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Abstract-Adriamycin and mitomycin C in combination have been tested in the 
treatment of advanced breast cancer. In an initial pilot study 11 heavily pretreated 
patients received mitomycin C alone and 2 (18%) achieved partial responses. 
Subsequently, 27 patients who had not received prior chemotherapy for advanced 
breast cancer were treated with adriamycin 40 mg/m’ + mitomycin C 10 mg/m2 i.v. 
every 3 weeks. Six (22%) achieved complete and 10 (37%) achieved partial responses, 
giving an objective regression frequency of 59%. The median duration of response 
was 37 weeks (range 8-55+ weeks). 

INTRODUCTION 
ADRIAMYCIN remains the most effective single 
cytotoxic agent currently available for the 
treatment of advanced breast cancer [l]. There is 
considerable interest in identifying drugs to 
combine with adriamycin to give an improved 
therapeutic regimen. Recent trials of the alkylating 
agent mitomycin C have demonstrated activity for 
this drug against breast cancer [Z], and this has 
been confirmed in a pilot study in this unit. 
Partial responses were observed in two of 11 
women with advanced disease treated with 
mitomycin C 10 mg/m2 intravenously once every 
3 weeks. The 11 women, aged between 36 and 
64 yr, all had progressive disease after prior 
chemotherapy and so the observed response rate 
(18%) was of interest. This report describes a trial 
to test the use of adriamycin and mitomycin C 
in combination as first-line chemotherapy for 
patients with advanced carcinoma of the breast. 

MATERIALS AND METHODS 
Twenty-seven women aged between 33 and 

63 yr (mean 47.6 yr) and with progressive 
metastatic carcinoma of the breast were entered 
into the trial. None had received chemotherapy as 
treatment for advanced disease and none had been 
exposed to the agents under investigation. Four 
(15%) had presented with advanced breast cancer, 
but the remainder had had either primary surgery 
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(22 patients) or radiotherapy (5 patients); 11 
patients had had primary adjuvant therapy 
(radiotherapy 7, ovarian ablation 1, chemo- 
therapy 3). Adjuvant chemotherapy had not 
included adriamycin or mitomycin C. Endocrine 
treatment had been given for subsequent 
metastatic disease (ovarian ablation 9, tamoxifen 
13, androgens 1, hypophysectomy 2, prednisolone 
7). The initial postoperative disease-free interval 
for these patients ranged between 0 and 72 months 
(mean 25.8 months) and the time from diagnosis 
to entry to the trial between 3 and 172 months 
(mean 49.6 months). 

On entry to the study patients underwent 
physical examination, chest radiograph, haemato- 
logical and biochemical screens, isotopic bone 
and liver scans and electrocardiography. Palpable 
and visible lesions were measured in two 
perpendicular dimensions and visible lesions 
were photographed. Areas of increased activity on 
bone scans were studied by standard skeletal 
radiography. Only lytic secondary deposits 
detectable on the radiographs were recorded as 
baseline lesions. Patients with abnormal cardiac 
function, abnormal renal function (urea greater 
than 8 mmol/l), significant liver dysfunction 
(bilirubin greater than 50 pmol/l; aspartate 
amino transferase greater than 66 pmol/l) or 
inadequate bone marrow function (total WBC 
less than 2000/~1 or platelet count less than 
70,000/~1) were excluded from the study. 

After documentation of baseline lesions patients 
were treated with adriamycin 40 mg/m2 and 
mitomycin C 10 mg/m2 intravenously. Injections 
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Table 1. Dose modifications according to toxicity 

Haematological 
toxicity grade 

White blood cell count 

(per ~1) 

Platelet count 

(per ~1) 

% dose 
Adriamycin Mitomycin C 

0 
1 
2 

Hepatic function 

24000 >120,000 
2000-3999 70,000-119,999 

<1999 < 69,999 
Bilirubin (pmol/l) 

23-50 

100 100 
50 50 

0 0 

50 100 

were repeated every 3 weeks. Dosage was modified 
according to residual myelotoxicity (Table 1). 
The initial dose was similarly reduced for patients 
with WBC of less than 4000/1_11 or platelet counts 
of less than 120,000/~1. All patients were offered 
scalp cooling as protection against adriamycin- 
induced alopecia. Twelve patients accepted and 
underwent scalp cooling for 15 min before and 30 
min after each injection (45 min total cooling). 
Immediately before each injection each patient 
was questioned about side-effects and was 
examined. All baseline lesions were measured, 
visible lesions photographed and a full blood 
count performed. Baseline radiographs, electro- 
cardiograms and plasma biochemistry were 
repeated at intervals of 3 months, or earlier if 
indicated by symptoms. 

Response to treatment was assessed according 
to UICC criteria [3]. Briefly, a partial response 
was recorded if the sum of the products of the 
perpendicular axes of the lesions had reduced to 
50% or less of the original value and no lesion had 
progressed or new lesion arisen. A complete 
response implied resolution of all lesions. Such 
regressions had to be observed on at least two 
consecutive occasions to be valid. Progressive 
disease was indicated by an increase of 25% or 
more in the sum of the products of the 
perpendicular axes of the lesions or by the 
appearance of new lesions. Duration of response 
was defined from the beginning of treatment to 
the date of observation of progressive disease. 

RESULTS 
Twenty-seven patients were entered on the 

study, with a minimum follow-up of 5 months. 

