
Abstract. The aim this study was to assess the efficacy of
cisplatin-epirubicin-vinorelbine, as primary chemotherapy, in
reducing the tumour burden in T2-3 N0-2 breast carcinomas.
Breast conservative surgery (BCS) rate, clinical and
pathological complete response (pCR), toxicity and 5-year
disease-free survival (DFS) and overall survival (OS) were
evaluated. Patients and Methods: Eighty-eight women with
tumours ≥2.5 cm were treated with cisplatin (P) 50 mg/m2,
epirubicin (E) 100 mg/m2 and vinorelbine (V) 25 mg/m2, every
3 weeks. Results: Fifty-six out of the 88 patients (63.6%)
underwent BCS, notably including 12/23 patients with initial
tumours >5 cm. The overall clinical response was 72.8%
(cCR=11.4%), pCR 20.5% and pT0+pN0 17%. No cardiac
toxicity was observed. Grade 3/4 adverse events were leukopenia
(9.4%), neutropenia (7.9%), nausea and vomiting (7.3%).
After a median follow-up of 5 years, 24 patients (27.3%) had
developed local or distant metastases. The mean DFS and OS
were 51.7 (SE 2.38) and 57.02 (SE 1.98) months, respectively,
and were significantly higher in pCR patients in comparison to
the others (63.05 vs. 48.76, p<0.01 and 64.59 vs. 55.04,
p<0.05, respectively). Conclusion: The PEV regimen was highly

effective in reducing the tumour burden, especially for large
tumours. The rate of pCR was similar to that obtained by other,
including taxane-based regimens, and was well-tolerated. The
study demonstrated the feasibility of such a regimen even in
small centres, and being of low cost this combination could be
of value in the application of primary therapy.

Studies which have been conducted since the early 1980s in
breast cancer patients with stage I-IIIb disease, have
demonstrated clinical tumour regression in 70-75%, whereas
a complete clinical response was observed in about 26% (1).
These initial reports have shown a significant activity of
primary chemotherapy, an increase in the number of women
offered breast conservation treatment and no apparent
detrimental effect on survival.

More recent studies (2, 3) have shown a pathological
complete response (pCR) rate of 16-19% and demonstrated
that 5-year disease-free survival (DFS) (89% vs. 64%) and
overall survival (OS) (87% vs. 58%) were higher in those
patients with a pCR compared to those with any other
response to primary chemotherapy. 

Although different synergistic regimens have been
studied in order to evaluate if combination chemotherapy
with non-cross resistant drugs could improve the response
rate and the breast conservative rate, most studies
concerning preoperative therapy have consisted of
anthracycline-based regimens.

Our previous experience, with a multicentre phase II
study using the combination cisplatin (P)-epirubicin (E)-
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vinorelbine (V) in 40 locally advanced breast cancer
(LABC) patients, obtained 7/37 cCR (18.9%) and 26/37
cPR (70.3%), with an overall response rate of 89.2% (4).

Based on these encouraging results, a multicentre phase
II study aimed at investigating the role of the PEV regimen
in operable T2-3, N0-2 breast cancer patients was planned.
The primary objective was the evaluation of the breast
conservative surgery (BCS) rate, while secondary objectives
were the evaluation of response rate in terms of pCR and
cCR of both the primary tumour and lymph nodes, the DFS
and OS and the tolerability with particular attention to
cardiac adverse events and correlation between some
biological features and the pCR rate. 

Patients and Methods

This multicentre phase II study was carried out in ten Italian centres.
The baseline inclusion criteria consisted of: histologically proven
breast cancer with the largest tumour diameter ≥2.5 cm but <10 cm
(T2-3); axillary lymph node status negative or positive (N0-2); patient
age 18-69 years; performance status (ECOG) 0-1; liver and kidney
values in the normal range; adequate bone marrow function,
particularly neutrophil absolute count (ANC) ≥1.5x103/mm3, Hb ≥11
mg/dl and platelet (PLT) count ≥120x103/mm3; no previous or
concomitant cardiac disease which could exclude an athracycline-
based chemotherapy; no previous or concomitant pulmonary disease;
absence of other previous malignancies with the exception of
epidermoid skin cancer and in situ cervical carcinoma and AIDS;
geographically facilitated access to the referred oncological centre for
administration of treatment and follow-up procedures and written
informed consent. Patients were excluded from the study enrolment
if they had: tumour dimensions not assessable by clinical examination;
T stage >3; evidence of metastatic disease; multiple tumour foci in
the same breast, or bilateral synchronous or metachronous breast
cancer. Pregnant or breast-feeding patients were also excluded.

