
Abstract

Objective: The concept  of antiandrogens as
monotherapy for the treatment of prostate cancer is
discussed. Methods: Both Medline and Current Con-
tents were used to identify studies on antiandrogen
monotherapy in prostate cancer. We tried to analyze
this database critically to estabilish whether or not
there is evidence for using this monotherapy.
Results: In particular, bicalutamide in monotherapy
has been compared with castration in large interna-
tional trials. Results show that antiandrogen mono-
therapy  is inferior to castration in patients with
metastatic tumour but the difference in median sur-
vival is limited. In locally advanced M0 prostate can-
cer bicalutamide 150 mg monotherapy seems equiv-
alent to castration in terms of overall survival and
time to progression. Analysis of quality of life
showed that there is evidence of some benefits from
bicalutamide when compared to castration in both
sexual interest and physical capacity. Conclusion:

Antiandrogens in monotherapy can be effective and
well tolerated. However, more research is needed
because none of the available compounds have
definitively been proven to be equivalent to castra-
tion.

Introduction

Hormonal treatment of prostate cancer is based on
the demonstration that malignant prostate cells are tar-
get tissues of androgen action. The goal of the therapy
is therefore to reduce the androgenic support to pros-
tatic cancer growth by removing  the primary source of

circulating androgens. This may be achieved by means
of orchiectomy, by suppressing the gonadotropin secre-
tion using LHRH analogues or blocking the androgens
at receptor levels with antiandrogens. 

Today, more than 50 years after the first evidences,
endocrine manipulation remains one of the principal
corner stones in the management of prostate cancer
(PC).

Unfortunately, the use of androgen deprivation in
patients with PC has limitations. Most importantly,
endocrine treatment can be considered palliative in
nature, and relapse of the malignancy occurs if the
patient survives competing with causes of death [1].
Also, side effects and toxicity associated with endocrine
manipulation are common. With loss of sexual func-
tion a number of side effects such as fatigue, depression
and lack of energy, result in reduced quality of life.

Castration has been the treatment of choice for
many years. Total androgen blockade cannot be con-
sidered to be the ‘gold standard’ for various reasons,
mainly because of marginal advantages in effectiveness
and the very high costs. During the last two decades a
number of new pharmacological approaches for andro-
gen deprivation has been introduced. Different issues
are still open for discussion: timing of therapy, the use
of endocrine therapy in very early cancer, non-steroidal
antiandrogen monotherapy, intermittent androgen
suppression, neoadjuvant and adjuvant therapy.

In this review, the concept of antiandrogens as 
monotherapy for prostate cancer is discussed.

In the first-line endocrine treatment of PC, antian-
drogens have been used in long-term combination with
either surgical or medical castration, as well as antiflare
therapy when initiating treatment with LHRH ago-
nists. 
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The antiandrogens developed so far include com-
pounds with steroidal structure, such as cyproterone
acetate (CPA) and megestrol acetate, displaying also
progestational and antigonadotropic effects, and com-
pounds without steroidal structure, such as nilutamide,
flutamide and bicalutamide, which are considered pure
antiandrogens. The latter substances, inhibit the nega-
tive feedback of the gonadal steroids, so that more
gonadotropins are released by the hypophysis and more
testosterone and estradiol by the gonads; therefore,
serum testosterone levels are not lowered and patients
may retain sexual function. During pure antiandrogen
therapy the peripheral aromatisation of testosterone,
and therefore serum levels of estradiol increase, which
frequently causes gynecomastia and breast tenderness.
A rise of up to 50% in serum testosterone [2] may be
disturbing because it may ‘overcome’ the blockade of
the androgen receptor by antiandrogens.

Materials and Methods

Both Medline and Current Contents database were used
to identify studies on antiandrogen monotherapy in prostate
cancer. We tried to analyze this database critically to estab-
lish whether or not there is an evidence for using this mono-
therapy. In particular, we evaluated large randomized stud-
ies with enough statistical power and we analyzed whether
data can be considered mature to estimate differences in sur-
vival.

Antiandrogen Monotherapy in Prostate Cancer:
Rationale, Indications and Open Questions

The goal for an improved endocrine manipulation is
twofold: first, improved anticancer efficacy in terms of
increased rate and duration of response as well as pro-
longation of survival, and, second, minimal toxicity
and improved quality of life [1]. Potential advantages
of the use of antiandrogens may be  the quick achieve-
ment of a maximal effect, the reversibility of the
antiandrogenic effect, the oral application and the
potential preservation of libido and potency with the
use of nonsteroidal monotherapy [3].

