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Abstract Neoadjuvant chemotherapy (NAC) is one of
the treatment options for patients with locally advanced
breast cancer (LABC). Preoperative chemotherapy poten-
tially may reduce the extent of the surgery and offers the
opportunity to assess the chemosensitivity of the tumor in
vivo. Herein, we evaluated the results of NAC in Turkish
LABC patients. We retrospectively analyzed 73 LABC
patients. Anthracycline/taxane-based chemotherapy regi-
mens were administered. Patients were stratified according
to age, menopausal status, type of surgery, response to the
treatment, histopathological properties, and survival. After
3-6 cycles of chemotherapy, patients were re-staged
radiologically and surgery was performed in operable
patients. Adjuvant chemotherapy was administered as
needed. The median age was 45 (29-93) at the time of
diagnosis. Sixteen percentage of patients were younger
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than 35 years of age and 45.2% were premenopausal.
Median follow-up time was 20.2 months. Sixty-seven out
of 73 patients responded to therapy (89%). Breast con-
serving surgery was possible in the 15% of the patients. In
histopathological analysis, lymph node invasion was
detected in 85%. The estrogen (ER) and progesterone (PR)
receptor were positive in 78.1% and c-erb-B2 was positive
in 17.5% of patients. The median disease-free survival
(DFS) was 44 months (SE: 9; %95 CI: 27.1-60.8), overall
survival (OS) was not reached at the time of analysis.
Three-year DFS and OS were 58% and 91.9%, respec-
tively. In a multivariate Cox regression analyses; no
demographic or pathologic prognostic parameter predicted
overall survival. In recent years, NAC in breast cancer has
become a viable treatment option for patients with LABC.
NAC is not commonly applied in Turkey. The response
rate to NAC in Turkish breast cancer patients is encour-
agingly high. Broader efforts should be made to evaluate
breast cancer patients preoperatively at tumor boards for
proper treatment sequence.

Keywords Neoadjuvant chemotherapy - Breast cancer -
Locally advanced

Introduction

Neoadjuvant chemotherapy (NAC) is administered with the
intention to either convert inoperable locally advanced
breast cancer (LABC) to operable state or to downgrade
resection from mastectomy to breast sparing surgery [1-3].
Because of the tumor size, involvement of regional lymph
nodes, extension of the tumor to the chest wall or to the skin;
primary resection is difficult in LABC. Also, there is high
risk for local recurrence or distant metastasis [3, 4].
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Consequently, LABC have poor prognosis [4]. Therefore,
while the stage II breast cancer has a 10-year survival rate of
60%, stage III breast cancer survival rate is a dismal 30%.

Preoperative chemotherapy reduces the size of primary
tumor and the number of positive lymph nodes in more
than 80% of cases [5]. The other aim of NAC is to increase
the rate of breast conservation surgery which has less
morbidity compared to total breast removal [1, 6]. At the
time of diagnosis, there may be occult metastasis so that
preoperative chemotherapy can prevent progression at
these metastatic foci and increase chances of survival [7].
Furthermore, preoperative chemotherapy facilitates moni-
toring of tumor response in vivo, so that when there is
resistance to a specific chemotherapy another cytostatic
agent may be administered [1, 6, 8].

Although the effectiveness of therapy can be assessed
according to clinical, radiological, or pathological
response, the period of disease-free survival (DFS) or the
overall survival (OS); the pathological complete response
(pCR) is the most predictive parameter for survival [7].
The pCR is considered when there is complete eradication
of locoregional disease [8]. Residual disease in the axilla
after NAC has been associated with poor prognosis [4].

There is no standard NAC regimen. Taxanes or an
anthracycline-based regimen could be used as monotherapy
or in combination [7]. Immunohistochemical markers,
estrogen, and progesterone receptor status, c-erb-B2
expression may predict the response to NAC [8]. In this
study, we retrospectively reviewed results of NAC in
patients with LABC.

Patients and methods

Seventy-three patients with LABC, treated with NAC
between 2004 and 2008 in Dr. Lutfi Kirdar Education and
Research Hospital, Department of Medical Oncology were
retrospectively evaluated. The patients are staged accord-
ing to TNM staging system proposed by American Joint
Committee on Cancer (AJCC). All stage I1IB (T3NO), III
disease, and inflammatory breast cancer (T4d) patients
considered to have LABC [4]. Mammography was per-
formed in all patients. Histopathological diagnosis was
done by tru-cut biopsy in majority of the patients. Tumors
were measured both clinically and radiologically before the
treatment. All patients had T3 or T4 tumors and 58 out of
73 patients had clinically palpable fixed axillary lymph
nodes. Prior to NAC distant metastases excluded by chest
X-ray, abdominal ultrasound, and bone scans. Complete
blood counts, liver and renal functions tests were obtained.
Combined chemotherapy with anthracycline [AC: doxo-
rubicin, cyclophosphamide/EC: epirubucin, cyclophospha-
mide/CEF: cyclophosphamide, epirubucin-5-Fluorouracil

