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Abstract

Hormonal therapy is the standard treatment for metastatic prostatic carcinoma. The con-
ventional surgical or medical androgen ablation therapy seems to have a similar response. Despite
a higher response of CAB compared to conventional castration in metastatic disease, the contro-
versy of survival benefit remains unsolved. Immediate treatment should be given in metastatic
disease particularly in patients who have minimal metastases. In patients who have progression
after CAB, antiandrogens should be withdrawn. The choices of optimal therapies for prostate
cancer depend not only on the survival but also the quality of life and cost effect. Thus, the critical
factors for approaching prostate cancer are appropriate patient selection and stratification. Implicit
with this approach should maximize benefit from maximal androgen ablation therapy for patients
who are likely to profit from it. Finally, the development of experiments, clinical trials, and novel
therapeutic strategies may provide better management for prostate cancer in the future.
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At present, prostate cancer is the most
common visceral malignancy of men in western
countries. In Thailand, it is the tenth malignancy
among Thai men(1). However, the incidence in
Thailand seems to have increased since the pros-
tate-specific antigen (PSA) era. Because prostate
cancer does not show any symptoms in the early
stage of the disease, the majority of Thai patients
with prostate cancer are diagnosed with a metasta-

tic disease. Since the studies of Huggins and Hodges
in 1941(2), androgen ablation therapy has been the
standard treatment for metastatic prostate cancer.
Up to 80 per cent of patients with metastatic disease
will respond to some form of androgen ablation.
Thus, hormone management for prostate cancer
continues to occupy a significant portion of the cli-
nical practice of Thai urologists. This review will
discuss the results of androgen ablation mono-
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therapy and the rationale, current results, and future
development of combined androgen ablation
therapy.

Androgen ablation monotherapy

A variety of methods for androgen ablation
therapy can accomplish the metastatic prostatic
carcinoma. The common methods used for primary
androgen ablation are estrogen therapy, bilateral
orchiectomy, LHRH agonist, and antiandrogens.

Estrogen therapy

Estrogen administration inhibits the release
of luteinizing hormone releasing hormone (LHRH)
from the hypothalamus, thereby suppressing the
release of luteinzing hormone (LH) from the ante-
rior pituitary gland and consequently decreasing
testosterone from the testis(3). It also has a direct
action on leydig cell and cytotoxic effects on pros-
tate cancer cells(4-7). Since the 1940's, estrogens
have been used for medical castration(8). The most
common drug used as estrogen therapy for prostate
cancer is diethylstilbestrol (DES). The important
studies of the effectiveness of DES for medical
castration were performed by the Veterans Admi-
nistration Cooperative Urological Research Group
(VACURG)9:10), No difference between 5 mg/day
of DES and bilateral orchiectomy was found but
there was a significant risk of cardiovascular com-
plications with 5 mg/day of DES. These cardio-
vascular complications were confirmed by other
studies(11,12). However, it was subsequently con-
cluded that 1 mg/day of DES is as effective as 5
mg/day for postponing cancer progression and could
reduce cardiovascular complications(9). Recently,
the European Organization for the Research and
Treatment of Cancer (EORTC) Trial 30805 con-
firmed the efficiency of 1 mg/day of DES compared
to bilateral orchiectomy(13). Other estrogen com-
pounds have also been used in the treatment of meta-
static prostate cancer such as ethinyl estradiol,
polyestradiol phosphate), estramustine phosphate,
and chlorotrianisene (TACE)(14-16). Nevertheless,
all of these compounds failed to demonstrate better
benefit than DES. The side effects of estrogen
therapy are nausea, vomiting, gynecomastia and
serious cardiovascular complications. The lethal
cardiovascular complications are myocardial infarc-
tion, congestive heart failure, deep vein thrombo-
phlebitis, and pulmonary embolism(17.18). It has
been purposed that a low dose of aspirin daily may
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minimize the cardiovascular complications. Unfor-
tunately, there is no study to support this use of aspi-
rin in decreasing these complications( 19.20), Never-
theless, parenteral estrogen may not have the risk of
cardiovascular death that is described in oral estro-
gen(®). In conclusion, estrogen therapy is as effec-
tive as other standard monothrapy treatment; bilate-
ral orchiectomy or LHRH agonist(4’21). However,
because of serious cardiovascular complications,
estrogen therapy is not a treatment option in many
patients and not available in many countries. At pre-
sent, estrogen therapy is rarely used in Thailand.

