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OBJECTIVE

 

To evaluate, in the ongoing Early Prostate 
Cancer (EPC) trial programme, the efficacy 
and tolerability of bicalutamide 150 mg once 
daily in addition to standard care for localized 
or locally advanced, nonmetastatic prostate 
cancer.

 

PATIENTS AND METHODS

 

The EPC programme comprises three 
randomized, double-blind, placebo-controlled 
trials designed for combined analysis. 
Following standard care, 8113 men with 
localized (T1-2, N0/Nx) or locally advanced 
(T3-4, any N; or any T, N

 

+

 

) prostate cancer (all 
M0) received oral bicalutamide 150 mg once 
daily or oral placebo. The primary endpoints 
were progression-free survival (PFS) and 
overall survival.

 

RESULTS

 

The large EPC trial programme is defining men 
who benefit or do not from early or adjuvant 
antiandrogen therapy. At a median follow-up 
of 7.4 years, in localized disease there is no 
benefit to PFS by adding bicalutamide to 
standard care, and there is a trend (hazard 

ratio, HR, 1.16; 95% confidence intervals, CI, 
0.99–1.37; 

 

P

 

 

 

=

 

 0.07) towards decreased 
survival in patients otherwise undergoing 
watchful waiting. However, in locally 
advanced disease, bicalutamide significantly 
improved PFS irrespective of standard care. 
Bicalutamide significantly improved overall 
survival in patients receiving radiotherapy (HR 
0.65; 95% CI 0.44–0.95; 

 

P

 

 

 

=

 

 0.03); this was 
driven by a lower risk of prostate cancer-
related deaths. Bicalutamide produced a 
trend towards improved overall survival 
in patients with locally advanced disease 
otherwise undergoing watchful waiting (HR 
0.81; 95% CI 0.66–1.01; 

 

P

 

 

 

=

 

 0.06). No survival 
difference was evident in the prostatectomy 
subgroup.

 

CONCLUSIONS

 

This ongoing programme is clarifying the role 
of early or adjuvant antiandrogen therapy in 
prostate cancer. Patients with localized 
disease do not appear to derive clinical benefit 
from added bicalutamide. However, adding 
bicalutamide 150 mg to standard care 
provides significant clinical benefits in 
patients with locally advanced prostate 
cancer, irrespective of primary therapy.

 

There are several interesting papers
in this section on prostate cancer,
which deal with many aspects of

screening, diagnosis and treatment,
both surgical and pharmacological.
The 7.4-year median follow-up of
the Early Prostate Cancer trial of

bicalutamide 150 mg is presented.
This huge study has been reported

and discussed widely, but these
long-term results have been

eagerly awaited by urologists and
oncologists interested in the

condition.



 

M c L E O D  

 

E T  A L .

 

2 4 8

 

©

 

 2 0 0 5  B J U  I N T E R N A T I O N A L

 

KEYWORDS

 

adjuvant, antiandrogen, bicalutamide, 

 

localized, locally advanced, prostate cancer 

 

INTRODUCTION

 

For men with localized or locally advanced 
prostate cancer, standard care includes 
radiotherapy and/or radical prostatectomy, 
and watchful waiting [1]. In patients with 
locally advanced disease, who are at greater 
risk of disease progression than those with 
localized disease, adjuvant castration therapy 
is frequently administered. This practice is 
based on substantial data from randomized 
trials proving an overall survival benefit for 
adjuvant goserelin in patients with locally 
advanced disease undergoing either 
radiotherapy [2–4] or radical prostatectomy 
[5]. However, castration therapy is associated 
with side effects, including decreased libido 
and sexual function, fatigue, loss of bone 

mineral density and muscle mass, and altered 
cognitive function [6–10]. Although some of 
these side effects are manageable [1,11,12], 
they may be troublesome to patients [13].

In randomized trials, the nonsteroidal 
antiandrogen bicalutamide (150 mg) had a 
lower risk of side effects than castration in 
terms of maintenance of sexual interest, 
physical ability and bone mineral density 
[9,14,15]. Bicalutamide 150 mg therefore 
offers a hormonal therapy option not based 
on castration for patients wishing to maintain 
their sexual and physical activity.