(5-FU)] and taxanes-based regimens (TAC: docetaxel,
doxorubicin, cyclophosphamide/TE: docetaxel, epirubucin)
were given preoperatively for 3—-6 cycles. Patients with
axillary lymph node involvement and without any serious
comorbidity received taxane-based regimen. All patients
eventually underwent either modified radical mastectomy
or breast conserving surgery with axillary lymph node
sampling. The surgical procedure decided upon patients’
choice, tumor-to-breast size, clinical response to NAC,
clinically involved axillary lymph nodes. The histological
type of the tumor, the size of the invasive component, the
grade of the tumor, and the rate of lymph node involvement
recorded. The median dissected lymph node number was
13. A pCR was defined as no residual invasive tumor in the
surgical specimen. The estrogen (ER) and progesterone
receptor (PR) status and c-erbB-2 expression were also
assessed. Following surgery, adjuvant systemic therapy
was given as needed. Radiotherapy is applied to all patients
who had breast conserving surgery or who had any axillary
lymph node involvement. Hormonotherapy were given to
patients with positive hormone receptors. Patients were
followed-up regularly afterward. OS was defined as the
time from diagnosis of cancer to the death related or
unrelated the breast cancer. DFS was defined as being free
of cancer relapse. Pathologic partial response (pPR)
defined as residual invasive disease after chemotherapy
(according to RECIST criteria 30% decrease in larger
diameter of the tumor size). Progressive disease was
defined as at least 20% increase the tumor size or appear-
ance of new metastasis [10].

Statistical methods

Statistical analyses were performed using SPSS 16.0 (SPSS
Inc., Chicago, IL, USA) software. Descriptive parameters
are quoted as mean + SD with 95% confidence intervals
(CI). A Cox regression analysis was used to evaluate the
relationship between prognostic factors and the median
survival. DFS was defined as the time from breast surgery
to disease progression or recurrence or to the date of death
or last known contact. DFS was measured with Kaplan—
Meier analysis. P values <0.05 were accepted as statisti-
cally significant.

Results

The median age of the patients at the time of diagnosis was
45 years (range: 29-93). Sixty-one patients were older than
35 (84%). Thirty-three patients were premenopausal (45%)
at the time of diagnosis. The median number of NAC cycle
was 3. Anthracycline-based NAC (AC-EC-CEF) were
given to 80% and taxane-based regimens were given to the
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20% of patients for 3—6 cycles. While pCR was achieved in
3 (4%) patients, 85% of the patients had partial responses.
Although 8 patients (11%) were progressed clinically,
others were clinical complete or partial responders.

There was no grade 3—4 toxicity in patients with NAC.
Non-hematological toxicities were grade 1-2 and most
common were alopecia and asthenia followed by nausea,
arthromyalgia, and stomatitis which occurred in less than
4% of patients. Only grade 3—4 hematological toxicity was
neutropenia and observed in 2 patients. No dose reduction
was required because of myelotoxicity. Dose reduction
because of febrile neutropenia occurred in 1 patient after
2 cycles of TAC regimen. There was no severe cardiac
toxicity, thrombocytopenia, or any other serious adverse
events.

Surgery was performed in 89% of patients after NAC;
54 patients had modified radical mastectomy, 9 had breast
conservation surgery, all had axillary lymph node dissec-
tion. Breast conservation surgery with sentinel lymph node
sampling only was performed in 2 patients. Distant
metastases were detected in 8 patients during NAC, and no
surgery carried out. Invasive ductal carcinoma accounted
for 91% of cases, invasive lobular carcinoma 3%, mixed
carcinoma 3%, and medullar carcinoma 3%. Vascular and
perineural invasion were present in 71% and 67% of the
cases, respectively. In all three patients who had pCR, pre
NAC lymph node status was N1. The median number of
metastatically involved lymph node was 3 and the median
tumor size was 3.5. Either ER or PR positivity rate were
69% and 69%, respectively. The expression of c-erb-B2
was detected in 18% of the patients.

Total 55 of patients who underwent BCS (8 patients) or
had axillary lymph node involvement after surgery were
given radiotherapy (73%). All the patients with receptor
positive cancer (70%) were given hormonotherapy.

The median follow-up period was 20.2 months (range:
1-129 months). DFS for 1 and 3 years were 84% and 58%),
respectively. The median DFS time was 44 months [95%
CI (27.1-60.8) SE:86], (Fig. 1) OS for 1 and 3 years were
98% and 91%, respectively, the median OS had not been
reached at the time of analysis (Fig. 2). In a multivariate
analysis, there were no evidence of any relation between
survival and any of the following: age, menopausal status,
tumor type, grade, vascular or perineural invasion, hor-
monal status, c-erb-B2 expression and NAC type
(P > 0.05). Factors which had a relation with DFS in the
multivariate analysis are shown in Table 1.

Discussion

NAC has been a viable option in the treatment of LABC [7,
9]. NAC increases the chances to do BCS [1, 4, 7, 10, 11].
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Fig. 1 Disease-free survival after neoadjuvant chemotherapy in
locally advanced breast cancer
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Fig. 2 Overall survival after neoadjuvant chemotherapy in locally
advanced breast cancer

In our series, 74% and 11% of patients underwent modified
radical mastectomy and BCS, respectively. There was no
difference in terms of survival between the two groups,
consistent with the literature.

