases and more favourable perfor-
mance status. The benefit to patients from these observations remains unknown.

� 2022 The Authors. Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY license (http://creativecommons.

org/licenses/by/4.0/).
1. Introduction

Prostate cancer is the second most frequently occurring
cancer and the fifth leading cause of cancer death in men
worldwide [1], with an estimated 1.41 million new cases
globally in 2020 [2]. Since 2010, several new agents have
been approved for metastatic castration-resistant prostate
cancer (mCRPC) that have demonstrated an overall survival
(OS) benefit in clinical studies. However, robust evidence
based on randomised trials for optimal treatment sequences
for mCRPC is lacking [3–5], with no high-level recommen-
dations in guidelines or expert consensus [6].

Current prostate cancer registries primarily report inci-
dence and mortality data in selected countries and regions
[7,8]. They are not designed to enable comprehensive
assessment of patient characteristics that can determine
optimal treatment allocation, necessitating further registry
studies. The Prostate Cancer Registry (PCR; NCT02236637)
was initiated to document the characteristics and disease
management of patients with mCRPC in routine clinical
practice, independent of the treatment used. With >3000
enrolled patients, the PCR is the largest international reg-
istry of patients with mCRPC to date, with participation
from 199 centres experienced in treating prostate cancer
in 16 countries (Austria, Belgium, France, Germany, Israel,
Italy, Luxembourg, Poland, Portugal, Russia, Slovenia, Spain,
Sweden, Switzerland, Turkey, and the UK). The PCR was
designed specifically to record the initiation of a new sys-
temic mCRPC treatment during surveillance within routine
clinical practice. Data from the PCR have shown the effec-
tiveness, in parallel, of first-line abiraterone acetate plus
prednisone (referred to as abiraterone hereafter), enzalu-
tamide, and docetaxel, including in patients with comor-
bidities, such as cardiovascular disease or diabetes
mellitus, and in patients with visceral metastases [9]. An
analysis of PCR data has also recently shown the efficacy
and tolerability of abiraterone as first- and second-line
treatment for mCRPC in the real-world setting [10].
This analysis of data from the PCR was conducted to
increase the understanding of real-world treatment path-
ways and outcomes in a broad group of patients treated
with abiraterone, enzalutamide, or docetaxel as their initial
treatment for mCRPC. It uses real-world information on
baseline demographics and disease characteristics of
patients with mCRPC who received sequential treatment
with hormonal therapy and chemotherapy in this setting.
2. Patients and methods

This was a prospective, noninterventional, multicentre PCR data analysis

of men with mCRPC, from June 14, 2013 to July 9, 2018; data from the

PCR have been described previously [9]. This analysis was limited to

men included in the PCR treated with abiraterone, enzalutamide, or doc-

etaxel as first-line mCRPC therapy who had not received previous sys-

temic mCRPC treatment. Abiraterone and enzalutamide were not

routinely available for the treatment of mCRPC in all 16 countries at

the start of the registry.

The study timeline is shown in Supplementary Figure 1. For each

patient, first-line and subsequent mCRPC treatments were recorded until

the PCR ended (for up to 3 yr). The criteria for inclusion of sequences

were as follows: (1) first- and second-line treatments were to be used

as single agents in addition to androgen deprivation therapy and

approved by the European Medicines Agency for use in this patient pop-

ulation (ie, no off-label use) and (2) patient numbers in the sequence

were to be adequate for a reliable analysis (�25 patients with a sequence

involving two lines of treatment in mCRPC).

Observational data collected for each treatment sequence included

baseline patient demographics; disease and health-related quality of life

characteristics at baseline and the start of second-line treatment, and

their changes from baseline; reasons for starting and stopping mCRPC

treatment; and efficacy outcomes.

Disease and health-related quality of life data included Eastern Coop-

erative Oncology Group (ECOG) performance status; prostate-specific

antigen (PSA), lactate dehydrogenase, alkaline phosphatase, and haemo-

globin levels; and EuroQol 5-dimension 5-level questionnaire (EQ-5D-5L)

pain/discomfort dimension. Efficacy outcomes were time to progression

(TTP), measured from the start of first treatment to the start of

http://creativecommons.org/licenses/by/4.0/
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second treatment, progression-free survival 2 (PFS2), and OS. Definitions

used for reporting efficacy outcomes are provided in the Supplementary

material.

