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ADJUVANT HORMONAL THERAPY FOR PROSTATE CANCER

Bicalutamide Adjuvant to Radical
Prostatectomy
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Prostate cancer recurrence affects up to 50% of men in the first 10 years
after radical prostatectomy for clinically localized disease. New treatment
approaches that reduce this risk are needed. Current published data on the
use of adjuvant hormonal therapy in the post-radical prostatectomy setting
are limited. New data from the bicalutamide (Casodex) Early Prostate Cancer
program show that bicalutamide 150 mg/d, given as immediate adjuvant
treatment, produces clear benefits with respect to both progression-free sur-
vival and prostate-specific antigen progression when compared with standard
management with radical prostatectomy. The greatest improvement of progres-
sion-free survival was observed in patient subgroups at highest risk. 
[Rev Urol. 2004;6(suppl 2):S20-S28]
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Prostate cancer is one of the leading causes of morbidity and cancer-related
death among the elderly male population.1 In its advanced stages, prostate
cancer can only be treated palliatively. The disease is potentially curable,

however, either by radical prostatectomy or radiotherapy if detected while still
clinically localized (organ-confined). Radical prostatectomy is generally recom-
mended for men with no contraindications to surgery who have a life expectancy of
at least 10 years, and its use is increasing because  prostate cancer is being diagnosed

‘Casodex’ and ‘Zoladex’ are trademarks of the AstraZeneca group of companies.
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at earlier stages and in younger men.2

Indeed, radical prostatectomy is now
the most widely employed primary
therapeutic strategy for prostate can-
cer in the United States.2

Radical prostatectomy is associated
with high disease-specific survival
rates, at least 90% at 10 years.3,4

However, cancer recurrence (biochem-
ical, local, or systemic) is a signifi-
cant problem, affecting up to 50% of
men within 10 years.3,5,6 Many, but not
all, of these treatment failures occur
in patients found to have locally
advanced disease, with or without
lymph node involvement, when staged
pathologically.3,6,7 Other risk factors
for disease recurrence are a high
Gleason score (≥ 7), a high prostate-
specific antigen (PSA) level at diag-
nosis (> 4 ng/mL), and multiple pos-
itive surgical margins.3,7,8

New treatment approaches that
reduce the risk of disease recurrence
and potential disease-related morbid-
ity after radical prostatectomy are
therefore needed. The recent increase
in the number of men diagnosed
with and treated for clinically local-
ized prostate cancer9,10 underscores
this need. Options being explored to
optimize the outcome of radical
prostatectomy include refined surgical

techniques, neoadjuvant therapy, and
adjuvant therapy (both hormonal
therapy and chemotherapy). This
article reviews the current published
data on the use of adjuvant hor-
monal therapy—treatment given after
therapy of primary curative intent,
post-radical prostatectomy—and pres-
ents new data from the bicalutamide
(Casodex) Early Prostate Cancer (EPC)
program on the efficacy and tolerabil-
ity of adjuvant bicalutamide 150 mg/d
in this setting. 

Current Evidence Supporting 
the Use of Adjuvant Hormonal
Therapy After Radical
Prostatectomy
Recurrence of prostate cancer after
radical prostatectomy is due to the
growth of residual cancer cells, either
outside the surgical margins and/or
at distant sites, that were either not
removed or were undetectable at the
time of surgery. The aim of adjuvant
hormonal therapy is to target these
residual cells. 

Despite increasing interest in the
treatment of early stage prostate
cancer, only three relatively small,
randomized studies have published
data on the efficacy of adjuvant hor-
monal therapy in the radical prosta-

tectomy setting (Table 1).11–13 

All three studies enrolled patients
identified as having locally advanced
disease at radical prostatectomy; the
patients of Messing and colleagues12

had lymph node metastases (and
therefore also underwent bilateral
pelvic lymphadenectomy). The adju-
vant therapies used were castration
(the luteinizing hormone-releasing
hormone [LHRH] agonist goserelin
[Zoladex] or bilateral orchiectomy) in
two studies12,13 and the nonsteroidal
antiandrogen flutamide in one study.11

All three studies report significant
differences in disease-free survival
favoring adjuvant therapy after a
median follow-up of 4–10 years
(Table 1). So far, overall and disease-
specific survival data have only been
presented by Messing and colleagues
(Table 1).12 At a median 10 years’ fol-
low-up, overall mortality was signif-
icantly higher in the control group
than in the adjuvant group (51% vs
28%; P = .025). Disease-specific mor-
tality was also greater in the control
group compared with the adjuvant
group (43% vs 13%; P = .001). 

