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ABSTRACT

In this article, we will try to address the following aspects: which factors are responsible of
the introduction of new candidates for hormone therapy in prostate cancer, who are actually candi-
dates for hormone therapy, classifying them on the basis of the stage of the disease, and which treat-
ment modalities can be proposed for each candidate.

Since the introduction of hormone therapy for the treatment of prostate cancer, there has
been a debate about the optimal timing of hormone therapy. A modification in the timing of hormone
therapy produced new candidates for hormone manipulation.

In particular, the use of hormone treatment for younger patients, longer periods and early
prostate cancer, absolutely requires a whole re-evaluation of which therapy is indicated and it may
produce new problems such as higher risk of over-treatment, need of a better evaluation of quality of
life in younger patients and the research for better tolerated therapies. Therapies that resist for longer
periods without the production of a hormone-refractory disease are also required.
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INTRODUCTION

Hormone treatment of prostate cancer is
based on the demonstration that malignant prostate
cells are target tissues of androgen action. Today, more
than 50 years later the first evidence, endocrine ma-
nipulation remains one of the principal corner stone
in the management of prostate cancer.

Unfortunately, the use of androgen depriva-
tion in patients with prostate cancer has limitations.
Most importantly, endocrine treatment can be con-
sidered palliative in nature, and relapse of the malig-
nancy occurs if the patient survives competing with
causes of death.

Different issues are still open for discussion,
in particular actually new candidates for androgen
manipulation are considered.

In this article, we will try to analyze which
factors are responsible of the introduction of new
candidates for hormone therapy, which are actually
candidates for hormone therapy, classifying them on
the basis of the stage of the disease, and which treat-
ment modality can be proposed for each candidate.

WHICH FACTORS DETERMINED THE
INTRODUCTION OF NEW CANDIDATES
FOR HORMONE THERAPY?

In this last 20 years, different issues prob-
ably determined a new reconsideration of candidates
for hormone therapy in prostate cancer.

The Society
In many developed countries, prostate can-

cer is the most commonly diagnosed life-threatening
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malignancy in men, and seems poised to overtake lung
cancer as the major cause of cancer death (1). These
aspects, added to the well known demographic shifts
toward an increasingly aged society, have led epide-
miologists to predict a dramatic increase in both the
incidence of and death rate from prostate cancer by
the year 2020, unless effective improvements in pre-
vention, early diagnosis and treatment are forthcom-
ing (2).

Unlikely most other forms of cancer, how-
ever, not every prostate tumor constitutes a serious
threat to life of the individual affected, and conse-
quently does not automatically warrant treatment (3).

The PSA Era
In the era of increasingly widespread pros-

tate specific antigen (PSA) testing, the result is an
early detection and early treatment of prostate cancer
disease. Since the introduction of hormone therapy,
there has been a debate about the optimal timing of
hormone therapy. A modification in the timing of
hormone therapy produced new candidates for hor-
mone manipulation.

In particular, at the time of the Veteran’s Ad-
ministration Cooperative Urological Research Group
(VACURG) studies, the clinicians’ choice was fairly
limited: they could either carry out surgical castra-
tion or give estrogens, which were associated with a
high risk of complications (4). For many years, the
VACURG studies formed the scientific basis for with-
holding endocrine therapy until symptoms appeared.
An elderly man may die from an unrelated cause be-
fore he develops symptoms requiring treatment.

Other studies, in particular the Medical Re-
search Council (MRC) (5) and the European Organi-
zation for Research and Treatment of Cancer
(EORTC) 30846 (6), changed this point of view. Pros-
tate cancer is treated at diagnosis in the hope of de-
laying the onset of symptoms and it may also prolong
survival.

A following reason to change timing for hor-
mone therapy has been also the introduction of the
concept of biochemical progression. Several studies
underlined that a PSA progression is indicative of a
subsequent clinical disease progression; it can pre-
cede clinical progression by up to 4 years (7). More-

over, approximately 22% of patients within 3 years
of the primary local treatment will experience bio-
chemical progression (7). The management of a ris-
ing PSA level after primary therapies with curative
intent is an increasingly common problem facing cli-
nicians. The use of hormone therapy in this setting is
now common.

Very recently, moreover, the high incidence
and mortality rates associated with prostate cancer
have stimulated much interest in developing ways to
prevent prostate cancer. Prevention medicine is a rela-
tively new concept in urology. It may be distinguished
as primary or also as secondary prevention, but both
means an earlier phase to start hormone therapy and
new candidates for treatment.

All these aspects may actually produce new
candidates for new hormone therapy modalities, in
particular younger candidates with early prostate can-
cer rather than advanced prostate cancer candidates
and longer periods of treatment.

