
Abstract. Background/Aim: To assess the efficacy of novel
therapeutic agents, such as androgen receptor axis-targeted
agents (ARATs) and cabazitaxel, for relapse of metastatic
castration-resistant prostate cancer (mCRPC) after docetaxel in
real-world practice, we performed a subanalysis using database
from PROSTAT-BSI, a prospective observational study to
evaluate the utility of software for quantifying bone metastases
on bone scintigraphy. Patients and Methods: Patients with
clinically relapsed mCRPC after docetaxel treatment who
received the new agents (NEW group) and those who did not
(standard of care, SOC group) were included; patients who
received ARAT before DOC treatment were excluded. Overall

survival (OS) after docetaxel treatment was compared between
the NEW and SOC groups. Results: Patients in the NEW group
had significantly better OS from the start of docetaxel than those
in the SOC group (the median OS in NEW and SOC was 28.9
months vs. 14.5 months, respectively). Furthermore, regardless
of the time from androgen-deprivation therapy to the start of
docetaxel at mCRPC, the NEW group had a better OS from
relapse after docetaxel than the SOC group. Conclusion: In
clinical practice, OS of patients with relapse after docetaxel was
significantly improved in the NEW group over the SOC group.

Prostate cancer (PCa) is the most common cancer in men in
the United States and the second leading cause of death from
cancer (1). Although androgen-deprivation therapy (ADT) is
considered the standard therapy for metastatic hormone
sensitive PCa (mHSPC), mHSPC progresses to metastatic
castration-resistant prostate cancer (mCRPC) within a few
years. Unfortunately, patients with CRPC after conventional
hormonal therapy and docetaxel (DOC) usually have a life
expectancy of less than 3 years (2, 3). Phase III clinical trials
have confirmed that the novel androgen receptor axis-targeted
agents (ARATs), such as abiraterone acetate and enzalutamide,
improved overall survival (OS) of patients with mCRPC before
and after DOC treatment, and therefore, they are now often
used in clinical practice (4-7). Treatment with cabazitaxel
(CBZ) for relapse after DOC treatment of patients with
mCRPC also improved OS (8). A post-hoc analysis of the
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placebo-controlled PREVAIL trial in Japan revealed that
enzalutamide for pre-DOC mCRPC improved OS similarly to
global study (9, 10). Abiraterone acetate pre- or post-DOC
treatment also showed favorable efficacy in Japanese patients
with mCRPC (11, 12). In real-world clinical practice, however,
there is still no sufficient evidence regarding the efficacy of
novel ARATs and CBZ used in relapse after DOC treatment on
OS because it is not ethical to conduct clinical trials comparing
new ARATs with placebo in patients who have relapsed. 

The PROSTAT-BSI multicenter prospective observational
study was conducted in Japan from 2012 to 2018 to clarify
the usefulness of bone scan index (BSI) based on
BONENAVI software using neural networks (FUJIFILM
Toyama Chemical, Tokyo, Japan) and bone scintigraphy,
which was introduced for quantitative objective assessment
of bone metastases in prostate cancer (13). In this study,
patients with mHSPC and patients with mCRPC prior to
DOC treatment were evaluated for various factors and
treatments along with the BSI of bone metastases (14).
Interestingly, this prospective observational study crossed
the eras over the advent of novel ARATs and CBZ, allowing
us to evaluate the real-world efficacy of novel ARATs and
CBZ among Japanese with similar historical background.
We, therefore, performed a sub-analysis of PROSTAT-BSI
to evaluate the benefit of ARAT and CBZ after DOC
treatment and the effect of the time from the start of ADT
to the start of DOC on the benefit in patients with mCRPC.

