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RESULTS

Changes in the PSA levels within 1 month before
prostate biopsy (pretreatment), after 6 months of
endocrine treatment, 8 months of endocrine treatment
(immediately after EBRT), and 14 months of endocrine
treatment (6 months after EBRT) are shown in Table I
The PSA levels showed a remarkable decrease to
median {mean =5SD) levels of 1.1 ng/m! (2.7 5.0,
0.2ng/ml (0.6 £ 1.0)and 0.1 ng/ml (0.3 +0.5) after 6, 8,
and 14 months of the protocol treatment, respectively.
The proportion of patients with PSA levels of 1.0 ng/ml
or lower was 49% (85/173), 81% (118/145), and 91%
(86/95) at 6, 8, and 14 months of the protocol treatment,

Of the 157 cases treated with EBRT, excluding
eliminated cases without recurrence of disease,
153 cases (97.5%) had no biochemical failure in the
mean follow-up of 17.3 months (range from 6.7 to
34.3 months).

A total of 44 cases were treated by intermittent
hormonal therapy. Of the 44 cases, 41 cases have had no
endocrine treatment according to the criteria after 14
months of the protocol treatment. Of the 401 months of
the post-intermittent phase (i.e,, after 14 months in the
protocol treatment), in all 44 cases, 394 months (98.3%)
were without treatment with endocrine therapy
according to the criteria {off-treatment).

Of the 44 cases within the intermittent treatment
protocol, 3 cases (6.8%) resumed endocrine therapy,
because of clinical progressionin 1 case and PSA levels
increasing to greater than 10 ng/ml in 2 cases.

DISCUSSION

Alihough the treatment efficacy  of intermittent
endocrine therapy has not been clarified, it would be
expected to have significance in the QOL, cost and
prevention of decreasing bone mineral density. Several

investigators have demonstrated the possibility of the
clinical utility of intermittent endocrine therapy. The
proportion of off-treatment pericds were 38-50%
during 24-30 months of follow-up periods in men
with prostate cancer treated with endocrine mono-
therapy [8~10]. Most of the non-randomized trials have
reported a response to the reintroeduction of hormonal
therapy in 90% of patients, with an on-treatment/
off-treatment ratio of about 40-60% [8,11-17]. How-
ever, there had been no RCT to investigate the
possibility of intermittent endocrine therapy in combi-
nation with EBRT in men with locally advanced
prostate cancer. The biochemical recurrence rate may
be higher in men treated with intermittent endocrine
therapy than in those with continuous endocrine
therapy. However, additional EBRT may improve
disease-free survival for men with locally advanced
prostate cancer. The present study revealed that the on-
treatment/off-treatment ratio was extremely low at
1.8%. Therefore, the present RCT can solve uncertain-
ties of treatment efficacy and QOL for intermittent
endocrine therapy in combination with EBRT for men
with locally advanced prostate cancer.

In the present study, disease-free survival was
defined as a primary endpoint, because a previous
study demonstrated a high 5-year overall survival rate
of 92% and a relatively low 5-year biochemical disease-
free survival rate of 61% in patients with locally
advanced prostate cancer treated with LHRH agonist
alone [7]. To set bicchemical disease-free survival as the
primary endpoint, it may be possible to have enough
statistical power during a 5-year follow-up. The
validity of this setting may be acceptable, because there
is a limitation to the treatment after developing
hormone-insensitive prostate cancer. Furthermore,
any endocrine treatments will not be effective after
recurrence of disease and the life span may be limited.

TABLE Il. Changesinthe PSA Levels After §, 8, and {4 Months of the Protocol Treatment

0 month 6 months 8 months 14 months
n 215 173 145 95
PSA level (ng/ml)
Mean +5D 451 +643 2.7+£50 0610 03+05
Median 253 1.1 0.2 0.1
PSA distribution
0.0-1.0 0(0.0%) 85 (49.1%) 118 (81.4%) 86 (90.5%)
1.1-20 0 (0.0%) 29 (16.8%) 14 (9.7%) 9 (9.5%)
2.1-4.0 3(1.4%) 33 (15.1%) 11 (7.6%} € (0.0%)
4.1-10.0 38 (17.7%) 15 (8.7%) 2 (1.4%) 0 (0.0%)
10.1-20.0 41 (19.1%) 6 (3.5%}) 0 (0.0%) 0 (0.0%)
20.1-50.0 79 (36.7%) 5(29%) 0(0.0%) 0 (0.0%)
50.1-100.0 33(15.3%) 0 (0.0%} 0 (0.0%) 0 (0.0%)
100.1-0c 21 (9.8%) 0(0.0%) 0 (0.0%) 0 (0.0%)
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The rates of biochemical no evidence of disease
(bNED) control for patients with stage T3/T4 disease
treated with a conventional dose of radiation therapy
alone are poor, between 25 and 32% at 5 years [18,19]
and 37% at 6 years [20]. The 5-year bNED in patients
treated with EBRT alone for stage T1 to T4 disease
decreased as pretreatment PSA levels increased, that is
abNED of 82—-100%, 44-66%, 27-72%, and 11-14% for
patients with pretreatment PSA levels of 4 ng/ml or
less,4-10ng/ml, 10-20ng/ml, and greater than 20 ng/
ml, respectively [18,20-22]. The bNED control rate is
higher in men treated with 3DCRT than in those treated
with conventional EBRT even for cases with high levels
of PSA. However, the bNED at 5 years is still low at 75
and 32% in patients treated with a high radiation dose
of 76 Gy, in the PSA range of 10-20 ng/ml and greater
than 20 ng/ml, respectively [23]. These treatment
failures might result from the limitation of EBRT for
large volume cancer on one side and the existence of
clinically undetectable metastasis on the other side.

These poor outcomes of EBRT for locally advanced
prostate cancer led to several randomized controlled
trials on the effectiveness of neoadjuvant or adjuvant
hormonal therapy in comparison with EBRT alone by
the Radiation Therapy Oncology Group (RTOG) and
The European Organization for Research and Treat-
ment of Cancer (EORTC).

The RTOG 86-10 was conducted to investigate the
usefulness of androgen ablation 2 months before and
during EBRT compared with EBRT alone for locally
advanced prostate cancer [5]. The biochemical disease-
free survival and cause-specific mortality were sig-
nificantly better in men undergoing androgen ablation
before and during EBRT than in those treated with
EBRT alone, especially in patients with Gleason 2~
6 tumors.

Bolla et al. [3] conducted an RCT comparing overall
survival and the disease-free interval between men
treated with EBRT alone and with EBRT in combination
with 3 years of adjuvant endocrine therapy starting
from the initial date of EBRT (EORTC 22863) [3]. They
demonstrated that the 5-year overall survival rate was
significantly higher at 79% in patients treated with
combination therapy than that in those treated with
EBRT alone, which was 62%. The 5-year disease-free
survival rate was also significantly higher at 81% in
patients treated with combination therapy than that in
those treated with EBRT alone.

The effectiveness of adjuvant endocrine therapy in
combination with EBRT for patients with locally
advanced prostate cancer can be clarified. Although
cancer volume may be a very important factor in the
treatment of EBRT, clinical data addressing the
potential value of hormonal cytoreduction before
radiotherapy have been quite limited. Therefore, it

can also be valuable to investigate whether necadju-
vantendocrine therapy before EBRT is useful for locally
advanced prostate cancer, In the present study proto-
col, all patients were initially treated with endocrine
therapy for 6 months, and only patients with PSA levels
after 6 months of endocrine therapy of 10 ng/ml or
lower and also lower than the pretreatment levels were
enrolled as final candidates in this study. The elimi-
nated cases without sufficient effects after 6 months of
endocrine treatment should be treated with other
treatment protocols like chemoendocrine treatment.
Therefore, our study protocol, which selects only
patients with sufficient effects by neoadjuvant endo-
crine treatment, may be acceptable by means of ethical
issues and also scientific validity.

At present, EBRT in combination with adjuvant
endocrine therapy for locally advanced prostate cancer
can be recommended in terms of survival benefit.
However, it has not been clarified when and how long
additional endocrine therapy should be conducted
with respect to not only survival but also QOL. The
compliance of this RCT may be high, so it is expected
that long-term follow-up of the participants in the
present study will reveal the possibilities of intermit-
tent endocrine therapy after EBRT in patients with
locally advanced prostate cancer.
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ABSTRACT

Purpose: The influence of androgen deprivation ther-
apy on dihydrotestosterone levels in the prostatic tissue is
not clearly known. Changes in dihydrotestosterone levels in
the prostatic tissue during androgen deprivation therapy in
the same patients have not been reported. We analyzed
dihydrotestosterone levels in prostatic tissue before and af-
ter androgen deprivation therapy.

Experimental Design: A total of 103 patients who were
suspected of having prostate cancer underwent prostatic
biopsy. Sixty-nine patients were diagnosed as having pros-
tate cancer whereas the remaining 34 were negative, Serum
samples were collected before biopsy or prostatectomy, Di-
hydrotestosterone levels in prostatic tissue and serum were
analyzed using liquid chromatography/electrospray ioniza-
tion-mass spectrometry after polar derivatization. In 30 of
the patients with prostate cancer, dihydrotestosterone levels
in prostatic tissue were determined by performing rebiopsy
or with prostate tissues excised after 6 months on androgen
deprivation therapy with castration and flutamide.

