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One hundred twenty-eight women with advanced metastatic breast cancer were treated with a combination 
of aminoglutethimide (AG) (1000 mg orally, daily) and medroxyprogesterone acetate (MPA) (1500 mg 
orally, daily for six weeks and thereafter 500 mg orally, daily; omitting cortisone substitution). AG/MPA 
did not lead to side effects other than those described under AG or MPA monotherapy. Mental and 
personality changes seem to be more severe and frequent under combined therapy than under monotherapy. 
Impairment of mental functions, depressive syndromes, fatigue, ataxia, skin rash, and transient increase 
of gammaglutamyl transferase appeared and disappeared within the first 4 to 6 weeks of treatment. 
Objective remissions of at least 3 months duration from initiation of therapy were seen in 21 of 128 
patients (21.9%) (3.9% complete remission (CR], 18% partial remission (PR]). A no change (NC) status 
occurred in an additional 25.8%. The remission duration (mean and range) was 19 (10.5-54) for CR, 16.5 
(4.5-52+) for P R  and 6 (3-27) months for NC patients. The highest response rate was registered for 
patients with only bone involvement (PR, 11; and NC, 11 of 26 patients). There was a distinct correlation 
of response to prior systemic treatment, receptor status of the primary tumor, disease-free interval, meno- 
pausal status, age and condition of the patient. PR was obtained in 4 of 20 patients with receptor-negative 
primary tumors. These results justify a prospective trial comparing AG/MPA with other forms of endocrine 
therapy in selected patient subgroups. 
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MINOGLUTETHIMIDE (AG) is as equally effective as A other hormonal therapies in the treatment of post- 
menopausal patients with advanced breast cancer. 1-3 AG 
inhibits the synthesis of adrenal steroids as exemplified 
by cortisone depletion as well as by the aromatization of 
androgens to estrogens in peripheral tissues.435 Glucocor- 
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ticoids are administered together with AG in the treatment 
of breast cancer to compensate for the impaired cortisol 
synthesis and to prevent the reflex adrenocorticotropic 
hormone (ACTH) increments observed, when AG is given 
without the addition of cortisone.6 

Reported response rates of metastatic breast cancer to 
medroxyprogesterone acetate (MPA) treatment are be- 
tween 2 1 % and 70%.7*8 There is evidence that high-dose 
MPA (>lo00 mg orally, daily) is superior to low-dose 
MPA (i.e., 4 0 0  mg orally daily),' which is explained by 
different pharmacokinetics of the drug at various dose 
levels. lo  Investigations on the pharmacodynamics of MPA 
revealed a dose-dependent mechanism of action with a 
suppression of the pituitary adrenal axis;which is only 
observed in dosages of over 500 to 1000 mg orally, daily. l 1  

In this phase I1 trial for the therapy of patients with 
advanced breast cancer, we combined AG with MPA, 
omitting cortisone, after it had been demonstrated that 
MPA, with its intrinsic glucocorticoid activity, is a safe 
cortisone substitute in combination with AG.'* The aims 
of the study were to gain information on a possible syn- 
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TABLE 1 .  Treatment Results of 128 Patients 
With Advanced Breast Cancer 

Only patients 
who died 

Patient characteristics CR/PR NC/PD within 3 mo 

NO. 
Age 

28 100 32 
61 (34-75) 52 (32-78) 54 (36-74) 

Menopausal status 
Premenopausal 2 13 10 
Postmenopausal (4 yr) 7 32 7 
Postmenopausal (>5 yr) 19 54 14 

1 1 Unknown - 

Free interval 
<2 yr 
>2 yr 

17 50 25 
11 50 I 

Karnofsky status 
<40 1 1 1 
40-70 6 35 13 
70- I00 21 64 18 

Receptor status 
R+ 
R- 
R? 

Metastatic type 
Bone 
Skin 
Lung 
Peritoneal 
2 organs involved 
3 organs involved 
4 organs involved 
2 5  organs involved 

9 15 3 
4 25 12 

15 60 17 

15 3 
1 0 
9 2 
1 1 

34 8 
18 6 
13 7 
9 5 

Previous systemic therapy 
None 1 2 0 
Homonotherapy 1 1  12 3 
Chemotherapy 5 18 5 
Homono-chemotherapy 1 1 68 24 

CR complete remission; P R  partial remission; NC: no change; P D  
progressive disease. 

ergistic effect and to evaluate the toxicity and pharma- 
codynamics of this particular drug combination. Once 
the preliminary data of this trial13 suggested a considerable 
antitumor activity, the study population was enlarged to 
possibly identify patient subgroups suitable for further 
prospective hormonal therapy trials, including AG/MPA. 
The pharmacodynamic data of this trial will be reported 
on in a subsequent communication. 

