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Abstract Objective: This double-blind, placebo-controlled phase 3 study was designed to
compare efficacy and safety of abiraterone acetate þ prednisone (abiraterone) to prednisone
alone in chemotherapy-naı̈ve, asymptomatic or mildly symptomatic metastatic castration-
resistant prostate cancer (mCRPC) patients from China, Malaysia, Thailand and Russia.
Methods: Adult chemotherapy-naı̈ve patients with confirmed prostate adenocarcinoma,
Eastern Cooperative Oncology Group (ECOG) performance status (PS) grade 0e1, ongoing
androgen deprivation (serum testosterone <50 ng/dL) with prostate specific antigen (PSA)
or radiographic progression were randomized to receive abiraterone acetate (1000 mg,
QD) þ prednisone (5 mg, BID) or placebo þ prednisone (5 mg, BID), until disease progression,
unacceptable toxicity or consent withdrawal. Primary endpoint was improvements in time to
PSA progression (TTPP).
Results: Totally, 313 patients were randomized (abiraterone: n Z 157; prednisone: n Z 156);
and baseline characteristics were balanced. At clinical cut-off (median follow-up time: 3.9
months), 80% patients received treatment (abiraterone: n Z 138, prednisone: n Z 112). Me-
dian time to PSA progression was not reached with abiraterone versus 3.8 months for predni-
sone, attaining 58% reduction in PSA progression risk (HR Z 0.418; p < 0.0001). Abiraterone-
treated patients had higher confirmed PSA response rate (50% vs. 21%; relative odds Z 2.4;
p < 0.0001) and were 5 times more likely to achieve radiographic response than prednisone-
treated patients (22.9% vs. 4.8%, p Z 0.0369). Median survival was not reached. Most common
(�10% abiraterone vs. prednisone-treated) adverse events: bone pain (7% vs. 14%), pain in ex-
tremity (6% vs. 12%), arthralgia (10% vs. 8%), back pain (7% vs. 11%), and hypertension (15% vs.
14%).
Conclusion: Interim analysis confirmed favorable benefit-to-risk ratio of abiraterone in chemo-
therapy-naı̈ve men with mCRPC, consistent with global study, thus supporting use of abirater-
one in this patient population.
ª 2017 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
1. Introduction

Burden of prostate cancer is increasing worldwide and
becoming the fourth most common malignancy and fifth
leading cause of cancer deaths in men. The incidence of
prostate cancer varies widely between different
geographical areas due to differences in ethnic origin and
genetic polymorphisms, incidence being highest in North
America (97.2/100,000) and Northern Europe (85/100,000)
and low in southeastern Asia (11.2/100,000) and eastern
Asia (10.5/100,000) [1,2]. Incidence of prostate cancer in
China (47,000 cases, 2.1%) is estimated to be much lower
than that in the United States (233,000 cases, 25.0%) [3].
Most Asian patients have symptomatic prostate cancer for
which surgical or medical castration is the standard treat-
ment and nearly two thirds experience biological recur-
rence (median follow-up: 16.8 months) [4], leading to
castration-resistant prostate cancer (CRPC) and eventu-
ally to metastatic castration-resistant prostate cancer
(mCRPC) [5].

Abiraterone acetate (Zytiga�), a prodrug of abiraterone,
and a CYP17 specific inhibitor, targets pathogenesis of
castration resistance by blocking adrenal, testicular and
tumoral androgen synthesis. It is approved in over 90
countries including Europe and the United States and more
recently, in Japan (July 2014). In combination with pred-
nisone or prednisolone, abiraterone has shown clinical
benefit with low toxicity in chemotherapy-naı̈ve and
docetaxel-treated mCRPC patients, and patients recruited
to pivotal studies conducted in North America, European
Union and Australia [6,7]. However, limited information is
available in Asian population, which constituted only a
small (�5%) percentage of these patients [8]. Extrapolating
the results of studies from North America, Europe, and
Australia to other ethnic populations may not be readily
done. Thus, there is an unmet need for robust data in these
patient populations for management of mCRPC.

Current study was designed to provide safety and effi-
cacy of abiraterone in chemotherapy-naı̈ve mCRPC patients
from China, Malaysia, Thailand and Russia to allow bridging
of clinical data on abiraterone between rest of the world
and these populations. Primary objective of this study was
to compare the time to prostate specific antigen (PSA)
progression (TTPP) of abiraterone þ prednisone versus
placebo þ prednisone in asymptomatic or mildly symp-
tomatic chemotherapy-naı̈ve mCRPC patients.
2. Patients and methods

2.1. Study population

Chemotherapy-naı̈ve patients �18 years old with mCRPC
and disease progression who had either asymptomatic
(Brief-Pain Index-Short Form [BPI-SF] score: 0e1) or mildly
symptomatic (BPI-SF score: 2e3) disease, were enrolled.
These patients had confirmed adenocarcinoma of the
prostate; PSA progression based on Prostate Cancer
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Working Group 2 (PCWG2) criteria [9] or radiographic pro-
gression as per modified Response Evaluation Criteria in
Solid Tumors (RECIST); medical or surgical castration
(serum testosterone levels < 50 ng/dL [<1.7 nmol/L]);
Eastern Cooperative Oncology Group (ECOG) performance
status (PS) 0 or 1; and adequate hematological and
biochemical aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) �2.5 � upper limit of normal (ULN)
indices. In patients treated with luteinizing hormone-
releasing hormone (LHRH) agonists, the therapy was initi-
ated at least 4 weeks prior to cycle 1 day 1 and was
continued throughout the study.