Bilateral orchiectomy

Bilateral orchiectomy reduces circulating
testosterone to castration levels approximately 3 to
12 hours after surgery with the mean time of 8.6
hours(22). Subjective or objective response rate is
up to 80 per cent of patients(9). Median survivals of
metastatic disease treated with bilateral orchiectomy
therapy range from 18 to 27 months(23-25), Rarely,
bilateral orchiectomy is useful for immediate andro-
gen suppression in patients with extensive metas-
tatic diseases complicated by such life threatening
conditions as spinal cord compression or bilateral
ureteral obstruction(19). The advantages are cost
and being well tolerated. The disadvantages are
decreased libido, impotence, weight gain, psycho-
logical effects, and hot flushes. The most important
disadvantage is its irreversibility. To allay some of
the psychological effects of an empty scrotum, sub-
capsular orchiectomy is as effective as a simple
orchiectomy(26). At present, bilateral orchiectomy
remains the gold standard for ablation of testiscular
androgen. Despite decreasing in Western countries,
it is still recommended in some men to avoid a
higher cost, inconvenience of frequent depot injec-
tions of luteinizing hormone releasing hormone
(LHRH) agonists, and cardiovascular side effects
of diethylstilbestrol (DES). In Thailand, including
Siriraj Hospital, this method has been utilized as a
standard treatment for metastatic prostatic carci-
noma(D),

LHRH Agonists

In 1971, the LHRH hormone was isolated.
LHRH effects luteinizing hormone (LH) and folli-
cle stimulating hormone (FSH) in the pituitary
gland(27), Interestingly, continuous administration
of LHRH paradoxically affects the pituitary gland
leading to suppression of LH and FSH secretion,
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followed by a blockade of testosterone and atrophy
of both prostate gland and seminal vesicle(28). Fur-
thermore, experimental data suggested that LHRH
agonists have a direct effect of inhibition on pros-
tate cancer cell 1ine(29). Currently, LHRH agonists
have become widely available as medical castration
to treat metastatic disease(30), LHRH agonists were
found as effective as estrogen therapy and bilateral
orchiectomy in terms of response rates and survival
but superior in terms of physical and psychological
effects, respectively(23,26,30-32) The advantages
of LHRH agonist therapy are tolerance and rever-
sible androgen ablation. The disadvantages are an
expensive method, hot flushes, a flare phenomenon,
loss of libido, and impotence. Importantly, the initial
administration of LHRH agonist causes a stimula-
tion of LH and FSH release and subsequently in-
creases testosterone from the testis before these
hormones are shut down. Flare phenomenon may
increase pain and cause serious effects such as
paralysis from pathological fracture or bilateral ure-
teral obstruction(33), Fortunately, it was found that
an initial administration of antiandrogens such as
flutamide, nilutamide, and cyprosterone acetate
(CPA) was effectively utilized for prevention of
flare effects(34-36), Thus, combination therapy with
an antiandrogen initially is recommended to prevent
such side effects.

Recently, LHRH antagonist, a new form of
LHRH related androgen ablation, has been investi-
gated. Experimental data were conducted with using
LHRH antagonists which directly block the LHRH
receptor. This resulted in immediate suppression of
androgen production(37), Unfortunately, early use of
the LHRH antagonist was associated with anaphy-
lactoid reaction, histamine releasing, necessity of
using acidic formulation for delivery, or relative
water insolubility(19). However, some newer com-
pounds have averted some of these local injection
problems.

Antiandrogens

Testosterone is transformed into dihydro-
testosterone (DHT) by Sa-reductase enzyme in
prostatic tissue. DHT, a stronger potent androgen,
interacts with androgen receptor. The androgen-
receptor complex stimulates expression of genes
mediating androgen specific functions resulting in
cell growth(28), Antiandrogens are purposed to in-
hibit the interaction between androgen and recep-
tor. They are classified into two major categories;
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steroidal antiandrogen compounds and nonsteroidal
antiandrogen compounds.

