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Abstract The antiandrogen withdrawal syndrome is awell established phenomenon in

prostate cancer. It is widely accepted that a subset of patients will benefit from
the withdrawal of antiandrogen or steroidal hormone from hormonal therapy,
exhibiting decreasing prostate-specific antigen (PSA) values and clinical improve-
ment. The pathophysiology of antiandrogen withdrawal syndrome is not com-
pletely understood, although androgen receptor gene mutations seem to be the
likely explanation. Currently, it is not possible to identify the subset of patients
whose tumourswill respond to antiandrogen or steroid withdrawal. Tumours that
will respond may be classified as androgen-independent and hormone-sensitive
tumours as opposed to androgen-independent and hormone-insensitive tumours
that do not respond. Patients who respond to antiandrogen withdrawal experience
approximately 6 months with improved quality of life; however, it isunknown if
thistranslatesinto prolonged survival. At thevery least, antiandrogen withdrawal
offers a therapeutic modality that is not associated with adverse effects and im-
proves quality of life eveniif only for avery limited time.

Recent reports suggest that adding asecondary hormonal therapy such as amino-
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glutethimide, ketoconazole or steroidal hormones may enhance the responserate
and prolong response time to the antiandrogen withdrawal syndrome. However,
unless there is proof that this secondary hormona manipulation prolongs sur-
vival, maintenance of quality of lifeismandatory because of the possible adverse
effects from these potent drugs.

The fact that about 30% of patients will respond to antiandrogen or steroid
withdrawal in hormone refractory prostate cancer must be taken into account in
clinical trials of new cytotoxic agents which have been and will be conducted. Ces-
sation of flutamide for at least 4 weeks and, in the case of bicalutamide, even 8
weeks, is mandatory before antiandrogen withdrawal syndrome can be excluded
as the cause of decreasing PSA values.

The antiandrogen withdrawal syndrome offers another piece of the puzzle of
prostatic carcinoma, but at the sametime it demonstrates how different advanced
prostate cancer cells may react to therapeutic strategies and, therefore, hormone
refractory prostate cancer remains a difficult challenge which must be solved in

the future.

Hormonal therapy and antiandrogensarewidely
used for the treatment of prostate cancer.!Y] Several
therapeutic strategies, such as antiandrogen mono-
therapy or total androgen blockade using a gonado-
tropinreleasing hormone (GnRH) agonist or bilateral
orchiectomy in combination with an antiandrogen,
are used in the noncurative treatment of prostate
cancer.

Hormonal therapy of prostate cancer was first
described by Huggins and Hodges in 1941.[2 First
resultsat that time suggested that hormonal therapy
might be curative, but it turned out that after aninitial
responsein approximately 80% of patientswith pros-
tate cancer to hormonal therapy, about 40% of pa-
tientswill devel op tumour progression within 3 years
of therapy. 50% of these patientswill diewithin 12
months.[3% Treatment of hormone-resistant pros-
tate cancer is a great challenge for urologists and
medical oncologists because currently there is no
therapy available which has been shown to prolong
survival in these patients.

Prostate specific antigen (PSA), sinceitsisola-
tion and description in seminal fluid by Wang and
et al.,l8 isthemost clinically useful tumour marker
for monitoring response to therapy.!” The first ap-
parent sign of tumour progression under therapy is
increasing PSA vaues. Clinical progression of pros-
tate cancer will follow rising PSA values in most
of patientswho receive trestment. On the other hand,
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itiswidely accepted that declining PSA values un-
der therapy areasurrogate marker of tumour response
to therapy. The widespread use of PSA determina-
tions for monitoring prostate cancer disease status
lead to the discovery of anew syndrome—the anti-
androgen withdrawal syndrome.

New reports of secondary hormonal manipula-
tion demonstrated decreasing PSA values after with-
drawal of the antiandrogen in a significant subset
of patientswith hormone refractory disease. Thisob-
servation, which will be discussed, is called *anti-
androgen withdrawal syndrome’.

1. Definition

‘ Antiandrogen withdrawal syndrome’ isdefined
asasubjectiveand/or objectiveimprovement foll ow-
ing discontinuation of the antiandrogen in patients
with rising PSA values under hormonal therapy,
which includes the administration of an antiandro-
gen (also called maximum androgen blockade).