Key exclusion criteria included: serious or uncontrolled
coexistent non-malignant disease (including active and
uncontrolled infection); uncontrolled hypertension; active
or symptomatic viral hepatitis or chronic liver disease;
brain metastasis; pituitary or adrenal dysfunction; clinically
significant heart disease; gastrointestinal disorders and
malignancy within the previous 5 years other than basal cell
or squamous cell carcinomas of skin with a >30% probability
of recurrence within 12 months. Patients previously treated
for mCRPC with cytotoxic chemotherapy (docetaxel), bio-
logic therapy, radiation (expect for primary tumor, 6 weeks
prior to cycle 1 day 1) or radionuclide therapies, patients
treated with opiate analgesics for cancer-related pain,
ketoconazole for prostate cancer (>7 days), flutamide or
azole drug within 4 weeks of cycle 1 day 1, or non-steroidal
antiandrogens were also excluded from the study. Patients
whose PSA did not decline for >3 months in response to
anti-androgen given as a second line or later intervention
required a 2-week washout prior to cycle 1 day 1.

Concomitant medications like 5a-reductase inhibitor,
ketoconazole, diethylstilbestrol, PC-SPES (a herbal pro-
priety mixture), and other treatments that would have
endocrine effects on prostate cancer, radiopharmaceuti-
cals such as strontium (89Sr) or samarium (153Sm), spi-
ronolactone, fludrocortisones, digoxin, pomegranate juice
or supplements, indole-3-carbinol, flaxseed oil, black
cohosh and anti-androgens both non-steroidal (bicaluta-
mide, flutamide, nilutamide) and steroidal (megestrol ac-
etate), cyproterone acetate and traditional Chinese
medicines with an anti-cancer indication were prohibited
during the study.

The study was conducted in accordance with the ethical
principles that have their origin in the Declaration of Hel-
sinki and that are consistent with Good Clinical Practices,
applicable regulatory requirements, and in compliance
with the study protocol. The study protocol was reviewed
and approved by the Institutional Review Board (Appendix
1). All enrolled participants provided written consent for
participation in the study.

2.2. Study design

This multinational, randomized, double-blind, placebo-
controlled, phase 3 study conducted at 42 study sites in Asia
(China, Malaysia, and Thailand) and Europe (Russia), con-
sisted of screening period (within 28 days prior to cycle 1
day 1), treatment period (from the first dose of study drug
to end-of-treatment evaluation; each treatment cycle was
28 days), and follow-up period (follow-up for survival every
3 months up to 60 months). The study is registered at
clinicaltrials.gov (NCT01591122).

During the treatment period, eligible patients were
randomized (1:1) to abiraterone 1000 mg (administered as
4 � 250-mg tablets) orally once daily or matching placebo,
along with prednisone 5 mg orally twice daily. Patients
continued to receive study treatment until disease pro-
gression or unacceptable toxicity. Up to two dose re-
ductions were allowed for study drug and one dose
reduction for prednisone (minimum 5 mg daily).

2.3. Efficacy

The primary efficacy endpoint was TTPP, defined as the
time interval from the date of randomization to the date of
PSA progression as defined by PCWG2 criteria, of abirater-
one versus placebo group. Secondary endpoints included
overall response rate (ORR, proportion of patients with
measurable disease achieving a complete or partial
response according to modified RECIST version 1.0 criteria
[baseline lymph node size �2 cm can be considered a tar-
geted lesion], tumor measurements [CT or MRI, bone scans,
other imaging procedures] assessed at screening; tumor
measurements and response evaluation assessed on day 1
of cycles 3, 5, 7, and 10; every 3 cycles beyond cycle 10;
and at treatment discontinuation, if applicable); time to
initiation of cytotoxic chemotherapy (docetaxel) for met-
astatic prostate cancer; PSA response rate (proportion of
patients achieving a PSA decline �50% according to PCWG2
criteria); patient-reported outcome questionnaires (total
score and each subscale score from FACT-P [physical well-
being, social/family well-being, emotional well-being,
functional well-being, and prostate cancer subscale]);
time to pain intensity progression (time interval from
randomization to the first date a patient experienced an
increase by 2 points from baseline in the BPI-SF worst pain
intensity item [item 3] observed at two consecutive eval-
uations �4 weeks apart without decrease in analgesic usage
score); time to pain interference progression (time interval
from randomization to the first date a patient experienced
an increase of 50% the standard deviation of baseline scores
from baseline in the average of BPI-SF pain interference
item scores); time to deterioration in ECOG PS grade from
0e1 to �2; and time to analgesic progression (time interval
from randomization to first date of increase in analgesic
usage score �30% from baseline observed at two consecu-
tive evaluations �4 weeks apart).