Steroidal antiandrogen compounds inhibit
androgen action at the androgenic receptor level.
They also have progestational effects. Steroidal anti-
androgen suppresses LHRH, LH and consequently
decreases testosterone from the testis(38). These
compounds utilized in the treatment of prostate can-
cer are cyproterone acetate (CPA), megestrol ace-
tate, and medoxy-progesterone acetate (MPA).
Megestrol acetate is often used in hormonal refrac-
tory disease. The important steroidal antiandrogen
compound is CPA, which is also available in Thai-
land. It has been widely used in European countries,
but not in the United States, for treatment of metas-
tasis prostate cancer since 1966(41). Jacobi et al
showed that CPA achieved similar survival to bilate-
ral orchiectomy(42). The European Organization for
Research and Treatment of Cancer (EORCT) 30761
demonstrated that there was no significant diffe-
rence in survival between CPA and DES, whereas,
medoxy-progesterone acetate showed inferior re-
sults(43). However, a significant difference in
median time to progression between CPA alone and
LHRH agonists in favor of the latter were demon-
strated by other studies(44). Some investigators
observed that CPA could not maintain a prolonged
castration effect and needed a low dose of DES for
maintaining castration levels of testosterone(45),
Therefore, monotherapy with CPA appears not to be
more effective than the standard bilateral orchiec-
tomy or estrogen therapy. The side effects of CPA
were impotence and loss of libido in 86 per cent of
patients(42). The advantage is that it does not cause
the hot flushes which occur after medical castration
with LHRH agonists alone or bilateral orchiectomy.
CPA was also described for antiflare effect at dose
100 mg/day for 3 weeks before initiation of LHRH
agonists(46),

Nonsteroidal antiandrogen compounds are
pure antiandrogens because of inhibition at the
androgenic receptor level only. This blockade results
in the increase of LH and testosterone in the serum.
Thus, it consequently preserves libido and potency
in approximately 80 per cent of the patients(47-49).
The common side effects are gynecomastia and
breast tenderness because of the high level of estro-
gen that aromatizes from testosterone. Currently,
there are three antiandrogen compounds for treat-
ment of prostate cancer; flutamide, nilutamide, and
bicalutamide. However, nilutamide and bicaluta-
mide are not yet available in Thailand.
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Flutamide was first described by Neri in
1972(50). Many studies reported subjective and
objective response rates among 50-90 per cent using
flutamide as a monotherapy(47,51-53), Boccon-
Gibod reported that their randomized phase III study
of 104 newly diagnosed metastatic disease patients
receiving flutamide 750 mg/day or bilateral orchi-
ectomy showed no difference in progression free
survival between two arms(34). Lund and Rasmus-
sen demonstrated that there was no significant dif-
ference between flutamide 750 mg/ day and 3 mg/
day of DES(48). In contrast, Chang et al indicated
that there was a 17 month difference in survival com-
paring 750 mg/day of flutamide to 3 mg/ day of
DES(55). Flutamide has also been used in various
modalities such as combined androgen ablation, a
secondary line in hormonal refractory disease, and an
antiflare effect by a 2 week pretreatment of fluta-
mide administration(35). The side effects of fluta-
mide are nausea, vomiting, diarrhea, breast tender-
ness, gynecomastia, and hepatic toxicity(56).

Nilutamide differs from flutamide only in
its lateral chain. This change prolongs its half life
up to 40 hours. Thus, it was recommended as one
daily dosage of 300 mg(57). Only one published
study for nilutamide monotherapy(58) showed that
the mean progression free survival and over all sur-
vival were 9 and 23 months, respectively. The side
effects are alcohol intolerance, nausea, liver toxi-
city, interstitial lung disease, and diminished visual
adaption to darkness(39). However, nilutamide is
more widely used with LHRH agonists for com-
bined androgen ablation.

