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Primary chemotherapy in operable breast carcinoma comparing
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translated into long-term outcomes
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Background: The role of anthracyclines has been extensively studied in adjuvant chemotherapy, but
much less in the primary chemotherapy of early breast carcinoma. This study, comparing CMF
(cyclophosphamide, methotrexate, 5-fluorouracil) with the rotational anthracycline-containing regi-
men CMFEV (CMF plus epirubicin and vincristine) administered as primary chemotherapy, demon-
strated a significant increase in clinical complete response in premenopausal women. We report the
long-term results.

Patients and methods: Two hundred and eleven patients with stage I or II palpable breast carci-
noma and a tumour diameter of >2.5cm were randomised to receive CMF or CMFEV for four
cycles before surgery. After surgery, the patients in both arms received adjuvant CMF for three
cycles.

Results: In the study population as a whole, there was a non-significant 20% reduction in mortality
and relapse rates in the CMFEV arm. However, the effect of the experimental regimen was only
found in premenopausal patients, especially in terms of relapse-free survival (P=0.07) and loco-
regional relapse-free survival (P=0.0009), thus mirroring the effect on response rates. After 10
years, the proportions of premenopausal patients free from locoregional relapse as a first event in the
CMF and CMFEV groups were 68% and 97%, respectively. No relevant differences were found in
postmenopausal patients.

Conclusion: The overall results of this study showed that the greater activity of the experimental
anthracycline-containing combination over CMF as primary chemotherapy in premenopausal

patients translated into long-term effects in the same subgroup.
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Introduction

A number of randomised clinical trials comparing preopera-
tive chemotherapy with the same chemotherapy given post-
operatively in patients with early breast carcinoma have failed
to show an improvement in long-term outcomes [1—-7]. How-
ever, there are different reasons for choosing primary (i.e.

*Correspondence to: Dr G. Cocconi, Medical Oncology Division,
Azienda Ospedaliera Universitaria, Via Gramsci 14, 43100 Parma, Italy.
Tel: +39-0521-460474; Fax: +39-0521-467829;

E-mail: giorgio.cocconi @tin.it

© 2005 European Society for Medical Oncology

preoperative) chemotherapy, including the possibility of per-
forming conservative surgery when it was not initially indi-
cated because of large tumours [3], and the ability to
document tumour chemosensitivity in vivo [3, 8].

Fewer randomised clinical trials have compared different
primary chemotherapy regimens and, to the best of our know-
ledge, none have compared cyclophosphamide, methotrexate
and S5-fluorouracil (CMF) with an anthracycline-containing
regimen.

We report here the long-term results of a prospective ran-
domised trial involving patients with operable breast carci-
noma who were treated with four preoperative CMF cycles or
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four preoperative cycles of an anthracycline-containing combi-
nation (rotational CMFEV: CMF plus epirubicin and vincris-
tine) designed by us. The rotational technique allowed the
addition of epirubicin (and vincristine) to the three CMF
agents two at a time, without the subtraction of any and with-
out any decrease in dose when administered.

The previously reported short-term results of this study [9]
indicated that our anthracycline-containing regimen was
superior to CMF in terms of complete (CR) plus partial
response (PR) rates, and clinical CR rates. Although these
differences did not reach statistical significance in the study
population as a whole, the premenopausal patients showed a
statistically significant increase in objective responses (CR
plus PR) and in CR. The increase in the objective responses
was entirely accounted for by the increase in CR rates,
whereas the PR rates remained the same.

Patients and methods
Eligibility criteria, diagnosis and staging

The main eligibility criteria were: (i) a palpable tumour mass of >2.5cm,
or a palpable tumour mass of <2.5cm with cytologically-proven positive
axillary node involvement; (ii) clinical stage I or II according to the AJC-
C/UICC (American Joint Committee on Cancer/Union International contre
le Cancer) [10]; (iii) age <70 years; (iv) the absence of distant metastases
following a complete staging process; (v) the absence of additional pri-
mary tumours; and (vi) adequate bone marrow, kidney, liver and heart
function. Patients with clinical stage III tumours (i.e. T3 N1, or T4 any N,
or any T N2) were not eligible.

