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Abstract—We report the results of a randomized trial carried out by the Swiss Group
for Clinical Cancer Research (SAKK) and in which 230 patients with advanced
breast cancer receiving concurrently a hormonal treatment (oophorectomy for pre-
and tamoxifen for postmenopausal women) were randomly allocated to three
different regimens of combination chemotherapy. The therapeutic results
registered with the two more intensive combinations (LMP/FVP and
LMFP/ADM) were similar with regard to response rates, time to progression and
survival. The patients receiving the low-dose chemotherapy Imfp showed a
statistically significant lower response rate (32%, P <0.001) and a shorter survival
(P = 0.08) than the results observed in patients treated with the two otherregimens.
This difference was particularly pronounced, at least regarding survival, in the
following subgroups: postmenopausal women, patients with a poor performance
status, dominant visceral lesions, two sites of disease and a disease-free interval
longer than 12 months. Patients with bony metastases as dominant lesion fared
similarly with all three regimens of chemotherapy. This latter subset of advanced
breast cancer patients should probably be spared too intensive cytotoxic treatment.
This is, to our knowledge, the first report of a randomized trial showing an evident
correlation between response rate and survival in various subgroups of patients
with advanced breast cancer treated with different chemotherapeutic regimens.

INTRODUCTION demonstrated in most of the studies testing this
BREAST cancer is believed to be composed of at hypothesis [2-5]. ,
least two different cellular types: one more We have recently published the results of a
responsive to hormonal treatment, and the other randomized trial comparing the simultaneous to
more sensitive to cytotoxic drugs [1]. Combina- the sequential combination of chemotherapy and
tion of both therapies should therefore present a endocrine treatment in the management of
possibility of improved results in the treatment of advanced breast cancer [6]. At the time of the
this disease. So far, however, a survival advantage randomization the patients were also randomly
for the combined treatment could not be allocated to three different chemotherapy regi-

mens, representing a low-dose, a more conven-
tional, and a somewhat intensive cytotoxic
treatment. In this paper we report the results of
the comparison of these three regimens in the
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Oncology, Lausanne, 28-30 October 1981, patients receiving a simultaneous chemo-hor-
t1This study was conducted for the Swiss Group for Clinical monotherapy, since these data may be relevant in
Cancer Research (SAKK). the ongoing debate concerning the impact of
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treatment upon survival of patients with
advanced breast cancer.

MATERIALS

Patients

Between September 1975 and December 1980,
464 patients with measurable advanced breast
cancer and without previous chemo- or hormono-
therapy were entered into the study. Patients with
brain metastases, creatinine =1.5mg/dl or
bilirubin 23 mg/dl were excluded. Osteoblastic
bony metastases and malignant effusions were not
accepted as measurable lesions. The patients were
stratified according to menopausal status and
risk-group, based on retrospective analysis of two
of our previous studies [7]. Patients with the
following features were considered to be ‘low-
risk’: contralateral nodal metastases only, with a
free interval (FI) between mastectomy and
diagnosis of the first metastasis of at least 2 yr;
bony metastases only, irrespective of the FI; and
no more than two of the following: (a) lung or
liver metastases (not both) with an FI of at least
4 yr, (b) an isolated bony metastasis with an FI of
at least 2 yr, (c) skin metastases and/or an
ipsilateral malignant pleural effusion with an FI
of at least 2 yr or (d) ipsilateral nodal metastases
and an FI of at least 2 yr.

All other patients were classified as ‘high-risk’.
Hormone receptors were not considered, since
their determination became generally possible
only towards the end of the accrual period. After
stratification patients were randomized to treat-
ment groups A or B. Premenopausal women
underwent oophorectomy, while postmenopausal
patients received 20 mg daily of tamoxifen. The
230 patients randomized in group A received
chemotherapy concurrently. In group B (not
considered in this paper) cytotoxic drugs were

started only after 6-8 weeks of endocrine
treatment, except in the presence of documented
tumor regression, in which case chemotherapy
was begun later and only upon a new progression
of the tumor parameters.

