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Controversies in the Management of Localised and
Metastatic Prostatic Cancer

L.J. Denis

INTRODUCTION
CLINICAL PROSTATIC cancer in its natural course is a single
biological process with a usually slow but constant growth. This
growth can be temporarily arrested by endocrine treatment
offering palliation but never cure in the majority of patients with
extraprostatic disease. The clinical stage and grade of the tumour
as well as a number of prognostic factors define the outcome of
the disease independent of a given treatment. This state of affairs
is apt to create controversies in the management of the disease,
leading to errors in treatment by commission or by omission.
The lack of a clear consensus on grade and classification,
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the absence of a reliable indicator of metastatic potential and
competing causes of death at the age of the peak incidence
contribute to the chaos.

There is consensus that localised disease may be curable while
metastatic disease is incurable. A renewed interest in radical
prostatectomy has not solved the controversy on treatment but
has brought new insight into the pathogenesis and biological
aspects of the disease, while the development of a safe medical
castration opened new avenues to improved quality of life as an
end point in metastatic disease. The bottom line is that at
this moment we cannot agree on a perfect treatment for any
individual patient but we can improve management by improved
detection and diagnosis. We review some basic concepts and the
management of localised, metastatic and relapsed disease.

BASIC CONCEPTS
Any man in the industrialised nations of Western Europe has
a one in ten chance to develop prostatic cancer. It is now the
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second most frequent cancer in men. The relative increase in
incidence is small but real, and about half of these men will die
from prostatic cancer [1].

Classification

Adenocarcinoma of the prostate originates from the prostatic
epithelium. There is consensus on the terminology for early
prostatic cancer, as presented in Table 1. The suspected precur-
sor lesion is the atypical, epithelial proliferation termed prostate
intraepithelial neoplasia (PIN). The strong association between
PIN grade 3 and focal carcinoma is so clear that a second biopsy
is indicated whenever the first biopsy is negative for cancer and
positive for PIN [2]. A focal cancer is of microscopic size and
involves less than 3 chips of tissue removed or less than 5% of
the surgical specimen [3]. These cancers are prevalent in men
after the fifth decade and may be diagnosed in over 75% of men
over 70 years by serial step sections of the prostate. Specimen
focal cancer is evenly diagnosed in both oriental and caucasian
races and it is clear that other factors such as lifestyle promote the
development into a clinical carcinoma, as shown by geographical
variations [4].

Discovered at the time of surgery, in the absence of a
prior diagnosis of malignancy, these focal cancers are labelled
incidental cancer which creates an immediate practical problem
of attaching a pathological or a clinical label to this lesion. The
lesions are called latent when discovered at autopsy or occult
when diagnosed in the presence of clinical metastatic disease.
The management of incidental cancer is the first controversy in
the management of localised disease. The vast majority of the
incidental carcinomas are well differentiated but it has been
demonstrated on studies of radical prostatectomy specimen
that the tumour volume correlates with dedifferentiation and
increased metastatic potential [S].

Poor differentiation of tumour cells is accepted as a prime
factor in aggressive malignant behaviour. However, the wide
range of histological differentiation directs our research to other
expressions of biological aggression such as ploidy. For the
moment there is agreement that the Gleason grading system is
the most popular grading system in clinical use. Its practical
value is the ability to derive a simple score by adding a primary
and a secondary pattern of histological differentiation [6]. The
combined degree of differentiation and tumour volume allow
prediction of prognosis in the early, moderate and late stages of
the disease. The extent of nodal disease and patterns of pro-
gression as well as the extent of metastatic disease and survival
confirm this general concept (7, 8].

Course

There is consensus that prostatic cancer follows a steady
course to death, the duration of which is determined by the
extent and differentiation of the disease at the time of diagnosis.
Androgen withdrawal is able to delay this course depending on
the percentage of hormone dependent cells present at the time
of diagnosis. The median survival for localised disease may

Table 1. Terminology for early prostatic cancer

Prostate intra-epithelial neoplasia (PIN) (precursor)
Focal carcinoma (microscopic)
Incidental carcinoma

Latent carcinoma

Occult carcinoma

L.]. Denis

extend over 10 years, for node positive disease over five years,
for metastatic disease over three years, while median survival in
patients with hormone refractory disease after previous
remissions is merely six to nine months, usually with poor
quality of life. These figures call for restraint in treating the
elderly population and for aggressive therapy in younger men.

