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Introduction more efficient treatment of early stage disease; endocrine

therapy could thus be part of the therapeutic plan of any

Although much remains to be_accomphshed_, _the attitud atient treated for prostate cancer at any stage of the
towards prostate cancer has improved significantly ove isease

the recent years. The worst case attitude is that prostate
cancer is not a serious problem, since it usually affects
men in their 60s and 70s, at an age where other causeskondocrinology of prostate cancer
death become frequent. This lack of interest derives fronntracrinology
the erroneous impression that prostate cancer grows $Qyj;5uing the observations of Huggins and his colleagues
slowly that other causes of death will usually occur before(1941), the next most important advance in our
prostate cancer can lead to death. However, the fact thgfjerstanding of the endocrinology of prostate cancer is
prostate cancer is the second cause of death in MRy ohservation that humans and some other primates are
certainly casts serious doubts about such thlnklngumque among animal species in having adrenals that
Moreover, the observation that more than 70% of dej‘ath§ecrete large amounts of the inactive precursor steroids,
from prostate cancer occur after the age of 70 years_ is nBEhydroepiandrosterone (DHEA), its sulfate, DHEA-S,
a valid reason not to exert our best efforts to avoid, a4 some androstenedione (4-dione), which are converted
much as possible, the particularly serious sufferingng notent androgens in a large series of peripheral
associated with prostate cancer death. tissues, including the prostate (Fig. 1). In fact, plasma
The two most important scientific facts which should DHEA-S levels in adult men are 100 to 500 times higher
be used as basis for a successful fight against prostadgan those of testosterone (Labee¢ al. 1985), thus
cancer are: the androgens acting in the prostate originaggoviding high levels of the substrate required for
from two sources of approximately equal importanceconversion into androgens in the prostate as well as other
namely the testicles and the adrenals, thus indicating thseripheral intracrine tissues.
need for combined androgen blockade (CAB); the efficacy  Although orchiectomy, estrogens, or LHRH agonists
of androgen deprivation is almost certainly greater fopr antagonists (through blockade of release of bioactive
localized than for metastatic disease, thus indicating thEH) cause a 90-95% reduction in testosterone concen-
critical importance of early treatment. tration in the circulation (Labriet al. 1980,1985 Waxman
As a general observation, it should be mentioned thatt al. 1983), a much smaller effect is seen on the only
androgen blockade is the only treatment for prostat@arameter directly reflecting androgenic action, namely
cancer shown in randomized clinical trials to prolong lifethe intraprostatic concentration of the potent androgen,
by an average of 3 months and, most importantly, thiOHT. In fact, intraprostatic DHT levels are reduced by
success has now been achieved at both the localized aadly 50 to 70% following medical or surgical castration
advanced stages of the disease (Ladirid. 1982, Béland  (Labrieet al. 1985, Bélangeet al. 1986).
et al. 1988, Crawfordet al. 1989, Deniset al. 1993, Added to the androgens of testicular origin, the active
Jankneget al.1993, Bollaet al. 1997, Deni®et al.1998). androgens made locally in the prostate exert their action
Such data provide good reasons to believe that androgéy interacting with the androgen receptor in the same cells
blockade, in addition to remaining the first-line treatmentwhere their synthesis takes place, without being released
of advanced disease, should now be considered as an everihe extracellular environment. Contrary to the previous
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Figure 1 Intracrine activity in the human prostate or bio-
synthetic steps involved in the formation of the active
androgen, dihydrotestosterone (DHT), from testicular
testosterone as well as from the adrenal precursors dehydro-
epiandrosterone (DHEA), DHEA-sulfate (DHEA-S), and
androstenedione (4-dione) in human prostatic tissue. 17p-
HSD=17p-hydroxysteroid dehydrogenase; 3p-HSD=3f3-
hydroxysteroid dehydrogenase/A®-A*isomerase. The
widths of the arrows indicate the relative importance of the
sources of DHT in the human prostate: approximately 60%
of total intraprostatic DHT originates from the testes, while
40% is from adrenal origin in a 65-year-old man. The testis
secretes testosterone (T) which is transformed into the more
potent androgen DHT by 5a-reductase in the prostate.
Instead of secreting T or DHT directly, the adrenal secretes
very large amounts of precursors of DHT, namely DHEA and
DHEA-S as well as some androstenedione (4-dione), which
are transported in the blood to the prostate and other
peripheral tissues. These inactive precursors are then
transformed locally into the active androgens, T and DHT, by
inactive activity. In fact, the enzymatic complexes DHEA
sulfatase, 33-HSD, 173-HSD and 5a-reductase are all
presentin the prostatic cells, thus providing 40% of total DHT
in this tissue.
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belief that the testes are responsible for 95% of total

androgen production in men (as suggested by simple
measurement of circulating serum testosterone), it is now
well demonstrated that the prostatic tissue efficiently

transforms the inactive steroid precursors, DHEA-S,

DHEA, and 4-dione into the active androgens, testos-
terone and DHT. In fact, the prostate synthesizes its own
androgens to a level comparable to that of the androgens
of testicular origin.