The ongoing bicalutamide Early Prostate 
Cancer (EPC) programme is evaluating the 
addition of oral bicalutamide 150 mg once 
daily to standard care for localized or locally 
advanced, nonmetastatic prostate cancer. 
With 8113 patients enrolled, the EPC 
programme is the largest hormonal therapy 
study conducted in patients with prostate 
cancer (Table 1). It therefore provides an 

important opportunity to define which 
patient subsets derive benefit, and which do 
not, from early or adjuvant hormonal therapy. 
Previous analyses showed clinical benefits 
for bicalutamide in terms of objective 
progression-free survival (PFS), particularly in 
patients with locally advanced disease [18,19].

We present longer-term follow-up findings 
from the EPC programme, with more 
meaningful survival results. With 7.4 years of 
median follow-up, the present analysis was 
conducted at a similar time to the latest 
analysis of the Radiation Therapy Oncology 
Group (RTOG) 85–31 trial (7.6 years of median 
follow-up) [2], in which there was a significant 
overall survival benefit for adjuvant goserelin 
in patients with locally advanced disease 
receiving radiotherapy (Table 1).

 

PATIENTS AND METHODS

 

Detailed methods for the EPC programme 
are described elsewhere [18,19]. In brief, 

 

TABLE 1 

 

Previous randomized trials of adjuvant hormonal therapy (with an LHRH agonist or nonsteroidal antiandrogen) in patients with localized or locally 
advanced prostate cancer

 

Trial Treatment arms
No. of patients
and cancer stage*

Median follow-
up, years Key findings

 

Radiotherapy setting

 

RTOG 85–31 [2] Immediate goserelin vs
deferred goserelin

977 7.6 Overall survival: estimated 10-year rate 49% vs 39% 
(

 

P

 

 

 

=

 

 0.002); clinical DFS: estimated 10-year rate 
37% vs 23% (

 

P

 

 

 

<

 

 0.001)
cT1-2, N

 

+

 

, or cT3, any N

EORTC 22863 [3] Goserelin vs no
adjuvant treatment

415 5.5 Overall survival: 5-year rate 78% vs 62% (

 

P

 

 

 

<

 

 0.001);
clinical DFS: 5-year rate 74% vs 40% (

 

P

 

 

 

<

 

 0.001)cT1-2, WHO grade 3, 
N0-1, or cT3-4, N0-1

RTOG 92–02 [4] Goserelin vs no
adjuvant treatment
(all received neoadjuvant
goserelin plus flutamide)

1554 5.8 No overall survival difference; clinical DFS: estimated 
5-year rate 46% vs 28% (

 

P

 

 

 

<

 

 0.001)cT2c-4, N0-1

Harvard outreach [16] 6 months’ combined
therapy† vs no adjuvant
treatment

206 4.5 Overall survival: estimated 5-year rate 88% vs 78% 
(

 

P

 

 

 

=

 

 0.04); survival with no salvage androgen 
suppression therapy: estimated 5-year rate 82% vs 
57% (

 

P

 

 

 

=

 

 0.002)

cT1b-2b, any N

 

+

 

 high-risk factors‡

 

Radical prostatectomy setting

 

ECOG 7887 [5,7] Immediate goserelin
(or orchidectomy in some)
vs same treatment deferred

98 10 Overall survival: absolute 72% vs 49% (

 

P

 

 

 

=

 

 0.025)
cT1-2, pN

 

+

 

7.1 Overall survival: absolute 85% vs 65% (

 

P

 

 

 

=

 

 0.02); 
PSA recurrence-free survival: absolute 85% vs 18%
(

 

P

 

 

 

<

 

 0.001)
Wirth 

 

et al.

 

 [17] Flutamide vs no adjuvant
treatment

309
pT3, N0

6.1 No overall survival difference; PSA recurrence-free 
survival: recurrence rate not reported, HR 

 

=

 

 0.51 
(

 

P

 

 

 

=

 

 0.001)

 

*All M0; †Goserelin or leuprolide, plus flutamide; ‡At least one of; PSA 

 

≥

 

 10 ng/mL, Gleason score 

 

≥

 

 7, or radiographic evidence of extraprostatic disease. DFS, 
disease-free survival; ECOG, Eastern Cooperative Oncology Group; EORTC, European Organization for Research and Treatment of Cancer; LHRH, luteinizing 
hormone-releasing hormone; PSA, prostate-specific antigen; RTOG, Radiation Therapy Oncology Group.
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the programme comprises three ongoing, 
randomized, double-blind, placebo-controlled 
trials in North America (Trial 23, 3292 men), 
Europe, South Africa, Australia, Israel, and 
Mexico (Trial 24, 3603 men), and Scandinavia 
(Trial 25, 1218 men). The trials were designed 
and powered for combined analysis.