Bicalutamide is the novel of the pure anti-
androgens with a long half 1ife(60). Its safety
appears very good; without significant pulmonary,
gastrointestinal, or visual side effects. The objective
and subjective responses of bicalutamide mono-
therapy were approximately 50-55 per cent in meta-
static disease(58,61,62), In comparative studies, 2
of 3 randomized phase III studies by Iversen et al
reported that 50 mg of bicalutamide was inferior to
either surgical or medical castration in terms of time
to treatment failure, time to progression including
overall survival from these 3 studies(61). These
results were confirmed by Chodak(63.64). How-
ever, other randomized studies that compared 50 mg
of bicalutamide and castration showed no dif-
ference in time to progression(65), Bicalutamide has
also been used for combined androgen ablation.
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Other monotherapies

Besides the basic methods of hormonal
therapy, as stated above, other androgen ablation
methods have been used such as estramustine,
ketoconazole, aminoglutethamide, or corticosteroid.
Ketoconazole is an antifungal drug that inhibits a
cytochrome p-450 dependent step for synthesis both
testiscular and adrenal androgens(66). Aminoglute-
thamide, like ketoconazole, acts at a cytochrome
p-450 and causes a decrease of dehydroepiandro-
sterone sulfate (DHEAS), androsternedione and
testosterone level(67). Corticosterone is purposed
to suppress adrenal androgen. These drugs are
generally used as a secondary hormonal treatment in
hormonal refractory prostate cancer. The results of
these therapies are varied. Thus, caution should be
taken for interpretation.

Combined Androgen Ablation (CAB) Therapy

Even though conventional surgical or
medical primary androgen ablation monotherapy is
effective in suppression of testicular androgen in
many prostate cancer patients, their diseases con-
tinue to progress. Importantly, it is possible that
adrenal androgen that remains in the circulation sti-
mulates tumor cell growth. Theoretically, prostate
cancer is composed of different clones of cells
with varying degrees of androgen sensitivity or
androgen resistance. Although conventional surgical
or medical castration alters the clones that require
large amounts of dihydrotestosterone (DHT), it fails
to significantly alter the other clones that require a
low concentration of DHT(68). Furthermore, many
experiments have supported the role of adrenal an-
drogens in stimulating prostate tumor cell growth.
Harper et al demonstrated that there was radio-
labelled DHT in patients undergoing prostatectomy
for benign prostatic hyperplasia (BPH) after those
isotopes were labelled with androstenedione or
dehydroepiandrosterone (DEHA) for half an hour
before surgery(69). This supports the conversion of
their adrenal precursors to DHT. Despite serum
testosterone at castration levels, intracellular DHT
persisted in high levels in patients who received
androgen ablation monotherapy(70-72)_ In addition,
other studies showed a significant reduction of pros-
tatic DHT when utilizing ketoconazole for blocking
adrenal androgen with conventional monotherapy
castration(73). Thus, persistent DHT in prostatic
tissue results from conversion of inactive adrenal
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androgen precursors; dehydroepiandrosterone
(DEHA), its sulfate (DEHAS), and androstenedione
into testosterone and subsequent DHT(28,74),
Labrie estimated that approximately 40 per cent of
prostatic DHT originates from adrenal precursors
(28). Thus, the concept of necessity to eliminate all
sources of androgen provides the basis for com-
bined androgen ablation. This concept is not new. In
1945, Huggins and Scott performed bilateral adre-
nalectomy as secondary hormonal therapy in patients
whose diseases progressed following bilateral orchi-
ectomy(75). Unfortunately, because of a high mor-
tality, that procedure was abandoned. Since the
discovery of an antiandrogen that inhibits andro-
genic action at the androgen receptor level in the
target cell, combined androgen ablation: eliminate
testiscular androgen by surgical or medical castra-
tion plus antiandrogens, was firstly advocated by
Labrie et al(76). They reported a 97 per cent objec-
tive response rate compared to 60-70 per cent in
previous castration or estrogen therapy in metastatic
prostatic carcinoma.