Knowledge in this area has recently made rapid
progress, with the elucidation of the structure of most of
the tissue-specific cDNAs and genes that encode the
steroidogenic enzymes responsible for the transformation
of DHEA-S and DHEA into androgens and/or estrogens in
peripheral tissues (Andersson & Russel 1990, Andersson
et al.1991, Labrieet al. 199D,c, 1995,c, 19961, 199D,
Rhéaumeet al. 1992, Bernieet al. 1994,b, Luu-Theet
al. 199&,b).

Combined androgen blockade

Metastatic disease

As indicated above, the discovery that the adrenals con-
tribute 30-50% of total androgens in the human prostate
(Labrie et al. 1985, 1993) through local transformation

of DHEA of adrenal origin into the potent androgen, DHT
(Labrie 1991, Labriet al.1993,c, 19961, 199'b) clearly
indicates that androgen blockade should be a two-way
approach that includes: (1) elimination of testicular andro-
gens by orchiectomy (Huggins & Hodges 1941) or an
LHRH agonist (Labrieet al. 1980, Faureet al. 1982)
combined, at start of treatment, with (2) blockade of the
action of DHT made locally in the prostate cancer using a
pure antiandrogen, such as flutamide (Eulexin) or one of
its derivatives, namely nilutamide (Nilandron) or bicalut-
amide (Casodex) at the appropriate dose.

Although 50-60% of androgens can be eliminated by
orchiectomy or medical castration with an LHRH agonist,
the best method available for interfering with the action of
androgens produced locally in the prostate is the use of a
pure antiandrogen, which prevents the interaction of
testosterone and DHT with the androgen receptor (Labrie
1993, Labrieet al. 1996,c). A pure antiandrogen should
be a compound that has a high specificity and affinity for
the androgen receptor without any androgenic, estrogenic,
progestational, glucocorti- coid, or other hormonal or
antihormonal activity (Labrie 1993, Labré al. 1996).

To date, only flutamide (Nerét al. 1967, Katchen &
Buxbaum 1975, Simardt al. 1986) and its analogues,
nilutamide (Moguilewskyet al. 1986) and bicalutamide
(Furret al.1987), are available as pure antiandrogens for
clinical use.
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Following our initial data (Labriet al. 1982, 1985), a
series of prospective, randomized and controlled clinical
trials have demonstrated a prolongation of life following
combined androgen blockade (CAB). Although the
clinical data are not available for bicalut-amide, the two
antiandrogens flutamide and nilutamide have been shown,
in prospective and randomized studies, to prolong life, to
increase the number of complete and partial responses, to
delay progression, and to provide better pain control (thus
improving quality of life) in metastatic prostate cancer,
when added to surgical or medical castration compared 15111 102 92 78 63 57 49 43 3 21 8 5 #patients
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with castration alone (Crawforet al. 1989, Deniset al. —
0 2 4 6 8 10 12

1993, 1998, Janknegt al. 1993, Albersteret al. 1997, YEARS

Caubetet al. 1997, Dijkmaret al. 1997). ' . - -
. . . . Figure 2 Probability of cancer-specific survival in 115

