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COMBINATION THERAPY WITH FLUTAMIDE AND
MEDICAL (LHRH AGONIST) OR SURGICAL
CASTRATION IN ADVANCED PROSTATE CANCER:
7-YEAR CLINICAL EXPERIENCE
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Summary—Three hundred and sixty-three patients with clinical stage D2 prostate cancer
who had not received previous endocrine therapy or chemotherapy were treated with
the combination therapy using the pure antiandrogen Flutamide and the LHRH agonist
[D-Trp®,des-Gly-NH:)LHRH ethylamide (or orchiectomy) for an average of 771 days
(24-2607 days). Only 31 of the 308 evaluable patients (10.1%) did not show an objective
positive response at the start of the combination therapy compared with an average of 18%
in five recent studies using monotherapy. The median survival achieved using monotherapy
is approximately 24 months while, in the present study, it is increased to 41.2 months, thus
giving an additional 17 months of survival with the combination therapy. It should be
mentioned that at the time of relapse, combination therapy is continued and, in addition,
further blockade of adrenal androgen secretion is achieved with aminoglutethimide and
hydrocortisone. While our studies showing the advantages of combination therapy with pure
antiandrogen in advanced prostate cancer have been confirmed by independent large-scale
randomized studies, our preliminary data clearly suggest the interest of downstaging early
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stage prostate cancer by temporary combination therapy prior to radical prostatectomy.

INTRODUCTION

Cancer of the prostate has become the most
frequent cancer in men. It is estimated that
109,000 new cases of prostate cancer will be
diagnosed in the United States in 1990 [1].
Prostate cancer is thus discovered at the rate of
more than 300 new cases per day in North
America alone. In more than 50% of patients,
prostate cancer is at a very advanced stage
(stage D2) and has already spread outside the
prostate, usually into the bones, at the time of
first diagnosis. Since the original observation of
Huggins and his colleagues in 1941 [2] on the
role of androgens of testicular origin, the stan-
dard therapy of advanced prostate cancer has
been surgical castration or blockade of andro-
gen formation by the testes with high doses of
estrogens. Following these two approaches, a
temporary response is observed in 60-80% of
patients while 20-40% of subjects do not show
any improvement in their disease following the
start of treatment. Moreover, 50% of patients
who initially benefit from an initial positive
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response show reappearance of the cancer
within 1yr. In addition, when relapse of the
cancer occurs, the prognosis is poor and 50% of
the patients are expected to die within the
following six months [3].

When, for medical or psychological reasons,
patients do not accept surgical castration, an
extremely well tolerated and equally efficient
means of eliminating testicular androgens is now
available, namely the superagonists of luteiniz-
ing hormone-releasing hormone (LHRH) [4, 5].
Serum testicular androgens are thus easily
reduced to castration levels during chronic
treatment of men with LHRH agonists. The
only side effects observed are those related to
the blockade of testicular androgens, namely
hot flushes and a decrease or loss of libido and
potency in 75% of patients. These side effects
are not greater than those already observed
after orchiectomy.

However, it should be mentioned that
although LHRH agonists offer a more accept-
able method of castration free of important side
effects, one cannot expect to improve the prog-
nosis of prostate cancer beyond the results
previously achieved with orchiectomy since the
effect of LHRH agonists is also limited to the
blockade of testicular androgens. Moreover,
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since LHRH agonists always induce a tempor-
ary rise of testosterone secretion during the
first 5-12 days of treatment with the risk of
tumor exacerbation or flare-up of the disease
during this period [6, 7], these peptides should
never be administered alone without the pro-
tection of simultaneous treatment with an anti-
androgen [7, 8] which neutralizes the potentially
harmful action of the LHRH agonist-induced
elevation of circulating androgens.

