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Objective: A post hoc analysis of Asian men in the REDUCE study was conducted to investi-
gate whether the outcomes were in line with those of the overall population.

Methods: REDUCE was a 4-year international, multicenter, randomized, double-blind,
placebo-controlled, paraliel-group study. Inclusion criteria were men between 50 and 75 years
of age, a serum prostate-specific antigen level of 2.5—-10.0 ng/ml (50-60 years) or 3.0—
10.0 ng/ml (>60 years), and a single, negative prostate biopsy (6—12 cores) within 6 months

before enrollment. The primary endpoint was biopsy-detectable prostate cancer. This post

hoc analysis included subjects who were recorded as Asian.

Results: A total of 134 Asians, including 57 Japanese, were randomized to the study treat-
ment. During the study period, the incidence of prostate cancer in the placebo and dutaste-
ride groups was 19.6% (11/56) and 9.3% (5/54), respectively (relative risk reduction, 54%;
95% confidence intervals, —27 to 83%, P = 0.12), in the Asian subpopulation. Fewer tumors
with the Gleason scores of 7—10 and 8—10 were detected among dutasteride-treated men.
Although the incidences of drug-related sexual adverse events were higher in the dutasteride
group, only in rare occasions did they lead to drug discontinuation.

Conclusions: The incidence of prostate cancer in the dutasteride group was lower than that
in the placebo group, although the difference was not significant. These results paralleled
those for the overall population and support the value of dutasteride for prostate cancer risk
reduction in Asian men with an increased risk of prostate cancer.
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INTRODUCTION

Prostate cancer is the second most common cancer in men
and the third most common cause of male cancer death

(2). Lower prostate cancer rates in Asian countries and
among Asian races may be associated not only with genetic
susceptibility but also with the lifestyle and environmental
factors. Recently, in Asian countries, a trend toward an

worldwide (1). It is well known that the incidence of prostate
cancer varies worldwide, with higher rates found in North
America and Europe, whereas lower rates are observed in
Asia (1). African-Americans have the highest incidence,
which is ~2.6 times higher than that of Asian Americans

increased incidence and mortality of prostate cancer has
been observed because of globalization of lifestyle, dietary
and environmental factors (3).

Because of its high incidence, high mortality and long
latency period from histological lesions to clinical disease,
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418 Results for Asian men in the REDUCE study

strategies to reduce the risk of prostate cancer represent a
reasonable and promising approach (4,5). To date, only 5-
alpha-reductase (SAR) inhibitors have shown a significant
prostate cancer risk reduction in appropriately powered
and prospective randomized clinical trials. The Prostate
Cancer Prevention Trial (PCPT) showed that finasteride, a
type-2 5AR inhibitor, reduced the risk of prostate cancer
by 24.8%, but with a significantly higher incidence of
high-grade tumor in the finasteride group compared with
the placebo group (6). Several factors have been
suggested as possible explanations for the increase in
high-grade tumors observed in the finasteride group, such
as a decreased prostate volume (7-9), an increased
prostate-specific antigen (PSA) sensitivity for cancer
detection (10) and a selective inhibition of low-grade
tumors (11). It is now generally accepted that finasteride
does not cause high-grade disease or histopathological
changes mimicking high-grade disease (11), and
American Urological Association/American Society of
Clinical Oncology guidelines concluded that S5AR
inhibitors may be beneficial mainly based on the PCPT
results (12).