Patients and Methods
Patients. Of the 99 patients with mCRPC and bone metastases
enrolled in PROSTAT-BSI from 2012 to 2017, 79 patients who had
clinical relapse after DOC treatment (PSA progression, BSI
progression on bone scintigraphy) and who did not use new ARATs
prior to DOC treatment were included in the study (Figure 1). This
multicenter study is registered in the University Medical
Information Network in Japan as UMIN00000-7858. The study
protocols were approved by the Ethics Committee of the core
center, Kanazawa University, and all the participating hospitals.
Informed consent was obtained when all patients were enrolled in
the PROSTAT-BSI study.

Treatments and follow-up examination. In Japan, the new ARATs
(enzalutamide and abiraterone acetate) and CBZ have been covered
by health insurance since 2014 and are now available for patients
with mCRPC. The dose of DOC and treatment decision after
relapsing DOC was determined by the attending physician. Patients
with mCRPC prior to DOC treatment were enrolled, and
clinicopathology and stage at diagnosis, date of ADT initiation, date
of DOC initiation, and various biochemical data and degree of bone
metastasis (BSI and hot spot number) by BONENAVI at the time
of DOC initiation, were recorded. Since time to CRPC from primary
ADT was not recorded in our protocol, time to DOC treatment from
primary ADT was applied for surrogate of time to CRPC.
Biochemical examinations and bone scintigraphy were performed
every 3 months during the first year of DOC treatment and at least
annually thereafter to collect data. These examinations were
performed occasionally, such as at relapse. Relapse after docetaxel
treatment was determined by the judgment of the physician (PSA
relapse or radiographic progression). The observation period was up
to 3 years after the start of DOC. 

Statistical analysis. Values are expressed as mean±standard
deviation. The OS was assessed by the Kaplan-Meier method and
significance was assayed by the log-rank test. Comparison of various
laboratory data between the two groups with and without new ARAT
was performed by Mann-Whitney test. Comparison of Gleason score,
visceral metastasis, and T stage between the two groups with and
without new ARAT was performed by chi-square test. The
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Figure 1. Diagrams of patients who relapsed after docetaxel treatment
included in the current study. NEW group: the patients who were treated
with new androgen receptor axis targeted agent (ARAT) and/or
cabazitaxel (CBZ) after docetaxel treatment. SOC group: the patients
who were not treated with new ARAT and CBZ after docetaxel treatment.

Table I. Treatments after relapse.

                                                                   SOC                            NEW
                                                                  N=35                           N=44

Enzalutamide                                             0 (0)                         33 (75.0)
Abiraterone acetate+prednisone               0 (0)                         20 (45.5)
Cabazitaxel                                               0 (0)                        14 (31.8)*
Estrogen-related drugs                             2 (5.6)                         4 (9.1)
Dexamethasone                                         0 (0)                           2 (4.5)
Ra-223                                                       0 (0)                           1 (2.3)
Sr-89                                                         1 (2.9)                         1 (2.3)
Platinum-based chemotherapy                  0 (0)                           2 (4.5)
Peptide vaccination                                  1 (2.9)                         2 (4.5)

*All patients who used cabazitaxel have already used androgen receptor
axis target agents. SOC: Standard of care.



univariable and multivariable proportional hazard analyses were used
for patient groups with and without ARAT. All data analyses were
performed by Prism 8 for MAC OS (GraphPad, San Diego, CA
USA) or JMP version 14.3 (SAS Institute, Cary, NC, USA) and a p-
value of <0.05 was considered statistically significant. 

Results

Effect of new ARAT and CBZ after DOC treatment. Patients
who received new ARAT prior to DOC treatment were
excluded from this study because sequential therapy between
new ARATs caused cross-resistance and the second ARAT was
less effective (15, 16). These patients were then divided into
two groups: those who were treated with new ARAT and/or
CBZ after DOC (new agents, NEW group, 43 patients) and
those who were not (standard of care, SOC group, 36
patients), and the efficacy of new agents on OS after relapse
following DOC treatment was evaluated (Table I). All patients
treated with CBZ had been previously treated with new ARAT
in this study. Characteristics of these patient are shown in
Table II. Baseline demographic and disease characteristics

