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In a prospective randomized multicenter study in previously untreated postmenopausal patients with 
advanced breast cancer, the respohse to treatment with oral medroxyprogesterone acetate (MPA) 300 
mg three times daily was compared with tamoxifen (TAM) 20 mg twice daily. Of 61 patients treated with 
MPA, 27 (44%) had a partial or complete remission, 6 showed no change, and 28 had progressive disease. 
Of 68 patients treated with TAM, 24 (35%) showed a remission, 15 no change, and 29 progression. The 
difference in response rate is not significant. However, 11 of 25 patients with osseous metastases as 
predominant site, responded to MPA and 7 of 31 to TAM (P = 0.05). Moreover, in patients older than 
age 70 years, 13 of 26 responded to MPA and 6 of 31 to TAM (P < 0.05). Median duration of remission 
of all patients in the MPA arm was 17 months and in the TAM arm, 23 months (not significant). Median 
survival was 20 months for MPA and 26 months for TAM (not significant). After cross-over from TAM 
to MPA 8 of 31 patients responded and after cross-over from MPA to TAM, no response was seen in 
27 patients. These data indicate that the response rate and duration to MPA and T A M  are comparable, 
except in patients with osseous metastases and in patients older than age 70 years. MPA has more side 
effects, but seems to be more effective after cross-over, and may thus be reserved for second-line treatment. 

Cancer 58:7-13, 1986. 

N THE SECOND HALF Of the 1970~, the anti-estrogen ta- I moxifen gradually has become the first choice in the 
hormonal treatment of patients with advanced breast 
cancer, mainly because of its relative lack of side effects. 
The estrogens and androgens formerly used, have frequent 
and sometimes irreversible side effects such as nausea, 

* Department of Medicine, Deaconess Hospital, Leeuwarden. 
t Department of Medical Oncology, University Hospital, Groningen. 
$ Department of Medicine, Sophia Hospital, Zwolle. 
Q Department of Medicine, Sint Lucas Hospital, Amsterdam, The 

Netherlands. 
The authors thank T. J. Roding, Sint Antonius Hospital, Sneek; A. 

Hensen, Elisabeth Gasthuis, Haarlem; J. Houwerzijl, Bonifatius Hospital, 
Leeuwarden; R. J. Vermeer, Tjongerschans Hospital, Heerenveen; C. J. 
Vendrik, University Hospital, Utrecht; H. Spiessens, St. Augustinus 
Hospital, Antwerpen, Belgium; and F. P. Nochem, Regional Hospital 
“West-Friesland,” Hoorn, who all entered patients in this study. They 
also thank J. B. Smeets, statistician, Farmitalia Benelux, for statistical 
analysis of the clinical data, and also L. V. A. M. Beex, Department of 
Medicine, Sint Radboud Hospital, Nijmegen, for his help and advice. 

Address for reprints: Hendrik van Veelen, MD, Department of Med- 
icine, Deaconess Hospital, Noordersingel 88,89 17 BC Leeuwarden, The 
Netherlands. 

Accepted for publication September 26, 1985. 

fluid retention, hoarseness, and hirsutism. Moreover, the 
reported response rates between 25% to 40% for these 
latter endocrine treatments’,2 can hardly outweigh these 
disadvantages. Searching for a form of additive endocrine 
treatment which should be easy applicable, have less side 
effects, and have an adequate response rate, our interest 
in the progestagens was renewed. 

In the past, incidental short-lived remissions had been 
reported for proge~terone.~,~ With conventional doses of 
medroxyprogesterone acetate (MPA), administered orally 
or intramuscularly, the efficacy in patients with advanced 
breast cancer was low in some but comparable 
to other forms of endocrine treatment in other re- 
ports.’-’ ’ Response rates for higher-dosed MPA admin- 
istered intramuscularly were superior to conventional 
doses. 12-2’ 

We decided to investigate if MPA as an initial treatment 
could be suitable and effective when given orally in higher 
dosage than usual. The current study intended to compare 
the remission rate and duration, patient survival, and side 
effects of high-dose MPA with those of a standard dosage 
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TABLE 1. Pretreatment Characteristics of All Evaluable Patients* 