Men with clinically or pathologically 
confirmed localized (T1-2, N0/Nx) or locally 
advanced (T3-4, any N; or any T, N

 

+

 

) prostate 
cancer and no distant metastases evident 
on bone scan were eligible. Patients were 
randomized 1:1 to receive oral bicalutamide 
150 mg once daily or placebo (referred to 
as ‘standard care alone’), each following 
standard care of radiotherapy, radical 
prostatectomy or watchful waiting. The 
treatment given to individual patients was 
determined by randomization schemes 
that were produced by computer software 
incorporating a standard procedure for 
generating random numbers. Patients were 
allocated to treatment in balanced blocks 
(using a block size of four). As the trial 
programme was double-blind, the 
investigators, patients and monitors were 
unaware of treatment assignment. Blinding of 
trial treatments was ensured by the use of 
placebo tablets that were indistinguishable 
from those of active drug.

The programme was designed to reflect 
clinical practice worldwide. In accordance 
with North American practice, Trial 23 

differed from Trials 24 and 25 in that patients 
with lymph-node involvement and candidates 
for watchful waiting were excluded; by 
contrast, in accordance with Scandinavian 
clinical practice, most patients in Trial 25 were 
expected to undergo watchful waiting. Any 
differences between the trials or between 
individual centres apply equally to both 
treatment arms and do not bias the size of 
treatment effects.

The planned duration of randomized 
treatment was 2 years in Trial 23 (or until 
disease progression if earlier), and until disease 
progression in Trials 24 (maximum 5 years 
recommended for adjuvant therapy) and 25. In 
all trials, therapy upon disease progression is 
initiated at the investigators’ discretion.

The trials are being conducted in accordance 
with the Declaration of Helsinki, and with 
Ethics Committee or Institutional Review 
Board approval at each centre. All patients 
provided written, informed consent.

The primary endpoints were objective PFS and 
overall survival. Objective PFS was the time 
from randomization to the earliest occurrence 
of objectively confirmed progression or death 
from any cause. Tolerability was a secondary 
endpoint.

The statistical analysis was scheduled at a 
minimum follow-up of 6.7 years, with 22% 
mortality anticipated. All data were analysed 

on an intent-to-treat basis. The intent-to-treat 
population included all randomized patients, 
who were analysed according to their 
randomized treatment. As previously described 
[18,19], time-to-event data were analysed 
using the Cox proportional hazards regression 
model, with covariates for trial, randomized 
treatment, primary therapy, baseline PSA level, 
tumour grade, and disease stage. Results are 
presented as hazard ratios (HRs; bicalutamide 
to standard care alone), with the associated 
95% confidence intervals (CI) and 

 

P

 

 values. As 
planned, data were analysed overall, within 
each trial, and in primary therapy and disease 
stage subgroups.

 

RESULTS

 

Of 8113 patients enrolled (mean age 67 years), 
4052 were randomized to bicalutamide 
150 mg and 4061 to standard care alone 
(Fig. 1). The demographics were described 
previously [19]; the treatment groups were 
well balanced, with differences among trials 
relating to differences in entry criteria. The 
median follow-up at the present analysis was 
7.4 years.

For the efficacy in the overall EPC programme, 
the objective progression rate was 27.4% 
(1112/4052) in the bicalutamide group and 
30.7% (1247/4061) in the standard care alone 
group. Therefore, bicalutamide significantly 
improved objective PFS over standard care 
alone in the overall programme population 
(HR 0.79, 95% CI 0.73–0.85; 

 

P

 

 

 

<

 

 0.001) 
(Fig. 2a; Table 2). This significant benefit for 
bicalutamide was evident in Trials 24 (HR 
0.78; 95% CI 0.70–0.88; 

 

P

 

 

 

<

 

 0.001) and 25 (HR 
0.65; 95% CI 0.55–0.76; 

 

P

 

 

 

<

 

 0.001), although 
not in Trial 23 (HR 1.00; 95% CI 0.84–1.19; 

 

P

 

 

 

=

 

 0.99). The findings were similar to those in 
the two earlier analyses [18,19].

Across the programme, 23% of patients had 
died within each of the two study groups. 
There was no significant difference in overall 
survival between the treatment groups either 
across the programme (HR 0.99; 95% CI 0.91–
1.09; 

 

P

 

 

 

=

 

 0.89; Fig. 2a) or in any individual 
trial (Fig. 2b; Table 2).