Analysis of all studies performed with flutamide and patients with clinical stage C/T5 prostate cancer treated with
nilutamide associated with medical or surgical castrationiong-term combination therapy alone. The probability of
compared with castration plus placebo shows that overaltancer-specific survival is 85% and 69% at 5 and 10 years,
survival is increased by an average of 3-6 monthsrespectively.
(Crawfordet al. 1989, Denist al. 1993, Jankneggt al.
1993, Prostate Cancer Trialists’ Collaborative Groupmonths of cancer-specific survival in patients with
(PCTCG) 1995, Caubet al. 1997, Dijkmaret al. 1997, metastatic disease. To the living population of males in the
PCTCG 1997, unpublished data). Since about 50% dfSA, where 3.0 million are expected to die from prostate
patients at that age die from causes other than prostag@ncer, 6 months of life saved correspond to the addition
cancer, this difference in overall survival translates into a®f 1.5 million years of life.
average of 6 to 12 months of additional months for cancer- Although intermittent treatment with combined
specific survival. One should remember that no survivapndrogen blockade has become a subject of major interest,
advantage has yet been achieved in advanced bredgtermittent androgen blockade remains experimental and
cancer, thus indicating the particularly high level ofshould not be used outside clinical trials. Patients who
sensitivity of prostate cancer to androgen deprivationglect this possibility are encouraged to enter the current
even at the stage of metastatic disease. Using the triag®VOG trial. Intermittent androgen blockade is largely
where sufficient published information was available tobased upon the control of prostate specific antigen (PSA).
permit rigorous statistical analysis of the data, Caebet One should realize, however, that PSA, especially in
al. (1997) have shown a relative risk of approximately 0.gocalized disease, is exquisitely sensitive to androgen
in favor of combination therapy for both time to blockade. Its use can be extremely misleading and lead to
progression and survival. In other words, the addition of & premature arrest of androgen blockade well before
pure antiandrogen to castration decreases by approx@ancer itself is under control (Labeéal. 1997).
mately 20% the risk of progression of disease and overall
death, compared with castration alone in advanced met&tage C/T 3 disease

static prostate cancer. We have taken advantage of the new developments in the
In the initial publication of a meta-analysis including endocrine therapy of prostate cancer and have studied the
all published and unpublished trials of variable size aneffect of long-term continuous treatment (median of 5.1
quality with a short follow-up of 40 months, the differenceyears, up to 12.9 years) of 115 evaluable stage; C/T
in survival in favor of combination therapy did not quite prostate cancer patients with CAB as first primary
reach the level of statistical significance in a two-sided tedreatment. Of the 50 deaths, 24 (48%) were from prostate
(PCTCG 1995). However, as was then predicted (Labrieancer and 26 (52%) from other causes. It can be seen in
& Crawford 1995), an analysis performed in 1997Fig. 2 that the probability of cancer-specific survival is
(PCTCG 1997, unpublished data) of the same, but mor85.3% and 68.8% at 5 and 10 years, respectively.
mature data with the addition of some new data showed a The present study shows that CAB alone is an
statistically significant benefit on survival by adding aeffective and well tolerated treatment for stage LC/T
pure antiandrogen, especially flutamide, to castratiomprostate cancer. In fact, local control of the disease was
compared with castration alone. Discussion andnitially achieved in all patients, with a corresponding long
controversy about the benefits of CAB should now benterval free of symptoms and signs of disease as well as
something of the past: CAB adds an average of 6 to 1good survival with minimum adverse effects and

CANCER-SPECIFIC SURVIVAL
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morbidity. The excellent local control obtained in the Choice of treatment of localized disease

present study is in agreement with our previous dat@espite the fact that clinically localized prostate cancer
showing that, in 17 patients with low urinary tract has become the predominant stage at diagnosis, there is no
ObStrUCtion, such androgen blockade alone relieved th@ndomized and prospective Comparison of the eﬁicacy of
obstruction in 16 of 17 patients and only one patienthe available treatments (Consensus Conference 1987,
relapsed locally during the course of the study (Emetnd Mmiddleton et al. 1995). The only exception is the recent
al. 1989). and most important demonstration that the addition of
Since no prospective randomized study has beegndrogen blockade to radiotherapy prolongs disease-free
performed, comparison with the large series available igyrvival and overall survival compared with radiotherapy
thus the only possible way of evaluating the relativeajone in stage Fpatients (Bollaet al. 1997). This is the
efficacy of the present approach. Accordingly, followingfirst demonstration that treatment can prolong life in

the ‘Consensus statement in the management of clinicallpcalized prostate cancer and these important benefits
localized prostate cancer’ of the National Institute ofhave been achieved with androgen blockade.