Diagnosis

The diagnosis of prostate cancer in our daily practice is based
on a routine rectal examination feeling for induration and/or
asymmetry of the gland. Subsequent blind biopsy may be
positive in roughly half of the cases. On other occasions one is
confronted with elevated prostate cancer markers in the serum,
osteoblastic bone lesions on radiography or suggestive histology
in biopsy specimens taken from tumour masses elsewhere.
Advanced prostatic cancer with urinary symptoms is not easily
missed by the index finger and the rule is that this stage of
the disease is incurable unless the symptoms are caused by
concomitant prostatic pathology such as benign prostatic hyper-
plasia. Encouragement of the surgical pathologist to increase
the number of sections of transurethral resected specimens
results in a growing number of pathological diagnosis of early
disease [9].

The clinical situation is considerably improved by the intro-
duction of transrectal ultrasound imaging in the routine uro-
logical clinic. This examination produces not only a reliable,
reproducible document of the size, shape and symmetry of the
prostate gland against the surrounding fatty tissues but it also
provides a detailed view of the internal echoes outlining the
intraprostatic anatomy and pathology [10, 11].

The 1990 stand of the Executive Board of the American
Urological Association is representative of expert opinion. The
recommended policy recognises the clinical value of transrectal
prostate ultrasonography when used as a diagnostic procedure
in the evaluation and management of malignant diseases of the
prostate. It is most effectively utilised by physicians who are
trained in its application and who understand its limitations to
cancer detection, including its specificity and sensitivity.

The value of transrectal prostate ultrasonography as an inde-
pendent screening procedure for the diagnosis of prostate cancer
has not been established.

Several screening attempts to detect unsuspected early pros-
tate cancer in asymptomatic males have failed for a variety of
reasons mostly in the organisation of the screening and its
epidemiological methodology. At this moment several studies
are in development or in progress e.g. the National Prostate
Cancer Detection Project (NPCDP) coordinated by F. Lee, a
prostate disease screening study coordinated by L. Denis for
the Flemish Advisory Commission of Cancer Prevention
(VACK), and a collaborative cancer screening project for colon
and prostate cancer by the National Cancer Institute, Bethesda.

More than 50% of prostatic cancers are first diagnosed in
transurethral resection specimens as a direct result of improved
awareness and methodology of surgical pathology [12]. The
availability of transrectal ultrasound and the utilisation of ultra-
sound directed biopsies will hopefully change this trend to
increased detection by means of a biopsy. Prostatic biopsy is
carried out by the transperineal or transrectal route producing a
core of tissue. Guidance by transrectal palpation is markedly
improved by ultrasound guidance. The biopsy gun is now widely
used and allows for an improved local staging by taking biopsies
of selected sites such as the apex, the capsule and the seminal
vesicles. The added advantage is aspiration cytology introduced
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Table 2. Biological markers studied in relation to prostatic cancer
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Table 3. UICC prostate cancer TNM categorisation and grading

Prostate-specific antigen (PSA)

Prostatic acid phosphatases (PAP)

Alkaline phosphatases and their fractions
Carcino-embryonic antigen (CEA)

Alpha fetoprotein (AFP)

Human chorionic gonadotrophin (HCG)
Creatine kinase isoenzyme (CK-BB)
Lactate dehydrogencise (LDH) isoenzymes
Spermine and spermidine

Gamma seminoprotein

DNA content

Oncogene products

Cancer associated antigens: Ca 549, 15-3, 19-9, 125
Cytokeratins

Tissular growth factors

Antimitogenic protein (growth inhibitor)
Zinc

by Franzen in 1960 [13]. Again expert surgical pathology is
needed to obtain optimal results. These techniques permit
outpatient diagnosis and local staging by multiple, prostate
biopsy specimen with low morbidity and high patient accept-
ance. Our experience to date has shown that transrectal ultra-
sound examination by high resolution biplanar examination in
expert hands has doubled the diagnostic yield of early prostate
cancer by simple digital rectal examination [14]. Transrectal
ultrasound also provides information on the volume of the
tumour and hyperplastic tissue.

Biological markers (Table 2)

Additional cases of prostate cancer are detected by the elev-
ation of prostatic specific antigen (PSA) levels in the serum in
patients with an otherwise normal rectal examination and even
negative ultrasound images.

A decade of experience with PSA as an independent marker
of prostate cancer brought consensus on its superiority to
prostatic acid phosphatase (PAP) to detect prostate cancer [15].
However, as with all the other biological markers studied to
diagnose prostate cancer it lacks the specificity/sensitivity to be
effective as an independent screening marker. Its application is
based on a gross relationship between the tumour volume
and PSA serum levels. Elevated levels above 40 mg/ml have
consistently been associated with extra prostatic disease. The
clinical value of PSA to monitor response to treatment or predict
prognosis is generally accepted [16]. Improved prognostic index
on progression and survival may be obtained by measuring the
tumour DNA content. Preliminary reports suggest that cell
ploidy may become the prostate cancer marker of the next
decade to predict response to treatment as well as survival.

