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Abstract

 

BACKGROUND: The optimal treatment for early prostate cancer has yet to be established. A well-tolerated hormonal therapy such
as bicalutamide could be a useful treatment option in this setting, either as adjuvant or immediate therapy. A major collaborative clinical
trials program was set up to investigate bicalutamide as a treatment option for local prostate cancer (localized or locally advanced dis-
ease). METHODS: The bicalutamide Early Prostate Cancer program comprises three randomized, double-blind, placebo-controlled tri-
als of similar design that are being conducted in distinct geographical areas (North America; Australia, Europe, Israel, South Africa and
Mexico; and Scandinavia). Men with T1b-4N0-1M0 (TNM 1997) prostate cancer have been randomized on a 1:1 basis to receive bicaluta-
mide 150 mg daily or placebo. Recruitment to the program closed in July 1998, and follow-up is ongoing. Study endpoints include time to
clinical progression, overall survival and tolerability. RESULTS: 8113 men aged 38 to 93 years (mean 66.9) were randomized over a
3-year period. 67.4% of the enrolled patients had localized disease (T1-2) and 66.4% had a Gleason score 

 

<

 

6 at study entry, while the ma-
jority of patients had node-negative (N0) disease; only 3.1% in two of the studies and none in the third study had confirmed N

 

1

 

 disease.
Overall, 71.8% of the patients received therapy of primary curative intent within 16 weeks of randomization; the remainder received
watchful waiting as their primary approach. Across the program, the two randomized groups are well balanced. CONCLUSION: This is
the largest randomized clinical trial program to date in local prostate cancer and is expected to provide critical information on the role of
bicalutamide as an addition to standard care for patients with local prostate cancer who have received a therapy of curative intent or are
candidates for watchful waiting. © 2001 Elsevier Science Inc. All rights reserved.
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1. Introduction

 

Carcinoma of the prostate is the most common male ma-
lignancy in many western cultures. In 2000, it is estimated
that in the United States 180,400 men will be diagnosed
with prostate cancer and 31,900 will die from prostate can-
cer [1]. As a consequence of increased public awareness,
and PSA-based screening, recent years have witnessed a
downward shift in tumor stage at presentation. Despite this
earlier stage at presentation, therapy with curative intent
(radical prostatectomy, radiotherapy) fails to achieve long-
term cure in a substantial portion of the at-risk population.
Additionally, the current literature has yet to establish
which treatment regimen (radical prostatectomy, radiother-
apy and “watchful waiting”) is optimal for the individual
patient for the long-term control of local disease. In clinical

practice, “local prostate cancer” generally includes local-
ized and locally advanced disease (T1-4NxM0 [TNM
1997]). Given the morbidity, mortality and health care cost
associated with prostate cancer, there is a clear need to opti-
mize the treatment of local prostate cancer.

In the analogous setting of early breast cancer, adjuvant
therapy with tamoxifen significantly reduces tumor recur-
rence and mortality compared to local therapy alone [2].
Given the biologic similarity between these diseases, there
is considerable interest in evaluating the role of adjuvant
hormonal therapy in prostate cancer patients.

A number of recent trials provide evidence in support of
a benefit to adjuvant hormonal therapy in TxNxM0 prostate
cancer. The luteinizing hormone-releasing hormone (LH-
RH) agonist, goserelin, when administered as adjuvant ther-
apy, improved local control and/or survival in patients
treated with radiotherapy for locally advanced prostate can-
cer [3,4]. The results of a study of the early use of goserelin
in surgical patients with positive lymph nodes are also en-
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couraging [5]. This ECOG trial demonstrated a significant
survival benefit in patients treated with adjuvant hormonal
therapy at the time of diagnosis, relative to the same treat-
ment given at the time of disease progression. In previously
untreated men with symptomatic locally advanced disease,
bicalutamide 150 mg daily monotherapy, a non-steroidal
antiandrogen, has been shown to offer benefits with respect
to quality of life (in particular sexual interest and physical
capacity) and tolerability, over castration, while providing a
similar survival outcome [6]. Given its efficacy for disease
treatment, and its favorable tolerability profile, bicaluta-
mide may be an effective treatment option, either as adju-
vant or immediate therapy, in early prostate cancer particu-
larly for men wishing to maintain their daily activities as
much as possible.

