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Baseline prostate-specific antigen levels following
treatment with abiraterone acetate as a prognostic
factor in castration-resistant prostate cancer
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Abstract. The aim of the present study was to investigate the
prognostic factors associated with progression-free survival
(PFS) and overall survival (OS) times in patients with
castration-resistant prostate cancer (CRPC) who received
treatment with abiraterone acetate (AA) in routine clinical
settings. A total of 93 patients treated with AA between
September 2014 and February 2017 were selected and their
medical records were analyzed retrospectively. The median
PFS time of docetaxel (DTX)-naive patients was 171 days,
and that of post-DTX patients was 56 days. The OS time of
DTX-naive patients did not reach the median. The median OS
time of post-DTX patients was 761 days. Multivariate analyses
identified baseline prostate-specific antigen (PSA) level prior
to treatment with AA and the PSA response rate as indepen-
dent prognostic factors for PFS time, and baseline PSA prior to
treatment with AA as the only independent prognostic factor
for OS time. The results of the present study indicate that the
baseline PSA level prior to treatment with AA is a notable
prognostic factor in patients with CRPC.
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Introduction

Androgen deprivation therapy (ADT) has been widely used
for advanced prostate cancer since Huggins and Hodges (1)
first identified this therapy. Up to 80% of patients respond
favorably to ADT; nevertheless, the therapy is not curative and
the disease progresses to castration-resistant prostate cancer
(CRPC) within 1-2 years of starting ADT (2,3). Docetaxel
(DTX) was discovered in 2004 and until recently has been
the only agent demonstrated to provide a substantial survival
benefit to patients with CRPC, despite the development of
resistance (or intolerance) to this therapy and eventual disease
progression (4,5).

The treatment paradigm for CRPC had been altered
markedly with the advent of a number of androgen receptor
(AR)-pathway-targeted agents [including enzalutamide (ENZ)
and abiraterone acetate (AA)] and new-generation chemo-
therapy [including cabazitaxel (CBZ)] (6-10). AA is an inhibitor
of an androgen biosynthesis enzyme, cytochrome P450 17-a
hydroxylase/17,20-lyase (CYP17A1), which is expressed in
testicular, adrenal and prostate tumor tissues, explaining why
CRPC tumor growth relies on androgen stimulation (6). AA
suppresses androgen synthesis in the testis, adrenal gland and
prostate tumor tissues and decreases circulating testosterone
levels (11). In the COU-A A-301 clinical trial (6), treatment with
AA alongside prednisone substantially increased the median
overall survival (OS) compared with placebo in patients with
metastatic CRPC (mCRPC) who had previously been treated
with DTX. In the COU-AA-302 clinical trial (7), treatment
with AA in addition to prednisone significantly increased
median OS compared with placebo in patients with metastatic
DTX-naive CRPC.

In Japan, AA is now widely used for patients with CRPC
since its approval in 2014 (12). However, few studies of
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Japanese patients with CRPC treated with AA have been
reported. There is notable interest in confirming whether the
efficacy of AA demonstrated in trial settings is reproducible
in routine clinical practice, given the potential differences in
the selection of patients, ethnic differences and other factors
in day-to-day practice. AA is effective for DTX-naive and
post-DTX treated patients with CRPC, yet the efficacy of
AA varies substantially between individuals (13). In addi-
tion, there is cross-resistance among DTX, AA and ENZ
(a second-generation anti-androgen), and the sequence in
which these drugs are administered to the patient affects the
efficacy of treatment (14,15). Therefore, the identification of
biomarkers is necessary in order to predict the effect of AA.In
the present study, a collected database on patients with CRPC
who started AA treatment were retrospectively analyzed, with
the aim of evaluating outcomes in clinical practice in Japan
and identifying the prognostic factors for progression-free
survival (PFS) and OS in these patients.