Fourteen of the patients receiving a simul-
taneous chemo-hormonotherapy had to be
excluded from the analysis: in 10 there was a
major protocol violation, in 2 the tumor
parameters were poorly evaluable and 2 women
died within 4 weeks of starting treatment. In this
report we therefore consider 216 patients, who
were randomly allocated to the three different
chemotherapy regimens. The drug programs are
illustrated in Table 1. These schedules were
employed for 6 months. Afterwards the treatment-
free periods in Imfp (I) and LMFP/ADM (III)
were prolonged for a further 2 weeks, whereas in
patients treated with LMP/FVP (II) a therapy-free
interval of 2 weeks was introduced between the
two blocks of treatment (LMP and FVP). When
the doxorubicin dose reached 450 mg/m?, this
drug was discontinued and the patients were
treated only with LMFP. The treatment was
stopped in patients who have been in complete
remission for 2 yr. In patients who had extensive
bone involvement or who were more than 65 yr of
age the firstdosage of adriamycin was decreased to
40 mg/m?, of 5-fluorouracil to 400 mg/m? and of
methotrexate to 30 mg/m?. Doxorubicin and
vincristine doses were appropriately modified in
the presence of liver dysfunction.

The full dosage of chemotherapy was given
provided the leukocyte count was greater than
4000/mm?® and platelets higher than 100,000/ mm?>.
Half-dosages of medication were given when the
leukocyte count was between 2500 and 4000/ mm?
and the platelets between 75,000 and 100,000/ mm?.
Chemotherapy was withheld and the blood

Table 1. Regimens of combination chemotherapy

CLB 5 mg/m,/day, days 1-14 p.o.
I ‘Minimal’ MTX 10 mg/m,/week, days 1 + 8 p-o. (1 dose!) q 4 weeks
(Imfp) 5-FU 500 mg/m,/week, days 1 + 8 p-o. = intermittent
PDN 30 mg/m,/day, days1-14 then}
CLB asinl
MTX 15 mg/m,/week, subdivided in 3 daily
doses, days 1~3 and 8-10 p.o.
II ‘Medium’ PDN 30 mg/m,/day, days1-14 q 4 weeks
(LMP/FVP) 5-FU 500 mg/m,/week, days 15 + 22 iv. = continuous
VCR 1.2 mg/m,/ week, days 15 + 22 i.v.
PDN 30 mg/m,/day, days 5-28 then |
CLB asinl
MTX 40 mg/m,/week, days 1 + 8 iv,
11l ‘Maximal’ 5-FU 600 mg/m,/week, days 1 + 8 iv. q 8 weeks
(LMFP/ADM) PDN 30 mg/m,/day, days 1-14 then | = intermittent

ADM 60 mg/m,,

day 28
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counts checked weekly if the leukocyte count was
below 2500/mm?® or the platelets were less than
75,000/ mm?>.

Table 2 summarizes the pretreatment character-
istics of the 216 evaluable patients: all the major
prognostic factors are well balanced among the
cases randomly allocated to the three different
regimens of chemotherapy.

The criteria for response correspond to those
defined by the UICC[8], with the exception of the
category ‘minor response’ (MR): in 1975 we were
still using the latter to define a clear-cut tumor
shrinkage which did not reach the limits of a
partial response (PR).

Survival and time to progression of the disease
were calculated from entrance into the study.
Actuarial curves were based on the method
described by Kaplan and Meier [9]). The statistical
comparison among actuarial curves was carried
out using the following methods: the log-rank
test, the Mantel-Cox test and the generalized
Wilcoxon test [10]. In case of differences among
the statistical tests, the least significant result was
considered. These results were based on a cut-off
carried out on 15 May 1982, which represents a
median observation time well beyond 5 yr.

Table 2. Characteristics of the 216 evaluable patients

Treatment group

I 11 I
Median age (yr) 57.9 57.2 57.6
Median free interval (months) 28 21 29
No. of premenopausal patients 20 18 20
No. of postmenopausal patients 54 52 52
No. of high-risk patients 21 17 17
No. of low-risk patients 53 53 55
No. of metastatic lesions:
patients with 1 20 2] 24
patients with 2 31 27 24
patients with =3 23 22 24
Performance status:
patients with 0-1 51 47 48
patients with 2-4 23 23 24
Site of metastases
[ local 4 7 4
skeletal 18 10 13
local + pleura 3 2
* < local + skeletal 12 10 11
visceral + local 11 8 8
visceral + skeletal 21 27 26
| visceral only 10 6 9
liver 12 17 11
lung 31 24 31
* { local + soft tissue 4 7 6
bone 26 21 24
| others 1 1 0

*All patients are accounted for.