Health (1987), which reviewed data from studies with  The lack of sufficient scientific information makes

reasonably large numbers of patients, one can conclug@gfficult the choice of treatment for localized disease.
that the results of the most widely accepted therapeutigowever, based upon the most rigorous evaluation of the
alternative for § prostate cancer, namely radiation gata available in the literature and our own experience, we
therapy, indicate an overall survival of 64% at five yearsyill make the suggestions which, in our opinion, provide
and 35% at ten years while, in our study, the five yearthe best chance of controlling the cancer while minimizing
survival is 74.2% and 53.3% at 10 years. Moreover, théne risk of progression to metastatic disease and the
74.2% survival at 5 years in the present study compar@gsulting death from prostate cancer. The complications
favorably with the 62% survival achieved with associated with radical prostatectomy, radiation therapy

radiotherapy alone in a similar group of patients (Betla and brachytherapy should also be taken into account in the
al. 1997). The benefits of long-term CAB observed in our

series of stages C{lpatients is even more encouraging 100 ‘ ‘ oo
when one realizes that 40% of our subjects had elevatec T :‘;SQ:ESS.ON 90 ,"'95 K 9
PAP serum values at diagnosis. This feature suggests the ;‘:;:;‘TTASES I
our patients were more likely to have disseminated disease 75| - - DEATH
at diagnosis (Paulson 1980), thus removing surgery anc "'°"‘°’°‘"‘"°"7 +70 %70 ‘
radiation therapy as alternatives. ’

60 , ZGO
Combined androgen blockade and % so S eus i
localized disease Ao A0
Introduction 25 o AN
Despite progress in the treatment of advanced or /. ' 18
metastatic prostate cancer (Labeieal. 1982, Crawford .19
et al. 1989, Denist al. 1993, 1998, Janknegt al. 1993, 0 I 1
Caubetet al. 1997, Dijkmanet al. 1997), it is well 5 60 65 70 75 80
recognized that the only possibility of a significant AGE AT DIAGNOSIS (YEARS)

reduction in prostate cancer death is treatment of
localized disease. It is reasonable to assume that th&i9ure 3 Estimate of progression (...), distant metastasis (--),
recently observed decrease in deaths from prostate canc@lnd death (-) rates in patients diagnosed as having loca.lized
. h . . _ prostate cancer at the ages of 70 and 55 years, respectively.
(HOEKSGma & Lav‘_’ _1996) is due to _earller diagnosis Disease-specific death, distant metastases and local pro-
with serum PSA (Killiaret al. 1986, Labrieet al. 1992, gression have been estimated at 18, 40 and 60, respectively,
1996@) and transrectal echography of the prostate at10 years of follow-up (Moskovitz et al. 1987, Lerner et al.
(Lee et al. 1989), coupled with improved treatment of 1991, Whitmore Jr et al. 1991, Chodak et al. 1994, Aus et al.
localized disease by surgery, radiotherapy, brachy-1995) for patients diagnosed at the age of 70 years. Similar
therapy and endocrine therapy (Cooeteal. 1990, Hanks ~ estimates have been made for patients diagnosed at the age
et al. 1991, Labrieet al. 1994, Pilepichet al. 1995, of 55 years. For these patients, the risks of local progression,

Blasko et al. 1996, Bollaet al. 1997, Laverdieret al. distant metastases and death from‘prostate‘cancer are e_stl-
1997) mated at 100, 95 and 70%, respectively, during the following

20 years.
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choice made by the patient (Middletehal. 1995). The High efficacy of combined androgen blockade
most frequently reported complications are incontinencealone in localized disease

impotence (erectile dysfunction), cystitis, rectal injury, |t is pertinent to indicate that CAB alone is highly efficient

bleeding as well as bladder neck and urethral stricturg, keeping localized prostate cancer under control. In a
(Middletonet al. 1995). personal series of 26 stage-T; patients who received

The treatment options for localized disease are radicdlutamide and an LHRH agonist for up to 12 years
prostatectomy, external beam radiotherapy, brachytmedian, 7.1 years), a rise in PSA occurred in only one
therapy and hormone therapy alone, a combination dratient after 8 years and 4 months of treatment (Laltrie
hormone therapy with surgery, radiotherapy, brachy2l- 1997).
therapy or even deferred treatment (watchful waiting). The side effects of CAB are well tolerated, namely hot

Life expectancy, rather than the age of the patient shouldushes usually lasting for a few months at start of therapy,
be the factor considered in treatment selection. impotence, and loss of libido (Labeeal. 1985, Crawford

et al. 1989, Deniset al. 1993). Unlike estrogens, the

For a series of reasons previously described (@ann ., nhination of flutamide and a LHRH agonist leads to an
al. 1995, HUQOSSOBF _al.l_995, Labrie 1995, Labr_let al. improved lipid profile compared with orchiectomy
1995%), watchful waiting is not, for almost all patients, an (Moorjaniet al. 1988).