Treatment decisions were made at the discretion of the treating

physician, as per routine clinical practice, and only data available from

clinical practice were collected. The treating physician could be either

an oncologist or a urologist, designation of which was not recorded in

the registry. Prior disease history and management data were collected

at study inclusion. Clinical data were collected at study inclusion and

prospectively every 3 mo during routine follow-up (at least every 3

mo per protocol) over the 3-yr study period, with clinical trial levels of

monitoring quality.

The study was conducted according to the applicable regulatory pre-

requisites. Prior to data collection, all patients provided informed con-

sent in accordance with local requirements. The study was approved

by the ethics committees of every country that participated and was

conducted in accordance with the Declaration of Helsinki.
2.1. Statistical methods

Descriptive statistics were used to present observed data from routine

clinical practice by treatment sequence for three first-line treatment

groups. Percent data for outcomes were calculated from the number

evaluable for each parameter as the denominator. Kaplan-Meier meth-

ods were used to analyse time-to-event variables (TTP, PFS2, and OS)

for each treatment sequence, including median estimates and corre-

sponding 95% confidence intervals. Missing demographic and baseline

data were typical of this type of study and were not expected to substan-

tially influence results. Statistical comparisons of efficacy outcomes
Table 1 – Demographics and disease characteristics

Treatment sequence

ABI-DOCE
(n = 178)

ABI-ENZA
(n = 99)

ABI-RAD
(n = 27)

Age (yr)
Median 74.0 78.0 74.0
Range (50–92) (48–94) (61–92)

Age group (yr), n (%)
<65 29 (16.3) 10 (10.1) 4 (14.8)
65–74 69 (38.8) 23 (23.2) 10 (37.1)
�75 80 (44.9) 66 (66.7) 13 (48.1)

Gleason score at diagnosis, n (%)
N 158 86 27
�6 18 (11.4) 16 (18.6) 3 (11.1)
7 63 (39.9) 29 (33.7) 8 (29.6)
8–10 77 (48.7) 41 (47.7) 16 (59.3)

M stage at initial diagnosis, n (%)
N 173 98 27
Mx 30 (17.3) 17 (17.3) 6 (22.2)
M0 68 (39.3) 57 (58.2) 11 (40.7)
M1, M1a, M1b, M1c 75 (43.4) 24 (24.5) 10 (37.1)

Time from initial diagnosis of prostate cancer to first metastatic diagnosis (yr)
N 175 95 26
Median 0.8 3.4 2.9
Range (0–24) (0–21) (0–16)

Presence of bone metastases, n (%)
N 126 77 22
Any 83 (65.8) 55 (71.5) 17 (77.2)
�5 45 (35.7) 29 (37.7) 11 (50.0)
Present, number unknown 28 (22.2) 14 (18.2) 5 (22.7)

Visceral metastases, n (%)
N 145 81 23
Liver only 4 (2.8) 4 (4.9) –
Lung only 9 (6.2) 5 (6.2) 1 (4.3)
Liver and lung 1 (0.7) 1 (1.2) –

ABI = abiraterone acetate plus prednisone/prednisolone; CABA = cabazitaxel; DOC
were not performed; therefore, missing data imputation methods were

not applied (no sensitivity analyses), and subgroups were constructed

based on medical criteria (ie, treatment sequence received).

3. Results

3.1. Patients overall

Data from 727 patients in the PCRwere eligible for inclusion,
with seven treatment sequences analysed: abiraterone-
docetaxel (ABI-DOCE; n = 178), abiraterone-enzalutamide
(ABI-ENZA; n = 99), abiraterone–radium-223 (ABI-RAD;
n = 27), docetaxel-abiraterone (DOCE-ABI; n = 191),
docetaxel-cabazitaxel (DOCE-CABA; n = 74), docetaxel-
enzalutamide (DOCE-ENZA; n = 116), and enzalutamide-
docetaxel (ENZA-DOCE; n = 42). The study flow is shown in
Supplementary Figure 2.