Results: Dihydrotestosterone levels in prostate tissue
after androgen deprivation therapy remained at ~25% of
the amount measured before androgen deprivation therapy.
Dihydrotestosterone levels in serum decreased to ~7.5%
after androgen deprivation therapy. The level of dihydrotes-
tosterone in prostatic tissne before androgen deprivation
therapy was not correlated with the serum level of testos-
terone. Serum levels of adrenal androgens were reduced to
~60% after androgen deprivation therapy.
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Conclusions: The source of dihydrotestosterone in pros-
tatic tissue after androgen deprivation therapy involves in-
tracrine production within the prostate, converting adrenal
androgens to dihydrotestosterone, Dihydrotestosterone still
remaining in prostate tissue after androgen deprivation
therapy may require new therapies such as treatment with a
combination of Sa-reductase inhibitors and antiandrogens,
as well as castration.

INTRODUCTION

Since the observation of Huggins and Hodges (1) that
disseminated prostate cancer reacts favorably to castration or the
administration of estrogenic hormones, first-line hormonal ther-
apy has been used to impair the production or activity of
androgens or both. .

Testosterone is converted to dihydrotestosterone by 5-a
reductase in the prostate. There have been several reports that
examined in detajl the method for quantitative analysis of the
tissue dihydrotestosterone concentrations of the prostate (2-5).
Belanger et al. (5) and Labrie et al. (6) stated that after the
elimination of testicular androgens, the intraprostatic concentra-
tion of dihydrotestosterone remains at ~40%. These data indi-
cate that a substantial level of dihydrotestosterone remains in the
prostate after castration. Belanger et al. (5) and Labrie ef al. (6)
also suggested that dihydrotestosterone completely disappears
from the prostate after androgen deprivation therapy with cas-
tration and flutamide. The influence of androgen deprivation
therapy on dihydrotestosterone levels in the prostatic tisste in
prostate cancer, however, is not fully known. Changes in dihy-
drotestosterone levels in the prostatic tissue during androgen
deprivation therapy for prostate cancer in the same patients have
not been reported, One of the reasons is that the detectable
quantity of dihydrotestosterone involved in the prostatic tissue
collected from needle biopsy samples is minute. We, however,
have developed a detection system for minuscule quantities of
dihydrotestosterone with liquid chromatography/electrospray
ionization-mass spectrometry after polar derivatization of dihy-
drotestosterone (7).

Therefore, we analyzed dihydrotestosterone levels in pros-
tatic tissue and endogenous hormone levels in serum both in
patients with prostate cancer and those without prostate cancer
who underwent prostatic biopsy. The patients diagnosed with
clinically localized prostate cancer, furthermore, were treated
with androgen deprivation therapy in a neoadjuvant setting for 6
months. We then carried out rebiepsy or prostatectomy 6
months after androgen deprivation therapy treatrnent to analyze
dihydrotestosterone levels in prostatic tissue and endogenous
hormone levels in serum.

_.22..



7122 Influence of ADT on DHT Levels in the Prostatic Tissue

PATIENTS AND METHODS

Patients. Between April 2000 and October 2002, 103
patients suspected of having prostate cancer underwent pros-
tatic biopsy. Those patients diagnosed with clinically local-
ized prostate cancer were given androgen deprivation therapy
(castration and flutamide) in a neoadjuvant setting for 6
months. Baseline patients’ characteristics are listed in Table
1. This research was reviewed and approved by the Institu-
tional Review Board. Written informed consent was obtained
from all participants.

Sample Collections. To determine dihydrotestosterone
levels, the samples of prostatic tissue were obtained from the
midlateral region of the prostate with a 16-gauge biopsy needle;
altemnatively, prostatectomy specimens were used. Serum sam-
ples for endocrine study were collected from the patients be-
tween 9:00 and 12:00 p.m. {noon). In all patients who underwent
ultrasound-guided biopsy or radical prostatectomy, serum sam-
ples were obtained before the respective interventions. Serum
samples were stored at —20°C until additionally processed. All
biopsies and prostatectomy specimens were analyzed by con-
ventional pathological examination. Tissue samples were stored
at —80°C until additional processing.

Hormones and Prostate-specific Antigen Levels of
Serum Samples Other Than Dihydrotestosterone. The
prostate-specific antigen and hormones were quantified by com-
mercially available immunoassays: prostate-specific antigen
[TOSOH-II (PA)], luteinizing hormone, and follicle-stimulating
hormone. All hormones were quantified by automated fluores-
cence polarization assays on Tosch equipment (Tosoh Corpo-
ration, Tokyo, Japan). Serum levels of testosterone, adrenocor-
tcorticotropic hormone (ACTH), cortisol, androstenedione,
dehydroepiandrosierone (DHEA), DHEA sulfate {DHEA-S),
and prolactin were determined by radioimmunoassay (BML,
Tokyo, Japan),

Sensitive Analysis of dihydrotestosterone in Prostatic
Tissues and Serum Samples by Semi-Micro-Liquid Chro-
matography/Electrospray Ionization-Mass Spectrometry af-
ter Polar Derivatization. The dihydrotestosterone levels in
prostatic tissue and serum were analyzed by liquid chroma-
tography/electrospray ionization-mass spectrometry after po-
lar derivatization of dihydrotestosterone, as described previ-
cusly (7). The polar derivatization method for electrospray

jonization was developed and applied to the sensitive analy-
sis of dihydrotestosterone. Dihydrotestosterone in prostatic
tissue was dissolved in alkaline solution and extracted via a
solid-phase column and derivatized to N-methylpyridinium-
dihydrotestosterone as a polar derivative. N-Methylpyri-
dinium-dihydrotestosterone was purified by Bond Elut C18
and determined with a semi-micro-liquid chromatography/
electrospray ionization-mass spectrometry with selected re-
action menitoring. The calibration graph was linear from 5 to
100 pgftube. The lowest dihydrotestosterone level in this
method was 5 pg/tube.

Statistical Analysis. Statistical comparison of hormonal
levels in patients with prostate cancer before treatment and
noncancer patients at diagnosis was carried out with the Mann-
Whitney U7 test. Statistical comparison of DHEA level in pa-
tients with prostate cancer before treatment and noncancer pa-
tients at diagnosis was also carried out with a multivariate
analysis with logistic regression after forcing age in the model.
Statistical comparison of the influence of androgen deprivation
therapy on hormonal levels was carried out with the Wilcoxon’s
signed rank test. The correlation between the dihydrotestoster-
one levels or ACTH and ACTH or other androgens was ana-
tyzed with the Spearman rank correlation coefficient. The test
was two-sided, and a P value of <0.05 was considered statis-
tically significant. Statistical analyses were carried out with
SPSS software v.11.0 for PC (SPSS, Inc., Chicago, IL).

RESULTS

Clinical Results. Sixty-nine patients were diagnosed as
having prostate cancer and 34 as having a nonmalignant prostate
condition, The patients’ characteristics are listed in Table 1.
Thirty of the 69 patients were treated with androgen deprivation
therapy with a luteinizing hommone-releasing hormone agonist
{goserelin acetate or leuprolide acetate) or bilateral orchiectomy
and flutamide in a neoadjuvant setting for 6 months. Eight of the
30 patients were withdrawn from flutamide treatment because of
adverse effects during the following dosing periods: 1 month, 1
patient; 2 months, 1 patient; 4 months, 3 patients; and 5 months,
3 padents. Six patients were withdrawn because of liver dys-
function and two because of diarrhea.

Table 1 Patient characteristics

Total With cancer Without cancer

No. of patients 103 69 34
Apge (y) at diagnosis [mean (range)] 69 (41-86) 71 (45-86)* 66 (41-81)*
PSA [ng/mL, median (range)] 14.9 (3.0-19578) 27.4 (4.7-19578)t 8.6 (3.0-27.8)t
Gleason score {mean (range)) 6 (4-10)

MO 54

M1 15
Androgen deprivation therapy 30
Age (y) at diagnosis [mean {range)) 71(57-78)

LH-RHa + flutamide 25

Castration + flutamide 5

Abbreviations: LH-RHa, luteinizing hormone-releasing hormone agonist.

* P = (.004.
T P < 0.001.
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Dihydrotestosterone Levels in Prostatic Tissue and Se-
rum Hormone Levels in Patients with Prostate Cancer {(n =
69) befere Treatment and Noncancer Patients (n = 34) at
Diagnosis. In this study, the serum DHEA level was signifi-
cantly lower in patients with prostate cancer by comparison with
noncancer patients using the Mann-Whitney U test (P = 0.037;
Table 2). However, there is no statistical association between
prostate cancer and DHEA level using results of the logistic
regression model (P = 0.762). There were no statistically sig-
nificant differences between the patients with prostate cancer
and the patients without prostate cancer in LH (P = 0.165),
follicle-stimulating hormene (P = 0.206), prolactin (P =
0.169), ACTH (P = 0.788), cortisol (P = 0.770), testosterone
(P = 0.539), androstenedione (P = 0.509), and DHEA-5 (P =
0.404), including dihydrotestosterone levels in serum (P =
0.602) and prostatic tissue (P = 0.302} in this study. There were
no statistically significant differences between the patients with
prostate cancer and the patients without prostate cancer with
respect to the ratios of testosterone to serum dihydrotestosterone
(P = (.772) and dihydrotestosterone in prostatic tissue (P =
0.191).