Thus, the available evidence,
although from relatively small studies,
suggests that the use of adjuvant
hormonal therapy can reduce the risk

Table 1
Summary of Published Studies of Hormonal Therapy as Adjuvant to Radical Prostatectomy  

Disease-free Survival Overall Survival
Adjuvant Disease Median Adjuvant Adjuvant

Study Therapy n Stage Follow-up (y) + RP RP Alone P Value + RP RP Alone P Value

Messing et al12 Goserelin 98 cT1–T2, 10 Data not available for 10 years* 72% 49% .025
or BO pN1–N3

Prayer-Galetti 
et al13 Goserelin 201 pT3 5 25.2% difference favoring adjuvant NA NA NA

Wirth et al11 Flutamide 365 pT3 4 90%† 69%† .0029 NA NA NA

BO, bilateral orchiectomy; NA, not available; RP, radical prostatectomy.
*Disease-free survival at 7.1 years’ follow-up was 77% for adjuvant +  RP, 43% for RP alone; P < .001.14

†Including freedom from biochemical recurrence in addition to local or systemic recurrence.
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of prostate cancer recurrence in men
with adverse pathological findings 
at radical prostatectomy. In addition
to these findings in prostate cancer,
adjuvant hormonal therapy has a
well established role in breast cancer,
a hormone-responsive tumor that can
be considered analogous to prostate
cancer. A meta-analysis of randomized
controlled trials shows that 5 years’
adjuvant therapy with the antiestrogen
tamoxifen, given in addition to radical
therapy for early disease, reduces the
risk of disease recurrence at 10 years
by 47% and corresponding mortality
by 26%.15

In two of the above-described
studies of adjuvant hormonal thera-
py in the radical prostatectomy set-
ting, the hormonal therapy used was
castration (LHRH agonist therapy or
bilateral orchiectomy). These thera-
pies generally cause loss of libido,
impotence, and fatigue.16 Alternative
adjuvant hormonal strategies are
needed for men unwilling to consid-
er castration as adjuvant therapy. In
the third study the hormonal therapy
used was the nonsteroidal antiandro-
gen flutamide. Nonsteroidal antian-
drogens antagonize the actions of
androgens, irrespective of their source,
at the receptor level, and do not sup-
press testosterone production. These
agents may offer quality-of-life ben-
efits over castration. However, flu-
tamide has been associated with a
high incidence of diarrhea, which
appears to be more common, and
sometimes more severe, than with
other nonsteroidal antiandrogens.17

The Bicalutamide Early Prostate
Cancer (EPC) Program
Rationale and Design
The success of the antiestrogen
tamoxifen in early breast cancer pro-
vides a rationale for assessing the
potential role of antiandrogens as
adjuvant therapy in early prostate can-
cer.18 Accordingly, the bicalutamide

EPC program, the largest prostate
cancer treatment trial program ever
conducted, was initiated to evaluate
the benefits of the nonsteroidal antian-
drogen bicalutamide 150 mg/d given
in addition to standard care of radi-
cal prostatectomy, radiotherapy, or
“watchful waiting” in men with local-
ized or locally advanced disease. 

This ongoing international trial
program consists of three prospective,
randomized, double-blind, placebo-
controlled trials being conducted 
in distinct geographic areas: North
America (Trial 23); Europe, South
Africa, Israel, Australia, and Mexico
(Trial 24); and Scandinavia (Trial 25).19

Although the three trials are of gen-
erally similar design, entry criteria
did differ reflecting local clinical
practices; candidates for “watchful
waiting” and patients known to have
lymph node metastases were exclud-
ed from participation in Trial 23,
whereas in Trials 24 and 25 patients
were included irrespective of lymph
node status and could either have
received therapy of primary curative
intent or were considered appropri-
ate for “watchful waiting.” 