Currently, the definition of metastatic dis-
ease has changed considerably(77). The new defini-
tion is D1 for pelvic lymph node metastases; D1.5
for rising PSA after failed local therapy; D2 for
metastatic disease in bone and/or other organs; D2.5
for rising PSA after nadir level; D3 for hormone
refractory prostate cancer; D3S for hormonally sen-
sitive; and D3I for hormonally insensitive. Accord-
ing to this concept, hormonal therapy has been an
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important method to treat metastasis. To improve
response rates, time to progression, and survival,
CAB strategy has been utilized. Recently, CAB has
been widely investigated and compared to conven-
tional castration monotherapy. The outcomes of
three well designed randomized studies that support
the survival benefit of CAB are shown in Table 1.
The large confirmatory trial conducted by the South
West Oncology Group (SWOG-INT 0036) was
reported by Crawford et al(78). This randomized 603
patients study compared leuprolide plus 750 mg/
day of flutamide with leuprolide plus placebo in
metastatic disease. With up to 48 months of follow-
up, a 18.7 per cent increase in median time to pro-
gression (16.5 months versus 13.9 months) and a
25.8 per cent increase in median time of overall
survival (35.6 months versus 28.3 months) were
demonstrated in CAB arm with statistical signifi-
cance. The European Organization for Research and
Treatment of Cancer (EORTC) 30853 study by Denis
et al compared goserelin acetate plus 750 mg/day of
flutamide with bilateral orchiectomy in 310 patients
(25). With a median time follow-up of S years, 25
week increase of time to progression (71 weeks
versus 46 weeks) and 7 month increase of overall
survival (34.4 months versus 27.1 months) were
noted in goserelin plus flutamide arm with statisti-
cal significance. The Anandron Study Group by
Janknegt et al compared bilateral orchiectomy plus
300 mg/day of nilutamide with bilateral orchiec-
tomy alone in 457 patients(24,79). With up to 8.5

Table 1. Clinical studies that support the survival benefit of CAB.
Clinical trial Therapy No. Follow-up Response Time to Survival
rate progression
NCI INT 0036, leupro 300 48 mos 36.1% 13.9 mos 28.3 mos
Crawford et al leupro+flut 303 {max) 42 8% 16.5 mos 35.6 mos
(78) p=0.039 p=0.035
EORTC-30853, orch 155 Syrs 59% 46 wks 27.1 mos
Denis et al goserelin+flut 155 (median) 58% 71 wks 34.4 mos
(25) (ob)) p=0.002 p=0.02
Anadron-Group orch 232 8.5 yrs 24% 14.7 mos 29.8 mos
Janknegt et al orch-+nilut 225 (max) % 21.2 mos 37 mos
(24,79 (obj) p=0.002 p=0.013

NCI: National Cancer Institute, INT: Intergroup, EORTC: European Organization for the Research and Treatment of Cancer,
orch: orchiectomy, leupro: leuprolide acetate, flut: flutamide, nilut: nilutamide, wk: week, mo: month, yr: year, obj: objective, max:

maximum.
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years of follow-up, significant benefits were
achieved of 7 month prolongation in CAB arm in
both time to progression (21.2 months versus 14.7
months) and survival (37 months versus 29.8
months. Interestingly, minimal metastatic diseases
(80), an absence of metastasis in skull, rib, long
bone, or soft tissue other than lymph node, were
also evaluated. In the two studies; INT 0036 and
EORTC 30853, these significant benefits of CAB
are more apparent in patients with minimal metasta-
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tic disease and good performance. The median sur-
vival time was 61 months in CAB arm versus 41
months in monotherapy arm in INT 0036 study(78).

Nevertheless, the validity of CAB 1is still
controversial. Many randomized studies that do not
support the survival advantage of CAB are shown
in Table 2. Beland et al conducted a trial comparing
bilateral orchiectomy alone with bilateral orchiec-
tomy plus 300 mg/day of nilutamide in 204 patients
(23). No significant difference in terms of time to

Table 2. Clinical studies that do not support the survival benefit of CAB.