Characteristics MPA TAM 

No. of patients 

Age (yr) 
Mean (SD) 
Range 
570  
>70 

Disease-free interval (no. of patients) 
0 (inoperable) 
5 2  yr 
>2 yr 

‘rime after menopause (yr) 
Mean (SD) 
Range 
110 yr 
>I0 yr 

Predominant site of metastases 
(no. of patients) 

Soft tissue 
Osseous 
Visceral 

No. of different metastatic sites (no. 
of patients) 

1 site 
> I  site 

Performance status (no. of patients) 
Karnofsky range: 

30-80 
90- 100 
Unknown 

Estrogen receptor (no. of patients) 
Positive (2 10 fmol/mg) 
Negative (< 10 fmol/mg) 
Unknown 

61 

67.5 (9.39) 
49-92 

35 
26 

15 
22 
24 

18.0(11.0) 
0-47 
17 
44 

14 
23 
24 

37 
24 

23 
37 

1 

21 
8 

32 

68 

66.8 (1  1.48) 
45-88 

37 
31 

13 
21 
34 

18.6 (11.9) 
1-44 
22 
46 

9 
31 
28 

40 
28 

23 
43 

2 

31 
7 

30 

* None of the differences between groups were significant. 
MPA: medroxyprogesterone acetate; TAM: tamoxifen. 

of tamoxifen (TAM). Additionally, the response after 
cross-over was studied. 

Patients and Methods 

Patient Selection 
‘The study was started in May 1980 as a multicenter, 

prospective, randomized trial, and ended in July 1984. 
Eligible for randomization were previously untreated 
postmenopausal women with measurable metastatic or 
locally advanced breast cancer, irrespective of receptor 
status. Excluded were patients with liver or brain metas- 
tases and patients with only malignant effusion. 

Staging and Follow-up 

The TNM classification, tumor histology, and receptor 
status of the primary tumor were recorded, as well as time 

after menopause and disease-free interval. Physical ex- 
amination included body weight, blood pressure and 
measurement of all visible and palpable tumor lesions. 
The presence of pain and performance status (Karnofsky 
scale) were assessed. Laboratory tests comprised eryth- 
rocyte sedimentation rate (ESR), full blood count, alkaline 
phosphatase, lactate dehydrogenase, gamma glutamyl 
transferase, serum calcium level and albumine concen- 
tration. Additionally, a chest x-ray, skeletal survey, and 
bone scan were performed. Patients were categorized ac- 
cording to the dominant site of disease (soft tissue, bone, 
visceral), the number of metastatic sites, and age (< or 
>70 yrs). Follow-up was carried out after 6 weeks and 
then every 3 months, at which time pretreatment studies 
were repeated. 

Treutment Schedule 

Patients were randomized to receive medroxyproges- 
terone acetate (MPA, FarlutaP) 900 mg daily (300 mg 
three times per day orally) or tamoxifen (TAM, Nol- 
vadex@) 40 mg daily (20 mg twice daily orally). In case of 
progression, therapy was changed to the other treatment 
arm if this was allowed by the patients’ condition. Treat- 
ment had to be given for a period of at least 6 weeks 
before evaluation and was continued until disease pro- 
gression became apparent or unacceptable toxicity oc- 
curred. 

Criteria of Response 

Evaluation of response was done according to the In- 
ternational Union Against Cancer (UICC) criteria.’* 
Complete response (CR) required disappearance of all 
clinical evidence of disease. Partial response (PR) was de- 
fined as a reduction of at least 50% in the sum of the 
products of the diameters of all measurable lesions without 
the appearance of new lesions. No change (NC) was de- 
fined as less than 50% response or an increase of less than 
25% in measurable disease. Patients whose trial of therapy 
was less than 6 weeks were considered not evaluable. Du- 
ration of response and survival were measured from the 
start of therapy. 