were well balanced between the two groups except
hemoglobin prior to DOC treatment. Notably, there was no
significant difference in the time from the primary ADT to the
start of DOC treatment (a surrogate of time to CRPC) between
NEW group and SOC group. The treatments for relapse after
DOC treatment were shown in Table II. The median clinical
progression free survival (PFS) after DOC treatment in
mCRPC was 5.9 months (Figure 2A). The median clinical
PFS after DOC treatment was better in the NEW group with
a significant difference of 3.6 months and 6.8 months in the
SOC and NEW groups, respectively (p=0.047) (Figure 2B).
The median OS from the start of DOC treatment and from the
relapse after DOC treatment during the observation period was
26.5 months and 16.5 months, respectively (Figure 2C and D).
As shown in Figure 3, patients treated with DOC followed by
new therapeutic agents (NEW group) had significantly better
OS from the start of DOC treatment than those who were not
treated (SOC group) [the median OS: 28.9 vs. 14.5 months,
respectively, hazard ratio (HR)=0.2705; 95% confidence
interval (CI)=0.1340-0.5463, p=0.0025] (Figure 3A). OS from
the relapse after DOC treatment was also significantly better
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Table II. Characteristics of patients in the SOC group and the NEW group.

SOC, N=35 NEW, N=44

Subgroup N Median Range                      N Median Range p-Value

Age (years)                                          35                       69 48-89                      44                     70 52-81                  0.9003
Hb (g/dl)                                              35                       11.7 8.1-15.0                    44                     12.4 6.8-16.1                0.0334
CRP (mg/dl)                                        28                         0.23 0.003-11.62                 36                       0.225 0.02-10.15              0.659
PSA (ng/ml)                                         35                       16.54 0.008-812.7                 44                     21.8 0.15-539.9              0.5201
Alp (IU/l)                                             35                     300 145-3012                   44                   280 123-3450               0.6964
I-CTP (ng/ml)                                      31                         6.6 2.7-54.1                    38                       5.5 2.1-52.0                0.1004
BSI (%)                                                35                         3.446 0.13-12.60                  44                       1.65 0.03-8.89               0.2205
Bone met HSN                                    35                       24 2-128                      44                     16 1-110                  0.2205
Time from pADT to DOC (M)           35                       21.2 4.40-131.6                  44                     18.05 5.60-127.6              0.4933
Gleason score                                                                                                                                                 0.7223
   Unknown                                            1                                                       1                         
   ≤7                                                        5                                                       9                         
   8                                                        10                                                       8                         
   9                                                        17                                                     21                         
   10                                                        2                                                       5                         
Visceral metastasis                                                                                                                                          0.3434
   None                                                 28                                                     34                         
   Unknown                                            2                                                       0                         
   Lung                                                   4                                                       8                         
   Liver                                                   1                                                       2                         
T stage                                                                                                                                                             0.2891
   ≤T2c                                                   4                                                       7                         
   T3a                                                      8                                                       9                         
   T3b                                                     8                                                     17                         
   T4                                                     15                                                      11                         

Hb: Hemoglobin; CRP: C-reactive protein; PSA: prostate specific antigen; Alp: alkaline phosphatase; 1-CTP: cross-linked telopeptide of type 1;
BSI: bone scan index; Bone met HSN: Bone metastasis hot spot number; pADT: primary androgen deprivation therapy; DOC: docetaxel; SOC:
standard of care.



in the NEW group than in the SOC group (median: 20.6 vs.
8.9 months, HR=0.2705; 95%CI=0.1340-0.5463, p=0.0003)
(Figure 3B).