Clinical tnal Therapy No. Follow-up Response Time to Survival
rate progression
Crawford et al orch 681 5 yrs 61% 18 mos 30 mos
(NCT INT 0105) orch+flut 690 (max) 81% 21 mos 31 mos
@n (by PSA) NS NS
Iversen et al orch 133 57 mos 16.8 mos 27.6 mos
(Danish Prostate goserelin+flut 129 (median) 16.5 mos 22.7 mos
Cancer Gr) NS NS
(82)
Beland et al orch 103 48 mos 61% 11.7 mos 18.9 mos
23) orch+nilut 105 (max) 8% 12.4 mos 24.3 mos
p=0.013 NS NS
Bertagna et al orch 506 33% Odds | Odds |
8 orch+nilut 550 50% in CAB in CAB
p<0.001 p=0.05 NS
Tyrell et al goserelin 151 56.2 mos NS 26.9 mos
(83) goserelin+flut 150 (median) 29.0 mos
NS
Boccardo et al goserelin 373 24 mos 12 mos 32 mos
(PONCAP) goserelin+flut all (median) 12 mos 34 mos
(both C&D) NS (D only) NS (C&D)
(84)
Ferrari et al buserelin 46 88 wks 22 wks
(85) buserelin+flut 50 86 wks 32 wks
(median) NS
Klijn et al orch 48 189 wks 54% NS NS
(EORTC- buserelin+CPA 36 (median) 47%
30843) buserelin+(2- 52 45%
(86) wks of CPA)
Robinson et al orch 110 48 mos NS NS
87) orch+CPA 117 (median)
DES 107

NCI: National Cancer Institute, INT: Intergroup, EORTC: European Organization for the Research and Treatment of Cancer.
PONCAP: Italian Prostatic Cancer Project, CAB: combined androgen ablation, orch: orchiectomy, flut: flutamide, nilut: nilutamide,
DES: diethylstibestrol, CPA: cyproterone acetate, wk: week, mo: month, yr: year, NS: no significance, max: maximum.
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progression and overall survival was addressed. The
study of Bertagna et al confirmed the previous study
that the combination of orchiectomy with nilutamide
did not significantly improve the survival advan-
tage(81). The Danish Prostate Cancer Group studied
262 patients and failed to demonstrate the superio-
rity of goserelin plus flutamide compared with
bilateral orchiectomy in terms of time to progres-
sion (16.5 months versus 16.8 months) and survival
(22.7 months versus 27.6 months) in metastatic
disease. But the significant advantages of CAB in
terms of time to progression and survival appeared
in the minimal metastatic disease subgroup were
addressed in this study(82). Tyrrell et al studied
goserelin acetate alone compared to goserelin ace-
tate plus flutamide. No significant difference was
found between the two arms in survival (29 months
versus 26.9 months) with median time follow-up of
56.2 months(83). The Italian Prostatic Cancer Pro-
ject (PONCAP) Study Group also compared gosere-
lin plus 750 mg/day of flutamide and goserelin ace-
tate alone in both stage C and D of 373 patients(84).
With median time follow-up of 24 months, no sig-
nificant difference was found between the two arms
in both time to progression and survival. Ferrari et al
reported the same results between buserelin plus
flutamide and buserelin alone in 96 patients(85), The
EORTC 30843 Genitourinary Group conducted a
three arm randomized study of buserelin plus two
weeks of CPA, buserelin plus continuous addition
of CPA, and bilateral orchiectomy alone(86). No
significant difference among the three groups in
terms of response rate, time to progression, and
overall survival was found. Robinson et al also
reported three arms of 1 mg/day of DES, bilateral
orchiectomy, and bilateral orchiectomy plus CPA
(87). Again, this study failed to indicate the superio-
rity of CAB. However, there are some conflicting
opinions that an insufficient statistical power may
be due to an insufficient number of patients or too
early to consider the significant difference. The
good examples for these opinions are the EORTC
30853 and the Anandron Study Group studies. Pri-
mary analysis showed no significance of survival
benefit but the longer follow-up showed a statistical
significance(24,25,79,88) The result of a recent
large randomized study (NCI-INT 0105) comparing
bilateral orchiectomy alone and bilateral orchiec-
tomy plus 750 mg/day of flutamide was reported by
Crawford et al(21), This study failed to achieve the
benefit of the addition of flutamide to bilateral
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orchiectomy in terms of time to progression (18
versus 21 months, respectively) and survival (30
versus 31 months, respectively) in metastatic disease.
In patients with minimal good risk disease, it also
failed to demonstrate an advantage. The Prostate
Cancer Trialists’ Collaborative Group reported a
large meta-analysis of CAB outcome(89). This
study reviewed 22 randomized trials and total of
5710 patients with advanced prostate cancer. They
compared conventional castration (surgical or LHRH
agonists) versus CAB (conventional castration plus
antiandrogens such as flutamide, nilutamide, and
cyproterone acetate). With a median follow-up of 40
months, 57 per cent of the patients died. The overall
mortality among patients with castration alone was
58.4 per cent compared to 56.3 per cent among
those with CAB. Five year survivals were 22.8 per
cent and 26.2 per cent respectively without signifi-
cant improvement of 3.5 per cent (95% CI 0-7%).
No significant benefit of time to death in addition to
CAB appeared. Although this study concluded that
CAB does not result in a longer survival than con-
ventional castration in metastatic diseases, it par-
tially supported the benefit of CAB in minimal
metastatic diseases. However, there are some argu-
ments against this conclusion. The three antiandro-
gens used have different endocrinological effects
and may not be comparable treatment. It is probably
too early to show the statistical significance of can-
cer mortality because of short median time of fol-
low-up(90). Also 5 year survival points may not be
appropriate in a disease where the median survival is
only 3 years. Other parameters than time to pro-
gression and survival are observed. Although many
studies do not support the survival benefit, most of
those studies confirmed the benefits in terms of sub-
Jective and objective responses such as bone pain
and levels of tumor marker (23.21,81),