Staging

Once the histological/cytological grade is confirmed, the clini-
cal extent of the disease needs to be assessed. A number of
staging systems have been utilised but the UICC TNM staging
system, as presented in Table 3, has been accepted as the
universal staging system [17]. This system united the staging
systems into a single, simple TNM system. Simplicity was
obtained by following a single approach to all tumours in order
to achieve simple categories, and this involved a focus on tumour
volume in nodal disease. Considerable criticism came from

Classification
T1 Incidental finding
Tla = 3foci
Tib > 3 foci
T2 Present clinically or grossly, limited to gland
T2a =1.5cm
T2b > 1.5 cm/one lobe
T3 Invades prostatic apex/beyond capsule/bladder
neck/seminal vesicle/not fixed
T4 Fixed or invades other adjacent structures
N1 Single = 2 cm
N2 Single > 2 cm < 5 cm, multiple < 5 cm
N3 > Scm
Grade
GX Grade cannot be assessed
Gl Well differentiated, slight anaplasia
G2 Moderately differentiated, moderate anaplasia
G3-4 Poorly differentiated or undifferentiated marked

anaplasia

various urological groups including the urological group of the
EORTC[18].

The criticism centred mainly on changes in the T category
and the stage grouping. Subsequent workshops re-established
consensus by utilising telescopic ramification of several T categ-
ories and the reservation for the stage grouping in future
publications. One of the criticisms focused on the minimal
requirements to categorise the tumour. A consensus proposal to
assess the primary tumour was discussed during the last meeting
of the EORTC urological group in Hull 1989. This proposal is
presented in Table 4 [18].

The clinical routine staging procedures are presented in Table

Table 4. Consensus proposal to assess primary tumour, EORTC
Urological Group

1. TNM system 1987 needs adaption/interpretation
Categories are more reliable than stage divisions

Grading is included in the evaluation

BowoN

Biopsy is preferable to transurethral resection (TUR) for
diagnosis

Rectal examinations on a diagram
Rectal examination serves in T1/T4 category

Ultrasound is better in T2/T?3 category

© N o

Computed tomography (CT) does not contribute essentially to
assessment

9. Nuclear magnetic resonance (NMR) is still at the stage of
clinical investigation
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Table 5. Routine staging procedures

PSA, PAP*

Digital rectal examination (DRE)
Transrectal ultrasound (TRUS)
Intravenous pyelography (IVP)
Biopsy procedures

NMR*

Cystoscopy*

Nodes CT

Nodal aspiration*
Diagnostic lymphadenectomy*

Primary tumour

Metastatic disease Bone scan. X-ray confirmation*
Chest X-ray
Liver ultrasound

CT*

*Optional.

5. The presence or absence of metastatic disease is the most
important criterion. Severe urological symptoms, back pain and
poor performance status are all clinical indications of metastatic
disease. The suspicion will be acute in the presence of elevated
alkaline phosphatase and high PSA serum levels. The diagnostic
confirmation is obtained with the bone scan. The reported hot
spots are controlled by radiographic imaging. The lack of
accuracy in the skull, the cervical vertebrae and the shoulder
joints has to be recognised, but it is the undisputed first clinical
test in the initial diagnosis of metastatic disease or in the
detection of new lesions. Quantitative bone scans have been
advocated but quality control in randomised trials question the
validity of serial bone scans in the patients enjoying remission
after first line therapy [19, 20].

The confirmed presence of metastatic disease excludes further
local or nodal staging procedures. The diagnostic procedures
actalso as a staging procedure of the primary tumour. Understag-
ing and overstaging were the general rule but the updated
biopsy procedures are more reliable. The diagnostic lymph node
dissection is universally accepted as a first step to radical surgery.
There is still controversy if microscopic lymph node invasion
leaves an opportunity for cure, but long term survival is to be
expected in these patients.

Intravenous pyelography is the first step in patients with
obstruction of the lower urinary tract and hydronephrosis is
regarded as a poor prognostic factor. Transurethral resection
should not be regarded as a diagnostic procedure and should
only be performed in the face of obstructive disease. Suspicions
of cancer spread by this procedure have not been supported by
subsequent data and the overall decreased survival of these
patients should be attributed to the poor prognosis of locally
extensive disease.

A series of prospective EORTC studies established the differ-
ent pathways of disease progression in patients with both
measurable local disease only and patients with measurable
metastatic disease [21].

Prognostic factors

Last but not least one should evaluate the prognostic factors
which should dictate conservative or aggressive treatment in
patients with good or poor prognostic factors.