Statistical Methods 

Tests for differences in distribution of patients char- 
acteristics between both groups were carried out by means 
of a chi-square test and for age by a Student’s t test. 

Response rates were compared by means of a chi-square 
test. Curves for predicted duration of response and survival 
time were calculated using the method of Kaplan and 
Meier, and the distribution of duration of response and 
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survival were compared using a log-rank test. Statistical 
significance is indicated by P I 0.05. 

Results 

One hundred thirty-eight patients have been entered 
into the study. Of these, 129 patients were evaluable, 68 
in the TAM treatment arm and 6 1 in the MPA treatment 
arm. In the TAM arm, three patients were not evaluable: 
one had rapidly progressive disease within 4 weeks, and 
two were lost to follow-up. In the MPA arm, six patients 
were not evaluable: one had rapidly progressive disease 
within 4 weeks, one was lost to follow-up, and four had 
protocol violation. As to pretreatment characteristics 
(Table l), there was no significant difference in age, dis- 
ease-free interval, time after menopause, number of dif- 
ferent metastatic sites, predominant site of metastases and 
performance status. Unfortunately, the estrogen receptor 
(ER) status was known only in a minority of patients (52). 
In these there was no significant difference in distribution 
of estrogen-positive tumors (2 10 fmol/mg). 

Response in First-Line Treutment 

Of the 61 patients initially treated with MPA, 27 re- 
sponded (44%); 6 had a CR and 21 a PR. Six patients 
( 10%) showed NC and 28 (46%) had PD (Table 2). Of the 
68 patients treated with TAM, 24 responded (35%); 6 had 
a CR and 18 a PR; 15 (22%) had NC and 29 (43%) had 
PD. The difference in response rate between both arms is 
not significant. 

There was a significant difference in remission rate in 
favor of MPA in patients with predominant osseous me- 
tastases (Table 3). Eleven of 23 patients with bone me- 
tastases responded to MPA and 7 of 3 1 to TAM ( P  = 0.05). 
In the patient groups with mainly visceral or soft tissue 
metastases, there was no difference in response to both 
treatment arms. With respect to age, however, there was 
a difference in response rate (CR + PR) in favor of 

TABLE 2. Response to First-line Treatment 

MPA TAM 

Response No. % No. % 

CR 6 10 6 9 
PR 21 34 18 26 
NC 6 10 15 22 
PD 28 46 29 43 

Total 61 100 68 I00 

CR + PR 27 44 24 35 

MPA in the older patients (>70 yrs): 13/26 versus 6/3 1 
(P < 0.05). 

There were no significant differences in remission rate 
between both drugs with respect to disease-free interval, 
time after menopause, number of metastatic sites or per- 
formance status. In the subgroup with ER-positive tumors, 
there were 8 responders (3 CR and 5 PR) in the 2 1 MPA- 
treated and 16 responders (3 CR and 13 PR) in the 31 
TAM-treated patients (NS: not significant). 

The predicted median duration of remission (Kaplan- 
Meier) was 17 months for MPA- and 23 months for TAM- 
treated patients (NS, Fig. 1). In the MPA group the pre- 
dicted median survival time was 20 months and in the 
TAM group, 26 months (NS, Fig. 2). 

Response to Second-Line Treatment 

Of the 3 1 patients who crossed over from TAM to MPA, 
8 achieved a PR, 5 showed NC, and 18 had PD (Table 
4). The responses after second-line MPA were found in 
patients with predominant osseous (5/ 17) and visceral ( 3 /  
14) sites of disease. 

With regard to the 27 patients who crossed over from 
MPA to TAM, no response has been observed (Table 5) .  
Thus, in second-line treatment, MPA is more effective 
than TAM (8/3 1 versus 0/27, P < 0.01). 