Antiandrogen monotherapy can be analyzed as:
(1) monotherapy in metastatic PC, and
(2) monotherapy in nonmetastatic PC (immediate

or as adjuvant of primary curative intent).
Surgical or pharmacological castration will probably

remain standard treatment for hormone-sensitive PC.

However some questions may be proposed and they are
presented in table 1.

All these questions [4] are currently being addressed
and the field is now open for research into other options
that have been understudied in the past.

Antiandrogen Monotherapy: Can It Improve
Quality of Life of Patients?

Within a relatively short period of time, quality of
life (QL) assessment has become an established part of
oncology. This is partly due to the understanding that
extension of life is not always the best option [5].

Criteria for inclusion of QL issues in clinical trials
are well defined by EORTC [5]. They state that QL
assessment can be a relevant end-point if:
– no improvement in overall, recurrence-free or sys-

temic disease-free survival is expected, but signif-
icant changes or differences in one aspect of  QL 
are expected;

– one treatment results in a better survival, but has 
more toxic effects;

– patients have an extremely poor prognosis with or 
without treatment;
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• If complete androgen blockade (CAB) is not necessary in 
every patient, is it not better to initiate endocrine treatment 
in a less aggressive fashion and step it up later on when 
progression occurs?

• May this concept delay the occurrence of hormone-refractory 
PC?

• Is it necessary to treat patients with locally advanced M0 
PC with castration or may antiandrogen monotherapy be 
indicated as endocrine manipulation?

• After primary curative intent (radical prostatectomy, radio-
therapy), is it necessary to treat patients in progression with 
castration or can antiandrogen monotherapy be proposed?

• After primary curative intent, is there an indication to treat
all PC patients with antiandrogen monotherapy as secondary 
chemoprevention, independently of progression?

• Can libido and potency, at least temporarily, be preserved 
using antiandrogen as monotherapy?

• Would less aggressive therapies used in an adjuvant setting 
provide a better quality of life and decrease costs?

• If quality of life could really be improved for a prolonged 
period of time and the therapies were less effective in terms 
of disease-specific and overall survival, would patients be 
ready to exchange quality of life for life time?
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ence was statistically significant (p = 0.029, p = 
0.046, respectively). Only the domain of overall health
favored castration, and this was not statistically signif-
icant. Although, as expected after a diagnosis of PC,
sexual interest declined in both bicalutamide and cas-
tration treatments: in these two comparative studies
[9,10], the percentage reduction from baseline in sexu-
al interest after 12 months for M0 patients was 23% in
the bicalutamide monotherapy group and 47% in the
castration group (p = 0.029). For patients with sexual
interest on entry to the trial, significantly more patients
receiving bicalutamide maintained an interest in sex 
(p < 0.01) compared with the castration group. A sig-
nificant advantage of bicalutamide over castration was
also shown for physical capacity (p = 0.046). Generally,
nonsteroidal  antiandrogens are not associated with a
fall in testosterone and consequently a loss of physical
activity or the presence of other psychological effects,
loss of muscle mass or strenght linked to low testos-
terone levels, are not expected with these drugs.  

Moreover, experimental studies suggest that non-
steroidal antiandrogens do not affect bone mineral den-
sity (BMD) [12]. In particular BMD in patients who
received bicalutamide 150 ng daily for more than 5
years were similar to age-matched healthy individuals,
and higher than that of patients who had been cas-
trated.

In table 2, a conclusive analysis on the effect of anti-
androgen monotherapy on QL is reported.

Antiandrogen Monotherapy: Is Treatment 
Efficacy Comparable to That of Castration 
Therapy in Metastatic PC?

In monotherapy, three antiandrogens have been
used in large scale: CPA, flutamide and bicalutamide.

Nilutamide monotherapy has not been widely inves-
tigated with randomized studies. Decensi and Boccar-
do [21] administered nilutamide at a dose of 300 mg
daily to untreated patients with metastatic PC. Partial
response was demonstrated in 38.5% of patients. Me-
dian survival was 23 months with a progression-free
survival of only 9 months. A relatively high incidence
of side effects was reported. At now, nilutamide has
been generally not poposed as a valid option in the
treatment of advanced PC.
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tients;
– a new treatment is to be evaluated.