Usually patients with good prognostic factors will do well
while patients with poor prognostic factors will die within a 24

L.J. Denis

Table 6. Prognostic factors for duration of survival based on data
of early EORTC Genitourinary Group studies [25]

Highly significant
(P = 0.0001)

General parameters
Performance status
Haemoglobin

Specific parameters
Pain
TM classification
PAP
ALP

Significant
(P = 0.05)

General parameters
Age
Chronic diseases
Serum tetosterone

Specific parameters
Histology (P = 0.0004)
Tumour size
Marginally significant Treatment
(P < 0.10)

month period [22]. As shown in Table 6, based on more than
1000 patients in EORTC trials, one can evaluate performance
status (PS), absence or presence of pain, extent of primary
tumour, or metastatic disease (M), excessive elevations of PAP,
alkaline phosphatase (AP), and PSA, as well as serum testoster-
one (T) levels at initial diagnosis to predict prognosis. From this
table it is clear that prognostic factors at initial diagnosis or
during treatment (intermittent prognostic factors) have more
impact on survival than any form of treatment. The importance
of metastatic extent of disease as well as elevated PSA has been
confirmed in our latest EORTC studies [16, 19] or other studies
[23].

Variations in prognostic factors and differences in response
criteria make sensible comparisons between therapeutic trials
impossible unless these aspects have been thoroughly investi-
gated [24].

MANAGEMENT OF LOCALISED DISEASE
Treatment of localised disease is curative in intent. Both
surgery and radiotherapy achieve similar 10 year survival rates
according to a Consensus Development Conference organised
by the National Institutes of Health of the USA in 1987 [26].

Surgery
Surgery involves total prostatectomy by the perineal or retro-

pubic route. The term of radical prostatectomy is reserved for
the total prostatectomy removing the prostate, part of the
bladder neck and the seminal vesicles, and a pelvic lymph node
dissection. This approach has been utilised over the last fifty
years but became popular in the last decade with the introduction
of newer techniques to preserve continence and potency by
nerve sparing [27]. Many urologists now believe that radical
prostatectomy via the retropubic route after the pelvic staging
lymphadenectomy is the preferred choice of treatment in patients
with an expected 10 year survival. We know from the survival
series of Jewett that the ideal candidate for this treatment is the
patient with a localised nodule (categorisation T2a) in whom
capsule penetration and seminal vesicle involvement are rare
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[28]. The survival and disease free survival of these patients
were better than for the diffuse, high graded T1b disease.

The indications for surgery extended towards the lower stages.
Here overtreatment is common in Tla disease which is now
regularly diagnosed after transurethral resection by improved
pathological sampling, and undertreatment is common in T1b
disease with high grade where lymph node involvement is
present in 50% of the cases. The solution to this problem is to
focus our diagnosis on extent of disease by improved pathological
techniques or multiple sampling biopsies to reserve watchful
waiting for the true incidental carcinomas and plan therapy for
more extensive disease in the younger (50-60) age group. The
survival of these patients is close to the theoretical life expectancy
with low local recurrence rates. These results are obtained with
ease in recent series where pelvic lymph node dissection allows
the proper patient selection [29]. The indication for surgery are
also extended to the higher categories of T2b and T3 disease.
Only one-third of these patients seem to profit from the treatment
by a recurrent free survival.

Radiotherapy

Radiotherapy given by external beam irradiation or by brachy-
therapy, usually by implantation of iodine-125 seed implants, is
the other treatment of choice in the same group of patients {31].
There is consensus that X-ray beams from high energy linear
accelerators are the preferred form of treatment and that treat-
ment results in preservation of potency in 50% of the treated
patients as well as low rates of other forms of morbidity.
Controversy exists on the indication for pelvic nodal radio-
therapy. We believe that positive lymph nodes are indicative of
systemic spread of disease and exactly as in surgery the pelvic
lymph node dissection informs the treating physician of the
proper stage of the disease.

This eliminates the need for whole pelvis radiotherapy with a
reduction of the incidence of complications. The added advan-
tage of pelvic lymph node dissection is the number of patients
that can be adequately compared in comparative series, in terms
of survival and/or time to progression.

In contrast to the elective irradiation of the involved pelvic
lymphatics there may be an indication for a therapeutic
irradiation just as therapeutic irradiation of positive margins
after total prostatectomy has been advocated. The reverse is also
advocated that positive biopsies after proper irradiation are
treated by total prostatectomy.

Conclustons

Long term follow-up is needed to evaluate these dual strategies
but one may state that local recurrence rates are higher after
radiotherapy as compared to surgery.