alternative to be considered, except in patients with a short

The present data clearly indicate that androgen
life expectancy. The real problem with watchful waiting isﬂ P y 9

eprivation is extremely efficient for the treatment of
linically localized prostate cancer, its ability to control

that all cancers progress, albeit at a different rate, and wi

kill the patient if he lives long enough. As illustrated inthe disease in 26 patients for up to 8.3 years being possibly

Fig. 3, t_he best estimates of the probability of Iocalsuperior to that of radical prostatectomy and radiation
progression, metastases (not curable), and death for a 7,

. therapy alone (Fig. 4). Although a 15 year follow-up is
year-old man during the next 10 years are 60%, 40%, a uired to assess the long-term effect of treatment of
18%, respectively (Labriet al. 199%). For a 55-year-old q g

man, the risks of local progression, distant metastases aIO alized prostate cancer, it is recognized that local
! ' ’ currence and especially serum PSA can be used as an
death from prostate cancer are 90%, 70%, and 459 P y

. . . Ihterim parameter to evaluate efficacy (Zietmemnal.
respect_lvely, i hg I|v_es up to the age of 70 Years- Thpl994)). Without a randomized study, however, it is not
curves illustrated in Fig. 3 for a 55-year-old patient can b’f)ossible to strictly compare one clinical series with

moved along the abscissa for any age at diagnosis in Ordgﬁother. Despite these limitations, it is of interest to see in

to es_t|ma_1te, f_or ea_ch patient, the r_|sk of _s_enousFig_ 4 that the 5-year actuarial rate of recurrence in a
compllcat|ons (including cancer death) |f_the cll_nlcally similar category of patients who had radical prostatectomy
Io_cahze(_j prostate cancer is not treated immediately alas 24% at the Johns Hopkins Hospital (Mortdral.
diagnosis. 1991), while it was 57% at the Boston University Medical
This high risk of complications and even cancer deatlCenter (Zietmaret al. 1994) and 31% in a comparable
in patients diagnosed with localized prostate cancer angeries at the UCLA Medical Center (Trapastal. 1994).
who do not receive immediate treatment is due to the fadt a series of stage;}, prostate cancer at the Cleveland
that approximately 50% of cancers are already outside tHelinic Foundation, the 5-year recurrence rate was
prostate at the time of diagnosis (Labge al. 1994, calculated at 39% (Kupeliagt al. 1996). Similarly, PSA
O'Dowd et al. 1997). Moreover, as mentioned above,failure after radiation therapy has identified a high level of
approximately 20% of the patients having organ-confined¢ancer recurrence. Thus, following radical irradiation for
disease when the prostate is surgically removed will show, and T, disease, the 4-year% actuarial rate of recurrence
failure within 10 years. Taking into account the fact thathas been reported as 35% at the Boston University
the curative therapies will eliminate cancer only inHospital (Zietmanet al. 1994) and 59% at Baylor
patients having disease confined to the prostate, only 404niversity (Goackt al. 1993). A 5-year recurrence rate of
of the men diagnosed with localized prostate cancer amdisease-free survival has been calculatd@%i at the MD
expected to be cured by surgery, radiotherapy oAnderson Hospital (Zagars & von Eschenbach 1993,
brachytherapy alone. The consequence is that 60% of méabrieet al. 1997a).
need systemic therapy in addition to local treatment. Since serum PSA had remained undetectable up to a
Another major but related problem is that one cannotreatment duration of 11.8 years (median: 7.1 years) in all
distinguish with certainty which men diagnosed withother 25 patients, treatment has been stopped in 17 patients
localized prostate cancer have truly organ-confinedf this group. These 17 patients have now been followed
disease (40%) from those who already have disseminatédr a median duration of 2.0 years. As can be seen in Fig.
disease (60% of them). 5A, only three patients have shown progression of serum
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associated with radiotherapy (Laverdieteal. 1997) as
well as the benefits of 5 years of Tamoxifen as adjuvant to
60 — 57 surgery in breast cancer compared with 2 years (Swedish
Breast Cancer Cooperative Group 1996), indicate the
importance of administering CAB as neoadjuvant (before
surgery or radiation therapy) and/or adjuvant for a
continuous period of a few years, probably five years
20 " (Labrie et al. 1997). In agreement with these findings,