2.4. Safety

Safety assessments included monitoring for adverse events
(AEs), clinical laboratory tests, vital signs, 12-lead elec-
trocardiograms (ECGs), and physical examinations.

2.5. Statistical analysis

Considering an exponential distribution with a proportional
hazards model for TTPP, with 181 PSA progression events,
the study had a power of 90% at the 2-tailed significance
level of 0.05 to detect a difference between a median TTPP
of 4 months in the placebo group and a median TTPP of 6.5
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months in the abiraterone (hazards ratio [HR] Z 0.62).
Assuming that 20 patients would be enrolled per month
over 14.5 months and follow-up of approximately 2 months
after the last patient enrollment, a total sample size of
approximately 290 patients was planned for the study.

An interim analysis was planned when approximately
50% of TTPP events (91 events) were observed to allow for
the early termination of the study if superiority was
demonstrated. The a spending for the interim analysis was
based on the Pocock boundary as implemented by Lan
DeMets a spending method. The cumulative Pocock a
spending was anticipated to be 0.0310 for the interim
analysis and 0.0500 for the final analysis. The primary
analysis of the primary and secondary efficacy time-to-
event endpoints was based on the stratified log-rank test;
sensitivity analyses using the nonstratified log-rank test,
and Cox proportional hazards model also were performed as
supportive analyses. Hypotheses testing was performed at a
2-sided overall significance level of a Z 0.05.

Estimates of the time-to-event endpoints were obtained
using the KaplaneMeier methods. Response endpoints (PSA
response rate, objective response rate) were summarized
using descriptive statistics for categorical data by treatment
group. The relative risk (treatment : control) was reported
along with the associated 2-sided 95% confidence intervals
(CIs). Statistical inference was evaluated using the Chi square
statistic; the Fisher’s exact test was used if the expected
counts were small. Safety was analyzed descriptively.

All efficacy endpoints were analyzed using intent-to-
treat (ITT) analysis set (all patients randomized into the
study). Safety analysis set included all patients who
received at least one dose of study medication. All statis-
tical analyses were performed using SAS� version 9.1.3 (SAS
Institute Inc., Cary, NC, USA). In general, all hypotheses
testing were implemented at a 2-tailed significance level of
a Z 0.05 and interval estimations were reported using 2-
tailed 95% CIs.

3. Results

3.1. Patient disposition and baseline characteristics

Total of 313 patients were randomized (abiraterone:
n Z 157; prednisone alone: n Z 156) at 42 sites in China
(n Z 238), Thailand (n Z 3), Malaysia (n Z 3), and Russia
(n Z 69) from 27 March 2012 to 14 February 2013. At
interim analysis (18 March 2013), 250 patients continued to
receive study treatment. More prednisone-treated patients
discontinued the study treatment (abiraterone: 12.1%;
prednisone: 28.2%) with disease progression being the most
common reason for withdrawal (Fig. 1).

Baseline characteristics of all patients were similar be-
tween the two treatment groups. Median age was 71 years;
at initial diagnosis, 61% of patients had metastatic disease
(M1) and 55% patients had Gleason score �8. Mean time
from initial diagnosis to first dose was similar in both
treatment groups (abiraterone: 3.09 years; prednisone:
3.63 years) (Table 1).

All patients received prior hormonal therapy; 47% had or-
chiectomy, 62% had prior LHRH agonist therapy. Themajority
of patients (88.5%) received no opioid and non-opioid
analgesics and 11.2% received non-opioid analgesics at
baseline. One prednisone-treated patient received opiates
for moderate pain (defined as a score of 2 on theWHO scale).
Similar use of concomitant medications was found in both
treatment groups. The most common concomitant medica-
tions received by patients were endocrine therapy (abir-
aterone: 50%; prednisone: 58%) including LHRH agonists
(abiraterone: 49%; prednisone: 58%), followed by bisphosph-
onates (abiraterone: 26%; prednisone: 34%), calcium channel
blockers (abiraterone: 22%; prednisone: 21%), and herbals
and traditional medicines (abiraterone: 22%; prednisone:
17%).

Median treatment duration was 3.8 months in abirater-
one group and 3.4 months in prednisone group. Overall, 68%
(n Z 106) patients in abiraterone group and 63% (n Z 98)
patients in prednisone group had initiated treatment for >4
cycles (median 4 cycles).

