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Abstract— Twenty-six patients with advanced breast cancer and progressive disease
were treated by norethisterone. Estradiol and progesterone receptors were measured before
starting treatment, and in three cases after 2 to 4.75 months of therapy. Partial
remissions (greater than 50% decrease of all lesions) or objective improvements
(decrease of 20-50%) were obtained in 7 patients, with a mean duration of 6.7 months.
Stabilization of the lesions (no change or decrease of less than 20% in the size of the
target lesion) was observed in 7 patients. No clear-cut correlation was found between
clinical response and presence in biopsies of estradiol and progesterone receptors.
Houwever, absence of response occurred more frequently if tumors did not contain

progesterone receptors.

INTRODUCTION

PROGESTIN therapy has been shown to induce
objective tumor regression in some cases of
metastatic breast cancer [1,2]. Two types of
compounds have been used: 17-hydroxy-
progesterone  derivatives  (medroxyproges-
terone and its acetate, megestrol [3-10]) and
19-nortestosterone derivatives (norethisterone
and its acetate {11-16]). Results of clinical tests
give a wide range of response rates: 3.6-41%
for norethisterone and 0-36% for 17-hydroxy-
progesterone derivatives.

These compounds are very well tolerated,
have few side effects and may succeed after
failure of prior endocrine therapy or chemo-
therapy. The usefulness of progestins would be
greatly increased if it were possible to predict
which patients would respond to such treat-
ment. A plausible hypothesis was that only tum-
ors exhibiting progesterone receptors regres-
sed under progestagen treatment. An investi-
gation testing this hypothesis is described here.
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MATERIALS
Patients

Twenty-six patients (25 women, 1 man) with
advanced breast cancer and evidence of pro-
gressive disease were treated with a 80-mg daily
dose of norethisterone, as recommended by the
manufacturer, administered orally (except
patient 2, who received 50 mg daily). The
patients (Table 1) showed either locally ad-
vanced inoperable tumors or disseminated
cancers, or progressive disease after prior
endocrine therapy (castration, androgens, or
tamoxifen), radiotherapy or chemotherapy. All
had accessible lesions to be biopsied for recep-
tor measurements.

Before beginning the treatment by norethis-
terone (17a-ethinyl-19-nortestosterone), the
patients were evaluated by chest X-ray
examination, liver or bone scintigraphy and
measurement of the lesions chosen as the tar-
get for evaluation of the effectiveness of the
treatment. We excluded from the study
patients displaying non-evoluting lesions dur-
ing the preceding 2 months, patients pre-
viously treated by progestagens and patients
treated by endocrine therapy or chemotherapy
less than one month bzfore entering the trial.
Tumor biopsies were taken before beginning
the treatment, and a minimum of 2 months of
treatment by norethisterone was required for
the first evaluation of the results.
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Table 1. Clinical characteristics of the patients
TNM
stage at Previous
Patient Age Hormonal first treatment for Dominant site used for
No. (yr) status diagnosis advanced disease* assessment
1 72 Menopaused I1 0 Skin metastases and controlateral
breast
2 64 Menopaused 111 Chemotherapy Skin metastases and controlateral
breast
3 73 Menopaused II 0 Pleural metastases
4 72 Menopaused 111 Chemotherapy Skin metastases
5 68 Castrated (40 yr) 11 0 Skin metastases
6 66 Menopaused nd.t Chemotherapy Skin metastases
7 56 Menopaused nd.t 0 Skin metastases
8 60 Menopaused 111 Chemotherapy Upper clavicular lymph node
9 52 Castrated (49 yr) II Chemotherapy Skin metastases
10 41 Normal cycle II1 0 Skin and lung metastases
11 72 Menopaused n.d.t Chemotherapy Skin and pleural metastases
12 62 Menopaused III Chemotherapy Skin metastases
13 74 Menopaused 111 Chemotherapy Skin metastases
14 60 Menopaused n.d.t Chemotherapy Skin metastases
15 66 Menopaused 111 Chemotherapy Lung metastases
16 60 Menopaused 111 0 Lymph nodes, liver, skin and
pleural metastases
17 55 Castrated (52 yr) 111 Chemotherapy Skin metastases
18 47 Castrated (44 yr) 111 Tamoxifen Skin metastases
Chemotherapy
19 57 Menopaused n.d.t Chemotherapy Skin metastases
Hormonotherapy Lymph node metastases
20 51 Castrated (46 yr) nd.t 0 Lymph nodes and skin
metastases
21 72 Menopaused n.d.t 0 Skin metastases (local
recurrence)
29 42 n.d. nd.t Chemotherapy Skin metastases
23 65 Menopaused 11 0 Skin metastases and controlateral
breast
24 53 Castrated 11 Chemotherapy Lung metastases
25 66 Menopaused 441 Chemotherapy Skin metastases
androgen +
tamoxifen
26 78 Male patient nd.t 0 Skin metastases

*All patients received previous radiotherapy except patients Nos 5, 6, 7,11, 15, 19, 20, 21 and 26.
tn.d.: not determined or not known; first diagnosis outside institution.

