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ABSTRACT

It is clear that all available means should be taken to diagnose prostate cancer early and to
use efficient therapy immediately in order to prevent prostate cancer from migrating to the bones
where treatment becomes extremely difficult and cure or even long-term control of the disease is an
exception. The only means of preventing prostate cancer from migrating to the bones and becoming
incurable is efficient treatment at the localized stage of the disease. In fact, since radical prostatec-
tomy, radiotherapy and brachytherapy can achieve cure in about 50% of cases, these approaches are
all equally valid choices as first treatment of localized prostate cancer. However, in view of the cur-
rent knowledge and available data, nowadays, androgen blockade should also be considered as first
line treatment.

While showing the high efficacy of hormonal therapy in localized prostate cancer, present
knowledge clearly indicate that long-term treatment with the best available hormonal drugs, some-
what similar to the 5 years of Tamoxifen in breast cancer, is required for optimal control of prostate
cancer. It is also clear from the data analyzed that combined androgen blockage alone could well be
an efficient therapy of localized prostate cancer while it has already been recognized as the best
therapy for metastatic disease.

This paper presents and discusses the current knowledge available on the use and results of
endocrine therapy in localized prostate cancer.
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INTRODUCTION

Prostate cancer is the most frequently diag-
nosed cancer and the second cause of cancer death
in men in North America (1). In fact, one out of eight
men will be diagnosed with prostate cancer during
his lifetime. At the present rate, prostate cancer will
kill more than 3,000,000 men among the male popu-
lation presently living in the United States. In fact,
prostate cancer kills more than 200,000 men annu-
ally worldwide. The medical and social conse-

quences of this disease are comparable to those of
breast cancer in women.

PROSTATE CANCER DEATHS ARE
DECREASING

Death rates from prostate cancer have
dropped by 17% in the United States since 1994 (Fig-
ure-1). This decrease in prostate cancer death coin-
cides with the routine use of the prostate specific an-
tigen (PSA) test.
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Figure 1 – Prostate cancer deaths in the United States since
1989. Note that deaths have dropped by 17% since 1994.

SCREENING PICKS UP THE DISEASE
EARLY, AT A TIME WHEN CURE IS A POS-
SIBILITY

Despite the progress achieved in the treat-
ment of advanced or metastatic prostate cancer us-
ing LHRH agonists (2,3) and especially combined
androgen blockade (4-11), it is well recognized that
the only possibility of a significant reduction in pros-
tate cancer mortality is the treatment of localized
disease (12). It is reasonable to suggest that the ob-
served decrease in deaths from prostate cancer is
due to earlier diagnosis with serum PSA (13) and
transrectal ultrasound of the prostate (14) coupled
with improved treatment of localized disease by sur-
gery, radiotherapy, brachytherapy, and endocrine
therapy (12,15-18).

However, since prostate cancer almost invari-
ably develops insidiously without signs or symptoms
until the non curable stage of bone metastases is
reached, early treatment cannot be achieved without
efficient screening in asymptomatic men. In the first
prospective and randomized study of screening for
prostate cancer, namely the Laval University Pros-
tate Cancer Screening Program started in 1988 in
Quebec City among 46,486 men aged 45 to 80 years,
it has been found that screening permits to diagnose
99% of prostate cancers at a clinically localized or

potentially curable stage. Screening practically elimi-
nates the diagnosis of metastatic and non curable dis-
ease (13,19).

As clearly indicated in our previous reports
(13,19), the most cost-effective strategy for early di-
agnosis of prostate cancer is measurement of serum
PSA as first line or as a prescreening test in order to
identify the men who are at a higher risk of prostate
cancer. The same conclusion of the high efficacy of
the PSA has been reached in 2 other large scale screen-
ing studies (20-22). A similar conclusion has been
reached by Hugosson et al. (23) who wrote: “PSA
seems to be excellent as a prescreening test to iden-
tify the population at risk and which needs further
evaluation (24, 25)”. Screening provides a lead time
of at least 6 years and permits “early treatment”. In
our screening study, digital rectal examination was
routinely done at first visit but not at follow-up vis-
its while transrectal ultrasound was performed if
PSA and/or digital rectal examination were abnor-
mal. With this screening approach used at more than
60,000 follow-up visits, 99% of cancers were diag-
nosed at a localized and therefore potentially cur-
able stage. Such a strategy has resulted in a 62%
reduction of prostate cancer death at 11 years of fol-
low-up (Figure-2).