POSSIBLE CONSEQUENCES OF
HORMONE THERAPY IN EARLY
PROSTATE CANCER: WHICH THERAPY
FOR WHICH CANDIDATE?

The use of hormone treatment for younger
patients, longer periods and early prostate cancer,
absolutely requires a whole re-evaluation of which
therapy is indicated and it may produce new prob-
lems, that is, higher risk of over-treatment, need of a
better evaluation of quality of life in younger patients
and the research for better tolerated therapies, and
therapies that resist for longer periods without the
production of a hormone-refractory disease.

Risk of Over-Treatment
While no upper limit has been established over

which PSA testing is not recommended, there is gen-
eral agreement that men with less than a 10-year life-
expectancy are unlikely to gain years of life for early
detection and treatment is associated with an increased
chance of quality of life reduction. Some elderly men
in fact, die with rather than of prostate cancer, leading
historically to some urologists adopting a stance of
therapeutical nihilism for this malignancy (8,9).
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Risk of Hormone-Refractory Disease
Our androgen deprivation therapy can select

androgen independent cells or stimulate re-differen-
tiation of transient promoter cells: the result is the
development of a hormone-insensitive disease (D3).
Different mechanisms can be used by prostate cancer
to develop hormone-resistance, and we particularly
focused on the activation of neuroendocrine prostate
system.

Some experiences underlined that the long-
term administration of a continuous complete andro-
gen deprivation (CAD) therapy produces a progres-
sive increase in chromogranin A (CgA) (10). It should
be possible that continuous CAD may determine a
hyperactivation of neuroendocrine (NE) system in the
prostate gland. This may be one of the mechanisms
used by the prostate adenocarcinoma to progress dur-
ing hormone therapy in an androgen-insensitive dis-
ease.

We published data demonstrating a signifi-
cant increase in tissue mRNA and serum expression
of CgA after 3 or more months of CAD therapy for

prostate cancer (11). If longer periods of hormone
therapy will be used, new treatment modalities that
resist without the production of a hormone-insensi-
tive disease are needed. Also, from this point of view,
the introduction and comparison of an intermittent
versus continuous administration of the therapy or
the use of antiandrogen monotherapy versus castra-
tion, all either as primary, adjuvant or neoadjuvant
treatments, can be better analyzed.

We published results from a prospective ran-
domized trial, showing that the intermittent adminis-
tration when compared with the continuous adminis-
tration of CAD and non-steroidal antiandrogen
monotherapy compared to castration therapy, may
prevent or reduce the risk of CgA increase and NE
hyperactivation during treatments (12,13) (Figure-1).

Quality of Life Considerations
As the result of the use of hormone therapy

in the management of patients with early prostate
cancer, there is a strong likelihood of patients receiv-
ing this therapy for a longer duration (14). Therefore,

Figure 1 – Effect of castration therapy versus antiandrogen monotherapy on chromogranin A (CgA) expression in locally advanced
prostate cancer (ref. 13).



458

HORMONE THERAPY IN PROSTATE CANCER

a major consideration in the choice of hormone
therapy is the physiological and psychological im-
pact it has on patients. For this reason in the last In-
ternational Consultation on Prostate Cancer, our Com-
mittee underlined some questions (15):
1) Under the consideration of the new candidates for
hormone therapy, is it not better to initiate endocrine
treatment in a less aggressive fashion and step it up
later or when progression occurs?
2) If quality of life can really be improved for a pro-
longed period of time and the therapies were less ef-
fective in terms of disease specific and overall sur-
vival, would patients be ready to exchange quality of
life for lifetime?

On the basis of all these considerations, we
will try to analyze the actual indication for hormone
therapy for each stage of the disease.

CANDIDATES FOR HORMONE
THERAPY: LOCALIZED PROSTATE
CANCER

In the localized stage of prostate cancer the
first question is: Is there a role for a deferred hor-
mone treatment, that means no initial treatment with
close surveillance followed by active treatment when
and if the tumor progresses with symptoms?

In this stage, the rational for deferring treat-
ment is the often-protracted course of localized pros-
tate cancer and the fact that many patients with such
tumors die with the disease and not of it (16). The
result of he Surveillance Epidemiology and End Re-

sults Program from USA (17), analyzing 19,898 pa-
tients managed conservatively, was that the overall
disease-specific survival rate 10-year after diagnosis
was 90% for those with well or moderately differen-
tiated tumors, but at 10-years the metastasis free sur-
vival was lower for cases with moderately differenti-
ated compared to those with well differentiated tu-
mors (17). The conclusion of the International Con-
sultation on Prostate Cancer (16) is that deferred treat-
ment may be an option for patient with clinically lo-
calized low-grade prostate cancer with a life expect-
ancy of 10 to 15 years or less.