Overall, 19% of patients (30/157) in abiraterone group and
12% (18/156) in prednisone group had �1 dose interruptions
of study drug. AE was the most common reason for abirater-
one/placebo dose interruption (abiraterone: 7%; prednisone:
5%) or dose reduction (abiraterone: 4%; prednisone: 1%), and
for prednisone dose reduction in nine patients (abiraterone:
1%; prednisone: 1%) or dose modification/interruption (abir-
aterone: 3%; prednisone: 4%). One prednisone-treated pa-
tient had increased prednisone dose due to inadvertent self-
administration of three 5-mg prednisone tablets.

3.2. Primary efficacy

Interim analysis was conducted with 94 TTPP events (abir-
aterone: n Z 34; prednisone: n Z 60); treatment with
abiraterone significantly decreased the risk of PSA pro-
gression by 58% compared with prednisone alone
(HR Z 0.42; 95%CI: 0.27, 0.65; p < 0.0001). With a median
follow-up of 3.9 months, the median TTPP was not reached
in abiraterone group while it was 3.8 months in prednisone
group (Fig. 2). The p value (p < 0.0001) crossed a pre-
planned Pocock stopping boundary (nominal significance
level of 0.0310). Sub-group analysis demonstrated that
treatment effect of abiraterone on TTPP was favorable
across all sub-groups (Fig. 3).

3.3. Secondary efficacy

Overall, 50% of patients in abiraterone group and 21% in
prednisone group had a confirmed PSA response (relative
riskZ 2.4; p< 0.0001) (Fig. 4). Themajority of patients (87%)
hadonly PSAprogression as evidence ofdiseaseprogression at
baseline; hence, the number of patients with measurable
disease at baseline was low (n Z 77; abiraterone: n Z 35;
prednisone: n Z 42). Of these, 10 patients (abiraterone:
22.9%; prednisone: 4.8%) had an objective response (relative
risk Z 4.8, p Z 0.0369) (Fig. 5). The best overall responses
were partial responses; no patient achieved a complete
response (Table 2). At clinical cut-off, 11 (3.5%) patients died
(abiraterone: nZ 6; prednisone: nZ 5). The median time to
initiation of cytotoxic chemotherapy was not reached either
due to low number of events.

The mean FACT-P total score rose from 116.65 (cycle 1
day 1) (n Z 157) to 120.18 (cycle 7 day 1) (n Z 45) in the



Figure 1 Patient disposition.
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abiraterone group and from 116.18 (cycle 1 day 1)
(n Z 156) to 117.85 (cycle 7 day 1) (n Z 30) in the pred-
nisone group. The numerical increase in the FACT-P total
mean score was larger for the abiraterone group, and more
patients in abiraterone group (n Z 18, 11.5%) than in
prednisone group (n Z 10, 6.4%) reached 10 point
improvement in FACT-P total score at cycle 7 day 1 visit
compared with baseline. Similarly, the mean FACT-P
prostate cancer score rose from 34.25 (cycle 1 day 1) to
35.28 (cycle 7 day 1) in the abiraterone group and from
32.96 (cycle 1 day 1) to 34.12 (cycle 7 day 1) in the pred-
nisone group. The numerical increase in FACT-P prostate
cancer score was similar between two groups. Totally, 25
patients abiraterone: n Z 10; prednisone: n Z 15 expe-
rienced a pain intensity progression event; the median
time to pain intensity progression was not reached in
either treatment group due to a low number of events. The
risk of pain interference progression was significantly
reduced in abiraterone-treated patients (38%) versus
prednisone (HR Z 0.620; 95%CI: 0.384, 1.000; pZ 0.0481).
The median time to pain interference progression was not
reached for the abiraterone group and was 7.79 months for
the prednisone group (Table 3). The median time to
deterioration in ECOG PS grade and the median time to
analgesic progression were not reached due to the low
number of events.
3.4. Safety

The most common (�10% of patients) AEs in either treatment
group were bone pain, arthralgia, back pain, pain in extrem-
ity, increased ALT, and hypertension (Table 4); most events
were grade 1 or 2. Overall, 17% of patients in abiraterone
group and 21% in prednisone group had grade 3 or 4 AEs. Most
frequently (�2% patients) reported grade 3 or 4 AEs in either
treatment groups included hypertension (3% vs. 4%),
increased alkaline phosphatase (3% vs. 2%), bone pain (0% vs.
3%), increased ALT (3% vs. 0%), and anemia (0.6% vs. 2.6%).

Four (3%) patients in each treatment group died within
30 days of last dose. Overall incidence of serious AEs was
low (abiraterone: 4%; prednisone: 7%) (Table 4).

Amongst AEs of special interest, more patients in abir-
aterone group reported cardiac disorders (10% vs. 4%) and
hypokalemia (8% vs. 5%) compared with the prednisone-
group; hepatotoxicity (19% vs. 20%), hypertension (15% vs.
14%), and anemia (6% vs. 8%) were similar between the two
treatment groups. Most of the events were grade 1 or 2 in
severity. Four abiraterone-treated patients and one
prednisone-treated patient had serious adverse events
(SAEs) (arrhythmias [n Z 1 in each treatment group],
ischemic heart disease [n Z 2, abiraterone], and cardiac
failure [n Z 1, abiraterone]). One patient (abiraterone-



Table 1 Demographics and baseline characteristics (ITT analysis set).

