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Abstract
Introduction
Globally, breast carcinoma is the most prevalent carcinoma and the primary cause of cancer-related deaths
in women. Neoadjuvant chemotherapy (NACT) is a widely used treatment approach for patients with locally
advanced breast carcinoma (LABC), as it reduces the size of the tumor, making previously inoperable tumors
operable. Studies suggest that patients with LABC achieve a high response rate following NACT. Still, no
such research has been done to date in central India. So, this study was designed to evaluate the clinical and
pathological response to NACT in patients diagnosed with LABC who presented at a tertiary care institute in
central India. The primary outcome of our study was the clinical and pathological response following NACT
in patients diagnosed with LABC. The secondary outcome was the comparison of the response to NACT in
different molecular receptor subtypes of LABC.

Methods
After approval from the IEC (2044/IEC-AIIMSRPR/2021, dated 30/11/2021) and written informed consent
from the patients, this study was carried out at All India Institute of Medical Sciences, Raipur, from January
2022 to January 2023. Fifty-six women, aged 18 years and above, diagnosed with LABC, were included in this
study. Patients who were lost to follow-up, did not give consent, underwent previous cancer treatment in
any form, had unknown immunohistochemistry (IHC) status, had inconclusive pathological reports, had
fungating/ulcerative breast lesions, were pregnant or lactating, and desired to be pregnant shortly were
excluded. Demographic details of the patients and baseline tumor characteristics were noted. Patients
diagnosed with LABC were administered NACT using a standard regimen. After three months, the clinical
and pathological response of the tumor to NACT was assessed. Patients who responded to chemotherapy
underwent surgery, while those with static or progressive disease were continued on chemotherapy for an
additional three cycles and then reassessed. Based on the histopathological report of the postoperative
specimen, the subtype and grading of the tumor were done, and an assessment of the clinical and
pathological response of the tumor to NACT in various subtypes was made.

Results
Fifty-six patients receiving NACT for LABC were studied. Post-NACT, significant improvement in tumor
characteristics, including size, hardness, and fixity to the skin or muscle, was noted (P<0.05), and the
number of patients with axillary and supraclavicular lymphadenopathy decreased significantly (P<0.05). A
significant rise in the number of patients belonging to T0-T2 and N0-N1 stages, along with a decline in the
number of participants belonging to T3-T4 and N2-N3 stages, was noted, suggesting a remarkable
downstaging of the tumor (P=0.001) post-NACT. A remarkable improvement in the grading of the tumor was
noted (P=0.001). Out of 56 patients, in 12 (21.4%) patients, a complete pathological response (cPR) of the
tumor was noted, while in the remaining 44 patients, there was no change in the ER/PR and HER2-neu
receptor status. Triple-negative breast cancer (TNBC) had a maximum cPR rate of 12.5%.

Conclusion
Post-NACT, a significant downstaging and downgrading of the tumor and downstaging of lymph nodes were
noted. We conclude that NACT has a definitive role in patients diagnosed with LABC as far as the clinical
and pathological response of the tumor is concerned. Also, the TNBC subtype responds maximally to
NACT and carries a better prognosis.
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Introduction
Globally, breast carcinoma is not only the most commonly occurring and most prevalent carcinoma in
women but also the primary cause of carcinoma-related deaths in women [1,2]. Among various therapeutic
modalities, modified radical mastectomy (MRM) remains the most commonly done surgical treatment for
breast carcinoma. The goal of mastectomy is to remove breast tissue containing the tumor, along with the
ductal and lobular structures. If this is not achieved, residual tumor cells from the primary focus may lead to
tumor recurrence. Due to this reason, there is locoregional recurrence and reduced long-term survival [3].

Neoadjuvant chemotherapy (NACT) is a commonly used approach for patients with locally advanced breast
carcinoma (LABC). It often reduces the size of the tumor significantly, making previously inoperable tumors
suitable for potentially curative surgery [4]. Following NACT, around 30% of patients with LABC achieve
either a partial or complete response, thus improving overall survival. The early administration of NACT can
help limit micrometastasis and control the disease [5]. The prognosis is better in patients diagnosed with
early breast disease and a smaller number of axillary lymph nodes. Survival is poor in patients having a
larger breast tumor with a higher number of axillary lymph nodes [6,7].

