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Tolerability Assessment of Maximal Androgen Blockade with
50 mg Daily of Bicalutamide and Castration in Patients with

Advanced Prostate Cancer

Cheng-Keng Chuang, MD, PhD; Sheng-Hsien Chu, MD; Yang-Jen Chiang, MD; 
Chun-Te Wu, MD; Mei-Hsiu Lin, RN; Tsuei-Yuan Wei, RN; Su-Jeng Lin, RN

Background: Androgen is the most important growth factor for the development and
growth of prostatic adenocarcinomas.  For patients with advanced prostate
cancer, hormonal manipulation including castration and antiandrogen thera-
py is a well-established mode of treatment.  The choice of hormonal therapy
for prostate cancer depends not only on the desired progression-free and
overall survival, but also on the patient’s quality of life, treatment costs, and
treatment toxicities.

Methods: This was an open, non-comparative trial to determine the tolerability of 50
mg bicalutamide (Casodex®) in combination with castration; we also investi-
gated whether the prostate-specific antigen (PSA) rates of change at weeks 4
and 12 were indicative of an increased risk of progression.

Results: Thirty-seven patients were enrolled in the study from December 1996 to
June 1999 in Chang Gung Memorial Hospital, Taoyuan.  The overall inci-
dence rate of adverse events was 27%.  The most frequent adverse event was
hot flushes (5.4%).  The rate of overall disease response was 85.3%.  No evi-
dence was found for any predictive relationship between serum PSA concen-
tration and risk of progression. 

Conclusion: The overall results indicate that bicalutamide administered as a 50-mg daily
dosage in combination with castration is a well-tolerated therapy for the
treatment of patients with advanced prostate cancer.
(Chang Gung Med J 2002;25:577-82)
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Carcinoma of the prostate gland is now recog-
nized as one of the principal medical problems

confronting the male population of the world.(1) In
the US, prostate cancer is the second most common-
ly diagnosed cancer after skin cancer with an inci-

dence of 101/100,000 in Caucasian people to
137/100,000 in black Americans.(2) Prostate cancer
is also the second most common cause of death from
cancer after lung cancer in the US, with an age-
adjusted mortality rate of 55.5/100,000 in black
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men.(2) In Taiwan, the incidence of prostate cancer is
14.25/100,000, ranking sixth in reported incidence
and with a mortality rate of 4.80/100,000 in the male
population.(3) Despite recent advances in the early
detection of prostate cancer, 10% to 50% of clinical-
ly localized cases will progress.  However, the per-
centage of newly diagnosed cases that present with
advanced disease is unknown.  In the US from 1989
through 1994, 8% to 14% were stage D2 at diagno-
sis, and there is a much higher percentage of
metastatic prostate cancer in Taiwan.(3)

Prostate cancer is heterogeneous and is com-
posed of hormone-sensitive and -insensitive tumor
cell populations.  There is also a spectrum of differ-
ent degrees of hormone sensitivity.  In recent years,
treatment of advanced prostate cancer has largely
focused on androgen-ablative therapies, by either
surgical castration or by medical (LHRH-analogue)
means.(4,5) However, while castration is successful in
suppressing testicular androgen production, andro-
gen produced by the adrenal cortex is unaffected.  In
order to achieve complete androgen blockade, addi-
tional or alternative therapies are therefore required;
this has led to the use of antiandrogens.(6-8)

Antiandrogens provide therapy that has great poten-
tial in terms of patient compliance and quality of life.
By competing for androgen receptors, antiandrogens
antagonize the action of androgens irrespective of
their sources. Commercially available antiandrogens
include steroidal antiandrogen (cyproterone acetate)
and non-steroidal antiandrogens (flutamide, nilu-
tamide, and bicalutamide).(9-13) The extensive data-
base on bicalutamide (Casodex) has provided a
detailed assessment of its safety and pharmacokinet-
ics.(14) The pharmacological effects of Casodex in
combination with LHRH analogues studied in
approximately 400 patients included breast pain
(3%), gynecomastia (5%), hot flushes (49%), asthe-
nia (15%), diarrhea (10%), constipation (17%), nau-
sea (11%), and vomiting (3%).  Hepatic adverse
events occurred with a frequency of 6%, but with
clinically relevant changes in only 2% of patients.(9)

We conducted a clinical trial using Bicalutamide and
castration in treating advanced prostate cancer
patients.  We assessed the tolerability of 50 mg of
Casodex and investigated the rate of changes in the
prostate-specific antigen (PSA) and progression of
the disease.

METHODS

From December 1996 to June 1999, there were
37 patients with advanced prostate cancer who con-
sented to enter this study.  Among them, the mean
age was 70.9 (range, 59-89) years.  All patients
received a once daily dose of 50 mg of Casodex in
combination with castration.  Patients choosing med-
ical castration (26 cases) received a 3.6-mg Zoladex
depot injection every 4 weeks and comprised the
Casodex-Zoladex group.  Patients choosing surgical
castration (11 cases) underwent an orchiectomy and
comprised the Casodex-orchiectomy group.
Assessments were made at 4-week intervals for the
first 12 weeks after beginning treatment, and at 12
weeks intervals thereafter.  A 4-ml blood sample was
taken before treatment and at weeks 4, 8, and 12
weeks, then at 12-week intervals for estimation of
serum PSA.  Disease response was defined either as
a decline in the PSA level or as pain relief.  Adverse
events (AEs) were assessed at all visits during thera-
py.  The trial was stopped if there was any disease
progression or if the patient died.