In order to take into account the crucial
observation that the adrenals contribute about
40% of total androgens responsible for the
stimulation of prostate cancer growth in men [9],
we have developed a combination therapy
where the formation of androgens by the testes
is blocked by the administration of an LHRH
agonist or surgical castration while, at the same
time, the action of androgens of adrenal origin
is blocked by administration of the antiandro-
gen Flutamide. We present an update of our
original study started in 1982 using the combi-
nation therapy in advanced prostate cancer.

PATIENTS AND METHODS

Starting in March 1982, 363 patients with
histology-proven prostatic adenocarcinoma and
bone metastases visualized by bone scintigraphy
(stage D2) took part in this multicenter study
conducted by the Laval University Prostate
Cancer Program (LUPCP) in collaboration with
investigators from 24 institutions across Canada
and the United States. All patients were entered
into the study after written informed consent.
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The mean duration of treatment was 771 days
(24-2607 days). The last evaluation was on
30 September 1989. The criteria for inclusion
and exclusion were those of the U.S. National
Prostatic Cancer Project (NPCP) [10, 11] except
that a life expectancy of at least 90 days and
normal blood counts were not used as criteria
for exclusion. All patients presenting with stage
D2 prostate cancer and having received no
previous endocrine therapy or chemotherapy
were thus included. The patients with very
advanced disease with a short life expectancy
were not excluded in order to more closely
mimick the situation found in usual urological
practice.

Demographic data and baseline profiles for
patients who received the combination therapy
in the present study (LUPCP) and those of the
Intergroup study [8] who received Leuprolide
with or without Flutamide are shown in Table 1.
In the present study, pain and abnormal per-
formance were found in 229 (63%) and 158
(43%) patients, respectively. Location of metas-
tases prior to combination therapy included
bone metastases in all patients as well as in-
volvement of lung (8, 5%), lymph nodes (58,
16%), bone marrow (11, 3%), brain (3, 0.8%)
and liver (3, 0.8%).

Of the 363 previously untreated stage
D2 patients, 353 received the combination
treatment with the LHRH agonist (D-Trp®,des-
Gly-NHY]LHRH ethylamide (Tryptex) in as-
sociation with the pure antiandrogen 2-methyl-
N-[4-nitro-3(trifluoromethyl)-phenyl]propan-
amide (Flutamide, Euflex, Eulexin) while 11 had

Table 1. Demographic data and baseline profiles for patients of the studies using combination therapy
(LHRH agonist/ORCH + Flutamide) and LHRH agonist (Leuprolide) alone

Leuprolide Leuprolide Tryptex/ORCH
+ Placebo* + Flutamide® + Flutamide®
Cha‘racterislic (n = 300) (n = 303) (n = 363)
Mean age (yr) (range) 68 (46-98) 69 (44-86) 67 (38-86)
(Percentage)

ECOG"* performance status

0-2 94 93 94

34 6 7 6
Bone pain 78 77 63
Pathologic fractures 5 6 2
Severe disease 86 86 83
Regional nodal involvement 23 26 18
Distant nodal involvement 19 17 16
Lung or pleural involvement 8 6 5
Liver involvement 2 I |
Metastatic bone involvement

Pelvis 69 66 71

Rib 69 68 72

Vertebra 77 73 77

Long bone 46 38 49

Skull 30 2 29
Elevated acid phosphatase 80 78 88

“Crawford er al. [8].
®This study.
“ECOG, Eastern Cooperative Oncology Group.
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orchiectomy (instead of LHRH agonist treat-
ment). No difference in the clinical response
was observed between chemical or surgical cas-
tration. Twenty patients were originally started
randomly with the flutamide analog, $,5-di-
methyl-3-[4-nitro-3-trifluoromethyl)-phenyl]-2,4-
imidazolidone (RU23908, Anandron). However,
the occurrence of visual side effects in 70% of
the patients receiving Anandron led to an early
change from Anandron to Flutamide and the
exclusive use of Flutamide in all patients since
June 1983.