Then each patient was examined every 6-8
weeks, including clinical and radiological con-
trols similar to the first evaluation. For obvious
ethical reasons, 2 patients showing evidence of
progressive disease during the initial phases of
progestin therapy received other treatments
and were not taken into account in this study.
Two other patients died during the first month
of treatment, and one patient was excluded
because of side effects of the treatment.

Norethisterone therapy was continued until
there was evidence of failure to respond or
until relapse following remission.

Methods

Response quantification was based on the
product of the 2 perpendicular diameters of
the target lesion.

Criteria used for evaluating the response to
treatment were those of the EORTC Clinical
Screening Cooperative Group {17-19]:

E,: disappearance of all known lesions
during at least one month (complete
remission);

E;s: greater than 50% decrease of known
lesions, and no new lesions appearing,
for a minimum of one month (partial
remission);

E,: regression of less than 50% and more
than 20% of measurable lesions, for a
minimum of one month;

E,: no change, or less than 20% decrease in
the size of measurable lesions;

E,: progression of some or all lesions, or
appearance of new lesions.
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In the case of dissociated responses from
several lesions, only the weakest response was
taken into account and was classified E,if any
target lesion progressed during the trial
period, even if other lesions regressed. Dura-
tion of response was dated from the start of
therapy until either new lesions appeared or
existing lesions increased by 25% or more.

Three patients (Nos 1, 10, 23) underwent a
second biopsy after treatment, performed
three days after withdrawal from norethis-
terone.

Estradiol receptors were measured using tri-
tiated estradiol (sp. act.~100Ci/mmol) as
ligand and excess of non-radioactive diethyl-
stilbestrol for estimation of non-specific bind-
ing. The assay protocol was that of EORTC
[20]. Progesterone receptors were measured as
previously described [21] with tritiated proges-
terone in the presence of non-radioactive cor-
tisol as ligand.
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The physicians who evaluated the patients
were unaware of the results of receptor assays.

RESULTS
Responses to treatment

Table 2 summarizes the results of receptor
measurements and responses to norethisterone
therapy.

Three patients (12%) achieved partial
regression (Es). Objective improvement (E;) was
observed in 4 patients (15%), and no response
or less than 20% decrease in the size of the
target lesion (E,) was shown by 7 (27%) patients.
Mean duration of E; and E, responses was
6.7+ 1.1 (S.D.) months.

Correlation between receptor concentration and
clinical response

Estradiol receptor (ER) was present in ap-
preciable amounts (= 10 fmol/mg protein) in
88.5% of the tumors, and progesterone recep-

Table 2. ER and PGR concentration in the biopsies and responses to norethisterone

Patient Months of Duration of response ER concentration PgR concentration
No. treatment Response (months) (fmol/mg protein) (fmol/mg protein)
1 10.50* E, 9* 9t 24+
ot 641
9 7.95 E, 7 190 106
3 6.00* E, 6* 147 0
4 775 E, 7 16 12
5 6.25 E, 6 318 0
6 6.00 E, 6 192 17
7 6.25 E, 6 17 132
8 6.75 E; 6 132 0
9 6.25 E, 6 18 0
10 5.25 E, 5 292t 394t
0§ 0§
1 4.00 E, 4 130 17
12 4.50 E, 4 122 126
13 4.25 E, 4 10 20
14 3.75 E, 3 135 0
15 4.00 E, — 762 0
16 92.50 E, — 498] of
6829 0
17 1.00** E, — 382 0
18 2.00 Ey — 259 285
19 4.00 E, —_ 256 0
20 2.5 E, — 174 12
21 4.00 E, — 85 0
22 1.75%* E, — 49 23
23 2.25 E, — 31t 29t
12+ 13+t
24 2.25 E, — 0 9
95 2.00 E, — 0 0
26 2.00 E, — 234 0

*Continued; fconcentration before treatment; Jconcentration after 2 months of treatment; §concentration after 4.75 months
of treatment; [freceptors assays were perf_ormed on skin metastases; Yreceptors assays were performed on lymph node
metastases; **patient included in the study because of evidence of response before 2 months; ttconcentration after 2.25

months of treatment.
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n° of patients

clinical responses

Fig. 1. Responses to norethisterone treatment and progesterone

receptor status. Shaded bars = progesterone receptor-negative

tumors. White bars = progesterone receptor-positive tumors. The
difference between E, and E, is significant (P = 0.05).

tor (PgR) in 50.0% of the tumors before treat-
ment. The mean concentration of ER or PgR
of responders (E;, E; and E;) and non-respon-
ders (Ey) does not differ significantly (P > 0.05),
and analysis of variance for PgR distribution
within the 4 categories of response gives an
F-value of 2.65 (P > 0.05).