However, indications for hormone therapy
in localized prostate cancer are restricted as de-
scribed in (Table-1). A possible indication for hor-
mone therapy in this stage of the disease is as
neoadjuvant treatment prior to radiation or surgical
therapy. The rationale for neoadjuvant hormonal
therapy is the induction of early regression of the
primary tumor bulk and a coincided treatment of
micrometastatic disease.

However, the use of neoadjuvant hormone
therapy prior to radical prostatectomy is highly con-
troversial. As concluded by the International Consul-
tation on Prostate Cancer (16), the only positive re-
sult suggested for a hormone therapy neoadjuvant to
radical prostatectomy, seems to be a reduction of posi-
tive surgical margins in clinical T2 tumors.

More positive results are described for the
use of neoadjuvant therapy prior to radiotherapy, but
longer follow-up and more data in terms of survival
are needed (18).

Stage T1a or T1b

Stage T1c – T2

• No reported date available

• Patient’s refusal of active treatment
• Older patient’s with less than 5 years life-expectancy who refuse watchful waiting
• Older men who are unable to undergo radical therapy
• Comorbid conditions which preclude definitive therapy
• Failure of previous definitive local therapy

Role of Hormonal Therapy in Localized Prostate Cancer

Table 1 –  Role of hormone therapy in localized prostate cancer. Recommendation of the International Consultation on
Prostate Cancer (ref. 7).
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The recommendations of the International
Consultation on prostate cancer regarding as the
neoadjuvant hormone therapy have been:
• it seems to yield improved results in terms of local
control in cases considered for radiotherapy
• no demonstrated benefits prior to radical prostatec-
tomy have been demonstrated; longer period of
neoadjuvant hormone therapy may be analyzed (19).

CANDIDATES FOR HORMONE
THERAPY: LOCALLY ADVANCED
PROSTATE CANCER

In this last years the use of different formula-
tions of hormone therapy in locally advanced pros-
tate cancer has been strongly analyzed.

The recommendations of the international
consultation (7) are referred to locally advanced dis-
ease as T3-T4 N0-M0 or T1-T4 N1-M0. In unscreened

populations, over 30% of all patients present with
locally advanced disease (7). The current treatment
recommended for this stage lists radical prostatec-
tomy, external beam radiotherapy and hormone
therapy (Figures-2 and 3). However, the information
of several phase II studies suggests that in patients
treated with radical prostatectomy or radiotherapy,
adjuvant hormone therapy improves disease-free and
overall survival (7,20,21).

Fewer data are in favor of hormone therapy
alone and, in this case, a deferred treatment has been
considered only for Gleason score < 7, older age, and
asymptomatic cases (7,22,23).

Approximately 30-50% of patients with clini-
cal T3-T4 tumors are found to have pathologically
involved pelvic lymph nodes (24,25). Several phase
II trials suggested an improved outcomes in patients
treated with radiotherapy and hormone therapy or
radical prostatectomy and hormone therapy, but no

Figure 2 – Treatment options for T3-T4 N0 M0 prostate cancer candidates. Recommendation of the International Consultation on
Prostate Cancer (ref. 7). HT = hormone therapy; R = radiotherapy.
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good evidence from phase III randomized trials is
available to support a routine use of combined mo-
dalities in patients with lymph nodes involvement
(7,26,27). Messing et al. (28) reported results of a
randomized phase III trial of immediate versus de-
ferred hormone therapy in N+ cases treated with radi-
cal prostatectomy. At 7.2 years of follow-up, the over-
all risk of death was 13% in the group who received
immediate hormone therapy versus 34% in those in
the deferred group. However, in the absence of per-
fect evidence, clinicians who make treatment recom-
mendations to patients with locally advanced pros-
tate cancer, should be aware of the range of treatment
options available (7).

From the point of view of quality of life re-
sults, in recent years, discussion on alternative hor-
mone therapy modalities for locally advanced disease
has been developed.

Antiandrogens may represent a treatment
modality which given as monotherapy, is associated
with few adverse effects. In particular the compara-
tive analysis of the 480 non-metastatic patients with
locally advanced T3-T4 M0 disease in the 2 random-
ized studies of bicalutamide 150 mg as monotherapy
and castration, has been performed after a median
follow-up of 6.3 years and a 56% deaths (30,31).
Bicalutamide monotherapy was statistically equiva-
lent to castration in terms of overall survival and it
was possible to estimate median survival, which was
63.5 months in bicalutamide and 69.9 months in the

castration group. No significant difference in terms
of time to progression between the 2 groups was
found. On the other hand, most of the parameters re-
lated to quality of life showed a positive treatment
effect in favor of bicalutamide, with sexual interest
and physical capacity showing statistically significant
advantages compared to castration (31).