The LHRH agonist was injected subcu-
taneously at the daily dose of 500 g at 0800 h
for 1 month followed by a 250 ug daily dose
while Flutamide was given 3 times daily at 0700,
1500 and 2300 h at the dose of 250 mg orally.
The antiandrogen was started 2h or 1 day
before first administration of the LHRH agonist
or orchiectomy. Recent kinetic data[12] and
information about the rapid changes of sensi-
tivity of androgen-sensitive tumors when ex-
posed to partial blockade of androgens[13]
indicate that the optimal time for first adminis-
tration of Flutamide should be 2 h before first
injection of the LHRH agonist or orchiectomy.
This schedule has been used since June 1988. At
the time of relapse under combination therapy,
the treatment with Flutamide and [D-Trp®des-
Gly-NHILHRH ethylamide is continued.
Moreover, in order to further block adrenal
androgen secretion, aminoglutethimide is ad-
ministered routinely at the dose of 250 mg every
8h in association with a low dose of hydro-
cortisone acetate (10mg at 0700h, Smg at
1500 h and 5mg at 2100 h [14]. The tolerance
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to this additional therapy has generally been
good.

Complete clinical, urological, biochemical
and radiological evaluation of the patients
was performed before starting treatment as
described [9]. The initial evaluation included
history, physical examination, bone scan, trans-
rectal and transabdominal ultrasonography of
the prostate, ultrasonography of the abdomen,
chest roentgenogram and skeletal survey and
sometimes computerized axial tomography
(CAT) of the abdomen and pelvis as well as
excretory urogram (IVP). Bone scans were eval-
uated by an independent group of radiologists
unaware of the treatment of the patients. Per-
formance status and pain were evaluated on a
scale of 0—4. The follow up was as described [9],
patients being evaluated at 3, 6, 12 months and
every sixth months thereafter.

RESULTS

A positive objective response assessed accord-
ing to the criteria of the NPCP has been ob-
tained in 277 of 308 patients (90%), thus leaving
only 10% of the patients with no response at the
start of treatment (Fig. 1).

The percentage of complete responses ob-
tained, namely 24.4%, can be compared to an
average of only 4.6% in the five studies limited
to a blockade of testicular androgens [15-17].
The rate of complete objective responses is thus
increased by 5.3-fold (Fig. 1, Table 2). Another
important observation is that only 10% of
patients continued to progress after starting
combination therapy while an average of 18%
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Fig. 1. Comparison of the best objective response rates assessed according to US NPCP criteria following
combination therapy (LUPCP) and five studies using ORCH, DES or Leuprolide alone [15-17]. All were
previously untreated patients with clinical stage D2 prostate cancer.
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Table 2. Best objective response (U.S. NPCP criteria) achieved after combination therapy with Flutamide (LUPCP)
compared with the results of orchiectomy or estrogens (NPCP-500, NPCP-1300, DES) and the LHRH agonist

Leuprolide

Best response NPCP-500° NPCP-1300* Leuprolide-1° Leuprolide-2° DES® LUPCP
achieved (n=83) (n=97) (n=47) (n =92) (n =94) (n =363)
Complete 10(12%) 5(5%) 1(2%) 1(1%) 2(2%) 75(24.4%)
Partial 24 (29%) 15(15%) 18 (38%) 34 (37%) 41 (44%) 83(26.9%)
Stable 33(40%) 58 (60%) 15(32%) 44 (48%) 37(39%) 119 (38.6%)
Progression 16 (19%) 19 (20%) 13 (28%) 13 (14%) 14 (15%) 31 (10.1%)
*NPCP [16).

¥Leuprolide-1-[17].
¢Leuprolide-2-[15].