The main objective of NACT is to decrease the tumor size and burden of axillary lymph nodes, achieving
either a partial or complete pathological response (cPR) and enhancing relapse-free survival. Several studies
suggest that patients with LABC achieve a high response rate after NACT with a full pathological and clinical
response to primary breast carcinoma. Still, no such research has been done to date in central India, so this
study was designed to evaluate the clinical and pathological response of the tumor to NACT in patients
diagnosed with LABC and reporting to a tertiary care institute in central India.

The primary outcome of our study was the clinical and pathological response of the tumor to NACT in
patients diagnosed with LABC and reporting to a tertiary care institute in central India from January 2022 to
January 2023. The secondary outcome was the comparison of the response to NACT in different molecular
receptor subtypes of LABC.

Materials And Methods
The procedures followed in this study were per the standards of the "Institute Ethics Committee" (IEC) and
the "Declaration of Helsinki (2013)." With due approval from the IEC (2044/IEC-AIIMSRPR/2021,
dated 30/11/2021) and written informed consent from the participants, the study was executed from January
2022 to January 2023 at a tertiary care center situated in central India in the Chhattisgarh state named All
India Institute of Medical Sciences (AIIMS), Raipur.

Fifty-six female patients, aged 18 years and above, diagnosed with LABC, were included in this study.
Patients who were lost follow-up; did not give consent; underwent previous cancer treatment in any form
such as radiotherapy, chemotherapy, or surgery; had unknown immunohistochemistry (IHC) status, an
inconclusive pathological report, a fungating and/or ulcerative breast lesion; were pregnant or lactating; and
were desirous to be pregnant either in the study period or the near future were excluded. Demographic
details of the participants and baseline tumor characteristics such as stage/grade, status of lymph nodes,
estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth factor receptor 2 (HER2)-
neu receptor were recorded. Tumor size and nodal status were evaluated through clinical examination and
sono-mammography. A tru-cut biopsy was taken from all the participants, and IHC with or without
fluorescent in situ hybridization (FISH) was done for the analysis of the tumor tissue for receptor status.
ER/PR status positivity was defined as nuclear staining in more than 1% of tumor cells, and HER2 positivity
was determined by a 3+ score on IHC or a FISH ratio exceeding 2.0.

By definition, LABC includes any T from T0-T4 and any N from N0-N3 without distant metastasis, excluding
early breast cancer [8]. According to the tumor-node-metastasis (TNM) staging system, LABC is classified as
stage II B (T2-N1; T3-N0), III A (T0/1/2-N2; T3-N1/2), III B (T4; N0-2), and III C (any T; N3) [9]. Patients
with a confirmed diagnosis of LABC were subjected to NACT using the standard regimen of four cycles of

anthracycline (epirubicin 90 mg/m2 or Adriamycin 60 mg/m2), along with cyclophosphamide (600 mg/m 2)

and four cycles of paclitaxel (175 mg/m2). Patients having HER2-neu receptor positive status received an
injection (Inj) of trastuzumab, 8 mg/kg for the first cycle and 6 mg/kg from the second cycle onward, along
with paclitaxel. In the case of locally advanced triple-negative breast cancers (TNBC), carboplatin at a dose
of the area under the curve-five (AUC-5) was added to paclitaxel. All chemotherapy regimens were given at
an interval of three weeks. After administering NACT for three months, the clinical and pathological
assessment of the tumor was done. Clinical assessment was done to look for the regression of the tumor,
involvement of surrounding structures, and status of axillary and draining lymph nodes. The tumor was
assessed pathologically as per the Bloom-Richardson-Elston system, also called the Nottingham system for
breast cancer grading, where each feature had a score ranging from 1 to 3 (Table 1) [10].
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Features Description Score