3.2. Patients who received first-line abiraterone

3.2.1. Baseline characteristics
The median age of patients in the group first treated with
abiraterone was 74.0 yr in both the ABI-DOCE and the
ABI-RAD sequences and 78.0 yr in the ABI-ENZA sequence.
Across sequences, the proportion of patients �75 yr of age
was 44.9–66.7% (Table 1). The proportion of patients with
visceral metastases ranged from 4.3% (ABI-RAD) to 12.3%
(ABI-ENZA), that with M1 disease at initial diagnosis ranged
from 24.5% (ABI-ENZA) to 43.4% (ABI-DOCE), and that with
DOCE-ABI
(n = 191)

DOCE-CABA
(n = 74)

DOCE-ENZA
(n = 116)

ENZA-DOCE
(n = 42)

69.0 68.5 71.0 70.5
(46–87) (53–80) (47–85) (54–88)

57 (29.8) 25 (33.8) 26 (22.4) 11 (26.2)
96 (50.3) 35 (47.3) 49 (42.3) 18 (42.8)
38 (19.9) 14 (18.9) 41 (35.3) 13 (31.0)

180 72 114 40
26 (14.4) 5 (6.9) 7 (6.1) 3 (7.5)
52 (28.9) 23 (31.9) 39 (34.2) 13 (32.5)
102 (56.7) 44 (61.1) 68 (59.6) 24 (60.0)

191 71 113 41
34 (17.8) 12 (16.9) 16 (14.2) 10 (24.4)
68 (35.6) 24 (33.8) 36 (31.9) 16 (39.0)
89 (46.6) 35 (49.3) 61 (53.9) 15 (36.6)

181 71 113 42
0.3 0.1 0.1 0.9
(0–17) (0–11) (0–15) (0–19)

141 56 96 36
82 (58.2) 38 (67.8) 57 (59.4) 19 (52.8)
52 (36.9) 25 (44.6) 34 (35.4) 9 (25.0)
41 (29.1) 16 (28.6) 26 (27.1) 9 (25.0)

169 66 95 34
13 (7.7) 7 (10.6) 8 (8.4) 2 (5.9)
11 (6.5) 5 (7.6) 3 (3.2) 1 (2.9)
3 (1.8) 2 (3.0) 2 (2.1) –

E = docetaxel; ENZA = enzalutamide; RAD = radium-223.
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five or more bone metastases ranged from 35.7% (ABI-
DOCE) to 50.0% (ABI-RAD; Table 1). In the ABI-ENZA, ABI-
DOCE, and ABI-RAD sequences, respectively, 47.7%, 48.7%,
and 59.3% of patients had Gleason scores �8 (Table 1),
and 9.7%, 6.5%, and 3.7% of patients had ECOG performance
status �2 (Table 2).

3.2.2. Reasons for switching treatment
Disease progression (assessed by PSA and/or radiological
and/or clinical methods) was the most frequently cited rea-
son for initiating and stopping first-line abiraterone; toxic-
ity was cited as the second most common reason for
stopping therapy early (Supplementary Table 1).

3.2.3. Efficacy outcomes
The median TTP, PFS2, and OS (Kaplan-Meier estimates)
ranged from 5.8, 15.9, and 27.0 mo, respectively, in the
ABI-DOCE sequence to 8.7, 20.1, and 30.8 mo, respectively,
in the ABI-ENZA sequence (Figs. 1–3 and Table 3). The med-
ian PSA, lactate dehydrogenase, and alkaline phosphatase
increased from baseline to the start of second-line therapy
in all sequences in the abiraterone group (Table 2).

3.2.4. Change from baseline to start of second-line therapy in
disease and health-related quality of life characteristics
The proportion of patients with no change or improvement
in ECOG performance status was 63.8% in the ABI-ENZA
sequence, 53.4% in the ABI-DOCE sequence, and 43.4% in
the ABI-RAD sequence (Table 2).

The proportion of patients with no change or improve-
ment in EQ-5D-5L pain/discomfort dimension scores ranged
from 62.3% in the ABI-DOCE sequence to 50.0% in the ABI-
RAD sequence (Table 2).

