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a b s t r a c t

Background: Development of novel agents targeting the androgen axis has led to improved overall
survival in castration-resistant prostate cancer (CRPC). This study aimed to investigate the optimal timing
of treatment with one such agent, abiraterone acetate (AA), in Japanese patients.
Materials and methods: Between July 2014 and February 2016, 106 CRPC patients were administered
AA in Nagoya City University Hospital, Nagoya, Japan and in four affiliated hospitals following failure of
primary combined androgen blockade (CAB). Of these, records of 69 patients treated before chemo-
therapy were retrospectively analyzed. Patients were divided into two AA treatment groups: (1) first- or
second-line after diagnosis of CRPC, designated the Early Group, and (2) third-line onwards, designated
the Deferred Group. Prostate-specific antigen (PSA) response rate, � 50% PSA decline rate with treatment,
progression-free survival (PFS), and overall survival (OS) were compared between the two groups. Na-
tional Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0 was used to classify
adverse events.
Results: In 24 patients in the Early Group and 45 patients in the Deferred Group, no significant differ-
ences in baseline parameters were observed between groups. PSA response rate, � 50% PSA decline rate
and PFS (but not OS) were significantly better in the Early Group than in the Deferred Group. Serum
aspartate aminotransferase/alanine aminotransferase elevations were the most common Grade 3
treatment-related toxicities, and were clinically manageable. In subgroup analyses of the Early Group,
comparison of first-line AA with second-line AA after flutamide treatment showed no changes in PSA
response rate, PFS, or OS.
Conclusion: This study suggests improved favorable outcomes of first- or second-line AA treatment in
Japanese chemotherapy-naïve CRPC patients after failed CAB; statistical confirmation of such improve-
ment was evident for PFS, but not OS. In addition, early AA treatment exhibited an acceptable safety
profile.
© 2017 Asian Pacific Prostate Society, Published by Elsevier Korea LLC. This is an open access article under
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1. Introduction

Changes in lifestyle such as adoption of Western diets are
possible contributing factors to the gradually observed increase in
prostate cancer incidence and mortality in the Japanese pop-
ulation.1e3 Androgen deprivation therapy (ADT) remains the main
first-line treatment for metastatic prostate cancer patients.
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However, the benefits of such treatment are short-lived, persisting
only for a few years, by which time the disease undergoes trans-
formation into metastatic castration-resistant prostate cancer
(CRPC). Nonetheless, the development of several new drugs tar-
geting the androgen axis has led to improvement in overall
survival.4e6

Abiraterone acetate (AA) is one such new agent that selectively
inhibits androgen synthesis in testes, adrenal glands, and tumor
tissues by inhibition of cytochrome P450. AA has been approved in
> 70 countries including Japan (in 2014) for treatment of chemo-
therapy-naïve metastatic CRPC patients and clinical studies have
demonstrated its efficacy and safety.7e9

In accordance with Western guidelines such as those of the
National Comprehensive Cancer Network (NCCN)10 and European
Association of Urology (EAU),11 AA has been recommended as first-
line treatment in metastatic CRPC patients after primary ADT.
However, there are differences in approach between Western and
Asian countries with regard to primary ADT. The NCCN and EAU
guidelines do not generally recommend primary ADT for non-
metastatic prostate cancer patients, except in very high-risk dis-
ease, whereas Japanese guidelines include primary ADT as an
option for all males except cases at very low risk. Furthermore, in
Japan, combined androgen blockade (CAB) using antiandrogens
such as bicalutamide and luteinizing hormone releasing hormone
analogs has prevailed widely on the basis of several large multi-
center randomized studies.12e16 In addition, vintage hormonal
manipulation switching from bicalutamide to flutamide has
frequently prevailed. Therefore, the present study sought to
establish the optimal timing of treatment with AA in Japanese CRPC
patients following failure of CAB. This was achieved by retrospec-
tive analysis of the efficacy and safety of AA use before chemo-
therapy in a multi-institutional context.

2. Materials and methods

2.1. Patients and treatment evaluation

A review was undertaken of 106 CRPC patients treated with oral
AA (1,000 mg once daily) þ prednisolone (5 mg twice daily) in five
centers, including Nagoya City University Hospital, Nagoya, Japan,
between July 2014 and February 2016. With Institutional Review
Board approval in Nagoya City University Hospital, approved num-
ber was 60160035, the medical records of these patients were
retrospectively analyzed. Sixty-nine of this cohort treated before
chemotherapy were enrolled in the study. All patients had a histo-
logical diagnosis of prostate adenocarcinoma, which had progressed
despite achieving castration-level values for testosterone by primary
CAB treatment using a combination of oral bicalutamide 80mg once
daily and luteinizing hormone-releasing hormone agonist.