MAJOR ROLE OF ANDROGEN
BLOCKADE

A - Localized Disease (monotherapy, medical
or surgical castration alone): Major Im-
provement of Survival

Our research group at the Laval University
Medical Research Center in Quebec City has dis-
covered that medical castration can be easily and
very efficiently achieved in men using the well tol-
erated luteinizing hormone-releasing hormone
(LHRH) agonists (2,4,26,27). This novel approach
has eliminated the previous limitations associated
with blockade of testicular androgens since the pio-
neering work of Huggins et al., 1941 (28). These
limitations are the psychological problems of surgi-
cal castration and the serious and even life-threat-
ening side effects of high doses of estrogens on the
cardiovascular system (29-31). In fact, the availabil-
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ity of the well tolerated medical castration achieved
with LHRH agonists (2) has opened the way to a
much more acceptable treatment of prostate cancer,
especially for localized disease where well tolerated
therapies are particularly important for long term
administration.

Medical castration with an LHRH agonist
is equivalent to orchiectomy for prostate cancer
therapy (11). In fact, in 11 trials where an LHRH
agonist was used and in 17 trials where orchiectomy
was used, no difference was seen on the response or
survival rate (PCTCG, 2000) (11). In fact, only
LHRH agonists could permit studies in localized
disease. Although equally efficient, orchiectomy is
very difficult to accept in the absence of symptoms
and signs of cancer.

The major source of controversy concerning
early diagnosis and treatment of prostate cancer has
been that, until recently, no prospective and random-
ized trial had shown statistically significant benefits
on survival of treatment of localized prostate cancer
(32,33). Such an absence of studies has been errone-
ously interpreted as being equivalent to the presence

Figure 2 – Graphic demonstrating that PSA screening and con-
sequently early diagnosis of prostate cancer at a localized stage
resulted in a 62% reduction of prostate cancer death at 11 years
of follow-up.

of negative data while, in fact, negative data have
never been obtained concerning the effect of andro-
gen blockade in localized prostate cancer. On the con-
trary, 6 prospective randomized trials have recently
demonstrated that an important prolongation of life
was obtained in localized prostate cancer treated with
androgen blockade (34-39). Quite remarkably, in vari-
ous studies, the improved cancer-specific survival
ranges between 37% and 81% at 5 years of follow-up
in patients with localized disease who received an-
drogen blockade compared with controls not imme-
diately treated with androgen blockade. In fact, the
first prospective and randomized studies that have
shown statistically significant benefits on survival in
localized or locally advanced prostate cancer are those
using androgen blockade.

It is clear that the lifesaving benefits of an-
drogen blockade in prostate cancer have been largely
underestimated. In fact, the results obtained are quite
remarkable and are similar or even better than the
benefits observed for Tamoxifen in breast cancer.

B - Localized Disease - Combined Androgen
Blockade (castration plus a pure
antiandrogen): Strong Possibility of a
Cure

We can do better than medical or surgical
castration in terms of androgen blockade and thus
obtain superior results.