The patients who had pCR with NAC have improved
survival [1, 7, 8, 12, 13]. In our study, the overall response
rate was 94%. We did not report the clinical response rate
due to its subjectivity. Even if a patient is complete
responder clinically, there still might be residual tumor
histologically. In our study 3 cases (4%) had pCR, 2 of
them had T4, and the other one had T3 tumor initially.
Although the majority of the tumors downstaged after
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Table 1 Relationship between prognostic factors and disease-free
survival according to multivariate analyses

Characteristics No. of Median P
patients  DFS
(%) (months)
Age (year) 0.19
<35 12 (16) 28
>35 61 (84) 44
Menopausal status 0.70
Premenopausal 33 (45) 48
Postmenopausal 40 (55) 44
Grade 0.88
2 33 (66) 47
3 17 (34) 45
Lenfovasculer invasion 0.38
Present 13 (29) 49
Absent 32 (71) 45
Perineural invasion 0.34
Present 30 (67) 48
Absent 15 (33) 44
Hormonal status 0.92
Positive 50 (78) 44
Negative 14 (22) 71
c-erbB2 0.73
Positive 10 (18) NA
Negative 47 (82) 33
Neoadjuvant chemotherapy response 0.89
CR 34
PR 63 (90)
SD 1(2)
PD 34

NA not available

NAC, it was not associated with improved survival
(P = 0.89).

Heys et al. [14] reported that clinical or pathological
response causes a significant increase in DFS at 3 years
(90% vs. 77%) in patients with LABC (P = 0.03). We
detected a DFS of 84% and 58% in 1 and 3 years,
respectively. At the median follow-up of 20.2 months, OS
could not be reached. We think that confirmatory studies
with larger series and longer follow-up are needed.

In NSABP B-27 trial 8 years DFS was 70% for patients
with negative nodes as compared to 40% in patients with
four to nine positive nodes [12]. Abrial et al. [13.] reported
that after NAC, 48% of patients were pathologically node
negative at surgery and significant correlation between
number of node involved and pathological response were
observed (P < 0.000001). Node involvement was distrib-
uted as follows: 36% N1-3, 13% N4-9, and 3% N > 10. In
our study, after NAC, 15% of patients were pathologically

node negative and 24% had N1, 37% had N2, and 7% had
N3 involvement. In the NSABP B-18 trial, patients with
operable breast cancer receiving NAC were 37% more
likely to have negative nodes than patients without NAC
[15]. Rouzier et al. [16] reported that in 152 LABC, pCR
was seen in 23% in the axilla compared to 13% at the
primary site, suggesting a higher response rate in the axilla
than in the primary tumor. The conversion of lymph nodes
from positive to negative was a strong predictor of survival
(P < 0.001). In our trial, pCR were obtained in 8 patients
for the axillary lymph nodes compared to 3 patients at the
primary site (11% vs. 4%). All of the patients with a pCR
of the primary tumor also had lymph node down staging.
The pathological response rate in the primary site and
axilla was consistent with earlier reports [16—-19] but no
prognostic relation between pCR and outcome noted in our
study probably due to low pCR rate.

It has been reported that taxanes and anthracycline-
based regimens achieved clinically complete responses
ranging from 20% to 31% and pCR ranges from 7% to 18%
[20, 21]. In NSABP B27 trial, the patients who received
preoperative AC, clinical response rate was 86% compared
with 91% in patients who received AC and taxanes. The
pCR was increased from 13% to 26% with the addition of
four cycles of taxanes (P < 0.001) [12]. Over 20% of
patients were also treated with a taxane-based therapy but
DFS was not statistically significant between the two
groups.

Major toxicity of taxane-based regimen is myelotoxicity
[22]. There was no severe toxicity in our patients who
received NAC, non-hematological toxicities were grade
1-2, and no dose reduction was needed for myelotoxicity.
Granulocyte colony stimulating factor was used in the TAC
regimen; therefore febrile neutropenia occurred only in 1 of
13 patients who received it. Toxicity profile in our patients
was compatible with the literature.

After NAC, the median DFS was longer in premeno-
pausal than postmenopausal women, but this was not sta-
tistically significant (P = 0.70). The NSABP study has
shown that ER negative patients had a better response to
NAC than ER positive patients [2, 12, 23]. Similarly in
GEPARTRIO study, pCR rates were noted in 41% of triple
negative patients, 29% of hormone receptor (HR) negative,
and 8% of others [24]. Although these studies indicate that
negative HR status is strong predictor for the response to
NAC, we could not confirm this in our patient population.
Neither of HR status and c-erb-B2 expression were found
to have statistically significant correlation with DFS
(P =0.92).

In conclusion, we did not find any pathological char-
acteristics of LABC that is predicting the response to NAC
and there was no relation between the survival and the
tumor characteristic. However, the short median follow-up
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time of 20.2 months and small sample size may cause this.
Future studies in larger Turkish cohort and longer follow-
up may be more convincing to all involved parties
regarding the role of NAC in LABC.
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