When there is a choice of treatment to be made there is
consensus that the patient should be properly informed on
the probability of cure, mortality and morbidity, especially
incontinence and impotence, and the psychological and econ-
omical consequences of each form of treatment. The age and
the overall physical condition of the patient will play a role in
the choice of treatment. The addition of systemic hormonal
treatment given before or after both surgery or radiotherapy is
apt to improve the first five year survival results as reported in
T3 lesions [31]. Analysis of these studies however will require
extended ten year evaluation. A scheme of treatment choice
according to stage and grade is presented in Table 7. Several
prospective randomised studies are open to elucidate some
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Table 7. Scheme of treatment choice of prostate cancer

Stage/grade Prognostic factors Primary therapy
T1aGINxMo Age Wait and see
T2aG1NxMo Chronic disease

Performance status
T1bG2-3NxMo Total prostatectomy
T2bG2-3NxMo Radiation

Tumour stage
T3G1-3NxMo Pain

PSA Palliative hormonal
T3G1-3N1-3Mo Extent of metastases therapy
T1-4G1-3N1-3Mo Plasma testosterone

T1-4G1-3NxM1

aspects of this treatent choice as immediate or deferred adjunc-
tive hormonal therapy.

MANAGEMENT OF METASTATIC DISEASE

There is consensus that metastatic prostatic cancer is an
incurable disease. The fact that 50% of these patients, however,
die with their cancer instead of from their cancer is only due to
competing fatal diseases at the age of 70 years. The greying of
the population with an increased mean survival and the increase
in “relative incidence and mortality will pose an enormous
challenge to the medical profession to prevent or eradicate these
fatal results.

There is also consensus that first line treatment usually
involving some type of androgen withdrawal or blocking treat-
ment brings subjective relief in 60-80% of the patients while
objective remissions are achieved in 40-60% of cases, according
to response criteria. Complete responses are rare but even
objective responders ultimately progress to disease refractory to
hormonal therapy.

The patient’s quality of life is the first goal of any palliative
treatment. The option is open that asymptomatic patients with
prostate cancer with good prognostic factors in contrast to poor
general health could benefit from no treatment or essentially
deferred treatment. This option is indicated in the patients over
70 years with early prostate cancer or with tumours with low
biological aggression. Three randomised clinical trials, two from
the EORTC Genitourinary Group and one from the Medical
Research Council of the UK (coordinators: Schrider, Studer
and Kirk), currently aim to provide an answer to this aspect of
treatment choice by offering immediate or deferred treatment
to patients who are, respectively, pelvic node positive after
surgical lymphadenectomy, have MO or have advanced asympto-
matic disease with MO or M1 category. The opposite side of the
spectrum involves patients with advanced disease with poor
prognostic factors. Here the EORTC GU Group initiated trial
30893 (coordinator: Keuppens) comparing bilateral orchiectomy
with or without mitomycin chemotherapy. We hope to improve
survival by combining hormonal and cytotoxic therapy at the
time of initial diagnosis.

The current treatment philosophy suggests a tailored treat-
ment based on initial and intermittent prognostic factors from
tumour and patient that can be adopted in the course of the
disease. Progression of disease usually associated with symptoms
indicates a change in treatment.
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Table 8. First line endocrine treatment options

Androgen deprivation

1. Surgical castration Bilateral orchiectomy
Subcapsular bilateral
orchiectomy

2. Medical castration

Oestrogens Diethyistilbestrol 1 mg
Polyestradiol phosphate 160 mg
im. intramuscularly
LHRH agonists Depot preparations
Androgen blockade

3. Steriod anti-androgens Cyproterone-acetate 300 mg/day

4, Pure anti-androgens Flutamide 3 x 250 mg/day

Nilutamide 2 x 150 mg/day

Casodex 50 mg/day
Combination treatment
5. Maximal androgen withdrawal = LHRH A depot and anti-
androgens

Bilateral orchitectomy and
anti-androgens

6. Combinations endocrine/
chemotherapy

Estramustine phosphate
560-840 mg/day

A wide range of endocrine treatment options has been intro-
duced in clinical oncology since the work of Huggins and Hodges
[33] established the hormone dependence of prostate cancer. A
selection of these treatment options is presented in Table 8.
They aim to achieve a reduction of circulating testosterone levels
by surgical or medical castration or by blocking the androgen
activity of dihydrotest osterone (DHT) in the prostatic cancer
cell. No superior first line endocrine treatment has been estab-
ished as regards increased survival or progression free disease
with the exception of the widely publicised combination treat-
ments. Surgical castration is still for most urologists the gold
standard against which the results of any new treatment should
be compared [34]. The recently introduced concept of combi-
nation treatment aiming to block the effect of the adrenal
androgens by adding an anti-androgen to surgical or medical
castration has blurred the lines between classical first line and
second line hormonal treatment [35]. The hypothesis already
proposed by Huggins looks attractive, but definitive confir-
mation of its clinical superiority depends on the outcome of a
series of randomised trials comparing monotherapy to combi-
nation treatment and a subsequent meta-analysis [36]. The
following are the most popular first line treatments.