Patients and Methods 
From October 1980 to August 1982, 128 patients with 

advanced breast cancer were recruited for the trial. Inclu- 
sion criteria were measurable and progressive metastatic 
disease, life expectancy of more than 6 weeks, no che- 
motherapy or hormonal treatment over the past 4 weeks, 
absence of dosage-limiting side effects of previous treat- 
ments, and the patient’s consent. Patients with clinical 
evidence of brain metastases were excluded. Further de- 

tails of the patient population are shown in Table 1. Prior 
to entry and in addition to history and physical exami- 
nation, the following basic laboratory and staging ex- 
aminations were carried out to document the extent of 
the metastatic disease and baseline parameters for follow- 
up: complete blood count; platelet count; sequential mul- 
tichannel auto-analyzer 24; carcinoembryonic antigen 
levels (CEA); ultrasound and/or computed tomogram of 
the liver; x-rays of the chest, entire spine, pelvis, and of 
other bones expected to harbor metastatic disease after 
bone scanning. Blood samples for aldosterone, prolactin, 
luteinizing hormone, follicle-stimulating hormone, triio- 
dothyronine, thyroxine, thyroid-stimulating hormone, 
and MPA determinations were taken at repeated intervals 
for pharmacodynamic studies. Results of the hormone 
investigations will be reported in a subsequent paper. Es- 
trogen and progesterone receptor determinations were 
camed out in primary tumors with a dextrane-coated 
charcoal method. Quality control of the method was done 
within the national steroid receptor assay control program. 
Tumors were classified as receptor-positive with an estro- 
gen receptor content of at least 10 fmol/mg protein and/ 
or progesterone receptor content of at least 20 fmol/mg 
protein. 

A daily dose of 1000 mg AG was given, starting with 
125 mg twice daily for 3 days and escalating the dose to 
1000 mg within 12 days (250 mg aminoglutethimide (Or- 
imeten) tablets were provided by CIBA-Geigy, Wehr, West 
Germany). In case of severe side effects, the AG dose was 
temporarily reduced to 750 or 500 mg in a few patients, 
but increased to full dose after recovery. The MPA (250 
mg medroxyprogesterone acetate (Farlutal) tablets were 
provided by Farmitalia Carlo Erba, Freiburg, West Ger- 
many) dose was 500 mg orally, three times a day for the 
initial 6 weeks of treatment and 250 mg three times a day 
thereafter. 

Basic laboratory investigations and physical findings 
were documented weekly. The first treatment response 
evaluation was made after 3 months, followed by monthly 
clinical assessments and detailed lesion measurements at 
3-monthly intervals or earlier, if there was clinical or lab- 
oratory evidence of a change in the status of the disease. 
The criteria used for response evaluation are those de- 
scribed by Hayward et al., l4 but with the following mod- 
ifications for bone metastases: complete remission (CR), 
disappearance of bone lesions on x-ray or bone scan; par- 
tial remission (PR), any partial recalcification of lytic le- 
sions and decreased density of blastic lesions; no change 
(NC), no increase in size of existing lesions or appearance 
of new lesions within at least 3 months. Patients with 
mixed metastatic type or complete or partial remission 
of visceral lesions were classified as no change if bone 
metastases did not show recalcifications. Remission du- 
ration was calculated in weeks from onset of therapy. Pa- 



No. 9 AG AND MPA IN BREAST CANCER * Wander et al. 1987 

TABLE 2. Side Effects of AG/MPA of 128 Patients 

Percentage 
Side effects of patients 

Transient rise of gamma-GT 53 
Adynamia 50 
Weight loss 3.9 kg (1-12.5) 41 
Weight increase 3.8 kg (1-7) 18 
Constipation 34 
Ataxia 22 
Nausea/vomiting 15 
Dyspnoea 12.5 
Restlessness 9 
Cushingoid appearance 8 
Vaginal bleeding 8 
Tremor 8 
Mental depression 7 
Erythrodermia 6-7 wk 1.5 
Irritation of taste, hirsutism, mild hair loss, edema, 

and skin rash within first 2 wk of treatment each 
in 2 patients 

AG/MPA: aminoglutethimide/medroxyprogesterone acetate. 

tients, whose objective response to therapy lasted less than 
3 months, were classified as nonresponders. 

Survival data of patients responding to therapy were 
compared to nonresponders by variance analysis, using 
the Biomedical Data Programs 2D, 2V and 6R (University 
of California, Los Angeles: University of California Press 
1983) whereby the 33 patients taken from the protocol 
before the first response assessment were excluded. Treat- 
ment-unrelated prognostic factors were determined by 
regression analysis. 

After 128 patients had been recruited, it became evident 
that the overall response rates were lower than anticipated 
from the preliminary trial and that the aim to identify 
subpopulations particularly sensitive to the AG/MPA 
combination could not be achieved. The study was there- 
fore terminated. 

