
Europ. J. Cancer Vol. 15, pp. 593401. 0014~2964/79/04111-0593 $02.00/0 
© Pergamon Press Ltd. 1979. Printed in Great Britain 

Prospective, Randomized Clinical Trial of 
Two Different High Dosages of 
Medroxyprogesterone Acetate (MAP)in the 
Treatment of Metastatic Breast Cancer 

F. PANNUTI,* A. MARTONI,* A. R. DI MARCO,* E. PIANA,* F. SACCANI,~ G. BECCHI,~" G. 
MATTIOLI, + F. BARBANTI,+ + G. A. MARRA,; W. PERSIANI, + L. CACCIARI,§ F. SPAGNOLO,§ 

D. PALENZONA¶ and G. ROCCHETTA¶ 

* Divisione di Oncologia, Ospedale M. Malpighi, Bologna, Italy 
4[ Servizio di Oncologia, Arcispedale S. Maria Nuova, Reggio Emilia, Italy 

~ Divisione di Chirurgia generale, Ospedale Morgagni Pierantoni, Forli, Italy 
§Sezione di Chemioterapia Oncologica, Ospedale Bellaria- San Camillo, Bologna, Italy 

¶Istituto di Genetica, Universith degli Studi, Bologna, Italy 

Abstract--We have demonstrated the possibility of administering MAP (i.m.) at 
much higher doses than was ever previously employed. Daily dosage of 1500 mg i.m. of 
MAP for 30 consecutive days was an effective (44% CR+PR) and well tolerated 
treatment for advanced breast cancer. The aim of the present prospective and 
randomized study was to compare the above regimen with a daily dose of 500 mg i.m. 

for 30 days in postmenopausal women with metastatic breast cancer. A hundred 
patients were admitted to the study and 46 in each group were evaluable; the groups 
were similar for age, duration of the disease, time from menopause, performance status, 
dominant metastatic lesion and previous therapy, 21/46 (45.7%)patients in the 1500 
group and 20/46 (43.5%) patients in the 500 group showed major objective responses 
(CR +PR). The incidence of minimal response, no change and progression was 13, 
15.2 and 26.1% respectively in the 1500mg group and 2.2, 15.2 and 39.1% in the 
500 mg group. When all kinds of responses as well as the incidence of progression are 
taken into consideration the activity of the 1500 mg regimen was significantly superior. 
Bone metastasis gave the best response in both groups (65 and 56% respectively). 
Mean remission duration for CR + PR was 6 + months in both groups. 

Tolerance was good in both groups; a significantly higher incidence of cramps 
119°//o) and fine tremors (19%) was observed in the 1500 group but these symptoms 
disappeared rapidly a few days after the end of treatment. No myelosuppression was 
observed; on the contrary WBC increased significantly in both groups. A marked 
improvement of subjective symptoms was seen with both regimens; pain disappeared in 
85% of patients treated with 1500 mg and 75% of those treated with 500 mg. 

I N T R O D U C T I O N  

THE SYNTHETIC progestins employed in the 
treatment of advanced breast cancer are able 
to induce median objective remission rates of 
about 24%. Medroxyprogesterone acetate 
(MAP) when used at daily low doses 
( < 5 0 0 m g / d a y )  induced median objective re- 
mission rates of about 13% (Table 1). 

In 1973 a few of us [36] showed that, in 
oncology, it was possible to employ higher 
daily doses of medroxyprogesterone acetate 
(MAP) than those that had been previously 
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used (generally tess than 500mg/day i.m.): 
the maximum tolerable dose (MTD)  for MAP 
given i.m. was found to be 1500mg/day for 30 
days. Subsequently we treated 54 patients 
suffering from advanced breast cancer with 
MAP at M T D  and obtained a 44% objective 
remission rate. 

Moreover, being in a position to use a more 
concentrated MAP preparation (F.I. 7401: 
200mg/ml),  we were able to treat a further 
group of 25 patients of the same kind with a 
daily dose of 200 mg/day i.m. for 30 days and 
obtained a 45°/0 objective remission rate [37]. 