Clinical, biochemical, or radiographic progressive disease was
defined according to Prostate Cancer Clinical Trials Working Group
criteria.17 Adverse events were graded according to the National
Cancer Institute Common Terminology Criteria for Adverse Events
version 4.0. The following variables were recorded following
consultation of electronic patient medical records: patient age,
initial prostate-specific antigen (PSA) levels, number of metastatic
sites, prostate biopsy Gleason score, PSA response which was
defined as the improvement of PSA levels at 12 weeks after AA
treatment, absence/presence of PSA flare, nadir PSA level, and free
survival (PFS) was measured from the start of the AA treatment
until the time of radiographic or PSA progression. Patients were
divided into two AA treatment groups: (1) first- or second-line
following flutamide switching after diagnosis of free survival
(PFS) was measured from the start of the AA treatment until the
time of radiographic or PSA progression. Patients were divided into
two AA treatment groups: (1) first- or second-line following flu-
tamide switching after diagnosis of CRPC, designated the Early
Group, and (2) third-line onwards, designated the Deferred Group.
Statistical comparisons were made between these two groups.
Clinical characteristics of all patients are listed in Table 1.

2.2. Statistical analysis

Differences in categorical parameters were assessed using the
Student t test. Cumulative rates were estimated using the
KaplaneMeier method, and the significance of differences between
curves was tested by the log-rank test. Univariate and multivariate
analyses employed the Cox proportional hazard regression model.
A value of P < 0.05 was considered statistically significant. All data
were analyzed using EZR software (Saitama Medical Center, Jichi
Medical University, Yakushiji, Japan).

3. Results

3.1. Baseline population profile

Patient numbers in the Early and Deferred Groups, median ages
of patients, and median initial PSA levels are shown in Table 1.
Gleason score obtained by prostate needle biopsy was > 8 in all
patients; most of whom also exhibited bone metastasis (approxi-
mate incidence almost 1 per site per group). There were no sig-
nificant differences in clinical profile between the groups for initial
diagnosis of CRPC. Median follow-up period from the diagnosis of
CRPC was 15.3 (4.8e31.5) months in the Early Group and 40.8
(9.5e177.8) months in the Deferred Group, respectively.

3.2. Clinical response and outcomes of AA treatment

OS did not differ between the groups (Figs. 1A, 1B). Waterfall
plot at themaximum PSA changes is shown in Fig. 2. As can be seen,
the majority of patients had a decline in PSA level during this
treatment period in the Early Group. Univariate and multivariate
analyses of baseline parameters revealed that early use of AA was
the only prognostic factor for PFS (Table 2).

In subgroup analyses in the Early Group, all patients receiving
second-line AA treatment after diagnosis of CRPC had previously
been treated with flutamide as first-line therapy; therefore, the
first-line group (n ¼ 9) and those receiving second-line AA treat-
ment after flutamide (n ¼ 15) were analyzed. As shown in Table 3,
baseline profiles did not differ significantly. In addition, there were
no significant differences in PSA response or � 50% PSA decline
rates. Furthermore, PFS and OS did not differ significantly between
the two groups (Figs. 3A, 3B).

3.3. Adverse events

Table 4 shows the treatment-related extent of toxicity in all 69
patients treated with AA. In this cohort of chemotherapy-naïve
patients, hepatic dysfunction, hypokalemia, and thrombocytopenia
were Grade 3 adverse events. These analyses did not reveal any
incidence of Grade 4 toxicity or treatment-related death.

4. Discussion

CAB with agents such as bicalutamide and luteinizing hormone-
releasing hormone (LHRH) analogs has proved ineffective in CRPC
patients. The present retrospective multi-institutional analysis of
AA efficacy has demonstrated the benefit of first- or second-line AA
treatment, as indicated by reductions in the PSA response and in-
creases in PFS; AA also exhibited an acceptable safety profile. In the



Table 1
Comparison of patients' characteristics and response rate in early and deferred abiraterone groups

Characteristics Early Group (n ¼ 24) Deferred Group (n ¼ 45) P

Median age, yr (range) 71 (60e89) 72 (45e89) n.s.
Initial serum PSA levels, ng/mL (range) 194 (5.74e6,286) 141 (2.70e6,969)
cN 0 15 29 n.s.