Correlation between the Dihydrotestosterone Levels
and Other Androgens in Patients with Prostate Cancer be-
fore Treatment and Noncancer Patients at Diagnosis (n =
103). The level of dihydrotestosterone in prostatic tissue be-
fore androgen deprivation therapy was not correlated with the
serum level of testosterone (rs = (0.010, P = 0.923; Table 3).
The level of dihydrotestosterone in prostatic tissue was corre-
lated with the serum levels of DHEA (rs = 0.243, P = 0.014)
and DHEA-S (rs = 0,239, P = 0.015). There was a small
correlation between the serum level of dihydrotestosterone and
the level of dihydrotestosterone in prostatic tissue (s = 0.229,
P = 0.025, y = 0.001x + 5.0165). The serum level of dihy-
drotestosterone was comelated with the serum levels of testos-
terone {rs = 0.425, P < 0.001) and DHEA (rs = 0.305, P =
0.003).

The Influence of Androgen Deprivation Therapy [Total
(n = 30), 6 Menths with Flutamide (n = 22), and Flutamide
Withdrawal (n = 8)] on Hormone Levels. The serum levels
of ACTH (P < 0.001), testosterone (P < 0.001), androstenedi-

Table 3 The correlation between the DHT levels and other
androgens in patients with prostate cancer and noncancer patients at
diagnosis (N = 103)

sDHT tDHT
Testosterone s = 0.425 rs = 0.010
P < 0.001 P =0.923
Androstenedione rs = 0.254 s = 0.019
P=10130 P=0852
DHEA rs = 0,305 rs = 0.243
P = 0.003 P=0J014
DHEA-S rs = 0.065 rs = 0.239
P =0.530 P =0.015
sDHT rs = 0.229
P=0025
tDHT s = (.229
P =0.025

Abbreviations: sDHT, dihydrotestosterone level in serum; tDHT,
dihydrotestesterone level in prostatic tissue.

one (P < 0.001), DHEA (P = 0.001), DHEA-S (F < 0.001),
and dihydrotestosterone (P < 0.001) and the level of dihydrotes-
tosterone in prostatic tissue (P < 0.001) significantly declined
after androgen deprivation therapy (Table 4). The dihydrotest-
osterone levels in prostatic tissue after androgen deprivation
therapy, however, remained at ~25% of those measured before
androgen deprivation therapy. The dihydrotestosterone levels in
serum decreased to ~7.5% after androgen deprivation therapy.
Testosterone levels decreased to ~2.7% after androgen depri-
vaticn therapy, and serurmn hormone levels were reduced to 59%
for ACTH, 52% for androstendione, 60% for DHEA, and 64%
for DHEA-S. The decrease in adrenal androgens in the flut-
amide withdrawal cases was less significant than that in the
flutarnide cases. The prolactin level (P = (.737) and cortisol
level (P = 0.148) in serum did not decline after androgen
deprivation therapy.

Correlation between the Dihydrotestosterone Levels or
ACTH and ACTH or Other Androgens after androgen dep-
rivation therapy. The level of dihydrotestosterone in pros-
tatic tissue was correlated with the serum level of testosterone
(rs = 0.390, P = 0.033; Table 5). The level of dihydrotestos-

Table 2 Pretreatment serum hormones

Patients with cancer  Patients without cancer Logistic regression 95% confidence
Mean (SD) Mean {SD} P analysis P QOdds ratio interval
Age () 71 (45-86) 66 (41-81) 0.004 0.015 0.928 0.874-0.986
LH (mIU/mL) 6.6(5.8) 4,61(2.5) 0.165
FSH (mIU/mL) 20.0(19.4) 12.8 (6.0) 0.206
PRL (ng/mL) 10.5(18.4) 7.0(3.9) 0.169
ACTH (pg/mL) 42.7 (34.2) 44.3 (34.7) 0.788
Cortisol {pg/dL) 153(5.5) 15.6 (4.6) 0.770
Testosterone (ng/dL) 449.3(170.5) 425.0(133.0) 0.539
Androstene dione (ng/mL) (.81 (0.41) 0.86 (0.41) 0.509
DHEA (ng/mL) 1.79 (1.26) 2.26(1.35) 0.037 0.762 1.058 0.734-1.524
DHEA-S {ng/mL) 1169.8 (803.3) 1263.0 (876.4) 0.404
sDHT (pg/mL) 452.5(274.6) 423.9(243.2) 0.602
tDHT (ng/g tissue) 5.19(2.50) 5.61 (1.96) 0.302
Testosterone/sDHT 1.27 (1.00) 1.07 (0.59) 0372
Testosterone/tDHT 99,5 (67.8) 78.9({44.5) 0.191

Abbreviations: sDHT, dibydrotestosterone level in serum; tDHT, dihydrotestosterone level in prostatic tissue,
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Table 4 The influence of ADT [total (M = 30}, 6 months with flutamide (N = 22), and flutamide withdrawal (N = 8)] on hormone levels

After ADT (N = 30)

6 months with flutamide (¥ = 22)  Flutamide withdrawal (¥ = 8)

Before ADT Mean (SD} Mean (SD) Mean (SD)
Mean (SD) P P P
PRL (ng/mL} 8.2(4.0) 76(2.3) 82023 8.4(53)
0.737 0.709 0.208
ACTH (pg/mL) 48.3 (46.0) 283 (12.1) 282(13.7) 284 (6.2)
<0.001 {.009 0.327
Cortisol (pg/dL) 153 (4.5) 156(5.2) 159 (4.5) 13.7(5.5)
0.143 0.182 0.715
Testosterone (ng/dL) 460.8 (192.4) 124 (6.8) 10.4 (5.4} 18.0¢7.6)
<0.001 <0.001 0.012
Androstenedione (ng/mL} 0.81(0.36) 0.42(0.22) 0.38 (0.21) 0.52 (0.24)
<0.001 <0.001 0.025
DHEA (ng/mL) 203 (1.32) 1.22{0.76) 1.06 (0.56) 1,64 (1.09)
0.001 .00 0.434
DHEA-S {ng/mlL) 11949 (855.0) 7613 (875.6) 654.7 (505.7) 1054.0(394.9)
<0.001 <0.001 0.123
sDHT (pg/mL} 503.4 (315.9) 380(331.2) 33.0(27.0) 51.8(39.3)
<0.001 <0.00] 0.012
tDHT (ng/g tissue) 544 (2.84) 135 (1.32) 1.23(147) 1.69 (0.77)
<0.001 <{.001 0.036

Abbreviations: ADT, androgen deprivation therapy; sDHT, dihydrotestosterone level in serum; tDHT, dihydrotestosterone level in prostatic

tissue,

terone in prostatic tissue was not correlated with the serum level
of androgens other than testosterone. The serum level of dihy-
drotestosterone was correlated with the serum levels of andro-
stenedione (rs = 0.466, P = 0.009), DHEA (rs = 0.577, P =
0.001), and DHEA-S (rs = 0.480, P = 0.007). There was no
correlation between the serum level of dihydrotestosterone and
the level of dihydrotestosterone in prostatic tissue (rs = 0.013,
P = 0.869). There was no correlation between the serum level
of ACTH and the serum levels of androgens and the level of
dihydrotestosterone in prostatic tissue.

DISCUSSION

Our results showed that after androgen deprivation ther-
apy with castration and flutamide, the dihydrotestosterone
level in prostatic tissue remained at ~25% of the amount
measured before androgen deprivation therapy in the same
patients. Previous reports revealed that the mean dihydrotes-
tosterone levels in the prostate tissue treated with androgen
deprivation therapy were between 10 and 40% of those of
untreated prostrate tissue (2—5). Mohler ez al. (8) showed that
the dihydrotestosterone level in recurrent prostate cancer
tissue was decreased to 18% of the level in benign prostate
tissue. Belanger et al. (5) and Labrie ef al. (6) indicated that
androgen deprivation therapy with castration and flutamide
decreases intraprostatic dihydrotestosterone to the point
where it is undetectable. Our data, however, indicates that
flutamide acts to suppress the binding of the residual dihy-
drotestosterone to androgen receptors, not to decrease intra-
prostatic dihydrotestosterone to undetectable levels.

It is not clear to what extent the testosterone and dihy-
drotestosterone in prostate tissue derives from adrenal andro-
gens or other steroid precursors. Previous reports showed that
persistent levels of prostatic dihydrotestosterone after castration
are derived from adrenal androgens in the prostate (3, 5, 8). A
sulfatase is present in human prostate that converts DHEA-S to

DHEA (9). The plasma concentration of DHEA-S is 100 to 500
times higher than that of testosterone. Koh et @l (10, 11)
revealed that prostate cancer cells have the ability to convert
adrenal androgens to dihydrotestosterone intracellularly. Mohler
et al. (8) revealed that recurrent prostate cancer tissue levels of
adrenal androgens were ~50% the levels in benign prostate. In
our data, the level of dihiydrotestosterone in prostatic tissue
before androgen deprivation therapy was not correlated with the
serum level of testosterone (Table 3). The level of dihydrotes-
tosterone in prostatic tissue after androgen deprivation therapy
was only correlated with the serum level of testosterone (Table
5). The level of dihydrotestosterone in prostatic tissue before
androgen deprivation therapy was correlated with the serum
level of adrenal androgens other than androstenedione (Table 3).
The serum dihydrotestosterone level after androgen deprivation

Table 5 The correlation between the DHT levels or ACTH and
ACTH or other androgens after androgen deprivation therapy

(N = 30)
sDHT tDHT ACTH
ACTH s = 0.103 rs = 0.347
P =0.586 P =0.060
Testosterone rs = 0.260 s = 0.3%0 rs = -0.014
P=10.165 P =0.033 P =00942
Androstenedione  rs = 0.466 rs = 0.351 s = 0.326
P = 0.009 P =0.057 P=0079
DHEA s = 0.577 s = 0.071 rs = (.080
P =0.001 P=10,708 P=0674
DHEA-S rs = (L4830 rs = 0.341 rs = 0.017
P =0.007 P =0.065 P =0.930
sDHT rs=—0013 rs=0103
P = 0.869 P =10.586
tDHT rs = —0.013 rs = 0.347
P =089 P = 0.060

Abbreviations: sDHT, dihydrotestosterone level in serum; tDHT,
dihydrotestosterone level in prostatic tissue.
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therapy was correlated with serum levels of adrenal androgen
(Table 5). These findings suggest that serum testosterone after
androgen deprivation therapy mostly comes from adrenal an-
drogens converted in the prostatic cells. These findings could
also suggest that serum dihydrotestosterone after androgen dep-
rivation therapy comes from adrenal androgens converted in the
peripheral tissues, including the prostate. It is possible that the
prostate is the major dihydrotestosterone-producing organ, and
the level of dihydrotestosterone in prostatic tissue is correlated
with the level of adrenal androgens and testosterone in prostatic
tissue. These results reveal that the source of dihydrotestoster-
one in prostatic tissue after androgen deprivation therapy in-
volves intracrine production within the prostate to convert ad-
renal androgens to dihydrotestosterone.