The present randomized study, made in 
cooperation with a number of other Institutes, 
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Table 1. Progestin therapy in advanced breast cancer 

Objective response 
Drug No. pts. No. % References 

Progesterone 46 2 5 [ 1, 2] 
Medroxyprogesterone 
acetate (<500rag/day) 257 33 13 [3 9] 
17-c~-Hydroxyprogesterone 
caproate 62 6 10 [10, 11] 
9-c~-Bromo- 11 -/~- 
ketoprogesterone 99 22 19 [12--14] 
17-~-Ethynil- 19 
nortestosterone acetate 451 155 34 [13, 15 23] 
Other 19-nortestosterone 
derivatives 524 118 23 [3, 24-30] 
Other progestins 204 55 27 [5, 31-35] 

Tot al 1643 391 24 

ha,~ been designed to compare the effects of 
two different high M A P  dosages in the treat- 
ment  of advanced breast cancer. 

M A T E R I A L S  A N D  M E T H O D S  

The clinical da ta  referring to the 100 pa- 
tients treated, who were all in a post- 
menopausal  stage, are shown in 'Fable 2. 

Fifty patients at r andom were put on the A 
regimen: MAP/1500 (1500mg of MAP* given 
i .m.- - th is  dose being split in two halves each 
given at 12hr intervals for 30 days) and 50 
patients on the B regimen: MAP/500 (500 mg 
of MAP* i .m.- - th is  dose being split in two 
halves each given at 12hr intervals tbr 30 
days). 

The  durat ion of the t rea tment  was limited 
to 1 month:  

(1) since after this period the injection area 
displays intolerance, making it no longer poss- 
ible to give t reatment  in the majori ty of 
cases and (2) in order to assess possible long- 
term toxic effects. Patients receiving a total 
dose of at least 15g were evaluated for 
remission. 

Evaluat ion of remission was performed wi- 
thin 6 months from the beginning of the 
treatment.  The evaluation criteria adopted 
[38] were as follows: 

C R - - c o m p l e t e  disappearance of all lesions 
for at least 6 months;  P R - - a  reduction super- 
ior to 50(}/o in the surface area of all measur- 
able lesions and thickening or no change in 
osseous lesions for at least 3 months together 
with remission of pain; M R - - a  decrease in 
the surface area of all measurable lesions 

*F}n'!utal ~ 500, 1000 (Farmitalia);  200 mg/ml 
vials. 

ranging between 25 and 5()°,i, and CR or PR 
of s()me lesions with no change in the re- 
mainder  for at least 1 month;  N C - - n o  ap- 
preciable change or <250.o decrease in 
measurable lesions, progression (P)-~a 25°}, in- 
crease in at least one measurable lesion, oc- 
currence of new lesions or progression of 
osteolytic metastases; r e l a p s e - a p p e a r a n c e  of 
new lesions or 25 °' increase in surface area of /O 

all measurable lesions following a period of 
remission or NC. 

The  criteria for pat ient  eligibility: histologic 
diagnosis of advanced breast carcinoma; at 
least one month  free of oncological t reatment  
and no MAP t rea tment  at all; prognosis 
exceeding two months;  age less than 75; nor- 
mal renal and hepatic function; progressive 
disease before start of treatment.  

Patients with liver metastases or solely pleu- 
ral effusion were excluded. Before randomiz- 
ing, patients were stratitied according to: (1) 
time elapsed since menopause:  (a) 1 5yr,  (b) 
over 5yr ;  and (2) the site of the dominant  
lesion: (a) soft tissue (ST), (b) bone (O) and 
(c) viscera (V). The number  of patients tM1- 
ing into the various stratification categories 
were similar in both regimens ('Fable 2). 
Nevertheless, there are some differences be- 
tween the two groups of patients: 4 .5yr  tbr 
the median age, 5 months tbr the free in- 
terval. There  is also a little difference in 
previous endocrine therapies (16 vs 22 pa- 
tients). The  comparison index (C.I. = ra t i o  of 
the number  of patients with dominan t  visceral 
lesions and total number  of patients with 
dominan t  soft tissue and bone lesions) was 
essentially equal being slightly higher in the 
MAP/1500 group; patients in this group with 
dominan t  visceral lesions (which are known to 
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Table 2. Data on treated patients 