Patients and methods

Patients and treatment. The present study was performed by
the evaluation of medical records of 93 consecutive Japanese
patients with CRPC (median age, 74 years; range, 55-93 years)
who received AA (1,000 mg orally once daily at least 1 h
before or 2 h after a meal, alongside prednisone 10 mg daily) at
9 institutions (St. Maria Hospital, Kurume University School
of Medicine, Yame General Hospital, Chikugo City Hospital,
Kurume General Hospital, Kurume University Medical
Center, Takagi Hospital, Omuta City Hospital and Saiseikai
Omuta Hospital; all Fukuoka, Japan) between September
2014 and February 2017. A total of 93 patients who under-
went continuous AA treatment for >1 month were included
to measure efficiency. The present study was approved by the
Research Ethics Review Committee of St. Maria Hospital
(Kurume, Japan), Kurume University School of Medicine
(Kurume, Japan), Yame General Hospital (Yame, Japan),
Chikugo City Hospital (Chikugo, Japan), Kurume General
Hospital (Kurume, Japan), Kurume University Medical Center
(Kurume, Japan), Takagi Hospital (Okawa, Japan), Omuta
City Hospital (Omuta, Japan) and Saiseikai Omuta Hospital
(Omuta, Japan). The requirement for informed consent was
waived due to the retrospective nature of the study.
Prostate-specific antigen (PSA) levels, full blood counts
and routine biochemical data were measured at least every
1-3 months, whereas radiologic examinations (computed
tomography/bone scans) were performed according to the
discretion of treating physicians. AA was discontinued
subsequent to the confirmation of disease progression if no
earlier intolerable adverse events occurred, including cardiac
disorder and liver dysfunction. Disease progression during
AA treatment was identified using a combination of PSA
and radiographic progression. PSA progression was defined
according to the definition specified by the Prostate Cancer
Working Group 2 (16). Radiographic progression was defined
using the Response Evaluation Criteria in Solid Tumors (17).
PSA response to AA was defined as a decline in PSA of =50%
from the PSA value immediately prior to the introduction
of AA. Patients were stratified using potential predictors of
outcome, including the following: Age, initial PSA level,
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Gleason score (18), previous prostatectomy or curative
radiotherapy, PSA nadir level during initial ADT, duration
from ADT initiation to PSA nadir, duration of initial ADT,
number of previous anti-androgen agents, the presence of
visceral, lymph node and bone metastases, previous treatment
with estrogen preparations, baseline PSA prior to treatment
with AA and PSA response rate during treatment with AA.
Cut-offs were determined using the median values of all the
data available for each factor.

Statistical analysis. All continuous variables were expressed
as median and ranges (standard deviation). Patient character-
istics were compared using a Mann-Whitney U test or Fisher's
exact test. Time-to-event distributions were estimated using
Kaplan-Meier curves and significance was assessed using
a log-rank test. Univariate and multivariate analyses were
performed using Cox proportional hazards models. PFS
was defined as the period between the initial administration
of AA and the time of diagnosis of disease progression. OS
was calculated from the initiation of CRPC treatment until
mortality from any cause. All analyses were performed using
EZR software version 1.27 (Saitama Medical Center, Jichi
Medical University, Saitama, Japan), which is a graphical
user interface for R and a modified version of R commander
with added statistical functions (19). P<0.05 was considered to
indicate a statistically significant difference.

Results

Characteristics of the patients. Among the 93 patients
(Table I), 78 were DTX-naive and 15 had a post-DTX status.
The median age was 74 years (range, 55-93) and the post-DTX
group was significantly younger (P=0.0080). Radical prosta-
tectomy or radiation therapy had been performed in 17 patients
in the DTX-naive group and 3 patients in the post-DTX group.
The median initial PSA at the time of prostate cancer diag-
nosis was 92.4 ng/ml (range, 3.13-12,534 ng/ml). The median
progression time to CRPC was 517 days (range, 118-5,944)
for all patients and the median lowest level of PSA during
initial ADT was 0.4045 ng/ml (range, 0.01-352 ng/ml). These
data did not differ significantly between the DTX-naive and
post-DTX groups. Significantly more patients in the post-DTX
group had received estrogen preparations (P=0.0172)
and ENZ (P=0.0002) compared with the DTX-naive group
(Table I).

Radiographically confirmed metastases in bone, lymph
nodes and visceral organs were present in 67.7, 18.3 and
10.8% of all patients, respectively. The rate of bone metastasis
was significantly higher in the post-DTX group (P=0.0315)
compared with the DTX-naive group. The median baseline
PSA prior to treatment with AA was 9.855 ng/ml (range,
0.06-853.2 ng/ml). There was no significant difference iden-
tified in the number of anti-androgen treatments, rates of
lymph node and visceral metastases, and baseline PSA prior
to treatment with AA between the DTX-naive and post-DTX
groups.

PSA response. Maximum reduction in serum PSA level during
treatment with AA is presented in Fig. 1. The PSA response
rate to AA in the DTX-naive group was higher compared with
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Table I. Patient characteristics.