The serum hotmone levels were reduced to ~60% in
ACTH, androstenedione, DHEA, and DHEA-S after androgen
deprivation therapy with castration and flutamide in our study.
The mechanism causing the decrease of adrenal androgens after
androgen deprivation therapy has yet to be determined (12-14).
Several investigators have shown the effects of flutamide on the
plasma levels of adrenal androgens (12, 14). Rutamide alleg-
edly decreases adrenal androgens after treatment by castration
and flutamide (13, 14}, Qur results also showed that castration
and flutamide reduced adrenal androgens to ~60%. The serum
ACTH level after androgen deprivation therapy was not corre-
lated with serum adrenal androgen levels and dihydrotestoster-
one levels in serum and prostatic tissue. Prolactin and cortisol in
serum did not decline after androgen deprivation therapy. The
mechanism of the suppression of adrenal androgens is specu-
lated to be by flutamide having an inhibitory effect on human
adrenal microsomal 17a-hydroxylase and 17,20-lyase activities
14).

A recent collaborative meta-analysis has shown that the
additon of 2 nonsteroidal antiandrogen (flutamide or nilut-
amide) to castration reduced highly significantly the risk of
death (all canses of death) by 8% (95% confidence interval,
3-13; P = 0.005), which translates to a small but significant
improvement in S-year survival of 2.9% over castration alone
(15). Most meta-analyses show a positive result with nonsteroi-
dal antiandrogens (16). The percentage of PSA responses has
been shown to be significantly higher among patients receiving
androgen deprivation therapy composed of castration and flut-
amide than among patients undergoing castration only (17).
Labrie et al. (18) showed long-term and centinuous androgen
deprivation therapy could offer the possibility of long-term
control or possible cure of localized prostate cancer. It is estab-
lished that Se-reductase inhibitor such as finasteride can reduce
intraprostatic levels of dihydrotestosterone (19). Visakorpi ef al.
(20) showed that amplification of the androgen receptor gene is
increased during androgen deprivation therapy. Gregory et al.
(21) showed that the androgen receptor is transcriptionally ac-
tive in recurrent prostate cancer and can increase cell prolifer-
ation at the low levels of androgen that occur after androgen
deprivation therapy. Zegarra-Moro ef al (22) revealed that
therapies that target the androgen receptor directly with an
androgen receptor antibody or androgen receptor ribozymes
inhibited growth of both androgen-sensitive and androgen-
refractory prostate cancer in vitro. Chen er al. {23) revealed that
the increase in androgen receptor mRNA and protein was both

necessary and sufficient to convert prostate cancer growth from
a hormone-sensitive to a hormone-refractory stage and was
dependent on a functional ligand-binding domain. Increased
levels of androgen receptor confer resistance to antiandrogens
by amplifying signal output from low levels of residual ligand
and by altering the normal response to antagonists (23). Lei-
bowitz and Tucker (24) revealed that triple androgen blockade
therapy followed by finasteride maintenance appears to be a
promising alternative for the management of patients with clin-
ically localized or locally advanced prostate cancer. These find-
ings and our results suggest that new therapies that target
androgen receptor and prevent formation of androgens within
prostate cancer cells such as treatment with a combination of
antiandrogens and Sa-reductase inhibitors can block the stimu-
lation from adrenal androgens that contributes ~25% of total
dihydrotestosterone when they are combined with testicular
suppression of androgens and may offer the most effective
androgen deprivation therapy to prolong remission of prostate
cancer as of now.
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Objective: Hormone therapy for prostate cancer has empirically prevailed in Japan. We
planned to evaluate the trends and outcome of hormone therapy for establishing an adequate
guideline.

Methods: Patients with prostate cancer who were initially treated by hormone therapy were
registered through the J-CaP registration system. This report summarizes the background
factors.

Results: From January 2001 to October 2003, 17 872 patients were registered from 385 insti-
tutes througheout Japan. The background factors of 17 312 patients were analyzed. The 17 872
patients were estimated as composing more than half of newly diagnosed prostate cancer
patients in Japan. Of these, 22.9, 35.1, 32.9 and 8.6% belonged to T1, T2, T3 and T4, respec-
tively. For the purposes of hormone therapy, 77.5% was primary hormone therapy. Neoadju-
vant setting and adjuvant setting wers 18.1 and 4.3%, respectively. About 60% of the hormone
therapy was combined hormone therapy with LH-RHa plus anti-androgens.,

Conclusion: Irrespective of patients' age, TNM, stage of iliness, or histological background,
the majority of prostate cancer patients in Japan are receiving hormone therapy. It is necessary
to evaluate whether this trend is merely a continuation of past experience of Japanese urolo-
gists or if there is a difference in the profile of effect and side-effect in the case of Japanese

patients compared to therapy given in Westerners.

Key words: prostate cancer — hormone therapy — endocrine therapy

INTRODUCTION

In prostate cancer treatment, hormone therapy has been used in
Europe and North America mainly to provide temporary relief
for advanced cancers. However, the CaPSURE report (1),
released in 2003, indicates that there is a rapid increase in the
use of hormone therapy on localized cancer in the United
States, which suggests a drastic change in the role of hormone
therapy. Meanwhile, in Japan, hormone therapy has been used
over many years in a considerable number of patients with
localized or locally advanced prostate cancer. In recent years,

For reprints and all correspondence: Hideyuki Akaza, Department of Urology,
Faculty of Medicine, Institute of Clinical Medicine, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki 305-83575, Japan.

E-mail: skazah@md.tsukuba.ac.jp

while clinical trial data (2,3) indicating its usefulness have
been accumulating, the outcomes have yet to be accurately
analyzed. As typically seen in the early prostate cancer (EPC)
studies of recent years in Europe and North America (4), clini-
cal trials are being reported that point to the effectiveness of
hormone therapy in localized cancer (5,6). Against this back-
drop, in 2001 the Japan Study Group of Prostate Cancer (J-CaP
Study Group) was inaugurated with financial support from the
Japan Kidney Foundation, This project has been authorized by
the Japan Urological Association. The purposes of this study
group were to gather information about the hormone therapy
administered to Japanese prostate cancer patients living in
Japan and to analyze the outcomes of treatment in order to
create a guideline for optimal hormone therapy. This report
summarizes the background factors of patients receiving
hormone therapy across most of Japan.

© 2004 Foundation for Promotion of Cancer Research
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Figure 1. Overview of the year of registration and type of institution.

PATIENTS AND METHODS

The rules for the J-CaP study group are summarized in the
Appendix.

ELIGIBLE INSTITUTIONS

Eligible institutions are Japanese urological institutions
endorsing the purpose of this study that are able to obtain the
approval of their own ethics committees (or IRB). Institutions
that have not yet established their own ethics committee (or
IRB) but can be vetted instead by an affiliated institution or can
obtain approval from the person responsible for the institution
are also included. As a rule, in each eligible institution, all
cases of patients newly starting hormone therapy for prostate
cancer in and after January 2001 will be regarded as subjects of
the study.

PERIOD OF RESEARCH

Registration will commence when approval is obtained from
the J-CaP Study Group. The term of case registration is for 3
years and the follow-up period is for 2 years.

METHOD

Data under the following headings for each registered case will
be relayed to the secretariat server over the Internet: date of
birth, family history, date of PSA reading, PSA value, PSA kit
name, testosterone value, biopsy date, Gleason score, histolog-
ical grade, clinical stage, case history, details of hormone
therapy, whether or not there has been progress observation,
whether or not surgery was carried out, date of surgery, opera-
tive procedure, whether or not radiotherapy is being conducted,
irradiation method, irradiation date, progress. TNM classifica-
tion used was the 5th edition (7). Histological grade and other
criteria were adopted in accordance with the Japanese Urolog-
ical Association/Japan Society of Pathclogy 3rd Edition of
General Rules for Clinical and Pathological Studies on Pros-
tate Cancer (8).

Forrow-Up METHOD

The registered cases, as a rule, are to be updated once every 3
months with regard to test data, change in treatment and
progress data. The secretariat immediately contacts institutions
not updating information, requesting data input. The secretariat
forwards input forms for data addition, and confirms registered
cases as of that date as necessary. Additionally, assistance can
be given on adding test data and entering changes in treatment
and progress data.