Predicated upon the rationale outlined above, the use of
bicalutamide as adjuvant or immediate hormonal therapy in
local disease is currently being explored in randomized clin-
ical trials addressing the underlying question “Is there a
benefit for bicalutamide therapy in addition to standard care
for patients with local prostate cancer who have received a
therapy of curative intent or are candidates for watchful
waiting?”. In the context of the bicalutamide Early Prostate
Cancer (EPC) program, early prostate cancer is considered
to be local disease (i.e., without distant metastases). This ar-
ticle describes the complex design and patient demography
of this integrated, international, clinical trial program,
which is the largest prostate cancer study to date.

 

2. Patients and methods

 

2.1. Study design

 

The bicalutamide EPC program comprises three random-
ized, double-blind, placebo-controlled, parallel-group, mul-
ticenter trials of an identical design to permit a planned
pooled analysis. The three studies are being conducted in
different geographical areas: North America; Australia, Eu-
rope (excluding Scandinavia), Israel, South Africa and
Mexico (the CAPRxl study); and Scandinavia (Table 1).
The trials were set up in these geographically diverse loca-
tions in order to reflect clinical practice in these areas and so
that the required number of patients could be enrolled. Re-
cruitment to the program commenced in August 1995, with
an overall recruitment target of 7500.

All studies are being conducted in accordance with the
Declaration of Helsinki and guidelines on Good Clinical
Practice. The study protocol has been approved by the Eth-
ics Committee or the Institutional Review Board at each
contributing institution. After a thorough explanation of the
study, all potential subjects gave written (or if necessary
witnessed oral) consent before enrollment.

 

2.2. Patients

 

Men aged at least 18 years (upper limit 75 years in the
Scandinavian study) with histologically or cytologically
confirmed non-metastatic (T1b-4M0) prostate cancer were
eligible for study enrolment; the absence of bony metastases
had to be confirmed by bone scan. In the North American
study, it is specified that patients have no lymph node me-
tastases (N0). Additionally, in the North American study,
patients must have undergone therapy of primary curative
intent (radical prostatectomy or radiotherapy), whereas in
the other two studies, patients who were previously un-
treated and engaged in “watchful waiting” were also eligi-
ble. In all studies, it was specified that patients treated with
curative intent had their radical prostatectomy or final ses-
sion of radiotherapy within 16 weeks of randomization.

Patients were excluded from the study if they had re-
ceived prior systemic therapy for prostate cancer with the
exception of 5

 

a

 

-reductase inhibitors. With the exception of
the Scandinavian trial, patients could also receive neoadju-
vant hormonal therapy. Patients with a serum bilirubin, as-
partate aminotransferase (AST) or alanine aminotransferase
(ALT) level greater than 2.5 times the upper limit of nor-
mal, serious concomitant disease or a history of invasive
malignancy were excluded from study participation. In the
Scandinavian study, a further criterion for exclusion was if
long-term therapy was considered inappropriate (i.e., if a
patient had negative surgical margins and undetectable PSA
following surgery).

 

2.3. Treatment

 

Treatment randomization was conducted separately for
each center. Patients were assigned in a 1:1 ratio to receive
either bicalutamide 150 mg tablets once daily or matching
placebo tablets. Treatment commenced within 2 weeks of
randomization. Patients were instructed to take the treat-
ment once daily at approximately the same time each day.