Gland and tubule formation

A majority of tumors show well-formed glands and tubules (>75%) 1

A moderate degree of gland and tubule formation (10%-75%) 2

Little or no gland/tubule formation (<10%) 3

Nuclear pleomorphism

Small, regular uniform cells 1

A moderate rise in size and variability 2

Marked variation 3

Mitotic count per 10 HPFs*

0-9 1

10-19 2

>20 3

TABLE 1: Bloom-Richardson-Elston system for the grading of breast cancer
A cumulative score ranging from 3 to 5 indicates a well-differentiated grade 1 tumor, 6 to 7 corresponds to a moderately differentiated grade 2 tumor, and 8
to 9 indicates a poorly differentiated grade 3 tumor

*The use of field dimensions of 0.27 square millimeters

HPFs: high-power fields

Response Evaluation Criteria in Solid Tumors (RECIST) 1.1 was used to assess the response of the tumor
post-NACT [11]. Patients who responded to chemotherapy underwent surgery, while those with static or
progressive disease were continued on chemotherapy for an additional three cycles and were then
reassessed. Based on the histopathological examination (HPE) report of the postoperative specimen, the
subtype and grading of the tumor were determined. On the basis of molecular subtypes, carcinoma can be
classified as a luminal A subtype being hormone-positive while HER2-neu-negative, a luminal B subtype
being both hormone- and HER2-neu-positive, a TNBC subtype being both hormone- and HER2-neu-
negative, and a HER2-neu-enriched subtype being hormone-negative while HER2-neu-positive. Post-
surgery, the assessment and comparison of the clinical and pathological response of the tumor to NACT in
these subtypes were done. Patients were considered to have a complete pathological response (cPR) if, post-
NACT, there were no residual invasive carcinoma cells either in breast tissue or in the axillary lymph nodes.
This also included cases with residual ductal carcinoma in situ (DCIS) without invasive disease.

The sample size was determined based on the findings of the study done by Kunnuru et al. in 2020, in which
the authors noted N2 stage disease in 20% of patients before chemotherapy, which reduced to 6.7% post-
chemotherapy [12]. The following formula was used for sample size estimation: N=(p*)(1-p*)(Zβ+Zα/2)²/(p1-
p2)², where p1 and p2 are the percentage of patients with N2 stage disease pre- and post-chemotherapy,
respectively; p* is the average of proportions; Zα/2=1.96 at a 95% confidence interval; and Zβ=0.84 at 80%
power.

Substituting the values, a sample size of approximately 51 was derived. Considering an additional 10%
dropout, a final sample size of 56 was taken up.

The data were recorded in a Microsoft (MS) Excel spreadsheet version 365 (Microsoft Corporation, Redmond,
WA), while IBM SPSS 21 (IBM Corp., Armonk, NY) for Windows was used for statistical analysis. Categorical
data were expressed as numbers/percentages. Continuous data were represented by mean±standard
deviation (SD) or median and interquartile range (IQR). Data were presented in a graphical manner wherever
appropriate for better visualization. The Wilcoxon signed-rank test was used for the paired
statistical comparison of the categorical variables. Statistical significance was set at a P-value of less than
0.05.

Results
In our study, 56 female patients receiving NACT for LABC were studied. A maximum number of the
participants (around 68%) belonged to the age group of 41-60 years (Figure 1). The median (IQR) of the age
of the participants was 49.42 (13.79) years. The minimum and maximum ages varied from 28 to 72 years,
respectively.
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FIGURE 1: Age distribution

As far as menopausal status was concerned, 15 (27%) patients belonged to the pre-menopausal group,
whereas 41 (73%) patients belonged to the post-menopausal group (Figure 2).
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FIGURE 2: Menopausal status

Tumor characteristics were assessed pre- and post-NACT in all the patients. Regarding the size of the tumor,
a notable rise in the number of patients with tumors smaller than 5 cm was noted from 22 (39.2%) patients
pre-NACT to 52 (92.9%) patients post-NACT. Likewise, a remarkable fall in the number of patients with
tumors measuring 5-8 cm in size was noted from 27 (49.1%) cases pre-NACT to four (7.3%) cases post-NACT.
Seven (12.7%) patients had tumors larger than 8 cm pre-NACT, whereas none of the patients had tumors
larger than 8 cm post-NACT. The number of patients with tumors classified as "hard" dropped significantly
from 44 (78.6%) cases pre-NACT to 18 (32.1%) cases post-NACT. Similarly, the number of patients with
tumors classified as "not hard" increased significantly from 12 (21.4%) cases pre-NACT to 38 (67.9%) cases
post-NACT (P=0.001). As far as the fixation of the tumor to the skin or muscle was concerned, a significant
reduction in the number of patients having the tumor fixed to the skin or muscle was noted from 13 (23.2%)
cases pre-NACT to eight (14.3%) cases post-NACT (P=0.025). Similarly, the number of patients having
tumors without fixation to the skin or muscle increased from 43 (76.8%) cases pre-NACT to 48 (85.7%) cases
post-NACT (P=0.025). These results demonstrate a statistically significant improvement in tumor
characteristics following NACT (Table 2).
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Tumor characteristics
Pre-NACT (n=56) Post-NACT (n=56)