The oncologist assessed the T stage by measuring with a
calibrated instrument the two major diameters of the clinically
palpable lesion and by identifying its topographical location within
the breast. The presence of palpable lymph nodes in the axilla and
whether they were attached or not was evaluated, in order to assign
the N clinical stage. At the same time, a second clinical
examination was conducted by a different oncologist, in order to
verify the accuracy of the first measurement. Mammography and/or
ultrasound (US) of the breast and the axilla was performed during
the first week before beginning chemotherapy treatment. A core
biopsy of the palpable lesion was performed in order to establish
histology. Cardiac function was evaluated by cardiac scan or US
examination and only patients with a normal left ventricular
ejection fraction were considered suitable for enrolment. In order
to exclude the presence of distant metastases, chest X-ray,
abdominal US and bone scan were performed before starting
chemotherapy. The same clinical tests, together with a second
evaluation of cardiac function, were carried out at the end of the
planned treatment.

The chemotherapy consisted of cisplatin 50 mg/m2, followed by
epirubicin 100 mg/m2 and vinorelbine 25 mg/m2 all of which were
administered on day 1 every 3 weeks for three or four cycles.
Toxicity and clinical response of the primary tumour and axilla

were assessed according to the WHO criteria (5) within 3 weeks of
the last cycle of chemotherapy. Surgery was planned within one
week after the full restaging of the disease. In cases of clinical
tumour shrinkage to less than 3 cm at the end of 3-4 cycles of
chemotherapy, BCS and axillary node dissection were suggested,
while in all other cases patients underwent mastectomy. If cardiac
failure was suspected, or in the case of persistent tachyarrhythmia,
or progression of the breast tumour, chemotherapy was
discontinued and the patient underwent surgery immediately. A 1-
week chemotherapy delay was permitted if toxicity during the
previous cycle was judged significant by the oncologist, but no dose
reduction was allowed. Both granulocyte-colony stimulating factors
(G-CSF) and red cell growth factors, such as epoetin were allowed
as prophylaxis after the first delay of chemotherapy. Following
surgery, pathological evaluation considered the definitive histology,
the nuclear grading, the number of resected lymph nodes, the
number of positive lymph nodes and oestrogen receptor (ER) and
progesterone receptor (PgR) determination according to the
method used at each centre. Hormone receptor status was
determined only on surgical specimens and pCR was classified
according to Sataloff’s Classification (6). Clinical response was
defined according to the WHO criteria. Adjuvant treatment was
planned according to St. Gallen raccomandations (7). The follow-
up procedures consisted of yearly chest X-ray and mammography,
while abdominal US and bone scan were left to the oncologist’s
judgement, or performed in the case of suspected liver or bone
metastases. Biochemical and carcinoembryonic antigen (CEA) and
carbossilyc antigen (CA 15.3) evaluation was conducted every six
months. This study obtained the ethical approval of the
Coordinating Centre Committee.

Statistical analysis. This was an observational prospective phase II
study over a 4-year period carried out in 10 different oncology
centres and no attempt to calculate a sample size was made. The
DFS and OS were estimated by Kaplan-Meyer method (8).
Comparison between patients with or without a pathological
response was performed using Chi-square test.

Results

From June 1997 to April 2001, 93 patients entered the
study. Five patients (5.4%) were not considered eligible due
to: T size >10 cm (1 patient), inflammatory stage (T4) (1),
multiple foci (2), refusal to participate in the study (1). 

A total of 88 patients (93.8%) were fully eligible and
assessable and their clinical stage is listed in Table I. 

The median age was 52.5 years (31-68), T size was >5 cm
in 23 patients (26.1%) and N status was positive in 47
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Table I. Patients' clinical stage at diagnosis.

Clinical TN stage No. of patients %

T2, N– 30 34.1
T2, N+ 31 35.2
T3, N– 11 12.5
T3, N+ 16 18.2



(53.4%). BCS was feasible in 56 patients (63.6%), including
12 patients with T size >5 cm at baseline (Table II).