Following the discovery of the castration ef-
fect of LHRH agonists (2), the next most important
advance made in our understanding of the biology and
endocrinology of prostate cancer and its impact on
cancer treatment is the observation that humans and
some other primates are unique among animal species
in having adrenals that secrete large amounts of the
inactive precursor steroids dehydroepiandrosterone
(DHEA), its sulfate DHEA-S, and some androstenedi-
one (4-dione), which are converted into potent andro-
gens in a large series of peripheral tissues, including
the prostate (Figure-3). In fact, the plasma concentra-
tion of DHEA-S secreted by the adrenals in adult men
is 100 to 500 times higher than that of testosterone
(40), the main secretory product of the testicles. Such
high circulating levels of DHEA-S (and also DHEA)
provide high amounts of the prehormones or precur-
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Figure 3 – Intracrine activity of the human prostate or biosynthetic steps involved in the formation of the active androgen
dihydrotestosterone (DHT) from testicular testosterone as well as from the inactive adrenal precursors DHEA, DHEA-sulfate (DHEA-
S), and 4-dione in human prostatic tissue. 17β-hydroxysteroid dehydrogenase; 3β-HSD = 3β-hydroxysteroid dehydrogenase/∆5-∆4-
isomerase. The widths of the arrows indicate the relative importance of the sources of DHT in the human prostate: 60% originating
from the testes and 40% from the adrenals in 65-year-old men. The testis secretes testosterone (T) which is transformed into the more
potent androgen DHT by 5α-reductase in the prostate. Instead of secreting T or DHT directly, the adrenal secretes very large amounts
of DHEA and DHEA-sulfate (DHEA-S), which are transported in the blood to the prostate and other peripheral tissues. These inactive
precursors are then transformed locally into the active androgens T and DHT. The enzymatic complexes DHEA sulfatase, 3β-HSD,
17β-HSD and 5α-reductase are all present in the prostatic cells, thus providing 40% of total DHT in this tissue. (From Labrie F:
Androgen blockade in prostate cancer in 2002: major benefits on survival in localized disease. Mol Cell Endocrinol. 2002; 198: 77-
87.)
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sors required for conversion into active androgens in
the prostate as well as in other peripheral intracrine
tissues.

The local synthesis of active steroids in pe-
ripheral target tissues has been called intracrinology
(41,42). The active androgens made locally in the
prostate exert their action by interacting with the
androgen receptor in the same cells where their syn-
thesis takes place without being released in the ex-
tracellular environment or the general circulation.
Contrary to the previous belief that the testes are
responsible for 90-95% of total androgen produc-
tion in men (as suggested by the decrease in serum
testosterone after castration), it is now well demon-
strated that the prostatic tissue efficiently transforms
the inactive steroid precursors DHEA-S, DHEA, and
4-dione into the active androgens testosterone and
DHT locally in peripheral tissues without signifi-
cant release of the active androgen in the circula-
tion. In fact, the prostate makes its own androgens
at a level comparable to the androgens of testicular
origin.

The results obtained in a large series of clini-
cal trials in patients with advanced prostate cancer
have demonstrated that combined androgen blockade
compared to castration alone has the following ad-
vantages: 1) more complete and partial responses, 2)
improved control of metastatic pain, 3) longer dis-
ease-free survival, and 4) longer survival.

However, further improvement of the treat-
ment of metastatic disease with the only efficient ap-
proach available, namely androgen blockade, is very
difficult. By far the best possibility of improvement
for the prostate cancer patient is treatment of local-
ized disease. In fact, in analogy with the treatment of
all other types of cancers, the beneficial effects are
much greater when the same treatment is applied at
an earlier stage of the disease.

With long-term treatment of localized pros-
tate cancer, the evidence obtained even indicates that
long term control or cure of the disease can be ob-
tained in the majority of patients (18). While almost
all studies performed so far in localized prostate can-
cer have used monotherapy (medical or surgical cas-
tration) (34-39), there are good reasons to believe that
even better results will be obtained with combined

androgen blockade - CAB . Since we already had
obtained evidence for the high efficacy of long term
and continuous CAB in localized prostate cancer (45),
it was felt important to examine the long term out-
come of these patients as assessed by biochemical
failure or PSA rise following cessation of continuous
CAB previously administered for periods up to 11.3
years.