China Russia Overalla

Abiraterone
(n Z 119)

Prednisone
(n Z 119)

Abiraterone
(n Z 35)

Prednisone
(n Z 34)

Abiraterone
(n Z 157)

Prednisone
(n Z 156)

Total
(n Z 313)

Age (year)

Mean � SD 70.50 � 9.00 71.80 � 8.68 66.70 � 7.30 67.40 � 8.03 69.70 � 8.72 70.80 � 8.64 70.30 � 8.69
<65 years, n (%) 31 (26) 24 (20) 11 (31) 16 (47) 42 (27) 40 (26) 82 (26)
�65 years, n (%) 88 (74) 95 (80) 24 (69) 18 (53) 115 (73) 116 (74) 231 (74)

Ethnicity, n (%)

Hispanic or Latino 2 (2) 0 1 (3) 2 (6) 3 (2) 2 (1) 5 (2)
Not Hispanic
or Latino

117 (98) 119 (100) 34 (97) 32 (94) 154 (98) 154 (99) 308 (98)

Race, n (%)

White 0 0 35 (100) 34 (100) 35 (22) 34 (22) 69 (22)
Asian 119 (100) 119 (100) 0 0 122 (78) 122 (78) 244 (78)

Weight (kg)

Mean � SD 69.52 � 10.80 68.76 � 10.37 88.76 � 13.25 82.59 � 14.03 73.67 � 13.90 71.74 � 12.53 72.71 � 13.25
Years from initial diagnosis to 1st dose

Mean � SD 2.99 � 2.18 3.49 � 3.10 3.31 � 2.20 4.02 � 2.67 3.09 � 2.22 3.63 � 3.02 3.36 � 2.66
Years from staging to 1st dose

Mean � SD 2.10 � 2.94 3.50 � 3.29 2.60 � 3.13
Baseline PSA (ng/mL)

Median (range) 49.11 (0.37,
12,633.69)

53.98 (2.37,
2438.76)

40.30 (1.44,
1554.21)

72.12 (11.36,
2850.24)

48.57 (0.37,
12,633.69)

55.73 (2.37,
2850.24)

50.89 (0.37,
12,633.69)

Gleason score at initial diagnosis, n (%)

<7 6 (6) 8 (8) 2 (6) 5 (19) 8 (6) 14 (11) 22 (8)
7 36 (36) 29 (30) 17 (55) 13 (50) 54 (40) 42 (33) 96 (37)
�8 58 (58) 61 (62) 12 (39) 8 (31) 72 (54) 71 (56) 143 (55)

Baseline extent of disease, n (%)

Bone 117 (98) 117 (98) 27 (77) 28 (82) 147 (94) 148 (95) 295 (94)
Bone only 94 (79) 105 (88) 12 (34) 9 (27) 109 (69) 116 (74) 225 (72)
Soft tissue or node 22 (19) 11 (9) 20 (57) 22 (65) 42 (27) 34 (22) 76 (24)
Other 6 (5) 4 (3) 12 (34) 8 (24) 18 (12) 12 (8) 30 (10)

ECOG performance status, n (%)

0 65 (55) 65 (55) 13 (37) 13 (38) 80 (51) 81 (52) 161 (51)
1 54 (45) 54 (45) 22 (63) 21 (62) 77 (49) 75 (48) 152 (49)

Evidence of disease progression, n (%)

PSA only 109 (92) 110 (92) 23 (66) 26 (77) 135 (86) 137 (88) 272 (87)
Radiographic
progression

10 (8) 9 (8) 12 (34) 8 (23) 22 (14) 19 (12) 41 (13)

ECOG, Eastern Cooperative Oncology Group; ITT, intent to treat; PSA, prostate specific antigen.
a Overall includes subjects from Russia, China, Malaysia, and Thailand.
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treated) experienced an SAE of grade 4 congestive cardiac
failure secondary to grade 3 lung infection and died with a
primary cause of multiorgan failure (considered as not
related to the study drug); this patient also had two re-
ported events of grade 2 atrial flutter (with recovery)
before the lung infection occurred.

In abiraterone group, deaths were due to prostate can-
cer (n Z 2) or AE (metastasis to the central nervous system
[n Z 1] and multiorgan failure [n Z 1]). In prednisone
group, deaths were due to colorectal cancer (n Z 1);
duodenal ulcer hemorrhage, lung infection and peptic ulcer
(n Z 1), acute renal failure (n Z 1) and sudden death
(n Z 1). Four patients in abiraterone group and three in
prednisone group had grade 3 hypertension while two
abiraterone treated patients had grade 3 hypokalemia and
one had grade 4 hypokalemia; no grade 3e4 hypokalemia
was reported in prednisone alone-treated patients. No SAEs
related to hypertension or hypokalemia or peripheral
edema, were reported and there were no deaths in either
treatment group due to any of these events. One
abiraterone-treated patient and four prednisone alone-
treated patients had grade 3 anemia; no grade 4 anemia
was reported in either treatment group. No osteoporosis
and osteoporosis-related AEs were reported in the
abiraterone group. One prednisone alone-treated patient
experienced an SAE of grade 4 thoracic vertebral fracture,
which along with grade 4 paraplegia and grade 2 urinary
incontinence led to discontinuation of study drug. No
cataract or sexual dysfunction-related AEs were reported.