595 

MAP/1500 MAP/500 
Median Range Median Range 

58.5 24-75 63.00 34-75 
21.00 0-222 16.00 0-144 

Age (yr) 
Free interval (months) 
Interval between first diagnosis 
and the hormonotherapy (months) 
Time from menopause (months) 
Karnofsky index (%) 
Total dose (g) 
Days of treatment 

32.00 1-300 25.00 2-152 
124.00 2-360 156.00 9-348 
60.00 40-100 70.00 40-100 
45.00 18-65 15.00 6.5-15 
30.00 12-40 30.00 10-35 

No. pts randomized 50.00 50.00 
No. pts evaluable 46.00 46.00 
'rime from menopause: 

1-5 yr 15.00 12.00 
>5 yr 31.00 34.00 

Dominant metastatic lesion: 
Soft tissue (ST) 10.00 10.00 
Osseous (O) 23.00 25.00 
Visceral (V) 13.00 11.00 

*Comparative index: 
V 0.39 0.31 

CI= 
ST+O 

No. of sites involved 
1 27.00 27.00 
2 12.00 13.00 
3 or more 7.00 6.00 

Previous treatments: 
Mastectomy 44.00 42.00 
Radiotherapy 31.00 28.00 
Oophorectomy 12.00 10.00 
Androgens 4.00 9.00 
Progestagens 0.00 2.00 
Estrogens 0.00 1.00 
Chemotherapy 5.00 13.00 

*See text. 

be poorly sensitive to ho rmone  therapy)  were 
13 against 11 in the MAP/500  group.  

All o ther  therapy  was omit ted  dur ing  and 
after M A P  t rea tment  to avoid possible anti- 
t umour  effects and /o r  possible drug  
interference.  

T h e  statistical compar ison between the se- 
ries of  all results of  both regimens was carr ied 
out  using the Z 2 test and Student 's  t-test. 

All the radiological  da ta  was assessed by a 
group of  four radiologists from non- 
par t ic ipa t ing  hospitals. 

T h e  t rea tment  protocol  followed in this 
r andomized  and prospective trial was de- 
posited at the In format ion  Office of U I C C  in 
Paris (Prot. U I C C  75-09)  in 1975. 

RESULTS 

Eight  patients were not  assessed: 6 due to 
protocol  deviations (3 for MAP/1500  and 3 
for MAP/500) ,  1 did not  turn up for month ly  
control  after t rea tment  (MAP/500)  and finally 

1 due to dea th  after 5 days of  t rea tment  with 
MAP/1500 (acute p u lm o n a ry  hear t :  autopsy 
could not be carried out).  

T h e  results are shown in Tab le  3; 21/46 
(45 .6%) patients in MAP/1500  group and 
20/46 (43.5~/o) patients in MAP/500  group 
showed CR + PR. T h e  response rate increases 
to 58 .6% for the MAP/1500 and to 45 .7% for 
the MAP/500  group if M R  is also considered. 
Moreover  it reaches 73.8 and 60 .9° /  respec- 
tively if patients with NC are also considered. 
Average dura t ion  of C R + P R  is 6 +  months 
(range 3 + t o  2 5 + )  in MAP/150  regimen and 
6 +  months  (range 3 +  to 33) in MAP/500  re- 
gimen;  for CR + PR + M R  average dura t ion  
was 6 +  months  for both regimens (respective 
ranges: 3 + to25 + ; 3 + to33). T h e  average du- 
rat ion of  NC was respectively 5 +  months 
(range 1 - 1 1 ) a n d  4 +  months (range 1-9). 