T I_I randomized and prospective international studies com-
o4 s:g:y . (5,:8,5) |(a_3fea,s) Fadintion therapy paring an LHRH agonist and flutamide (CAB) associated
(years) with prostatectomy, radiation therapy or brachytherapy
performed at 6 months followed by continuation of CAB
for 4.5 additional years compared with CAB alone for
5 years are now opened for accrual in Canada. Based upon
versus failure rates of 24%. 57%. 31% and 39% at 5 years the above—summari_zed data, we es_timate thata tota_l period
after radical prostatectomy and 35%, 40%, and 59% 4 years of 5 years of CAB is the best choice for the duration of
after the start of radiation therapy. (1- (Morton et al. 1991); 2- androgen blockade.

(Zietman et al. 1994 a); 3- (Trapasso et al. 1994); 4- (Kupelian
et al. 1996); 5- (Zietman et al. 1994b); 6- (Kaplan et al. 1993);
7- (Goad et al. 1993); 8- (Labrie et al. 1997a)).

% PSA FAILURES
w

(5 years) Combined androgen

(AB)

Figure 4 Comparison of the failure rate after combined
androgen blockade (first failure at 8.3 years in this study

Combined androgen blockade alone or in
association with surgery or radiotherapy
In men unable to receive curative therapy or having a less
PSA. Including the median posttreatment follow-up of 2.4than 10-year life expectancy, combined androgen
years (up to 4.2 years) in the 17 patients who stoppellockade alone appears as a highly efficient means of
CAB, median overall follow-up is 8.9 years, ranging fromcontrolling localized prostate cancer.
2.8 to 14.1 years. One patient died at 8.4 years from a Based upon the most encouraging data obtained in
noncancer related cause. When treatment is restarted patients with stage,ldisease (Labriet al. 1997), CAB
such patients, it is usual for the PSA to return toalone is a valid alternative, especially for patients aged
undetectable levels. 70 years or more and for those having a life expectancy of
Figure 6 shows the dramatic effect of the duration ofess than 10 years.
CAB on the PSA failure rate after cessation of endocrine For younger men having a more than 10-year life
therapy. Where treatment had been given for one year ongxpectancy, the best approach, however, is likely to be the
in a series of T patients, the serum PSA did not remainassociation of long-term combination therapy (probably
undetectable for one year in any of the 11 patientss years) with surgery, radiotherapy or brachytherapy.
However, in 14 of 17 patients with category disease Our own belief, based upon the data summarized
treated for 7 years and 22 of 26 patients wijldiEease, above, is, for young patients, to use CAB for 6 months
treated for 10 years the PSA remained undetectable for 2b&fore surgery and to continue CAB after surgery for a
and 1.8 years of follow-up. total of 5 years following cessation of CAB. A rise of PSA
Such data obtained with CAB alone are superior t@bove 0.2 ng/ml should be a signal to immediately
those obtained in comparable groups of patients treated bginstitute CAB for 3 years. For patients having the best
surgery or radiotherapy alone (Fig. 4). Moreover, wherprognosis, radical prostatectomy alone can be performed
CAB was stopped in 44 stage-T, patients treated for a with serum PSA measured every 2 months as follow-up.
median duration of 8-10 years, a PSA rise was seen in onht first PSA rise above 0.2 ng/ml (Hybritech assay or its
6 of them (14%) during a two-year follow-up period. Mostequivalent), CAB should be started without interruption
importantly, PSA then returned to undetectable levels ifior 5 years.
all patients when CAB was reinstituted. On the other hand, With the information summarized above and the
when CAB was stopped in 1% patients treated for only recent demonstration that androgen blockade for 3 years
1 year, a PSA rise was observed in all patients within tombined with radiation therapy leads to a 45% improved
year after cessation of treatment, thus indicating the neeslirvival at 5 years compared with radiation therapy alone
for androgen blockade of much longer duration than onéBolla et al. 1997), it seems logical to recommend the
year. association of CAB for 5 years when radiation therapy is
Such data, combined with those of the 3-yeamsed, atleast in stageg patients. In fact, the 45% overall
treatment period of Boll&t al. (1997) and the results survival advantage obtained by adding 5 years of
obtained following 10.5 months versus 3 months of CABandrogen blockade to radiotherapy was in clinical stage T
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10 100
RS -
9 ] Median duration Median duration of foliow-up 75 - (Tz, 14117) (T3, 22/26)
8 | of CAB=73years after CAB interruption = 2.4 years
] Q .
= 7 i CAB for 5.0 years * 50
E 6-
1 25
€5
) (T2, 0111
é 41 0 9 ( P ) T T T T T \
3 CAB GAB for 5.1 years 0 1 2 3 4 5 6 7 8 9 10
5 ] Stopped Years of combined androgen blockade
1 ] CAB for 4.4 years Figure 6 Percentage of patients where serum PSA remains
0 4 =t e chrvonee undetectable following cessation of treatment in 55 stage T,