Bilateral orchiectomy

The removal of the testicles, which are the main source of
serum testosterone, will produce a rapid and immediate fall to
castrate levels of this hormone. It is an easy and cheap procedure
that will require no follow-up on castrate levels. It is of course a
definitive procedure in face of the fact that up to 40% of patients
have no benefit from first line endocrine treatment. The surgical
mutilation and its psychological impact have some problems for
most patients. Subcapsular orchiectomy leaving the tunica or a
testicular prothesis prevents this psychological trauma. The
side-effects are minimal and consist mainly of hot flushes which
occur in 30-40% of the patients.

L.]J. Denis

Oestrogens

The effects of oestrogenic drugs are mainly due to their
inhibiting effect on the hypothalamo-pituitary-gonadal axis,
reducing L.H secretion and subsequently testosterone testicular
synthesis. They raise SHGB (sex hormone binding globulin)
levels, lowering the amount of free active testosterone [37].
Several steroidal (polyoestradiol phosphate, ethinyloestradiol)
and non-steroidal synthetic compounds (diethylstilbestrol
[DES], fosfestrol) have been extensively used in the treatment
of advanced prostatic cancer.

DES has been investigated at therapeutic doses of 5, 3 and
1 mg/day. Although VACURG and EORTC studies confirmed
its efficacy as to regard of orchiectomy, all those studies revealed
a significant cardiovascular toxicity and associated mortality.
Other side-effects include feminising symptoms, such as fre-
quent painful gynaecomastia [38].

For these reasons most clinicians today believe that oestrogens
should no longer be considered as a first line therapy in advanced
prostatic cancer. High dose oestrogens (fosfestrol) might how-
ever be useful in some patients in relapse after a first line
hormonal manipulation.

Another compound, estramustine phosphate, an association
of oestradiol with nitrogen mustard, exerts simultaneously an
antigonadotropin and cytotoxic effect by binding to specific
microtubule associated proteins. Estramustine is recommended
in poorly differentiated and hormone unresponsive cancer. An
average response rate of about 35% is to be expected in these
conditions [39].

LHRH analogues

The ability of LHRH analogues or superagonists to down
regulate LHRH receptors on pituitary gonadotrophs and to
desensitise these cells, inducing a medical castration by lowering
LH and FSH secretion and subsequent T biosynthesis when
given in high and sutained doses, was first put to profit in
hormone dependent tumours.

Several phase II and phase III studies with different LHRH
analogues comparing them to oestrogens and to orchiectomy
showed identical but not superior response rates in the treatment
of advanced prostatic cancer, but devoid of the side-effects of
oestrogens and orchitectomy [40]. Except for the possible “flare-
up” phenomenon at the start of treatment, no LHRH A associ-
ated toxicity has been reported. Side-effects are those related to
the testosterone deprivation with decrease of libido and potency.
Hot flushes are present in about 40% of patients.

The “flare-up” phenomenon due to the initial stimulating
effect on LH and testosterone has been reported, with conflicting
incidence rates by several groups. Clinical complications, such as
pain exacerbation, occur in less than 5% of all cases. Biochemical
aggravation (rise in PSA or PAP) has been reported in up to
10% of patients. Concomitant administration of DES or an anti-
androgen started before or at the same time as the LHRH A
treatment and, given during the 2 to 4 first weeks of treatment,
prevents this possible complication [41].

The use of LHRH A has also been suggested in order to test
the hormone dependency of the tumour in a given patient by
judging the response of therapy after 3 months [42]. The slow
release depot preparations (1-3 mo) lower testosterone values to
castration levels within the first 4 weeks. Long term follow-up
studies for up to five years reveal no significant changes in the
major hormonal serum profiles [43].
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Anti-androgens

Anti-androgens block the androgen receptors in the presence
of normal or even increased levels of dihydrotestosterone
(DHT). There are two types of antiandrogens: the steroidal and
non-steroidal agents. The steroidal compounds, with cyprot-
erone acetate (CPA) as the foremost example, not only block
the cellular nuclear receptor but also have some progestational
antigonadotrophic activity. The non-steroidal compounds dis-
place the androgens from the receptors, activating at the hypo-
thalamic pituitary level a compensatory increase of LH, resulting
in increased serum testosterone levels. It is probably this
unwanted side-effect that limits the potency of treatment in
a number of patients. Both compounds have been used in
combination treatment to achieve maximal androgen withdrawal
in several randomised trials. CPA has also been used as mono-
therapy in randomised EORTC trials showing comparable treat-
ment results but also cardiovascular toxicity [44]. Monotherapy
with the pure antiandrogens such as flutamide, nilutamide or
casodex, are still in the realm of clinical investigation. The side-
effects for the former two include gastrointestinal problems,
liver toxicity, hot flushes and gynecomastia. Haemeralopia is a
reported recurring problem in the nilutamide treatment. Caso-
dex so far has shown minimal side-effects in the phase II studies
[45].

