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Comparison of Chemotherapy With or Without 
Medroxyprogesterone Acetate for Advanced or 

Recurrent Breast Cancer 
‘I’. Tominaga, 0. Abe, A. Ohshima, H. Hayasaka, J. Uchino, R. Abe, 

K. Enomoto, M. Izuo, H. Watanabe, 0. Takatani, M. Yoshida, K. Sakai, 
H. Koyama, T. Hattori, T. Senoo, Y. Monden and Y. Nomura 

The usefulness of CAF [cyclophosphamide (CPA)/doxorubicin (ADR)/S-fluorouracil (5FU)]+ medroxyproges- 
terone acetate (MPA) therapy for advanced/recurrent breast cancer was studied in a randomised trial at 56 
institutions. Patients received CAF therapy [CPA: 100 mg, orally, days 1-14; ADR: 30 mg/m*, intravenously 
(i.v.), days 1 and 8; S-FU: 500 mg/m2, i.v., days 1 and 8) in arm I, or CAF+MPA therapy (CAF+MPA 1200 mg, 
daily) in arm II. The response rate was significantly higher (P = 0.041) in arm II (53.S%, 46/86) than arm I (36.6%, 
30182). The response rate by tumour site was signikantly higher for lymph node and bone lesions in arm II. 
Partial response duration and overall response duration were significantly longer in arm II. Incidences of anorexia 
and nausea/vomiting were significantly higher in arm I but in arm II, moon face, oedema and vaginal bleeding 
were significantly higher. Many patients in arm II demonstrated improvement in performance status and weight 
loss, suggesting a beneficial effect of MPA. The chemoendocrine therapy with CAF+MPA appears to be more 
beneficial than CAF alone in the treatment of advanced/recurrent breast cancer. 
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INTRODUCTION 
MEDROXYPROGESTERONEACETATE (MPA)isaprogesteroneagenr 
which was first synthesised in 1958. It has been reported to have 
antioestrogenic, antiandrogenic and antigonadotropic activities 
[l], and to show antitumour effects against carcinomas of the 
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breast, endometrium and other hormone-dependent tumours 

t2, 31. 
Attention has been paid to the clinical efficacy of MPA against 

breast cancer since the effect of its high dose administration was 
first reported by Pannuti and colleagues [4] in the early 1970s. 
Besides a high response rate, beneficial effects of MPA including 
moderation of anorexia and other gastrointestinal disorders and 
improvement in performance status (PS), have been reported 
[5-71. 

As has been reported [S] , chemoendocrine therapy with MPA 
and chemotherapy was more effective than each therapy alone 
in DMBA-induced mammary tumour in rats; the combined 
therapy is expected to be clinically useful. 

In the present study, we compared the efficacy of the combi- 
nation of MPA and cyclophosphamide, doxorubicin, S-fluorou- 
racil (CAF) therapy [9, lo] with CAF therapy alone in advanced 
or recurrent breast cancer patients. 

Patients 
PATIENTS AND METHODS 

The subjects of the study were 226 patients with advanced or 
recurrent breast cancer who had not received previous treatment 
or had failed to respond to previous treatment. They were 
selected from the patients who visited the 56 participating 
hospitals across Japan (Appendix) between June 1987 and May 
1989. 
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Methods 
Treatment schedules. The induction regimens employed were 

the combination of cyclophosphamide (CPA) plus doxorubicin 
(ADR) plus 5-fluorouracil(5FU) (CAF therapy) in arm I, and 
the same CAF therapy combined with MPA (CAF + MPA 
therapy) in arm II. 

Patients who achieved complete response (CR) or partial 
response (PR) with either of the induction regimens and stable 
patients received oral 5-FU in arm I or 5-FU combined with 
MPA in arm II as a maintenance regimen. The doses and 
administration schedules for the induction and maintenance 
regimens are shown in Table 1. The induction regimens were 
given, in principle, in three cycles of 4 weeks each, and the 
maintenance regimens were continued as long as possible. 

Allocation of patients. The envelope method was employed, 
and patients were randomly assigned to arm I or arm II. 