Breast carcinoma was diagnosed by means of fine needle aspiration
(FNA) biopsy. We considered that the probability of the occurrence of in
situ histology in palpable tumours would be negligible. In order to include
as many patients as possible with proven axillary lymph node involve-
ment, an ultrasound-guided FNA biopsy was performed on echographi-
cally assessable axillary lymph nodes. All of the patients underwent
complete hemogram, blood chemistry and electrocardiographic
examinations.

The study protocol was approved by the Ethics Committees of the parti-

cipating institutions, and all of the patients gave their informed consent.

Study design and treatment

This multi-institutional study was carried out at the Medical Oncology
Units of Parma, Reggio Emilia, Terni, Perugia, Piacenza and Fermo of the
Italian Oncology Group for Clinical Research (GOIRC); Parma and

CMF
(x 4)
T>2.5cm,
or<2.5cm N+
(with FNAB);
stage I-1I
CMFEV*
(x4)
* rotational

Figure 1. Study design.

surgery — adjuvant CMF —»

Reggio Emilia contributed the vast majority (93%) of the enrolled
patients. The study design is shown in Figure 1.

The patients were centrally randomised via a telephone call to the oper-
ational office of GOIRC in Parma within strata defined by clinical centre,
menopausal status  (pre-/postmenopause), clinical tumour diameter
(<£3.5/>3.5cm) and clinical axillary node status (negative/positive). They
were assigned to receive four cycles of CMF (arm A) or four cycles of
CMFEV (arm B) and then, after their clinical response had been evalu-
ated, underwent surgery (quadrantectomy and axillary dissection, or mas-
tectomy and axillary dissection), thus allowing the assessment of a
pathological complete response (pCR) in all patients. The patients in both
arms received the same adjuvant chemotherapy (CMF for three cycles);
the postmenopausal women also received oral tamoxifen 20 mg/day for 2
years, regardless of their ER and/or PgR status. At the end of adjuvant
chemotherapy, postoperative radiation was administered to the patients
treated with conservative surgery. In patients treated with mastectomy,
radiation was not normally given, but was recommended in the case of >4
positive axillary nodes.

The CMF combination consisted of monthly cycles of cyclophospha-
mide 600 mg/m? i.v. on days 1 and 8; methotrexate 40 mg/m? i.v. on days
1 and 8; and 5-fluorouracil ()()Omg/m2 iv. on days | and 8. In the
CMFEV group, epirubicin (E) and vincristine (V) were added in such a
way that each of the four cycles was administered as a four-drug combi-
nation by means of the sequential omission of E, F, M and C (thus effec-
tively becoming CMFV, CMEV, CFEV and MFEV). The C, M and F
doses and times of administration were the same as those used in arm A;
the doses of E and V were respectively 40 mg/m? i.v. (days 1 and 8) and
1.4mg/m? i.v. (day 1) (Table 1).

Response and toxicity evaluation

Clinical objective responses were assessed just before surgery using the
World Health Organisation (WHO) criteria [11]. All of the patients under-
went a clinical examination and mammography and, in the case of dis-
agreement, the final response was attributed on the basis of previously
described criteria [12]. Pathological responses were assessed at the time of
surgery; pCR means the absence of any residual infiltrating or non-infil-
trating tumour in the breast and axilla. Toxicity was evaluated according
to the WHO criteria [11], and the patients were classified on the basis of
the worst degree of treatment complication.

Statistical methods

The x* test and Fisher’s exact test were used to compare the distribution
of patient characteristics, response rates and toxicities in the two treatment
groups.