One of the first reports of antiandrogen with-
drawal symptom was published by Kelly and Scher 8!
They treated 4 patients with hormone-resistant pros-
tate cancer who werereceiving combined androgen
blockade with the nonsteroidal antiandrogen flu-
tamide. All 4 patients showed adecreasein their PSA
values, aswell as subjective response after discon-
tinuation of flutamide. At that timethisobservation
was called ‘ flutamide withdrawal syndrome’. Fur-
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ther reports demonstrated asimilar effect after dis-
continuation of the nonsteroidal antiandrogens bi-
calutamide!®1% and nilutamide,'!! aswell as steroidal
antiandrogens such as cyproterone acetate,[1213 es-
trogens such as diethylstilbesterol[14 and proges-
tational agents, i.e. megestrol!1® (seetablel). There-
fore, flutamide withdrawal syndromewas renamed
“antiandrogen withdrawal syndrome’ or even more
recently ‘ steroid hormonewithdrawal syndrome’ .[18]
Although the term ‘ steroid withdrawa syndrome’
isthe more recent synonym it should be noted that
this phenomenon is observed more often with non-
steroidal antiandrogens and for this subgroup of
drugsit is preferable to use the term *antiandrogen
withdrawal syndrome’.

2. Pathophysiology

The first evidence of the molecular basis of the
antiandrogen withdrawal syndrome was demon-
strated by Wilding et al.l'% in 1989. They proved
that flutamide in vitro had a paradoxical growth
stimulatory effect on the prostate cancer cell line
LNCaP. In addition, flutamide was unable to in-
hibit the stimulatory effect of dihydrotestosterone
in this hormone-sensitive prostate cancer cell line.
In 1990, a mutation in the ligand binding domain
of theandrogen receptor inthe LNCaPcell linewas
identified as the reason for the growth stimulatory
effect of flutamide.[2°! This mutation isnot respon-
sible for the observed growth stimulation of bical-
utamide or nilutamide, but since then several other
mutations have been discovered, not only in pros-
tate cancer cell lines but also in tumour speci-
mens.[21-23]

The cornerstone to understanding hormone re-
sistance and learning how to overcome hormonal
resistancein prostate cancer seemsto bethe andro-
gen receptor (AR). This receptor belongs to the
steroid receptor superfamily and is a potent intra-
cellular signal transducer. The AR regulates pros-
tatic growth and function. The AR geneislocated
on the X-chromosome and is comprised of 3 do-
mains: the steroid binding domain at the C termi-
nus; the central DNA binding domain; and the
transactivation domain at the N terminus. The pre-
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Table I. Reports of antiandrogen/steroid hormone withdrawal
syndrome

Reference Year Agent

Kelly et al.l®! 1993 Flutamide

Collinson et al.['6] 1993 Flutamide

Small et al.[] 1994 Bicalutamide

Nieh et al.l% 1995 Bicalutamide

Barthelemy et al.[!7] 1996 Nilutamide

Huan et al.! 1997 Nilutamide

Sella et al.l'2 1998 Cyproterone acetate

Akakura et al.l*3] 1998 Chlomadinone
acetate

Bissada et al.l**! 1995 Diethylstilbesterol

Dawson et al.[!%] 1995 Megestrol

sence of AR protein as shown by immunohisto-
chemistry doesnot correlate with responseto treat-
ment and disease outcome.[24 Also, the AR protein
can still be detected in hormone refractory pros-
tatic cancer.l?® Therefore, changesin AR receptor
function may beinvolved in the differing respons-
es of patients to hormonal therapy by modulating
the signalling pathway starting from the ligand
binding affinity of androgens up to the activation
of thetranscription factor functions of the AR. One
of thefirst observationsof altered AR function was
the description of the point mutation of codon 877
in the AR gene in the cell line LNCaP by
Veldschole et al.[29 This point mutations leads to
an exchange of threonineto alanine. Thisexchange
of a single amino acid leads to stimulation of the
AR receptor by flutamide but not by bicalutamide
or nilutamide. Transfection studies of the mutated
AR gene demonstrate increased AR signalling ac-
tivity explaining growth stimulatory effects in
LNCaP cells by flutamide.l?? Since then several
mutations of the AR gene in prostate cancer have
been reported.[28] Mostly point mutations have been
found and interestingly most mutations are located
in the ligand binding domain. Suzuki et a.[2”1 were
the first to report the codon 877 mutation in rela-
tionto theantiandrogen withdrawal syndrome. The
L NCaPmutation of codon 877 wasfound in several
patients, whereas all other reported mutations were
detected only once. The human AR gene mutation
database is available on the internet!28! and lists all
reports of AR gene mutations currently detected.

