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Summary. Thirty-eight patients with advanced breast can-
cer were treated with the “VEMFAH’ multiple-drug combi-
nation chemotherapy, consisting of vincristine (V), cyclo-
phosphamide (Endoxan; E), methotrexate (M), 5-fluorou-
racil (F), adriamycin (A), and prednisolone (H). Disease
response was evaluated by the UICC criteria. Among the
35 evaluable cases, 4 complete responses (CR), 23 partial
responses (PR), 2 cases of no change (NC), and 6 of pro-
gressive disease (PD) were observed. The response rate
(CR+PR) was 77.1%. The median duration of response
was 52 weeks (8—192 weeks) or 12 months. In 32 patients
who received more than two courses of therapy the 50%
survival time of responders was 27.0 months, which was
significantly longer than the 10.3 months of nonresponders
(P<0.05). Except for 2 patients who developed myocardial
damage, the therapy was never terminated because of side
effects. Cumulative cardiotoxicity was not apparent in this
study. This multiple-drug combination chemotherapy with
‘VEMFAH’ is concluded to be an effective treatment for
advanced and disseminated breast cancer.

Introduction

Since the studies reported by Greenspan’s group [12, 13]
on combination chemotherapy with various anticancer
drugs, there has been remarkable progress with regard to
chemotherapy for advanced breast cancer during recent
years.

Particular importance attaches to the regimen tested by
Cooper (CMFVP) [8] in 1969, in which vincristine, cyclo-
phosphamide, methotrexate, 5-fluorouracil, and predni-
sone were used; the results documented a high response
rate of 88%. Since then, several studies, in some of which
various administration schedules of the above drugs have
been used, have been conducted at various institutions and
by cooperative study groups in the United States, with a
reported response rate of 48.8% (out of 623 cases) [2].

The anthracycline antibiotic adriamycin, which was
discovered by Arcamone [1] and DiMarco [10], has also
been reported to have an excellent response rate of 40%
(out of 881 cases) when used as a single agent {4]. The re-
sponse rates when it was used in combinations were 56%
[4] for adriamycin, 5-fluorouracil, and cyclophosphamide
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(FAC); 72% [20] for adriamycin, cyclophosphamide, and
vincristine (VAC); and 62% [9] for adriamycin, cyclophos-
phamide, methotrexate, and 5-fluorouracil (CAMF). Adri-
amycin is currently considered the most effective single
agent against breast cancer.

In our study, patients with recurrent advanced breast
cancer were treated with the intensive and intermittent
combination chemotherapy named VEMFAH [17], con-
sisting of vincristine (V), cyclophosphamide (Endoxan;
E), methotrexate (M), 5-fluorouracil (F), adriamycin (A),
and prednisolone (H). This report documents the results of
VEMFAH chemotherapy with reference to anticancer ac-
tivities and side effects.

Patients and methods

A total of 38 patients with advanced breast cancer entered
this study. All the patients had recurrence and metastasis
of breast cancer after previous surgery for removal of ei-

Table 1. Patient characteristics

Age No. of patients
30-39 5
40-49 14 (median 49)
50-59 15
60-69 4
Performance status (%)
100-80 16
70-40 14
30- 0 8 (21.1%)
Prior treatments
Chemotherapy 11
“Co irradiation 5
%Co + chemotherapy 15
Hormone therapy 7
None 6
Metastatic lesions
Local and lymph nodes 21
Bone 21
Lung 6
Liver 5
Brain 4
Others 14
No. of metastatic lesions
3= 9
2 14

1 15




ther one or both breasts. The metastatic lesions of each pa-
tient are recorded in Table 1, and 9 of the 38 patients had
more than three metastatic lesions.