Assessment of effect. The effect of each therapy was assessed 
in accordance with the “Standards for Assessment of the Thera- 
peutic Effects in Advanced and Recurrent Breast Cancer Pati- 
ents” (Japan Breast Cancer Society, 1987) and “Criteria for the 
Evaluation of the Clinical Effects of Solid Cancer Chemo- 
therapy” (Japan Society for Cancer Therapy, 1986). The dur- 
ations of response and survival were assessed by a follow-up 
examination in August 1991. The median follow-up duration 
was 172.9 weeks (arm I: 176.3 weeks, arm II: 170.1 weeks). 

The background factors of the patients, effects and side- 
effects were statistically compared between therapy groups by 
the x*-test, t-test and Mann-Whitney U test, respectively. The 
generalised Wilcoxon test and log-rank test were employed 
for comparison of the durations of response and survival, 
respectively. 

Eligibility 
RESULTS 

Of the 226 patients registered in this study, 27 were ineligible 
because of insufficient withdrawal duration from previous treat- 
ment (18 patients), no assessible lesion (7 patients) or cancers 
other than breast cancer (2 patients) leaving 199 eligible cases. 
For 31 of these treatment did not comply with the treatment 
schedule due to early termination of treatment (16 patients), 
inappropriate observation of the lesion (8 patients), misallocation 
to arms (5 patients) or treatment by other therapies (2 patients) 
and these were defined as incomplete cases. Complete cases in 
this study, therefore, totalled 168. Evaluation of response rate, 
durations of response, PS and body weight change was made for 

complete cases. 27 incomplete cases (but not the 5 patients for 
misallocation and 2 for other therapies) were added to complete 
cases in evaluation of response rate and side effects, yielding 192 
accessible cases. 

Patients’ characteristics 
Data on the background factors of eligible cases are shown in 

Table 2. There was no significant difference between arms in 
relation to age, menopausal status, advanced/recurrent carci- 
noma, disease-free interval, with/without previous treatment, 
histology, site of tumour, or the cycle of induction treatment. 

Clinical effects 
A comparison of response rates for the 168 complete cases is 

shown in Table 3. The response rate was significantly higher (P 
= 0.041) in arm II (53.5%, 46/86; CR: 11, PR:35) than in arm I 
(36.6%, 30182; CR:lO, PR:20). Response rate for the 192 
assessible cases was 47.5% (48/101; CR:ll, PR:37) in arm II 
compared to 33.0% (30/92; CR:lO, PR:20) in arm I (P = 0.057). 

Response rate as a function of the site of tumour was sign& 
cantly higher in arm II for lymph node (75.0 versus 38.5%, P = 
0.021) and bone (36.6 versus 10.7%, P = 0.034) (Table 4). 

Data on the duration of response are shown in Table 5. PR 
duration (median value) was 33.7 weeks in arm II versus 14.1 
weeks in arm I, with a significant prolongation (P = 0.001) in 
arm II. Overall response duration was 44.6 weeks in arm II 
versus 26.1 weeks in arm I, showing a significant prolongation 
(P = 0.023) in arm II. Duration of CRs were not significantly 
different (P = 0.64). 

The duration of 50% survival was 94.8 weeks in arm II and 
82.4 weeks in arm I with slight prolongation in arm II, but there 
was no significant difference between arms (P = 0.210) (Figure 

1). 
Side-effects observed in both arms included alopecia, anor- 

exia, nausea and vomiting, which were thought to be attributable 
to the CAF therapy. The incidence, however, of anorexia, 
nausea and vomiting was significantly lower in arm II. Moon- 
face, oedema and vaginal bleeding, in contrast, occurred at a 
higher incidence in arm II (Table 6). 

Changes in WBC and platelet counts are shown in Figures 2 
and 3. WBC count was significantly higher in arm II at 5 weeks 
and 9 weeks after the treatment started, whereas platelet cotmt 
was significantly higher in arm II at 3 weeks and 7 weeks after 
the treatment started. 