T h e  statistical comparison of  the different 
response kinds shows a significant difference 
between the two treatments:  this difference, 
which favours MAP/1500 group,  is evident  
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Table 3. Response to therapy 

MAP/1500* MAP/500* 

CR 0/46 (--),, ~ 45.6o,35 ,, ) 1/46 (2.2%) ~ 43.5%"1 "] 
PR 21/46 (45.6 'o)J ? .8 . (5  . ~  73.8,1 19/46 (41.3".)J  ? 
MR 6/46 (13%) . )  1/46 (2.2%) j 45.7% 

3 5 NC 7/46 (15.2'?o) 7/46 (15.2%) 
P 12/46 (26.1'7o) 18/46 (39.1%) 

60.9% 

*Statistical comparison between the two treatments showed sigtinicant differences (Z{l)= 4.74; P < 0.05)at MR 
and P level. 

when values of M R  and P are considered 
joint ly  according the the modalities of the Z 2 
test. 

In 'Fable 4 the results are analyzed in 
relation to the menopausal  status, the do- 
minant  metastatic lesion, the number  of sites 
involved, the free interval and the time elap- 
sed from the beginning of disease up to the 
present t reatment.  The value of these para- 
meters does not have a statistically significant 
effect on the comparison between the two 
regimens. 

Also confirmed in this trial is the lower 
remission rate following hormone therapy in 
patients with visceral metastases compared to 
patients with other metastatic sites. The  above 

can be seen in greater detail in 'Fable 5. The 
MAP/1500 regimen showed higher remission 
rates in lymph-node,  skin, osseous and pleural 
lesions. However,  these differences between 
the two regimens were not statistically 
significant. 

Figures 1 and 2 show the survival curves of 
the two groups. In the first general figure, a 
significant difference is seen only at 3 months 
after point by point comparison (at 3, 6, 12, 
24 and 36 months) according to the Z 2 test. 

It  should be noted that  the curve related to 
patients treated with MAP/1500 is constantly 
better than that  of the group treated with 
MAP/500. Figure 2 shows survival curves in 
more analytic form and for each group in- 

Table 4. CR+PR/total pts according to the time from me- 
nopause, dominant metastatic lesion, .~:o. of sites involved, Jree 

interval and length o J" disease 

MAP/1500* MAP/500* 

Time from menopause: 
1-5 yr 7/15 (47%) 6/12 (50%) 
>5 yr 14/31 (45%) 14/34 (41°o) 

Dominant meta- 
static lesion: 

ST 3/9 (33%) 3/10 (30°;) 
O 15/23 (65%) 14/25 (56".) 
V 3/14 (21%) 3/11 (27",,) 

No. of sites involved : 
1 13/27 ~48 °j ) 15/27 (55",) 
2 5/12 (42%) 2/t3 (23".) 
3 or more 3/7 (43%) 3/6 (50%) 

Free interval: 
0 2/3 (67%) 2/5 (40%) 
0-2 yr 10/21 (48%) 8/24 (33%) 
>2 yr 9/22 (41%) 10/17 (59°.o) 

Length of disease: 
0-2 yr 9/19 (47"o) 9/19 (47%) 
2-5 yr 7/14 (50%) 8/19 (42%) 

o '  O ,  >.5 yr 5/13 (39/o) 3./8 (38 .o) 

*No significant difference between the two treatments (Z 2). 
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Table 5. CR + PR/total pts according to site of lesion 

MAP/1500* MAP/500* 

Primary tumour 0/2 (--) 
LFG 5/8 (63°..0) 3/10 (30°'o 
Skin 10/15 (67%) 3/15 (20% 
Bones 19/29 (66%) 17/29 (59% 
Lung 1/10 (10%) 3/10 (30% 
Pleura 4/7 (57%) 1/5 (20°'o 

* N o  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  t w o  t r e a t m e n t s  

(/.~). 
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Fig. 2. Advanced breast cancer survival. 
MAP 1500 R = MAP 1500 responders ( CR + PR ~ MR) pls 19. 
MAP 1500 NR = MAP 1500 non-responders C.VC+ P) pts 17. 
MAP 500 R= MAP 500 responders (CR + PR *, MR) pts 21. 
MAP 500 N R = M A P  500 non-responders (NC + P) pts 12. 
* =Significant difference between the MAP 1500 NR and MAt 

500 NR groups (/.2 = 0.025 - P < 0.05). 

A significant difference does exist (P<0 .05)  at 
3 months between non-responders of the two 
groups (MAP/1500 regimen has a better sur- 
vival rate than  MAP/500).  