4. Discussion

The current study was conducted to provide clinical data on
the safety and efficacy of abiraterone when co-



Figure 2 Time to prostate specific antigen progression. AA,
abiraterone acetate; Obs, observation.

Figure 3 Time to PSA progression based on PCWG2 criteria,
forest plot. AA, abiraterone acetate; ECOG, Eastern coopera-
tive oncology group; NE, not estimable; PCWG, prostate cancer
working group; PSA, prostate specific antigen.

Figure 5 Waterfall plot of maximum change in the sum of
longest diameter of target lesions from baseline in patients
with measurable disease at baseline. Shown are the greatest
percentage changes in the sum of longest diameter of target
lesions for each patient. A patient must have both baseline and
at least one postbaseline assessment to be included in this
graph. For patients with more than 100% change, the changes
are truncated at 100% on both Y axes.

Table 2 Best overall response rate based on modified
RECIST criteria in patients with measurable disease at
baseline (ITT analysis set).

Abiraterone
(n Z 157)

Prednisone
(n Z 156)
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administered with prednisone in patients with mCRPC from
China, Malaysia, Thailand and Russia who had progressive
disease after androgen deprivation therapy (ADT), to allow
extrapolation of the clinical data generated in the Western
countries to these patients. To this end, the study was
designed to be as similar as possible to permit the highest
comparability with the global study conducted in
Figure 4 Waterfall plot of maximum change in PSA from
baseline. Shown are the greatest percentage changes in PSA for
each patient. A patient must have both baseline and at least
one post-baseline assessment to be included in this graph. For
patients with more than 100% change, the changes are trun-
cated at 100% in both Y axes. PSA, prostate specific antigen.
asymptomatic or mildly symptomatic chemo-naı̈ve patients
with mCRPC from North America, Europe and Australia [8].

Consistent with the global study results which demon-
strated a median TTPP of 11.1 months for abiraterone group
versus 5.6months for prednisone group [8], the current study
also demonstrated that abiraterone effectively achieved a
significant improvement in TTPP. The median TTPP was not
reached in the abiraterone group (lower bound of 95%CI for
median was 6.54 months) while it was 3.8 months in the
prednisone group. This is consistent with another study with
similar study design conducted in Asian patients with mCRPC
Total no. patients
with measurable
disease at
baseline, n (%)

35 (100) 42 (100)

Responders 8 (22.9) 2 (4.8)
Non-responder 27 (77.1) 40 (95.2)
p value 0.0369

Relative risk (95%CI) 4.8 (1.1, 21.2)
Best overall response, n (%)

CR 0 0
PR 8 (22.9) 2 (4.8)
SD 24 (68.6) 22 (52.4)
PD 1 (2.9) 6 (14.3)
NE 2 (5.7) 12 (28.6)

CR, complete response; ITT, intent-to-treat; NE, not evaluable;
PD, progressive disease; PR, partial response; RECIST, response
evaluation criteria in solid tumors; SD, stable disease.
CR or PR is defined as having a confirmed CR or PR response.
Responder is defined as having a confirmed CR or PR response;
p value is from Fisher exact test; relative risk >1 favors
abiraterone.



Table 3 All secondary endpoints seen in each group (ITT analysis set).

Abiraterone (n Z 157) Prednisone (n Z 156) p-Value and HR (95%CI)

Time to initiation of cytotoxic chemotherapy, stratified analysis
Event, n (%) 1 (0.6) 2 (1.3)
Censored, n (%) 156 (99.4) 154 (98.7) 0.3908

0.361 (0.032, 4.069)Range, month (1.0þ, 11.1þ) (0.7þ, 11.2þ)
6-month event-free rate, % (95%CI) 100 (100, 100) 98.5 (94.0, 99.6)

Time to pain intensity progression, stratified analysis
Event, n (%) 10 (6.4) 15 (9.6)
Censored, n (%) 147 (93.6) 141 (90.4)
25th percentile, month (95%CI) NE (NE, NE) NE (6.47, NE) 0.2228

0.608 (0.272, 1.363)Range, month (0.0þ, 11.1þ) (0.0þ, 11.1þ)
6-month event-free rate, % (95%CI) 92.1 (85.5, 95.8) 87.7 (76.8, 93.7)

Time to pain interference progression, stratified analysis
Event, n (%) 31 (19.7) 42 (26.9)
Censored, n (%) 126 (80.3) 114 (73.1)
25th percentile (95%CI) 5.59 (2.79, NE) 2.83 (1.91, 4.57) 0.0481