To analyse the effect of baseline prognostic 
factors on overall survival, we considered 
whether the relative effects of bicalutamide 
on overall survival, compared with standard 
care alone, depended on baseline prognostic 
factors. In Trial 23, there was statistical 

 

FIG. 1. 

 

The flow of participants through the programme. 

 

1

 

Cryotherapy/cryosurgery (three patients) or 
hormonal combination therapy (one); 

 

2

 

all randomized patients were included in the intent-to-treat efficacy 
analyses; 

 

3

 

patients who received randomized treatment were included in the safety analyses; *not applicable 
to Trial 23.

Randomized
(n = 8113)

Trial 23
Trial 24
Trial 25

(n = 3292, 41%)
(n = 3603, 44%)
(n = 1218, 15%)

Assigned bicalutamide 150 mg
Received treatment
Did not receive treatment

(n = 4052)2

(n = 4022)3

(n = 30)

Reasons for withdrawal from randomized treatment:
Death
Disease progression
Adverse event
Protocol non-compliance
Patient unable/unwilling to continue
Lost to follow-up
Completion of protocol dosing period
Voluntary code break after 1st analysis*
Mandatory code break after 2nd analysis*
Other
TOTAL

161
222

1177
22

313
28

1041
130
808
120

4022

(4.0%)
(5.5%)
(29.3%)
(0.5%)
(7.8%)
(0.7%)
(25.9%)
(3.2%)
(20.1%)
(3.0%)
(100%)

Standard care received:
Radiotherapy
Radical prostatectomy
Watchful waiting
Other

(n = 1370, 17%)
(n = 4454, 55%)
(n = 2285, 28%)
(n = 4, <0.1%)1

Reasons for withdrawal from randomized treatment:
Death
Disease progression
Adverse event
Protocol non-compliance
Patient unable/unwilling to continue
Lost to follow-up
Completion of protocol dosing period
Voluntary code break after 1st analysis*
Mandatory code break after 2nd analysis*
Other
TOTAL

112
521
405
37

315
41

1318
236
651
395

4031

(2.8%)
(12.9%)
(10.0%)
(0.9%)
(7.8%)
(1.0%)
(32.7%)
(5.9%)
(16.1%)
(9.8%)
(100%)

Assigned standard care alone
Received treatment
Did not receive treatment

(n = 4061)2

(n = 4031)3

(n = 30)
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evidence (

 

P

 

 

 

=

 

 0.04) that overall survival was 
improved with bicalutamide in patients 
receiving radiotherapy, but standard care 
alone was favoured in patients receiving 
radical prostatectomy. In the radiotherapy 
group, these findings were driven by 
an improvement in respiratory and 
cardiovascular mortality with bicalutamide 
(no difference in prostate cancer mortality). In 
the radical prostatectomy group, the result 
was driven to a large degree by more prostate 
cancer deaths in the bicalutamide group. 
There was no evidence of such an effect in the 
combined analysis, or in Trials 24 and 25.

In Trial 25, which consisted mainly of patients 
under watchful waiting (81%), there was 
some statistical evidence (

 

P

 

 

 

=

 

 0.054) that 
overall survival was improved with 
bicalutamide in patients with locally 
advanced disease, but standard care alone 
was favoured in patients with localized 
disease. Similarly, when watchful-waiting 
patients from Trial 24 were considered, 
standard care alone was favoured in localized 
disease; however, there was little evidence of 
an overall survival benefit for bicalutamide in 
locally advanced disease. There were no 
watchful-waiting patients in Trial 23. From 
these findings, the efficacy of bicalutamide 
was further investigated in patients 
undergoing radiotherapy, radical 
prostatectomy and watchful waiting.

Assessing the disease stage and primary 
therapy subgroups, in patients with localized 
disease there was no significant difference 
between the treatment groups in objective 
PFS or overall survival, irrespective of primary 
therapy (Fig. 3). This is a change from the 
previous analyses, in which there was a 
benefit to PFS in patients who would 
otherwise have been treated by watchful 
waiting alone. In addition to the lack of any 
benefit for PFS in this setting, there was an 
overall survival trend in favour of watchful 
waiting alone (HR 1.16; 95% CI 0.99–1.37; 

 

P

 

 

 

=

 

 0.07).