One patient died of progressive disease within 2 
weeks of her first treatment, but has not been 
excluded from the analysis. 

Objective regression was observed in 16 patients 
(59%), with six (22%) achieving complete and ten 
(37%) partial responses. The median duration of 
response was 37 weeks (range 8->55), with a 
median time to treatment failure for all patients of 
25 weeks (range 0->55). There was no significant 
difference between the duration of response for 
complete or partial responders (Table 2). Six 
patients (22%) continue in remission at the time 
of analysis, of which two are in complete 
remission. 

Table 3 shows the responses according to sites 
of the metastatic disease. Treatment failure 
usually occurred in sites affected before treatment. 
In only six patients did disease develop 
subsequently in sites previously judged to be 
disease-free, new lesions occurring in the central 
nervous system (in three patients), bone (three 
patients), pericardium (two patients) and liver 
(one patient). 

Fifteen patients (56%) remain alive at the time 
of analysis, with six (22%) still on the treatment 
regimen. The medial survival of the whole group 
is 44.5 weeks (range 2->74). Survival of 
responders analysed separately is in excess of 48 
weeks (range 24->74). 

Toxicity (Table 4) 
Myelosuppression was the major side-effect of 

the regimen, necessitating dosage reduction in 
50% of the 232 courses of therapy, exclusion of 
mitomycin C from the regimen in four patients 
(15%) and premature change of therapy in three 

Table 2. Duration of resftonse 

All 
Responders 
Complete Partial 

No. of patients (%) 
Duration 

Median (weeks) 
Range (weeks) 

No. in continued remission 

16 (59) 6 (22) 10 (37) 

37 41.5 27* 
12->55 12->55 12->48 

6 2 4t 

*Complete vs partial, P = 0.3, not significant. 
tone patient has remained in remission on a subsequent different drug 

regimen. 
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Table 3. Objective responses at site of involvement 

No. of patients with* 
No. of patients with regression at site 

Site site involved of initial disease %’ 

Breast 11 g(5) 82 (45) 
Lymphatic 14 14 (9) 100 (64) 
Skin 16 12 (5) 75 (31) 

Lung 4 3 (0) 75 (0) 
Pleura 7 4 (0) 57 (0) 
Skeleton 14 5 (2) 36 (14) 
Liver 2 2 (2) 100 (100) 

*Complete responses in parentheses. 

Table 4. Toxicity 

No. of patients (%) No. of courses (%) 

Total 
White cells 

Grade I 

Grade II 
Platelets 

Grade I 
Grade II 

Nausea (moderate and severe) 
Vomiting (moderate and severe) 

Diarrhoea (moderate) 
Stomatitis (moderate and severe) 

Local phlebitis 
Alopecia: 

with head cooling (n = 12) 
without head cooling (n = 15) 

Respiratory (see text) 

27 232 

17 (63) 101 (44) 

3 (11) 5 (2) 

5 (18) 18 (8) 
4 (15) 4 (2) 

20 (74) 42 (18) 
14 (52) 32 (14) 

3 (11) 3 (1) 
7 (26) 8 (3) 
2 (7) 2 (1) 

18 (67) - 

3 (25) - 

15 (100) - 
1 (4) - 

(11%). There was one episode of septicaemia, 
probably related to bone marrow suppression, 
which responded to supportive treatment. 

No patient suffered detectable deterioration of 
cardiac function. One patient whose ECG was 
abnormal before chemotherapy discontinued 
adriamycin at 33 weeks because of an echocardio- 
graphic abnormality compatible with mild 
cardiomyopathy. She was asymptomatic and 
without physical signs of cardiac disease; no 
pretreatment sonography was available. No 
arrhythmias were encountered during treatment. 

One patient developed dyspnoea, for which no 
cause was found. She reponded well to 
prednisolone and the withdrawal of mitomycin 
therapy. Lung biopsy was not performed. 

Eleven patients have died since entering the 
study. All these deaths have been attributable to 
metastatic disease. No death has been attributable 
to therapy. 

DISCUSSION 
Adriamycin is probably the most effective 

single agent available for the chemotherapy of 
advanced breast cancer. Used as a first-line single 

chemotherapeutic agent, remission rates of up to 
58% have been reported [4, 51, while studies of 
combinations including adriamycin have been 
inconclusive. One such regimen gave a remission 
rate of 48% [6] and another of 61% [7], but others 
have given rates no different from those achieved 
by adriamycin alone [S]. We were unable to 
demonstrate an improved response rate from 
adding vincristine to adriamycin [5], and the 
combination showed increased toxicity. 

Mitomycin C, described as an alkylating agent 
over 20 yr ago, was little used because of its severe 
myelotoxicity. However, more recently a response 
rate to mitomycin C of 28% was reported in 
patients with advanced breast cancer [2]. These 
patients had been heavily pretreated and such a 
remission rate was considered encouraging. The 
18% response rate in our pilot study of single- 
agent mitomycin C in refractory breast cancer was 
comparable. 

The combination of mitomycin C with 
adriamycin has now been investigated. Although 
the response rate of 59% (median duration 37 
weeks) reported here is relatively high, it is similar 
to the rate achieved in this unit for adriamycin 
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alone [5]. Hence it seems unlikely that the 
combination of mitomycin C and adriamycin as 
first chemotherapy for advanced carcinoma of the 

breast would be shown to be significantly 
different from the use of adriamycin alone in a 
prospective randomised trial. 
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