Results 

All 128 patients who entered the study were considered 
for evaluation of treatment response and side effects. The 
latter are listed in Table 2. Most side effects, including 
those affecting mental functions, personality changes, 
general malaise, fatigue and weakness, as well as skin 
rashes were seen predominantly in the first few weeks of 
treatment, and tended to diminish thereafter and disap- 
peared in the majority of cases after 3 to 6 weeks of treat- 
ment. In patients presenting bedridden with a low Kar- 
nofsky status, weight loss and neuropsychiatric symptoms 
(mainly depressive syndromes) before the initiation of 
AG/MPA treatment and in old patients, the side effects 
were more pronounced than in ambulatory and younger 
women with a better performance status. Combined AG/ 
MPA did not lead to side effects other than those described 
under AG or MPA monotherapy. Mental and personality 

TABLE 3. Reasons to Discontinue Therapy 
Within the First Weeks of Treatment* 

No. of 
Reasons for discontinuation patients 

Early death 
Manifestation of CNS metastases 
Insufficient patient compliance 
H ypercalcaemia 
Severe skin rash 

Venous thrombosis 

Total 

Lost to follow-up 

14 
6 
3 
3 
3 
3 
1 

33 

* Without progressive disease. 
CNS: central nervous system. 

changes, however, appeared to be more severe and fre- 
quent under combined therapy than under monotherapy. 
Contrary to the wellknown transient skin rash appearing 
in some patients after about 2 weeks of AG treatment, a 
late skin toxicity occurred in 2 pqtients between the sixth 
and eighth week of drug intake. A severe exfoliative der- 
matitis covering the whole body demanded withdrawal 
of the drug. The histologic aspect of the skin lesions was 
that of a severe vasculitis. 

Within the first 12 weeks of treatment, ie . ,  until first 
assessment of treatment response, 33 patients were taken 
off the study; the reasons are listed in Table 3. As men- 
tioned earlier, these patients were classified as nonre- 
sponders. There was no evidence that the AG/MPA treat- 
ment enhanced the tumor growth. 

The overall treatment results of 128 patients are sum- 
marized in Table 4, with numbers broken down according 
to type of remission and hormone-receptor status. The 
objective response rate is 2 1.9% (CR, 3.9%; PR, 18.0%). 
One patient in PR is still under therapy. 

It appears from Table 4 that there is a higher remission 
rate in patients with receptor-positive tumors compared 

TABLE 4. Results of AG/MPA Treatment of 128 Patients 
According to Receptor Status 

Duration of 
remission in No. of 

patients months 
Treatment Total (Mean range of 

results R+ R- R? (no./percent) remission) 

CR 1 2 2  513.9 19 (10.5-54) 
PR 8 2 13 23118.0 16.5 (4.5-52+) 

PD 5 18 44 67/52.3 - 
NC I0 7 16 33/25.8 6 (3-27) 

Total 24 29 75 128 

AG/MPA: aminoglutethimide/medroxyprogesterone acetate; CR: 
complete remission; PR: partial remission; NC: no change; PD: pro- 
gressive disease; R+: receptor-positive tumors; R-: receptor-negative 
tumors; R?: receptor status unknown. 
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TABLE 5. AG/MPA Treatment Results in Patients 
With Only One Metastatic Site 

Treatment 
results Bone Lung Skin Peritoneal Total 

1 CR - - 
1 1  PR 11 

NC 11 3 1 - 15 
PD 4 6 - 1 11 

Total 26 9 2 1 38 

- I 
- - - 

AG/MPA: aminogJutethimide/medroxyprogesterone acetate; CR: 
complete remission; PR: partial remission; NC: no change; P D  pro- 
gressive disease. 

with those with tumors of negative or unknown receptor 
content. There is no correlation between the remission 
duration and estrogen or progesterone receptor status. 
Two patients had both estrogen and progesterone-positive 
tumors, and only one of these presented a NC status of 
over 12 months. 

One aim of the study was the attempt to identify patient 
subgroups with a particularly high response rate. The only 
identifiable category included patients with only one organ 
involved with metastatic tumor. A synopsis of the treat- 
ment results of these patients is presented in Table 5.  The 
overall response rate in patients with osseous metastases 
was 42.3%, with a mean response duration of 19.8 (7-5 1) 
months and 6.5 (3-15) months for patients with a NC 
status. This particular patient group did not differ from 
the rest of the patient population with regard to favorable 
prognostic factors, e.g., disease-free interval, Karnofsky 
status, receptor status, and previous systemic therapy. All 
patients with pains secondary to bone metastases expe- 
rienced partial or complete pain relief after 2 to 3 weeks 
of treatment, regardless of the fact whether there was a 
tumor response or not. In nine patients with lung metas- 
tases there was no CR or PR. 