For locally advanced disease in patients 
undergoing adjuvant therapy, adjuvant 
bicalutamide significantly improved objective 
PFS vs standard care alone (HR 0.69; 95% CI 
0.58–0.82; 

 

P

 

 

 

<

 

 0.001). This benefit was 
greatest in those receiving radiotherapy (HR 
0.56; 95% CI 0.40–0.78; 

 

P

 

 

 

<

 

 0.001), but also 
extended into the radical prostatectomy 
subgroup (HR 0.75; 95% CI 0.61–0.91; 

 

P

 

 

 

=

 

 0.004; Fig. 3a).

 

FIG. 2. 

 

Kaplan-Meier curves of (a) objective PFS and (b) overall survival.
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TABLE 2 

 

The proportion of events 
recorded in Fig. 2

 

Trial
Bicalutamide 150 mg Standard care alone 
n patients n (%) events n patients n (%) events

 

PFS

 

23 1647 254 (15.4) 1645 251 (15.3)
24 1798 565 (31.4) 1805 652 (36.1)
25 607 293 (48.3) 611 344 (56.3)
Overall 4052 1112 (27.4) 4061 1247 (30.7)

 

Overall survival

 

23 1647 213 (12.9) 1645 203 (12.3)
24 1798 476 (26.5) 1805 481 (26.6)
25 607 236 (38.9) 611 244 (39.9)
Overall 4052 925 (22.8) 4061 928 (22.9)
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FIG. 3. 

 

Forest plot showing the HRs and CI for (a) objective progression-free survival and (b) overall survival by primary therapy and disease stage. E, total number of 
events; n, number of patients in each subgroup.
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Locally advanced disease (n = 657, E = 347)

Favours bicalutamide 150 mg + standard care Favours standard care alone

The size of the HR circle is proportional to the number of events included in the analysis
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Radiotherapy (n = 1370, E = 492)

Localized disease (n = 1065, E = 340)

Locally advanced disease (n = 305, E = 152)

Watchful waiting (n = 2285, E = 1125)

Localized disease (n = 1627, E = 709)

Locally advanced disease (n = 657, E = 415)

Favours bicalutamide 150 mg + standard care Favours standard care alone
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In the overall adjuvant therapy population 
with locally advanced disease, there was no 
significant difference in overall survival 
between the treatment groups (HR 0.95; 
95% CI 0.77–1.16; 

 

P

 

 

 

=

 

 0.59). In patients 
with locally advanced disease receiving 
radiotherapy, bicalutamide significantly 
improved overall survival versus standard care 
alone (HR 0.65; 95% CI 0.44–0.95; 

 

P

 

 

 

=

 

 0.03; 
Figs 3b and 4). This new finding of a 
significant overall survival benefit for 
bicalutamide in patients receiving 
radiotherapy was driven by a lower risk of 
prostate cancer-related deaths with 
bicalutamide, at 16.1% (26/161) vs 24.3% 
(35/144) with standard care alone (Fig. 4). In 
patients with locally advanced disease 
receiving radical prostatectomy, there was no 
significant difference between treatment 
groups in overall survival (HR 1.09; 95% CI 
0.85–1.39; 

 

P

 

 

 

=

 

 0.51; Fig. 3b).

There was a significant improvement in 
objective PFS with bicalutamide in patients 
with locally advanced disease who otherwise 
would have been managed by watchful 
waiting (HR 0.60; 95% CI 0.49–0.73; 

 

P

 

 

 

<

 

 0.001; Fig. 3a). This improvement was 
accompanied by a trend towards better 
overall survival with bicalutamide in this 
subgroup (HR 0.81; 95% CI 0.66–1.01; 

 

P

 

 

 

=

 

 0.06; Fig. 3b). This finding is largely 
accounted for by the watchful-waiting 
patients from Trial 25, and is driven by a lower 
risk of prostate cancer-related deaths with 
bicalutamide than standard care alone (Fig. 4).

For safety and tolerability, the most 
commonly reported adverse events with 
bicalutamide were breast pain (73.6%, 
2962/4022) and gynaecomastia (68.8%, 
2766/4022) (Table 3), which were mild to 
moderate in 

 

>

 

90% of cases. Other adverse 
events continued to be similarly infrequent in 
both treatment groups, including impotence 
(9.3%, 375/4022 with bicalutamide, and 
6.5%, 263/4031, with standard care alone), 
decreased libido (3.6%, 145/4022, and 1.2%, 
47/4031, respectively), hot flushes (9.2%, 
370/4022, and 5.4%, 216/4031, respectively), 
and abnormal liver function tests (3.1%, 
124/4022, and 1.7%, 68/4031, respectively).