Dutasteride inhibits both type-1 and type-2 isoforms of
5AR and almost completely suppresses intraprostatic
dihydrotestosterone (13). Type-1 S5AR is overexpressed in
human prostate cancer tissue compared with benign pro-
static tissue, and its expression is greater in more aggres-
sive cancer (14). In Phase III benign prostatic hyperplasia
(BPH) trials, the incidence of prostate cancer reported as
an adverse event (AE) was reduced by ~50% in the
dutasteride group versus the placebo group at 27 months
(1.2 and 2.5%, P =10.002) (15). On the basis of these
findings, the REduction by DUtasteride of prostate Cancer
Events (REDUCE) study was initiated and demonstrated
that dutasteride significantly reduced the risk of biopsy-
detectable prostate cancer by ~23%, without a significant
increase in tumors with the Gleason scores of 7—10 or
8—10 (16). Because both the PCPT and the REDUCE
studies included a predominantly Caucasian population,
similarly as for many other randomized clinical ftrials,
lack of published data on Asian populations still
remains an issue. Considering the recent increasing inci-
dence and mortality of prostate cancer observed in Asian
countries (1), evaluating the effect of dutasteride on
prostate cancer risk reduction therapies among Asian
men is of relevance. The aim of this post hoc analysis
was to investigate whether the results of Asian subjects
were in line with those of the overall REDUCE study
population.

PATIENTS AND METHODS

STuDY DESIGN AND POPULATION

The study design and population of the REDUCE study have
previously been reported (17). This study was an

international, multicenter, randomized, double-blind,
placebo-controlled, parallel-group study with 42 participating
countries including Japan. Men considered to be at high risk
of prostate cancer were enrolled. Inclusion criteria were men
between 50 and 75 years of age, a serum PSA level of 2.5—
10.0 ng/ml (50—60 years) or 3.0—10.0 ng/ml (>60 years),
and a single, negative prostate biopsy (6—12 cores) within 6
months before enrollment. Men with more than one prostate
biopsy, the presence of high-grade prostatic intraepithelial
neoplasia (HG-PIN) or atypical small acinar proliferation
(ASAP) in the baseline biopsy, history of prostate cancer,
prostate volume >80 ml; or International Prostate Symptom
Score of 25 or higher, or 20 or higher in the case of men
taking a-blockers were excluded from the study. The
REDUCE protocol was approved by Institutional Review
Boards at each study site. The study was conducted in
accordance with the Helsinki Declaration, and all partici-
pants signed informed consent forms.

After a 4-week placebo-based run-in period, eligible sub-
jects were randomized to receive dutasteride 0.5 mg or
placebo once daily for 4 years. Ten-core transrectal
ultrasound-guided ‘protocol-dependent’ biopsies were con-
ducted at 2 and 4 years. The investigator was allowed to
perform ‘protocol-independent’ (for-cause) biopsies when-
ever clinically necessary. Baseline biopsies before enroll-
ment (obtained independently of the study),
protocol-mandated biopsies and for-cause biopsies were
reviewed centrally (Bostwick Laboratories, Richmond, VA,
USA). All positive biopsies were also reviewed centrally to
confirm the diagnosis and the Gleason score.

Stupy ENDPOINTS

The primary endpoint was biopsy-detectable prostate cancer
at years 2 and 4. For-cause biopsies conducted between
months 19 and 24 and between months 43 and 48 counted as
protocol-mandated biopsies at years 2 and 4, respectively.
Biopsies between months 1 and 18 and between months 25
and 42 were considered ‘protocol-independent’ biopsies.
Key secondary endpoints included the Gleason score,
amount of cancer and occurrence of HG-PIN and ASAP.

STATISTICAL ANALYSIS

The efficacy population consisted of subjects who received
the study medication at least once and had had a negative
biopsy before the study. The safety population included all
randomized subjects. The results of these post hoc analyses
included subjects who were recorded as Asian by self-report.
Statistical analysis for the primary endpoint was performed
using the Mantel-Cox test stratified by the time period. The
Mantel-Haenszel estimate of the relative risk and associated
confidence intervals (CIs) were calculated. In this post
hoc analysis, a restricted crude rate approach (men with at
least one post-baseline biopsy) was used. For the secondary
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endpoints and safety variables, summary statistics were
calculated.

RESULTS
SuBIECT DEMOGRAPHICS AND DISPOSITION

Subject demographics and disposition are shown in Table 1
and Fig. 1. A total of 134 Asian men enrolled in Argentina,
Australia, Brazil, Canada, Germany, Japan, Mexico, the
Netherlands, New Zealand, Slovenia, South Africa, the UK
and the USA were randomized into a double-blind phase. Of
these, 57 were Japanese men enrolled at the sites in Japan.
The efficacy population consisted of 133 (99%) Asian sub-
jects, of which 56 (98%) were Japanese. A total of 110
(83%) Asians including 52 (93%) Japanese men underwent
at least one biopsy during the double-blind phase.