This report concerns patient background factors, tumor
factors and treatment details of registered cases between 2001
and October 2003.

RESULTS

PARTICIPATING INSTITUTIONS

By October 2003, 395 institutions throughout Japan had regis-
tered, acquiring 1Ds and passwords. Eleven institutions of the
395 later withdrew registration. Fig. 1 gives an overview of the
year of registration and type of institution. The number of
university hospitals registering was 76 (60.2% of university
hospitals in Japan); in detail, 35 national university hospitals
(83.3%) have been included.
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Figure 2. Cumvulative number of patients registered.
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Table 1. Patient backgrounds; family history of prostate cancer, age at Table 2. Tumor backgrounds; Gleason score, histological grade, TNM
diagnosis and PSA value at diagnosis classification, TNM clinical stage
2001 2002 2003 Total % 2001 2002 2003 Total %
Family history Gleason score
No history 5959 6104 1771 13834 799 2-4 654 551 150 1355 78
Within 2nd degree of relationship 120 128 29 217 1.6 5 696 744 251 1691 9.8
Within 3rd degree of relationship 11 8 3 22 131 6 1029 1250 401 2680 15.5
Don’t know 1412 1453 314 3179 184 7 1595 1958 579 4132 239
Total 7502 7693 2117 17312 100.0 8-10 1801 2337 590 4728 273
Age at diagnosis No description 1727 853 146 2726 15.7
<60 329 320 61 710 4.1 Total 7502 7693 2117 17312 100.0
60—64 506 620 161 1377 80 Histological differentiation
65-69 1197 1265 331 2793 161 Well 1489 1554 453 3496 20.2
70-74 1935 2037 567 4539 262 Moderate 3360 3362 9% T2 445
75-79 1798 1889 562 4249 245 Foor 1995 1997 513 4505 2640
280 1647 1562 435 3644 210 Unknown 13 19 6 238 14
Total 7502 7693 2117 17312 100.0 No description 555 661 145 1361 7.9
PSA at diagnosis Total 7502 7693 217 17312 1000
<4 255 269 73 S97 3.4 Tstaee
4<10 1680 1863 556 4099 237 To 1 3 0 4 00
10<20 1470 1628 493 3591 207 i 1630 1813 518 3961 229
20<50 1459 1514 387 3360 194 T 2566 2680 B2 6078 331
250 2612 2401 606 5619 325 e 297 2509 58 5695 329
No description 26 18 2 46 0.3 T4 673 657 157 1487 8.6
Total 7502 7693 2117 17312 100.0 Tx 27 B 12 64 04
No description 8 6 g 23 0.1
Total 7502 7693 2117 17312 100.0
NUMBER OF REGISTERED PATIENTS N factor
As shown in Fig. 2, 17 872 patients were registered by October N 6000 6313 1767 14082 813
2003. This survey investigated patients who were first diag- Ni 004 917 210 231 123
nosed with prostate cancer at the registered institutions during Nx 462 421 119 1008 58
this period. Respectively, 7952 and 8195 new patients were No description 36 34 21 91 0.5
reported in 2001 and 2002 by 246 and 216 institutions. Of Total 7502 7693 2117 17312 100.0
these new patients, 5969 and 6064 were newly administered  f gaetor
hormone therapy, and 5646 and 5651 were register‘ed with J- Mo 5380 5606 1634 12710 T34
CaP. In summary, it is shown that 75% of new patients were
given hormone therapy in some form and 70% registered with M 137 s 12 288 17
1.CaP, Mla 83 7 11 1m 10
Mib 1496 1428 327 3251 18.8
PATIENT BACKGROUND FACTORS Mlc 100 71 19 1% 1.1
Of the 17 872 registered patients at the time of data compila- Mx 20 268 93 6l 35
tion, data were collected from 17 312 patients. 529 cases with- No description 36 34 2 91 05
out any record of hormone therapy commencement date were Total 7502 7693 2117 17312 1000
excluded, as were 31 cases whose therapy was reported as Clinical stage
commencing in 2000. Family history, age at diagnosis and PSA 1 1684 3087 1188 8RS 512
value at diagnosis are given in Table 1. o 1213 1327 26 2036 169
TUMOR BACKGROUND FACTORS v 0821945 4 M7l D8
No description 463 434 159 1056 6.1
A summary of Gleason score, histological grade, TNM classi- Total 7502 7693 2117 17312 100.0

fication and clinical stage {TNM) is given in Table 2.
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Table 3. Purpose of bormone therapy

2001 2002 2003 Toal %
Hormonal therapy
Main 5926 5914 1585 13425 715
Adjuvant 306 366 81 753 43
Neoadjuvant 1270 1413 451 3134 181
Total 7502 7683 2117 17312 100.0
Hormonal therapy detail
Orchiectomy only 236 214 63 513 30
Orchiectomy + medication 605 427 96 1128 6.5
LH-RHa only 826 1065 319 2210 128
LH-RHa + anti-androgen 4431 4703 1249 10383 600
Anti-androgen only 392 584 251 1227 11
Other 1012 700 139 1851 107
Total 7502 7693 2117 17312 1000
HORMONE THERAPY

As to the reason for hormone therapy, primary application of
hormone therapy was the most prevalent, comprising 77.5% of
the total, followed by 18.1% neoadjuvant and 4.3% adjuvant
(Table 3).

Table 3 also indicates an overview of the types of hormone
therapy. The combined use of LH-RHa + anti-androgen drg is
the largest, comprising 60%. Anti-androgen monotherapy was
7.1% and LH-RHa monotherapy was 12.8%.

Table 4 shows the relations between the purpose of hormone
therapy and T category, clinical stage, Gleason score and age.
A notable feature is that in all categories, primary use of hor-
mone therapy was the most common.

Table 5 shows the relations between the type of hormone
therapy and T category, clinical stage, Gleason score and age.
In all categories and ages, combined androgen blockade (CAB)
was used in the main. In Table 6, details are given of the main
treatment methods when hormone therapy was administered as
neoadjuvant, as well as the details of main treatment methods
when used as adjuvant.

COMPLIANCE OF SURVEY DATA

Omission of data entry among registered data included 0.2% of
patients for whom PSA values were not recorded. Meanwhile,
omission of histological grade accounted for 7.8% and omis-
sion of clinical stage 6.1%. As for Gleason score, 23% of
registered cases in 2001 had no entry, but in 2002 this had
decreased to 11.9% and by 2003, to 6.5%. This is thought to be
because in the First Edition of the Japanese Urological Associ-
ation and Japan Society of Pathology’s General Rules for Clin-
ical and Pathological Studies on Prostate Cancer, Gleason
score entry was not compulsory. Only in the Second Edition
did Gleason score become required.
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Table 4. Relations between the purpose of hormone therapy and T category,
TNM clinical stage, Gleason score and patient age

Main Adjuvant  Neoadjuvant Total %
T stage
TO 4{0.1%) 4 00
T1 2639(67.9%) 218 (5.5%) 1054 (26.6%) 3961 229
T2 4260(70.1%) 333(5.5%) 1485{244%) 6078 35}
T3 4965(87.2%) 174 (3.1%) 556 (9.8%) 5695 329
T4 1425(95.8%) 26(1.7%) 36 (24%) 1487 86
Tx 60(93.8%) 203.1%) 2(3.1%) 64 04
No description 22 (85.7%) 1(4.3%) 23 0
Total 13425(77.5%) 753 (4.3%) 3134(18.1%) 17312 1000
Clinical stage
It 5847 (66.0%) S53T(6.1%) 2475(279%) 8859 512
m 263(77.3%) 145(5.0%) 518(17.7%) 2926 159
v 4362(97.6%) 44(1.0%) 65(1.5%) 471 258
No description 953 (90.2%) 27(26%) 76(1.2%) 1056 6.1
Total 13425(T7.5%) 753 (4.3%) 3134(18.1%) 17312 100.0
Gleason score
24 996 (73.5%) 69(51%) 290(214%) 1355 7.8
5 1214 (71.8%) 91(54%) 386{228%) 1691 98
6 1902 (71.0%) 120(4.5%) 658(24.6%) 2680 155
7 3179 (76.9%) 175(4.2%) 778(18.8%) 4132 239
g-10 3966 (83.9%) 185(3.9%) 577(122%) 4728 273
Unknown 2168 (795%) 113(41%) M5(16.3%) 2726 157
Total 13425 (77.5%) 753(4.3%) 3134 (18.1%) 17312 1000
Age at diagnosis
<60 364 (51.3%) 48 (6.8%) 298 (42.0%) 710 41
60-64 761(55.7%) 95(6.9%) S515(374%) 1377 80
6569 1613(57.8%) 234 (84%) 946(33.9%) 2793 161
70-74 3305(72.8%) 226(5.0%) 1008(22.2%) 4539 262
75-79 3808 (89.6%) 116 (27%) 325 (1.6%) 4249 M5
280 3568(97.9%) 34(0.9%) 42(1.2%) 4 210
Total 13425(77.5%) 753(4.3%) 3134(18.1%) 17312 1000

FOLLOW-UP DATA

For approximately 92% of the registered cases in 2001 and
15% of the registered cases in 2002, the input of follow-up data
was confirmed at least once. The period (median) from the start
of hormene therapy to the latest follow-up data entry was 406
days (between 0 and 964) for 2001-registered cases and 189
{between 0 and 615) for 2002-registered cases.