All patients DTX-naive Post-DTX
Clinicopathological factor (n=93) (n=78) (n=15) P-value
Median age, years (range) 74 (55-93) 75 (55-93) 71 (56-81) 0.008
Gleason score 0.547
<8,n 31 25 6
>9,n 50 43 7
Unknown, n 12 10 2
Median iPSA, ng/ml (range) 9240 (3.13-12,534) 115.90 (3.13-12,534) 43.90 (3.20-3,370) 0.704
Radical therapy 0.239
None, n 73 61 12
Prostatectomy, n 11 8 3
Radiation, n 9 9 0
Median progression time to CRPC, days (range) 517 (118-5,944) 570 (119-5,944) 317 (118-1,830) 0.121
Median PSA nadir during initial ADT, ng/ml (range) 0.40 (0.01-352) 0.32 (0.01-84.7) 0.81 (0.01-352) 0.458
Median time to PSA nadir during initial 200 (18-4,894) 204 (19-4,894) 164 (18-333) 0.158
ADT, days (range)
Number of regimens of anti-androgenic agent 0.114
<l,n 26 19 7
>2.n 67 59 8
Previous use of estrogen preparations 0.017
Yes, n 3 21 9
No,n 63 57 6
Previous use of ENZ <0.001
Yes, n 33 21 12
No,n 60 57 3
Bone metastasis 0.032
Positive, n 63 49 14
Negative, n 30 29 1
Lymph node metastasis 1.000
Positive, n 17 14 3
Negative, n 76 64 12
Visceral metastasis 0.661
Positive, n 10 8 2
Negative, n 83 70 13
Median baseline PSA prior to treatment 9.86 (0.06-853.2) 8.52 (0.06-853.2)  25.10 (0.40-743.7)  0.197

with AA, ng/ml (range)

DTX, docetaxel; iPSA, initial prostate-specific antigen; PSA, prostate-specific antigen; CRPC, castration-resistant prostate cancer; ADT,
androgen deprivation therapy; ENZ, enzalutamide; AA, abiraterone acetate.

that in the post-DTX group (47 vs. 20%). In the DT X-naive
group, the PSA response rate to AA in the pre-ENZ group
was higher to that that in the post-ENZ group (58 vs. 19%).
In addition, the PSA response rate to AA in non-mCRPC and
mCRPC groups were similar (43 vs. 49%).

PFS during AA treatment and OS. Median PFS in
the DTX-naive and post-DTX groups were 171 (95% CI,
126-308) and 56 (95% CI, 21-99) days, respectively. PES in the
DTX-naive group was significantly longer compared with that
in the post-DTX group (P=0.001; Fig. 2A). The DTX-naive

group did not reach the median OS [95% CI, 478-not applicable
(NA) days]. Note that in the Kaplan-Meier method, if OS is
>50% at the last time point, then median OS is not defined and
has ‘not been reached’. A survival curve must reach the point
at which 50% of patients have died for a median OS to be
defined. The median OS in the post-DTX group was 761 days
(95% CI, 407-2,146 days), and there was no significant differ-
ence in OS between the DTX-naive and post-DTX groups
(P=0.954; Fig. 2B). In the DTX-naive group, the median PFS
in the pre- and post-ENZ groups were 278 (95% CI, 112-392)
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Figure 1. Waterfall plots presenting the response in terms of changes in PSA
levels from the baseline in chemo-naive patients treated with abiraterone
acetate. (A) DTX-naive and post-DTX groups. (B) Pre-ENZ and post-ENZ
groups. (C) nmCRPC and mCRPC groups. PSA, prostate-specific antigen;
DTX, docetaxel; ENZ, enzalutamide; nmCRPC, non-metastatic castra-
tion-resistant prostate cancer; mCRPC, metastatic castration-resistant
prostate cancer.
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and 168 (95% CI, 81-310) days, respectively, with no significant
difference between them (P=0.355; Fig. 3A). The median OS in
the pre-ENZ group was 515 (95% CI, 372-NA). The post-ENZ
cohort did not reach the median OS (95% CI, 469-NA days;
Fig. 3B), as described above. There was no significant differ-
ence in OS between the pre- and post-ENZ groups (P=0.103;
Fig. 3B). Furthermore, the median PFS in the nmCRPC and
mCRPC groups were 511 (95% CI, 81-NA) and 171 (95% ClI,
126-294) days, respectively, with no significance between them
(P=0.489; Fig. 4A). The median OS in the nmCRPC group was
515 (95% CI, 360-NA). The mCRPC cohort did not reach the
median OS (95% CI, 469-NA days). There was no significant
difference in OS between the nmCRPC and mCRPC groups
(P=0.299; Fig. 4B). Due to the small number of patients that
succumbed to disease, the DT X-naive, post-ENZ and mCRPC

6809

cohorts did not reach the median OS, for the reason described
above.