As a result of the use of hormone therapies in the
management of patients with early prostate cancer,
there is a strong likelihood of patients receiving this
therapy for a longer duration. Therefore, a major con-
sideration in the choice of hormone treatment is the
physiological and psychological impact it has on
patients [6]. Moreover, recognizing that endocrine
manipulation of advanced prostate cancer conceptual-
ly remains a palliative treatment, we should regard the
maintenance of QL as an important therapeutic goal.

Side effects of castration can have a profound effect
on QL. With castration being used for longer periods of
time, reports of osteoporosis and subsequent risk of
fractures have received considerable attention [7, 8].
Sexual function is one aspect of QL that has increased
in importance over recent years as the profile of PC
patients has changed from the elderly man with
metastatic disease to that of the younger man with ear-
ly stage disease and much longer life expectancy. A
large number of patients with nonmetastatic disease is
physically active before treatment and the reduction of
energy and muscular mass following castration is like-
ly to significantly reduce patients’ physical capabilities.

Antiandrogens represent a treatment modality for
oral administration, which given as monotyherapy is
associated with few adverse effects. Further, antian-
drogen monotherapy holds the potential of preserving
sexual function.

The safety profile of bicalutamide monotherapy was
evaluated in two large phase III trials, with more than
1,400 patients with either metastatic M1 or T3/T4 M0
PC receiving treatment with bicalutamide or castration
[9,10]. As predicted by its pharmacological action,
about 50% of patients experienced some degree of
gynecomastia  and breast pain during the first year of
treatment with bicalutamide, with few new cases aris-
ing thereafter. In addition, only 4.1% of patients with-
drew due to drug-related adverse events. In these two
phase III trials, quality-of-life measurement was
assessed in a questionnaire covering 10 quality of life
dimensions [11]: general health, pain, emotional well-
being, vitality, social functioning, physical capacity,
sexual interest, sexual functioning, activity limitation
and bed disability. In patients with M0 disease, bicalu-
tamide when compared with castration, was favored in
8 of 9 evaluable dimensions, and in 2 of the dimen-
sions, sexual interest and physical capacity, this differ-
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CPA Monotherapy
The clinical trials that have compared CPA

monotherapy with castration or CAB did not fulfil the
statistical requirements for contemporary equivalence
studies [22]. In smaller series, the steroidal antiandro-
gen CPA has been found comparable to orchidectomy
and estrogen therapy in terms of treatment results [20,
23]. Other studies showed that CPA monotherapy
results in shorter progression-free and overall survival
when compared to LHRH agonist therapy [18, 24]. The
European Organization for Research and treatment 
of Cancer (EORTC) protocol 30761 compared CPA
250 mg with diethylstilbestrol (DES) 3 mg [25]. This
study showed that patients treated with CPA achieved
better results in terms of objective response of local
tumor and bone metastases, progression rate and time
to progression. Recently another study on CPA has
become available; protocol 30892 of EORTC Gen-
itourinary Group compared flutamide monotherapy
with CPA monotherapy in untreated metastatic PC
patients with good-risk prognostic factors [15]. In order
to qualify for the study, patients had to have at least two
of the three favorable prognostic factors: performance
status WHO 0, a normal alkaline phosphatase level and
less than T4 classification of the primary tumor.
Patients with a history of myocardial infarctions who
presented with active coronary disease were not eligi-
ble. A total of 308 patients were recruited between 1990
and 1996: the final analysis with regards to effective-
ness is still pending.

Flutamide Monotherapy 
Flutamide has been studied in about 700 PC

patients in a randomised fashion, usually in compari-
son with estrogens [2, 19]. In most of these relatively
small studies there were no significant differences with
respect to response and survival rate. Nonetheless,
large randomised studies with enough statistical power
to allow conclusions about equivalence  with castration
therapy do not exist and the question of whether flu-
tamide monotherapy can be considered a treatment of
PC cannot be answered from the informations current-
ly available. In 1992, Boccon-Gibod et al. [26] studied
100 patients who were randomised to receive flutamide
or orchidectomy and reported no significant differ-
ences in response rate. Most importantly, when strati-
fying patients according to PSA level at entry, it was
shown that patients with PSA of <120 ng/ml did rela-
tively better on flutamide monotherapy compared to
castration than did patients with higher levels of PSA.

These results suggested that flutamide monotherapy
was best used in patients with less advanced disease.
Results from EORTC protocol 30892 on the effective-
ness of flutamide monotherapy in metastatic PC
patients are still pending [15].