P-value1

n % n %

Tumor size (cm)

<5 22 39.2 52 92.9

0.001*5-8 27 49.1 4 7.3

>8 7 12.7 0 0.0

Hardness
Yes 44 78.6 18 32.1

0.001*

No 12 21.4 38 67.9

Fixation to the skin/muscle
Yes 13 23.2 8 14.3

0.025*

No 43 76.8 48 85.7

TABLE 2: Pre- and post-NACT tumor characteristics
Data are presented as numbers (percentages)

1Wilcoxon signed-rank test

*A statistically significant P-value of <0.05

n, number; %, percentage; cm, centimeters; NACT, neoadjuvant chemotherapy

The lymph node status of all the patients was assessed pre- and post-NACT. The number of patients with
axillary lymphadenopathy decreased significantly from 46 (82.1%) patients pre-NACT to 10 (17.9%) patients
post-NACT, and the number of patients without axillary lymphadenopathy increased from 10 (17.9%)
patients pre-NACT to 46 (82.1%) patients post-NACT (P=0.001). Similarly, the number of patients with
supraclavicular lymphadenopathy decreased from 10 (17.9%) patients pre-NACT to two (3.6%) patients post-
NACT, and the number of patients without supraclavicular lymphadenopathy increased from 46 (82.1%)
cases pre-NACT to 54 (96.4%) cases post-NACT (P=0.005). The status of the infraclavicular lymph nodes
remained unchanged (P=1.000) pre- and post-NACT (Table 3).

Lymphadenopathy Result
Pre-NACT (n=56) Post-NACT (n=56)

P-value1

n % n %

Axillary
Yes 46 82.1 10 17.9

0.001*
No 10 17.9 46 82.1

Supraclavicular
Yes 10 17.9 2 3.6

0.005*
No 46 82.1 54 96.4

Infraclavicular
Yes 1 1.8 1 1.8

1.000
No 55 98.2 55 98.2

TABLE 3: Pre- and post-NACT lymph node status
Data are presented as numbers (percentages)

1Wilcoxon signed-rank test

*A statistically significant P-value of <0.05

n, number; %, percentage; NACT, neoadjuvant chemotherapy

As per the TNM staging, a notable rise in the number of patients belonging to the T0-T2 stage was noted
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from 22 (39.3%) patients pre-NACT to 52 (92.9%) patients post-NACT. Likewise, a notable decline in the
number of patients having T3-T4 stage disease was noted from 34 (60.7%) to four (7.3%) pre-NACT versus
post-NACT (P=0.001). A notable rise in the number of participants belonging to the N0-N1 stage was noted
from 33 (58.9%) to 51 (91.1%) patients pre-NACT versus post-NACT, along with a remarkable fall in the
number of patients belonging to the N2-N3 stage from 23 (41.1%) to five (8.9%) patients pre-NACT versus
post-NACT (P=0.001) (Table 4).