TABLE 3. Response Rate With Respect to Predominant Site of Metastases* 
____ 

Number of patients 

MPA TAM 

Predominant site CR PR NC PD Total CR PR NC PD Total 

Soft tissue 3 4 1 6 14 1 2 3 3 9 
Osseous - 11*  2 10 23 1 6 8 16 31 
Visceral 3 6 3 12 24 4 10 4 10 28 

Total 61 68 

* In osseous metastases as predominant site the difference in remission MPA: medroxyprogesterone acetate; TAM: tamoxifen. 
rate (CR + PR) is significantly in favor of the MPA group ( P  = 0.05). 
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FIG. 1. Duration of remission in first-line treatment (Kaplan-Meier). 

Side Effects 

Side effects have been evaluated only during the initial 
treatment. The occurrence of side effects is shown in Table 
6. Increase in body weight was defined as weight gain of 
at least 5 kg in the first three months of treatment, hy- 
pertension as an increase of at least 15 mm Hg in diastolic 
blood pressure after the same period. 

In the MPA-treated patients, an increase of diastolic 
blood pressure (nine patients) and gain in body weight 

(six) were the most frequent side effects. Cardiovascular 
complications included three patients with congestive 
heart failure, which was fatal in one. Three patients had 
trombo-embolic events: one patient, a deep venous leg 
trombosis; one patient, a fatal pulmonary embolism; and 
one patient, a transient ischemic cerebral attack. Three 
patients had disturbed liver function and two patients had 
mildly disturbed renal function. Of the two patients with 
psychic phenomena, one had symptoms of mania and the 
other of depression. The side effects of TAM were less 
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FIG. 2. Survival of all patients (Kaplan-Meier). 
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TABLE 4. Response After Cross-over From TAM to MPA TABLE 5. Response After Cross-over From MPA to TAM 

11  

Response to second-line MPA ResDonse to second-line TAM 
~ 

TAM - MPA CR PR NC PD Total MPA - TAM CR PR NC PD Total 

Response to first 
line TAM 

CR 1 1 
PR 3 1 2 6 
NC 3 1 2 6 
PD 2 2 14 18 

Total - 8 5 18 31 

Response to first 
line MPA 

CR 
PR 
NC 
PD 

1 1 
1 5 6 
1 I 2 
2 16 18 

Total - - 4 23 27 

MPA: rnedroxyprogesterone acetate; TAM: tamoxifen. 

frequent and included hypertension (four patients), hair 
loss (three), increase in body weight (two), and fluid re- 
tention or edema (two). 

Summarizing the side effects in both treatment arms, 
we observed 40 side effects in 24 of the 61 (39%) MPA- 
treated patients, and 15 side effects in 1 1 of the 68 (16%) 
TAM-treated patients. The difference in number of pa- 
tients with side effects is significant (P < 0.01). 

Discussion 

In this study of previously untreated postmenopausal 
women with advanced breast cancer, the response rate 
on oral medroxyprogesterone acetate (MPA) seems higher 
than on tamoxifen (TAM)-44% versus 35%-but the 
difference is not statistically significant. This would be 
expected from the 95% confidence limits, which range 
from 32% to 58% for MPA and from 24% to 48% for 
TAM, showing considerable overlap. The lack of clinical 
significance between the two treatment arms is also dem- 
onstrated by the almost congruent curves for remission 
duration and survival. The response rate of 44% with an 
oral dose of 900 mg MPA equals the response rates of 
approximately 40% with intramuscular MPA in doses of 
500 mg daily or higher,'6,'7320 and the response rate of 
38% after 1200 mg MPA orally.23 

The response rate of 35% on TAM in this study is about 
the same as the response to TAM in postmenopausal 
women stated in other ~ e r i e s . ~ ~ , ~ ~  The relatively favorable 
responses to both drugs in this study may partly be at- 
tributed to the high average age of the patients. 