 

Table 1
Details of investigating centers and recruitment targets in the three bicalutamide Early Prostate Cancer studies

Study Recruitment target Countries Number of centers Final recruitment

North American 3000 USA, Canada 96 3292
CAPRx1 3500 Australia, Austria, Belgium, Czech Republic, Eire 

(Republic of Ireland), France, Germany, Holland, 
Hungary, Israel, Italy, Mexico, Poland, Portugal, 
S. Africa, Spain, UK

196 3603

Scandinavian 1000 Denmark, Finland, Norway, Sweden 61 1218
Overall 7500 World-wide 353 8113
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Patients will continue to receive randomized therapy un-
til completion of the treatment period (2 years in the North
American study, otherwise 

 

>

 

5 years) or until treatment fail-
ure (defined as death, adverse event requiring treatment ces-
sation, clinical progression or need for additional systemic
therapy or radiotherapy for prostate cancer). In the event of
clinical progression, it is recommended that randomized
therapy is discontinued and that patients are treated with ap-
propriate therapy at the investigators’ discretion.

 

2.4. Assessments

 

Patients underwent a radionuclide bone scan, physical
examination and, if clinically indicated, a chest 

 

X

 

-ray before
randomization; liver function tests (bilirubin, AST, ALT)
and serum PSA measurements were also undertaken. Fol-
lowing randomization, clinic visits are scheduled for every
12 weeks until clinical progression is documented. At each
visit, local and regional disease is evaluated and patients are
assessed for symptomatic progression. Bone scans are
scheduled every 96 weeks while patients are receiving ran-
domized therapy or until clinical progression (unless clini-
cally indicated at an earlier time). Following completion of
active treatment, the patient will be contacted every 24
weeks to assess survival status.

When symptomatic progression is diagnosed by clinical
criteria (presence of ureteric obstruction, lymphedema of
the lower extremities, or recurrent vesical obstruction,
bleeding or pain due to prostate cancer), objective confirma-
tion of disease progression is sought (by computed tomog-
raphy, magnetic resonance imaging, etc.). Serum PSA lev-
els are measured at each clinic visit, but PSA changes alone
are not considered evidence of progression.

With respect to safety, the physical examination and
liver function tests are repeated at each clinic visit until ran-
domized therapy is withdrawn. Details on adverse events
are elicited using open questions at each clinic visit during
randomized treatment and at 28 days after the cessation of
randomized treatment.

 

2.5. Study endpoints

 

Time to progression is a primary study endpoint for the
program. Long-term follow-up for survival is intended in all
trials and overall survival is a primary endpoint in the North
American and Scandinavian trials. Additional endpoints are
time to treatment failure, time to clinical progression, and
tolerability. The role of serum PSA as a predictor of out-
come will also be investigated.

 

2.6. Statistical considerations

 

With a recruitment target of 7500 patients across the
three trials and assuming a median time to progression and
death of 7 and 10 years, respectively, for placebo-treated
patients, it was calculated that the program will have 90%
power to detect a 15–20% reduction in the rate of progres-

sion and overall survival with bicalutamide compared to
placebo. A combined analysis of the trial program is
planned, with all data to be analyzed on an intent-to-treat
basis.

An Independent Data Monitoring Committee (DMC) has
been established to review the safety data at regular inter-
vals and the planned per protocol efficacy analysis.

 

3. Results

 

3.1. Demographic characteristics

 

Between August 1995 and July 1998, a total of 8113 men
were randomized across the three studies. Details of the
numbers of patients in each study are presented in Table 1.
Patient age at enrollment ranged from 38 to 93 years (mean
66.9); 91% of the enrolled patients are Caucasian, 5% are
African-American and 4% are of other race. Across all three
studies in the trial program, the two randomized groups are
well balanced with respect to all demographic characteris-
tics (Table 2).

 

3.2. Baseline prognostic characteristics

 

Overall, 67.4% of patients had T1-2 disease, 31% had T3
disease and 1.5% of patients had T4 disease. With respect to
tumor grade, 22.1% of patients had well differentiated tu-
mors (Gleason score 2–4), 44.3% had moderately differenti-
ated tumors (Gleason score 5–6) and 32.6% of patients had
poorly differentiated tumors (Gleason score 7–10).