Adjuvant Hormone Therapy in Locally
Advanced Disease

Most of locally advanced candidates for hor-
mone therapy will receive the therapy as an adjuvant
treatment. There is now considerable interest in the
use of adjuvant hormone therapy after primary treat-
ment. Adjuvant therapy may have a role although not
all patients can be expected to benefit.

The bicalutamide early prostate cancer pro-
gram (EPC) is being undertaken to investigate the effi-
cacy of bicalutamide as an adjuvant therapy of primary
curative intent or as immediate hormone therapy in
men with non-metastatic prostate cancer. A total of
8,113 men have been considered. Patients were as-
signed in a 1:1 ratio to receive either bicalutamide 150
mg or placebo. See et al. reported results on 3,603 cases
as part of the EPC program (32), the median follow-up
was 2.6 years. A significant reduction of 43% was found
in the risk of objective progression for bicalutamide
compared with placebo. This benefit was consistent
regardless of whether bicalutamide was given as adju-
vant therapy or after watchful waiting. The survival

Figure 3 – Treatment options for T1-T4 N+ M0 prostate cancer candidates. Recommendation of the International Consultation on
Prostate Cancer (ref. 7). HT = hormone therapy; RT = radiotherapy.
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data were immature. It is important to analyze the role
of adjuvant hormone therapy in T3 tumors for each
primary therapy used.

Bolla et al. (21) reported improved overall
survival with adjuvant hormone therapy added to ra-
diotherapy versus radiotherapy alone, on T1-T4 dis-
eases (goserelin for 3 years) (HR = 0.50; 95% CI =
0.33 - 0.76; p = 0.001). However other studies, for
example Radiation Therapy Oncology Group (RTOG)
92-03 on T3 tumors showed that adjuvant therapy
(goserelin during the last week of radiotherapy until
progression) significantly improved clinical local con-
trol (85% versus 71% in radiotherapy alone) and dis-
ease free survival (60% versus 44%), but not overall
survival.

If we stratify the results of EPC program in
patients who underwent radiotherapy as primary
therapy, the highest advantage of adjuvant therapy in
terms of reduction of progression, was obtained in
locally advanced, N+ and moderately to poorly dif-
ferentiated tumors (32).

Similarly, stratifying cases of the EPC pro-
gram who underwent radical prostatectomy as pri-
mary treatment, the advantage of adjuvant therapy
on placebo was significant in locally advanced, N+,
Gleason score > 7 tumors (32).

Therefore, the conclusion of our Committee
in the International Consultation on Prostate Cancer
(15) was that, as nonsteroidal antiandrogen are asso-
ciated with potential quality of life benefits when
compared to castration, in early prostate cancer can-
didates to hormone therapy, it may be preferable to
use antiandrogen as first line therapy and then step
up therapy with the use of more invasive forms of
hormone deprivation. However, at now, the answer
to the question “must we treat all cases submitted to
radiotherapy or radical prostatectomy with adjuvant
hormone therapy”, is negative.

CANDIDATES FOR HORMONE
THERAPY: ADVANCED PROSTATE
CANCER

Patients with advanced prostate cancer rep-
resent the traditional candidates for hormone therapy.
Despite recent advances in the early detection of pros-

tate cancer, 10% to 50% of clinically localized pros-
tate cancer will progress (34). Our concept of incur-
able or advanced prostate cancer has changed con-
siderably in recent years. It was proposed that the
definition of advanced prostate cancer must include
not only soft tissue or bone metastases (M+), but also
stage D1 as a rising PSA after failed local therapy.
Men presumed to have localized prostate cancer, now
undergo neoadjuvant and adjuvant hormone therapies.
Their response to subsequent hormone therapy may
not be the same as a male newly diagnosed with meta-
static disease who has not received prior hormone
therapy (7). Thus, more men who have had prior hor-
mone manipulations are drifting to advanced disease.
Prior studies have confirmed that an initial response
may be obtained in 60% to 80% of untreated meta-
static prostate cancer. However, in men who have
previously received treatment, this may not be the
case (7).

Also in patients with advanced metastatic
disease the quality of life issue is important in the
decision of treatment. Hormone therapy is the princi-
pal treatment strategy for metastatic prostate cancer,
however, discussion on timing and on the type of an-
drogen deprivation is actual.