The baseline characteristics were consistent with those of
a population considered to be at an increased risk of prostate
cancer based on an elevated PSA. Asian and Japanese base-
line characteristics—age, family history of prostate cancer
and PSA—were generally similar to those of the overall
REDUCE study population, but their prostate volume was
slightly lower.

PrivARY ENDPOINT

Over the 4-year study period, the incidence of biopsy-
detectable prostate cancer in the placebo and dutasteride
groups was 19.6% (11/56) and 9.3% (5/54), respectively
(relative risk reduction, 54%; 95% CI, —27 to 83%, P =
0.12), in the Asian subpopulation. Among Japanese, the inci-
dence was 21.4% (6/28) in the placebo group and 8.3%
(2/24) in the dutasteride group (relative risk reduction, 62%;
95% CI, —75 to 92%, P = 0.20). Similar risk reduction was

Table 1. Baseline demographics and patient characteristics (safety population)
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observed in years 1—2 and years 3—4 in both Asian and
Japanese men (Fig. 2). Only 1 out of the 16 biopsy-detected
prostate cancers was diagnosed in a protocol-independent
biopsy.

PAatHOLOGIC ENDPOINTS
GLEASON SCORES

The Gleason score distributions are shown in Table 2. In the
Asian subpopulation, there were seven (12.5%) and three
(5.6%) tumors with the Gleason scores of 5—6 in the
placebo and dutasteride groups, respectively. The number of
tumors with the Gleason scores of 5—6 was two (7.1%) in
the placebo group and one (4.2%) in the dutasteride group in
Japanese subjects. Compared with the placebo group, a
numerically smaller number of tumors with the Gleason
scores of 7—10 were observed in the dutasteride group.
Regarding the Gleason score 8—10 tumors, one case in the
placebo group was identified (Gleason score 8), whereas no
case was observed in the dutasteride group.

Bropsy CANCER MEASUREMENTS

In the Asian subpopulation, the mean number of positive
cores, percentage of cores with cancer and tumor volume for
the placebo and dutasteride groups, respectively, were 1.8
and 1.6, 17.2 and 16.4%, and 0.00222 and 0.00287 ml.
In the Japanese subjects, these were 2.2 and 1.5, 11.6 and
10.0%, and 0.00221 and 0.00216 ml, respectively.

HIGH-GRADE PROSTATIC INTRAEPITHELIAL NEOPLASIA AND ATYPICAL
Smarr ACINAR PROLIFERATION

In the Asian subpopulation, the rates of HG-PIN (without
ASAP or prostate cancer) and ASAP (without prostate

Total population (n = 8231) Asian (n = 134)

Japanese (n = 57)

Total (n = 8231)

Placebo (n = 67) Dutasteride (n = 67)

Placebo (n = 30) Dutasteride (n = 27)

Age (years) 62.8 + 6.06 62.6 + 6.73 62.0 +6.75 64.3 + 5.91 62.9 + 6.63
Range 48-77 5075 51-75 51-74 51-74

Body mass index (kg/m?) 274 +4.05 253+3.24 24.6 £+ 3.05 253 +3.19 234 +2.68

Family history of prostate cancer, no. (%) 1066 (13) 6(9) 7 (10) 3 (10) 2

Total PSA (ng/ml) 59+ 1.98 58+2.06 6.0 +2.31 5.6 +1.97 59+ 195

Free PSA (%) 16.7 + 6.21 16.5 £+ 5.03 16.0 + 6.28 16.3 +4.94 14.9 +5.85

Prostate volume (ml) 45.7 +18.49 38.5 +13.76 36.4 + 14.99 354 +11.53 33.5 +13.68

PSA density (ng/ml/ml) 0.15 + 0.092 0.16 £+ 0.076 0.18 £ 0.079 0.17 £ 0.083 0.19 + 0.066

Cores at baseline biopsy (no.) 8.8 +2.46 9.0 £2.20 8.2 +2.11 8.6 £2.25 834207

International Prostate Symptom Score 8.7 4+ 5.66 99+ 584 8.6 + 6.84 93+ 5.88 8.7 + 6.04

Plus—minus values are means =+ standard deviation. PSA, prostate-specific antigen.