Withdrawal rates due to adverse events 
were 29.3% (1177/4022) with bicalutamide 
and 10.0% (405/4031) with standard care 
alone (Fig. 1). Withdrawal rates due to breast 
pain and/or gynaecomastia were 16.8% 
(676/4022) and 0.7% (29/4031), respectively.

 

FIG. 4. 

 

Overall survival and prostate cancer-specific survival in patients with locally advanced disease.
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TABLE 3 

 

The most common adverse 
events and causes of death, 
as number (%) of patients

 

Variable
Bicalutamide 150 mg

 

+

 

 standard care
Standard 
care alone

Number of patients 4022 4031

 

Adverse event

 

Breast pain 2962 (73.6) 308 (7.6)
Gynaecomastia 2766 (68.8) 334 (8.3)
Pharyngitis 448 (11.1) 470 (11.7)
Asthenia 442 (11.0) 315 (7.8)
Back pain 420 (10.4) 490 (12.2)
Rash 404 (10.0) 337 (8.4)
Constipation 380 (9.4) 314 (7.8)
Impotence 375 (9.3) 263 (6.5)
Hot flushes 370 (9.2) 216 (5.4)
Arthralgia 355 (8.8) 405 (10.0)

 

Cause of death

 

Prostate cancer 257 (6.4) 302 (7.5)
Myocardial infarction 81 (2.0) 76 (1.9)
Cause unknown 68 (1.7) 63 (1.6)
Gastrointestinal carcinoma 54 (1.3) 38 (0.9)
Heart failure 49 (1.2) 25 (0.6)
Cerebrovascular accident 47 (1.2) 45 (1.1)
Lung carcinoma 44 (1.1) 47 (1.2)
Heart arrest 37 (0.9) 33 (0.8)
Pneumonia 34 (0.8) 45 (1.1)
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Fewer patients taking bicalutamide died from 
prostate cancer than those receiving standard 
care alone (6.4%, 257/4022, vs 7.5%, 
302/4031; Table 3). Deaths from heart failure 
(1.2%, 49/4022, vs 0.6%, 25/4031) and 
gastrointestinal carcinoma (1.3%, 54/4022, vs 
0.9%, 38/4031) were numerically greater in 
the bicalutamide group. However, a thorough 
examination of the time to onset of, and time 
to death from, heart failure or gastrointestinal 
carcinoma showed no consistent pattern to 
suggest these were due to direct drug toxicity. 
For example, in those patients developing 
heart failure, there was no evidence that it 
occurred earlier in bicalutamide-treated 
patients than in those taking placebo; after 
starting therapy the median time to onset of, 
or death from, heart failure was 2.6 years for 
bicalutamide and 2.4 years for placebo.

 

DISCUSSION

 

An important new observation from the EPC 
programme is an overall survival benefit for 
bicalutamide 150 mg in patients with locally 
advanced disease receiving radiotherapy; 
bicalutamide significantly reduced the risk of 
death in these patients by 35%. This finding 
represents the first evidence of an overall 
survival benefit for any hormonal therapy not 
based on castration and given as adjuvant 
treatment to patients with prostate cancer. 
Although this result arises from a subgroup 
analysis, the finding is highly unlikely to be 
due to chance, given that the improvement in 
overall survival when adding bicalutamide is 
accompanied by a lower risk of prostate 
cancer-related deaths and a marked 
improvement in objective PFS.

The magnitude of the overall survival effect 
for bicalutamide (35% reduction in the risk of 
death) in patients with locally advanced 
disease undergoing radiotherapy is similar to 
that observed in the RTOG 85–31 trial, in 
which adjuvant goserelin significantly 
reduced the risk of death by 23% (HR 0.77; 

 

P

 

 

 

=

 

 0.001; HR from publication inverted) [2]. 
This is particularly relevant given that 
adjuvant goserelin is the only hormonal 
therapy with a proven overall survival benefit 
adjuvant to radiotherapy in patients with 
locally advanced disease (Table 1) [2,3]. 
Moreover, the median follow-up in the 
present programme (7.4 years) is similar to 
that when the significant overall survival 
benefit for goserelin adjuvant to radiotherapy 
became apparent in the RTOG 85–31 trial 
(median 7.6 years) [2]. These data support a 

previous trial finding that bicalutamide has 
similar efficacy to castration in nonmetastatic 
prostate cancer [14].

