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Abstract—Mitomycin C (MMC) is rarely used in first-line chemotherapy for advanced breast
cancer, although the drug is reported to be active. Treatment with MMC is usually reserved for
second- or third-line treatment. We have given MMC as second- or third-line treatment to 59
patients. Fifty-six patients were evaluable for response. No complete and only 3 partial responses
were observed for an overall response rate of 5% . The median time to progression was 2 months
and median survival time was 6 months. In this retrospective study MMC is demonstrated to be

inactive in third-line chemotherapy.

INTRODUCTION

ADVANGED breast cancer is one of the malignancies
where fairly high response rates can be achieved
but no cure. In patients refractory to hormonal
treatment or receiving chemotherapy up front, the
chemotherapy of first choice mostly consists of
a combination derived from the original Cooper
regimen (1], such as the combination of cyclophos-
phamide, methotrexate and 5-fluorouracil (CMF).
According to the literature the overall response
rate of this combination is 50-60%, with 10-20%
complete responses [2, 3]. All patients will show
progression of disease afer a median time of 8-18
months [4, 5]. Therefore much attention has been
given to second- and third-line chemotherapy.

Second-line chemotherapy usually consists of
doxorubicin used as single agent or in combination
with other drugs, yielding 20-40% responses with
a median time to progression of 3-8 months [6-7].
The overall results of third-line chemotherapy are
disappointing.

The cytotoxic alkylating antibiotic mitomycin
C (MMC) has been extensively evaluated for its
efficacy in metastatic breast cancer with contro-
versial results [8-15]. In this paper we present the
results of a retrospective analysis of the antitumor
activity of MMC in patients treated in our institute.
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MATERIALS AND METHODS

Between 1980 and 1985, 343 patients with meta-
static breast cancer were treated with chemo-
therapy.

Sixty-one of them were treated with MMC during
the course of their disease. Five patients were
rejected from this analysis, 2 because they had
received MMC as first-line therapy, 3 because they
died within 4 weeks afer the start of MMC. The
remaining 56 patients were evaluable for response
and toxicity. Patient characteristics are shown in
Table 1. It can be seen that all patients had been
extensively pretreated.

Forty-six patients received MMC i.v. at a dose of
5-10 mg/m? every 3-6 wecks, 30 of them at a dose
of 10 mg/m? q 6 weeks. The remaining 10 were
treated intra-arterially because of liver metastases
(Table 2). Treatment with MMC was continued
until proven progression of disease.

Indicator lesions were assessed by means of physi-
cal examination, X-rays and CT-scans. All patients
had lesions which could be measured in two dimen-
sions. Bone metastases were not considered measur-
able. The dominant sites of metastases and numbers
of organs involved are summarized in Table 3.

The response to treatment was evaluated after 2
courses of MMC. Patients with rapidly progressive
disease after only | course were considered evalu-
able and classified as progression. The response
evaluation was performed according to the outlines
published by the WHO [16]. CR denotes for com-
plete response, PR partial response, SD stable
disease and PD progressive disease.
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Table 1. Patient characteristics (n = 56)

Table 3. Metastases

Menopausal status

pre 26 (46%)

post 30 (54%)
Age (years)

median 52.5

range 33-80

Performance status
(Karnofsky index)
median 80%
range 60-100%
Previous chemotherapy

No. of different drugs

3 13 (23%)
4 30 (54%)
5 12 (21%)
> 5% 1 (2%)
cyclophosphamide 56 (100%)
methotrexate 54 (96%)
5-FU 56 (100%)
doxorubicin 45 (80%)
vinca alkaloids 12 (21%)

*One patient was treated with 7 cytostatic drugs.

Table 2. Administration of MMC

Second-line 13 (23%)
Third-line 43 (77%)
Intravenously 46 (82%)
Intra-arterially 10 (18%)
Dosage in mg/m?

5 8

6 1

8 1

10 46 (82%)
Interval

3 week 23 (41%)
6 week Y33 (59%)
Other cytostatic drugs

combined with MMC

vinca alkaloids 9 (16%)
doxorubicin 6 (11%)
none 41 (73%)
Number of courses MMC

1 14 (25%)
2 23 (41%)
3 8 (14%)
=4 1 (20%)

RESULTS

Sixty-six per cent of the patients treated with
MMC received 1 or 2 courses. Twenty per cent
were treated with 4 courses or more (Table 2). The
median number of courses was 2. Treatment with
MMC was well tolerated. Toxicity consisted of
nausea, vomiting and myelosuppression, especially
thrombocytopenia. Severe cardiopulmonary or
renal side effects were not observed.