— 304 —

Z10Z ‘1Z A2 1o 0A)O, JO AjisioArun) 1e /810 s[ewmolpiorxo-0ofly/:dny woly papeorumo(]



420 Results for Asian men in the REDUCE study

Randomized

{134 (r=373)

| Asian {Japanese subpopulation)]

I

Efficacy population
{17133, 99% (1= 56. 98%)]

|

No biopsy
[ 23, 17% o= 4, Tha)]

|

At least one biopsy
[re= 110 83% (2= 32, 93%3)

!

Biopsy during months 1-24

|
l

Biopsy during months 25-48

[r= 109, 82% (=32, 93%3}] [=84, 63% (=43, 77%:]]
Placeho Dutasteride Placebo Dutasteride
[r=38 {n=28)] |u= 34{n=24}] [r=d2 (n=22)  [e=42 (n=21})]
l l
l I l I
Biopsy during months 118 Biopsy during months 19-24 Biopsy during months 25-42 Biopsy during months 43-48
| protocol-independent] {protocoi-dependent] [protocol-independent| [protacol-dependent]
|23, 2% (=2, 4%1] = 107, 80% (2= 30, 89%)] [r2=8, 6% (=06, 11%}] [rr= 84, 63% (n=43, 77%,)]
Placebo Dutasteride Placeboe Dutasteride Placebo Dutasteride Placebo Dutasteride
=1 (n=1} (=2 n=1)} [r=3d (=273 =353 (=23} lir=6n=4) [n=201=21] [r=42 (n=22)] [0=42(p=21)]

Figure 1. Subject disposition in the Asian subpopulation. Subjects were allowed to undergo a protocol-independent biopsy and have a subsequent protocol-
dependent biopsy. The numbers of Asian and Japanese subjects are shown on the left and right, respectively, e.g. ‘Randomized: n = 134 (n = 57)’ means the

number of Asian subjects was 134, and of those, 57 were Japanese.
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Figure 2. Proportions of men with a biopsy-detectable prostate cancer by the treatment period and the treatment group in the efficacy population. The occur-
rence of biopsy-detectable prostate cancer was calculated by using a restricted crude rate approach (men with at least one post-baseline biopsy). The numbers
in and under the bars are the numbers of subjects. CI, confidence interval; NE, not estimable.

cancer; with or without HG-PIN) were numerically lower in
the dutasteride group compared with the placebo group (9
and 7%, and 7 and 2%, respectively). Among the Japanese
subjects, these rates were 4 and 0%, and 7 and 4%.

PrOSTATE CANCER STAGE AND OVERALL SURVIVAL

The majority of biopsy-detected prostate cancers were T1 or
T2. One T3a case was reported in the placebo group. There
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were no cases of metastatic disease. No deaths were reported
in the Asian subjects.

SAFETY AND TOLERABILITY

A summary of AEs is presented in Table 3. Overall, slightly
higher rates of AEs, drug-related AEs and serious AEs were
observed with dutasteride among the Asian and Japanese
subjects; however, the majority of AEs were mild or
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Table 2. Numbers and proportions of men with prostate cancer by the
Gleason score and treatment in the biopsied population.