Overall, a total of 8113 men with

T1b-4NxM0 prostate cancer have
been randomized to receive bicalu-
tamide 150 mg/d or placebo, with
randomized treatment scheduled for
2 years in Trial 23 and at least 5
years in the other two trials. Of these
patients, 55% underwent radical
prostatectomy and 17% underwent
radiotherapy in the 16 weeks prior to
randomization, while the remaining
28% were considered suitable candi-
dates for “watchful waiting.” All
patients are being followed for objec-
tive progression and survival. The
findings from the first scheduled
analysis, conducted after a minimum
of 2 years’ follow-up (median 3 years),
are summarized here, with the focus
on the subgroup of patients given
radical prostatectomy.

Overall Findings
In the overall study population,
immediate treatment with bicalu-
tamide 150 mg/d, in addition to
standard care, produced a highly 
significant reduction in the risk of
objective progression (defined as
progression confirmed by bone scan,
magnetic resonance imaging, ultra-
sound or computed tomography, or
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Figure 1. Forest plot of analysis of objective progression by risk factor in the overall bicalutamide EPC program. 
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death without prior progression) of
42% compared with the placebo con-
trols receiving standard care only
(9.0% vs 13.8%; hazard ratio [HR]
0.58, 95% CI, 0.51-0.66, P << .0001).20

Reductions in the risk of objective
progression were clearest in patients
with poor prognosis (localized [HR
0.72; 95% CI, 0.60-0.86, P < .001];
locally advanced [HR 0.46; 95% CI,
0.38-0.56, P < .001]) and in each of
the three standard care groups
(Figure 1). Likewise, although the
absolute size of the difference varied,
statistically significant differences in
favor of bicalutamide 150 mg/d ther-
apy were also seen irrespective of
lymph node status, across all Gleason
grades, and in patients with a
pretherapy PSA ≥ 4 ng/mL (Figure 1).

Bicalutamide 150 mg/d given in
addition to standard care also reduced
the risk of PSA progression (defined
as the earliest of PSA doubling rela-
tive to the prerandomization value,
objective progression, or death in 
the absence of prior progression) 
by 59% relative to placebo (16% vs
33%; HR 0.41, 95% CI, 0.38-0.45; 
P << .0001).20 So far, less than 2% 
of patients have died of prostate 
cancer; overall mortality is 6% with
no significant difference between 
the bicalutamide 150 mg/d and
placebo groups (HR 0.93, 95% CI,
0.79-1.11; P = .43).20

The tolerability profile of bicalu-
tamide 150 mg/d was closely related
to its pharmacology, with gyneco-
mastia and breast pain the most fre-
quently reported side effects (66% and
73%, respectively).20 Other adverse
events occurred in 10% or fewer of
patients in both groups. Overall,
15.6% of patients in the bicalutamide
150 mg/d group withdrew from ran-
domized treatment due to gyneco-
mastia and/or breast pain compared
with 0.5% of the placebo group.
However, only 2.6% of the bicalu-
tamide 150 mg/d group withdrew due

to objective progression compared
with 9.3% of the placebo group. 

Bicalutamide 150 mg/d 
as Adjuvant to Radical
Prostatectomy
A total of 4454 patients in the bicalu-
tamide EPC program received random-
ized therapy as adjuvant to radical
prostatectomy, with the majority
enrolled in Trials 23 and 24 (59%
and 37%, respectively) (Table 2).21

Thus, the bicalutamide EPC program
is the largest trial program to evalu-
ate whether adjuvant hormonal ther-
apy improves the outcome of radical
prostatectomy. The program included
patients with pathologically confirmed
organ-confined disease (n = 2734;
61% of the radical prostatectomy
population), a subgroup in whom

adjuvant therapy has not previously
been studied. 

The two randomized treatment
groups in the radical prostatectomy
population (bicalutamide 150 mg/d,
n = 2236; placebo, n = 2218) were
well balanced in terms of demograph-
ic and tumor characteristics (Table 2).
Only 2% of patients in each group
were node-positive; however, 45% of
the bicalutamide 150 mg/d group
and 43% of the placebo group had
poorly differentiated disease (Gleason
score ≥ 7). In terms of PSA levels,
87% had PSA levels > 4 ng/mL at
diagnosis (i.e., pretherapy), whereas
85% had a nonquantifiable postprosta-
tectomy PSA (< 0.2 ng/mL in Trial 23, 
< 1.0 ng/mL in Trials 24 and 25; data
not shown). 