DISCUSSION

In Japan, the General Rules for Clinical and Pathological Stud-
ies on Prostate Cancer issued by the Japanese Urological Asso-
ciation and Japan Society of Pathology were first published in
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Table 5. Relations between the type of hormone therapy and T category, TNM clinical stage, Gleason score and patient age
Orchiectomy Orchiectomy + LH-RHa only LH-RHa + Anti-androgen Other Total %
only medication anti-androgen only
T stage
TO 1(25.0%) 1{250%) 2(50.0%) 4 0.0
T1 112 (2.8%) 169 (4.3%) 719 (18.2%) 2333 (58.9%) 427 (10.8%) 201 (5.1%) 3961 229
T2 158 (2.6%) 277 (4.6%) 921 (15.2%) 3737 (61.5%) 532 (8.8%) 453 (7.5%) 6078 351
T3 196 (3.4%) 466 {8.2%) 490 (3.6%) 3513 (61.7%) 215 (3.8%) 815 (14.3%) 5695 329
T4 44 (3.0%) 208 (14.0%) 69 (4.6%) 752 (50.6%) 46 (3.1%) 168 (24.7%) 1487 8.6
Tx 1(1.6%) 5(7.8%) 8(12.5%) 36 (56.3%) 4 (6.3%) 10(15.6%) 64 04
No description 2(8.7%) 3(13.0%) 3 (13.0%) 11 {47.8%) 2(8.7%) 2(8.7%) 23 0.1
Total 513 (3.0%) 1128 (6.5%) 2210 (12.8%) 10 383 (60.0%) 1227 (7.1%) 1851 (10.7%) 17312 1000
Clinical stage
11 262 (3.0%) 360 (4.1%) 1527 (17.2%) 5366 (60.6%) 841 (9.5%) 503 (5.7%) 8859 512
m 111 (3.3%) 157 (5.4%) 325 (11.1%) 1959 (67.0%) 135 (4.6%) 239 (8.29%) 2926 169
v 115 (2.6%) 559 (12.5%) 246 (5.5%) 2449 (54.8%) 132 (3.0%) 970 (21.7%) 4471 258
No description 25 (2.4%} 52 (4.9%) 112 (10.6%) 609 (57.7%) 119 (11.3%) 139 (13.2%) 1056 6.5
Total 513 (3.0%) 1128 (6.5%) 2210(12.8%) 10 383 (60.0%) 1227 (7.1%) 1851 (10.7%) 17312 100.0
Gleason score
2-4 31(2.3%) 54 (4.0%) 187 (13.8%) 820 (60.5%) 157 (11.6%) 106 (7.8%) 1355 7.8
5 65 (3.8%) 91 (5.4%) 247 (14.6%) 1032 (61.0%) 152 (9.0%) 104 (6.2%) 1691 9.8
6 80 (3.0%) 146 (5.4%) 468 (17.5%) 1579 (58.9%) 241 (9.0%) 166 (6.2%) 2680 15.5
7 151 (3.7%) 247 (6.0%) 557 (13.5%) 2515 (60.9%) 267 (6.5%) 395 (9.6%) 4132 239
810 119 (2.5%) 445 (9.4%) 373 (7.9%) 2796 (59.1%) 232 (4.9%) 763 (16.1%) 4728 213
Unknown 67 (2.5%) 145 (5.3%) 378 (13.9%) 1641 (60.2%) 178 (6.5%) 317(11.6%) 2726 15.7
Total 513 (3.0%) 1128 (6.5%) 2210({12.8%) 10383 (60.0%) 1227 (7.1%) 1851 (10.7%) 17312 100.0
Age at diagnosis
<60 5(0.7%) 32(4.5%) 76 (10.7%) 413 (58.2%) 65 (9.2%) 119 (16.8%) 710 4.1
60-64 11 (0.8%) 88 (6.4%) 176 (12.8%) 816 (59.3%) 120 (8.7%) 166 (12.1%) 1377 8.0
6569 57 (2.0%) 175 (6.3%) 319 (11.4%) 1674 (59.9%) 235 (B.6%) 329 (11.8%) 2793 16.1
T0-74 95 (2.1%) 248 (5.5%) 564 (12.4%) 2826 (62.3%) 300 (6.6%) 505 (11.1%) 4539 26.2
75-79 153 (3.6%) 302(7.1%) 566 (13.3%) 2556 (60.2%) 259 (6.1%) 413 (9.7%) 4249 245
280 191 (5.2%) 283 (78%) 509 (14.0%) 2098 (57.6%) 244 (6.7%) 319(8.8%) 3644 21.0
Total 513 (3.0%) 1128 (6.5%) 2210(12.8%) 10 383 (60.0%) 1227 (7.1%) 1851 (10.7%) 17312 1000

1985 (9) and this set of rules has been widely used ever since.
The document gives a guideline on diagnosis and a detailed
description of rules associated with making entries on patient
background, tumor background and treatment method. Most of
the papers presented at such meetings, such as the academic
conference of the Urological Association, follow these rules
and their diffusion rate is extremely high, The J-CaP survey
basically followed the rules, and the accuracy of TNM diag-
noses and clinical stage diagnoses is considered to be high.
The Japanese Urological Association started a prostate cancer
registration system from 2001, in accordance with these rules.
However, this system is a registration of all prostate cancers.
Therefore, when, for example, focusing on hotmone therapy,
we cannot necessarily expect satisfactory outcome data,

The morbidity of prostate cancer in Japan has been remarka-
bly lower than in Europe and North America (10}. Further-
more, due to anxieties about radiotherapy and the slowness of
the introduction of technical expertise in radical prostatectomy,
in many cases surgical castration or estrogen administration
has been conducted across the board (11). However, in recent
years Japan has seen an overwhelming increase in morbidity
and mortality from prostate cancer (10). Compounding this,
the influx of information about prostate and surgical tech-
niques from Europe and North America has led to 2 rapidly
growing debate on the method of treatment. Naturally, the
trend towards newer treatment is beginning with reference to
European (12) and North American guidelines (13) and the
trend is set to continue.
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Table 6, Main treatment for adjuvant or necadjuvant hormone therapy

Method 2001 2002 2003 Total
Operation

Hormonal therapy followed by surgery Retropubic 1609 i8 1627
Laparoscopic 23 23

Perineal 17 17

Other 3 3

Total 1652 18 1670

Surgery followed by hormonal therapy Retropubic 256 3 259
Laparoscopic 10 10

Perineal 2 2

Other 2 2

Total 270 3 273

Irradiation

Hormonal therapy followed by irradiation External beam 647 468 69 1184
External + brachytherapy 15 4 19

‘Brachytherapy 12 6 1 18

Other 11 6 1 118

Total 685 484 71 1339

Irradiation followed by hormonal therapy External beam 46 62 i0 118

Externa] + brachytherapy 3
Brachytherapy 1 3 4
Other 1 1
Total 51 66 10 127

At present, with financial assistance from the Ministry of
Health, Labor and Welfare, the Japanese Urological Associa-
tion is working on the drafting of a prostate cancer treatment
guideline at the earliest possible date. What is of concern here
is that, in addition to the circumstances previously mentioned,
there have been very few clinical trials with strong evidence
carried out in this country. This causes a desperate lack in clin-
ical data specific to Japan, which is essential to establish such
a guideline. Hormone therapy in Japan, which has been admin-
istered only empirically, should be re-examined correctly to
determine what outcome it is actually providing for the
patients. Otherwise, it is likely that Japan's treatment guideline
will become a reproduction of those of Europe and North
America. Ethnic and philosophical differences, religious back-
ground, differences in perceptions about sex, and economic
background—these diverse factors must be taken into account
in the drafting of the most appropriate guideline for a country.
The general attitude toward hormone therapy in Japan is simi-
lar to other East Asian countries (14). The recent treatment and
clinical trial findings on hormone therapy in Europe and North
America aimed at achieving long-term stable results indicate
that we should examine the outcome of hormone therapy not
only in Japan but throughout the world (4-6). The CaPSURE
data reported in 2003 (1) consists of the analyses of 3439 cases,
showing that the proportion of primary hormone treatment on
localized prostate cancer rose dramatically from 4.6% in 1989

to 14.2% in 2001 and pointed firmly to the need to review the
cxisting guidelines.

The institutions registered with J-CaP cover 60.2% of all
university hospitals. According to Japan Cancer Statistics
2003, the number of patients newly diagnosed with prostate
cancer in 1998 was 15 814 (15). In view of the proportion of J-
CaP registered patients obtained in the survey of new patient
numbers mentioned earlier, ~50% of new prostate cancer
patients were treated by hormone therapy and registered with
J-CaP. J-CaP had requested reports on the number of newly
diagnosed prostate cancer patients in the registered institu-
tions. Out of 358 institutions, 246 had responded as of 2001.
Based on this report, 7952 patients were newly diagnosed with
prostate cancer in those 246 institutions. Of these, 5969
patients (75.1%) were treated by hormone therapy in some
form. Among those patients, 5646 (71%) were registered with
J-CaP. In other words, 94.6% of the patients who had initiated
a hormone therapy in 2001 were registered with J-CaP. This
figure is almost the same in 2002. This illustrates the breadth of
significance of this study. Patient background factors and PSA
values at diagnosis would not represent the general trend
because of the bias that patients registered for this study are
receiving hormone therapy for the first time. However, we
should make a special note of the low frequency of familial
prostate cancer.
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For the same reason, the background to the tumor in this
report would not represent the overall trend of prostate cancer
in Japan. Nevertheless, considering the finding that an
extremely large number of patients are receiving hormone ther-
apy, we can safely say that they express the overall background
factors of prostate cancer in Japan to a fairly high degree of
accuracy.