Parameters Staging
Pre-NACT (n=56) Post-NACT (n=56)

P-value1

n % n %

T
T0-T2 22 39.3 52 92.9

0.001*

T3-T4 34 60.7 4 7.3

N
N0-N1 33 58.9 51 91.1

0.001*

N2-N3 23 41.1 5 8.9

TABLE 4: Pre- and post-NACT tumor and nodal staging
Data are presented as numbers (percentages)

1Wilcoxon signed-rank test

*A statistically significant P-value of <0.05

n, number; %, percentage; T, tumor; N, nodal; NACT, neoadjuvant chemotherapy

As per the histological classification, out of 56 patients, 12 (21.4%) patients had normal HPE findings post-
NACT due to a cPR of the tumor. As per tumor classification, a significant reduction in the number of
patients having infiltrating ductal carcinoma (IDC) was noted from 55 (98.2%) patients pre-NACT to 43
(76.8%) patients post-NACT. However, there was no change in the number of patients having infiltrating
lobular carcinoma (ILC) pre- and post-NACT. Thus, it can be inferred that IDC responded well to NACT
(P=0.001). As far as tumor grading is concerned, only one (1.8%) patient had a grade 1 tumor pre-NACT as
compared to three (5.4%) patients post-NACT. Similarly, 43 (76.8%) patients had grade 2 tumors pre-NACT,
which decreased to 35 (62.5%) patients post-NACT. Likewise, 12 (21.4%) patients had grade 3 tumors pre-
NACT, which decreased to six (10.7%) patients post-NACT. Thus, a remarkable improvement in the grading
of the tumor was noted post-NACT compared to the pre-NACT period, with a P-value of 0.001 (Table 5).
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HPE findings
Pre-NACT (n=56) Post-NACT (n=56)

P-value1

n % n %

Tumor classification

Infiltrating ductal carcinoma 55 98.2 43 76.8 0.001*

Infiltrating lobular carcinoma 1 1.8 1 1.8 1.000

None NA NA 12 21.4 -

Grade of tumor

Grade 1 1 1.8 3 5.4 0.001*

Grade 2 43 76.8 35 62.5 0.001*

Grade 3 12 21.4 6 10.7 0.001*

No residual tumor found NA NA 12 21.4 -

TABLE 5: Classification and grading of tumor pre- and post-NACT based on HPE findings
Data are presented as numbers (percentages)

1Wilcoxon signed-rank test

*A statistically significant P-value of <0.05

NA, not applicable; n, number; %, percentage; HPE, histopathological examination; NACT, neoadjuvant chemotherapy

In our study, in 44 out of 56 patients, no change was found in the ER, PR, and HER2-neu receptor status pre-
NACT versus post-NACT. In the remaining 12 patients, the information regarding the transformation of
receptor status post-NACT could not be evaluated due to the cPR of the tumor following NACT. As per the
classification based on molecular subtypes, it was found that out of 56 patients, three patients belonged to
luminal A, 21 patients belonged to luminal B, 15 patients belonged to HER2-neu-positive, and 17 patients
belonged to TNBC subtype pre-NACT. Among these, a cPR was noted in 12 patients post-NACT, comprising
two patients belonging to HER2-neu-positive, three patients belonging to luminal B, and seven patients
belonging to the TNBC subtype. The number of patients belonging to the luminal A subtype remained the
same. Thus, it is inferred that post-NACT, TNBC had a maximum cPR rate of 12.5% (Table 6).

Molecular subtypes
Pre-NACT (n=56) Post-NACT* (n=56)

n % n %

Luminal A 3 5.4 3 5.4

Luminal B 21 37.5 18 32.1

HER2-neu-positive 15 26.7 13 23.2

TNBC 17 30.4 10 17.9

Not available* 0 0.0 12 21.4

Total 56 100.0 56 100.0

TABLE 6: Molecular subtypes pre- and post-NACT
*Data could not be retrieved in 12 patients due to the complete pathological response of the tumor post-neoadjuvant chemotherapy

TNBC, triple-negative breast cancer; NACT, neoadjuvant chemotherapy; HER2, human epidermal growth factor receptor 2
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Discussion
In our study, a maximum number of patients (around 68%) were in the age group of 41-60 years. The median
(IQR) of age was 49.42 (13.79) years. The minimum and maximum ages of the patients varied from 28 to 72
years. As far as the menopausal state is concerned, 15 (27%) patients belonged to the pre-menopausal state,
while 41 (73%) patients belonged to the post-menopausal state. The reason behind this finding could be that
breast carcinoma is rarely encountered in children and adolescents, and thereafter, incidence increases with
age, which reaches its peak at 50-60 years of age. The age-associated increased prevalence is related to
prolonged exposure to estrogen hormones, which can be because of early menarche, late menopause,
advanced age at the time of first childbirth, the consumption of oral contraceptive pills, and hormone
replacement therapy [13].