Gleason Asian (years 1—4) Japanese (years 1—4)

grade and

score Placebo Dutasteride Placebo Dutasteride

(n=56) (n=54) (n=28) (n=24)

All tumors 11 (19.6%) 5(9.3%) 6 (21.4%) 2 (8.3%)

5 0 0 0 0

6 7 (12.5%) 3 (5.6%) 2 (1.1%) 1 (4.2%)

5-6 7 (12.5%) 3 (5.6%) 2(7.1%) 1 (4.2%)

7 3 (5.4%) 2 (3.7%) 3 (10.7%) 1 (4.2%)
7:34+4 3 (5.4%) 2 (3.7%) 3 (10.7%) 1 (4.2%)
7:4+3 0 0 0 0

8 1(1.8%) 0 1(3.6%) 0

9 0 0 0 0

10 0 0 0 0

7-10 4 (7.1%) 2 (3.7%) 4 (14.3%) 1(4.2%)

8-10 1 (1.8%) 0 1 (3.6%) 0

The Gleason score is the sum of the two most common histological patterns
or grades (each graded 1-5, with 5 being the most cytologically aggressive)
in a prostate cancer.

moderate in intensity and on rare occasions led to drug dis-
continuation. Sexual AEs (erectile dysfunction and loss of
libido) were the most common drug-related AEs in both
treatment groups, with higher rates observed in the dutaste-
ride group.

DISCUSSION

We report here the results of the Asian subjects participating
in the REDUCE trial. In the overall REDUCE study popu-
lation, dutasteride reduced the risk of prostate cancer by 23%
over the 4-year study period (P < 0.001) (16). The relative
risk reduction with dutasteride was consistent across the pre-
defined subgroups, such as baseline age, PSA, prostate
volume and family history. Similar trends in prostate cancer
risk reduction were observed with less prostate cancer
detected in dutasteride-treated men compared with placebo-
treated men in the Asian subgroup. Among the 134 Asian
men, 57 (43%) subjects were residents of Japan, and the
remaining 77 (57%) subjects were residents of non-Asian
countries. The incidence of prostate cancer in the dutasteride
group was also lower than that in the placebo group among
Japanese subjects. In the overall REDUCE study population,
~70% of the prostate cancers detected were tumors with the
Gleason scores of 5—6, and dutasteride significantly reduced
the risk of low-grade cancer, with no significant increase in
tumors with the Gleason scores of 7—10 or 8—10 (P = 0.81
and 0.15, respectively) (16). Among the Asian subpopu-
lation, tumors with the Gleason scores of 5—6 accounted for

Jpn J Clin Oncol 2011;41(3) 421

Table 3. Summary of adverse events (safety population)

Asian Japanese
Placebo Dutasteride Placebo Dutasteride
n=67) (n=267) n=30) @®=27)
Any adverse event  87% 79% 93% 100%
Any serious 13% 15% 13% 19%
adverse event
Any drug-related 16% 28% 33% 37%
adverse event
Any drug-related 4% 6% 10% 4%
adverse event
leading to drug
discontinuation
Fatal adverse 0 0 0 0
events

Drug-related adverse events occurring in >2 subjects in any treatment group

Erectile 3 (4%) 8 (12%) 3 (10%) 3 (11%)
dysfunction
Loss of libido 1 (1%) 2 (3%) 1 (3%) 1 (4%)

The safety population consists of all randomized subjects.

the majority of tumors, and less prostate cancers were
detected in the dutasteride group across all the Gleason score
categories. Although fewer tumors with the Gleason scores
of 7—10 or 8—10 were seen in the dutasteride group in the
post hoc analysis, the number of tumors in the Asian sub-
population was too small to draw any conclusions regarding
the difference in high-grade tumors between Asians and the
overall REDUCE population.

No new safety issue with dutasteride treatment was ident-
ified during the 4-year treatment period among Asian men,
and the safety and tolerability results of these subpopulations
were consistent with those of the overall population. Most
common dutasteride-related AEs were of sexual nature, such
as erectile dysfunction and loss of libido; however, on rare
occasions they led to drug discontinuation. In the overall
population, an unexpected imbalance in a composite term of
cardiac failure was observed (16); however, no cardiac failure
events were reported in the Asian subpopulation. The safety
and tolerability profile of dutasteride in this Asian population
at an increased risk of prostate cancer was also consistent
with that observed in Asian BPH populations (18,19).