Prognostic factors for PFS and OS. Univariate analysis using
a Cox proportional hazards model revealed that the previous
use of estrogen preparations (P<0.001; HR, 0.363; 95% ClI,
0.210-0.629), previous use of ENZ (P=0.019; HR, 1.892;
95% CI, 1.106-3.236) and previous use of docetaxel (P=0.002;
HR, 0.381; 95% CI,0.206-0.702) were significant determinants
of PFS, compared with no previous treatment. Additionally,
PSA response compared with no response (P<0.001; HR,
7.224; 95% CI, 3.583-14.56) and a <10 ng/ml baseline PSA
compared with a =10 ng/ml baseline PSA prior to treatment
with AA (P<0.001; HR, 0.306; 95% CI, 0.171-0.547) were
significant determinants of PFS (Table II). In multivariate
analysis, a PSA response compared with no response (P<0.001;
HR, 6.085; 95% CI, 3.071-12.060) and a <10 ng/ml baseline
PSA compared with a =10 ng/ml baseline PSA prior to treat-
ment with AA (P=0.001; HR, 0.369; 95% CI, 0.205-0.663)
were significant determinants of PFS (Table IT). For OS,
univariate analysis identified previous use of estrogen prepa-
rations compared with no use (P=0.027; HR, 0.409; 95% ClI,
0.186-0.902) and a <10 ng/ml baseline PSA compared with a
=10 ng/ml baseline PSA prior to treatment with AA (P=0.024;
HR, 0.385; 95% CI, 0.167-0.883) as significant determinants
of OS. In multivariate analysis, <10 ng/ml baseline PSA,
compared with a =10 ng/ml baseline PSA, prior to treatment
with AA (P=0.024; HR, 0.385; 95% CI, 0.167-0.883) was the
only independent significant predictor of OS (Table III).

Discussion

In the present retrospective multicenter study, the PSA response
rate, PFS and OS were examined in DTX-naive and post-DTX
patients with CRPC and in pre- and post-ENZ patients with
DTX-naive CRPC. In the patients of the present study, 47%
of DTX-naive patients exhibited a 50% decrease in PSA. The
PFS in all DTX-naive patients was 171 days and OS did not
reach the median. In the COU-AA-302 clinical trial (7), 68%
of all patients demonstrated a 50% PSA decline; additionally,
the median biochemical PFS was 11.1 months and the OS was
34.7 months. The clinical efficacy and PSA response rate in
the DTX-naive patients in the present study was similar to that
in the COU-AA-302 clinical trial (7); however, the OS and
PFS were markedly shorter in the present cohort. The poorer
outcomes may be due to the higher proportion of patients that
underwent treatment with an anti-androgen regimen and had a
history of estramustine phosphate or ENZ use. In addition, the
DTX-naive patients in the present study included cases with
visceral disease, which were excluded in the COU-AA-302
clinical trial (7).

In post-DTX patients, 20% of patients exhibited a 50% PSA
decline; in these patients, the median PFS was 56 days and the
median OS was 761 days. Of the patients in the COU-AA-301
clinical trial (6), 29% of all patients exhibited a 50% decline
in PSA levels; in these patients, the median biochemical PFS
was 8.5 months and the OS was 15.8 months. OS could not
be compared between the two studies owing to the difference
in start dates; however, PFS in the post-DTX patients group
in the present study appeared to be shorter than that in the
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Figure 2. Survival of DT X-naive patients and post-DTX patients treated with AA. (A) Progression-free survival and (B) overall survival in DT X-naive patients
and post-DTX patients treated with AA. DTX, docetaxel; AA, abiraterone acetate.
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Figure 3. Survival of pre-ENZ patients and post-ENZ patients treated with AA prior to DTX therapy. (A) Progression-free survival in pre-ENZ patients and
post-ENZ patients treated with AA prior to DTX therapy. (B) Overall survival in pre-ENZ patients and post-ENZ patients treated with AA prior to DTX
therapy. AA, abiraterone acetate; ENZ, enzalutamide; DTX, docetaxel.
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Figure 4. Survival of nmCRPC patients and mCRPC patients treated with AA prior to DTX therapy. (A) Progression-free survival in nmCRPC patients and
mCRPC patients treated with AA prior to DTX therapy. (B) Overall survival in nmCRPC patients and mCRPC patients treated with AA prior to DTX therapy.
AA, abiraterone acetate; DTX, docetaxel; nmCRPC, nonmetastatic castration-resistant prostate cancer; mCRPC, metastatic castration-resistant prostate
cancer.
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Table II. Univariate and multivariate analysis for progression-free survival.
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Univariate analysis