Time to DOC treatment and OS. Some investigators reported
that the longer the time to CRPC (TTCR) from the primary
ADT, the better the OS, but the OS after CRPC did not
change much regardless of whether the TTCR was long or
short (17, 18). To confirm this, patients who relapsed after
DOC treatment were classified into two groups according to
the median time from primary ADT to the start of DOC
treatment (median TTDOC: 20.2 months), instead of TTCR,
and investigated the prognosis of these groups. The median
OS of the groups of TTDOC <20.2 months and TTDOC

≥20.2 months were 37.8 months and 83.8 months,
respectively, and OS was significantly prolonged according
to TTDOC (p<0.0001) (Figure 4A). In contrast, the OS after
relapse of DOC treatment in the groups of TTDOC <20.2
months and TTDOC ≥20.2 months was 12.5 months and
20.6 months, which was not significant although longer
TTDOC tended to have a better prognosis after relapse after
DOC treatment (Figure 4B).

Since new therapeutic agents significantly prolonged OS
after relapse following DOC treatment, we investigated the
association between TTDOC and the efficacy of new
therapeutic agents. In the group with TTDOC <20.2 months,
patients in the NEW group had a significantly longer OS than
patients in the SOC group after relapse following DOC
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Figure 2. Clinical progression-free survival and overall survival after docetaxel treatment. A. Clinical progression-free survival after docetaxel
treatment in all patients. B. Clinical progression-free survival after docetaxel treatment in the standard of care (SOC) group and the NEW group.
C. Overall survival from the start of docetaxel treatment. D. Overall survival from the relapse of docetaxel treatment.



treatment (median OS: 16.5 months vs. 5.5 months,
respectively. HR=0.2640; 95%CI=0.1039-0.6705, p=0.0051)
(Figure 4C). In the group of patients with TTDOC ≥20.2
months, OS after relapse of DOC treatment was also
significantly longer in the NEW group than in the SOC group
(median OS: 25.4 months vs. 11.8 months, respectively.
HR=0.3350; 95%CI=0.1171-0.9583, p=0.0414) (Figure 4D). 

Effect of novel ARAT without CBZ after DOC treatment.
Fourteen of the patients who received ARAT for relapse after
DOC treatment also received CBZ. In order to evaluate the
effect of ARAT alone on OS, patients treated with CBZ were
excluded from the analysis. The median clinical-PFS after
DOC treatment in mCRPC was 5.6 months (Data not
shown). There was no significant difference in clinical PFS
after DOC treatment between the SOC group and the NEW
group (3.6 months and 6.0 months, respectively, p=0.1736)
(Figure 5A). In contrast, the median OS after clinical PFS
was 20.4 months in the NEW group, compared with 8.8
months in the SOC group, and OS was 11.6 months longer
in the NEW group than in the SOC group (p=0.0025) (Figure
5A and B). We also investigated the association between
TTDOC and the efficacy of novel ARATs. In the group with
TTDOC <20.2 months, patients in the NEW group had a
significantly longer OS than patients in the SOC group after
relapse of DOC treatment (median OS: 16.5 months vs. 5.5
months, respectively; HR=0.3584; 95%CI=0.1426-0.9010,
p=0.0051) (Figure 5C). In the group of patients with TTDOC
≥20.2 months, there was a trend of longer OS after relapse
of DOC treatment in the NEW group than in the SOC group

with a borderline significance (median OS: 21.3 months vs.
11.8 months, respectively; HR=0.3350; 95%CI=0.1103-
1.008, p=0.0517) (Figure 5D).

Proportional hazard analysis for predicting death. All-cause
death among patients in the mCRPC group was assessed by
univariate proportional hazards analysis (Table III). The
variables of hemoglobin, alkaline phosphatase (ALP), cross-
linked telopeptide of type 1 (1-CTP), bone alkaline phosphatase
(BAP), C-reactive protein (CRP), and bone scan index (BSI)
and number of hot spots in bone-scintigraphy were significant
predictors of all-cause death. In addition, time durations to PSA
progression, BSI progression, and clinical progression were also
associated with all-cause death. When the data were binarized
with medians, 1-CTP >6.0 ng/ml and CRP >0.23 mg/dl showed
worse hazard risk. In contrast, multivariate proportional hazards
analysis using hemoglobin, ALP, 1-CTP, BAP, CRP, BSI, and
the number of hot spots indicated that none of these variables
were significantly different. 