1 9 16
cM 0 8 17 n.s.

1 16 28
Position of AA treatment after failure of primary CAB 1st 9 0 e

2nd 15 0
3rd 0 10
4th 0 11
5th onward 0 24

Pretreatment therapy of AA after failure of primary CAB None 9 0 e

Flutamide 15 45
EMP 0 45
DEX 0 35
Glucocorticoid 0 18
Enz 0 6

Median duration of pretreatment before AA, mo (range) 2.7 (0.5e21.9) 27.5 (2.3e160.6) e

PSA response, n (%) 19 (79.2) 17 (37.8) < 0.001***
50% decline in PSA, n (%) 11 (45.8) 7 (15.6) < 0.01**

**P < 0.01, ***P < 0.001 statistically significant.
AA, abiraterone acetate; CAB, combined androgen blockade; cM, clinical visceral metastasis; cN, clinical lymph node metastasis; DEX, dexamethasone; EMP, estramustine
phosphate; Enz: enzalutamide; n.s., not significant; PSA, prostate-specific antigen.

Fig. 1. PFS and OS in patients with CRPC treated with AA. (A) PFS in Early Group and Deferred Group. (B) OS in Early Group and Deferred Group. Early Group: first- or second-line AA
after diagnosis of CRPC; Deferred Group: third-line AA onwards. ***P < 0.001 was statistically significant. AA, abiraterone acetate; CRPC, castration-resistant prostate cancer; n.s., not
significant, OS, overall survival; PFS, progression-free survival.
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chemotherapy-naïve setting, total PSA response rate was 52.2%
while � 50% PSA decline rate was 26.1%. These results were
marginally poorer than those obtained from a large study in non-
Japanese chemotherapy-naïve CRPC patients (COU-AA-302)7 and
in a similar Japanese Phase 2 study (JPN-201).8

Possible explanations for this difference include: (1) the fact that
patients in the present study exhibited higher initial serum PSA
levels; (2) a greater number of patients had higher Gleason scores;
and (3) patients had received extensive ADT using steroids and the
alkylating antineoplastic prodrug estramustine; thus, AA might not
have been expected to have a significant effect in such very high
risk populations. However, in spite of the high-risk nature of the
patient population, first- or second-line AA treatment after the
failure of primary CAB was more effective than deferred treatment
and exhibited an acceptable safety profile.
The reason for the low incidence of adverse events in the pre-
sent study compared with that of other studies was unclear;
however, even if used in elderly patients, early timing of AA
treatment should be recommended in terms of tumor response.
The present results showed that OS did not differ significantly be-
tween the Early and Deferred Groups; this may have been in part
because of the relatively short follow-up period in this study.
Therefore, long-term analyses would be beneficial in strengthening
the conclusions reached in this study.

Several clinical parameters have been measured in conjunction
with PFS in CRPC, such as the period of primary ADT and of the PSA
flare. The latter phenomenon is followed by a decrease in PSA levels
shortly after initial treatment with agents such as LHRH analogs,
AA, and taxane. Previous reports indicated that this phenomenon
was observed in 5e30% of patients receiving an LHRH analog and in



-150

-100

-50

0

50

100

150

200

250

300

%
 m

ax
im

um
 c

ha
ng

es
 in

 P
SA

 le
ve

l

Early abiraterone group

Deferred abiraterone group

Fig. 2. Waterfall plot at maximum PSA changes from baseline after AA treatment. Early Group: first- or second-line AA after diagnosis of castration-resistant prostate cancer;
Deferred Group: third-line AA onwards. AA, abiraterone acetate; PSA, prostate-specific antigen.

Table 2
Univariate and multivariate analyses of baseline parameters, and progression-free survival in 69 patients treated with AA for castration-resistant prostate cancer

Parameter Univariate Multivariate

HR 95% CI P HR 95% CI P

Timing of AA treatment, early vs. deferred 3.29 1.66e6.51 <0.001*** 2.99 1.35e6.64 <0.01**
Age at initial diagnosis (yr), < 72 vs. � 72 1.51 0.85e2.68 0.16 1.27 0.67e2.40 0.47
Serum PSA levels at initial diagnosis (ng/mL), < 135 vs. � 135 1.14 0.65e1.99 0.65 1.05 0.59e1.87 0.87
Distant metastasis at initial diagnosis, yes vs. no 1.11 0.61e2.01 0.73 0.97 0.52e1.82 0.92
PSA flare after AA treatment, yes vs. no 0.58 0.26e1.29 0.18 0.86 0.31e2.43 0.78
Period of primary ADT to CRPC (mo), < 12 vs. � 12 0.57 0.32e1.02 0.06 0.62 0.30e1.30 0.21

**P < 0.01, ***P < 0.001 indicates significant difference.
AA, abiraterone acetate; ADT, androgen deprivation therapy; CI, confidence interval; CRPC, castration-resistant prostate cancer; HR, hazard ratio; PSA, prostate-specific
antigen.