The analysis of the purpose and types of hormone therapy
shows that there is a distinctively different trend in Japan com-
pared to Europe or North America. These are the first findings
in Japan based on a large-scale organized survey. To summa-
rize: (i) many patients are receiving hormone therapy irrespec-
tive of age, TNM, stage of illness or histological background;
(ii) more than 70% of them are under primary hormone ther-
apy; and (iii) roughly 60% undergoe combined androgen block-
ade (CAB). Since no clear outcome investigation has yet been
carried out, we should evaluate this present status of hormone
therapy in Japan either as: (i} it is merely a continuation of past
experience, and in the near future, it should be managed care-
fully by adopting European and American guidelines; or (ii) it
is still difficult to judge whether the effect of hormone therapy
for Japanese patients is different in the profile of effects and
side-effects from that for Westerners. What is more, in T2
treatment no accurate randomized study has been conducted so
far globally on whether surgical treatment and radiotherapy are
truly more effective than hormone therapy. Therefore, on this
point we must reserve any conclusions.

The NCI-PDQ (13) and EAU guidelines (12} attach virtually
no significance to hormone therapy on T2 prostate cancer. As
for T3, the emphasis is on its significance as neoadjuvant
before radiotherapy and little importance is assigned to the sole
application of hormone therapy. Even when there is metastasis,
there is debate on whether immediate hormone therapy is
appropriate and also on whether there is any point in CAB;
however, no clear conclusions have been reached (16,17).

In such circumstances, there are two clinical trial results in
Japan reported recently that are extremely interesting. The first
(2) is the results of a randomized study on hormone therapy
given to localized or locally advanced prostate cancer. This
was a comparative trial of LH-RHa + chlormadinone acetate
(CMA) versus LH-RHa alone on patients in whom radical
prostectomy was not chosen as treatment for whatever reason.
The results are interim, with an observation period less than 5
years. So far, progression-free survival is good for CAB. Even
when both groups are put together, it has been determined that
the same survival rate as the one expected for the population of
that age group has been obtained. The other study (3) is a
comparative trial of LH-RHa + bicalutamide versus LH-RHa +
placebo administered for patients with locally advanced or
metastatic prostate cancer. The observational period is again
short, but in both PSA progression-free survival and time to
PSA response, the CAB group was significantly better. Mean-
while, in a successive survey of QOL using FACT-P that was
officially translated into Japanese (18), the CAB group showed
a significantly better result (19). This is indicative of the per-
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ception that the effects of hormone therapy on QOL are differ-
ent between Japanese and Westem patients (20). Therefore, it
is important to examine whether or not recent clinical trial
results take into account ethnic differences in the broad sense,
including the lifestyle and philosophical backgrounds of Japa-
nese and Western people.

In future, in the treatment of prostate cancer in Japan, it is
evident that the importance of hormone therapy should be
investigated with specific focus on Japanese people. We await
the further analysis of the outcome findings, which is the aim
of the J-Cap Study.

APPENDIX

J-CAP HOME PAGE: RULES FOR USE

1. The J-CaP Home Page is to be created as an Internet server.

2. Use of the case database on the J-CaP Home Page is
restricted to doctors who are joint researchers and the use
of the database requires a user ID and password issued by
means of prior registration.

3. Communication between the case database server and users
is to be protected by encryption (SSL).

4. The names of institutions and patients (initials) displayed
in the case database are to be encoded so that individual
patients cannot be identified.

5. Information concerning joint researchers’ institutions and
patient names (initials) will only be accessible to database
administrators with a special ID and password and only at
the designated location (administrative secretariat).

6. The ID and password of the above-mentioned administra-
tors will be stored as strictly confidential and no record of
them will be kept.

7. The disposal of case data and information concerning joint
researcher institutions and patient names (initials) after the
completion of the J-CaP Study Group’s research period
will be determined at a later date by administrators.

References

1. Cooperberg MR, Grossfeld GD, Lubeck DP, Carroll PR. National practice
patterns and time trends in androgen ablation for localized prostate cancer.
J Natl Cancer Inst 2003;95:930-1.

2. Akaza H, Homma Y, Okada K, Yokoyama M, Usami M, Hirao Y, etal. A
prospective and randomized study of primary hormonal therapy for
patients with localized or locally advanced prostate cancer unsuitable for
radical prostatectomy: results of the 5-year follow-up. BJU Int 2003;91:
33-6.

3, Akaza H, Yamaguchi A, Matsuda T, Igawa M, Kumon H, Soeda A, et al.
Superior anti-tumor efficacy of bicalutamide 80 mg in combination with a
luteinizing hormone-releasing hormone (LHRH) agonist versus LHRH
agonist monotherapy as first-line treatment for advanced prostate cancer:
interim results of a randomized study in Japanese patients. Jpn J Clin
Oncol 2004; in press.

4, See W, Iversen P, Winth M, MeLeod D, Garside L, Morris T. Immediate
treatment with bicalutamide 150mg as adjuvant therapy significantly
reduces the risk of PSA progression in early prostate cancer, Eur Urol
2003;44:512-7.

5. Labrie F. Androgen blockade in prostate cancer in 2002: major benefits on
survival in localized disease. Mo! Cell Erdocrinol 2002,198:77-87.

- 34 -



336

6.

10.

il.

12,

13

Prostate cancer and hormone therapy in Japan

Labrie F, Candas B, Gomez JL, Cusan L. Can combined androgen block-
ade provide long-term control or possible cure of localized prostate
cancer? Urology 2002;60:115-9.

UICC. TNM classification of the malignant tamors. 5th edition, edited by
LH Sobin and Ch Wirtekind 1997, Wiley-Liss, New York.

. General rules for clinical and pathological studies on prostate cancer; 3rd

edition. Kanehara Publication Inc, 2001, Japan Urclogical Association,
Tokyo.

General rules for clinical and pathological studies on prostate cancer; 1st
edition. Kanehara Publication Inc, 1985, Japan Urological Association,
Tokyo.

Yoshimi I, Mizuno §. Mertality trends of prostate cancer in Japan: 1960
2000. Jpn J Clin Oncol 2003;33:367.

Kumamoto Y, Tsukamoto T, Umehara T, Harada M, Shimazaki J, Fuse H,
et al. Clinical studies on endocrine therapy of prostatic carcinoma (3):
Histopathological features of prostatic carcinoma and its prognosis.
Hinyokika Kiyo 19%);36:295-305.

Aus G, Abbou CC, Pacik D, Schmid HF, van Poppel H, Wolff TM, Zattoni
F, EAU Working Group on Oncological Urology, EAU guidelines on
prostate cancer. Eur Urol 2001;40:97-101.

NCI-PDQ, Prostate cancer treatment. http://www.nci.nih. gov/cancerinfo/
pdg/treatment/prostate/healthprofessional/

14,

15.

16.

17.

18.

19.

20

- 35 -

Akaza H, Naito 8, Cheng C, Kaisary A, Soebadi DM, Umbas R, et al,
Asian trends in prostate cancer hormone therapy. Gan To Kagaku Ryoho
2002;29:1951-61.

Cancer statistics in Japan 2003. Foundation for promotion of cancer
research (FPCR). http://www.ncc.go jp/jp/statistics/2003/

Klotz LH, Newman T. Does maximal androgen blockade (MAB) improve
survival? A eritical appraisal of the evidence, Can J Urol 1996;3:246--50.
Patterson SG, Balducei L, Pow-Sang JM. Controversies surrounding
androgen deprivation for prostate cancer. Cancer Control 2002:9:315-25,
Hinotsu A, Niimi M, Akaza H, Miyanaga N, Takeshima H, Eremenco S,
Cella D, Development of Japanese version of QOL questionnaire for blad-
der and prostate cancer patients using FACT-B! and P: pilot study. Gan To
Kagaku Ryoho 1999,26:657-66.

Naito S, Tachibana M, Deguchi T, Namiki M, Hirao Y, Arai Y, et al. Addi-
tion of bicalutamide 80 mg to LHRH-agonist monotherapy in patients
with advanced prostate cancer: impact on quality of life. J Clin Oncol
2004:23:4703.

Mendoza JB. The role of hormone therapy in the treatment of locally
advanced prostate cancer—Regional perspectives Asia. Eur Urol 2004;
45(Suppl 3):12-6.



A retrospective study of the treatment of locally advanced
prostate cancer by six institutions in eastern and

north-eastern Japan
TAKAHIKO HACHIYA, KOICHIRO AKAKURA®, SHIRO SAITOF, NOBUO SHINOHARA¥, KAZUNAR! SATOY.
MASAOKI HARADAS, TETSURO KATOY and KIYOK] OKADA

Departments of Urofogy, School of Medicing, Nihon University, *Grodugte School of Medicine, Chiba University, tNational Tokyo Medical Center and
School of Medicine, Keio University, #Graduate School of Medicine, Hokkaido University, 45chool of Medicine, Akita University, and §Kkanagawa

Cancer Center Research Institute, Tokyo, Jopan
Accepted for publication 11 November 2004

OBJECTIVE

To investigate patients with locally advanced
prostate cancer treated at six academic
institutions in castern and north-castern
Japan from 1988 to 2000, to facilitate the
establishment of Japanese guidelines for the
diagnosis and treatment of locally advanced
prostate cancer.