The effect of CAB on long-term control or
possible cure of prostate cancer was thus evaluated
by the absence of biochemical failure or the absence
of PSA rise for at least 5 years after cessation of
continuous treatment. A total of 57 patients with lo-
calized or locally advanced disease received CAB
for periods ranging from 1 to 11 years. With a mini-
mum of 5 years of follow-up after cessation of long-
term CAB, only 2 PSA rises occurred among 20
patients with Stage T2-T3 cancer who stopped treat-
ment after continuous CAB for more than 6.5 years,
for a nonfailure rate of 90% (Figure-4). On the other
hand, for the 11 patients who had received CAB for
3.5 to 6.5 years, the nonfailure rate was only 36%.
The serum PSA increased within 1 year in all 11
patients with Stage B2/T2 treated with CAB for only
1 year, thus indicating that active cancer remained
present after short-term androgen blockade despite
undetectable PSA levels. Most importantly, in all
patients who had biochemical failure after stopping
CAB, serum PSA rapidly decreased again to unde-
tectable levels when CAB was restarted, PSA re-
mained at such low levels afterward. Of these pa-
tients, only 1 patient had died of prostate cancer at
last follow-up (18).

With the knowledge of the above-described
data, it seems reasonable to suggest that the mini-
mal duration of continuous CAB in localized pros-
tate cancer should be 6 years, thus providing an ap-
proximately 50% probability of long-term or pos-
sible cure of the cancer. With longer duration of
CAB, the probability increases to about 90% at 8-
10 years of treatment. The present data indicate that
possible cure of the disease can be obtained in the
majority of patients with localized prostate cancer
treated continuously with CAB for more than 6
years, thus raising hopes for the successful treat-
ment of patients who fail after surgery, radiotherapy
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or brachytherapy where no or minimally effective
alternative therapeutic approach exists. Such data
clearly indicate the interest of a large scale random-
ized study comparing monotherapy versus CAB in
the group of patients showing biochemical failure
after first therapy with a curative intent. Care should
be taken, however, to start treatment early after the
rise of serum PSA in order to use androgen block-
ade at its maximal level of efficacy, namely when
the cancer is still localized to the prostate or the pro-
static area, before metastases reach the bones when
cure becomes an exception.

Figure 4 – Effect of duration of treatment of localized prostate
cancer with continuous combined androgen ablation (CAB) on
the probability of long term control or “cure of the disease” il-
lustrated by no recurrence of PSA rise for at least 5 years after
cessation of CAB. The point at 4.75 years of treatment (33%)
refers to the 3 patients treated with CAB for 3.5-5.0 years and
followed for at least 5 years, while the point at 5.75 years refers
to the 8 patients treated continuously with CAB for 5.0-6.5 years
before cessation of treatment. The point at 8.25 years refers to
the 8 patients treated continuously for 6.5-9.0 years while the
point at 11 years refers to the 13 patients treated for 10-11.7
years with continuous CAB before stopping treatment. All pa-
tients were followed for at least 5 years after cessation of con-
tinuous CAB or until PSA rise. Only 1 patient has died from pros-
tate cancer while 18 have died from other causes. (From Labrie
F, Candas B, Gomez JL, Cusan L: Can combined androgen block-
ade provide long-term control or possible cure of localized pros-
tate cancer? Urology. 2002; 60: 115-9).

C - Metastatic Disease: Prolongation of Life
with Combined Androgen Blockade

The first treatment shown to prolong life in
prostate cancer is the combination of an LHRH ago-
nist (blocker of androgen secretion by the testes; (2)
associated with a pure antiandrogen such as
flutamide, nilutamide or bicalutamide (at the proper
dose, namely at least 150 mg daily). When associ-
ated with castration which eliminates the androgens
of testicular origin, these compounds block the ac-
tion of the androgens produced locally in the pros-
tate (4,5,8,10,40,46).

An interesting observation is that the first
demonstration of the benefits of CAB have been ob-
tained in the most difficult group of patients to treat,
namely those suffering from metastatic or advanced
disease. Although the clinical data to be obtained
should be similar for bicalutamide, the 2
antiandrogens flutamide and nilutamide have both
been shown, as mentioned above in prospective and
randomized studies, to prolong life, to increase the
number of complete and partial responses, to delay
progression, and to provide better pain control (thus
improving quality of life) in metastatic prostate can-
cer when added to surgical or medical castration com-
pared with castration alone (5-11,46,47). In the first
large scale randomized study, patients who were
treated with flutamide and the LHRH agonist Lupron
lived, on average, 7.3 months longer than those who
received Lupron plus placebo (5).