Patients with osseous metastases had a higher remission 
rate on MPA. Higher response rates to MPA in osseous 
and soft tissue metastases have also been described by 
others,'4"6,18,20,23,26 however, in our study we did not en- 
counter better responses in soft tissue metastases. A pos- 
sible explanation for the favorable effect of MPA on bone 
lesions is the anabolic potency of MPA which might be 

MPA: medroxyprogesterone acetate; TAM: tarnoxifen. 

a stimulating factor for the synthesis of bone matrix and 
the repair process of metastatic skeletal lesions.27 

With respect to tumor response in second-line treat- 
ment there appeared to be a difference between both cross- 
over arms. Of the eight responders to MPA, six patients 
had relapsed after a previous response or NC to TAM, 
suggesting that most of these responders had hormone 
dependent tumors. On the other hand, of the 27 patients 
who failed on TAM in second-line treatment, still 7 had 
had a previous response to MPA. Thus, several of these 
27 patients must have had hormone dependent tumors, 
but were unable to respond to TAM. A similar difference 
in cross-over effect has been described between TAM and 

TABLE 6. Side Effects in First-line Treatment 

MPA (N = 61) TAM (N = 68) 
Symptoms (N = 24) Symptoms (N = 11) 

Hypertension 
Increase in body 

weight 
Cardiovascular 

complications 
Trombo-embolic 

complications 
Disturbed liver 

function 
Disturbed renal 

function 
Fatigue 
Vaginal spotting 
Psychic phenomena 
Cushingoid 
Hair loss 
Nausea 
Exanthema 
Leuco-thrombocytosis 
Sweating 
Pyrosis 
Urinary incontinence 

Total 

9 
6 

3 

3 

3 

2 

2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 

40 

Hypertension 
Hair loss 
Increase in body 

weight 
Fluid retention, 

edema 
Vaginal spotting 
Itching 
Hot flushes 
Bad taste 

4 
3 
2 

2 

1 
1 
1 
1 

15 

N: number of patients. 
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aminogluthetimide.28 The difference in cross-over effect 
has to be explained by a different mode of action of both 
drugs on the tumor cells. TAM may have a dose-depen- 
dent “priming” activity for progesterone  receptor^,^^-^' 
while MPA inhibits the replenishment of the cytoplasmic 
estrogen receptor.18,32 Moreover, the variety of endocrine 
modulating actions of MPA17,23,27,33 and the direct cyto- 
toxic effect of high  dose^'^,^^ could be responsible for an 
additive therapeutic effect in breast cancer cells resistant 
to TAM. 

Side effects are more frequent in MPA-treated than in 
TAM-treated patients. In the MPA-group weight gain and 
hypertension were the most frequent symptoms and were 
probably due to increased appetite and fluid retention as 
a result of the mineralo- and glucocorticoid effects of 
MPA.33 The occurrence of these side effects was not ev- 
idently more frequent than in other studies and seemed 
acceptable for most p a t i e n t ~ . ’ ~ - l ~ , ~ ~ , ~ ~  On the other hand, 
megestrol acetate, another commonly used progestational 
agent with comparable activity in patients with advanced 
breast cancer, seems to have less side effects.35336 Of the 
other, less frequent, side effects, heart failure and the 
trombo-embolic manifestations were the most serious 
complications, leading to two fatal events. The other side 
effects of MPA as well as of TAM were tolerable and tran- 
sient. 

It is clear that the (sometimes severe) side effects of 
MPA will have to be considered in deciding the treatment 
for individual patients. The presence of predisposing risk 
factors as hypertension, cardiovascular or trombo-embolic 
complications, will have to be taken in account. Several 
side effects ascribed to MPA can be of therapeutical ad- 
vantage. Increase of appetite, sense of well-being and per- 
formance status, pain relief, and stimulation of myelo- 
poiesis have been mentioned by others. I 4 3 l 7  

In conclusion, this study shows that oral high-dose MPA 
may be as effective as TAM in postmenopausal patients 
with advanced breast cancer. In the subgroups of patients 
with predominant osseous metastases and patients older 
than 70 years the effect of MPA may even be better. After 
cross-over in case of progression, the response to MPA is 
significantly higher. As MPA has more frequent and oc- 
casionally more serious side effects, it may be preferable 
to reserve MPA for second-line treatment after TAM, 
possibly with exception of patients with predominantly 
osseous metastases or elderly patients. 
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