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Fifty-three patients with biochemical relapse (BCR) after receiving external beam radiotherapy (EBRT)
against locally advanced prostate cancer (stage III : International Union Against Cancer [UICC] 6th edition)
between September 1997 and January 2006 at our institution, who were treated with salvage hormonal
therapy (HTx), were followed for a mean period of 75.5 months. There was progression to castration-
resistant prostate cancer (CRPC) during the follow-up period in 17 patients (32.0%). The median time to
CRPC after initial HTx was 17 months. Univariate analysis revealed that time to BCR after EBRT was
significantly associated with progression to CRPC (p =0.022), while PSA-doubling time just before salvage
HTx was marginally associated with irradiation dose (p = 0.088, p = 0.128 respectively). Multivariate
analysis showed that time to BCR after EBRT was the only significant predictor of progression to CRPC (p =
0.035, Hazard ratio; 0.252, 95% confidence interval ; 0.070-0.905) conclusion, time to BCR after EBRT
might be a good predictor for the efficiency of salvage HTx after EBRT against locally advanced prostate
cancer.
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Table 1. Patient characteristics of 33 patients with
biochemical relapse after external-beam
radiotherapy who were treated with
salvage hormonal therapy for at least 18
months

Patient characteristics All (n=53)

Followup period (m)
Age at EBRT
Clinical T stage

75.5 (83.7, 39-148)*
72 (71.3, 58-83)

T3a 29
T3b 20
T3x 4
Gleason score
=6 3
7 25
8 11
9 13
10 1

Pre-Treatment PSA (ng/ml) 38.4 (60.6, 4.9-430)*

Duration of neoadjuvant hormonal
therapy (m)

5 (5.67, 3-18)*
Modality of radiaiton therapy

3D-CRT 24

IMRT 29
72 (73.4, 60-78)*
Time to BCR (m) 26 (29.9, 1-99)*
PSADT before salvage HTx (m) 4.32 (5.58, 1.87-16.9*
CRPC 17 (17/53=132.0%)
Time to CPRC (m) 17 (29.1, 2-100)*
8%381 recurrence in patients with 12 (12/17=70.5%)

Irradiation dose

Time to clinical recurrence (m) 26.5 (41.6, 15-121)*

Cancer death during followup period 3 (3/53=15.7%)

* median (mean, range). BCR: biochemical relapse, PSADT :
prostate-specific antigen doubling time, PSAV : prostate-specific
antigen velocity, CRPC: castration-resistant prostate cancer,
3D-CRT': three-dimensional-conformal radiotherapy, IMRT :
intensity-modulated radiotherapy, HTx: Hormonal therapy,
EBRT : External beam radiation therapy.
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Fig. 1.
external-beam radiotherapy.

Time to CRPC stratified by time to biochemical relapse after curative
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Table 2. Univariate and multivariate analysis of
significant predictors of responsiveness
against salvage hormonal therapy after
curative radiation therapy for locally
advanced prostate cancer

Multivariate analysis

Univariate
Covariate analysis Hazard
P value ratio 95% CI P value

Age

=70

>70 0.68
cT stage

T3a or T3x

T3b 0.75
GS

=7

>7 0.86
Pre-treatment PSA

<40

=40 0.50
PSA at the time of salvage HTx

<6

=6 0.38
Duration of neoadjuvant HTx (m)

=5

>5 0.62
Time to BCR (m)

>24

<% 002 025 000 0.085
PSADT (m)

=4

<4 009 044 D04
Therapeutic approach

3D-CRT

IMRT 0.71
Irradiation dose (Gy)

>72

=72 012 096 03 095

PSA: prostate-specific antigen, GS: Gleason score, CI: confi-
dence interval, HTx: hormonal therapy, PSADT: prostate-
specific antigen doubling time, PSAV : prostate-specific antigen
velocity, BCR: biochemical relapse, 3D-CRT: three-dimen-
sional-conformal radiotherapy, IMRT: intensity-modulated
radiotherapy.
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