Bicalutamide Monotherapy
Bicalutamide in monotherapy has been compared

with castration in large international trials. A daily
dose of  50 mg was found to be inferior to castration in
terms of progression-free and overall survival thus
nourishing the fear that the androgen blockade with
antiandrogen monotherapy may be insufficient [27]. In
particular a total of 1,196 patients with advanced
metastatic PC were recruited to compare bicalutamide
with castration in three studies [28]. The median dura-
tion of follow-up was 72.3 weeks for the bicalutamide
group and 75.1 weeks for the castration group. The
analysis of efficacy showed a statistically significant
difference in favor of castration in terms of time to
treatment failure, time to objective progression and
survival time. For this reason, higher doses of bicalu-
tamide in monotherapy have been more recently stud-
ied, demonstrating that also the 150 mg dosage was well
tolerated and showed QL  benefits [29] . In two studies
(protocol 306 and 307) [9] more than 1,400 patients
with locally advanced or metastatic PC were random-
ized between surgical/pharmacological castration and
bicalutamide 150 mg daily. A protocol ad interim anal-
ysis after a median follow-up of approximately 100
weeks revealed a statistically significant qualitative
interaction between treatment group and stage of dis-

R
ev

ie
w Table 2. Conclusion on QL under antiandrogen monotherapy

• Analysis of quality-of-life questionnaires demonstrated seve-
ral statistically significant differences between castration and 
antiandrogen monotherapy; in particular there is evidence of 
some benefits from treatment with bicalutamide in both sex-
ual interest and physical capacity

• Other antiandrogens are associated with significantly more 
side effects; CPA has been associated with thrombosis, gyne-
comastia and loss of libido in a significant percentage of 
cases [13, 17]; flutamide has been associated with diarrhea 
and liver abnormalities [18, 20]; however, also about 50% of 
patients under bicalutamide experienced some degree of 
gynecomastia and breast pain during the first year of treat
ment [9, 10]

• Evaluation of QL should be continued to be included in 
clinical trials of PC treatments: the instruments used should 
assess both overall and disease-specific QL
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ease and, consequently, data from the M0 and M1 sub-
groups were analyzed separately. In the metastatic
prostate cancer group data were considered mature as
43% of M1 patients had died. Bicalutamide at this
dosage of 150 mg daily is inferior to castration in
patients with metastatic disease with respect to time to
death with a hazard ratio of 1.304. This difference was
statistically significant but the difference in median
survival was only 6 weeks [9]. Similarly, this analysis
showed a significant difference in favour of castration
when compared to bicalutamide also in terms of time
to treatment failure (hazard ratio 1.43) and time to
objective progression (hazard ratio 1.44). Again, most
of the parameters on QL, including sexual function,
showed a positive treatment effect in favour of bicalu-
tamide, with sexual interest and physical capacity
showing statistically significant advantages (p = 0.041
and 0.032, respectively).

A multicenter study was conducted in France to
compare the efficacy of bicalutamide with that of the
combined treatment of castration plus nilutamide [30]
in metastatic PC. Castration was achieved either by
orchidectomy or pharmacologically and nilutamide
was administered at the dosage of 300 mg/day for the
first month, followed by 150 mg/day. Most of the pa-
tients randomized to bicalutamide received 150 mg/
day. The population analysed was limited to 235 cases
and overall survival curves were immature.

In a smaller study conducted by Boccardo et al. [31],
220 patients with advanced (M0 and M1) previously
untreated PC were randomised to receive bicalutamide
150 mg daily or goserelin plus flutamide. A survival
trend (but not statistically significant: p < 0.6) favored
CAB in metastatic disease.

Antiandrogen Monotherapy in Nonmetastatic PC
Recently, there has been an increased interest in the

use of hormone therapy for the management of early
PC, in addition to its established indication in treating
advanced disease. In these settings, hormone treatment
with minimal side effects and a favorable impact on QL
will become more important [6].

The comparative analysis of  the 480 nonmetastatic
patients with locally advanced T3/T4 M0 PC included
in the two randomized studies of bicalutamide as mo-
notherapy 150 mg daily and castration, has been per-
formed after a median follow-up of 6.3 years with 
56% deaths [32]. The authors did not specifically de-
scribe whether all patients received bicalutamide as
immediate hormonal therapy or as adjuvant of primary

curative intent [32]. Moreover, results are not analyzed
classifying patients on the basis of stage (T3 vs. T4) or
Gleason score. In these patients, bicalutamide mono-
therapy was statistically equivalent to castration in
terms of overall survival, with a hazard ratio of 1.05.
Having crossed the threshold for maturity, with more
than half of the patients dead, it was possible to esti-
mate median survival, which was 63.5 months in the bi-
calutamide group and 69.9 months in the castration
group. Overall, 77% of patients had progressed and
there was no significant difference in time to progres-
sion between the bicalutamide and castration groups
(hazard ratio 1.20).