The effects of the treatments on PS were evaluated by the 
change in grade before and after treatment, and categorised as 
improved, unchanged, or deteriorated. Improved cases 

Table 1. Treatment schedule 

Induction regimen (one cycle/4 weeks) 
Drug Route Dose Schedule 

Maintenance regimen 
Route Dose Schedule 

Arm1 
(CAF) 

Arm II 

(CAF+MPA) 

CPA p.o. 
ADR i.v. 

S-FU i.v. 

CPA p.0. 

ADR i.v. 

5-FU i.v. 
MPA p.o. 

100 mg 
30 mg/m’ 

500 mg/m* 

100 mg 

30 mg/m’ 

500 mg/m* 
1200 mg 

days l-14 

days 1,8 

days 1,8 

days 1-14 

days 1,8 

days 1, 8 

daily 

p.0. 200 mg Daily 

p.0. 200 mg Daily 
p.0. 1200 mg Daily 

p.o., oral; iv., intravenous. CPA, cyclosphosphamide; ADR, doxorubicin; S-FU, Sfluorouracil; MPA, 

medroxyprogesterone acetate; CAF, CPA + ADR + SFU. 
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Table 2. Patients’ characteristics (eligible cases) 

AllllI Aim II Total 

Number of patients 
Mean age (years) 
Menopausal status 

Pre 
Peri 
Post 
Castrated 

Advanced 
Recurrent 

Disease-free interval (years) 
0 
il 
1-2 
2-3 
3< 

Previous treatment 
Yes 
No 

Histology 
Papillary tubular 
Scirrhous 
Solid tubular 
Others 
Unknown 

Site 
Breast 
Skin and subcutaneous 
Lymph node 
Lung 
Pleura 
Liver 
Bone 
Other 

Induction treatment (cycles) 
<l 
<2 
<3 
35 

96 103 
52.6 53.2 

35 
11 
43 

7 

19 
77 

19 20 39 
15 22 37 
18 14 32 
12 17 29 
32 30 62 

54 55 109 
42 48 90 

15 
33 
31 

5 
12 

10 16 26 
21 20 41 
28 31 59 
24 31 55 
14 9 23 
14 22 36 
31 44 75 
4 1 5 

6 5 11 
15 12 27 
24 18 42 
51 68 119 

199 

33 68 
10 21 
52 95 
8 15 

20 39 
83 160 

13 28 
32 65 
40 71 

6 11 
12 24 

accounted for 7.9% of the patients in arm I and 15.6% in arm II, 
while deteriorated cases accounted for 32.6% in the former and 
20.8% in the latter. The data indicate that arm II had a 
significantly higher percentage of improved cases with fewer 
deteriorated cases (P = 0.029) (Table 7). The incidence of loss 
of body weight after the treatment was 36.3% in arm II versus 

66.7% in arm I, which was a significant difference (P < 0.001) 
(Table 8). 

DISCUSSION 
Endocrine therapy combined with chemotherapy for 

advanced or recurrent breast cancer is expected to be more 
beneficial than either of the therapies alone. There have been 
reports [ 1 l] of an increase in response rate in comparative studies 
of chemotherapy and chemoendocrine therapy. Our previous 
study [12] comparing CAF with CAF plus tamoxifen demon- 
strated a good result for the chemoendocrine regimen in terms 
of response rate, but it failed to show prolongation of the 
durations of response and survival. 

A synergetic effect has been reported with the combination of 
S-FU and MPA in human cell lines and mice, and, in addition, 
effects to relieve the lethal toxicity, weight loss and myelosup- 
pression induced by 5-FU have been reported [13, 141. 

In our present study, the results obtained in the group treated 
with the MPA plus chemotherapy combination (arm II) were 
signikantly better than the results for the group treated with 
CAF alone with a response rate of 53.5% in arm II and 36.6% in 
arm I. The results as a function of the tumour site were 
significantly better for lymph node and bone lesions in arm II. 
Particularly noteworthy is that the effect on bone lesions, which 
had been thought to respond poorly to chemotherapy, was 
favorably enhanced. 