In 'Fable 6 the subjective remissions of 
more important  symptoms are given: upon 

Table 6. Symptoms of remission (A"o. ~ remissions/total pts 
affected) 

MAP/1500" MAP/500* 

Pain 22/26 (85%) 21/28 (75%) 
Dyspnoea 6/9 (67%) 3/6 (50°o) 
Asthenia 18/25 (72%) 16/24 (67%) 
Anorexia 10/10 (100%) 13/16 (81%) 
Walking impairment 7/10 (70%) 5/12 (42%) 

*No significant difference between the two treatments (/2). 

dicating the survival of responders (complete 
response, CR;  partial response, PR;  minimal  
response, M R )  and of non-responders (no 
change, NC;  progression, P). Statistical point 
by point comparison (at 3, 12, 18, 27 and 36 
months)  according to the Z 2 test does not 
reveal significant differences between respon- 
ders belonging to the group treated with 
MAP/1500 and those treated with MAP/500.  

In both groups responders (CR, PR, M R )  
have a better survival rate than non- 
responders (NC, P). Such difference is statisti- 
cally significant only at 12, 18 and 27 months. 

statistical comparison the differences between 
the two regimens are not significant; it should 
however be stressed that  remission rates are 
constantly higher for the MAP/1500 regimen. 
The  same considerations apply to the series of 
pain remission rates during the 4 weeks of 
t rea tment  ('Fable 7). 

This trial also confirms the finding, which is 
specific for MAP,  that  pain from metastatic 
lesions is promptly  relieved in a high number  
of patients. 

Clinical tolerance (Table 8) is quali tat ively 
similar in both groups of patients. There is a 
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Behaviour of pain during the treatment. (No. pts with remission/total pts 
affected) 

1 2 3 4 (weeks) 

MAP/1500* 8/20 (40%) 12/20 (60%) 14/20 (70%) 16/20 (80%) 
MAP/500* 6/21 (29%) 8/21 (38%) 10/21 (48%) 15/21 (71%) 

*No significant difference between the two treatments (Z 2). 

Table 8. Toxicology: side eJfect.s 

MAP/1500 MAP/500 

Gluteal abscess 7/46 (15% 
Gluteal infiltration 3/46 (6%) 
Facies lunaris 5/46 (11% 
Sweating 3/46 (6%) 
Fine tremors* 9/46 (19% 
Vaginal spotting 3/46 (6'Ii,) 
Thrombophlebitis 0//46 (--) 
Cramps* 9/46 (19% 

1/46 (2%) 
4/46 (9%) 
2/46 (4'1o) 
]/46 (2 % ) 
1/46 (2 % ) 
/)/46 (---) 
0/46 ( ) 
1/46 (2%) 

*Significant difference between the two treatments. ()~2=5.66; P 
<0.025). 

greater  incidence of local and systemic clinical 
side-effects in the MAP/1500 regimen,  and 
this takes on statistical significance for fine 
t remors and cramps. All the symptoms obser- 
ved were found to be totally reversible in both  
groups within 40-50 days following the end of  
t rea tment .  

T h e  chemical  and hematochemica l  tests 
that  unde rwen t  statistically significant changes 
are given in Ta b l e  9 the other  tests carried 
out  (RBC, hemoglobin,  alkaline phosphatase,  
S G O T ,  S G P T ,  calcium, phosphorus,  sodium 
plasma levels) did not undergo  statistically 
significant changes after t reatment .  T h e  infor- 
mat ion  given above does not  differ from that  
shown in other  groups of patients of the same 
kind t reated with high doses of M A P  [36 38]. 

D I S C U S S I O N  

This trial confirms, as previously repor ted 
[37, 38], the objective and subjective remis- 
sion rates and the par t icular  anti-pain effect of 
M A P  administered in high doses to patients 
with metastat ic breast cancer.  

