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Abstract

Introduction: Locally advanced breast cancer (LABC) is a disease with relatively poor prognosis. The
incidence of LABC is high in India constituting about 30-35% of all cases. Neoadjuvant chemotherapy is the
standard of care for patients with LABC. Concurrent chemoradiation is also investigated in LABC in
neoadjuvant setting.

Aim: In this study we aimed to evaluate the histopathological patterns including the incidence of pathological
complete response (pCR) after neoadjuvant chemotherapy or chemoradiation in our patient population with
LABC and also to correlate various pathological and immunohistochemical parameters with pCR.

Materials and methods: We retrospectively analysed locally advanced breast cancer patients who underwent
neoadjuvant chemotherapy (NACT) and neo-adjuvant chemoradiation (NACTRT) during the period Nov
2011-Jan 2014. The histopathological patterns and the incidence of pCR were assessed and correlated
various pathological and immunohistochemical parameters with pCR. For statistical analysis Pearson's Chi-
Square test and a binary logistic regression model were applied.

Results: Out of total 104 patients, 91 received NACT and 13 underwent NACTRT. pCR was 14.4%(15/104).
23% in (3/13) of NACTRT and 13.2% (12/91) of NACT group achieved pCR. In our study none of the pre-
treatment parameters showed statistically significant association with pCR. The presence of LVE in the core
biopsy and post-therapy surgical specimen (p-value 0.025) was significantly associated with axillary lymph
node metastasis.

Conclusions: With limitations of being a retrospective analysis with small sample size, our study shows that
in LABC following NACT or NACTRT, the probability of pCR is higher in tumors of high grade, ER negative,
PR negative and Her2neu negative. The pCR after neoadjuvant chemoradiation was higher than neoadjuvant
chemotherapy but was not found statistically significant.
Key-words: Locally advanced, neoadjuvant, chemotherapy, chemoradiation. retrospective.
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Introduction

Breast cancer ranks among most common
malignancies in females worldwide. Breast cancer
incidence in India varies from 12-31/1,000,000 ™.
Locally advanced breast cancer (LABC) is a
disease with relatively poor prognosis with 5 year
survival rates less than 50% [ and it accounts for
about 30-35% of all cases in India while it is
4.6% in the United States ™. Neoadjuvant
chemotherapy is the standard of care for patients
with locally advanced breast cancer. Neoadjuvant
Concurrent chemoradiation (NACTRT) is also
investigated in LABC in neoadjuvant setting
before surgery .

Pathologic assessment of the final surgical
resection specimen is the gold standard for
determining the response to the neoadjuvant
treatment. Pathological complete response (pCR)
is defined as no evidence of malignancy in both
breast and axillary nodes. The optimum utilisation
of NACT versus NACTRT in breast cancer is not
known and the studies based on comparison
between the two approaches are limited. In this
study, we have retrospectively analysed the
incidence of pCR to neoadjuvant chemotherapy /
chemoradiation in our patient population with
LABC and also tried to determine correlation if
any  between various pathological and
immunohistochemical parameters with pCR. We
have also described the various histopathological
findings including gross and microscopy in post
surgery specimens that are seen after neoadjuvant
strategies in breast cancer.

Materials and Methods

The retrospective analysis of LABC patients who
underwent Neo-adjuvant chemotherapy (NACT)
or chemoradiation (NACTRT) during the period
Nov,2011 -Jan, 2014. The majority of patients
with LABC are treated by Neoadjuvant
chemotherapy at our institution. An institutional
ethics committee approved randomised clinical
trial between neoadjuvant chemotherapy and
neoadjuvant chemoradiation in locally advanced

breast cancer has been started at our center since
2011. The NACTRT patients belong to the study
group whereas the NACT group comprises of all
the patients with LABC who were treated with
NACT. FEC chemotherapy was given to patients
in the NACT versus NACTRT trial. FEC also was
the standard regimen used in our institution prior
to constitution of a new Medical Oncology team
after which the institutional policy shifted to use
of AC regimen the majority of patient received 3
cycles of FEC chemotherapy.