0.620 (0.384, 1.000)Median, month (95%CI) NE (8.35, NE) 7.79 (5.55, NE)
75th percentile, month (95%CI) NE (8.35, NE) NE (NE, NE)
Range, month (0.0þ, 11.1þ) (0.0þ, 11.1þ)
6-month event-free rate, % (95%CI) 73.7 (63.3, 81.6) 60.8 (48.8, 70.8)

Time to deterioration in ECOG PS grade from 0e1 to �2, stratified analysis
Event, n (%) 5 (3.2) 13 (8.3)
Censored, n (%) 152 (96.8) 143 (91.7)
25th percentile, month (95%CI) NE (NE, NE) NE (5.55, NE) 0.0274

0.328 (0.116, 0.928)Range, month (0.0þ, 11.1þ) (0.0þ, 11.1þ)
6-month event-free rate, % (95%CI) 95.1 (88.3,98.0) 81.5 (67.0,90.1)

Time to analgesic progression, stratified analysis
Event, n (%) 5 (3.2) 7 (4.5)
Censored, n (%) 152 (96.8) 149 (95.5)
25th percentile, month (95%CI) NE (7.43, NE) NE (NE, NE) 0.3860

0.599 (0.186, 1.929)Range, month (0.0þ, 11.1þ) (0.0þ, 11.1þ)
6-month event-free rate, % (95%CI) 96.4 (90.4, 98.7) 92.4 (83.6, 96.5)

þ, censored observation; HR, hazard ratio; ITT, intent to treat; NE, not estimable.
p value is from a log-rank test stratified by region (Asia or Europe) and ECOG PS grade (0 or 1). HR from stratified proportional hazards
model. HR < 1 favors abiraterone.
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who have failed docetaxel-based chemotherapy, in which
the TTPP was found to be 5.55 months following abiraterone
treatment versus 2.76 months following prednisone treat-
ment alone [10]. Other secondary endpoints like PSA
response rate and ORR were also significantly higher in
abiraterone group versus prednisone group. These findings
are also comparable with reported response rates in the
phase 3 global study [8]. However, TTPP and objective re-
sponses by RECISTappear numerically inferior to those of the
global study. Thismay be due to themuch shorter duration of
treatment in this study. The current study was designed as a
bridging study to the global 302 study with major design el-
ements being similar, except that the current study used
TTPP as primary endpoint only while the 302 study had
radiographic progression free survival (rPFS) and overall
survival (OS) as primary endpoints. TTPP was one of the
major secondary endpoints for the global study, with the
same definition in this bridging study. Furthermore, the
frequency of serial PSA assessments was monthly in the
current study versus every 3 months in the global 302 study.
Since the current study was a bridging study, sample size was
313 patients versus 1088 patients in the global 302 study. The
study passed the stopping criteria at the preplanned interim
analysis when approximately 50% of TTPP events (91 out of
181 events) were observed and IDMC members recom-
mended to unblind the treatment arm and patients in the
placebo group were crossed over to the abiraterone acetate
treatment. Interim analysis results are presented in this
paper. In contrast, the results of the global study were based
on the second interim analysis performed when approxi-
mately 40% of OS events (333 events) were observed. This
difference led to the much shorter median follow-up time of
3.9 months in the current study versus 22.2 months in the
global 302 study. This explains the short treatment duration
of the current study versus the global study.

The HR of TTPP in the current study is comparable to the
global study (0.418 vs. 0.488); the median TTPP was not
reached in the current study whereas it was 11.1 months in
the global study. The median TTPP in the current study was
3.8 months in control group versus 5.6 months in the control
group of global 302 study. This numerical difference be-
tween the median TTPPs of two studies may be due to more
frequent PSA assessment in the current study versus the
global study as mentioned previously and also the fact that
the patients in the current study had more advanced dis-
ease at baseline (51% and 49% of patients in the current



Table 4 Most common adverse events (AEs) seen in each group (safety analysis set), n (%).

Abiraterone
(n Z 157)

Prednisone
(n Z 156)

Total no. of patients with �1 AEs 103 (66) 114 (73)
Total no. of patients with �1 serious AEs 6 (4) 11 (7)
Total no. of patients with �1 grade 3e4 serious AEs 4 (3) 9 (6)
Total no. of patients with �1 grade 3/4 AEs 26 (17) 33 (21)
No. of patients with �1 AEs leading to treatment discontinuation 5 (3) 8 (5)
No. of patients with �1 AEs leading to progressive

disease related AE leading to discontinuation of study medication
0 3 (2)

No. of patients with �1 AEs leading to dose
modifications or interruption of abiraterone or prednisone

13 (8) 8 (5)

No. of patients with �1 AEs leading to dose
modifications or interruption of prednisone

9 (6) 7 (5)