Given the exploratory nature of this trial, mistakenly randomised ineli-
gible patients were excluded from the response rate assessment, as were
patients not evaluated for response and those who refused further

tamoxifen for two years in

ostmenopausal women



Table 1. Doses and schedules

Schedule
CMF
Cyclophosphamide 600 mg/m?, i.v. short infusion,
days 1 and 8
Methotrexate 40 mg/m?, i.v. bolus, days 1

and 8

600 rng/rnz, i.v. bolus, days 1 and
8 (every 4 weeks)

5-fluorouracil

CMFEYV (rotational)
CMFV combination

Cyclophosphamide

Methotrexate
5-fluorouracil

Vincristine

600 mg/mz, i.v. short infusion,
days 1 and 8

4Omg/m2, i.v. bolus, days 1 and 8
600 mg/mz, i.v. bolus, days 1 and 8
1.4 mg/mz, i.v. bolus, day 1 (every

4 weeks)
CMEV combination

Cyclophosphamide 600 mg/m?, i.v. short infusion,
days 1 and 8

Methotrexate 40 mg/mz, i.v. bolus,
days 1 and 8

Epirubicin 40 mg/m?, i.v. bolus,
days 1 and 8

Vincristine 1.4mg/m?, i.v. bolus, day 1 (every

4 weeks)
CFEV combination

600 mg/mz, i.v. short infusion,
days 1 and 8

Cyclophosphamide

5-fluorouracil 600 mg/mz, i.v. bolus, days 1 and 8

Epirubicin 40 mg/m?, i.v. bolus, days 1 and 8

1.4mg/m?, i.v. bolus, day 1 (every
4 weeks)

Vincristine

MFEV combination

Methotrexate 40 mg/mz, i.v. bolus, days 1 and 8
5-fluorouracil 600 mg/mz, i.v. bolus, days 1 and 8
Epirubicin 40 mg/m?, i.v. bolus, days 1 and 8

1.4mg/m?, i.v. bolus, day 1
(every 4 weeks)

Vincristine

chemotherapy after the first cycle. All of the eligible patients were
included in the evaluation of long-term outcomes, and all of the random-
ised patients were included in the calculation of overall survival (OS)
according to the intention-to-treat principle.

In the calculation of relapse-free survival (RFS), local or distant
relapses, or deaths due to breast carcinoma without a previous clinical
diagnosis of relapse, were considered as events. In the calculation of OS,
deaths from any cause were considered as events. In the calculation of
locoregional relapse-free survival (LRRFS), the first relapse of breast
carcinoma in the same breast, the homolateral chest wall, or the homolat-
eral axillary, supraclavicular or internal mammary lymph nodes were con-
sidered as events. In this analysis, the patients with distant relapses or
death as a first event were censored at the time of the events. In the calcu-
lation of distant metastases relapse-free survival (DMRES), the first
relapse in any distant site was considered an event. In this analysis, the
patients with locoregional relapse or death as a first event were censored
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at the time of the events. In both the LRRFS and DMRFS analyses, the
patients who developed a contralateral primary breast carcinoma or a
second primary malignancy were censored at the time of the first compet-
ing events.

It has to be pointed out that the comparisons of the long-term
results with short-term responses were not affected by the usual bias
affecting studies attempting to correlate objective response with survi-
val, because all of the patients were homogenously assessed for
response after the completion of primary chemotherapy (i.e. 4 months
after randomisation).

The time-to-event analyses used Kaplan and Meier’s product-limit
method for descriptive purposes [13]. The differences in survival distri-
butions were evaluated using the log-rank test. Multivariate logistic
regression was used to assess the presence of a significant influence of
menopausal status on the activity of the experimental treatment (i.e.
response rate), and Cox’s proportional hazard regression was used to
adjust for possible imbalances in prognostic factors [14]. Hazard ratios of
less than 1 favour CMFEV chemotherapy. Two-sided P values and 95%
confidence intervals (95% CI) are given; unless stated otherwise, ‘signifi-
cant’ indicates P values of less than 0.05. SPSS software was used for all
of the analyses. No adjustments of the P values for multiple comparisons
were made because of the exploratory nature of the study.