Table 3
Patient characteristics and response rate to first-line AA and second-line AA after flutamide

Characteristics 1st-line AA (n ¼ 9) 2nd-line AA after flutamide (n ¼ 15) P

Median age, yr (range) 71 (63e82) 73 (60e89) n.s.
Initial serum PSA levels, ng/mL (range) 222 (15.85e6,286) 166 (5.73e3,980) n.s.
cN 0 6 9 n.s.

1 3 6
cM 0 2 6 n.s.

1 7 9
PSA response, n (%) 8 (88.9) 11 (73.3) n.s.
50% decline in PSA, n (%) 5 (55.6) 6 (40.0) n.s.

AA, abiraterone acetate; cM; cN; n.s., not significant; PSA, prostate-specific antigen.
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8e20% of patients receiving taxane chemotherapy.18e22 However,
its predictive value of prognosis or occurrence of adverse events is
unclear. A number of reports of the PSA flare during AA treatment
in CRPC patients have been published23e25; however, occurrence of
such a phenomenon before docetaxel treatment, for example, was
not associated with clinical outcomes. Also in the present study in
the early AA setting, the PSA flare was not a prognostic factor for
PFS. Novel biomarkers such as androgen receptor splice variant 7 in
circulating tumor cells have recently been reported26,27; this should
facilitate accumulation of evidence regarding AA efficacy in Japa-
nese patients in the future.
The present subgroup analyses used small sample sizes when
comparing first-line AA treatment after primary CAB and second-
line treatment after flutamide; however, PSA outcome and PFS
were not significantly different. Although vintage hormonal ma-
nipulations such as use of flutamide are not recommended in
recent guidelines, use of this agent has prevailed in Japan due to its
low cost and low incidence of adverse events. Vintage hormonal
manipulation switching from bicalutamide to flutamide has pre-
vailed especially in Asian countries, therefore, based on the pre-
sent data, a prospective study of sequential therapy with AA and
flutamide has been initiated in CRPC patients after failure of



Fig. 3. PFS and OS in patients with castration-resistant prostate cancer treated with first- or second-line AA. (A) PFS in patients treated with first-line AA or second-line AA after
flutamide. (B) OS in patients treated with first-line AA or second-line AA after flutamide. AA, abiraterone acetate; n.s., not significant; OS, overall survival; PFS, progression-free
survival.

Table 4
Adverse events in 69 patients treated with abiraterone acetate for castration-
resistant prostate cancer

Toxicity Grade (all cycles), No. of patients (%)

1 2 3 4

Hematological
Hypokalemia e e 1 (1.45) e

Thrombocytopenia e e 1 (1.45) e

Nonhematological
Increase in AST/ALT 6 (8.70) e 3 (4.35) e

Acneiform rash 1 (1.45) e e e

Hot flashes 1 (1.45) e e e

Hypertension 1 (1.45) e e e

Nausea/vomiting e 2 (2.90) e e

Glucose intolerance e 2 (2.90) e e

Localized edema 2 (2.90) e e e

Palpitations 1 (1.45) e e e

ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Prostate Int 6 (2018) 18e2322
primary CAB. It is hoped to report the results of this trial in due
course.

There were several limitations to the present study. These
included the typical shortcomings associated with a retrospective
analysis, such as incompleteness of data collection, selection bias,
and small sample size. However, it is believed that such limitations
did not adversely affect the ability to capture the reported survival
outcome with AA treatment. First- or second-line AA treatment in
Japanese patients was beneficial even after the failure of primary
CAB.

In conclusion, the outcomes of this study strongly suggest
improved favorable outcomes on first- or second-line AA treatment
in Japanese chemotherapy-naïve CRPC patients. This conclusion is
supported by statistical analysis in terms of PFS. Furthermore, these
analyses also suggest that second-line AA treatment after flutamide
may be a feasible option in such CRPC patients.
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