Number of organs involved

1 15 (27%)
2 20 (36%)
=3 21 (37%)
Sites of metastases
liver 26 (46%)
skin 26 (46%)
bone 22 (39%)
[ung 17 (300/0)
pleura 13 (23%)
other sites 23 (41%)
Table 4. Results
Number of Percentage of
Response patients patients
CR 0
PR 3 &)
SD 13 (23)
PD 40 (72)

Among the 56 treated patients no CR and only 3
PR (5%) were observed. Thirteen patients had
SD, and 40 showed PD (Table 4). The time to
progression and survival time are shown in Fig. 1.
The median time to progression was 2 months and
the median survival 6 months.

Six patients were treated in second-line combi-
nation therapy with MMC and doxorubicin.
Median time to progression in this small group was
7 months, median survival was 11 months. One of
them achieved PR. She was 44 years old with
extensive metastases in skin, pleura and pericar-
dium, refractory to hormone and CMF therapy.
Qestrogen and progesterone receptors were
unknown. Time to progression was 9 months and
survival time 13 months.

The 2 other women achieving PR wee treated
with single agent MMC as third-line therapy. The
first patient achieving a PR was 54 years old. Her
metastases were located in lung and skin. She failed
on hormone therapy, but had SD on CMF followed
by doxorubicin. The PR on MMC 10 mg/m? q 6
weeks lasted for 5 months and survival time was 7
months. The second patient was 57 years old and
was treated with MMC intra-arterially and intra-
venously because of metastases in liver, bone and
pleura.

Previous treatment consisted of hormone therapy
for 2 years followed by CMF and doxorubicin.
Time to progression was 8 months and survival 14
months.
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Fig. 1. Survival time and time to progression
DISCUSSION discontinued entrance to a single agent MMC study

In this study MMC was found to be inactive as
third-line chemotherapy with only 2 PR of short
duration. The available literature indicates that
MMC is effective in first-line chemotherapy for
advanced breast cancer. The cumulative data of 15
studies on single agent MMC in first- and second-
line treatment, including a total of 541 patients,
gave a mean response rate of 24%, duration of
response was brief (3—4 months) and CR was rarely
observed [3,8, 17]. Most combination chemo-
therapy regimens in first-line treatment with MMC
included doxorubicin. Response rates of 40-60%
were reported with a median duration of 8-15
months [7, 18, 19]. A few studies including other
drugs but without doxorubicin yielded the same
percentage of response, but of only 5-7 months
duration [20, 21], while no benefit was observed
when compared to the CAF and CMF regimens or
to single agent doxorubicin [7, 22, 23].

The role of MMC in second-line chemotherapy
is difficult to assess because of the combination with
other drugs, such as doxorubicin. Response rates of
23-34%, with a median duration of 4-9 months
were reported [24-26]. But MMC does not seem
to contribute to the effect of other agents. In a
randomized study Anderson ef al. [27] did not
find any advantage of the addition of MMC to
doxorubicin. Interesting was the fact that they

arm after 12 patients because of unacceptable tox-
icity, which is in complete contrast to our data and
probably due to the dose of 20 mg/m? that they
used. Another reason for this discontinuation was
the suggestion of minor efficacy, which is confirmed
by our data. Results of second-line combination
therapy without doxorubicin were slightly less, with
a 18-31% response rate an 3—6 months response
duration [28-30]. Other second-line studies are
difficult to evaluate because of the small number of
patients [31, 32] or the inclusion of patients without
prior chemotherapy [33-35].

Studies on third-line MMC treatment are rarely
performed. Creech reported a single agent study
with MMC in 90 patients. Response rate was 16%
and time to progression 4 months. Overall survival
time was 6 months. All responses concerned patients
with soft tissue and lung metastases [36]. Two other
studies observed marginally efficacy for MMC with
5 and 9% responses {37, 38].

Our retrospective analysis shows that MMC is of
no value in third-line treatment of metastatic breast
cancer. Responses were of short duration and sur-
vival of all patients was only 6 months.

Furthermore, the risks of MMC, especially its
cardiotoxicity after the use of doxorubicin, are con-
siderable [15, 36, 39]. Treatment in this phase of
disease should be limited to supportive measures.
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