Two smaller studies comparing bicalutamide with
CAB have also reported similar results with respect to
time to progression and overall survival [30, 31]. These
studies included both non-metastatic and metastatic
patients but results have not been clearly analysed by
disease stage. 

To our knowledge, there are no large comparative
studies analysing other antiandrogens (compared to
castration) in the treatment of locally advanced PC.

Antiandrogen Monotherapy as Adjuvant Therapy 
There is now considerable interest in the use of adju-

vant therapies after primary treatment with surgery or
radiotherapy in patients with early-stage disease. A sig-
nificant proportion of men with early-stage PC will
experience local or systemic progression and/or die
from the disease despite receiving primary curative
intent. Adjuvant therapy may have a role although not
all patients can be expected to benefit: for example, giv-
en the generally favorable prognosis for organ-confined
disease, it is probably unreasonable to administer a
treatment which may have a negative impact on QL to
all of these men [33].

The use of nonsteroidal antiandrogen monotherapy
as adjuvant therapy after surgery or radiotherapy have
been investigated. The 4-year results of an open ran-
domized controlled study of flutamide 250 mg three
times daily in 365 men with pT3-N0 disease after RRP,
suggest an improvement in time to clinical recurrence
and progression-free survival at 4 years (90% flutamide
vs. 69% placebo controls; p = 0.0029), but data are not
yet sufficiently mature to evaluate impact on survival
[33, 34]. Moreover, when patients in whom the only
indicator of progression after surgery was an increase in
PSA are excluded, the proportion of men with progres-
sion is low and similar in the two groups [33] (flutamide
vs. placebo). The incidence of study withdrawal due to
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side effects in the flutamide group was disappointing
with 20.1% men discontinuing therapy.

The bicalutamide Early Prostate Cancer (EPC) pro-
gram is being undertaken to investigate the efficacy of
bicalutamide as an adjuvant therapy of primary cura-
tive intent or as immediate hormonal therapy in men
with M0 prostate cancer (T1b-4; N0-1; M0) [35]. 
A total of 8,113 men have been recruited to three stud-
ies in different geographic areas that comprise this pro-
gram. Patients were assigned in a 1:1 ratio to receive
either bicalutamide 150 mg daily or matching placebo
tablets. Overall, 67.5% of patients had T1-2 disease, 
31% T3 and 1.5% T4 disease. With respect to tumor
grade 22.1% had Gleason score 2–4, 44.3% Gleason
score 5–6 and 33.6% Gleason score 7–10 tumors. Only
3.1% of cases had N+ status. Overall, slightly more than
half of patients underwent RRP, 17.7% radiotherapy,
0.6% brachytherapy, 0.1% other therapies and the
remaining 28.2% of the cases were untreated [35].

Wirth et al. [36] reported results in terms of efficacy
on 3,603 cases as part of the EPC program. The medi-
an follow-up was 2.6 years. Overall, 13.2% of cases
developed disease progression, of whom 10.1% were in
the bicalutamide group and 16.2% in the placebo
group. A significant reduction of 43% was found in the
risk of objective progression for bicalutamide com-
pared with placebo (hazard ratio 0.57). This benefit
was numerically consistent across the patients popula-
tion, regardless of whether bicalutamide was given as
adjuvant therapy or after management with watchful
waiting and regardless of disease stage. The survival
data were immature, with 7.2% overall mortality and
less than 2% of patients dying of PC. The time of PSA
doubling was significantly increased for the bicalu-
tamide group compared with placebo (hazard ratio
0.37). Overall, the withdrawal rates were similar in the
bicalutamide (40.3%) and placebo (37.2%) groups. In
the bicalutamide group, 24.5% of patients withdrew
because of adverse events, with gynecomastia and/or
breast pain accounting for 15.4%. This is a very impor-
tant study but a longer follow-up and a more detailed
analysis stratifying patients included in the adjuvant
treatment group is still pending.

