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Summary.  The combination o f  mitozantrone and predni- 
mustine has been reported to elicit response rates o f  around 
50% in patients with advanced breast cancer. In the present 
trial, either three or nine courses o f  this combinat ion were 
given to previously untreated patients with advanced breast 
cancer. Mitozantrone was given at 12 mg/m 2 on day 1 and 
prednimustine was given orally at 130 mg/m2 on days 
1 - 5 ;  treatment was repeated every 4 weeks. A total of  
34 patients were treated; the performance status was 0 - 1  
in 29 subjects and 2 in 5 cases. Locoregional  disease only 
was present in 13 patients; 9 showed tung involvement; 8, 
liver; 3, bone; and 1, stomach involvement.  A total of  
10 subjects had received no prior hormone therapy. The 
median disease-free interval f rom the time of  initial diag- 
nosis was 24 months (range, 0 - 1 4 4  months). In all 
14/23 patients exhibited an oestrogen receptor level of  
>20 fmol. Grade 1 nausea and vomiting occurred in 
16 patients and that of  grade 2 - 3 ,  in 11 subjects; nausea 
was prolonged for >10 days in 7 cases. Grade 4 neutro- 
penia occurred in 2 patients. The response rate was 21% 
(95% confidence interval, 8 % - 3 8 % ) .  The combinat ion o f  
mitozantrone and oral prednimustine is toxic and displays 
low activity. 

sites of  disease [1, 11, 13]. The present study was a ran- 
domised phase II trial using these two agents in which 
patients were randomised to either three or nine courses o f  
prednimustine and mitozantrone. Unfortunately, the re- 
ported response rate was not reproducible and the ran- 
domised study was therefore abandoned. 

Patients and methods 

Patients exhibiting advanced breast cancer who had not previously un- 
dergone chemotherapy (apart from adjuvant chemotherapy) and dis- 
played a good performance status and a life expectancy of at least 
3 months were entered into the study. The patients characteristics are 
shown in Table 1. Prednimustine was given orally at a dose of 
130 mg/m 2 on days 1-5, and mitozantrone was given i.v. at 12 mg/ma 
on day 1. Treatment was repeated at 28-day intervals. Patients who had 
been randomised to receive three courses stopped treatment at that point, 
and those who had been randomised to nine courses continued treatment 
until either their disease had progressed, toxicity had become limiting or 
all nine courses had been completed. The blood count was checked 
before each course and treatment was delayed by 1 week if the WCC was 
<3 x 109/1 or the platelet count was <100x 109/1. If the WCC was 2.5- 
3 • 109/1 or the platelet count was 75 - 100 x 109/1 after a 1-week delay, 
the dose was reduced to 75% of the starting level. Objective response 
was assessed after three courses using the criteria of the International 
Union Against Cancer [5]. 

Introduction 

Prednimustine is an oral ester o f  chlorambucil  mad prednis- 
olone that has shown activity in several types of  human 
cancer, notably lymphoma,  breast and ovarian carcinoma 
[3, 4, 6 - 8 ] .  Three phase II studies using prednimustine as 
a single agent in advanced breast cancer have reported 
modest  toxicity and varying activity of  9%, 0 and 40% [2, 
10, 12]. Two large phase II studies using a combination of  
mitozantrone and prednimustine have achieved response 
rates of  around 50% with responses being observed at all 
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Results 

A total of  34 patients were entered into the study. The 
median age was 58 years (range, 3 4 - 7 3  years). The per- 
formance status was 0 - 1  in 29 patients and 2 in 5 cases. 
Locoregional  disease only was present in 13 subjects; 
9 showed lung involvement; 8, liver; 3, bone; and 1, 
s tomach involvement.  Ten patients had received no prior 
hormone therapy. The median disease-free interval 
f rom the time of  initial diagnosis was 24 months (range, 
0 - 1 4 4  months). In all, 14/23 subjects displayed an oestro- 
gen receptor level o f  >20 fmol. 

All 34 patients were assessable for toxicity and re- 
sponse. In all, 2 of  the 5 subjects whose disease progressed 
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Table 1. Patients' characteristics 

Median age at entry 

Disease-free interval: 

Menopausal status: 

0 
<24 months 
24-48 months 
>48 months 

Premenopausal 
Postmenopausal 
Perimenopausal 

Number of previous hormone treatments: 
0 
1 
2 
3 
4 

Oestrogen receptor values: 

Performance status: 

Sites of disease: 

Stage: 

Adjuvant treatment: 

58.5 (34-73) years 

7 
9 
7 

11 

5 
28 

t 

I0 
8 
8 
7 
1 

Unknown 11 
<20 9 
20-50 2 
50-100 6 
>100 6 

0 13 
t 16 
2 5 

Locoregional 13 
B one + locoregional 3 
Bone + lung/lung 9 
Liver + bone 8 
Stomach + 1 