Considering patients with locally advanced 
disease undergoing radical prostatectomy, the 
observation that bicalutamide significantly 
improved objective PFS is supported by 
previous data from a smaller, open-label trial 
of flutamide in this setting [17]. There was 
no apparent overall survival benefit for 
nonsteroidal antiandrogen treatment in either 
study. Only one randomized trial reported a 
significant overall survival advantage for any 
hormonal therapy (goserelin or orchidectomy) 
in this setting, and all patients in the trial had 
node-positive disease [5]. In the current 
programme, 

 

<

 

2% of patients had known 
node-positive disease.

In men with locally advanced disease who 
would otherwise have undergone watchful 
waiting, there was a significant improvement 
in objective PFS with bicalutamide. This 
appears to be translating into a survival 
benefit, as there was a trend towards better 
overall survival with bicalutamide (HR 0.81; 
95% CI 0.66–1.01; 

 

P

 

 

 

=

 

 0.06). The survival 
trend was driven by findings from Trial 25; 
359 of the 657 patients from the overall 
programme population with locally advanced 
disease managed by watchful waiting were 
from Trial 25, with the remaining patients 
from Trial 24. This difference in outcome 
between the trials may be a consequence of a 
greater percentage of deaths being due to 
prostate cancer in Trial 25 (65%) than in Trial 
24 (34%).

In patients with localized disease, the lack of 
overall survival and objective PFS benefit for 
bicalutamide in any subgroups, along with the 
statistically insignificant trend towards an 
overall survival deficit in watchful-waiting 
patients, suggests that bicalutamide should 
not be used as immediate hormonal therapy in 
this setting. The increased number of deaths in 
bicalutamide-treated patients under watchful 
waiting with localized disease appears to be 
due to the accumulation of several small 
imbalances in various causes of death rather 
than an identifiable specific cause. However, 
an indirect effect from androgen receptor 
blockade, or some other unknown hormonally 
mediated effect, can neither be confirmed nor 
refuted with current data.

For the individual trials, findings in Trials 
24 and 25 reflect those in the overall 

programme; bicalutamide significantly 
improved objective PFS and continues to 
show no overall difference in overall survival 
relative to standard care alone. Compared 
with the other trials, Trial 23 enrolled patients 
with a relatively good prognosis and 
investigators made greater use of additional 
therapy after small rises in PSA level, but 
before objective progression. This is reflected 
by the very low objective progression rate 
(

 

<

 

5% developed metastatic disease) and no 
difference in objective PFS or overall survival 
in this trial. Regarding the qualitative 
interaction seen in Trial 23, examination of 
the causes of death and their timings 
suggests that these findings are most likely 
due to chance.

With the growing trend towards prostate 
cancer being diagnosed at an earlier stage and 
in younger men [20], tolerability and quality-
of-life issues are becoming increasingly 
important. Consistent with previous 
observations in the EPC programme [19], we 
found bicalutamide to have acceptable 
tolerability. Gynaecomastia and breast pain, 
the most frequent adverse events in the 
bicalutamide group, were generally mild or 
moderate. Although patients were not offered 
prophylaxis or treatment for these events, 
effective options are available [21,22]. When 
compared with the tolerability profiles 
of castration (particularly in terms of 
maintenance of sexual and physical 
activity) [9,14,15] and other antiandrogens 
(in terms of nonpharmacological events) 
[1], the good tolerability profile of 
bicalutamide means that this agent may 
be attractive for men wishing to maintain 
their lifestyle.

In conclusion, the ongoing EPC programme 
has shown that oral bicalutamide 150 mg 
once daily should not be considered for 
patients with localized disease. However, this 
agent is a good choice of hormonal therapy 
for patients with locally advanced prostate 
cancer. In particular, the survival advantage 
observed in patients with locally advanced 
disease receiving radiotherapy appears to be 
consistent with that seen in previous studies 
with goserelin. Ultimately, the choice of 
hormonal therapy should be made on an 
individual basis; clinicians should discuss 
the efficacy evidence for the individual 
treatments (in terms of overall survival and 
PFS) alongside their tolerability profiles, to 
enable patients to make an informed decision 
appropriate to their lifestyle.
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