Table 3. Comparison of median survival times observed in the most recent studies using combination therapy
and monotherapy

Disease-free survival (months)

Survival (months)

Combination

Combination

Studies LHRH-A/ORCH therapy LHRH-A/ORCH therapy
Crawford et al. [8] 13.9 16.5 28.3° 35.6
Anandron study [19, 20] 12 17 19 33
LUPCP 21.9 41.2
Leuprolide study [15] 13.8 (Not estimated)

NPCP-500 {16] 1.6 21.2

DES/ORCH

“Flutamide was added at the time of progression.

of patients did not respond upon initiation of
monotherapies (Fig. 1 and Table 2), thus repre-
senting a 1.8-fold difference in favor of combi-
nation therapy.

In the present study, the probability of con-
tinuing response is 82.6% at 1 yr, 53.7% at 2 yr,
38.4% at 3 yr, 28.0% at 4 yr and 22.9% at 5 yr.
The median disease-free survival time estimated
for the 308 evaluated patients is 21.9 months
(Table 3). Such an improvement of disease-free
survival is in agreement with the 5.3-fold in-
crease in the number of complete responses
associated with a 1.8-fold decrease of incidence
in the non-responders.

As illustrated in Fig. 2, the median survival
time was estimated at 41.2 months, the proba-
bilities of survival at 1, 2, 3,4, 5, 6 and 7 yr being
87.5, 71.5, 55.5, 45.1, 36.0, 28.8 and 26.1%,
respectively. Comparison of the survival times

363
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1

Fig. 2. Probability of survival following combination
therapy (LUPCP study). Dotted line indicates the median
survival. The numbers on the curve correspond to the
number of patients at risk at each indicated time interval.

observed following combination therapy and
those recently obtained with DES, orchiectomy
or LHRH agonists alone are shown in Table 3.
When comparing the probabilities of death ob-
tained with combination therapy, and those
obtained in the EORTC study 30761[18], a
difference in the survival rate is already present
during the first year of treatment (Fig. 3). In this
figure, patients treated with different mono-
therapy modalities, namely cyproterone acetate,
medroxyprogesterone acetate and DES were
pooled together.

Clinical symptomatology, especially pain and
performance status were rapidly and markedly
improved with the combination therapy. More-
over, as already reported, the combination
therapy using Flutamide and castration was well
tolerated. The side effects observed are those
due to hypoandrogenecity, namely hot flushes

(A) -Combination therapy (LUPCP)

90 4
(B)-Standard therapy (EORTC 30761)

7 {B8)

(A)
27

Death (%)

2 3 4
Time under treatment (yr)

Fig. 3. Comparison of the probability of death following

(A) combination therapy and (B) treatment with mono-

therapy (DES, cyproterone acetate or medroxyprogesterone
acetate) [18].
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and a decrease or loss of libido and sexual
potency. Otherwise, the main complaint was
loose bowel movements and diarrhea (9%).

DISCUSSION

It is well recognized that a positive correlation
is observed between the incidence of the objec-
tive responses and survival [10, 16]. In fact, the
patients who achieve a complete objective re-
sponse have the best prognosis while those who
achieve partial or stable response as best re-
sponse have a shorter life expectancy [10]. On
the other hand, the patients who show no
response to treatment have a poor prognosis
with a median life expectancy of only 6-9
months.

When compared with recent data obtained
with monotherapy, the present study shows that
combination therapy causes a 5.3-fold increase
in the number of patients who achieved a com-
plete response (from 4.8 to 24.4%) while the
percentage of non-responders decreased from 18
to 10%. In addition to providing an improve-
ment in the quality of life, the observed increase
in the number of complete responses and a
decrease in the proportion of non-responders,
leads to 1.5yr of additional survival. In the
Intergroup study, the combination of complete
and partial responders was 43% for combi-
nation therapy compared with 35% for mono-
therapy {8]. Similarly, in the Anandron study,
46% of patients achieved complete or partial
responses in the orchidectomy + Anandron
group while the same best response was ob-
tained in only 20% of patients treated by orchi-
dectomy and placebo [20]. In the same study,
38% of patients did not respond to orchiectomy
alone while the percentage of non-responders
decreased to 20% following combination
therapy. In fact, all the randomized trials com-
paring medical or surgical castration in associ-
ation with a pure antiandrogen (Flutamide
or Anandron) with castration, and analyzed
after a sufficiently long time, have shown the
advantages of the combination therapy on:
the best response achieved; the duration of
response; and, even more importantly, on sur-
vival [8, 19, 20]. Since the advantages of the
antiandrogen have been observed in combi-
nation with both orchiectomy[19-23] and
LHRH agonists ({18] and this study), the ben-
efits are not limited to prevention of flare of the
disease during the first days of treatment with an
LHRH agonist but are secondary to the inhi-
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bition by the antiandrogen of the action of the
adrenal androgens.