Maximal androgen withdrawal

There is some evidence that the prostatic cell is able to convert
the weak adrenal androgens into DHT, the bioactive hormone
that is required to maintain prostatic cell metabolism and
growth. As the adrenals are the main source of these weak
androgens, medical or surgical castration fails to eliminate this
potential source of DHT precursors. According to Labrie and
his coworkers, these androgens are able to stimulate the prostatic
tumour cells which are not, as is commonly thought, hormone
insensitive, but rather hypersensitive to androgens [46]. This
might explain the remissions that have been reported after
surgical or medical adrenal suppression. The concept, however,
remains controversial. Nevertheless, Labrie and coworkers
claimed very impressive results in patients treated with a combi-
nation of surgical or medical castration and pure anti-androgens.
Recently Crawford et al. [47] reported in a randomised study
improved survival (7 mo) for those patients that were treated by
combination therapy as to those treated by monotherapy.

These results are confirmed by a few studies, but unfortu-
nately not confirmed by the majority of seventeen randomised
trials analysed in a workshop in Paris in June, 1990, to examine
the feasibility of a meta-analysis [48]. There is still a possibility
that combination treatment offers treatment advantage to sub-
sets of patients but the overall clinical impact of the treatment
will be small. The maturation of a few phase III studies and
especially the meta-analysis may provide a correct answer in the
near future.

Second line endocrine treatent has no good rationale if one
accepts the concept of endocrine resistant clones of cancer
cells. Still, it is difficult to- call these progressions hormonally
independent since the majority of these tumours show immediate
aggravation by the administration of exogenous testosterone.
On the other hand responses have been noted by high doses of
fosfestrol, medroxyprogesterone acetate, anti-androgens and
especially blockers of adrenal androgen biosynthesis such as
aminoglutethimide and imidazole derivatives. Responses to
second line endocrine agents are minimal and short-lived. Many
urologists still perform a bilateral orchiectomy when medical
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castration fails to achieve a castrate reduction in serum testoster-
one, the only chance for a response, or when the tumour goes
into relapse [49].

Aminoglutethimide (AG)

This compound blocks the transformation of cholesterol to
pregnenolone and is also an effective aromatase inhibitor. As
monotherapy it can suppress adrenal function requiring corti-
sone substitution. Objective responses are rare but subjective
responses and increased survival have been reported in a few
studies [50]. Some of the beneficial effects have been attributed
to the substitution therapy. Side-effects of doses above 500
mg/day are frequent and limit the use of this drug.

Ketoconazole high dose (KHD)

Ketoconazole, a known antimycotic imidazole derivative,
blocks by interfering with the cytochrome P450 dependent
testicular and adrenal enzymatic systems, the biosynthesis of
sex steroids, when given at doses of 800-1200 mg/day. We have
shown that with 1200 mg/day, castration testosterone values are
reached within hours. Unfortunately synthesis of other steroids
might also be partially or completely inhibited leading to poten-
tially lethal Addisonian crises [51].

Thus KHD may achieve complete androgen blockade but it
still fails to achieve better responses as compared with other first
line therapeutic modalities. Its side-effects, mainly gastrointesti-
nal disturbances, weakness, and asthenia limit its use. Its pain
relieving effect in relapsing patients however can be put to good
use in selected patients.

R 75251

R 75251, another imidazole derivative, was shown in animals
and healthy volunteers to inhibit selectively androgen biosynth-
esis. Our own experience with this new drug, however, in
relapsing castrated patients did not show adrenal androgen
synthesis inhibition, although objective partial responses and
subjective responses were seen in nearly 50% of patients. This
molecule seems to act as a chemotherapeuticum, devoid of the
side-effects that are generally associated with chemotherapy.
The exact mechanism by which this drug exerts its beneficial
effects are not yet elucidated, but might be partially related to
accumulation of retinoic acid in epithelial tissues [52].

The clinical availability of growth hormone analogues and
growth factor blockers introduced a new class of endocrine
related compounds in the clinical investigation of failed hor-
monal treatment in prostate cancer.