All patients in the North American study (n

 

5

 

3292) were
node-negative (N0) before study entry. Of the patients in the
other two studies (n

 

5

 

4821), slightly more than half were
N0 at enrollment, while only 3.1% had a node-positive
(N

 

1

 

) status; in the majority of the remaining patients, re-
gional lymph node status was not assessed (Nx).

The two treatment groups are well balanced with respect
to baseline disease stage (Fig. 1), tumor grade (Fig. 2) and
nodal status.

 

Table 2
Pooled demographic data by treatment group

Group A
(n

 

5

 

4052)
Group B
(n

 

5

 

4061)

Age in years, range (mean) 42-93 (66.9) 38-93 (66.9)
Race

Caucasian
African-American
Other

91%
5%
4%

91%
5%
4%

Mean weight (kg) 80.8 81.0
Mean height (cm) 172.7 173.2
Initial therapy

Radical prostatectomy
Radiotherapy
Brachytherapy
Other

55.2%
18.0%
0.6%
0.1%

54.6%
17.3%
0.5%
0%

None 27.5% 28.9%



 

46

 

W.A. See et al. / Urologic Oncology 6 (2001) 43–47

 

3.3. Primary management

 

Overall, slightly more than half (54.9%) of the patients
underwent radical prostatectomy as therapy of primary cur-
ative intent, 17.7% received radiotherapy, 0.6% received
brachytherapy and 0.1% received other therapies. The re-
maining 28.2% of patients had initially been managed con-
servatively and were untreated. The percentages of patients
add up to more than 100% as a few patients had more than
one therapy of primary curative intent.

The two treatment groups are well balanced with respect
to initial therapy (Table 2); the majority of men in both
groups underwent radical prostatectomy, just over one-
quarter of men in each group had not received treatment of
primary curative intent. However, differences in initial ther-
apy are apparent between the trials (Fig. 3). Of the patients
recruited in North America, 80% had undergone radical
prostatectomy, whereas in the Scandinavian study, the ma-
jority of men (81%) were previously untreated. In the CA-
PRxl study, 65% of men had received treatment of primary
curative intent (radical surgery [45%], radiotherapy [20%]).

 

3.4. Efficacy and safety

 

To date, the DMC has reviewed blinded safety data on
two occasions and have raised no concerns regarding either
the safety data or the ongoing conduct of the trial. The first
per protocol efficacy analysis is planned after all patients
have had a minimum of 2 years follow-up (i.e., July 2000);
at this time the longest duration of follow-up will be ap-
proximately 5 years.

 

4. Discussion

 

The bicalutamide EPC program is being undertaken to
investigate the efficacy of bicalutamide as an adjuvant to
therapy of primary curative intent or as immediate hormonal
therapy in men with local prostate cancer (T1b-4N0-1M0,
with the vast majority of patients being N0 or Nx). A total
of 8113 men, aged between 38 and 93 years (median 66.9

years), have been recruited to the three studies that comprise
this program, 71.8% of whom received treatment of primary
curative intent prior to randomization. Across the program,
the treatment groups are well balanced with respect to de-
mographic and prognostic characteristics, and primary man-
agement. Differences between trials were observed for
prognostic characteristics and primary therapy, reflecting
the routine clinical practice in the different geographical ar-
eas involved in the EPC program. PSA screening is more
widely employed in the United States than in Europe and
elsewhere; therefore, patients in the North American study
tend to have a lower disease stage than those in the other
two studies.

The majority of patients in this program (67.4%) had lo-
calized disease (T1-2) at study entry. A similar proportion
(66.4%) had a Gleason score 

 

<

 

6, while the majority of pa-
tients had N0 disease (only 3.1% in two of the studies and
none in the third study had N1 disease confirmed). While
these patients constitute a favorable prognostic group, given
the trend towards earlier diagnosis and extended overall life-

Fig. 1. T stage distribution by treatment group.
Fig. 2. Tumor grade by treatment group.