At present, the controversy of an advantage
of CAB as a first line therapy for newly diagnosed
metastatic disease remains unclear. Even though
some studies fail to demonstrate statistical power in
term of survival, most show a benefit of CAB in
terms of subjective or objective response rates.
Furthermore, the survival benefit was definitely
demonstrated in several studies particularly in mini-
mal diseases.

Timing for androgen ablation therapy
Since androgen ablation therapy has
become the standard treatment for metastatic
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disease, treatment results in a temporary response.
The relapse or progression to androgen independent
stage (hormonal refractory disease) usually occurs
within two years. For this reason, the optimal timing;
immediate versus deferred, for hormonal therapy is
widely debated. It is generally agreed that sympto-
matic metastatic disease should be promptly treated
by hormonal therapy. The controversy of immediate
versus deferred treatment remains for asymptoma-
tic patients. In 1973, Byar suggested deferring an-
drogen ablation until symptoms occurred because
survival is not prolonged by early androgen abla-
tion(91), In contrast, the later report demonstrated an
advantage in delaying progression and survival on
early androgen ablation(9). Crawford et al also
showed benefit in men with good performance and
minimal metastatic disease treated with CAB therapy
at the time of diagnosis(78:92). These results sug-
gested that the best outcomes are seen in patients
treated early in the course of their diseases. Many
retrospective studies have shown that progression is
prolonged by early hormonal treatment in surgically
proven stage D1 patients. The results from EORTC
30846 also suggested the superiority of an imme-
diate treatment approach(93). A significant benefit
in delaying progression of immediate treatment (100
months versus 43 months in the deferred group) in
patients with stage D1 was demonstrated by Kramo-
lowski(94). Zagars et al and van den Ouden et al
also showed similar results in stage N+ MO patients
(95,96). Unfortunately, these studies were not a
randomized study for the purpose of resolving the
controversy of immediate versus deferred treatment.
Subsequently, the Medical Research Council (MRC)
conducted the first randomized study of this issue
in 1997(97). This large study of 938 patients with
locally advanced or asymptomatic metastatic
disease randomized immediate androgen ablation
treatment (orchiectomy or LHRH agonists) versus
deferred treatment until symptoms occurred. They
demonstrated significant advantages in prolongation
of progression and development of pain. Further-
more, complications from advanced metastatic
disease were approximately twice as common as in
the deferred group. Importantly, they showed a sig-
nificantly longer overall survival in the immediate
group particularly in patients with stage MO.

In conclusion, most studies suggest that
immediate androgen ablation therapy could delay
the progression of metastatic patients particularly in
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minimal diseases. Furthermore, it improves quality
of life and prevents complications from advanced
metastasis such as paralysis from spinal cord com-
pression, bladder outlet obstruction, or uremia.
Finally, prolongation of death is addressed in one
randomized study(97).