To date, a total of 285 patients

Table 2
Demography and Tumor Characteristics of the Radical 

Prostatectomy (RP) Population in the Bicalutamide EPC Program21

% Patients*
Bicalutamide 
150 mg/d + RP Placebo + RP
(n = 2236) (n = 2218)

Mean age (range), y 63.6 (42–89) 66.9 (38–93)

Disease stage (pathological)
T1/T2 61 62
T3 37 37
T4 2 1

Nodal status
N0 90 89
Nx 9 10
N+ 2 2

Gleason score (tumor grade)
7–10 (Poorly differentiated) 45 43
5–6 (Moderately differentiated) 45 46
2–4 (Well differentiated) 10 11

Trial
23 59 60
24 37 37
25 4 4

*Unless otherwise stated.
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(6.4%) in the radical prostatectomy
population have experienced objec-
tive progression events.22 In the bical-
utamide 150 mg/d group, 5.1% of
patients showed evidence of objec-
tive progression compared with 7.7%
in the placebo group (HR 0.63, 95%
CI, 0.50-0.80; P = .0001). This repre-
sents a reduction of 37% in the risk
of objective progression in radical
prostatectomy patients treated with
adjuvant bicalutamide 150 mg/d com-
pared with those who received place-
bo.22 These findings are consistent
with those of earlier studies of hor-
monal therapy as adjuvant to radical
prostatectomy.11–13 A Kaplan-Meier
plot showing the analysis of time to
objective progression-free survival is
shown in Figure 2. 
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Figure 2. Kaplan-Meier plot of time to objective progression-free survival in patients who received radical prosta-
tectomy as standard care. 

Table 3
Analysis of Objective Progression in the Bicalutamide EPC Program 

Time Taken for First 10%  
of Patients to Progress (y)

Risk Group No. Patients HR (95% CI) ETR (95% CI) Bicalutamide 150 mg/d Placebo
Overall population 4454 0.63 (0.50-0.80) 1.41 (1.18-1.69) 5.4 3.9

Disease stage
Localized disease 2734 0.78 (0.54-1.13) 1.21 (0.91-1.61) 7.2 6.0
Locally advanced disease 1719 0.55 (0.40- 0.75) 1.56 (1.23- 1.96) 3.9 2.5

Nodal status
N0 3970 0.66 (0.51- 0.85) 1.36 (1.12-1.64) 5.4 4.1
Nx 410 —* —* —* —*
N+ 74 —* —* —* —*

Gleason score
2–4 456 1.11 (0.55-2.27) 0.93 (0.56-1.56) 3.8 4.2
5–6 2020 0.70 (0.47-1.03) 1.28 (0.98-1.66) 5.8 4.6
7–10 1959 0.53 (0.38-0.74) 1.68 (1.27-2.22) 5.4 3.3

Pretherapy PSA
≤ 4 ng/mL 451 —* —* —* —*
> 4–10 ng/mL 2229 0.69 (0.46-1.02) 1.33 (0.98-1.82) 7.2 5.4
> 10 ng/mL 1636 0.54 (0.39-0.75) 1.56 (1.22-1.99) 4.1 2.7

Postprostatectomy PSA
Nonquantifiable 3792 0.63 (0.47-0.85) 1.36 (1.12-1.66) 6.2 4.6
Quantifiable 587 0.65 (0.42-1.00) 1.50 (1.00-2.26) 2.6 1.7

* Too few events to calculate hazard ratio (HR) and event time ratio (ETR).
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Further exploratory analyses of
the objective progression data were
performed according to known risk
factors for disease progression (dis-
ease stage, nodal status, Gleason score,
pretherapy PSA level, and postprosta-
tectomy PSA level).21 In general these
analyses revealed that adjuvant bica-
lutamide 150 mg/d reduced the risk
of objective progression after radical
prostatectomy with the greatest ben-
efits seen in higher risk patients
(Figure 3 and Table 3). 