EJC 19:11-H

RESULTS

Of the 216 evaluable patients, 74 were
randomized to Imfp (I), 70 received LMP/FVP (II)
and 72 LMFP/ADM (III). The 58 premenopausal
women underwent oophorectomy immediately
prior to the start (8-10 days later) of cytotoxic
drugs. The 158 postmenopausal patients received
concurrently tamoxifen. The response rate is
summarized in Table 3. Among the patients
receiving the low-dose chemotherapy Imfp, 24/70
(32%) showed a response (CR+PR). The
response rates were 52% (36,/70) and 54% (38/72)
for the women treated with the two more intensive
regimens of chemotherapy. The distribution of
responses shows a statistically significant differ-
ence among the three regimens (P = 0.005), while
the therapeutic results are very similar in IT and
III. The comparison of the responses observed in I
with the global results of the two other regimens
(I1+1II) shows a highly significant statistical
difference (P <0.001). Complete responses were
distributed as follows: 7/74 (10%) in 1, 14/70
(20%) in II and 15/72 (21%) in I (I vs IT + III:
P <0.05).

Table 3. Therapeutic results according to treatment

CR PR MR NC PD

Treatment (%) (%) (%) (%) (%)
I=Imip 10 22 13 24 31
II=LMP/FVP 20 32 22 16 10
II1=LMFP/ADM 21 33 19 19 8

Distribution of results among the 3 treatments: P =0.005
(x*=21.8); distribution of results I vs III: P=n.s. (x*=0.3);
distribution of results I vs (II + II1): P <0.001 (x* = 21.6).

The therapeutic results registered with LMP/
FVP and LMFP/ADM are essentially similar with
regard to response rates, time to progression and
survival, not only globally but also considering
each prognostic subtype. The analysis of the
influence of the different prognostic factors upon
response rate and survival (Tables 4 and 5) will
therefore always compare Imfp (I) to the two other
regimens (II+1II). Table 4 summarizes the
impact of the prognostic parameters upon the
reponse rate. LMP/FVP and the alternating
regimen LMFP/ADM show a statistically
significant higher response rate in the following
subgroups: postmenopausal patients (and here,
chiefly, those beyond 60 yr), high-risk cases,
women with a poor performance status (=2) or
visceral lesions. As regards the number of sites and
the disease-free interval (FI), the difference is
statistically significant only in the ‘intermediate’
category (2 diseased sites, FI 12-60 months),
whereas the results vary less in the other
subgroups (FI 0-12, 2260 months and I or 23 sites
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Table 4. Influence of prognostic factors upon response rate in
different regimens of chemotherapy

Repsonse rate (% CR + PR)
Treatment I  Treatment (II + III}) P

Premenopausal 40 58 0.054
Postmenopausal 30 50 <0.05
Low-risk 24 47 n.s.
High-risk 36 54 <0.05
No. of sites:
1 30 49 n.s.
2 16 55 <0.01
=3 57 52 n.s.
Performance status:
0-1 39 51 n.s.
2-4 17 56 <0.01
Age (yr):
<50 33 62 0.058
50-60 37 40 n.s.
=260 28 57 <0.01
Free interval (months):
0-12 33 46 n.s.
12-60 31 57 <0.01
>60 36 50 n.s.
Site of metastases:*
osseous only 31 39 n.s.
visceral + local 18 69 <0.05
visceral only 20 73 <0.05
lung (dominant) 26 55 <0.05

*Patients broken down according to 2 different systems (see Table 2).