Drug Safety 2000 Nov; 23 (5)
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This database shows the increasing number entries
for prostate cancer (currently 60), as well as the
LNCaP mutation. The results of mutation analysis
show that point mutations may be a possible expla-
nation for the androgen withdrawal syndrome. How-
ever, there is no single mutation responsible in al
patients, and thereisasignificant subset of patients
demonstrating androgen withdrawal syndrome but
only aminor subset of patients with point mutations
of the AR receptor.

Therefore, an alternative aetiology could be the
amplification of the AR gene. In support of thisidea,
Visakorpi et al.[?° demonstrated that although no
amplification was found in primary prostate can-
cer, upto 30% of investigated samplesrevealed AR
gene amplification in hormone-resistant prostate
cancer.

There is evidence from molecular biology an-
alyses asto how the antiandrogen withdrawal syn-
drome can be explained, but currently, the data
available do not sufficiently explain this syndrome
inall patients.

3. Results of Antiandrogen Withdrawal
in Hormone-Resistant Prostate Cancer

Androgen-independent prostate cancer devel-
ops under androgen ablation therapy. The median
time to hormone resistanceis usually 2 to 3 years.[30
An increasing PSA value under endocrine therapy
isthefirst sign of hormone refractory prostate can-
cer (HRPC). In this situation Scher et al.[3! pro-
posed a classification of 2 distinct different types of
HRPC. First, androgen-independent and hormone-
sensitive tumours. These tumours proliferate de-
spite castrate levels of androgens. As aresult of sec-
ondary hormonal manipulationsthese tumourswill
undergo apoptosis (programmed cell death), dem-
onstrating their hormone-sensitive stage. The sec-
ond type of HRPC is called hormone-independent,
or androgen-independent and hormone-insensitive
tumours. Thesetumoursdue not respond to second-
ary hormone manipulation or progress after second-
line hormonal therapy. As the antiandrogen with-
drawal syndrome belongs to the secondary
hormonal therapies, it is obvious that not all pa-
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tients will improve after cessation of antiandrogen
therapy because a subset of patients will belong to
the hormone-independent group. But a significant
subset of patients, who belong to the androgen-
independent but hormone-sensitive group, will ex-
perience falling PSA values after discontinuation
of antiandrogen therapy.

3.1 Rate of Response Following
Antiandrogen Withdrawal

Response to antiandrogen withdrawa syndrome
is arbitrarily defined as a decrease in PSA values
of more than 50% of the initial PSA values. Using
this definition, a response to antiandrogen with-
drawal has been seen in 17 to 80% of patientsin
published series (see table I1). Most of the data
availablerelate to the withdrawal of flutamide, but
recent reports demonstrate a similar response rate
for bicalutamide and other antiandrogens (tablell).
All reports emphasise that a decline in PSA values
of more than 50% can be observed in a significant
number of treated patients. Thisresponse correlates
with clinical response. In addition, about 30% of pa-
tients will experience a partial response (PSA de-
cline > 50%) and there is also a significant subset
of patients with stable disease. In our own experi-
ence up to 20% of patients demonstrate stable PSA
values3¥ suggesting stable disease. Dupont et al 138!
reported that 26 out of 80 patients had stable dis-
ease according to the response criteria of the US
National Prostate Cancer Project.

3.2 Time to Response Following
Anfiandrogen Withdrawal

An important point to assess the effect of anti-
androgen withdrawal syndrome is the time to re-
sponse. Therefore, patients with increasing PSA val-
ues after discontinuation of the antiandrogen can
be treated with aternative therapies if they have not
shown a biochemical response within the expected
time frame.

After cessation of flutamide falling PSA values
occur within 4 to 6 weeksor earlier after discontin-
uation.[*8 If bicalutamide was used as antian-
drogen the time to response seems to be prolonged

Drug Safety 2000 Nov; 23 (5)
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Table Il. Summary of results of hormone withdrawal syndrome

Reference Antiandrogen No. of patients  No. of patients Duration of Additional treatment
responding (%) response (months)