No. of patients with �1 AEs leading to hospitalization 7 (5) 13 (8)
No. of patients with �1 AEs leading to death 4 (3) 6 (4)

All deaths within 30 days of last dose 4 (3) 4 (3)
AE 2 (1) 3 (2)
Death due to prostate cancer 2 (1) 0

Most common (in >5% patients) AEs
Hypertension 23 (15) 22 (14)
Arthralgia 16 (10) 13 (8)
Alanine aminotransferase increased 15 (10) 10 (6)
Hypokalemia 12 (8) 7 (5)
Bone pain 11 (7) 22 (14)
Back pain 11 (7) 17 (11)
Aspartate aminotransferase increased 10 (6) 10 (6)
Pain in extremity 9 (6) 18 (12)
Constipation 8 (5) 5 (3)
Fatigue 8 (5) 3 (2)
Musculoskeletal pain 7 (5) 8 (5)
Anemia 7 (5) 9 (6)
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study had a stratification ECOG PS grade of 0 or 1,
respectively, compared with 76% and 24% of patients,
respectively in global study; 61% of patients in the current
study had M1 at diagnosis versus 26% in the global 302
study; the median time from initial diagnosis to first dose of
study drug was 2.7 years in the current study [2.6 years for
the China subgroup] versus 5.3 years in the global study)
and the shorter duration of follow-up compared with global
study. The latter also explains the difference in overall
response rate (ORR) observed between the two studies, as
the data were not mature enough for meaningful analyses,
compared with global study. In contrast to the PSA response
rate which was comparable between both the study (69%
vs. 67%), the ORR was higher in the global study than the
current (23% vs. 36%); no complete response (CR) was
observed in the current study at the time of interim anal-
ysis, while 11% of patients treated with abiraterone acetate
plus prednisone achieved a complete response in the global
study [8]. This may be attributed to the early analysis of
data at 94 events where 30% of the study population had
PSA progression event compared with the global study in
which data were analyzed much later, when 66% of the
population had a PSA progression event [8]. Results of time
to initiation of cytotoxic chemotherapy and time to ECOG
PS deterioration could not be evaluated due to shorter
follow-up and low number of events at the time of interim
analysis. However, a similar study in Japanese men
demonstrated the ECOG PS scores for most patients in
abiraterone group were maintained at 0 or 1 throughout the
12-week treatment period [11].

It should be noted that though this was a multicenter
study conducted in different countries (China, Malaysia,
Thailand and Russia), data obtained for primary endpoint
(serial PSA concentrations to calculate TTPP) were
measured centrally to ensure single methodology for all
patients with a single assay and reference values. Response
tracking was also centrally managed in order to ensure a
consistent application of PCWG2 criteria. The study con-
firms that androgen synthesis blocking action of abirater-
one produces tumor responses in these CRPC patients from
Asia and Russia who do not respond to standard hormonal
therapies. Based on the observed outcomes at the pre-
planned interim analysis, the IDMC unanimously recom-
mended unblinding of the study.

The safety profile of abiraterone was also consistent with
that of the Japanese study [11] as well as the global popu-
lation [8]. Incidence of AEswas generally lower in the current
study compared with both global (99%) [8] as well as the
study conducted in Japanese men (96%) [11], thus reflecting
the shorter duration of follow-up in this study and a potential
impact of regional differences in reporting of AE. The
observed median duration of treatment (abiraterone: 3.8
months; prednisone: 3.4 months) and median follow-up (3.9
months) was much lower compared with the global study
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(median treatment duration: abiraterone: 13.8 months,
prednisone: 8.3 months; median follow-up: 22.2 months).

The most frequently reported AEs included bone pain,
arthralgia, back pain, pain in extremity, and hypertension.
These AEs were similar with those reported in previous
global studies [12]. The frequencies of AEs leading to death
and deaths within 30 days of last dose were low and
consistent with previous studies [12]. Most common AEs in
abiraterone group versus prednisone group were usually
related to underlying disease or were related to the
mechanism of action (mineralocorticoid-related) or known
to be associated with abiraterone (hepatotoxicity). Dis-
continuations due to AEs were reported at a higher inci-
dence in the prednisone-treated (5%) versus abiraterone-
treated (3%), and were generally associated with disease
progression. Overall, these data when combined with the
data from previous global clinical studies suggest a consis-
tent safety profile of abiraterone.

5. Conclusion

This interim analysis confirms a favorable benefit to risk
ratio of abiraterone in men with mCRPC from China,
Malaysia, Thailand and Russia who were asymptomatic or
mildly symptomatic. While cytotoxic chemotherapy (doce-
taxel or mitoxantrone) is ordinarily reserved for patients
with symptomatic or rapidly progressive cancer [13], abir-
aterone, however, showed a clear benefit for typical
Country IRB name
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clinical parameters like TTPP and route of administration in
these patients. The results from this bridging study can
potentially change the landscape of treatment of mCRPC
patients in these countries and make abiraterone readily
accessible to the urologists and oncologists for routine use.
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