Table 5. Influence of prognostic factors upon survival in patients
treated with different regimens of chemotherapy*

Median survival (months)
TreatmentI  Treatment (I + III) P

Premenopausal 26 25 n.s.
Postmenopausal 17 28.5 0.018
Low-risk 26 31 0.043
High-risk 19.5 27 n.s.
No. of sites: ’
1 28.5 33 ns.
2 13.5 25 0.22
23 15 26 n.s.
Performance status:
0-1 27.5 33.5 n.s.
24 13 22.5 0.002
Age (yr):

<50 25 26 n.s.
50-60 18 19 n.s.
260 19 33 0.03

Free interval (months):

0-12 16.5 19 n.s.
12-60 25 335 0.05
=260 17.5 325 0.04

Site of metastases:t
osseous only 28 31 " ns.
osseous + local 26.5 30.5 n.s.
visceral + local 8 21.5 0.05
osseous + visceral 12 22 n.s.
liver (dominant) 7 20.5 0.004
lung (dominant) 16 32.5 0.03

*Besides degree of response (see Fig. 3).
tPatients broken down according to 2 different systems (see Table 2).
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of metastases). This finding may be related to an
abservation correlating the number of lesions to
specific sites of disease. In fact we found the
following correlations; osseous lesions only and 1
site of disease, liver metastases and 2 sites, lung
metastases (mostly with pleural effusion and soft-
tissue disease) and the presence of lesions in 3
organs [Pedrazzini et al., in preparation].

The median time to disease progression was
19.6 months for all patients achieving an objective
response (CR + PR). This result was similar inall
three regimens: 20.5 months for I, 18.5 for II and
19.5 for III.

Table 6 summarizes the myelosuppression
elicited by the three combinations of chemo-
therapy. The distribution of the toxicity grades is
statistically different between Imfp and the two
other regimens. A similar difference was pre-
viously reported in non-hematologic toxicities
f11].

Figure 1 represents the survival curves for all
patients and Fig. 2 for the postmenopausal

Table 6. Hematologic toxicity according to

chemotherapy

Grade of hematologic toxicity (%)*
Chemotherapy 0 I 2
Imfp (I) 29 51 20
LMP/FVP 13 48 39
LMFP/ADM 8 47 45

I vs (II + III), P < 0.001

*Grade 0: WBC >4 X 10°/mm?, platelets >100 X 10*/
mm? grade 1: WBG 1.5-4 X 10°/mm’, platelets 75~
100 X 10/mm® grade 2 WBC <25X10%mm’,
platelets <75 X 10°/mm’.

1.0 1%
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I vs. p = 0.03
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women only, according to the three regimens of
chemotherapy. Among the 216 evaluable patients
the median survival time is 23.5 months for Imfp,
27 months for LMP/FVP and 30 months for
LMFP/ADM (P =0.1). The difference is, how-
ever, statistically significant (P=0.03) if the
survival curve of the patients receiving lmfp (I) is
compared to the survival time of the patients who
receive the two other regimens. The survival curve
is very similar for the 58 pre- and the 158
postmenopausal patients: 26 months median
survival time for premenopausal and 25.5 months
for postmenopausal patients. Among the pre-
menopausal patients there is no difference
according to the therapeutic regimens, whereas
among postmenopausal patients those receiving
the two more intensive combinations of cytotoxic
drugs show a longer survival (Fig. 2).

Table 5 summarizes, in addition to menopausal
status, the influence of other prognostic factors
upon survival, comparing the results registered
with lmfp (I) to those observed with the two other
regimens (LMP/FVP and LMFP/ADM;. The
following subgroups show a statistically
significant survival advantage for the patients
treated with a more intensive chemotherapy:
postmenopausal patients (particularly those
older than 60 yr), women with a bad performance
status, visceral lesions, 2 sites of disease and a
disease-free interval longer than 12 months. A
survival disadvantage for lmfp is seen in both risk-
groups, even if statistical significance is reached
(P =0.04) only among low-risk patients.

Figure 3 represents survival correlated with
overall therapeutic results: the median survival
time is almost 4.5 yr (561.5 months) for patients
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Survival of all 216 patients according to the regimen of chemotherapy: AI = Imfp, AIl = LMP/FVP,

Alll = LMFP/ADM.
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Fig. 2. Survival for postmenopausal patients only according to regimen of chemotherapy: AI=Imfp,
AIl=1LMP/FVP, Alll = LMFP/ADM.
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with a CR, more than 3 yr (38 months) in caseof a
PR, less than 8 months for progressing cases and,
with 18 and 17 months respectively, very similar
ones for MR and NC. This similarity demonstrates
once more the futility of using two different
categories (MR and NC), since they are
biologically indistinguishable.