The characteristics of the 38 patients are also shown in
Table 1. The age of patients ranged from 35 to 66 (median
49) years. There were 8 cases (21.1%) with a critical per-
formance status (Karnofsky) of <30% in this study. In all,
31 of the 38 patients had previously undergone chemother-
apy or °Co irradiation either in single or in combination
therapy, and 19 of 26 patients who had received prior
chemotherapy received the chemotherapy for recurrent
disease. There were only 2 cases in whom adriamycin had
been used in the prior treatment; 30 mg and 40 mg, respec-
tively, administered in to the thoracic cavity and in to the
hepatic artery. In 7 cases hormone therapy had been given
but the disease was resistant or the therapy was not effec-
tive.

The dose and schedule of VEMFAH combination ther-
apy are shown in Fig. 1. and are as follows: vincristine
0.7 mg/m? by 1V push on days 1, 8, 15, and 22; cyclophos-
phamide 333 mg/m? by IV infusion on day 1; methotrex-
ate 13 mg/m? by IV push on day 1; 5-fluorouracil 333 mg/
m? 1V infusion daily for 5 days; adriamycin 40 mg/m? by
IV bolus on day 1; prednisolone 60 mg/m? PO per day for
5 days with a gradual decrease of dose over 2 weeks. This
regimen was repeated every 3 or 4 weeks, depending on
recovery from bone marrow damage. Also, for patients
who manifested severe bone marrow toxicity the doses of
adriamycin, cyclophosphamide, and methotrexate were re-
duced 20%-25% from the second course on. In general,
vincristine was administered once a week for the first
course and was then given only on day 1 every 3 or 4
weeks. Furthermore, the dose of prednisolone was reduced
if it caused occurrence of glucosuria and high blood sugar.
Treatment was carried out until the total dose of adriamy-
cin reached 500 mg/m? or it was necessary to terminate it
due to toxicity.

Results

Assessment of the response to chemotherapy was based on
the UICC program [14]. Three cases dropped out who had
no evaluable lesion following surgery for total resection of
the metastatic tumor. The remaining 35 cases from whose
data Table 2 is made up showed a very high response rate
of 77.1%. The data show 4 cases (11.4%) with complete re-
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Fig. 1. Dose and schedule of VEMFAH combination chemother-
apy
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Table 2. Response of patients treated with VEMFAH

No. of patients entered 38
No. of patients evaluated 35
Complete response (CR) 4
Partial response (PR) 23CR + PR =177.1%
No change (NC) 2
Progresssive disease (PD) 6
Median duration of response
CR + PR 52 weeks (12 months)
50% survival time®
CR + PR 27.0 months
NC + PD 10.3 months

2 In 32 patients who received more than two courses of the
therapy

sponse (CR), 23 cases (65.7%) with partial response (PR), 2
cases with no change (NC), and 6 cases with progressive
disease (PD). As also shown in Table 2, the median re-
sponse duration of responders (CR + PR) was 52 weeks (12
months). Of the 35 evaluable cases, 3 died during the first
course of therapy, because of low performance status or
heart failure. In the remaining 32 patients who received
more than two courses of therapy, the 50% survival time
was 27.0 months for the CR+PR group and 10.3 months
for the NC+PD group according to the Kaplan-Meier
method [18], (Fig. 2), and the performance status of nonre-
sponders was as good as that of responders (PS in nonre-
sponders: 100%—80% in 2 cases; 70%-40% in 2; and
30%-0% in 1; PS in responders; 100%-80% in 12;
70%-40% in 10; and 30-0% in 5). Thus, the prognosis of
responders (CR + PR) was clearly much better than that of
non responders (NC+ PD) according to the generalized
Wilcoxon test [11] (P<0.05).