- i 1 i (‘) " 1‘ “ '2 ' é ‘ 4‘1 ' é or T3 prostate cancer patieqts who rgceived combined
Time (years) androgen blockade for median durations of 1 year (0/11 T,
patients), 7.1 years (82.4%; 17 T,) or 9.9 years (84.6%; 26
T3) (Labrie et al. 1997a).
Figure 5 Change in serum PSA after cessation of
combined androgen blockade (LHRH agonist+Flutamide) androgen blockade must be administered for much longer
(CAB). Panel shows seventeen patients with stage T, periods than done so far, most likely up to 5 years.
disease, who received CAB for a median of 7.2 years. Although PSA shows unique usefulness as an early
Serum PSA increased in only 3 patients during median . .
follow-up of 2.2 years. sign of recurrence of cancer after any form of therapy, its
high sensitivity to androgen deprivation needs caution. In
fact, serum PSA decreases to undetectable levels much
disease (BO”@t a|1997) HOWeVer, as mentioned above, before genera”zed apoptosis or Contro| Of cancer
since approximately 60% of clinical stage dancers are proliferation is achieved. In other words, an undetectable
in fact pathological stages, dr even T,cancers, it would  serum PSA is not equivalent to cancer cell death. It should
appear reasonable to apply the same strategy of CAB {& remembered that the only form of endocrine therapy
external beam radiation therapy for both stageand Tz demonstrated to prolong life is the one where androgen
disease. blockade was administered continuously for years without
For stages T disease, one possibility is to perform jnterruption. Before being recommended, intermittent
radiotherapy or brachytherapy first after 6 months of CABtherapy needs to be proven in large randomized trials as
and then start CAB for 5 years only if PSA rises. Serunpeing equivalent to continuous treatment on survival, the
PSA should be measured every 2 months. An increase pfime and essential objective of prostate cancer therapy. It
serum PSA of 0.5 ng/ml within 12 months or an increas% pertinent to remember that continuous androgen
above 1.0 ng/ml should be the Signal to reinstitute CAB f0b|ockade is the on|y treatment shown to pro|0ng life in
3 years followed by the same follow-up of serum PSAnhoth metastatic and localized disease.

me%Seucr:Lrjgeem':hizvzgnssfcg:?jrrgog:lhbIocka de is to cause The important benefits of androgen blockade in
9 18calized prostate cancer are in agreement with the well

maximal reduction in prostatic androgen levels in order t nown observation that, in patients with metastatic disease

induce maximal atrgphy, apoptosis, and death Qf prostal@e ated with CAB, progression occurs almost always in the
cancer cells, combined androgen blockade using a pu

Bones and not in the prostate, thus clearly indicating that
antiandrogen (Labriet al. 1982, Labrieet al. 1985) in P ' y 9

iati ith an LHRH st ical rati _grostate cancer localized to the prostatic area is highly
association with an agonistor surgical castration Igesjtive to androgen deprivation. All available means

the most logical approach. should be taken to prevent prostate cancer from migrating
to the bones, where treatment becomes extremely difficult
Summary and conclusions and cure or even long-term control of the disease is no

The present data show that an optimal use of the availabl@nger possible.

diagnostic and therapeutic approaches can have a major A major source of controversy concerning early
impact on quality of life and survival in prostate cancerdiagnosis and treatment of prostate cancer is that, until
The only way to have a major impact on prostate canceecently, no prospective and randomized trial had shown
death is clearly treatment of localized disease. Moreovestatistically significant benefits of treatment of localized

it has become clear that, in analogy with breast cancqrostate cancer on survival (Kolata 1987). The absence of
where significant survival benefits were obtained onlydata from well designed clinical trials was erroneously
after 2-5 years of adjuvant Tamoxifen therapy, combinednterpreted as negative data. Most fortunately, two
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prospective randomized trials have recently demonstratetus G, Hugosson J & Norlén L 1995 Long-term survival and
for the first time that not only quality of life but, most ~ mortality in prostate cancer treated with noncurative intent.
importantly, prolongation of life could be achieved in  Journal of Urologyl54460-465.
localized prostate cancer patients treated with androgé#fland G, Elnilali M, Fradet Y, Laroche B, Ramsey EW,
blockade. In the EORTC trial performed in stage T  'rachtenbergJ, Venner PM & Tewari HD 1988 Total
patients, survival at 5 years was increased from 62% in the androgen blockade versus castration in metastatic cancer of
o . - the prostate. InHormonal Therapy of Prostatic Diseases:
group of patients who received radiation therapy alone to