Somatostatin analogues

Experimental evidence for the involvement of growth factors
and their cellular receptors in the growth control of prostatic
tumours has led researchers to explore the possibility to inhibit
or to antagonise the effects of the different growth polypeptides
and factors. Schally [53] and others have shown in experimental
Dunning PCA models a growth inhibiting effect of somatostatin
super analogues. Several clinical studies at present are evaluating
the effects of some of those analogues in the treatment of PCA.

Suramin

Recently suramin, a drug used for more than 50 years for the
treatment of African trypanosomiasis and onchocerciasis, was
shown to inhibit, by specific binding to their cellular receptors,
different membrane-associated growth factors such as platelet
derived growth factor (PDGF), epidermal growth factor (EGF),
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Table 9. Single agents with reasonable response rates in men with
relapsed prostate cancer

Epirubicin Estramustine
Cyclophosphamide Mitomycig
Cisplatin Vinblasti

fibroblast growth factor (FGF) and transforming growth factor
beta. There is also experimental evidence that suramin can
counteract the stimulating effects of androgens on the growth of
LNLAP cells.

Winnan et al. reported the beneficial effects of suramin in
patients with relapsing metastatic prostatic cancer [54]. We were
able to confirm their results but considerable toxicity is a limiting
factor in the use of this old drug [55]. Side-effects included
rash, fever, fatigue, gastrointestinal disturbances, liver and
corticoadrenal toxicity, polyneuritis and coagulation disorders.

MANAGEMENT OF RELAPSED DISEASE

Here the cancer cells unresponsive to first and second line
endocrine treatment dominate the clinical picture. These pati-
ents go through an asymptomatic phase of a median six months
where rising serum values of PSA and new hot spots on the bone
scan herald impending disaster. Many clinicians employ no
therapy or known therapy in these cases with minimal side-
effects, to preserve quality of life as long as possible. Clinical
research groups await measurable disease to institute chemo-
therapy, hoping to find the single or combination of agents that
may bring objective or subjective remissions. Extensive efforts
led by the National Prostatic Cancer Project of the USA to
identify effective chemotherapeutic agents have failed so far to
select first choices over estramustine phosphate. The survival
curves of all single agents in a composite graph of all curves,
which we call the spaghetti curves, gives an immediate appreci-
ation of the lack of success of this search [56]. The currently
used single drugs which have shown a minimum of 20% of
responses in some studies are presented in Table 9. At this
moment there is consensus that a combination of agents is not
better than the use of single agents. Some have been reported to
be effective in low repetitive doses to avoid excessive toxicity. It
also would be wise to start phase II or even phase III studies in
patients that have not been heavily pretreated and avoid far
advanced disease with heavy tumour burden. Both of these
factors limit effective therapy or even effective palliation. The
introduction of elevated PSA as a meaningful measurable tumour
marker for prostate cancer will open new avenues for clinical
research to find effective agents in the early stages of relapsed
disease.

CONCLUSIONS
Controversies in the management of prostate cancer are
numerous and due to several factors.

1. Our lack of consensus on universal staging and grading
systems, response criteria and calculation of initial and
intermittent prognostic factors.

2. Our failure to evaluate the biological metastatic potential
of the cancer cells.

3. OQurignorance of the survival risks of chronic concomitant
disease.

4.  Our lack of communication, leading to a failure to conduct
our phase II and phase III randomised trials in a coordi-
nated pattern.

L.]. Denis

Table 10. The selection of primary endocrine treatment

Conceptions of Possible treatment
patient choice
Indifferent to Bilateral orchiectomy
sexual status Oestrogens
LHRH agonists

Progestational antiandrogens

Fears stigma of Subcapsular orchitectomy
mutilation/ LHRH agonists
gynaecomastia

Cardiovascular risk Bilateral orchiectomy

LHRH agonists

Preserve sexuality Pure anti-androgens

Trial period of LHRH agonists

Fears lack of
treatment efficacy

Trial period of LHRH agonists
Combination treatment

5. Qur lack of modesty to evaluate errors of commission or
omissions in early prostate cancer.

6.  Our lack of understanding that endocrine treatment has to
be considered as palliative treatment with emphasis on
palliation and quality of life.

Some of these controversies could be solved in the near future
by increased collaboration by the different clinical research
groups and institutions on a worldwide scale. It will be fairly
easy and ethical to appreciate patients’ concepts and choice in
treatment with similar efficacy. Some of these concepts are
presented in Table 10. Our common goal is to improve the
quality and quantity of life for our patients. We all realise that
progress in treatment comes with small steps at the time but we
pledge with confidence that each decade will bring better insight
in the management of this complex heterogeneous tumour.
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