Multivariate analysis

Clinicopathological characteristics Compared groups  HR (95% CI)  P-value  HR (95% CI)  P-value
Age, years <75 vs. =75 1.12 (0.65-1.96)  0.679

Gleason score <8 vs.=9 0.69 (0.39-1.27)  0.233

Prostatectomy or radiation Yes vs. no 1.65(0.82-3.34)  0.162

iPSA, ng/ml <150 vs. =150 0.90 (0.52-1.57)  0.717

Time to CRPC, days <600 vs. =600 1.17 (0.67-2.03)  0.582

PSA nadir, ng/ml <0.5vs.=20.5 0.60 (0.34-1.07)  0.082

Period from initial ADT start to PSA nadir, days <300 vs. =300 1.32 (0.74-2.35) 0.342

Number of antiandrogen treatment lines <1 vs.=22 1.24 (0.68-2.26)  0.481

Previous use of estrogen preparations Yes vs. no 0.36 (0.21-0.63) <0.001 0.58(0.32-1.05) 0.073
Bone metastasis Yes vs. no 0.53 (0.28-1.00) 0.049

Lymph node metastasis Yes vs. no 0.73(0.39-1.36) 0314

Visceral metastasis Yes vs. no 0.76 (0.34-1.69) 0.501

Previous use of ENZ Yes vs. no 1.89 (1.10-3.24)  0.019 0.86(047-1.59) 0.635
Previous use of DTX Yes vs. no 0.38 (0.21-0.70) 0.002 1.12(0.44-2.89) 0.802
Baseline PSA prior to treatment with AA, ng/ml <10 vs. =10 0.30 (0.17-0.55) <0.001 0.37(0.21-0.66)  0.001
PSA response (%) Yes vs. no 7.22 (3.58-14.6) <0.001 6.09 (3.07-12.0) <0.001

iPSA, initial prostate-specific antigen; CRPC, castration-resistant prostate cancer; ADT, androgen deprivation therapy; ENZ, enzalutamide;
DTX, docetaxel; AA, abiraterone acetate; HR, hazard ratio; CI, confidence interval.

Table III. Univariate and multivariate analysis for overall survival.

Univariate analysis

Multivariate analysis

Clinicopathological characteristics Compared groups  HR (95% CI)  P-value HR (95% CI)  P-value
Age, years <75 vs. =75 1.25(0.55-2.86) 0597

Gleason score <8 vs.>9 0.78 (0.34-1.77)  0.500

Prostatectomy or radiation Yes vs. no 1.08 (0.43-2.70) 0.547

iPSA, ng/ml <150 vs. =150 0.85(0.38-1.89)  0.691

Time to CRPC, days <600 vs. =600 1.27 (0.59-2.73) 0.534

PSA nadir, ng/ml <0.5vs. =205 1.28 (0.56-291) 0.554

Period from initial ADT start to PSA nadir, days <300 vs. =300 243 (0.99-599) 0.053

Number of anti-androgen treatment lines <l vs.>2 1.29 (0.58-2.88) 0.532

Previous use of estrogen preparations Yes vs. no 041 (0.19-0.90) 0.027 0.5(0.22-1.14) 0.097
Bone metastasis Yes vs. no 1.05(0.44-2.53) 0915

Lymph node metastasis Yes vs. no 1.28 (0.51-3.22)  0.603

Visceral metastasis Yes vs. no 0.58 (0.22-1.55) 0.278

Previous use of ENZ Yes vs. no 0.53 (0.24-1.19)  0.125

Previous use of DTX Yes vs. no 1.03(042-2.50) 0.954

Baseline PSA prior to treatment with AA, ng/ml <10 vs. =10 0.38 (0.17-0.88) 0.024 0.38 (0.17-0.88) 0.024

iPSA, initial prostate-specific antigen; CRPC, castration-resistant prostate cancer; ADT, androgen deprivation therapy; ENZ, enzalutamide;
DTX, docetaxel; AA, abiraterone acetate; HR, hazard ratio; CI, confidence interval.