It is now well recognized that the “apparently
low” levels of plasma testosterone (T) and dihy-
drotestosterone (DHT) remaining after surgical
or medical castration in men do not properly
reflect the degree of inhibition of androgen
action in target tissues [9, 24]. The main andro-
gen precursors of adrenal origin in men are
dehydroepiandrosterone (DHEA) (25 mg/day)
and androstenedione (A*-dione) 3 mg/day [25].

Man is unique among animal species in hav-
ing adrenals that secrete large amounts of the
inactive precursor steroids dehydroepiandros-
terone (DHEA) and especially its sulfate
(DHEA-S) which are converted into potent
androgens in peripheral tissues. Adrenal se-
cretion of DHEA and DHEA-S increases
during the adrenarche in children at the age
of 6-8 yr and very high values of circulating
DHEA-S are maintained through aduit-
hood [9, 26-29]. In fact, plasma DHEA-S levels
in adult men are 100-500 times higher than
those of testosterone.

This situation of a high secretion rate of
precursor adrenal androgens in men is thus
completely different from all animal models
used in the laboratory, namely rats, mice,
guinea-pigs, monkeys, or others, where the se-
cretion of sex steroids takes place exclusively in
the gonads ([9,30] and Refs therein). These
findings open a new field of endocrinology,
namely that of intracrine secretion. Through
intracrine activity, locally produced androgens
and/or estrogens exert their action inside the
same cells where synthesis takes place. This new
section of endocrinology has recently been
called intracrine activity [31], a terminology
complementary to the well known autocrine,
paracrine and endocrine activities where a hor-
mone is active at the surface of the producing
cells (autocrine), a hormone is acting on neigh-
boring cells (paracrine) or a hormone released in
the circulation is acting on distant target tissues
(endocrine).

A major problem in this area which is likely
to be at least partially responsible for the de-
layed progress is the fact that all animal models
used in the laboratory, as mentioned above, do
not secrete appreciable amount of adrenal pre-
cursor steroids, thus focusing all attention on
the testes as the exclusive source of androgens
for target tissue growth and function.

The most direct and straightforward evidence
of an important role for adrenal androgens in
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prostatic cancer is the finding that the active
androgen dihydrotestosterone (DHT) remains
at physiologically active concentrations in pro-
static cancer tissue following removal of testis
androgens by orchiectomy or treatment with
estrogens or LHRH agonists. In fact, a high
concentration of the active androgen, DHT,
remains in prostatic cancer tissue following cas-
tration. Although orchiectomy, estrogens, or
LHRH agonists (through blockade of release of
bioactive LH) cause a 90-95% reduction in
serum testosterone (T) concentration [4,9, 32, 33],
a much smaller effect is observed on the only
meaningful parameter of androgenic action,
namely the concentration of DHT in prostatic
cancer tissue [24].

Measurements of T and DHT concentrations
in serum have little or no value except as an
index of testis activity. In fact, intraprostatic
DHT concentration is the only significant par-
ameter which indicates the level of androgenic
activity at its site of action if prostatic cancer
tissue.