Figure 4 depicts survival among the 216
evaluable cases according to the age of the patients
and irrespective of the randomized treatment. The
longest survival (median: 30.5 months) is
registered among patients older than 60 yrand the
shortest (18 months) in women between 50 and
60 yr. Overall the difference is not quite

3
YERRS

Survival of all 216 patients related to therapeutic result.

statistically significant (P =0.07); this limit is
reached, however, if only those patients older or
younger than 60 yr are compared (P <0.05) in
favor of older patients.

DISCUSSION

The best therapeutic approach to patients with
metastatic breast cancer remains a matter of
debate. Recently, the overall impact of combina-
tion chemotherapy upon the survival of most
patients with advanced breast cancer has even
been questioned [12]. The following approaches
are currently being evaluated for their potential to
improve upon the present therapeutic results:
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Fig. 4. Survival of all 216 patients related to age.

very intensive chemotherapy [13, 14], consolida-
tion with radiotherapy [15,16] and various
combinations of chemotherapy and endocrine
manipulations [1, 17].

We have recently reported the results of our
trials comparing simultaneous and sequential
combinations of chemo-hormonotherapy [6].
Overall the results were similar for the two
therapeutic strategies, except in postmenopausal
low-risk patients, who survived longer if they
received chemotherapy only after the failure of
tamoxifen to achieve or maintain a tumor
regression. In the same study the patients were
also randomly allocated to three different
regimens of chemotherapy (Imfp, LMP/FVP,
LMFP/ADM). Considering all patients who
received chemotherapy either concurrently with
or sequentially to the endocrine treatment, we
observed that statistically significant differences
in the response rate elicited by the three
chemotherapeutic regimens were only marginally
translated into different survival curves [11].

In this paper we have limited the analysis of the
correlation between response rate and survival to
only the patients of our trial who received
chemotherapy concurrently with an endocrine
treatment. This restriction permits us to analyze a
more homogeneously treated patient population
and also eliminates the influence of a possible
hormone-induced remission upon the therapeutic
result of a subsequent cytotoxic treatment
[6, 18, 19].

In the 216 evaluable patients concurrently
receiving hormono-chemotherapy, the low-dose,
peroral combination of cytotoxic drugs (Imfp)
elicited a lower response rate (P <0.01) and a

shorter survival (P=0.03) than the results
registered in all patients receiving the other two
more intensive chemotherapies. This is, to our
knowledge, the first report showing a stringent
correlation between response rate and survival in
patients with advanced breast cancer treated with
different chemotherapeutic regimens. A recently
published study of the ECOG reported that
CMFP was superior to CMF and AV both in terms
of time to treatment failure (P = 0.04) and survival
(P =0.03), but response rates were very similar (63,
56 and 57%) [20]. In another study comparing
low-dose intravenous CMF to VAC the pro-
nounced difference in the response rate (16% with
low-dose CMF, 47% with VAC, P <0.05) was not
translated into any difference as regards survival
[21]. We must, however, admit that the fact that all
our patients received hormonotherapy con-
currently may have influenced the therapeutic
outcome. The same observation also applies to
some extent to the ECOG trial, in which after 6
months of induction therapy the responding
patients were randomized to either maintenance
with CMF or to CMF plus fluoxymesterone 20 mg
daily.

Considering that most studies comparing
chemotherapy to the combination of hormonal
and cytotoxic treatment show a higher remission
rate for the combined approach [3,5,6], the
percentages of response in our trial (32%in1, 52%
in I, 54% in I1I) must be considered as rather low.
In particular, we were unable to confirm some of
the striking results observed by other authors in a
non-randomized trial evaluating low-dose CMF
[22]. Our low response rate cannot be explained
by the use of chlorambucil instead of the more
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conventional cyclophosphamide, since we have
demonstrated in a previous study that both
alkylating agents are equivalent in the treatment
of advanced breast cancer [23]. Moreover, our
results are basically consistent with the finding of
the already mentioned randomized study compar-
ing low-dose CMF to VAC [21]. The fact that in
our study only patients without any previous
systemic treatment were eligible may partially
account for the low response rates. In most other
studies evaluating cytotoxic drugs patients with
prior endocrine treatment are accepted: they
represent most probably a positive selection
[18,19].