Antiandrogen Withdrawal Syndrome

Since CAB therapy is widely considered,
the use of antiandrogens has been increased. Scher
and Kelly reported the paradoxical response on
withdrawal of flutamide in approximately 40 per
cent of patients with progression on LHRH agonist
plus flutamide treatment(98). It was also reported
by Dupont et al(99). A decrease of PSA, symptoms,
and objective signs has been reported. Recently,
bicalutamide, DES, steroidal antinadrogen, and
megestrol acetate have also been reported(100-103),
Many investigators hypothesized the mechanism
that androgen receptor probably mutates and recog-
nizes the antiandrogen as a stimulator. Veldscholte
et al demonstrated this hypothesis in the prostate
cancer cell line(104), At present, the recommenda-
tion for management in patients who progress after
CAB therapy is withdrawal of antiandrogens.

Intermittent androgen ablation therapy

To improve quality of life, reduce side
effects and cost of treatment, and delay time to deve-
lopment of hormone resistance and tumor progres-
sion, a novel strategy, intermittent androgen ablation
therapy, is being investigated. The hypothesis is
that progression is associated with adaptation of
cancer cells to independent stage by initiation of
androgen ablation(105). Thus, replacing androgen
before the initiation of progression will cause the
surviving stem cell to give rise to an androgen depen-
dent cell for retreatment by androgen ablation. It
was first described by Klotz et al(106). Androgen
ablation continues until the PSA level reaches its
nadir and is continued for a set period of time. It is
then stopped until the PSA starts to increase again
to a certain level. Laboratory data have shown that
the time to hormone independent cancer may be
extended by using this new approach(107), Golden-
berg et al(108) studied 47 patients with two cycles
of intermittent CAB therapy. After stopping treat-
ment, serum testosterone levels returned to normal
range within 8 weeks. However, the mean and
median time to progression were similar to the
expected results of continuous androgen ablation.
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Importantly, in the non-treatment period, libido and
potency returned in patients who reported normal
sexual function before therapy. However, further
randomized study should be conducted to indicate
whether intermittent hormonal therapy alters sur-
vival.

Future Direction

Hormonal therapy for prostate cancer is
changing dramatically. Despite improving the sub-
jective and objective responses, the delaying of
time to progression and survival of CAB in metasta-
tic prostate cancer, progression to androgen indepen-
dent stage occurs in most patients. The hypothesis
for this phenomenon is an adaptation and a clonal
selection modal(109), Androgen-independent state
of cells surviving on androgen ablation therapy
may result from the ability of a small number of
initially androgen-dependent stem cells to adapt to
an altered hormone environment(98). This pheno-
menon appears to occur at a molecular level and
seems to occur despite a clinically evident response.
Many experimental data support that during the
active cell death process by androgen ablation, a
number of novel RNAs and proteins are induced
(98,110,111) A variety of genes such as P53 and
BLC2 has been implicated in prevention of the
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apoptosis. P53 is induced following androgen abla-
tion and inhibits the apoptotic pathway(112,113),
BCL2 gene also interferes with apoptosis and is
correlated with the progression of prostate cancer
from androgen dependence to androgen indepen-
dence(114), Investigators recently found that andro-
gen receptor (AR) gene mutations could result in
diminished ligand specificity of androgen receptors
and are the molecular cause of androgen insensiti-
vity syndrome(115). Amplification of the androgen
receptor (AR) gene is another novel molecular
mechanism that may explain why cancer cells
become resistant to androgen ablation therapy. It
increases the expression of the AR gene, which
enables the cancer cells more effectively to utilize
the residual low levels of androgens for sustaining
cell growth(116), From the experimental data, it was
purposed that the discovery of a new molecular
mechanism of androgen ablation therapy resistance
should be proved for development of more effec-
tive hormonal therapy regimens as well as other
innovative strategies for inducing active cell death
and eradication of stem cells. In addition, immuno-
modulatory drugs, monoclonal antibody techniques,
or genetically engineered programmed cancer cell
death (apoptosis) should be available to eradicate
tumors in the future.

(Received for publication on August 10, 1998)
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