Groups with and without ARAT (n=44 and 35,
respectively) were compared using proportional hazard
analysis for the durations of time from the start of docetaxel
and the clinical progression after docetaxel (Table IV).
Univariable analysis (A) revealed that the use of ARAT
significantly reduced mortality with hazard ratio of 0.415
(p=0.004) and 0.334 (p=0.001) for the time from docetaxel
and the time from clinical progression, respectively.
However, CBZ did not significantly contribute to reduced
mortality in this study. When patients with concomitant use
of CBZ were excluded (30 with ARAT and 35 without
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Figure 3. Comparison of overall survival between the standard of care (SOC) group and the NEW group A. Overall survival from the start of
docetaxel treatment in the SOC group and the NEW group. B. Overall survival from the relapse of docetaxel treatment in the SOC group and the
NEW group. 



ARAT), significance of ARAT was similarly shown (B).
Multivariable analysis (C) revealed that even when the use
of ARAT was adjusted for PSA values, the use of ARAT was
still significant for durations from docetaxel and clinical
progression (p=0.015 and 0.002, respectively).

Discussion

At present, the only way to prove usefulness of novel
therapeutic agents for mCRPC in actual clinical practice is to
compare the OS of patients in the era when novel therapies
were not available in routine practice with those in the era

when they were available. in daily practice. Halwani et al.
retrospectively compared the treatment of veterans with
mCRPC in the era when novel ARATs were rarely used (2006-
2010) and the era when novel ARATs were available (2011-
2016), and showed that the median OS was extended for 8
months by new ARAT in mCRPC (3). Francini et al. also
compared patients diagnosed with mCRPC between 2004-
2007, an era with limited treatments, to patients between 2010-
2013, treated also with newer therapies, and demonstrated that
patients in the newer therapy era had an OS advantage (2.8 vs.
2.2 years) with a 41% decreased risk of death (19). Iwamura
et al. also reported that in Japan, during the 2015-2018 era
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Figure 4. Length of time from primary androgen-deprivation therapy (ADT) to the start of docetaxel treatment (TTDOC) and overall survival. A.
Difference in overall survival from the primary ADT by TTDOC. B. Difference in overall survival from the relapse following docetaxel treatment
by TTDOC. C. Difference in overall survival from the relapse following docetaxel treatment in the standard of care (SOC) group and the NEW
group (TTDOC<20.2 months). D. Difference in overall survival from the relapse following docetaxel treatment in the SOC group and the NEW
group (TTDO≥20.2 months). 



when novel ARATs were available after relapse after ADT
treatment, OS was significantly longer compared to the era
2011-2014 when they were not available (20).

The current sub-analysis of PROSTAT-BSI revealed that the
new therapeutic agents including novel ARATs and/or CBZ
improved OS after relapse after DOC treatment in clinical
practice. To our knowledge, this is the first report to show that
novel ARATs and/or CBZ after relapse after docetaxel treatment
improved survival in real-world practice as well as in clinical
trials (5, 6, 8). Furthermore, TTDOC, like TTCRPC, was a
prognostic factor from initial ADT/CAB, but not for relapse

after DOC treatment (18). However, the novel therapeutic
agents were shown to be effective even after relapse of DOC
treatment, regardless of the length of TTDOC in this study. This
fact indicates that the AR, which is activated by even low
concentrations of adrenal androgens in the CRPC status, is
inhibited by the novel ARAT independently of docetaxel. In
other words, the hypersensitive AR status is retained with or
without docetaxel, and the novel ARAT was shown to be
effective because of its low cross-resistance to docetaxel (21).

