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Androgenic Therapy for Advanced
Breast Cancer in Women

A Report of the Cooperative Breast Cancer Group

ira S. Goldenberg, MD; M. Naney Waters; Robert 2. Ravdin, MD+;
Tred J. Ansfeld, MD; and Albert Segaloff, MD

A randomized clinieal trial of calusterone and testolactone

pecording to the protocol of the Cooperative Breast Concer Group
{CBCG) produced objective remissions of advanced breast cancer n 28%
of women receiving calusterone and 18% of those given testolactone.

Effectiveness of the calusterone has

prompted a dose-response study by

+he CBCG to determane the most effective dose of this androgen for use in

treatment of breast cancer.

ANDROGENIC therapy for advanced
hreast cancer in women has been used
for several decades and produces ob-
jective regression rates for meta-
static lesions in the range of 10% to
20%. The precise mechanism of action
of a male hormone in such treatment
is not completely understood and may
be entirely unrelated to androgenic
effects, although most of the andro-
gens effective in the therapy of breast
cancer are also associated with virili-
sation of the patient. A search for
new androgenic agents undertaken
by the Cooperative Breast Cancer
Group (CBCG) of the National Cancer
Institute during the past few years
has resulted in clinical evaluation of
many drugs, and this report details a
phase 2 study of two androgenic com-
pounds—calusterone {178-Hydroxy-
78,17 - dimethyl androst-4-en-3-one,
NSC 88636) and testolactone (}a-
oxa-D-homoandrosta- 1,4-diene-3,17-
dione, NSC 23759) (Figure)—accord-
ing to the basic protocol of the CBCG.

Materials and Methods

The main principles of the basic
CBCG protocol for drug appraisal are
(1} randomized assignment of pa-
tients to receive drugs under study,
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based on menopausal age and domi-
nant metastatic site, (2) objective eri-

teria for regression of disease while

on therapy, and (3) use of two impar-
tial investigators for review of pa-
tients' response to therapy by ex-
amination of serial roentgenograms,
photographs of lesions, and measure-
ments of metastatic foci. A patient is
considered to have an objective re-
gression of cancer while receiving
therapy if more than 50% of all le-
sions decrease in size while all other
lesions remain static or more than
50% of nonosseous lesions decrease in
size while all osseous lesions remain
static and no new lesions appear dur-
ing therapy.

Previous phase 1, 2 and 3 clinical
evaluation by the CBCG of testolae-
tone and phase 1 and 2 studies of ca-
lusterone' indicated that these drugs

induce objective regressions of lesions
in advanced female breast cancer. Ca-
lusterone was originally produced s
a fortuitous by-product during syn-
thesis of Ta-methyl testosterone com-
pounds.* This epimer seemed to have
little biclogic activity in animals, but
clinjcal trial in a group of women
with advanced breast cancer demon-
strated that it produced objective re-
gressions when administered orally
at a dosage of 200 mg daily.’ When a
double bond is introduced between
the first and second carbon atoms,
testolactone loses all characteristic
biologic activity of its parent iestos-
terone, including virilization, and has
been most effective at an oral dosage
of 1 gm daily (findings of the CBCG,
written communication, 1972). The
present study evaluated these drugs
at these dosages in iwo similar
groups of women (Table 1), random-
ized according to the protocol of the
CBCG such that 109 patients received
the calusterone and 115 received the
testolactone,

Results

According to criteria of the CBCG
protocol, 28% of patients reeeiving ca-
lnsterone (30 of 109) had an ohjective
remission of advanced metastatic dis-
ease with a mean duration of therapy
of 11.9 weeks and a one-year survival
rate of 59%. By these same criteria,
18% of women receiving testolactone
{21 of 115) had an objective remission
with median duration of therapy of
12.0 weeks and a one-year survival
rate of 59% (Table 2).

Table 1.——Data on Patients Treated
Ccalusterone Testolactone
Age (yr}
Mean 57.6 59.4
Median 57.0 59.0
Range 31.0-81.0 35.0-84.4
(N=108) [N=115}
Years posi-
menopausal
Mean 9.2 ii.0
Median 7.8 a.0
Range 0.1-25.9 0.1-33.5
(N=91) {N=92)
Duyration of
disease (yr)
Mean 3.9 4.2
Median 2.4 3.c
Range 0.0*-22.6 0.0%-20.6
{N=102) (N=114)
pominant site of lesion
{No. of patients)
Local 13 16
Ossecus 24 26
Visceral 72 73

*Brimary inoperable cancer.