Sixty-four patients (73%) achieved a major tumour
response, including 10 women (11.4%) with complete
tumour disappearance. A tumour response <50% (minor
response) was documented in 2.3% patients. No patient
developed clinical progression of the disease during
chemotherapy. 

pCR was documented in 18 patients (20.5%): 7 patients
were classified as Class A (total disappearance of tumour)
and the remaining eleven patients as Class B (microscopic
tumour residual) (Table III). Among the patients who
achieved a pCR, a higher percentage was observed in the
group with tumours less than 3 cm at baseline, whereas with
tumours measuring >5 cm the rate of pCR was half (9.1%
vs. 4.5%, respectively).

A pathological negative nodal status (pN0), independently
of the response in the breast, was achieved in 48.9% of the
patients, whereas pCR in the breast and in the axilla was
observed in 15 patients. Oestrogen receptor was assessed in
77.7% of the specimens and were classified as ER+ in
59.1%. Grade 3, undifferentiated tumours were recorded in
45.5% of the cases.

A total of 288 cycles were administered and no cardiac
toxicity was observed.

Only 13 cycles had to be delayed, mainly due to
haematological toxicity, and 1 cycle because of increase in
liver function parameters. Grade 3-4 leukopenia was
observed in 27/288 cycles (9.4%), and granulocytopenia in 23
(7.9%). Grade 3-4 thrombocytopenia was detected in only 2
cycles and grade 3 anaemia in 1 patient who underwent 2
blood transfusions and was treated with human epoetin for 4
months until the end of chemotherapy. Febrile neutropenia
was observed in 2 patients. G-CSF was administered to 14
patients. Two episodes of vascular disorders (1 deep venous
embolism and 1 phlebitis) were observed. Alopecia and
nausea and vomiting were the most common non-
haematological toxicities. Data are summarized in Table IV.

Adjuvant chemotherapy consisted of i.v. CMF [cyclo-
phosphamide (CTX)-methotrexate (MTX)-5-fluorouracil
(5FU)] and was administered to 74 patients on days 1 and
8 every 28 days; 2 patients underwent anthracycline-based
regimens. 

Tamoxifen as sole treatment was administered to 10
patients. After a median follow up of approximately 5 years
(47-93 months), 24 patients had developed metastatic
disease (27.3%). Sites of relapse were soft tissue in 8
patients, bone in 5 and viscera in the remaining patients. 

The 5-year DFS rate was 68.2%. The mean DFS and OS
were 51.7 (SE 2.38) and 57.02 (SE 1.98) months, respectively
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Table II. Breast conservative surgery rates.

Patient group No. of patients %

All patients 56/88 63.6
cT <3.0 cm 29/38 78.4
cT 3-5 cm 15/27 55.6
cT >5 cm 12/23 52.2

Table III. Clinical (c) and pathological (p) responses.

Clinical response No. of patients %

cCR 10 11.4
<3 cm 4 4.4
3-5 cm 3 3.5
>5 cm 3 3.5

cPR 54 61.3
cMR 2 2.3
cNC 22 25.0

Pathological No. of patients %
complete response

pCR 18 20.5
Class A 7 8.0
Class B 11 12.5

pT+pN0 15 17.0

Table IV. Grade 3-4 haematological and non-haematological toxicity
concerning 288 cycles. 

Haematological toxicity No. of cycles %

Leukopenia
Grade 3 23 7.9
Grade 4 4 1.3

Granulocytopenia
Grade 3 14 4.8
Grade 4 9* 3.1

Thrombocytopenia
Grade 3 1 0.3
Grade 4 1 0.3

Anaemia
Grade 3 2 0.6

Non-haematological toxicity No. of cycles %

Nausea and vomiting
Grade 3 20 6.9
Grade 4 1 0.3

Mucositis
Grade 3 2 0.6

Skin 
Grade 3 1 0.3

Asthenia
Grade 3 4 1.4

*Febrile neutropenia: 2 patients.



(Figure 1). The DFS was significantly longer in the pCR
patients in comparison to the others (63.1 vs. 48.8, p<0.01),
as well as OS (64.6 vs. 55.04, p<0.05) as shown in Figure 2. 

Discussion

At the start of the study in the late 1990s, trials with
neoadjuvant chemotherapy focused mainly on anthacycline-
based regimens. The choice of incorporating cisplatin in a
triplet combination was based on encouraging results in the
metastatic setting and on our previous experience with
LABC patients, which had resulted in a 98% clinical
response rate with a good profile of tolerability (4, 9).

Based on these experiences, investigation of the efficacy
and safety of this triple combination in patients with
operable tumours was initiated.