With regard to the duration of response, significantly greater 
prolongation was obtained in arm II for duration of PR and 
overall response duration. There has been another report [15] 
showing the same benefits of MPA with significant increase in 
response rate and significant prolongation of the duration of 
response by combination of MPA plus chemotherapy compared 
with chemotherapy alone. 

The duration of survival was longer in arm II, though the 
difference between arms was not statistically significant. How- 
ever, it has been reported that the survival in responding patients 
was significantly prolonged in the group treated with MPA 
combined with chemotherapy [16]. The result of our study 
suggests that MPA might play an important role in prolonging 
the duration of survival, but this should be confirmed by further 
studies. 

Nausea, vomiting and anorexia occurred at a significantly 
lower incidence and moon face, vaginal bleeding and oedema at 
a significantly higher incidence in arm II. Both WBC (recovered 
level) and platelet count (lowest level during the cycle) were 
significantly higher in arm II, indicating a protective effect of 
MPA on myelosuppression. 

There have been other reports [17, 181 on the effects of 
the combination of MPA with chemotherapy in alleviating 
gastrointestinal disorders, such as nausea and vomiting, associ- 

Table 3. Response rate for complete cases (n = 168) 

ArmI 
Arm II 

Total 

n CR PR NC PD CR+PR (%, 95% CI) x*-test 

82 10 20 25 27 30 (36.6,26.2-48.0) P = 0.041* 
86 11 35 22 18 46 (53.5,42.1-64.3) 

168 21 55 47 45 76 (45.2,37.7-52.7) 

*P<O.OS. 95% CI: 95% confidence interval; CR, complete response; PR, partial response; NC, no 
change; PD, progressive disease. 
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Table 4. Response rate as a function of tumour site 

CR PR NC PD CR+PR (% 95% CI) x*-test 

Breast 
Arm1 
Arm II 

Skin and subcutaneous 
Arm1 
Arm II 

Lymph node 
Arm1 
Arm II 

Lum? 
AMII 
Arm II 

Pleura 
Ann1 
Arm II 

Liver 
AImI 
Arm II 

Bone 
Arm1 
Arm II 

Other 
AImI 
Aim11 

3 3 2 1 619 (66.7, 29.9-92.5) 

4 3 2 1 7/10 (70.0, 34.8-93.3) 

5 2 5 8 7120 (35.0, 15.4-59.2) 

4 s 4 S 9118 (50.0, 26.0-74.0) 

3 7 13 3 10126 (38.5, 20.2-59.4) 
12 6 2 4 18124 (75.0, 53.3-90.2) 

4 4 6 6 S/20 (40.0, 19.1-64.0) 
s 7 9 7 12128 (42.9, 24.5-62.8) 

0 3 7 3 3113 (23.1, 5.0-53.8) 
0 4 2 3 419 (44.4, 13.7-78.8) 

1 2 7 4 304 (21.4, 4.7-50.8) 
0 7 6 6 7/19 (36.8, 16.3-61.6) 

0 3 
0 1s 

1 2 
0 0 

16 
21 

0 
1 

3128 (10.7, 2.3-28.2) 
15.41 (36.6, 22.1-53.1) 

314 
O/l 

(75.0, 19.4-99.4) 

(0.0, 0.0-97.5) 

P=l.OOO 

P=O.545 

p=o.o21* 

r= 1.000 

P=O.554 

P=O.569 

p=o.o34* 

P=O.820 

*P<O.OS. See Table 3 for abbreviations. 

ated with chemotherapy, and in moderating chemotherapy- 
induced bone marrow suppression, presenting as a decrease in 
WBC count. Others have reported that MPA combined with 
chemotherapy allowed the scheduled doses of chemotherapy to 
be accomplished [19], and the time required for one cycle of 
chemotherapy to be shortened [20], suggesting that MPA has 
unique properties which are not available with other hormone 
agents. 

Thrombosis, which had attracted much attention in Japan 
because of reports of some cases developing this condition, was 
observed in only 1 patient in our study. 