To test whether the AG/MPA treatment results showed 
further correlations to treatment-independent variables 
and/or survival prolongation, a prognostic factor subgroup 
analysis was carried out, based on the prognostic criteria 
shown in Table 1. On an average, the responders were in 
better condition, distinctly older and more in the post- 
menopausal status (> 5 years). Additionally, the disease- 
free interval was longer and the receptor status was positive 
more frequently. Eleven of 28 patients with CR/PR 
showed bone involvement, compared to 4 of 67 with pro- 
gressive disease. Contrarily, the nonresponders had ex- 
perienced more intensive pretreatment and showed several 
specific features (more frequent familiar cancer, brain 
metastases etc.), which might indicate a poor prognosis. 
Using a variance analytic design it was possible to dem- 
onstrate a significant effect of the AG/MPA combination 
on survival prolongation of responders compared to non- 

responding patients (degrees of freedom, 72; F = 20.81; 

Discussion 

P = 0.000). 

This and other studies confirm the previously suggested 
drug sensitivity of metastatic breast cancer to AG/ 
MPA.'2,'5,'6 The objective response rate of 21.9% falls 
within the ranges reported for other forms of endocrine 
therapy in patients with metastatic breast cancer with 
comparable prognostic factors. ", I8  

It appears unlikely, from the clinical point of view of 
this study, that there is a synergistic effect of AG/MPA 
combined hormonal therapy. On the contrary, as noted 
el~ewhere'~ (and to be reported in detail in a subsequent 
paper) AG and MPA appear to have an antagonistic effect 
on the pituitary gland. 

Patients with bone metastases appeared to be particu- 
larly sensitive to AG/MPA treatment, but this observation 
has also been reported for either drug alone.'8-2' B y com- 
paring AG/MPA to other forms of endocrine therapy in 
patients with bone metastases, the data of this study sug- 
gest the following variables to be important stratification 
criteria: pretreatment, metastatic type, hormone receptor 
status, menopausal status, disease-free interval, age, and 
Karnofsky index. 

As discussed elsewhere,' ' a particularly favorable effect 
of the AGfMPA in patients with both estrogen and pro- 
gesterone-positive tumors (i. e., estrogen-dependent and 
progesterone-sensitive) is to be expected. The two patients 
in our study with this receptor constellation, however, do 
not allow meaningful conclusions., In their study on the 
influence of the estrogen receptor status and response of 
metastatic breast cancer to AG therapy, Lawrence et a1.22 
found a direct relationship between the estrogen receptor 
concentration and response rate, a significant response in 
patients with borderline receptor-positive and a 14% re- 
sponse rate in estrogen receptor-negative tumors. These 
authors performed estrogen receptor measurements on 
metastases prior to initiation of AG treatment in patients, 
who had not been heavily pretreated with chemotherapy 
and/or hormonotherapy. The receptor status mentioned 
in our study is that of the primary tumor. As no receptor 
determinations were carried out on metastases preceeding 
the AG/MPA treatment, it cannot be ruled out that the 
receptor status differed in metastases from the primary 
tumor. A dfference and change in receptor status between 
primary tumor and metastases has been reported.23 The 
clinical usefulness of receptor determinations in primary 
tumors to predict the treatment response to hormones in 
patients with advanced disease has been que~ t ioned .~~  

Combined AG/MPA did not lead to side effects other 
than those described under AG or MPA monotherapy. 
Mental and personality changes, however, seem to be 
more severe and frequent under combined therapy than 
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under monotherapy. Pretreatment impairments of the 
mental and psychological condition may be seriously ac- 
centuated by AG/MPA, particularly in elderly patients, 
and may be considered to be a contraindication of AG/ 
MPA treatment. In these cases, a temporary dose reduc- 
tion of AG by 250 to 500 mg, maintaining the full dose 
MPA, will help to control symptoms within days. 

The increased frequency of depressive syndromes under 
combined AG/MPA therapy could not be attributed to 
the physical side effects of this combination, particularly 
not to the weight gain, because these mental disorders 
only appeared during the first weeks of treatment and the 
cushingoid features did not become apparent until about 
6 to 8 weeks of treatment. As most side effects of the AG/ 
MPA combination appear and disappear within the first 
4 to 6 weeks of treatment, it is compulsory to closely 
monitor the patients during this initial phase of treatment. 

In the literature, there is no report of AG toxicity being 
related to the chronic use of the drug. In this trial, 14 
patients took AG over a period of 12 months (1 3 to 54 
months), equivalent to a mean AG intake of 790 g (390 
to 1620 g AG), without any evidence of late side effects. 
Only a late type skin toxicity was seen in two patients. 

The therapeutic activity of AG/MPA in patients with 
bone metastases and the improvement of bone pain, ex- 
perienced even by patients lacking objective signs of tumor 
regression, justify a prospective randomized trial to com- 
pare AG/cortisone versus AG/MPA in this particular 
subgroup. 
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