Bicalutamide 150 mg/d reduced
the risk of objective progression in
patients with localized as well as
locally advanced disease by 22% and
45%, respectively (HR 0.78, 95% CI,
0.54-1.13 and HR 0.55, 95% CI,
0.40-0.75, respectively; Figure 3). 

In patients with negative lymph
nodes at study entry (n = 3970) bical-
utamide 150 mg/d significantly
reduced the risk of objective progres-
sion by 34% compared with placebo
(HR 0.66, 95% CI, 0.51-0.85; Figure 3).
There have been too few events to
determine the HR in patients with
node-positive or unknown lymph
node status (n = 16 and 23, respec-

tively), although the incidence of
progression events was lower in the
bicalutamide 150 mg/d group than
the placebo group for both types of
patients. Benefits of bicalutamide
150 mg/d were also seen in patients
with moderately and poorly differen-

tiated disease (Gleason score 5–6, HR
0.70, 95% CI, 0.47-1.03 and Gleason
score 7–10, HR 0.53, 95% CI, 0.38-
0.74, respectively; Figure 3). The
reduced risk of objective progression
was statistically significant for patients
with poorly differentiated disease. In
patients with well-differentiated dis-
ease (Gleason score 2–4), there was
no significant difference in the risk
of objective progression between the
bicalutamide 150 mg/d and placebo
groups (HR 1.11, 95% CI, 0.55-2.27).

Analysis according to pretherapy
PSA level revealed a clear, statistically
significant benefit for bicalutamide
150 mg/d in patients with a baseline
PSA greater than or equal to 10 ng/mL
(HR 0.54, 95% CI, 0.39-0.75) and the
risk of objective progression was 
also reduced in those with a PSA
greater than 4 ng/mL but less than or
equal to 10 ng/mL (HR 0.69, 95% CI,
0.46-1.02; Figure 3). There are still
too few events in patients with a
baseline PSA less than or equal to 
4 ng/mL at diagnosis to calculate a
HR as only 25 of the patients in this
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Figure 3. Forest plot of analysis of objective progression by risk factor in patients who received radical prostatec-
tomy as standard care. 
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small subgroup (n = 451) have to
date experienced objective progres-
sion. Reductions in the risk of pro-
gression were apparent in patients
with a nonquantifiable as well as a
quantifiable postprostatectomy PSA
(Figure 3). 

At follow-up, 15.0% of patients in
the bicalutamide 150 mg/d group met
the trial criteria for PSA progression,
compared with 25.8% of patients in
the placebo group.21 As shown in
Figure 4, adjuvant bicalutamide 
150 mg/d significantly reduced the
risk of PSA progression relative to
standard care with radical prostatec-
tomy (HR 0.49, 95% CI, 0.43- 0.56; 
P << .0001).22 These findings are
important as a rising PSA is known
to precede objective progression23

and can be a source of anxiety for
many patients. 

Exploratory analyses of the PSA
progression data show that adjuvant
bicalutamide 150 mg/d significantly
reduced the risk of PSA progression
irrespective of nodal status, Gleason
score, disease stage, postprostatecto-
my PSA, and when the pretherapy
PSA exceeded 4 ng/mL, with the
greatest reductions in those at high-
est risk of progression (Figure 5 and
Table 4).21 The PSA ≤ 4 ng/mL sub-
group, in which there have been rel-
atively few events (55; 12.2%), is the
only subgroup in which no significant
reduction in risk can be seen at the
current time. 

In addition to the conventional
Cox regression analysis to estimate
the HR, which measures the reduction
in the risk of an event (with bicalu-
tamide relative to placebo), the relative
increase in the time to progression
for each risk group within the radical
prostatectomy population was esti-
mated using a new analysis, the
Event Time Ratio (ETR).24 An ETR >1
indicates a benefit for bicalutamide
150 mg/d and a 95% CI excluding 1
indicates that the benefit was statisti-

cally significant. This model was used
to estimate the time taken for 10% of
patients in each treatment group to
progress. The results for the overall
population and each of the risk sub-
groups are presented in Tables 3 and 4. 