- . . Basic and Clinical Aspectpp 302-311. Eds M Motta & M
0 0,
79% (45% difference) in those who received androgen ¢ . & ccim: Medicom.

blopkade using an LHRH agpnlst for_ 3_ year; and _a%élangerA, Brochu M & Cliche J 1986 Levels of plasma steroid
antiandrogen for one month in association with radio- gycyronides in intact and castrated men with prostatic cancer.
therapy (Bolleet al. 1997). A similar observation has been  journal of Clinical Endocrinology and Metabolissa 812-
made in RTOG trial 08351 in the subgroup of high gjs5.
Gleason score patients (Pilepieh al. 1997). No valid  Bernier F, Leblanc G, Labrie F & Luu-The V 1988tructure of
reason remains to doubt that treatment of clinically human estrogen and aryl sulfotransferase gene. Two mRNA
localized prostate cancer can prolong survival. species issued from a single gedaurnal of Biological
. N Chemistry26928200-28205.

In addition to the major impact on prostate cancer, " . .
deaths, the economic savings on health care costs has bgeemler. F Lopez-Solache |, Labrie F & LUI.J'The v 1694

o ; ; . Iailonlng and expression of cDNA encoding human placental
previously discussed (Labrét al. 1993,d, Littrup et al. estrogen sulfotransferaddolecular and Cellular
1994, Auset al. 1995). The calculations performed leave  gngocrinologyo9 R11-R15.

little doubt that the strategy based upon efficient screeningasko J, Ragde H, LusedRal. 1996 Should brachytherapy be
and treatment, namely androgen blockade, surgery, radio- considered a therapeutic option in localized prostate cancer?
therapy or brachy-therapy alone or in combination with Urologic Clinics of North America3 633-649.
androgen blockade should play a key role in the successfBblla M, Gonzalez D, Warde P, Dubois JB, Mirimanoff RO,
fight against prostate cancer while decreasing the costs for Storme G, Bernier J, Kuten A, Sternberg C, Gil T, Collette L
the health care system and society (Labrie 1994, Labrie & Pierart M 1997 Improved survival in patients with locally
al. 199%). advanced prostate cancer treated with radiotherapy and
. . goserelinNew England Journal of Medicirg87 295-300.

Major progress has b_een made by many groups durln@aubet JF, Tosteson TD, Dong EW, Naylon EM, Whiting GW,
the last decade in the field of early diagnosis and early grnsioff MS & Ross SD 1997 Maximum androgen blockade
treatment (surgery, radiotherapy, brachytherapy, and in advanced prostate cancer: a meta-analysis of published
hormonotherapy) of prostate cancer while our under- randomized controlled trials using nonsteroidal anti-
standing of the endocrinology of this disease has also androgensUrology 49 71-78.
made significant progress, including the most importanChodak GW, Thisted RA, Gerber GS, Johansson J-E, Adolfsson
demonstration that androgen blockade prolongs life in J, Jones GW, Chisholm GD, Moskovitz B, Livne PM &
both localized and advanced prostate cancer. There is noWarner J 1994 Results of conservative management of
doubt, however, that only a concerted effort of urology, clinically localized prostate cancéew England Journal of
endocrinology, radiation therapy, and many other Medicine330242-248. .
specialties can set the stage for the most successful fighPnsensus Conference 1987 The management of clinically
against this most devastating disease. The significant '°calized prostate cancaiAMA 258 2727-2730.

. . ooner WH, Mosley BR, Rutherford Jr CL, Beard JH, Pond HS,
grnog\r/isnsnr]noa:gea,chcoe\:\g;\::é,dlsp;lC?mulus to move forward Terry WJ, Igel TC & Kidd DD 1990 Prostate cancer detection

in a clinical urological practice by ultrasonography, digital
rectal examination and prostate-specific antiggnlogy 143
1146-1154.
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