Scher et al.’% Flutamide 57 16 (28) 4 None

Herrada et al.[3%] Flutamide 1n 11 (28) 33 None

Breul and Paull3¥ Flutamide 12 2(17) 6 None

Figg et al.33] Flutamide 21 7(33) 3.7 None

Schellhammer et al.[2%] Flutamide 8 4 (50) - None

Hornak et al.l37] Flutamide 35 8 (23) 41 None

Dupont et al.[38 Flutamide 40 32 (80) 14.5 Aminoglutethimide and
hydrocortisone

Sartor et al.3 Flutamide 29 14 (48) 8 Aminoglutethimide and
hydrocortisone

Figg et al.[?] Flutamide 17 11 (65) 1n Aminoglutethimide and
hydrocortisone

Small et al.[*l] Flutamide 20 11 (55) 8.5 Ketoconazole and
hydrocortisone

Schellhammer et al.[2%] Bicalutamide 14 4(29) - None

Nieh10 Bicalutamide 3 1(33) 6 None

Small and Srinivas!*2 Bicalutamide 1 1 None

Sella et al.l'Z Cyproterone 12 4(33) 6 None

a >50% decline in prostate-specific antigen levels.

compared with flutamide because of the longer half-
life of bicalutamide. An average of 4 to 8 weeksis
needed before declining PSA values are noted.[38!

Because only case reports exist of other antian-
drogens and steroidal hormones the expected time
to response can not be determined, but the publish-
ed data suggest that an effect can be expected with-
in 2 months after discontinuation.

On the other hand, if no declinein PSA valueis
noted after 8 weeks following antiandrogen with-
drawal and in that time 2 consecutive increasing
PSA values were obtained, these patients are hor-
mone-independent and can be treated by alterna-
tive treatment modalities, i.e. chemotherapy.

3.3 Duration of Response to
Antiandrogen Withdrawal

Response to the antiandrogen withdrawal syn-
dromeisof limited duration. Patientswho demonstr-
ate falling PSA values seem to benefit from simple
discontinuation of the antiandrogen for about 3.3!3]
to 14.5 monthd38 for flutamide treated patients
and for about 6 months/1% for bicalutamide treated
patients (table I1). Keeping in mind that currently
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thereis no alternative therapy which prolongs sur-
vival in patients with hormone-resistant prostate
cancer, a therapy option that is devoid of adverse
effectsand that offers patients 6 months of lifewith
improved quality of life, seems to be a significant
advantage for patients with prostate cancer. A very
important factor in the improved quality of lifeis
the psychological advantage for patients of the de-
clining PSA values. Since PSA was introduced as
aparameter to control for disease status, thequality
of lifein patients with prostate cancer dependssig-
nificantly on the rate of decline of in PSA values.
Even clinically asymptomatic patients demonstr-
ate impaired quality of lifeif their PSA values are
increasing.

3.4 Survival Following
Antiandrogen Withdrawal

The question is, will antiandrogen withdrawal
syndrometranslateinto prolonged survival inthese
patients? Mean survival in patients with hormone-
resistant prostate cancer is about 12 months, there-
fore, prolonged survival, even if it will be only a
few months, seemsto beasignificant gainfor these

Drug Safety 2000 Nov; 23 (5)
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patients. Small and Srinivas4? demonstrated a
nonsignificant increase in total survival time from
starting hormonal therapy for responders to anti-
androgen withdrawal of 44.5 months compared with
35 months for nonresponders. Comparing survival
timeafter initiation of the antiandrogen withdrawal
syndrome they noted 13 monthsfor respondersand
12 monthsfor nonresponders. Whether responders
and nonresponders to the antiandrogen withdrawal
show identical survival timesneedsto be provenin
further studies, which are ongoing. The study of
Small and Srinivas*? suggeststhat patientswho res-
pond to antiandrogen withdrawal belong to agroup
of patients with abetter prognosis, but this fact does
not translate into prolonged survival after tumours
become androgen-resistant but hormone-sensitive.

3.5 Defining Prognostic Criteria of Response
to Antiandrogen Withdrawal

Because only a subset of patients will benefit
from antiandrogen withdrawal it would be helpful
to be able to stratify patients with hormone refrac-
tory cancer in order to establish prognostic param-
eters to identify patients who will respond to anti-
androgen withdrawal, as well as nonresponders
who could receive aternative therapy earlier on.
There have been severa attemptsto identify which
type of hormonal therapy may predict response to
antiandrogen withdrawal. Scher et a.[32 and Herrada
et al.[33] suggest that patients who have low andro-
gen levels (following orchiectomy or GnRH ago-
nist therapy) combined with an antiandrogen are
more likely to respond than patients who received
antiandrogen monotherapy. Contrary to the results
obtained by Small and Srinivias,[*? Sartor et al.[39
could not find adifferencein theresponserate with
regard to which type of hormonal therapy was used.