[+II  18 
III + IV 11 
Unknown, Paget' s/bilateral 5 

Tamoxifen 7 
Oophoreetomy 2 
Chemotherapy 0 
None 25 

after 1 course died; of the remaining patients, 4 received 
2 courses and 18 finished 3. Of the 18 subjects who 
completed 3 courses, 7 had been randomised to receive 
9 courses on the longer-duration arm of the trial; however, 
only 3 of  the latter received 4 courses, 3 finished 5 and 1 
completed the intended 9 courses. In 2 cases, treatment 
was stopped after 3 and 4 courses respectively, due to 
toxicity. The responses observed included four in soft 
tissue (one complete response and three partial responses), 
two partial responses in the lung and one in the stomach. In 
all, 12 patients exhibited stable disease and 15 developed 
progressive disease. The response rate was 21% (95% con- 
fidence interval, 8 % - 38 %). 

Table 2 shows WHO toxicity grading for nausea and 
vomiting, alopecia, cardiac toxicity, neurotoxicity and con- 
stipation [9]. The number of days during which patients 
felt nauseated was recorded in 32/34 cases. One subject 
exhibited nausea as a prominent symptom prior to chemo- 

Table 2. Toxicity of the present regimen 

WHO grade 

0 1 2 3 4 

Nausea and vomiting 7 16 7 4 0 
Hair loss 18 t 1 5 0 0 
Cardiac 3 0 2 1 0 
Neurotoxicity 3 3 0 0 0 
Constipation 3 4 0 0 0 
Neutropenia 18 7 7 0 2 
Thrombocytopenia 33 1 0 0 0 

therapy and was therefore not evaluable for this toxicity; 
one patient died before toxicity was assessed. For the 
remaining 30 patients, the longest duration of nausea in 
any one cycle was reported: only 6 subjects did not experi- 
ence nausea on any occassion; 8 individuals experienced 
nausea for _< 3 days; 9 patients, for 5 - 7  days; 3 subjects, 
for 10 -14  days; and 4 patients, for 2 1 - 3 0  days. Two 
subjects developed life-threatening neutropenia with 
associated infections, and one patient developed grade 3 
cardiotoxicity with symptomatic dysfunction that required 
treatment with digoxin and vasodilators. Toxicity con- 
tributed to discontinuation of treatment in four patients 
who could have continued therapy to finish the protocol. In 
five cases, treatment was delayed on one occasion due to 
neutropenia, and in one case a 2-week delay and a dose 
reduction to 75% of the starting level was required. 

D i s c u s s i o n  

The present study attempted to answer the question as to 
the optimal duration of chemotherapy in patients with ad- 
vanced breast cancer who had been randomised to three vs 
nine courses. Unfortunately, the response rate reported for 
the present treatment regimen could not be reproduced; 
therefore, the randomisation and trial were abandoned. It is 
not clear why our response rate was so inferior to that 
reported in the NOSTE trial [13]. All patients who entered 
our trial had not previously been treated, showed a good 
performance status and exhibited disease that was compat- 
ible with that found in the groups of patients investigated 
by Schmid and Manegold [13], Bodenstein et al. [1] and 
Preiss et al. [11]. The study by Schmid and Manegold [13] 
reported on 94 evaluable patients who achieved a response 
rate of about 51%, 12% of whom had previously been 
treated, and responses were observed at all sites of disease. 
The scheduling used differed slightly from that chosen for 
the present study, with prednimustine being given at a 
lower dose of 100 mg/m 2 but on days 3 - 7  (vs days 1 - 5  in 
the present study). However, the studies by Bodenstein et 
al. [1] and Preiss et al. [11] used the same schedule applied 
in the present study and reported a response rate of 50% in 
60 previously untreated patients. It is therefore unlikely 
that scheduling or patient selection would account for the 
discrepancy in response rates. 

In addition to its low activity, the present regimen pro- 
duced considerable toxicity. Grade 3 nausea and vomiting 
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occurred in 4 patients and 16 subjects experienced nausea. 
General ly the parameter nausea is subsumed in the grade 1 
toxicity category of nausea and vomiting, and the duration 
of this disabling symptom is not accounted for in the toxic- 
ity grading. This particular drug combinat ion produced 
nausea that lasted for >10 days in 7 patients. 

As the treatment of advanced breast cancer is based on 
symptom control, it was considered unethical to continue 
offering these patients a regimen that exhibited such poor 
activity; thus, the trial was discontinued. A separate grad- 
ing system for nausea is needed for the assessment of new 
drugs and drug combinat ions,  as this toxicity significantly 
interferes with the quality of life of cancer patients. 
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