The effect of MPA in improving PS has been compared with 

Table 5. Duration of response 

Median Max Min g-Wilcoxon 
(weeks) (weeks) (weeks) test 

CR duration 

AilIt 46.1 139 10 P=O.640 
Arm II 42.0 185 8 

PR duration 

Arm1 14.1 96 4 P=o.OOl+ 
Arm II 33.7 17s 4 

Overall duration 

AIRI 26.1 143 6 P=0.023* 
Arm II 44.6 199 9 

*P<O.OS; +P<O.Ol. CR, complete response; PR, partial response. 

s 

that of mepitiostane in a double-blind study by Yoshida and 
colleages [21] who reported that the PS improvement rate was 
significantly higher in patients treated with MPA than in those 
treated with mepitiostane. Increase in body weight reflecting the 
recovery of appetite has also been reported with MPA [22, 231. 
Chemotherapy is sometimes accompanied by the deterioration 
of PS or loss of body weight, which negatively affects the quality 
of life of the patient. Addition of MPA to chemotherapy is 
expected to play an important role in improving the quality of 
life due to its effects improving the PS and inhibiting loss of 
body weight, 

Our present study on the MPA plus chemotherapy regime 
demonstrated the following effects of the therapy: (1) an increase 

Arm I 82.4 weeks 
Arm II 94.8 weeks 

40- 

30- 

20 

10 t 
Log rank test: P = 0.210 Arm1 

I I I I I 
50 100 150 180 

Weeks 

Figure 1. Survival curves (Kaplan-Meier method). 
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Table 6. Side-effects Table 7. Changes in petformance status 

Arm I (%) Arm II (%) Arm I (%) Arm II (%) 
(n = 91) (n = 101) $-test (n = 91) (n = 101) 

Alopecia 66 (72.5) 80 (79.2) P=O.835 
Anorexia 55 (60.4) 45 (44.6) F=O.O40* 
Nausea and vomiting 55 (60.4) 40 (39.6) P=O.O06+ 
Malaise 35 (38.5) 34 (33.7) P=O.588 
Stomatitis 23 (25.3) 21 (20.8) P=O.571 
Fever 21 (23.1) 19 (18.8) P=O.583 
Moon face 3 (3.3) 32 (31.7) P<o.ool+ 
Oedema 4 (4.4) 15 (14.9) P=O.O29* 
Vaginal bleeding 2 (2.2) 14 (13.9) P=0.008+ 
Diarrhoea 5 (5.5) 8 (7.9) P=O.704 
Other 10 (11.0) 18 (17.8) P=O.257 

Improved 7 (7.9) 15 (15.6) 
Unchanged 53 (59.5) 61 (63.5) 
Deteriorated 29 (32.6) 20 (20.8) 
Not measured 2 5 

U-test; P=O.O29. 

Table 8. Changes in boa’y weight 

ArmI Arm II (%) 
(n = 91) (n = 101) 

*r<o.os; +P<o.ol. 

60OQr 

I I I I I I 

0 1 3 5 7 9 11 

Weeks 

--Arm1 t-test * 5 weeks P = 0.002 
---Arm11 * 9 weeks P < 0.001 

Figure 2. Changes in white blood cell count. 

30OOOr 

28000- 

26 000 - 

16000- 
-+ , 

I I I I I 

0 1 3 5 7 9 11 

Weeks 

-Arm I t-test * 3 weeks P = 0.001 
---Arm II t 7 weeks P = 0.036 

Figure 3. Changes in platelet count. 

in response rate (for lymph node and bone lesions, in particular); 
(2) prolongation of the duration of response (PR duration and 
overall response duration); (3) moderation of the digestive 
symptoms and bone marrow suppression induced by CAF 
therapy; and (4) improvement in the PS and inhibition of loss of 

body weight. 
Based on the above results, MPA combined with CAF therapy 

is more beneficial than CAF therapy alone in the treatment of 
advanced or recurrent breast cancer. 

Gain 27 (33.3) 58 (63.7) 
Loss 54 (66.7) 33 (36.3) 
Not measured 10 10 

x*-test; P<O.OOl. 
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