All hypothesis testing was conducted at the 5%
level of significance.  All tests were 2-sided.  Paired
t-test was used to test the mean changes from the
baseline for serum PSA concentration, and Fisher’s
exact test was used to test the incidence of adverse
events between the Casodex-Zoladex and Casodex-
orchiectomy groups.

RESULTS

Of the 37 patients enrolled in the study, 9
(24.3%) patients discontinued the study during the
treatment period: 6 were lost to follow-up at different
periods, 1 quit due to an AE of severe anemia due to
upper gastrointestinal (UGI) bleeding, and 2 due to
death; 1 died in week 36 due to a cerebrovascular
accident and the other died of hemopneumothorax
after thoracoscopic surgery in week 8.  Thirty-four
patients had at least 3 blood samplings after treat-
ment, among which 29 (85.3%) patients had the
response of a decline in PSA concentrations.

At the baseline, 37 patients had a median serum
PSA concentration of 57.2 ng/ml (mean¡ SD,
291.88¡ 765.22).  At week 48 post treatment, the
median PSA value was 0.56 ng/ml, and the mean
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PSA (mean¡ SD) was 17.89¡ 38.18 ng/ml; both
median and mean serum PSA concentrations
decreased significantly from the baseline, and the
maximum decline was observed at week 4 post-treat-
ment ( p < 0.037) (Figs. 1, 2).

Of all 37 patients studied, 10 (27%) patients
reported adverse events: 7 (7/26; 26.9%) patients in
the Casodex-Zoladex treatment group, and 3 (3/11;
27.3%) patients in the Casodex-orchiectomy treat-
ment group.  No statistically significant difference
between the 2 treatment groups was found.  The inci-
dence rate of hot flushes was 5.4% for all patients,
being 3.8% in the Casodex-Zoladex group and 9.1%
in the Casodex-orchiectomy group (Table 1).  All hot
flushes were classified as being mild AEs.  Other
observed adverse events included abdominal disten-
sion, chest pain, constipation, gynecomastia, leg

edema, left upper quadrant (LUQ) pain, rash, sweat-
ing, tinnitus, turbid urine, and UGI bleeding.  Aside
from hot flushes, none of these adverse events was
found in more than 1 patient.  Among all adverse
events, hot flushes and gynecomastia are expected
pharmacological effects.

Four (11%) of the 37 enrolled patients had pro-
gressive disease.  The Kaplan-Meier probability of
time to progression is shown in Fig. 3.

DISCUSSION

The mainstay of the management for advanced
or metastatic prostate cancer generally involves
androgen deprivation.  Castration alone is successful
in suppressing testicular androgen but not for that
produced by the adrenal glands.  The rationale for
combined androgen blockade, i.e., the complete
elimination of testicular androgens by castration and
pharmacological blockade of adrenal androgens,
rests on the hypothesis that prostate cancer is com-
posed of androgen-dependent cells with different
requirements for maintaining function and growth.

The role of PSA as a sensitive marker for

Fig. 1 Plot of mean PSA levels over time. 
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Fig. 2 Plot of median PSA level over time.  
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Table 1. Incidence of Adverse Events
Adverse Total no.  Casodex +  Casodex +
event (n, %) of patients Zoladex orchiectomy

N = 37 N = 26 N = 11
Patients with any AE 10 (27%) 7 (26.9%) 3 (27.3%)
Hot flushes 2 (5.4%) 1* (3.8%) 1* (9.1%)
*: Mild adverse event.
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Fig. 3 Kaplan-Meier probability of time to progression. 
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prostate cancer has been well established since its
isolation by Wang et al. in 1979.(15) Analyses of
serum PSA have included free/total ratio PSA,(16)

PSA density (PSA/prostate volume), age-specific
PSA ranges, and PSA rate of change (PSA velocity).
Several studies have demonstrated the value of PSA
measurements in improving the detection and pro-
gression of advanced prostate cancer, and in monitor-
ing the response to hormonal treatment.(17-21) Matzkin
reported that a decline in PSA concentrations to a
normal range and the percentage decrease in PSA
were each associated with favorable clinical out-
comes.(20) The PSA rate of change may be a more
sensitive and accurate method of predicting clinical
outcomes of advanced prostate cancer patients.

AEs with antiandrogen use are not uncommon,
although most of them are temporary and not life-
threatening.  The notorious side effects of non-
steroidal antiandrogens such as flutamide are hepatic
dysfunction and diarrhea.  In this trial, the most fre-
quent adverse event observed was hot flushes
(5.4%), which is an expected pharmacological effect.
Other adverse events reported were abdominal dis-
tension, chest pain, constipation, gynecomastia, leg
edema, LUQ pain, rash, sweating, tinnitus, turbid
urine, and UGI bleeding. None of these events was
observed in more than 1 patient.

The overall results indicate that Casodex admin-
istered at a 50-mg daily dosage in combination with
castration is a well-tolerated therapy for advanced
prostate cancer and has a low incidence of treatment-
related withdrawal.
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