PATIENTS AND METHODS

The study included 391 eligible patients with
locally advanced prostate cancer who were
treated by radical prostatectomy (RP),
radiotherapy andfor primary hormone
therapy. Disease-specific survival rates for
these patients were assessed in relation to
their clinicopathological characteristics and
the types of treatment they received, The
Mann-Whitney U-test, Kruskal-Wallis, chi-
square and log-rank test were used for
statistical analysis, as appropriate.

RESULTS

In all, 128 patient with lower prostate-specific
antigen levels {P=0.023) andfor better
performance status (P=0.001) had RP,
Neoadjuvant hormone therapy before RP was
the treatment in 68 (53%) of these 128
patients; 66 {52%) received immediate
adjuvant hormonea therapy. Of 87 patients
treated with radiotherapy, 75 (86%]) had
external beam radiotherapy (EBRT) as the
primary treatment with no brachytherapy,
and 12 (14%} had brachytherapy as the
primary method. Necadjuvant hormene
therapy was given to 56 of the 87 patients
(64%); 48 (55%) received immediate adjuvant
hormone therapy. Of the 176 patients treated
with primary hormone therapy alone,
combined androgen blockade and surgical or
medical castration was the treatment in 76
{430} and B85 (48%), respectively. Disease-
specific survival rates at 5 years for patients
treated with RP, EBRT and primary hormone

therapy were 90%, 98%, and 89%,
respectively.

CONCLUSION

The treatments provided by the participating
institutions did not differ significantly from
those set out in European and American
guidelines, and short-term disease-specific
survival rates for each treatment did not
differ significantly from those of historical
controls. Further investigation may facilitate
the establishment of Japanese guidelines for
the diagnosis and treatment of locally
advanced prostate cancer.

KEYWORDS
locally advanced prostate caneer, radical

prostatectomy, radiotherapy, hormone
therapy

INTRODUCTION

The heterogeneity and wide spectrum of
locally advanced prostate cancers make it
difficult for urologists to determine what
constitutes appropriate treatment for
individua! patients. Radical prostatectomy
(RP}, radictherapy and hormone therapy are
commonly used alone or combined.
Numerous randomized clinical trials [1-9] and
unrandomized studies [10-12) have been
conducted on each therapeutic approach.
Despite the many such clinical trials, the most
appropriate therapeutic approach is stil
under debate in Japan, in terms of survival
and quality of life [QoL). Mereover, neither the
characteristics of patients with locally
advanced prostate cancer nor the types of

534

treatment they receive have been thoroughly
investigated in Japan. Because it is necessary
to understand these conditions before
designing randomized clinical studies or
establishing treatment guidelines, we
investigated the characteristics of patients in
Japan with locally advanced prostate cancer
and who were treated at six institutions in
eastern and north-eastern Japan from 1988
to 2000, and correlated these with their
treatments and outcomes,

PATIENTS AND METHCDS
The six Japanese academic institutions

participating in this retrospective study were
selected from independent institutions in

eastern and north-eastern Japan. Patients
with locally advanced prostate cancer who
were treated at these institutions from 1988
to 2000 with RP, radiotherapy or hormone
therapy as the primary method, and who also
satisfied several other criteria, were included
in the study.

The other criteria consisted of clinical
diagnosis and staging in accordance with the
TNM system {13), a PSA measurement at
initial diagnosfs, histopathological diagnosis
by systematic TRUS-guided prostate biopsy,
and availability of complete treatment
records.

Information on 394 patients was compiled
from the participating institutions; from this

© 2005 BJU INTERNATIONAL | 95, 534-540 ] doinl01111/}1464-410X2005.05334.x
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| TABLE 1 The potients

“Median {range

Imour grage

_ Variable'

Age, years - - - PSA ngml “Well Moderate - TPeor D 3. 2
* Institution I : e R e
SR T ' 720 (58-87) 1" 290{20-435) T
2 . 710 (57-89) “: - 220 (4.7-100) 0
3 .0 740151-90) 0.8 (06-571 -
4 - 75.0 (55-88) 53(2.3-754) "
‘5 77.5 (64-84) 26 {583-141)
6. 71 (58-92)¢ 70160-538)
Total . 73 [51-92)¢ 70 (067541 07

- Type of treatment () I
- RP(128) L
Radiotherapy (87) . ":.

. Hormone therapy {175)

- 700 (56-84)
78,0 (54-92)

- 6.0 I51-82
177 26,6 {20-37)

929 24-434)

1327 {06-754).

 The Kuskol- Wolli and chi-squore test were used to assess the cortelation of patient characteristics between i

information, 391 were deemed to be eligible
for the study. The clinicopathological
characteristics of the patients, including

age at diagnosis, performance status,
pretreatment PSA level, and tumour grade,
were investigated. Tumour grade was
determined using the WHO system in each
institution, To facilitate understanding of the
patients' background and disease-specific
survival (DSS), risk groups were defined by a
combination of pretreatment serum PSA level
and biopsy tumour grade, Patients with a PSA
level of £10.0 ngfmL and a well or moderately
differentiated tumour were classified as low
risk; those with a PSAof 10.1-50 ng/mL and a
well or moderately differentiated tumour as
intermediate risk; and those with a PSA leve!
of 250.1 ng/mL and/or a poorly differentiated
tumour as high risk.

The type of treatment, including the
application of neoadjuvant and/for adjuvant
hormone therapy [N-, AHT) was investigated
for the groups treated by RP or radictherapy.
The pathological stage after RP was evaluated
according to the TNM system [13). For the
radiotherzpy group, the type of radiation
therapy, irradiation dose, and use of
lymphadenectomy, and for the primary
hormone therapy group, the type of hormone
therapy, were investigated.

Because criteria for assessing comorbidity
and Qol were not standardized across the
participating institutions during the 1990s,
comorbidity and QoL were not evaluated

in this study. The length of follow-up, cause

© 2005 BIU IRTERNATIONAL

of death and time to death from prostate
cancer of other causes were evaluated for
each treatment group. Treatment outcome
was assessed as DSS rates, using the Kaplan-
Meier method, correlated with biopsy tumour
grade, PSA level and risk group. The Mann-
Whitney U-test, Kruskal-Wallis, chi-square
and log-rank test were used for statistical
analysis, as appropriate, with P< 0.05
considered to indicate statistical significance
in all tests.

RESULTS

There was a statistically significant difference
among institutions in patient age (P= 0.001),
PSA distribution [P=0.011) and tumour grade
(P=10.050), but no significant difference in
the distribution of poorly differentiated
tumeours (P=0.564; Table 1).

RP, radiotherapy and hormone therapy were
used as primary treatments for 128, 87 and
176 patients, respectively {Table 2). Younger
patients tended to receive a definitive
treatment such as RP or radiotherapy as their
primary treatment. The participating
urologists tended to use RP for patients with
lower PSA levels andfor good performance
status. The PSA levels were highest in the
primary hormone therapy group, lower in the
radiotherapy group and lowest in the RP
group {P=0023). There was no significant
difference among the three therapeutic
appreaches in biopsy tumour grade
{P=0.429).
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RP with no NHT (RP alane) was used in 60 of
128 patients, while NHT preceded RP in 68
(Table 2); NHT was used in those with higher
PSA levels [P=0.012). Immediate AHT after
RP was used in 66 patients. In the 60 patients
treated with RP alone, four of 14 with stage
pf3a disease, seven of 12 with stage pT3b and
12 of 19 with stage pN1 received AHT;
adjuvant radiatherapy was given to only two
of the 12 patients with stage pT3b disease.

Of the 68 patients treated with RP after NHT,
immediate AHT was used in 41; 10 of 24 with
stage pT2, 10 of 16 with stage pT3a, four of
seven with stage pT3b and 17 of 21 with pN1
disease received AHT after RP. Hormone
therapy was the mest common adjuvant
therapy after RP.

In terms of clinical staging, 15 (25%) of the 60
patients treated with RP alone were
diagnosed afterward as having stage pT2NQ
disease (i.e. their disease was initially
overstaged), and 19 (33%) as pN1 [i.e. their
disease was initially understaged). Of the 68
patients treated with NHT and RP, despite
higher PSA levels, the likelihood of the patient
being diagnosed as having stage pT2NO
disease was higher, although this might not
promise a longer PSA failure-free survival.

Table 2 also shows the characteristics of the
87 patients treated with radiotherapy.
External beam radiotherapy (EBRT) of 70 Gy
was used at institution 6, where three-
dimensional conformal radiotherapy (3D-CRT)
was also used. However, at the other
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institutions radiation doses were generally
lower. NHT was used in 56 of the 75 patients
treated with EBRY with no brachytherapy, and
AHT in 40 of the 56 and eight of the 19 who
were treated with EBRT combined with NHT
and EBRT alone, respectively, Therefore, some
hormone therapies were concomitant in 64 of
the 75 patients treated with EBRT with no
brachytherapy (85%). Twenty of the 75
patients treated with EBRT and no
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brachytherapy had a lymphadenectomy; only
12 men received brachytherapy as primary
therapy.

The characteristics of the 176 patients treated
with primary hormone therapy are also
shown in Table 2; for most of these patients,
combined androgen blockade and medicalf
surgical castration were sefected as the
primary hormone therapy.

- 38 -

254 (20-37
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For treatment outcome, the median (range)
follow-up for all eligible patients was 37
{1-137) months, The DSS rate was
independently calculated for each treatment
group. Of the RP group, 13 of the 128 patients
died from prostate cancer; the DSS rates at 5
and 10 years for these patients were 30% and
49,50, respectively (Fig. 1a-d). Patients with
higher tumour grades tended to have the
poorest DSS rates [P=0.3186; Fig. 1a), The P
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