3.3. Patients who received first-line docetaxel

3.3.1. Baseline characteristics
In the first-line docetaxel sequences, the median patient age
ranged from 68.5 yr in the DOCE-CABA sequence to 71.0 yr
in the DOCE-ENZA sequence, and 18.9–35.3% of patients
were aged �75 yr across sequences (Table 1). The propor-
tion of patients with visceral metastases ranged from
13.7% (DOCE-ENZA) to 21.2% (DOCE-CABA), and with M1
disease at initial diagnosis ranged from 46.6% (DOCE-ABI)
to 53.9% (DOCE-ENZA). The proportions of patients with five
or more bone metastases were 35.4%, 36.9%, and 44.6% in
the DOCE-ENZA, DOCE-ABI, and DOCE-CABA sequences,
respectively. The proportions of patients with ECOG perfor-
mance status �2 were 5.1%, 6.0%, and 13.4% (Table 2) and
those with Gleason score �8 were 59.6%, 56.7%, and 61.1%
(Table 1) in the respective sequences.

3.3.2. Reasons for switching treatment
Completion of therapy was the main reason for stopping
first-line treatment, followed by disease progression; the
main reason for initiating second-line therapy was disease
progression (Supplementary Table 1).

3.3.3. Efficacy outcomes
The median TTP, PFS2, and OS (Kaplan-Meier estimates)
ranged, respectively, from 7.1, 11.0, and 22.3 mo in the
DOCE-CABA sequence to 8.1, 16.2, and 31.5 mo in the
DOCE-ENZA sequence (Figs. 1–3 and Table 3).

3.3.4. Change from baseline to start of second-line therapy in
disease and health-related quality of life characteristics
The proportion of patients with no change or improvement
in ECOG performance status from baseline to the start of
second-line therapy ranged from 74.3% in the DOCE-ABI
sequence to 39.3% in the DOCE-CABA sequence (Table 2).

The proportion of patients with no change or improve-
ment in EQ-5D-5L pain/discomfort dimension scores from
baseline to the start of second-line therapy was 78.9% in
the DOCE-ENZA sequence, 73.7% in the DOCE-ABI sequence,
and 57.6% in the DOCE-CABA sequence (Table 2).

3.4. Patients who received first-line enzalutamide

3.4.1. Baseline characteristics
The median age of patients at baseline was 70.5 yr, with
31.0% of patients aged �75 yr. The proportion of patients
with five or more bone metastases was 25.0% and that with
visceral metastases was 8.8% (Table 1). No patients in this
group had ECOG performance status �2 (Table 2).

3.4.2. Reasons for switching treatment
Disease progression was the most frequently cited reason
for stopping first-line enzalutamide (Supplementary
Table 1). All patients who initiated second-line docetaxel
after enzalutamide did so because of disease progression
(Supplementary Table 1).

3.4.3. Efficacy outcomes
According to the Kaplan-Meier analysis, the median TTP was
7.6 mo (Fig. 1), median PFS2 was 16.9 mo (Fig. 2), and med-
ian OS was 28.1 mo (Fig. 3 and Table 3).

3.4.4. Change from baseline to start of second-line therapy in
disease and health-related quality of life characteristics
There was no change or improvement in ECOG performance
status from baseline to the start of second-line therapy in
40.9% of patients (Table 2). In the EQ-5D-5L pain/discomfort
dimension, 55.5% of patients had no change or improve-
ment from baseline to the start of second-line therapy.

4. Discussion

The aim of this analysis was to report the use of different
treatment sequences in real-world clinical practice. This
report evaluates the characteristics and outcomes of the lar-
gest international cohort of patients receiving the most fre-
quently prescribed first- and second-line mCRPC treatment
in a real-world setting and presents information from
patients in 16 countries.