Several other parameters have been investi-
gated, such as PSA vaue, alkaline phosphatase level,
haemoglobin level, lactate dehydrogenase level,
hepatic transaminase level s, histological grade, ex-
tent of bone disease, soft tissue extent, age and per-
formance status. None of these parameters was
found commonly to correlatewith the responserate
to antiandrogen withdrawal in these studies.!17:39:43]
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Furuyaet al.[43 defined asubgroup of patientswho
experienced normalisation of their PSA values
within 3 months after the start of initial hormonal
therapy who showed a higher response rate to the
antiandrogen withdrawal . Several groups/32:35:39.42]
have shown that the duration of antiandrogen ex-
posure is related to response after discontinuation
of the antiandrogen. It seems that patients who re-
spond to hormonal therapy quickly and over apro-
longed period represent the subgroup of patients
with hormone-sensitive tumours, who will benefit
from secondary hormonal manipulation. On the
other hand patients whose PSA values do not nor-
malise within 3 months and experience early rising
PSA values probably will not respond well to sec-
ondary hormonal therapy strategies.

4. Impact of Secondary Hormone
Treatment Strategies on the
Antiandrogen Withdrawal Syndrome

Knowing that a subset of patients may be clas-
sified ashaving androgen-independent but hormone-
sensitive tumours, these patients may benefit not
only from cessation of the antiandrogen but also
from secondary hormonal manipulation. Secondary
hormonal therapy is not awell described treatment
modality. Some authors use this term to describe
simple antiandrogen or steroid withdrawal, while
others use thisterm to describe second-line antian-
drogen treatment or inhibition of adrenal steroido-
genesis and treatment with aternative steroids, i.e.
glucocorticoids or progestins. Here we will focus
on the use of inhibition of adrenal steroidogenesis
and treatment with alternative steroids in addition
to thewithdrawal of thefirst line antiandrogen to pro-
duce maximum androgen blockade.

Several trials have been conducted using differ-
ent treatment modalities (table I1).

Blockade of adrenal androgen production to re-
duce periphera testosterone has been investigated
by several authors.[38:39 Aminoglutethimideinduces
a functional adrenalectomy by blocking several
steps of hydroxylation in the steroid biosynthesis.
Becausethisdrugisnot selectivefor sex-hormones,
replacement of the glucocorticoids is necessary to

Drug Safety 2000 Nov; 23 (5)
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prevent adrenal insufficiency in patients treated
with thisagent. Figg et al [l demonstrated that in the
65% of patients who responded, the mean duration
of response was 11 months. Sartor et al.[3? found a
mean duration of response of 8 monthsin the 48% of
treated patients who responded. Dupont(38 re-
ported an 80% response rate in patients treated with
aminogluthetimide and hydrocortisone and the
mean duration of response after antiandrogen with-
drawal was 14.5 months. These results are im-
proved in terms of therate of response aswell asthe
duration of response compared with antiandrogen
withdrawal alone.

An agent which is also used in this context is ke-
toconazole, which iswidely used as antifungal drug.
Ketoconazole blocks the cytochrome P450 enzyme
system and therefore also acts as a potent inhibitor
of adrenal and testicular androgen production. In hor-
mone refractory prostate cancer ketoconazole pro-
duced aresponse rate of 62.5%, but amean response
duration time of only 3.5 monthsiif it was admin-
istered when tumour progression was noted after the
antiandrogen waswithdrawn.[44 By combining an-
tiandrogen withdrawal with ketoconazoleand hydro-
cortisone the duration of response was prolonged
to 8.5 months.[*Y Newer agents for adrenal inhibi-
tion are under investigation, such as liarozole, 4%
but to date no studies combining liarozole with anti-
androgen withdrawal have been conducted.

Glucocorticoids were used for along time as palli-
ativetreatment in prostate cancer.[“6! Dawson et al .[4¢]
treated patients with hydrocortisone (30 mg/day)
together with flutamide withdrawal and demonstrat-
ed aresponse rate of 29%. Figg et al.[*”] presented
acasereport in 1997 of apatient with PSA progres-
sion under maximum androgen blockade who re-
ceived hydrocortisone and simultaneous antiandro-
gen withdrawal. This patient’s PSA value dropped
from 64 pg/L to below the level of detection. Es-
pecialy remarkable in this particular caseis the fact
that this complete response was noted over 46
months. In alarge cohort of 230 patients who were
randomised to receive placebo plus hydrocortisone
(40 mg/day) versus suramin plus hydrocortisone,
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overall 16% of patients responded with a greater
than 50% decline in PSA values.[*®!