Androgenic Cancer Therapy—Goldenberg et al 1267




[N W5 S i —

EE AR SV E R

s retA e C:T'T"l"‘:‘“fi’f\iﬂ‘?fﬁ??m'*“

PP

memstnary

Table 2.—Regression Ratio by Treatment
Ng. of Yrs Post-Menopausal
Dominant Site Castrated Less \

of Lesion Than 1 ¥r 1.5 5-10 =10 Totzl

Calusterone
Lacal 1/1 {1.00) /2 . as2 448 (0.50) 5/13 (0.38)
Osseocls c/1 2/7 (0.29) 2/6 (0.33} 3/10°(0.30) 7724 {0.29)
Visceral . c/0 3/23 (Q.13)* 5416 (0.31) 10733 (0.30)* 18/72 (0.25)-
Totat 1/2 (0.50} 5/32 (0.16) 7/24(0.29) 17/51 {0.33} 30/109 {0.28)

Testolactone -
Local 1/1(1.00) 1/3(0.33) 1/3{0.33) 1/9 (0.11) 4/16 (0.23) o
Osseous o/ 1710 (0104 2/5 (0.40) 3/10 (0.30) 6/26 (0.23)
Visceral 1)z {0.50) 2419 (2.11)F 2112 (0.17}) 6/40 (0.15) 11/73°(0.15)
Total- 2/4 (0.50). 4/32(0.13) 5/20(0.25) 10/59 (0.17) 21/115.(0.18)

*Two patients received <C15 days of therapy.

A statistically significant differ-
ence in the mean duration of dis-
ease (time elapsed prior to start of
treatment with test compound) be-
tween women who had regressions
(5.8 vears) and those who did not (3.5
years) suggests that this variable
may have some predictive value in
dealing with advanced breast cancer
patients. As would be expected, the
mean duration of disease for wom-
en having regressions while being
treated with calusterone (5.6 years)
was significantly greater (P<.01)
than that for women who did not (3.3
years) and the mean duration of dis-
ease for remissions on testolactone
(5.9 years} was significantly greater
(P<.05) than that for women treated
with the same compound who did not
show regressions (3.8 years). The me-
dian test also disclosed a statistically
significant difference (P<.01) in the
median duration of therapy between
women with regressions (40.6 weeks)
and those who 4id not respond (9.6
weeks).

Various clinical abnormalities such
as hepatie dysfunction, gastrointesti-
nal symptoms, and others occur in
women receiving androgenic therapy.
In the present study, severe or life-
threatening problems arose in four
instances in patients receiving testo-
lactone and in two instances among
those given calusterone. Mild to mod-
erate abnormalities were reported 23
times in the former group and 45
times in the latter (including two pa-
tients who developed hepatic dys-
function). A total of 30 women
treated with calusterone displayed
abnormalities as compared with 19
among those receiving testolactone.

Gordan et al* have suggested that
nonhormonal chemotherapy may ad-
versely influence subsequent response
of advanced breast cancer to an-
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drogenic compounds. In the present
study, 18 patients had received such
chemotherapy before the treatment
with calusterone was started and six
of these (35%) demonstrated objective
regressions as a result of the andro-
gen therapy. Thirteen women given
testolactone had had previous expo-
sure to chemotherapy and three of
these (23%) had objective regressions
from the androgen. It seems unlikely
in the patients studied here that ex-
posure to nonhormonal chemotherapy
prior to androgenic therapy affected
subsequent response to the androgen.

Comment

Promising preliminary studies of
calusterone showed objective regres-
sion rates in excess of 50%* with a dis-
tinet lack of androgenicity so that a
protocol, randomized study by the
CBCG seemed imperative to evaluate
a drug which appeared to produce a
regression rate in advanced breast
cancer more than 25 times that of
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tSix patients received <15 days of therapy.

most other androgens. In the present
study testolactone was used as the
reference compound because it also
had previously demonstrated efficacy
without virilization.

The objective remission rate re-
ported -earlier for calusterone' was
not obtained in the present eval-
uation, but its effectiveness was well
demonstrated. The dosage used to
date has been empirical and it is im-
possible to state unequivocally that
200 mg daily is optimum to achieve
the greatest number of objective re-
gressions. The results reported here
have been ‘the impetus for a CBCG
study of dose-response randomizing
20 mg of fluoxymesterone {a9-fluore-
113,175-dihydroxy-17a-methy-4-an-
drost-10-3-one) daily against 100, 200,
and 400 mg per day, respectively, of
calusterone, This dose-response eval-
uation should define optimum dosage
of the calusterone in producing objec-
tive regressions of advanced female
breast cancer.
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-Monproprietary and
Trade Names of Drugs

Calusterone—Methosarb.

Testolactone — Teslac.

Fluoxymesterone— Halotestin, Ultandren, Cra-
Testryl.
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