The number of treatments with VEMFAH ranged from
1 to 19 courses (mean 9.0 courses). The total amount of ad-
riamycin used ranged from 27.4 to 648.0 (mean 330.5) mg/
m’. Seven patients received over 500 mg/m?® adriamycin,
but cardiotoxicity due to accumulation of the drug was not
apparent. Rather, there were indications of resistance to
VEMFAH therapy, and the study was terminated for this
reason. Also, the median duration from the onset of ther-
apy until PR was 11.6 weeks (mean 11.9 weeks), with the
responsive cases manifesting responses almost from the

~—= CR+PR (n-27)
=--= NC+PD (n-5)

0<0.05

12 % ' 36 i 0
months
Fig. 2. Survival curves of responders (CR+PR) and nonrespon-
der (NC+PD) among 32 patients treated with more than two
courses of VEMFAH combination chemotherapy. The difference
is statistically significant (P < 0.05)
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Table 3. Side effects of VEMFAH therapy

Alopecia 34/34 100 %
Anorexia 19/37 51.4%
Nausea 15/37 40.5%
Vomiting . 6/37 16.2%
Stomatitis 12/37 32.4%
Neuropathy 9/37 24.3%
Glucosuria 3/37 8.1%
sGOT, sGPT t 6/37 16.2%
ECG changes 14/37 37.8%

ST-T- 10/37

VPC= 1/37

Low voltage? 1737

Myocardial damage 2/37 5.4%

a Transient and reversible changes

first course of therapy and attaining PR in the second or
third course, indicating a very rapid response to this ther-
apy.
Table 3 shows the side effects during the first course of
therapy. Alopecia occurred in all cases, vomiting in 16.2%,
stomatitis in 32.4%, and neuropathy in 24.3%. Out of 37
cases, 14 (37.8%) showed nonspecific ST-T, VPC, and low
voltage on the electrocardiogram, and all the changes were
transient and reversible except for the 2 cases of myocar-
dial damage. Both of these, one of whom had a previous ep-
isode of atrial fibrillation (AF) and sustained myocardial
damage with AF after the first injection of adriamycin
(27.4 mg/m?) while the other had a low performance status
(30%) and sustained myocardial damage after the second
injection of adriamycin (total 102.7 mg/m?), had been ex-
posed to large doses of ®Co irradiation in the vicinity of
the heart among other areas. It seems that myocardial da-
mage occurred because of the sensitization to cardiotoxici-
ty of adriamycin by the prior radiation to the heart area,
and not the accumulation of adriamycin.

Leukopenia of under 2000/mm? was found in 29.7% of
cases, but this did not exceed 8.1% for those with leukope-
nia under 1000/mm?®. Also, compared with the leukopenia,
the thrombopenia was mild, with thrombopenia of less
than 100000/mm3 seen in 8.1% and indicating rapid re-
covery (Table 4). For those cases with leukopenia less than
2000/mm? the dose of adriamycin was reduced.

Discussion

The three principles for the use of drugs in combination
chemotherapy, as documented by Comis et al. [7], are: (1)
Each drug should be active against tumors when used
alone; (2) the drugs should have different mechanisms of

Table 4. Hematological toxicity of VEMFAH therapy

Leukopenia
< 2000/mm? 11/37 29.7%
< 1000/mm? 3/37 8.1%
Thrombopenia
< 100 000/mm? 3/37 8.1%
< 50000/mm? 3/37 8.1%
Anemia (Hb)
< 8.0g/dl 6/37 16.2%

action; and (3) the toxic effects of the drugs should not be
the same, so that each drug can be administered at or near
its maximum tolerated dose.

The drugs used in our study are widely recognized as
having a high antitumor activity. According to Carter [5, 6]
and Carbone et al. [4], the average response rates of the
drugs used singly are: cyclophosphamide 34% (25%-350%);
S-fluorouracil 26% (5%-65%); methotrexate 34%
(11%-54%); vincristine 21% (10%-40%); and adriamycin
40% (13%—100%).

Also, it is considered that the action of each drug is dif-
ferent: the action point of the cell cycle is thought to be the
S phase for methotrexate and 5-fluorouracil, cycle-non-
specific for cyclophosphamide and adriamycin, and the G,
phase for vincristine.

In L1210 mouse leukemia, the combination of adriam-
yein plus 5-fluorouracil showed a synergistic effect, and
the combinations of adriamycin plus methotrexate, adri-
amycin plus vinblastine, and adriamycin plus cyclophos-
phamide had additive effects [16].