All patients who had pre treatment core biopsy
were included. NACT regimen included 3 to 6
cycles of FEC  (5fluorouracil-600mg/m2,
epirubicin-90mg/m2  and  cyclophosphamide-
600mg/m2 every 3weekly) or 4 cycles of AC
(Doxorubicin 60mg/m2 and cyclophosphamide
600mg/m2). In NACTRT patients, chemotherapy
(5-fluorouracil600mg/m2,  epirubicin-60mg/m2
and cyclophosphamide-600mg/m2) first dose was
given on day 1 of radiation and second dose on
Day 22 of RT (RT dose-40Gy/20fractions-
5fractions/wk).The total dose of RT was
4000cGy/ 20 fractions/ 4 weeks. This study
protocol was approved by Institutional Review
Board

Data regarding clinical parameters like age, pre-
treatment TNM status, core biopsy findings and
immunohistochemical results were obtained from
the case records. Tumor grade, presence or
absence of features like carcinoma insitu
component, necrosis, lymphovascular emboli
(LVE) and perineural infiltrate (PNI) were
assessed from core biopsies. TNM stage by
baseline physical examination was recorded.
Tumor grade was based on modified Scarff-
Bloom —Richardson  classification.  After
NACT/NACTRT, patients underwent mastectomy
/breast conservation surgery. Formalin fixed
specimens were studied in detail, for therapy
induced changes. Post treatment TNM staging was
determined according to the guidelines given in
7th edition AJCC cancer staging manual.
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Statistics Analysis

The associations between Pathological Response
and pre-treatment variables, like age, tumor size,
grade, ER, PR, Her2/neu status, etc. were
determined using Pearson’s Chi-Square test. A
binary logistic regression model was applied to
determine whether a factor was independent
predictor of pCR in a multivariate analysis. All
statistical tests were two-sided, and P values
<0.05 were considered statistically significant.
The statistical analyses were performed using
SPSS 20.0 software (IBMOSPSS, India, 2011).

Results

A total o 386 patients underwent surgery for
carcinoma breast during the study period. 104
patient’s belonged LABC category, constituting
26.94% of all breast cancer patients. Median age
was 50 years (range 26-78). Patient characteristics
are given in Table 1. Most common histology was
invasive ductal carcinoma, NST (103/104). Pre-
treatment TNM stage was I11A-65.4% (68 /104),
111B-30.8% (32 /104) and 111C-3.8% (4/104).
Tumor grade based on core biopsy was low in 75
and high in 16 cases. It was not assessed in 13
cases as there were only few neoplastic cells in the
core. NACT regimen included 3 to 6 cycles of
FEC in 83 patients, and 4 cycles of AC in 8
patients.13 patients underwent NACTRT The
majority of patients received 3 cycles of FEC
chemotherapy (90.4%). Very few patients (<5%)
received 6 cycles of FEC due to poor clinical
response. Post-treatment surgery was breast
conservation surgery in 8 patients and modified
radical mastectomy in remaining 96. Pathological
complete response (pCR) was seen in 15 patients
(14.4%) and 23% (3/13) of NACTRT & 13.2%
(12/91) of NACT achieved pCR. 82(78%) patients
were pathological partial responders and 7 (7%)
non responders. Majority of tumors were ER
positive (55.8%) and of all patients, the rate of
Her2/neu negative was 52.9%. Triple negative
breast cancer was found in 23% (22/940f the
cases).

Correlation between pre-treatment factors and
pCR is given in Table 2. Tumor having smaller
size, higher grade, ER negative, PR negative and
Her2 negative tumors achieved higher rate of
pCR. None of the patients with carcinoma in situ
component, lymphovascular emboli or perineural
infiltrate in the core biopsy showed pCR. All the 3
patients with presence of LVE in core biopsy and
16 out of 19 patients with LVE in post treatment
surgical specimen had axillary lymph node
metastasis. The presence of lymphovascular
emboli in the core biopsy and post therapy
surgical  specimen  (p-value 0.025) was
significantly associated with axillary lymph node
metastasis.

Gross evaluation of post treatment surgical
specimens revealed poorly defined fibrotic
appearance of the tumor bed in majority of cases.
Residual tumor appeared as fleshy nodular areas .
Microscopically the most common morphological
change was stromal hyalinization (83%). Other
changes  included presence of  patchy
lymphohistiocytic infiltrate  (34%), necrosis
(25%), calcification (8%) and foreign body giant
cell reaction in 7% of cases. Atrophy of the
terminal duct lobular unit was the striking change
seen in the benign breast tissue. Most important
change noticed in the axillary lymph nodes was
presence of intra nodal sclerosis.