Results

Between November 1990 and April 1995, 211 patients were
randomised to receive CMF (107) or CMFEV (104). Six

Table 2. Characteristics of the randomised patients by treatment arm

Characteristics CMF CMFEV
No. % No. %

Total no. 107 100 104 100
Age

Median 51.5 52

Range 27-73 32-69
Menopausal status

Premenopause 48 45 52 50

Postmenopause 59 55 52 50
Clinical tumour size

<2.5cm 10 9 13 13

2.6-3.5cm 43 40 41 39

3.6-5.0cm 40 38 42 40

>5cm 12 11 7 7

Unknown 2 2 1 1
Clinical axillary node status

Negative 68 64 59 57

Positive 39 36 45 43
Estrogen receptor status

Positive 57 53 47 45

Negative 31 29 34 33

Unknown 19 18 23 22

CMF, cyclophosphamide, methotrexate, 5-fluorouracil; CMFEV,
cyclophosphamide, methotrexate, 5-fluorouracil, epirubicin, vincristine.
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patients were not eligible: four in the CMF group (stage III
disease) and two in the CMFEV group (one aged >70 years
and one with distant metastases). Eight patients were not eva-
luable for response: four in each group. The cut-off date for
follow-up was 30 April 2003. The median follow-up was 116
months, range 84-146 months. Table 2 shows the main
characteristics of the randomised patients.

Summary of short-term results [9]

Table 3 shows the previously published short-term response
results [9]. The proportions of objective responses (CR plus
PR) and clinical CR were higher in the anthracycline-contain-
ing arm (73% versus 66%, and 21% versus 12%), but the
differences were not statistically significant. However, the
differences among the premenopausal patients were striking
(80% versus 54%, and 26% versus 4%) and statistically sig-
nificant (P=0.007; P=0.004); there were no remarkable
differences among the postmenopausal patients. The number
of pCRs was low but the differences between the two arms
followed the same pattern as that of clinical CRs: the overall
proportions were 6% in the CMFEV group and 2% in the
CMF group; the proportions among premenopausal patients
were 8% versus 0%, and those among postmenopausal
patients 4% versus 4%. The proportions of patients treated

Table 3. Response to treatment in patients as a whole, and by
menopausal status

Efficacy variable CMF CMFEV

No./Total % No./Total %

Clinical objective response (CR plus PR)

All patients 65/99 66 72/98 73
95% CI (%) 57-175 69-82
Premenopausal 25/46" 54 40/50" 30
95% CI (%) 40-68 69-91
Postmenopausal 40/53 75 32/48 67
95% CI (%) 69-81 59-75
Clinical complete response
All patients 12/99 12 21/98 21
95% CI (%) 6-18 13-29
Premenopausal 2/46° 4 13/50° 26
95% CI (%) 0-10 14-38
Postmenopausal 10/53 19 8/48 17
95% CI (%) 8-50 6-28
Pathological complete response
All patients 2/98 2 6/97 6
Premenopausal 0/46 0 4/50 8
Postmenopausal 2/52 4 2/47 4
“P=0.007,
°P=0.004.

CMF, cyclophosphamide, methotrexate, 5-fluorouracil; CMFEV,
cyclophosphamide, methotrexate, 5-fluorouracil, epirubicin, vincristine;
CR, complete response; PR, partial response; CI, confidence interval.

with conservative surgery were not significantly different:
55% in the CMF and 62% in the CMFEV group.

In order to assess formally the modifying effect of meno-
pausal status on the relative activity of the chemotherapies, a
multivariate logistic regression model was fitted to the data
with the probability of clinical CR as the dependent variable,
and menopausal status, type of chemotherapy and the inter-
action term as covariates. The results indicated the presence
of a significant interaction between menopausal status and the
type of chemotherapy in determining the probability of
achieving CR (odds ratio=0.11; 95% CI 0.02-0.71; P=0.02).
As a consequence, a seven-fold increase in the odds of

a CR was predicted in premenopausal women using
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Figure 2. Relapse-free survival by treatment. (A) All patients;
(B) premenopausal; (C) postmenopausal.



the anthracycline-containing regimen (OR =7.7; 95% CI 1.6—
36.3), whereas no effect was predicted in postmenopausal
women [9].