COU-AA-301 clinical trial (6). This may also be due to the
higher proportion of patients with a high Gleason score and a
history of ENZ use. A number of previous studies in Japanese

patients with CRPC have also revealed a shorter PFS and OS
compared with those in phase III trials (20-22). It has been
reported that the differences in androgen receptor signaling
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between men of African and Caucasian descent accounts for
the differences in the percentage of patients responding to
AA, using the decline in PSA level as a marker of responsive-
ness, although there were no significant differences in PFS
or OS (13). Similarly, it may be that the response in Japanese
patients may also differ.

The AR-signaling pathway is a target common to ENZ
and AA; however, these drugs differ in their mechanism of
action. ENZ inhibits AR signaling by the competitive inhibi-
tion of binding of androgens, which inhibits the translocation
of the ligand-bound receptor to the nucleus and the subsequent
binding to its response elements in DNA. By contrast, AA
inhibits CYP17A1, which is crucial for testosterone synthesis,
resulting in the potent suppression of extragonadal androgen
production (6,8). The specific mechanisms of resistance
to ENZ and AA have yet to be clearly identified. However,
Antonarakis et al (23) revealed that the detection of androgen
receptor splice variant-7 (AR-V7) mRNA in circulating tumor
cells was associated with poorer outcomes in patients with
CRPC treated with AA and ENZ. Additionally, prior treat-
ment with ENZ and AA is associated with AR-V7 positivity,
and thus AR-V7 may be linked to cross-resistance (23).

The outcome of AA treatment in DTX-naive patients
with CRPC following progression during ENZ treatment
is unknown. In a study of outcomes of AA following the
failure of ENZ in 14 DTX-naive patients with mCRPC,
Yamada er al (24) revealed a 50% PSA decline rate of 7%,
median PFS of 3.4 months and median OS from the initial
treatment of AA of 9.1 months. Miyake et al (22) compared
the efficacies of sequential AA and ENZ therapy in patients
with DTX-naive mCRPC. In 59 patients receiving AA
therapy following progression after treatment with ENZ,
the 50% PSA decline rate was 16.9%, median PFS was
2.6 months and median OS from the initial treatment of
ENZ was 22.1 months. There are also a number of reports on
AA in post-DTX patients with CRPC following progression
after treatment with ENZ (25,26). In 30 post-DTX patients
treated with AA following the failure of ENZ therapy,
Noonan et al (25) identified that 4% of all patients had a
50% PSA decline after treatment with AA, median PFS of
15.4 weeks and median OS from the initial treatment of AA
of 50.1 weeks. In a similar study, in 38 post-DTX patients
treated with AA following progression after treatment with
ENZ, the 8% of all patients had a 50% PSA decline after
treatment with AA the median PFS was 2.7 months and
the median OS from the initiation of AA treatment was
7.2 months (26). Regardless of the history of DTX treatment,
these outcomes in post-ENZ patients were inferior to those of
pre-ENZ patients owing to the cross-resistance between ENZ
and AA therapies.

The group of patients who comprised the present study
population contains patients with CRPC, according to their
PSA levels, without radiological evidence of metastasis.
The provisional clinical opinion of the American Society of
Clinical Oncology differs on its consensus recommendations
for treatment, as in men with CRPC displaying no evidence
of metastasis, second-line hormonal therapy in those in the
high risk group may be considered but is not advised (27).
In patients with metastatic cancer, AA or ENZ is advised.
A majority of clinical studies on AA concern patients with
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mCRPC; however, it was previously reported that treatment
with ADT in combination with AA was associated with
significantly higher rates of OS and PFS compared with ADT
alone in men with castration-sensitive PC (28,29). Although no
difference was observed between patients with nmCRPC and
patients with mCRPC in the present study owing to the limited
number of patients, AA may be more effective for patients
with nmCRPC compared with patients with mCRPC based on
previous evidence.