Compar ison between the two high dose 
M A P  regimens shows a greater  statistically 
significant incidence of  MR,  a bet ter  overall 
survival rate and a higher  remission rate, not 
statistically significant, for all symptoms con- 
sidered, in the MAP/1500  regimen. 

As for clinical tolerance a higher  (statisti- 
cally significant) occurrence of  cramps and 
fine tremors was found at the higher  M A P  
dosage. T h e  above regimen also induces a 

Table 9. gbxicolo~: blood data 

MAP/1500 MAP/500 
N2 before ~ after P X before X after P 

6.54 7.95 P<0.05 6.50 7.61 P<0.01 
236.00 289.00 P<0.01 212.15 264.16 

0.60 0.47 P<0.05 0.61 0.58 
17.22 18.48 19.82 17.41 P<0.05 
0.92 0.93 (I.83 0.91 P<0.05 
4.89 4.37 P<0.05 4.71 4.72 

136.93 75.50 P<0.01 94.03 82.87 
6.96 6.97 6.83 7.20 P<0.01 
4.43 4.77 P<0.05 4.08 4.30 

WBC 
Platelets 
Bilirubin 
BUN 
Creatinine 
Uric acid 
Glucose 
Total protein 
K* 

*Significant difference {t = 2.56; P < 0.05) between tile two treatments. 
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greater ,  though not statistically significant, 
incidence of  gluteal abscesses. I t  should be 
noted that  this t r ea tment  regimen had in- 
duced,  dur ing  the first studies some of  us 
carr ied out  [36, 37], an even higher  incidence 
of  gluteal abscesses. T h e  availabil i ty of a more  
concent ra ted  drug,  and most of  all, a bet ter  
knowledge of  the problem will allow us, as has 
been seen in our  most recent  experience,  to 
reduce  the incidence of  this side-effect. 

In any case the side-effects observed are 
reversible in t ime and do not exclude the 
possibility of  passing on to chemothe rapy  in 
the event  of  progression of  the disease. As for 
the mechanism of  action, the results obta ined  
with M A P  lead us to believe that  the response 
is not only media ted  through hormona l  re- 
ceptors (which probab ly  saturate  at lower 
levels), but  also by the drug's  own capaci ty  to 
" in te r fe re"  at various levels: direct ly (exter- 
nally to the receptors mechanism)  at cell-level 
or indirect ly at the level of  o ther  endocrinous 
glands (adrenals, ovaries and hypophysis)  and 
perhaps  at an immune  level. 

In conclusion there are very small differ- 
ences be tween the two regimens. Nevertheless 
taking into account  that  objectiveness, sub- 
jectiveness and survival were superior in 
MAP/1500  group,  today we prefer to t reat  
out  patients with the higher  dosage. The  only 
d isadvantage  with this dosage was a higher  
incidence of  side-effects, but  as described be- 
fore [38] all these side-effects are reversible. 

Finally, this polycentr ic  study on the one 
hand  confirms our  previous results, and on the 
other  bears out  the impor tance  that  high 
doses of M A P  (daily doses exceeding 
500 mg/ i .m.)  have in the t rea tment ,  strategy for 
this kind of  patient .  High doses of  M A P  are 
an al ternat ive to t radi t ional  hormona l  mani-  
pulat ion and are perhaps to be preferred as a 
first choice to po lychemothe rapy  which on the 
average is capable  of  inducing 50°,/o remission 
rates [39]. 

To  this date,  local intolerance is the only 
factor that  limits t rea tment  with MAT/1500 .  

I t  is our  opinion that  the difficulties stem- 
ming from insufficient local tolerance can be 
perhaps overcome by taking into account  the 
experience of  some of us [40, 41] who found 
that  it was possible to use massive doses of 
M A P  in oncology orally (2000mg/day  for 30 
days) wi thout  the appearance  of notable  
side-effects. H o w  far oral adminis t ra t ion of  
high doses of  M A P  m ay  be useful in patients 
suffering from advanced  breast  cancer  is open 
to deba te  and this is a problem we were 
current ly  examining.  
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