Long-term results by treatment and menopausal status

There were three cases of controlateral breast cancer and eight
of a second primary malignancy in the CMF group, compared
with six and two in the CMFEV group. These differences
were not statistically significant.

Figure 2 shows RFS in the patients as a whole by treatment
arm and menopausal status. In the study population as a
whole, there was a non-significant improvement in RFS
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Figure 3. Locoregional relapse-free survival by treatment. (A) All
patients; (B) premenopausal; (C) postmenopausal.
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(P=0.17) in the experimental arm. The difference was more
marked among the premenopausal patients and approached
statistical significance (P=0.07), whereas RFS in the post-
menopausal patients was similar in the two arms.

Figure 3 shows LRRFS by treatment and menopausal status.
There was a statistically significant (P=0.0029) difference in
favour of the anthracycline-containing arm in the overall
study population, which was almost entirely due to the striking
improvement in the premenopausal patients (P=0.0009); the
LRRES curves of the postmenopausal patients were very simi-
lar in the two treatment arms (P =0.38).

The three graphs of the Figure 2 and Figure 3 offer a simple
visualisation of the fact that the advantages of the experimen-
tal regimen in terms of RFS (non-statistically significant) and
LRRES (statistically significant) in the patients as a whole
were entirely due to its effects in the premenopausal patients.

There was no difference in DMRFS between the two treat-
ment arms in the study population as a whole, or in the meno-
pausal subgroups (data not shown). OS was also similar in the
two arms, whether assessed in the population as a whole or in
the two menopausal subgroups (data not shown).

Table 4 shows the hazard ratios in the CMFEV arm com-
pared with the CMF arm in terms of RFS, LRRFS, DMRFS
and OS in a Cox model including clinical node status, clinical
response and menopausal status. All of the unadjusted and
adjusted hazard ratios favoured CMFEV over CMF, but the
difference was statistically significant (P=0.011) only for
LRRFS.

Long-term results by type of short-term response

Figure 4 shows the effect of the type of clinical short-term
response on RFES. The difference between complete respon-
ders, partial responders and non-responders was statistically
significant (P=0.014) mainly because of the very good RFS
of the complete responders (10-year RFS close to 80%); the
long-term outcome of the partial responders was not markedly
different from that of the non-responders.
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Figure 4. Relapse-free survival by type of clinical short-term response.
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Table 4. Hazard ratios in the CMFEV arm compared with the CMF arm®

End point Unadjusted Adjusted
Hazard ratio (95% CI) P value Hazard ratio (95% CI) P value
RFS 0.80 (0.50-1.27) 0.35
Premenopausal 0.73 (0.46-1.15) 0.17 0.54 (0.28-1.07) 0.08
Postmenopausal 0.96 (0.51-1.78) 0.89
LRREFS 0.24 (0.08-073) 0.011
Premenopausal 0.22 (0.07-0.66) 0.007 0.07 (0.009-0.55) 0.012
Postmenopausal 0.52 (0.13-2.09) 0.355
DMRFS 1.08 (0.63-1.85) 0.79
Premenopausal 1.07 (0.62-1.81) 0.81 1.08 (0.47-2.46) 0.86
Postmenopausal 1.12 (0.55-2.26) 0.76
oS 0.80 (0.47-1.37) 0.41
Premenopausal 0.77 (0.45-1.31) 0.38 0.72 (0.31-1.67) 0.45
Postmenopausal 0.84 (0.42-1.68) 0.63

“A Cox model including clinical node status (negative; positive), menopausal status (premenopause; postmenopause), clinical response (clinical CR; other)
was used to estimate the adjusted hazard ratios; P values were estimated using the log-rank test. Hazard ratios of less than 1 favour CMFEV

chemotherapy

CMF, cyclophosphamide, methotrexate, 5-fluorouracil; CMFEV, cyclophosphamide, methotrexate, 5-fluorouracil, epirubicin, vincristine; CR, complete

response; CI, confidence interval; RES, relapse-free survival; LRRFS, locoregional relapse-free survival; DMRFS, distant metastases relapse-free survival;

OS, overall survival.