The Eastern Cooperative Oncology Group performance
status (ECOG-PS), duration of ADT, PSA response and
presence of visceral metastasis have been reported to be
prognostic factors for patients with mCRPC receiving
AA treatment (30-32). In a study of 220 post-DTX patients
treated with AA, Van Praet et al (33) obtained an improved
estimate of OS using a multivariate model comprising 5 inde-
pendent risk factors: Hemoglobin <12 g/dl, >10 metastases,
ECOG-PS, radiographic progression and <90 months since
diagnosis. However, the majority of studies have focused
on post-DTX patients and there are few reliable prognostic
models in DTX-naive patients with CRPC treated with AA.
Poon et al (34) suggested that visceral metastasis and the
response of PSA were associated with PFS and OS in 58
DTX-naive patients with mCRPC treated with AA, similar to
post-DTX patients with mCRPC. In addition, Miyake ef al (35)
revealed that the time until PSA nadir following treatment with
AA was an independent predictor of PFS in 125 patients with
DTX-naive mCRPC receiving AA. In a study that included
DTX-naive and post-DTX patients with CRPC, ‘duration of
primary ADT’ and ‘no prior chemotherapy’ were associated
with the duration of AA treatment (36).

The present study revealed that a history of anti-CRPC
agent use, including DTX and ENZ, was associated with PFS
time in univariate analysis. In the present study, the response
to ENZ, DTX and estrogen preparations that were previously
performed were not assessed; however, they may be associated
with the therapeutic effect of AA.

The response of PSA was significantly associated with
PFS in multivariate analysis. In the exploratory analysis of the
COU-AA-302 clinical trial, the association of PSA response
with radiographic PFS (rPFS), OS time and time to PSA
progression was examined. Another study has revealed the
presence of an association between PSA response and treat-
ment efficacy of AA (37). Additionally, Rescigno et al (38)
identified that patients that did not achieve a 30% decline in
PSA after 4 weeks of AA had a lower likelihood of achieving
a PSA response at 12 weeks and a significantly decreased OS
time, compared with patients that achieve a 30% decline in
a study of 274 patients with mCRPC treated with AA prior
to or following DTX treatment. If a PSA response is associ-
ated with PFS or OS time, it may be an effective clinical
biomarker. However, a PSA flare, a phenomenon in which
PSA is temporarily elevated following the treatment of an
luteinizing-hormone-releasing hormone agonist or DTX
treatment, may also occur with AA treatment (39). Therefore,
when observing changes in PSA, the possibility of PSA
flares should be considered. The baseline PSA level prior
to treatment with AA was the only independent prognostic
factor for PFS and OS in the present study. In the exploratory
analysis of the COU-A A-302 clinical trial, associations were
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identified between baseline PSA level and rPFS, OS and time
until PSA progression, including the PSA response (37).
These results indicate that long-term treatment efficacy
may be sustained by the administration of AA when PSA
levels are low.

There are several limitations in the present study. PFS was
not analyzed separately for PSA and rPFS, and the limited
sample size prevented separate analyses for DT X-naive and
post-DTX patients. In addition, owing to the short obser-
vation period, the median OS time was not reached for
DTX-naive patients. Furthermore, the group of patients that
comprised the study population was not representative of a
typical patient with prostate cancer who has failed treatment
following primary curative therapy, which is due to the fact
that few patients in the present study underwent prior pros-
tatectomy radical or radiotherapy, and at least two-thirds of
patients had a Gleason score of at least 9. The PSA level at
the time of diagnosis was a median of 92 ng/ml, which does
not correspond to a typical screening population with PSA
of >4 ng/ml. Thus, the study group appears to have a selec-
tion bias towards high-grade cancer. Despite quality-control
efforts, the study is additionally limited by its retrospective
design, potential for selection bias and incomplete or variable
assessments. However the results of the present study reflect
the characteristics of AA treatment of CRPC in current clinical
practice in Japan.

In conclusion, the present study evaluated the outcomes of
patients with CRPC treated with AA in clinical practice in
Japan. The efficacy of AA appeared to be lower in the present
cohort than that in other studies, which may be due to a higher
proportion of patients with a high Gleason score, treatment
with an anti-androgen regimen, and a history of estramustine
phosphate or ENZ use in the present study. Analysis of prog-
nostic factors revealed that PSA response and baseline PSA
levels were associated with a longer PFS time and baseline PSA
was associated with longer OS time. In this context, long-term
treatment efficacy may be sustained by the administration of
AA in patients with lower PSA levels, and it may be better to
change the agent at an early stage if patients do not exhibit a
response as measured by PSA levels.
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