There was a high degree of variation in demographics
and disease characteristics between the sequence groups.
While it is interesting to note this variation, the nonran-
domised nature of this study and variation in availability
of treatments in different countries mean that formal com-
parisons between treatment sequences cannot be made.
Overall, abiraterone appeared to be prescribed more com-
monly as a first-line treatment to older patients and to



Table 2 – Disease and health-related quality of life characteristics at baseline, start of second-line therapy, and change from baseline

Treatment sequence

ABI-DOCE (n = 178) ABI-ENZA (n = 99) ABI-RAD (n = 27) DOCE-ABI (n = 191) DOCE-CABA (n = 74) DOCE-ENZA (n = 116) ENZA-DOCE (n = 42)

ECOG performance status, n (%)
At baseline
N 170 93 27 182 67 98 34
0 88 (51.8) 49 (52.7) 16 (59.3) 68 (37.4) 30 (44.8) 50 (51.0) 21 (61.8)
1 71 (41.8) 35 (37.6) 10 (37.0) 103 (56.6) 28 (41.8) 43 (43.9) 13 (38.2)
�2 11 (6.5) 9 (9.7) 1 (3.7) 11 (6.0) 9 (13.4) 5 (5.1) 0

At start of second-line therapy
N 151 87 23 169 64 87 24
0 38 (25.2) 30 (34.5) 6 (26.1) 36 (21.3) 13 (20.3) 23 (26.4) 6 (25.0)
1 88 (58.3) 39 (44.8) 11 (47.8) 113 (66.9) 29 (45.3) 39 (44.8) 13 (54.2)
�2 25 (16.6) 18 (20.6) 6 (26.1) 20 (11.8) 22 (34.4) 25 (28.7) 5 (20.8)

Change from baseline
N 146 83 23 167 61 83 22
Improved 12 (8.2) 5 (6.0) 1 (4.3) 14 (8.4) 1 (1.6) 4 (4.8) 1 (4.5)
No change 66 (45.2) 48 (57.8) 9 (39.1) 110 (65.9) 23 (37.7) 38 (45.8) 8 (36.4)
Worsened 68 (46.6) 30 (36.1) 13 (56.5) 43 (25.7) 37 (60.7) 41 (49.4) 13 (59.1)

Prostate-specific antigen (ng/ml)
At baseline
N 173 96 27 189 70 115 41
Median (range) 41.3 (1.5–5000.0) 33.8 (0.1–829.0) 21.9 (1.9–173.0) 42.4 (0.9–2108.0) 46.2 (1.0–2559.6) 34.9 (0.4–1900.0) 32.0 (2.5–1452.6)

At start of second-line therapy
N 157 87 24 175 67 110 39
Median (range) 86.7 (0.2–5000.0) 52.5 (0.5–7000.0) 108.2 (6.2–853.0) 68.9 (0.1–2197.0) 81.0 (0.0–2887.5) 46.5 (0.4–3088.0) 59.5 (0.2–545.0)

Change from baseline
N 149 82 24 165 61 109 39
Median (range) 33.2 (�149.1 to 1715.1) 15.1 (�653.4 to 6846.8) 49.8 (�77.0 to 595.0) 8.5 (�1874.9 to 1612.5) 1.1 (�842.8 to 971.0) 7.7 (�1864.6 to 2018.0) 10.0 (�907.6 to 332.0)

Lactate dehydrogenase (U/l)
At baseline
N 76 44 11 87 34 35 7
Median (range) 316.5 (134–1200) 209.0 (3–680) 301.0 (164–1207) 288.0 (5–1096) 328.0 (4–3232) 302.0 (177–815) 236.0 (183–371)

At start of second-line therapy
N 78 44 10 62 35 40 10
Median (range) 323.5 (4–1947) 258.0 (156–1323) 342.0 (160–994) 287.5 (5–1346) 413.0 (3–6251) 287.0 (158–3460) 268.0 (179.0–452.0)

Change from baseline
N 49 26 10 37 25 21 5
Median (range) 47.0 (�191 to 1332) 22.0 (�417 to 134) 16.0 (�461.0 to 551) 24.0 (�397 to 355) 134.0 (�2787 to 5557) 37.0 (�300 to 356) �22.0 (�90.0 to 36.0)

Haemoglobin (g/dl)
At baseline
N 155 83 24 175 67 106 38
Median (range) 13.0 (7.5–15.9) 13.2 (9.1–16.9) 13.4 (9.1–15.9) 13.0 (7.4–16.1) 12.9 (7.3–16.3) 13.1 (7.4–15.5) 13.1 (9.8–15.8)