Table 1 Patient characteristics

Characteristics N =104 %
Age
>50 50 48
<=50 54 52
Tumor size
<=5cm 18 17.3
>5cm 86 82.7
Tumor grade
1 3 2.9
2 72 69.2
3 16 15.4
Not possible 13 12.5
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Table 2. Univariate analysis of pCR by pre
treatment parameters

Parameters Number pCR p-value
(%) Number(%)
Age 0.906
>50 50 7(14)
<=50 54 8(14.8)
Tumor size 0.660
<=5cm 18 5(16.1
>5cm 86 12(13.9)
Tumor grade 0.625
1&2 75 9(12)
3 16 3(18.75)
ER 0.60
Positive 59 7(12.7)
Negative 45 8(16.3)
PR 0.139
Positive 46 4(8.7)
Negative 58 11(19)
Her2/neu 0.258
Positive 38 3(10.3)
Negative 56 11(19.6)
Discussion

LABC is defined as stage Il disease and is
represented by stage 1A (TON2MO; T1/2N2MO;
T3N1/2M0), stage Il B (T4NO-2MO0), and stage
IHIC (TanyN3MO0) (4). pCR after neoadjuvant
treatment is considered as one of the most
important factor predicting prolonged survival in
LABC patients [5]. In this study we have analysed
the incidence of pCR to neoadjuvant
chemotherapy and chemoradiation in our patient
population. In various studies, incidence of pCR
ranges from 12-30% in anthracycline based
therapy[6]. The pCR rate in this study (14.4%) is
comparable to other published series using
anthracycline based chemotherapy 8. In a
study by Prisack et al ) pCR was seen more
frequent in  tumors that received radio-
chemotherapy (28.3%) compared to chemotherapy
alone (11.9%).We also noticed a higher pCR in
neoadjuvant chemoradiation (23%) though the
sample size is not comparable.

The clinical course of breast cancer patients
treated with neoadjuvant chemotherapy is difficult
to predict. Histologically homogenous breast
cancers can differ in their response to treatment.
Many researchers have assessed the predictive
role of pre-treatment clinical, histological and

immunohistochemical parameters to neoadjuvant
chemotherapy. These studies but have yielded
different results. Tewari et al, in a study of 50
LABC patients evaluated different parameters like
tumor grade, ER, PR, HER2, Ki-67, p53, Bcl-2
and BAX. Of all parameters studied, only the
apoptosis —related genes seemed to exert some
influence on the response to therapy. The author
suggested the possible role of genomic profiling
of breast cancer to predict the response to
neoadjuvant chemotherapy!’®. Pu RT et al also
found no significant association between
parameters like higher histologic and nuclear
grade, ER,PR status and HER-2/neu over
expression with pCR ™. In the present study also,
there was no significant association between the
above parameters with pathologic response. Many
studies have shown that ER and PR negative
tumors achieved significantly higher rate of pCR
and 2% Tomofumi et al in his study showed that
patients with ER-negative tumors were 18.6 times
more likely to achieve pCR than those with
greater than or equal to 30% ER-positive tumor
cells. Yao et al observed that ER or PR negative,
small sized and higher grade tumors are more
sensitive to neoadjuvant chemotherapy. In our
study also, though statistically significant
association was not seen, higher numerical
probability of pCR was seen with ER negative,
PR negative and Her2neu negative tumors

Prior studies have proven significant association
of presence of lymphovascular emboli [LVE] in
the core biopsy and axillary lymph node
metastasis in post-therapy surgical specimen
811 Our study also confirms the same finding but
any significant association between presence of
necrosis in core biopsy and pCR was not seen
when compared to those studies. In the present
study, none of the cases with perineural infiltrate
(PNI) in the core biopsy achieved pCR. The
previous studies have not looked upon such an
association between PNI and pCR.
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Limitations of study: This study is a
retrospective analysis of case records of LABC
patients who underwent either neoadjuvant
chemotherapy or neoadjuvant chemoradiation.
Hence, direct comparison on pathological
outcomes of treatment between the two groups
cannot be drawn. Alsos, the study sample is small.

Conclusion

With the limitations outlined above, our study
shows that in locally advanced breast cancer,
following  neoadjuvant  chemotherapy  or
chemoradiation, the probability of pathologic CR
is higher in tumors with higher grade, ER
negative, PR negative and Her2neu negative. The
most common histological picture in post surgery
specimen after neoadjuvant stategies in breast
cancer is stromal hyalinisation followed by patchy
lymphobhistiocytic infiltrate. The pathological
complete response rate after neoadjuvant
chemoradiation was higher than neoadjuvant
chemotherapy but was not found statistically
significant. In view of low pCR rates with current
anthracycline based neoadjuvant protocols, the
benefit of neoadjuvant chemoradiation must be
prospectively studied especially in patient
subgroups with tumors of large size, low grade
and ER positive which have not showed optimum
pCR rates with neoadjuvant chemotherapy.
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