In men with symptoms or with complications,
immediate treatment is mandatory. Even without evi-
dence of improved survival, Medical Research Coun-
cil Prostate Cancer Working Party Investigator Group
(MRC) study in M1 (5), additional arguments favor
immediate treatment in most patients with asymptom-
atic metastases. Delay before an indication for treat-
ment occurs, will be brief; 50% of M1 patients were
treated within 9 months of entry in MRC study (5).
The excess of complications such as spinal cord com-
pression and pathological fractures in deferred treat-
ment patients was mainly seen in those with M1 dis-
ease at presentation. This increased risk may not be
reduced when the deferred treatment is commenced.
Deferring treatment also increases the early risk of
local progression sufficient to require transurethral
resection of the prostate (36).

Therefore the recommendation of the Inter-
national Consultation on Prostate Cancer (30) are that
patients with metastases should be advised to com-
mence hormone therapy immediately at diagnosis. If
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treatment is deferred, this should be in well motivated
patients with low risk disease, such as small number
of low density metastatic hot spots on scintigraphy
and low PSA (30).

The discussion is also pointed on which
therapy for these candidates. Two different modali-
ties of hormone therapy has been analyzed so to im-
prove quality of life and reduce toxicity from therapy
in metastatic prostate cancer: non-steroidal
antiandrogen monotherapy and intermittent androgen
deprivation (IAD).

In protocol 306 and 307 comparing
bicalutamide monotherapy with castration, data on
metastatic cases were considered mature as 43% of
M1 cases had died (31). Bicalutamide 150 mg
monotherapy resulted inferior to castration with re-
spect to time to death. However, the difference in
median survival between the 2 treatment groups was
only 6 weeks. Again, most of the parameters on qual-
ity of life, including sexual function, showed a posi-
tive treatment effect in favor of bicalutamide (31).

IAD therapy has been proposed as primary
therapy in M1 cases (37), but also as adjuvant to radi-

cal prostatectomy (38) or radiotherapy (39) in locally
advanced cases.Few randomized trials compared
IAD to continuous CAD in metastatic disease. The
recommendation of the International Consultation on
Prostate Cancer (30) is that IAD must be yet consid-
ered an investigational regimen.

NEW CANDIDATES FOR HORMONE
THERAPY

Patients with androgen deprivation therapy
refractory prostate cancer (D3 stage) are men with
poor prognosis, limited survival and limited chances
of response to conventional therapies. In these cases
also salvage chemotherapy cannot extent survival of
more than 10 months (40).

It has been hypothesize that some factors
may act as “survival factors”. Survival factors may
interfere in the apoptotic processes, conferring a sort
of immortalization to the neoplastic cell. In particu-
lar insuline-like growth factor (IGF) may act as sur-
vival factor for prostate adenocarcinoma cells. NE
differentiation and activity may be another factor

Figure 4 – Antisurvival combination therapy for advanced prostate cancer.
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used by prostate adenocarcinoma to progress dur-
ing hormone therapy in an androgen insensitive dis-
ease. NE cells can produce and release several pep-
tides that can protect the prostate adenocarcinoma
cell from apoptosis. We and other authors (40,41)
proposed the use of “antisurvival factor therapies”
for the treatment of D3 prostate cancer. Koutsilieris
et al. (40) proposed the combination therapy with
somatostatin analogue and dexametasone so to pre-
vent the effect of IGF on D3 prostate cancer and to
restore a sensibility to androgen deprivation therapy.
We proposed the combination therapy of somatosta-
tin analogue (lanreotide acetate) and ethinylestradiol
in D3 tumors (41) (Figure-4). The rationale of our
combination therapy is: somatostatin analogue may
act reducing NE activity and NE peptides release
from NE prostate cells. In this way somatostatin
analogue may reduce the activity of the survival fac-
tors produced by the NE component and therefore
may restore a normal apoptotic process. We used
estrogen as second line therapy after progression
from CAD therapy, and so to add a direct cytotoxic
effect from estrogens on prostate tumor cell (41). It
is important to underline that antisurvival therapies
cannot be used as monoterapy but only in combina-
tion therapy with agents that can produce a direct
cytotoxic effect on prostate cancer cells. Somatosta-
tin analogue, reducing IGF activity or NE activity
on the prostate gland, may produce a new response
to androgen deprivation therapy.

Therefore, it is possible that new candidates
for hormone therapy will be those that today are con-
sidered androgen refractory D3 tumors but that in-
stead represent cases with only a reduced androgen
sensitivity.
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