At start of second-line therapy
N 152 74 24 165 63 105 38
Median (range) 12.0 (6.3–15.6) 12.2 (7.7–17.6) 12.4 (9.9–15.0) 12.0 (7.9–16.3) 11.8 (7.8–15.0) 12.0 (6.8–15.5) 12.2 (7.7–15.3)

Change from baseline
N 137 64 23 148 60 96 35
Median (range) �0.8 (�5.1 to 5.0) �0.5 (�4.5 to 3.7) �0.7 (�2.9 to 1.5) �0.7 (�4.4 to 5.5) �0.7 (�4.7 to 3.6) �0.6 (�5.4 to 3.5) �0.6 (�3.6 to 2.5)

Alkaline phosphatase (U/l)
At baseline
N 136 73 25 128 56 90 35
Median (range) 117.5 (1–1520) 93.0 (2–2337) 122.0 (42–1687) 104.5 (3–1850) 129.0 (1–3092) 119.5 (6–1429) 88.0 (22–5785)
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Table 2 (continued)

Treatment sequence

ABI-DOCE (n = 178) ABI-ENZA (n = 99) ABI-RAD (n = 27) DOCE-ABI (n = 191) DOCE-CABA (n = 74) DOCE-ENZA (n = 116) ENZA-DOCE (n = 42)

At start of second-line therapy
N 133 64 21 115 48 96 35
Median (range) 173.0 (44–2016) 104.0 (32–1659) 178.0 (37–1587) 135.0 (2–3728) 155.0 (1–1985) 130.5 (11–3510) 101.0 (17–3756)

Change from baseline
N 113 52 21 84 39 81 34
Median (range) 27.0 (�414 to 1465) 10.7 (�159 to 1546) 30.0 (�941 to 1000) 3.0 (�1130 to 1878) 0.6 (�621 to 1774) 2.0 (�1548 to 3440) 0.0 (�2029 to 1253)

EQ-5D-5L, pain/discomfort dimension, n (%)
At baseline
N 126 72 22 144 58 80 35
1: No pain 46 (36.5) 32 (44.4) 5 (22.7) 35 (24.3) 14 (24.1) 21 (26.3) 9 (25.7)
2: Slight pain 48 (38.1) 24 (33.3) 12 (54.5) 50 (34.7) 23 (39.7) 33 (41.3) 17 (48.6)
3: Moderate pain 24 (19.0) 12 (16.7) 4 (18.2) 44 (30.6) 15 (25.9) 21 (26.3) 9 (25.7)
4: Severe pain 8 (6.3) 4 (5.6) 1 (4.5) 15 (10.4) 6 (10.3) 3 (3.8) 0
5: Extreme pain 0 0 0 0 0 2 (2.5) 0

At start of second-line therapy
N 80 43 11 69 38 60 15
1: No pain or discomfort 22 (27.5) 12 (27.9) 0 13 (18.8) 5 (13.2) 15 (25.0) 3 (20.0)
2: Slight pain or discomfort 22 (27.5) 12 (27.9) 6 (54.5) 28 (40.6) 14 (36.8) 22 (36.7) 3 (20.0)
3: Moderate pain or discomfort 27 (33.8) 13 (30.2) 5 (45.5) 21 (30.4) 13 (34.2) 21 (35.0) 7 (46.7)
4: Severe pain or discomfort 9 (11.3) 5 (11.6) 0 6 (8.7) 4 (10.5) 2 (3.3) 1 (6.7)
5: Extreme pain or discomfort 0 1 (2.3) 0 1 (1.4) 2 (5.3) 0 1 (6.7)

Change from baseline
N 69 36 8 57 33 38 9
Improved 16 (23.2) 2 (5.6) 0 17 (29.8) 6 (18.2) 11 (28.9) 2 (22.2)
No change 27 (39.1) 20 (55.6) 4 (50.0) 25 (43.9) 13 (39.4) 19 (50.0) 3 (33.3)
Worsened 26 (37.7) 14 (38.9) 4 (50.0) 15 (26.3) 14 (42.4) 8 (21.1) 4 (44.4)