A first analysis of the EPC therapy program, strati-
fying cases on the basis of lymph node status, showed
that bicalutamide treatment significantly reduced the
risk of objective disease progression or the risk of PSA
doubling in patients with N0 prostate cancer (by 41 and
55%, respectively), but the largest decrease was seen in
N+ cases (by 71 and 84%, respectively) [37]. Moreover,

stratifying EPC cases on the basis of the initial Gleason
score, bicalutamide significantly reduced the risk of
objective disease progression or the risk of PSA pro-
gression either in Gleason score <7 (by 40 and 61%,
respectively) or �7 cases (by 42 and 54%, respectively)
[38].

Concluding Remarks on Antiandrogen 
Monotherapy in Nonmetastatic PC.

As nonsteroidal antiandrogens are associated with
potential QL benefits  when compared to castration, in
early PC, submitted to endocrine manipulation, it may
be preferable to use antiandrogens as first-line therapy.
The treatment would then be stepped up with the use
of more invasive forms of endocrine therapy. The treat-
ment of patients who are initially treated by antiandro-
gen and then have progressive disease, has not been
defined yet and only the analysis on small populations
is reported [39].

In patients with nonmetastatic PC there is continu-
ing controversy over the timing of the initiation of hor-
mone therapy. At the time of VACURG studies [40],
the clinicians’ choice was fairly limited: surgical castra-
tion or estrogens which were associated with a high risk
of cardiovascular complications. Conclusions from the
VACURG studies might have been expressed as fol-
lows: ‘When the only therapies available for immediate
hormone therapy were castration or estrogens the price
of therapy, in terms of the morbidity and mortality for
the patient, was probably too high.’ However, with the
advent of better-tolerated hormone therapies, i.e. non-
steroidal antiandrogens, long-term hormone therapy is
no longer associated with the morbidity seen in the ear-
ly studies [41].

Our knowledge of adjuvant therapy for patients
undergoing RRP is at least 15 years behind that for
patients with breast and colorectal cancers. Through
large randomized clinical trials, adjuvant therapy has
been established as the standard for many women with
breast cancer. The study reported as part  of the EPC
program [36] may be extremely important [Editor’s
comment, 36]. They demonstrated in a very large ran-
domised trial that adjuvant therapy with a well-tolerat-
ed antiandrogen can delay progression. The ultimate
endpoint of this trial should be an assessment of
improved survival. Moreover, a more detailed analysis
stratifying patients on the basis of stage, Gleason score,
preoperative and postoperative PSA is still pending. A
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detailed comparative study of bicalutamide monother-
apy versus castration only in patients in progression
after primary curative intent may also give important
indications for this category of patients.

In tables 3 and 4 we propose final recommendations
and directions for future research on the use of antian-
drogen monotherapy in PC.
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• Antiandrogens in monotherapy can be effective and well 
tolerated; however, more research is needed because none of 
the available compounds have definitively been proven to be 
equivalent to castration

• Studies comparing CPA, flutamide and in particular niluta-
mide with castration or CAB have all been relatively small, 
and carry far from the necessary statistical power to establish 
equivalence within reasonable limits

• At present, the appropriate dosage for bicalutamide mono-
therapy is 150 mg daily

• Concern that the blockade of androgen receptors during 
nonsteroidal antiandrogen monotherapy is insufficient in 
patients with metastatic tumor, is substantiated by the large 
bicalutamide studies finding the efficacy of antiandrogen 
slightly inferior to that of castration in M1 patients

• Bicalutamide 150 mg monotherapy seems equivalent to cast-
ration in locally advanced M0 PC patients; a more mature 
analysis, however, also in this case is awaited; if equivalence 
is confirmed, sequential therapy with 150 mg bicalutamide 
daily followed by castration will be an attractive option for 
nonmetastatic PC if endocrine manipulation is chosen for 
these patients

• Bicalutamide 150 mg may  be an attractive option as adju-
vant to therapy of  primary curative intent in men with 
nonmetastatic PC; however, a more detailed analysis is 
needed and at present we cannot recommend bicalutamide 
150 mg as adjuvant therapy for all PC patients

Table 4. Directions for future research include

• The search for more potent nonsteroidal antiandrogens

• Exploration of higher doses in order to achieve more comp-
lete blockade

• Definition of the optimal second-line therapy following anti-
androgen monotherapy

• With longer duration of antiandrogen therapy in younger 
patients with nonmetastatic disease, ways to avoid or reduce 
troublesome gynecomastia will have high priority

• Definition of parameters able to select subgroups of patients 
with non-metastatic disease more suitable to positively res-
pond to antiandrogen monotherapy
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