In the overall population, the esti-
mated time taken for the first 10% of
patients to objectively progress was
3.9 years in the placebo group and
5.4 years in the bicalutamide 150 mg/d
group, a difference of 18 months at
this point on the Kaplan-Meier curve.22

The estimated time taken for 10% of
patients to experience PSA progres-
sion was 1.1 years in the placebo
group and 2.0 years in the bicalu-
tamide 150 mg/d group, a difference
at this point on the Kaplan-Meier
curve of 10.8 months.22

In line with the findings in the
overall study population, the tolera-
bility profile of bicalutamide 150 mg/d
given as adjuvant to radical prosta-
tectomy was closely related to its phar-
macology.21 Gynecomastia and breast
pain were the most frequent adverse
events in the bicalutamide 150 mg/d
group, reported in 72% and 78% of
patients, respectively; the correspon-

ding incidence of these events in 
the placebo group was 9% and 8%.
The incidence of hot flashes was rel-
atively low in both groups (bicalu-
tamide 150 mg/d 10%, placebo 6%).
Decreased libido was reported by 4%
and 1% of patients, respectively,
whereas 6% of men in both groups
reported impotence as an adverse
event; the frequency of these events
was similar or slightly lower than in
the study population as a whole.
Diarrhea was reported infrequently
in both the bicalutamide 150 mg/d
and placebo groups and the incidence
was comparable in the two groups
(both 5%). Likewise, the incidence of
abnormal liver function tests, reported
as an adverse event, was low in both
treatment groups (3% versus 2%). All
other adverse events occurred in 11%
or fewer patients in both groups; there
were no marked differences between
the treatment groups and no unex-
pected adverse events occurred. 

Conclusions
Although radical prostatectomy is an
effective strategy for managing clin-
ically localized prostate cancer, a
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Figure 5. Forest plot of analysis of PSA progression by risk factor in patients who received radical prostatectomy
as standard care. 
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significant proportion of patients are
at high risk of subsequent treatment
failure in terms of biochemical, local,
or systemic disease recurrence.
Published data evaluating the use of
adjuvant hormonal therapy in this
setting has been limited. The patients
in the bicalutamide EPC program who
underwent radical prostatectomy rep-
resent the largest group of patients 
in whom adjuvant hormonal therapy
has been evaluated in this setting. 
At 3-year follow up, bicalutamide
150 mg/d, when given as immediate
adjuvant treatment in men with
localized or locally advanced disease,
demonstrated clear benefits over
standard management with radical
prostatectomy with respect to pro-
gression-free survival and PSA pro-
gression. Further exploratory analyses

of the results by risk factor show that
the benefits of adjuvant bicalutamide
150 mg/d with respect to progression-
free survival are clearest in those
patients at greatest risk of disease
progression after radical prostatecto-
my. Bicalutamide 150 mg/d therapy
adjuvant to radical prostatectomy
was not associated with any unex-
pected tolerability findings.          
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Bicalutamide and Radical Prostatectomy continued

Main Points
• Recurrence of prostate cancer after radical prostatectomy is due to the growth of residual cancer cells, either outside the surgical

margins and/or at distant sites, that were either not removed or were undetectable at the time of surgery.  The aim of adjuvant
hormonal therapy is to target these residual cells.  

• The available evidence suggests that the use of adjuvant hormonal therapy can reduce the risk of prostate cancer recurrence in
men with adverse pathological findings at radical prostatectomy.  

• The bicalutamide (Casodex) EPC program, the largest prostate cancer treatment trial program ever conducted, was initiated to eval-
uate the benefits of the nonsteroidal antiandrogen bicalutamide 150 mg/d given in addition to standard care of radical prostatec-
tomy, radiotherapy, or “watchful waiting” in men with localized or locally advanced disease.  

• In the overall study population, immediate treatment with bicalutamide 150 mg/d, in addition to standard care, produced a high-
ly significant reduction in the risk of objective progression (defined as progression confirmed by bone scan, magnetic resonance
imaging, ultrasound or computed tomography, or death without prior progression) compared with the placebo controls receiving
standard care only.

• To date, a total of 285 patients (6.4%) in the radical prostatectomy population have experienced objective progression events.   In
the bicalutamide 150 mg/d group, 5.1% of patients showed evidence of objective progression compared with 7.7% in the placebo
group.  This represents a reduction of 37% in the risk of objective progression in radical prostatectomy patients treated with adju-
vant bicalutamide 150 mg/d compared with those who received placebo.   
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