As another measure of the importance of
adrenal androgens in adult men, the serum levels
of the main metabolites of androgens, namely
Sa-androstane-3a,178-diol (3a-diol), andros-
terone (ADT) and their glucuronidated deriva-
tives, are only reduced by 50-70% [34, 35], thus
reflecting the high level of adrenal precursors
converted into DHT in castrated men.

In order to stimulate prostatic growth, the
adrenal steroid precursors DHEA-S, DHEA,
and A*-dione must be taken up by the prostatic
tissue and be locally metabolized into active
androgens. That all three steroids can accumu-
late in human prostatic tissue has been well
demonstrated by measurement of the three ster-
oids in prostatic tissue removed at surgery for
the treatment of benign prostatic hyperplasia,
following infusion of the radioactive com-
pounds [36]. Radioactive DHEA-S infused into
patients is taken into prostatic tissue and trans-
formed into DHEA, A%-dione, androsterone
(ADT), epiandrosterone (Epi-ADT), T and
DHT [36]. Since DHEA-S is present at such
high levels (500-5000 ng/m}) in the circulation,
a small percentage of transformation of this
steroid into DHT is sufficient to play a major
role in the evolution of prostatic cancer.

It is now well demonstrated that the human
prostate possesses all the enzymes required for
the synthesis of active androgens from inactive
adrenal steroid precursors, thus providing the
explanation for the findings of intraprostatic
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concentrations of DHT as high as 1.5 ng/g tissue
(4.5nM) following surgical or medical cas-
tration [37]. With regard to the latter steroid, it
might be relevant to recall that treatment with
Flutamide (250 mg, every 8 h) decreases intra-
prostatic DHT levels below 0.2 ng/g tissue [38].
Such findings are indicative of the efficiency of
Flutamide in displacing intraprostatic DHT
from its intracellular receptor. Knowing that the
K, value of DHT interaction with the androgen
receptor is less than 1 nM {12, 39], it is clear that
a concentration of 1.5nM DHT left in the
prostate cancer tissue after castration will exert
a major stimulatory effect on cancer growth.

Although the origin of tumors is believed
to be monoclonal [40], it is clear that most, if
not all, advanced tumors are composed of
mixed populations of cells having a wide range
of phenotypes. That heterogeneity of androgen
sensitivity analogous to the one described in the
Shionogi model {13, 41] exists in human prostate
cancer is unequivocally demonstrated by the
clinical data showing a 30-60% objective re-
sponse to adrenalectomy, hypophysectomy,
Flutamide or aminoglutethimide in patients
who relapse after orchiectomy or treatment with
estrogens [42—48]. Such a response to further
androgen blockage in patients already castrated
can only be explained by the presence in these
patients of prostatic tumors which were still
growing in the lower androgenic environment
provided by the adrenal androgens remaining
after medical or surgical castration. These
patients were previously thought to have “‘an-
drogen-resistant’ tumors at start of treatment
while, on the contrary, they have androgen-
hypersensitive tumors. The approximately 10%
of patients who do not respond to combination
therapy might be bearing truly androgen-
resistant tumors or, alternatively, these tumors
could well be even more androgen-sensitive
and able to grow with the small fraction of
free androgens remaining free in their prostatic
tumors in the presence of therapeutic doses
of the antiandrogen and castration. Further
blockade of adrenal androgen secretion and/or
action will be needed to differentiate between
these two possibilities.

In addition to the long-term beneficial effects
of combination therapy, the use of Flutamide at
the start of treatment eliminates the unnecessary
risks of disease flare which are known to occur
in a significant proportion of patients treated
with an LHRH agonist alone [7, 33, 49-50].
With the undisputable knowledge that the
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adrenals contribute 30-50% of total androgens
in men and the positive results obtained in all
studies using a pure antiandrogen (Flutamide or
Anandron) in association with medical or surgi-
cal castration, it seems logical to suggest that
combination therapy should be the standard
treatment for all patients suffering from ad-
vanced prostate cancer.
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