Besides hydrocortisone other corticosteroids
have been studied. Nishiyma and Terunumal4d
treated patients following progression after anti-
androgen withdrawal with dexamethasone starting
with 1.5 mg/day initially, decreasing it to 0.5 mg/day
later on. Of the 7 treated patients, 4 patients (57%)
experienced a decrease in PSA value of over 90%
and aresponse duration of 3to 11 months. This con-
firms aprevious study of Storlieet al.,[5% inwhich
they reported aresponse rate of 61% for PSA value
decline and 79% for symptomatic improvement in
atotal of 38 patients treated with dexamethasone
(1.5 mg/day).

It remains open to question as to whether pa-
tientswith hormonerefractory prostate cancer may
benefit from secondary hormonal therapy at thetime
of antiandrogen withdrawal, although treatment
with aminoglutethimide is especially intriguing.
Since thereisno proof that the decline of PSA val-
ues at that stage of the disease is associated with
prolonged survival itismandatory to look for qual -
ity of lifeinthese patients. Particularly the adverse
effects of any drugs used must be taken into ac-
count.

5. Impact of the Antiandrogen
Withdrawal Syndrome on Study
Protocol of Clinical Trials in Hormone
Refractory Prostate Cancer

Before the first reports of antiandrogen with-
drawal syndrome appeared in 1993 it was unknown
that in a subset of approximately 30% of patients
discontinuation of antiandrogenwould resultin de-
creasing PSA values. In particular, phase Il treat-
ment trialsinvestigating new cytotoxic drugs must
be looked at if patients may have responded be-
cause of antiandrogen withdrawa rather than be-
cause of the investigated substance.[51 Since the
antiandrogen withdrawal syndrome became known
and widely accepted, patients entering clinical tri-
alshaveto discontinue the antiandrogen before en-
try into astudy (at least 4 weeks before for flutam-
ide and 8 weeks before for bicalutamide). Also at

Drug Safety 2000 Nov; 23 (5)



388

Paul & Breul

least 2 consecutive rising PSA values should be
obtained before patients can beincluded in clinical
trials to control for the effect of antiandrogen hor-
mone withdrawal syndrome.

6. Antiandrogen Withdrawal
or Discontinuation of Complete
Hormonal Therapy

The antiandrogen withdrawal syndrome should
not lead to discontinuation of GnRH agonist ther-
apy. It is known that prostate cancer always remains
sensitive to androgens. In HRPC, both androgen-
independent/hormone-sensitive tumours and hor-
mone-independent tumours will proliferate under
endogenous or exogenous testosterone.l*®! Discon-
tinuation of GhRH agonistswill resultin decreased
survival, even if in the group with continued hor-
monal therapy the prolongation of life was only of
short duration as reported from the Eastern Coop-
erative Oncology Group.[53 Adding exogenous
testosterone was found to result in progressive dis-
ease in 87% of treated patients with increased risk
of serious complications such ascord compression,
pain progression or death.[53 These results were
also reported by Manni et al.,[> including increased
toxicity, worse outcome and failing to demonstrate
androgen priming prior to chemotherapy. Although
asuppressed castratelevel of testosterone may per-
sist for up to 1 year after GnRH agonist treatment
for more than 2 years, persistence is very variable
and not predictable.[5%]

These results seem to be controversia in thelit-
eraturebecause of areview of atotal of 205 patients
of the Southwest Oncology Group. 32 patients in
this study discontinued hormonal therapy and no
survival benefit was seen in either group.[58! But in
this study, overall survival in both groupswas very
short with a median value of only 6 months, sug-
gesting that the patient population had far advanced
disease, in whom a survival difference would be
difficult to detect.

The existing data indicate that most prostatic
carcinoma in the hormone refractory stage would
show increased progression in the presence of an-
drogens. Therefore, continued gonadal androgen sup-
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pression should be considered standard carefor pa-
tientswith hormone-independent prostatic cancer.[4®!

7. Conclusion

The antiandrogen withdrawal syndrome offers
another piece in the puzzle of prostatic carcinoma,
inthat we are able to understand how the prostate can-
cer cell isableto escape hormonal therapy, but at the
sametime, it demonstrates how different advanced
prostate cancer cells may react to therapeutic strat-
egies. The antiandrogen withdrawal syndromeis not
a simple solution for hormone refractory prostate
cancer. Therefore, hormone refractory prostate can-
cer will remain a difficult challenge that has to be
solved in the future.
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