The same relationship was observed between the type of
response and OS, but these differences were not statistically
significant (P=0.27).

Discussion

The concept that primary chemotherapy can have cytoreduc-
tive effects on primary tumours and even micrometastases has
been repeatedly proposed [15, 16], and the hypothesis is sup-
ported by the similar OS results reported in randomised studies
comparing primary with adjuvant chemotherapy [1-7], as well
as by the very favourable outcome reported in patients achiev-
ing pCR after primary chemotherapy [3, 17, 18].

Randomised studies comparing two different chemothera-
pies administered in the neoadjuvant setting [9] make it possi-
ble to verify whether or not differences in short-term responses
translate into long-term effects. Our study addresses this issue
by comparing an anthracycline-containing regimen with CMF.

The short-term results showed that the clinical CR rate was
higher in the patients receiving the anthracycline-containing
CMFEV regimen, but this benefit was restricted to premeno-
pausal women.

Before discussing the long-term results, we need to consider
the limitations of this study. First, it was designed with objec-
tive responses as the primary end point, and the evaluation of
long-term outcomes as a secondary objective; it is therefore
by definition underpowered to estimate with acceptable pre-
cision the plausible risk reductions in RFS and particularly OS
when comparing an anthracycline-containing regimen with
CMF in the adjuvant setting. Secondly, given the multiplicity

of the tests of statistical significance, the associated P values
should be considered merely indicative and devoid of any for-
mal value. Consequently, the results of this study should be
considered as hypothesis-generating.

The long-term results are consistent with the objective
response data, insofar as they show that the anthracycline-
containing regimen offers a benefit in premenopausal women.
With regard to 10-year RES, the anthracycline-containing regi-
men was superior to CMF in all patients (76% versus 55%), and
particularly in the premenopausal patients (70% versus 51%) in
whom that difference reached a statistical trend (P=0.07). With
regard to 10-year OS, the anthracycline-containing regimen was
also superior to CMF in all patients (75% versus 70%), and even
more so in the premenopausal patients (80% versus 72%). How-
ever, these differences were not statistically significant.

The most significant finding of this study concerns LRRFS.
The 10-year LRRES rates in the patients receiving CMFEV
and CMF were, respectively, 95% and 79% in the population
as a whole (P=0.0029), and 97% and 68% in the premeno-
pausal patients (P =0.0009); once again, there was no
between-treatment difference among the postmenopausal
patients. These findings were reproduced in a Cox model in
which the adjusted hazard ratio in premenopausal patients
treated with the anthracycline-containing CMFEV regimen
was extremely low in comparison with CMF (0.07; range
0.009-0.55), and statistically significant (P =0.012).

To the best of our knowledge, our results are the first to
show parallelism between short-term clinical CR rates and at
least one of the long-term outcome parameters (LRRFS), and
need to be discussed in the context of other randomised
studies comparing adjuvant chemotherapies with and without



anthracyclines. Some other authors have also reported data
favouring anthracycline-containing regimens limited to pre-
menopausal patients. The Oncofrance study, which compared
12 cycles of CMF with 12 cycles of AVCF (V = vincristine)
in patients with positive axillary nodes, reported an overall
significant advantage of the latter in terms of DFS and OS.
However, a subgroup analysis revealed that the differences
were statistically significant only in premenopausal patients
[19]. Furthermore, a Scandinavian study comparing nine
cycles of CMF with nine cycles of FEC in 1195 patients
with positive axillary nodes or at high risk with negative
axillary node tumours reported a significant OS advantage in
favour of the anthracycline-containing regimen, but only in
the premenopausal subgroups [20]. It is also worth noting
that other trials showing differences in favour of the anthra-
cycline-containing arm enrolled only premenopausal patients,
and that most of the patients included in the overview com-
parisons of CMF and anthracyline-containing regimens were
relatively young. These findings support the hypothesis that
premenopausal patients may be more chemosensitive to
anthracycline, but the biological basis for this is still
unknown.