However, absence of response is more likely
to be observed among PgR-negative tumors
(Fig. 1). The proportion of non-responding
patients (E;) (8/13) is significantly different
from the patients displaying partial remission
(E;s) (1/13) among PgR-negative tumors (P =
0.05).

The effect of norethisterone administration on ER
and PgR concentration in metastases

This could be observed in 3 patients. Patient
10 was premenopausal and showed high con-
centrations of both ER and PgR before treat-
ment (biopsy taken at day 26 of cycle). Both
receptors had disappeared after 4.75 months of
treatment (biopsy taken at day 6 of cycle). No
significant variation in receptor concentration
was observed for patient 23 (2.25 months of
treatment). Patient 1 showed partial remission
after 2 months of treatment, with an increased
concentration of PgR. However, because of the
very small number of cases, no conclusions
could be drawn regarding the change of
receptor status possibly induced by norethis-
terone therapy.

DISCUSSION

Compared to the other forms of hormonal
therapy used in late breast cancer, the use of
progestagens has remained limited. Oral pro-
gesterone has been found inactive by Volk et al.
[22]. 17-Hydroxyprogesterone caproate com-
bined with estrogens gave 27% objective
remissions in 22 postmenopausal patients with
advanced breast cancer previously resistant to
estrogen therapy alone [3].

Medroxyprogesterone and its acetate have
been studied recently by several groups using a
high dose (500-1500 mg/day) [4-8]. In an early
investigation by Stoll [2], 200-400 mg daily
produced 2/12 (17%) objective responses. Rates
of response (including complete and partial
remissions) to high-dose medroxyprogesterone
acetate ranged from 28 to 48% [4-8). Megestrol,
another 17-hydroxyprogesterone derivative,
gave a 23% response rate (Ansfield et al. [23])
and 50% responses in a recent report of Teul-
ings et al. [9], with 150-180 mg/day in 34 post-
menopausal patients.

The first investigation of norethisterone
reported was by Lewin el al. [11]. These authors
obtained 19% objective regressions in 26 cas-
trated or postmenopausal patients receiving
40 mg/day of norethisterone. Response rates
with norethisterone acetate varied between 17%
(Stoll, 60 mg/day [2]) and 50% [12, 13].

In our study we obtained 12% objective par-
tial remissions and 15% objective improve-
ments with 80 mg/day norethisterone (patient 2
received 50 mg/day). This is a relatively low
percentage of positive responses. The selection
of patients, including a majority of patients
resistant to prior chemotherapy and/or hor-
monotherapy and displaying advanced disease,
may account for the low rate of responses.
Moreover, the standardized criteria used for
assessment of therapeutic response in breast
cancer are probably more strict than those used
in the early studies.

It is now well-established that ER and PgR
determinations are useful guides for selecting
patients able to respond to endocrine
therapy [24]. From our study no correlation
could be drawn between clinical response and
presence or concentration of ER and PgR in
the metastases before treatment by norethis-
terone. This lack of correlation may be due to
the fact that at high doses some progestins may
act through another steroid receptor. For
example, the results of Teulings et al. [9] show
a correlation between tumor regression by
megestrol treatment and the presence of large
amounts of androgen receptors in the tumors.
In turn, a single determination of receptor
levels could be insufficient. Progesterone
receptor is under complex hormonal control
involving estrogen and progesterone action. Its
concentration thus probably varies under, the
effect of hormonal treatment. During the pre-
paration of this manuscript a study was pub-
lished on estradiol, androgen, glucocorticoid
and progesterone receptors in progestin-in-
duced regression of human breast cancer [9],
where a lack of correlation between estradiol
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effect of
acetate was also

and progesterone receptors and
treatment by megestrol
noticed.

In conclusion, it does not seem possible to
increase the proportion of patients responsive

to progestin therapy through selection based
on progesterone receptor presence in the
tumor. However, when progesterone receptor
is not detected in the tumor, absence of
therapeutic response is more probable.
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