Fig. 3. Therapy of primary curative intent by trial.
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expectancy, the identification of treatment regimens which
extend progression-free and overall survival while main-
taining a good quality of life will become increasingly im-
portant.

The efficacy results from this program are expected to
provide critical information on the role of bicalutamide as
an addition to standard care for patients with local prostate
cancer who have received a therapy of curative intent or are
candidates for watchful waiting.

Data are emerging in the literature in support of a benefit
to adjuvant hormonal therapy in patients with non-meta-
static prostate cancer. The best prospective data on the ben-
efits of adjuvant hormonal therapy come from two large
studies in the radiotherapy setting, both involving men with
locally advanced disease who received the LH-RH agonist,
goserelin [3,4]. Bolla and colleagues found that goserelin
given as neoadjuvant and adjuvant therapy reduced the esti-
mated 5-year mortality from 38% to 21% (p

 

,

 

0.001) and in-
creased 5-year disease-free survival from 48% to 85%
(p

 

5

 

0.001) [3]. Pilepich and colleagues [4] also reported
that adjuvant goserelin improved 5-year disease-free sur-
vival (60% vs. 44%; p

 

,

 

0.0001), although in this study,
overall survival was not improved.

Recent results of studies of therapy in the surgical setting
are also promising. In a study in 98 men with positive
lymph nodes who underwent both radical prostatectomy
and pelvic lymphadenectomy, early hormonal therapy (sur-
gical castration or goserelin) conferred significant benefits
with respect to both recurrence (p

 

,

 

0.001) and survival
(both all-cause and disease-specific; p

 

,

 

0.01) compared to
observation [5]. A prospective open randomized controlled
study of the non-steroidal antiandrogen, flutamide (250 mg
twice daily), in men with pT3N0 disease (n

 

5

 

365) is also in
progress [7]. Survival data are not yet available, but Kaplan-
Meier estimates of clinical recurrence at 4 years are 10% for
the flutamide arm and 31% for the placebo arm (p

 

5

 

0.0023).
While the data with adjuvant flutamide are encouraging,
there was a high incidence of study withdrawal due to side
effects in the flutamide group (20.1% vs. 0.7%) [8]. Fur-
thermore, 2.9% of men in the flutamide group experienced
hepatotoxicity.

In addition to the clinical data supporting a role for adju-
vant hormonal therapy given in conjunction with primary
curative therapy, there is a strong rationale for the identifi-
cation of safe, effective agents which could be used as an al-
ternative to “watchful waiting” in patients not considered
candidates for curative therapy. Some men may experience
distress and anxiety if they are not actively treated. Further-
more, a review of the literature on “watchful waiting” con-
cluded that deferred treatment can cause significant morbid-
ity in men with clinically localized disease and many
patients, particularly younger men and those with aggres-
sive tumors, are at high-risk of cancer-related death [9].

These findings are in accordance with those of the Medical
Research Council (MRC) study of deferred vs. immediate
hormonal therapy in men with asymptomatic advanced dis-
ease (M0, Mx or M1) [10], although this study has been
criticized due to the relatively infrequent follow-up sched-
ule and limited availability of bone scan facilities. The de-
ferred therapy group had more rapid disease progression, in-
creased risk of complications and poorer survival than men
in whom hormonal manipulation was commenced immedi-
ately. However, “watchful waiting” remains a topic of dis-
cussion as diagnosis and surveillance of patients is being re-
fined, although it is still not widely employed in the United
States. Many men in parts of Europe, notably Scandinavia,
have in the past been managed conservatively, but endo-
crine therapy is now being used earlier in these countries.

In conclusion, the bicalutamide EPC Program is the larg-
est randomized program to date in local prostate cancer. Bi-
calutamide has potential in this setting for men with local
prostate cancer both as an adjuvant to therapy of primary
curative intent and as immediate monotherapy. Therefore,
the results of this trial program are eagerly awaited.
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