EQ-5D-5L, VAS
At baseline
N 124 70 19 144 56 80 34
Median (range) 75.0 (20–100) 70.0 (25–95) 75.0 (30–100) 67.5 (0–100) 70.0 (30–100) 75.0 (10–98) 75.0 (40–100)

At start of second-line therapy
N 78 43 10 67 38 60 15
Median (range) 70.0 (0–99) 60.0 (18–90) 72.5 (50–90) 65.0 (10–95) 60.0 (20–95) 70.0 (15–99) 55.0 (20–90)

Change from baseline
N 68 38 7 56 33 39 10
Median (range) 0.0 (�65 to 40) �10.0 (�52 to 15) �5.0 (�10 to 10) 0.0 (�50 to 38) �5.0 (�50 to 30) �10.0 (�60 to 30) �15.0 (�70 to 15)

ABI = abiraterone acetate plus prednisone/prednisolone; CABA = cabazitaxel; DOCE = docetaxel; ECOG = Eastern Cooperative Oncology Group; ENZA = enzalutamide; EQ-5D-5L = EuroQol 5-dimension 5-level questionnaire;
RAD = radium-223; VAS = visual analogue scale.
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Fig. 1 – Time to progression. A-D = abiraterone-docetaxel; A-E = abiraterone-enzalutamide; A-R = abiraterone–radium-223.
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those with lower Gleason scores. In general, patients with
M1 disease at initial diagnosis with visceral metastasis were
more commonly treated with first-line docetaxel than other
first-line treatments. Patients with five or more bone metas-
tases and those with visceral metastases appeared less
likely to receive first-line enzalutamide. Baseline ECOG per-
formance status scores were lowest in the first-line enzalu-
tamide group. Thus, baseline patient characteristics could
play a role in the selection of first-line treatment for mCRPC
in the real-world setting. This was suggested in the ABI-RAD
sequence, which appeared to be more commonly given to
patients with five or more bone metastases, and only one
patient with visceral metastases was given this treatment
sequence; this is in accordance with the supporting indica-
tion for radium-233 in mCRPC [11]. There appeared to be a
preference for first-line treatment with docetaxel in



Fig. 2 – Progression-free survival 2. A-D = abiraterone-docetaxel; A-E = abiraterone-enzalutamide; A-R = abiraterone–radium-223.
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patients with visceral metastases and in patients of a
younger age, likely because younger patients would be
expected to tolerate docetaxel better than older patients
[12]. In this context, it is rather surprising that the highest
proportion of patients with ECOG performance status �2
was in the DOC-CABA sequence, although this was possibly
influenced by reimbursement of the treatment options in
different countries.
Efficacy outcomes were strictly observational, and no
statistical comparisons were made between the treatment
groups, as this was not a randomised study. We observed
variation in TTP, PFS2, and OS within the first-line abi-
raterone group, with the longest duration of these seen
when enzalutamide was given as second-line treatment.
In patients who received first-line docetaxel, the TTP was
similar between sequences; PFS2 and OS appeared shorter



Fig. 3 – Overall survival. A-D = abiraterone-docetaxel; A-E = abiraterone-enzalutamide; A-R = abiraterone–radium-223.
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in patients who received second-line cabazitaxel, which
could be influenced by the slightly higher proportion of
patients with visceral metastases or ECOG performance sta-
tus �2 in this sequence. Treatment groups were small, non-
randomised, and not stratified by patient characteristics;
therefore, any differences observed in efficacy outcomes
should be interpreted with caution. The efficacy data
observed aid the understanding of mCRPC treatments in
the real-world setting but cannot indicate an optimal treat-
ment sequence in this patient population.