The present results demonstrated and confirmed that
the PEV regimen was well tolerated and feasible; only a
few cycles were reduced or delayed due to haematological
toxicity, with grade 3-4 granulocytopenia observed in 10%
patients. Despite the use of full dose epirubicin (100
mg/m2) in combination with cisplatin, no cardiac toxicity
was recorded.

The results further confirmed that a triple combination
was feasible and tolerable as a double regimen. Other
studies have recently investigated the role of three-drug
regimens (10, 11). 

Ahlgren et al. (10) treated 48 breast cancer patients with a
three-drug combination based on cisplatin, epirubicin and
capecitabine. The epirubicin was delivered at 60 mg/m2 on day
1 of a 21-day regimen and grade 3-4 leukopenia was recorded

in 15% of the cycles, which was higher than that observed in
the present study, where even higher doses of epirubicin were
used. Frasci et al. (11) have recently published definitive
results concerning the use of a new combination regimen
(PET) in 63 large operable breast carcinomas. Epirubicin and
paclitaxel were delivered at doses of 50 mg/m2 and 120 mg/m2,
respectively, as part of a weekly regimen. Neutropenia
occurred in 15% of the patients despite the use of G-CSF
support, planned from day 3 to day 5.

With regard to the BCS rate after primary treatment,
63.6% of the cases underwent the procedure and notably,
more than half of the patients with tumours >5 cm also
became eligible for conservative surgery (12/23, 52.2%). The
frequency of BCS was higher, although not statistically
significant, in patients achieving a cCR as compared to
those with a partial response, (90% vs. 59.3%, p>0.1).

The observed 20.5% pCR rate was a very interesting and
promising result, considering the omission of taxanes.

Two other studies have evaluated the combination of
cisplatin and taxanes. In the study by Lee et al. (12) 57
women with newly diagnosed breast carcinomas ≥5 cm were
treated with docetaxel and cisplatin both at 70 mg/m2 i.v.
every 21 days for 4 courses. All tumours became operable
after neoadjuvant chemotherapy and pCR in the breast was
achieved in 15 patients (26%) and in the breast and the
axilla in 11 (20%). Ezzat et al. (13) treated 126 LABC
patients with paclitaxel 135 mg/m2 and cisplatin 75 mg/m2

for 3-4 courses. Thirty-five patients (28%) achieved a cCR.
Of the 123 patients with evaluable pathologic data, pCR was
achieved in 29 (24%) and an additional 9 (7%) only had
microinvasive disease. These studies have demonstrate that
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Figure 1. DFS and OS in the whole population.



cisplatin could have an active role as part of neoadjuvant
chemotherapy regimens. Our data were similar to these
results, even in the absence of taxane.

Smith et al. (14) investigated a combination of epirubicin,
cisplatin and infusional 5-FU (ECisF) in 211 breast cancer
patients and compared it to a standard anthracycline-
cyclophosphamide (AC) regimen (n=215). The clinical
response rate was 77%, although ECisF was associated with
some toxicity.

From a biological point of view, our study had some
limitations, mainly the absence of correlation with
biological factors, such as hormone receptor status or
HER2 expression, due to the small number of patients
included. 

In conclusion, the PEV regimen is a well tolerated choice
for primary treatment of women with breast cancer tumours
≥2.5 cm. The association of full dose epirubicin with
cisplatin and vinorelbine does not cause any significant
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Figure 2. DFS and OS in pCR patients vs. others.



cardiac toxicity and induces only transient neutropenia in a
small percentage of patients. 

The clinical response rate was similar to that observed by
other authors and the BCS rate was just a little lower in
comparison to that achieved with other regimens, but no
difference was observed in terms of the possibility of
avoiding a mastectomy between responder patients and
those who achieved only a minor response. 

The pathological response rates were quite high and
comparable to those obtained by other authors, using
cisplatin-taxane regimens.

The 5-year DFS and OS were encouraging, considering
that this is not a taxane-based regimen.

The role of cisplatin in the neoadjuvant setting has been
investigated by several authors and now could probably be
considered in the medical strategy of breast cancer
management.

In any case, the low cost of this regimen should be
considered and carefully evaluated as one of the most
efficacious options for patients suitable for primary
chemotherapy. The low incidence of haematological toxicity,
which is easy to predict and manage, could make this
regimen a valuable choice in all centres.
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