We believe that each of the drugs used in our VEM-
FAH therapy had a different mechanism of action and
that each was administered in its optimum dose. Also, with
regard to side effects the doses used in the combination re-
gimen were administered with due consideration for the
possibility of bone marrow suppression by adriamycin,
cyclophosphamide, and methotrexate, less severe bone
marrow suppression by vincristine and 5-fluorouracil, car-
diotoxicity due to accumulation in the case of adriamycin,
and gastrointestinal toxicity in that of methotrexate, adri-
amycin, and 5-fluorouracil.

Since its introduction by Greenspan’s group [12, 13],
combination chemotherapy has produced remarkable re-
sponses in recent years. The 88% response rate reported
with the five-drug combination CMFVP (cyclophospha-
mide, methotrexate, 5-fluorouracil, vincristine and predni-
sone) by Cooper [8] in 1969 was particularly striking. In
addition, further clinical trials have been carried out re-
cently with wide-range combination chemotherapy includ-
ing adriamycin. Creech et al. [9] reported that although ad-
riamycin was certainly effective, its side effects were severe
and it should be used as a second-line therapy because,
compared with CAMF, CMF (cyclophosphamide, metho-
trexate, ‘and 5-fluorouracil) was not inferior in either re-
sponse or survival time. However, Bull et al. [3] compared
CMF with CAF and found that CMF had fewer side ef-
fects and there was no difference in response duration be-
tween CMF and CAF, but that CAF was significantly
more effective than CMF. When Muss et al. [19] compared
CMPFVP (cyclophosphamide, methotrexate, 5-fluorouracil,
vincristine, and prednisone) and CAFVP (cyclophospha-
mide, adriamycin, 5-fluorouracil, vincristine, and predni-
sone) they found that CAFVP was significantly superior in
producing a response and increasing survival time, and
they reported that adriamycin should be used as a first-line
therapy. Also, Hirshaut et al. [15] reported long-term re-
mission of breast cancer achieved with a six-drug combina-
tion therapy including adriamycin.

We took into consideration the fatal nature of the dis-
ease and the response to the various anticancer drugs cur-
rently in use when given singly, and if there were no not-
able serious side effects we based our treatment design on
observations recorded in the treatment of acute leukemia:
‘at the beginning of induction therapy leading into remis-



sion, reduction of the tumor size is a positive indication of
extended survival time.” Accordingly, we devised our six-
drug intensive and intermittent chemotherapy VEMFAH
with adriamycin as the main drug, and found a high 77.1%
response rate (median response duration; 52 weeks or 12
months). To avoid the bias that could be introduced be-
cause patients with better performance status both have a
higher probability of responding and would have lived
longer anyway because of their less aggressive disease, we
applied the criterion that each patient had received at least
two courses of therapy when we compared the 50% surviv-
al time of responders with that of nonresponders. In 32 pa-
tients who received more than two courses of VEMFAH
therapy, the 50% survival time of the responders (27.0
months) was strikingly longer than that of nonresponders
(10.3 months; P<0.05). This result is superior or at least as
good as that with other combination chemotherapies with
adriamycin, such as CAMF (response rate, 62%; median
survival time of CR+ PR, 20 months) [9], CAFVP (58%;
50% survival time of CR + PR, 33 months) [19], CAF (82%;
50% survival time of CR + PR, 27.2 months) [3], VAC (72%
median survival time of CR + PR, 24 months) [20] and Hir-
shaut’s regimen (71%; median survival time of CR +PR,
36 months) [15]. Furthermore, the period from the initia-
tion of VEMFAH therapy to the induction of PR was
shortened, and we therefore recommend that adriamycin
should be administered as a first-line therapy against re-
current advanced breast cancer.

From this study we conclude that VEMFAH therapy, a
six-drug combination including adriamycin, is effective,
can be administered for long periods, and may be an ac-
tive chemotherapy for recurrent advanced breast cancer.
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