Although this study was not designed to compare the
differences between the Asian subpopulation and the
overall population, baseline characteristics of the Asian
subjects were generally similar to those observed in the
overall REDUCE study populations, except for a slightly
lower prostate volume in Asian men. This observation is
consistent with previous reports that compared prostate
volume between Caucasian and Japanese men (20-—22).
On the other hand, baseline PSA was similar between the
Asian subjects and the overall population. Similar PSA
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levels with lower prostate volume have been reported in
Asian men compared with Caucasians (23,24), including a
recent Asian subanalysis of the CombAT BPH study (18).
The prostate cancer incidence in the placebo-treated men
during the 4-year period in the Asian and Japanese sub-
jects (19.6 and 21.4%, respectively) approached that of
the overall population (25.1%), although slightly lower
rates of biopsy-detectable prostate cancer were observed
in both Asian and Japanese men. This observation may
be caused by study population because we enrolled sub-
jects who had an elevated PSA in the study. This is con-
sistent with the previous report, suggesting that the risk
of developing prostate cancer is generally similar between
Japanese men and European men who had the same base-
line PSA levels (25).

This post hoc analysis has several limitations. First, the
REDUCE study was not designed for treatment comparisons
among the Asian subpopulations, and second, the treatment
outcomes are based on a limited number of Asian partici-
pants. However, risk reduction with dutasteride among Asian
men was consistent with the trends observed for the overall
population.

In the USA, most men diagnosed with prostate cancer
having low-risk features will receive aggressive treatment
(26—28). Although in Japan, primary androgen deprivation
therapy is the most commonly provided treatment for men
with low-stage prostate cancer, similar trends of potential
overtreatment have also been reported (29). Thus, reducing
the number of indolent prostate cancer diagnoses, and as a
consequence reducing the number of cancer interventions,
is an important strategy for the Asian region as well.
Risk reduction by dutasteride could be considered as a
treatment option for Asian men at an increased risk of
prostate cancer.

In conclusion, in the REDUCE study, the results of the
Asian subpopulations were in line with those of the
overall population. In Asian subjects, the incidence of
prostate cancer in dutasteride-treated men was lower than
that of placebo-treated men. Fewer high-grade tumors
were diagnosed in the dutasteride group among Asian
subjects. Dutasteride safety and tolerability profile in
Asian subjects was consistent with that seen in the
overall REDUCE study population and in previous
dutasteride studies in Asian BPH populations. No new
safety issue emerged throughout the 4-year treatment.
These results support the value of dutasteride for prostate
cancer risk reduction in Asian men at an increased risk
of prostate cancer.
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Relative Dose Intensity

R FEFIE L5 E(mg) Dose intensity(%)
BERE~6E 1618 1016.19 72.59
B ERRTA~12:8 1340 943.08 67.36
BERAR13:8~188 1110 882.84 63.06
B E5BAR19:8~248 951 834.36 59.60
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[X]8; Sunitinib gfng
s
I B 5 gl 95% i
CR PR SD PD  HIEARE S EHFE  EEKHE
BE R ZhR 8 304 578 383 162 1435 312 19.6-24. 0
( 0.6) (21.2) (40.3) (26.7) (11.3) (21.7)
TERF ARERE ) |EPIZ] BRERER
xRk HA 2008/6/3~2008/12/4 70 ( 19.7) 356 p=0.235 "
2008/12/5~2009/5/27 94 ( 20.5) 458| p=0.105 ¥
2009/5/28~2009/11/17 148 ( 23.8) 621
AT TE 38 [IFN- o] 81 ( 27.1) 299| p=0.024 *"
[IFN- @ ] [IL-2] 28 ( 27.7) 101
[IFN- o ] [IL-2] [NEX] 37 ( 21.1) 175
[IFN- o J [NEX] 30 (14.0) 214
[1L-2] 3 ( 17.6) 17
[1L-2] [NEX] 1( 91 11
[NEX] 14 ( 16.9) 83
F it 7 ( 17.5) 40
% 111 ( 22.4) 495
1) x2RE  4)C-ARIE  wk : p<0.01, * : p<0.05
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