OS was also improved in the NEW group, excluding
patients who received CBZ, compared with the group that
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Figure 5. Clinical progression-free survival and overall survival after docetaxel treatment in patients who did not receive cabazitaxel treatment. A.
Clinical progression-free survival after docetaxel treatment. B. Overall survival after clinical progression following docetaxel treatment in the
standard of care (SOC) group and the NEW group. C. Difference in overall survival from the relapse following docetaxel treatment in the SOC
group and the NEW group [to the start of docetaxel treatment (TTDOC)<20.2 months]. D. Difference in overall survival from the relapse following
docetaxel treatment in the SOC group and the NEW group (TTDOC≥20.2 months). 



did not receive novel ARATs. However, in this small cohort,
no life-prolonging effect of cabazitaxel was observed
although the risk for OS tended to be reduced with CBZ.
This should be investigated in a larger population to confirm
the usefulness of CBZ.

Univariate proportional hazards analysis revealed that
hemoglobin, ALP, 1-CTP, BAP, CRP, and BSI and number
of hot spots in bone-scintigraphy just before docetaxel
treatment were significant predictors of all-cause death.
Romero et al. also reported that the predictors of survival
with abiraterone for mCRPC were time suffering from
prostate cancer prior to treatment with abiraterone, pain
intensity, PSA, Alp, and LDH levels (22). These baseline
values are expected to be useful in considering how much
prognosis can be expected with treatment with docetaxel,
new ARATs, and subsequent treatment.

Recently, global phase III trials were conducted to
determine whether upfront abiraterone (LATITUDE trial),
apalutamide (TITAN trial), or enzalutamide (ARCHES trial)
in combination with standard ADT for mHSPC improves
OS, and demonstrated the efficacy of upfront novel ARAT
for OS (23-26). It is hypothesized that the proportion of
patients with mHSPC treated with upfront novel ARAT will
increase in the future. However, when using second
generation ARAT as upfront treatment, those drugs would be
continued until the disease progresses, be more expensive,
and have long-term toxicities such as hypertension,
cardiovascular disease, bone loss, fractures, and fall (23, 24).
It is often experienced that it is difficult to give upfront

treatment to patients with high complications or poor
economic status. Therefore, it is important to prove that the
new treatment is useful even after DOC treatment in clinical
practice. Moreover, since the risk classifications used in
these clinical trials are prognostic factors, and the predictors
of the therapeutic effect of upfront novel ARAT are unknown
yet, it is necessary to clarify in which patients upfront novel
ARAT is beneficial. The results of this subanalysis clearly
demonstrated that the novel ARAT is effective even after
relapse following DOC treatment if novel ARAT treatment
was not performed prior to DOC. Hung et al. reported that
docetaxel rechallenge improved survival in patients with
mCRPC (27). Whether a novel ARAT should be
administered first or DOC first after conversion to CRPC,
and what treatment should be performed after relapse
following DOC treatment and the subsequent use of a novel
ARAT, should be considered according to the various
situations of patients. 

The present study has some limitations. First, since the
present study is a sub-analysis of PROSTAT-BSI, the number
of evaluable patients who relapsed after DOC treatment was
limited. Second, the study was not randomized regarding the
use of therapeutic agents. When patients relapsed after DOC
treatment, their physicians might have considered for their
therapeutic decision factors such as the condition and the
insurance coverage of the patients. Even in the era when
novel ARAT was available, there might be a strong bias in
the SOC group against novel ARAT, because the rapid
progression of mCRPC after relapse could result in poor
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Table III. Proportional hazard analysis to predict overall survival after docetaxel.