These results from the prospective analysis of data from
the PCR can be placed in context of a small number of largely
retrospective studies specifically investigating treatment
sequencing outcomes for patients with mCRPC; however,
methodological limitations restrict the interpretation of
the findings from these studies. A recent open-label, phase



Table 3 – Efficacy outcomes

Treatment sequence ABI-DOCE
(n = 178)

ABI-ENZA
(n = 99)

ABI-RAD
(n = 27)

DOCE-ABI
(n = 191)

DOCE-CABA
(n = 74)

DOCE-ENZA
(n = 116)

ENZA-DOCE
(n = 42)

Time to progression (mo)a, median (95% CI) 5.8 (5.3–7.2) 8.7 (6.2–10.8) 6.2 (4.3–9.9) 7.4 (6.7–8.0) 7.1 (6.0–8.3) 8.1 (7.1–9.0) 7.6 (4.8–9.3)
Progression-free survival 2 (mo)b, median

(95% CI)
15.9 (14.4–
17.6)

20.1 (16.3–
22.5)

16.5 (12.6–
23.6)

15.7 (14.3–
16.8)

11.0 (9.9–
14.4)

16.2 (13.1–
17.1)

16.9 (13.9–
18.0)

Overall survival (mo)c, median
(95% CI)

27.0 (22.1–
28.9)

30.8 (26.7–
NE)

29.0 (17.1–
NE)

NE (31.4–NE) 22.3 (16.2–
29.8)

31.5 (25.9–
35.5)

28.1 (20.0–
NE)

ABI = abiraterone acetate plus prednisone/prednisolone; CABA = cabazitaxel; CI = confidence interval; DOCE = docetaxel; ENZA = enzalutamide; mCRPC = me-
tastatic castration-resistant prostate cancer; NE = not estimable; RAD = radium-223.
a Measured from the start date of the first mCRPC treatment to the start date of the second treatment. Time to progression was censored after the start of the
second treatment. Patients with no progression at the end of registry are censored.

b Measured from the start of first treatment to progression/death after the start of second treatment. Patients with no progression at the end of registry are
censored.

c Measured from the start date of mCRPC treatment to the date of death (irrespective of cause); survival time of living patients was censored at the last date a
patient was known to be alive (for those withdrawn from the study) or the end-of-registry date.
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II, crossover trial that was limited to a single country and
included just 202 patients suggested a clinical benefit for
abiraterone followed by enzalutamide relative to an ENZA-
ABI sequence [13]. However, this benefit was limited to
PSA-based endpoints, and no significant difference in OS
was found between treatment sequences [14]. Outcomes
with enzalutamide following abiraterone have also been
compared between 115 docetaxel-experienced and
docetaxel-naive patients in a Canadian study [15]. This
study reported that the antitumour activity of ABI-ENZA
was limited in patients with mCRPC, notwithstanding prior
docetaxel, suggesting that earlier treatment with docetaxel
does not lead to efficacy benefits for the ABI-ENZA sequence.

4.1. Limitations

This was an observational study, with no randomisation to
allow treatment/sequence comparisons. As treatment fol-
lowed routine clinical practice, duration of exposure varied
with treatment cycle, and although some visits were per-
formed according to the study protocol, routine clinical vis-
its also resulted in data collection. These visits may not have
occurred at regular intervals for all patients. The staggered
commercial availability of the treatments in participating
countries and differences in reimbursement and access to
high-cost medication present potential for a bias, for exam-
ple, newer treatments such as abiraterone and enzalu-
tamide may not have been available in some countries at
the time of data collection. Additionally, differences in
treatment practices and settings (eg, among physicians [on-
cologists or urologists] and also practitioners in different
countries) and timing of enrolment may have influenced
the findings. Furthermore, patients’ preference of treatment
may have been considered by treating physicians; however,
this information was not collected. It is not possible to com-
pare the efficacy of the different drug combinations statisti-
cally because of differences in demographics and patient
characteristics in the treatment groups.

5. Conclusions

This analysis of real-world baseline characteristics, treat-
ment patterns, and effectiveness outcomes in patients with
mCRPC provides data on real-life application of treatment
sequencing for mCRPC. The differences we observed in base-
line patient characteristics suggest that these play an evi-
dent role in the selection of first-line treatment for mCRPC
in the real-world setting, butwe acknowledge that other fac-
tors, such as treatment availability, have an impact. The effi-
cacy data observed provide good insight into real-world
treatments for mCRPC, but are limited and cannot guide
optimal treatment sequencing in this patient population.
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