Analysis of all the studies performed with
flutamide and nilutamide associated with medical or
surgical castration compared with castration plus pla-
cebo shows that overall survival is increased by an
average of 3-6 months (5-11,46,47). Since about 50%
of patients in that age group die from causes other
than prostate cancer, this 3-6 month difference in
overall survival translates into an average of 6-12
months of life gained when cancer-specific survival
is analyzed. These additional months, or sometimes,
years of life can be obtained by simply adding a pure
antiandrogen (flutamide, nilutamide or bicalutamide
at a proper dose) to castration. These data demon-
strate the particularly high level of sensitivity of pros-
tate cancer to androgen deprivation, considering that
such statistically significant benefits on survival are
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obtained, even at the very advanced stage of meta-
static disease.

Bennett at al. (8) have performed a meta-
analysis of all peer-reviewed published randomized
controlled trials comparing treatment with flutamide
in association with medical (LHRH agonist) or sur-
gical castration versus castration alone in advanced
prostate cancer. Nine studies with 4,128 patients were
included in the analysis, which demonstrated a sta-
tistically significant 10% improvement in overall sur-
vival with the combination therapy using flutamide
compared with castration alone. Similar benefits have
been obtained in favor of flutamide plus castration
versus castration alone in the meta-analysis of Bennett
et al. (8) and that of the Prostate Cancer Trialist’s
Collaborative Group (PTCTG). As mentioned above
and predicted (48), the difference has also become
statistically significant in the most recent PCTCG
analysis (11).

With the clinical data summarized above, the
controversy concerning CAB should be part of his-
tory and the addition of a pure antiandrogen should
be recognized by all as providing an average advan-
tage of 3-6 months of life in metastatic disease at a
time when no alternative treatment even exists. When
considering cancer-specific survival, the data show
that 6-12 months of life are added by simply adding a
pure antiandrogen to medical or surgical castration
(6,8,10,11,49).

CONCLUSION

While showing the high efficacy of hormonal
therapy in localized prostate cancer, the present data
clearly indicate that long-term treatment with the best
available drugs, somewhat similar to the 5 years of
Tamoxifen in breast cancer, is required for optimal
control of prostate cancer. Great caution should be
taken, however, when using serum PSA as surrogate
marker. In fact, serum PSA rapidly and easily decreases
to undetectable levels under androgen blockade al-
though the cancer remains present for much longer
periods of time, usually for many years as demonstrated
in our recent study (18). For this reason, intermittent
therapy should not be recommended outside prospec-
tive and randomized clinical trials.

With the present knowledge, it is clear that
all available means should be taken to diagnose pros-
tate cancer early and to use efficient therapy immedi-
ately in order to prevent prostate cancer from migrat-
ing to the bones where treatment becomes extremely
difficult and cure or even long-term control of the
disease is an exception. The only means of prevent-
ing prostate cancer from migrating to the bones and
becoming incurable is efficient treatment at the lo-
calized stage of the disease. In fact, since radical pros-
tatectomy, radiotherapy and brachytherapy (implan-
tation of radioactive seeds in the prostate) can achieve
cure in about 50% of cases, these approaches are all
equally valid choices as first treatment of localized
prostate cancer. Androgen blockade should also be
considered as first line treatment. The most impor-
tant, however, is to follow closely serum PSA after
surgery, radiotherapy and brachytherapy and to start
CAB as soon as signs of recurrence of the cancer ap-
pear. It is also clear from the data summarized above
that CAB alone could well be the most efficient
therapy of localized prostate cancer while it has al-
ready been recognized as the best therapy for meta-
static disease.

Clearly, the rational use of the presently avail-
able diagnostic and therapeutic approaches could
decrease prostate cancer death by at least 50% (13,37).
As an example, between 1991 and 1999, the death
rate form prostate cancer has decreased by 38% in
Québec City and its metropolitan area (50) while the
death rate has decreased by 62% in the group of men
who have been screened (Figure-2).
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