After having observed a therapeutic advantage
for the two more intensive regimens of chemo-
therapy, we analyzed various subsets of patients in
order to evaluate the impact of the treatment upon
different prognostic groups (Tables 4 and 5).
Some of the inconsistencies registered comparing
the impact of therapy upon either the objective
response or the survival may in fact be due rather
to statistical artefacts generated by the multiplicity
of statistical analyses in small groups. Some of
our findings can, however, be considered as rather
obvious, e.g. the superiority of a more intensive
chemotherapy in patients with a poor perform-
ance status or with visceral lesions. Future studies
exploring a further intensification of the
cytotoxic treatment should probably be restricted
primarily to this subset of cases.

It has recently been shown that patients with
only bony metastases are quite responsive to
cytotoxic drugs [24]. In our analysis we found that
in this subset neither the response rate nor the
median survival (approximately 2.5yr) are
influenced by the intensity of the chemotherapy
given concurrently with an endocrine manipula-
tion. About one-quarter of all women presenting
with advanced breast cancer have their metastases
initially confined to bone [24,25]. In our trial
these represent the vast majority of the low-risk
postmenopausal patients, who fared statistically
better with the sequentially delayed chemo-
therapy. This subset of advanced breast cancer
patients should probably be spared too intensive
cytotoxic treatment.

But some of our findings were quite unexpected.
Particularly striking are the essentially similar
survival curves in all premenopausal patients,
notwithstanding the different intensities of the
chemotherapy. It can, however, be argued that the
groups here are very small and that various factors
may therefore have biased the results. On the
contrary, we observed a statistically significant
advantage for the more intensive chemotherapies
in postmenopausal women and, even more
surprisingly, in this group the difference was

almost completely confined to the patients older
than 60 yr. This finding cannot be considered an
artefact, since postmenopausal patients represent
more than three-quarters of the evaluable cases
and since all prognostic factors were extremely
well-balanced among the three different regimens
of chemotherapy.

Also somewhat surprising was the fact that the
therapeutic advantage for the more intensive
chemotherapies was statistically significant only
in patients with 2 sites of metastases or those with
a disease-free interval between 12 and 60 months.
The differences were less pronounced in patients
presenting 1 or =23 diseased sites and with a free
interval <12 or >60 months. These results are
somewhat parallel to another surprising observa-
tion: the risk-group, the free interval, the
localization and the number of metastatic sites
produced a statistically significant impact on the
survival of the 430 evaluable patients of the study
as a whole [11]. Analyzing only the 216 women
receiving concurrently chemo-hormonotherapy,
we registered a decreased influence of the free
interval (P =0.07) and of the number of sites
(P=0.075) upon the survival. This somewhat
puzzling data may be at least partially related to
the different impact of chemotherapy and
endocrine treatment upon some of the prognostic
factors. For instance, for combination chemo-
therapy the likelihood of response is generally
unrelated to the recurrence-free interval and more
closely related to tumor burden than to the site of
involvement {26,27]. Results with hormono-
therapy are, on the contrary, closely related to the
recurrence-free interval and the site of involve-
ment [27]. In our study as well as in other reports
[28], there is, moreover, a correlation between the
number of sites and certain localizations of the
disease.

It has long been speculated that, because of
their different and somewhat antagonistic mech-
anisms of action, cytotoxic drugs and endocrine
treatment combined may even have a detrimental
effect [4, 17]. So far, only the results of one trial
lend a measure of support to this speculation [4].
But, as shown by some of our findings, we do not
completely comprehend the manner of interac-
tion of these two types of treatment. In the hope of
contributing to an understanding of the differ-
ences in the therapeutic impact of these two
treatment modalities, we are presently evaluating
the prognostic importance of the clinical
parameters in a retrospective multivariate analysis
encompassing about 800 patients with advanced
breast cancer who have been entered in our last
three randomized trials [Pedrazzini et al., in
preparation].
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