                                                            Hazard ratio                              Lower 95% Upper 95% p-Value

Age                                                            0.994                                         0.954 1.035 0.756
Age >69                                                    0.611                                         0.337 1.093 0.097
Hb                                                             0.679                                         0.559 0.829 0.0002
Gleason score                                           1.117                                         0.896 1.458 0.348
PSA                                                           1.001                                         0.999 1.002 0.260
Alp                                                            1.001                                         1.000 1.001 0.0002
BAP                                                          1.006                                         1.002 1.009 0.002
1-CTP                                                       1.047                                         1.016 1.072 0.005
1-CTP >6.00                                             1.903                                         1.029 3.519 0.041
CRP                                                           1.248                                         1.114 1.380 0.0004
CRP >0.23                                               10.158                                        3.087 29.587 0.001
BSI                                                            1.117                                         1.022 1.213 0.016
Bone met HSN                                         1.011                                         1.003 1.018 0.008
Time to PSA progression                        0.875                                         0.814 0.928 <0.0001
Time to BSI progression                         0.898                                         0.842 0.947 <0.0001
Time to Clinical progression                  0.860                                         0.791 0.924 <0.0001
Time to DOC                                            0.996                                         0.985 1.006 0.501

Hb: Hemoglobin; CRP: C-reactive protein; PSA: prostate specific antigen; Alp: alkaline phosphatase; 1-CTP: cross-linked telopeptide of type 1;
BSI: bone scan index; Bone met HSN: Bone metastasis hot spot number; DOC: docetaxel; BAP: bone alkaline phosphatase.



prognosis. Third, the prognosis of prostate cancer patients
treated at academic centers might be better than those treated
at non-academic centers as reported by Shiota et al. (28).
The differences in treatment policies among institutions
might affect the therapeutic strategy after relapse following
DOC treatment, which in turn may affect prognosis.
However, since the PROSTAT-BSI study used biochemical
tests and bone scintigraphy with BSI at regular timings, the
progress of the SOC and NEW groups seems to be relatively
consistently evaluated.

In conclusion, the present study revealed that new
therapeutic agents, such as novel ARATs and CBZ for post-
docetaxel relapse of mCRPC improved prognosis by about
one year over standard of care or best supportive care,
independent of the length of time from the primary ADT to
docetaxel treatment in real-world clinical practice if ARATs
treatments were not performed prior DOC treatment. We
recommend that the appropriate timing for the use of ARAT
should be considered, taking into consideration the patient’s
general condition and financial situation.
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ARAT                                                            Docetaxel                                           0.415                          0.230                          0.757                     0.005
                                                                      Clinical progression                           0.334                          0.180                          0.619                     0.0005
Cabazitaxel                                                    Docetaxel                                           0.643                          0.314                          1.314                     0.209
                                                                      Clinical progression                           0.634                          0.309                          1.300                     0.214
B. ARAT +/–                                                                                                                                                                                                                   
All patients                                                    Docetaxel                                           0.415                          0.230                          0.750                     0.004
                                                                      Clinical progression                           0.334                          0.180                          0.619                     0.001
Patients with cabazitaxel excluded              Docetaxel                                           0.420                          0.215                          0.822                     0.011
                                                                      Clinical progression                           0.363                          0.183                          0.720                     0.004
C. ARAT +/– and PSA >/≤16.7                                                                                                                                                                                     
All patients                                                    Docetaxel                                                                                                                                                 
PSA >16.7                                                                                                                1.815                          1.002                          3.288                     0.049
ARAT                                                                                                                        0.387                          0.212                          0.704                     0.002
                                                                      Clinical progression                                                                                                                                 
PSA >16.7                                                                                                                1.843                          1.004                          3.384                     0.049
ARAT                                                                                                                        0.291                          0.153                          0.552                     0.0002
Patients with cabazitaxel excluded                                                                                                                                                                                
                                                                      Docetaxel                                                                                                                                                 
PSA >16.7                                                                                                                1.833                          0.935                          3.594                     0.078
ARAT                                                                                                                        0.433                          0.221                          0.848                     0.015
                                                                      Clinical progression                                                                                                                                 
PSA >16.7                                                                                                                2.083                          1.051                          4.130                     0.036
ARAT                                                                                                                        0.333                          0.166                          0.669                     0.002

ARAT: Androgen receptor axis-targeted agent; PSA: prostate specific antigen.
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