The type of anthracycline-containing regimen should also
be discussed. We have previously shown [21] that regimens in
which the anthracycline ‘replaced’ all or nearly all of the
agents administered in the conventional arm (typically the AC
or EC regimens) failed to show any significant advantage over
CMF [22], whereas those in which the anthracycline was
‘added’ to all or nearly all of the agents in the conventional
arm (typically the FAC or FEC, and CAF or CEF regimens)
frequently had greater antitumour effects [19, 20, 23-26].
Bearing this in mind, our CMFEV regimen could be con-
sidered optimal, insofar as epirubicin was added to all the
three agents of the CMF regimen.

The rotational strategy included in our regimen was intro-
duced in the 1980s as an innovative and favourable compro-
mise between the sequential strategy and the alternate
strategy, which were supported at that time by some preclini-
cal evidence. Like the sequential strategy (but somewhat ear-
lier), it allowed the administration of full doses of multiple
agents whose toxicity prevented their combined administration
and, like the alternate strategy (but with more continuity), it
allowed the administration of multiple agents in a short period of
time in order to avoid or delay acquired resistance to chemo-
therapy. We do not know whether our present results were
due to the addition of anthracycline, or to the rotational stra-
tegy, or both. In any case the 27% reduction in the 10-year
risk of relapse (39% in premenopausal patients) found in this
study is much higher than the overall risk reduction of 12%
reported in the overview [27]. But it must be remembered that
the overview also considered the studies of what can be con-
sidered suboptimal regimens on the basis of our concept [21].

One unique aspect of our study was the finding that the
long-term benefit of the anthracycline-containing regimen was
achieved with only four preoperative cycles (the three
adjuvant CMF cycles were identical in the two arms), as

1475

opposed to the six cycles generally regarded as conventional
in the adjuvant chemotherapy setting. As a result of the
rotational drug administration schedule, the anthracycline was
administered in only three of the four cycles, but it is worth
noting that our regimen also included the vinca alkaloid, vin-
cristine, in all four cycles. The role of this agent is unclear
but, although its use has declined and is currently considered
obsolete, it has to be remembered that a few randomised trials
have found that it has a positive effect in the adjuvant setting
[28], and that the other vinca alkaloid, vinorelbine, is now
considered to be one of the most active agents in the treatment
of metastatic breast carcinoma [29]. Furthermore, the anthra-
cycline-containing regimen in the above-mentioned Onco-
france randomised trial (which found significant differences in
DFS and OS) included vincristine and doxorubicin in the
experimental arm [19].

Finally, the benefit of the CMFEV regimen was restricted
to LRRFS and did not significantly extend to RFS. This find-
ing is currently unexplainable, but it is known that initial
locoregional relapses in early breast carcinoma are almost
invariably followed by further and even distant metastases
and, finally, death. For this reason, locoregional soft tissue
sites may offer a very sensitive scenario in which to document
early differences in the activity of different neoadjuvant
treatments.

Our study reported rather low proportions of pCR, in line
with the high and statistically significant heterogeneity
reported in randomised trials of primary chemotherapy [7].
One important finding of this study is the confirmation of the
long-term prognostic relevance of an initial clinical CR to
neoadjuvant chemotherapy [17]. Our results suggest that a
clinical CR may represent a surrogate end point of long-term
effects, although this hypothesis will need to be validated in a
larger randomised neoadjuvant trial. If it were to be con-
firmed, any difference in short-term clinical CRs would be an
unbiased predictor of long-term adjuvant effects, thus allowing
a substantial reduction in the time (5-10 years) needed to
evaluate adjuvant regimens, particularly those including new
agents.

In conclusion, the results of this study suggest that our
anthracycline-containing regimen is more active than CMF in
premenopausal patients, and possibly more effective in terms
of long-term outcomes. However, before it can be considered
a standard primary chemotherapeutic regiment, our results
need to be confirmed in a larger patient population. Further-
more, it remains to be established whether similar or different
results can be achieved using other anthracycline-containing
regimens.
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