On the assessment of tumor characteristics, a statistically significant rise in the number of patients having
tumors smaller than 5 cm was noted post-NACT as compared to pre-NACT. Similarly, a statistically
significant decline in the number of patients with tumors measuring 5-8 cm in size was noted post-NACT as
compared to pre-NACT. Post-NACT, none of the patients had tumors larger than 8 cm. Thus, a significant
decrease in the size of the tumors was noted post-NACT in our study. As far as TNM staging was concerned,
a significant rise in the number of participants belonging to the T0-T2 and N0-N1 stages was noted, along
with a remarkable decline in the number of participants belonging to the T3-T4 and N2-N3 stages after
receiving NACT as compared to the pre-NACT period, revealing a remarkable downstage. The number of
patients with axillary lymphadenopathy decreased significantly from 46 (82.1%) pre-NACT to 10 (17.9%)
post-NACT. The findings of our study correlated with those of the studies done by Hurley et al. [14], Krishna
et al. [15], Kunnuru et al. [12], and Blumencranz et al. [16]. In their study, Hurley et al. found a significant
reduction in TN staging post-NACT [14]. Krishna et al. noted a significant reduction in tumor size after
NACT [15]. Kunnuru et al. [12] noted that NACT led to a significant downstaging of the tumor and axillary
metastasis in patients with LABC, and Blumencranz et al. [16] found cPR in the lymph nodes post-NACT.
Thus, it can be inferred that NACT has a definitive role in downstaging the breast cancer tumor and lymph
nodes.

In our study, 98.2% of the patients had IDC, while ILC was found in only one patient. Among the patients
having IDC, cPR was noted in 21.4% of the patients post-NACT, whereas patients having ILC did not respond
to NACT. Thus, as per the HPE findings, a significant improvement in the tumor status was noted post-NACT
in patients having IDC in our study. These findings of our study were comparable to the findings of the
studies done by Agarwal et al. [17], Mermut et al. [18], and Beresford et al. [19]. Agarwal et al., in their study,
noted cPR in 16.1% of the patients post-NACT [17]. Mermut et al. [18] found IDC as the most commonly
occurring histological subtype with cPR in 28% of the patients post-NACT, and Beresford et al. [19] noted
cPR in 21.5% after NACT. Alawad did a study on 98 patients with LABC and treated them with NACT [20].
The authors noted that 76 (77.6%) patients had IDC, 15 (15.3%) had ILC, and seven (7.1%) had other
subtypes. Out of these 76 patients with IDC, 72 patients showed either a complete or partial response to
NACT. Only one patient with ILC (1%) had a complete clinical response to NACT. These findings suggest that
the histological subtype in breast carcinoma plays a crucial role in determining the degree of clinical and
pathological response to NACT. Moreover, it also raises the question of whether NACT should be instituted in
patients with ILC.

In our study, as compared to pre-NACT, a significant downgrading of the breast tumor was noted post-NACT,
with cPR being in 12 (21.4%) patients. This finding of our study was similar to the finding of a study done by
Beresford et al. [19] and Gafoor et al. [21], in which post-NACT, the authors noted cPR in 21.5% and 21.3% of
patients, respectively, suggesting that NACT lowers the clinical stage and grade of the LABC and is
associated with the achievement of cPR, leading to an overall better prognosis.

In our study, out of 56 patients, in 44 patients, no change was found in the ER, PR, and HER2-neu receptor
status pre- and post-NACT. The information regarding the transformation of receptor status post-NACT
could not be evaluated in the remaining 12 patients due to the cPR of the tumor. This finding of our study
was consistent with the finding of Faneyte et al., in which the authors noted that the change in receptor
status pre- and post-NACT was statistically insignificant [22].

In our study, among various molecular subtypes, patients belonging to TNBC had the highest cPR rate post-
NACT, comprising 12.5%, followed by luminal B (5.4%) and HER2-neu-positive subtype (3.5%), whereas no
change was noted in the patients belonging to the luminal A subtype. This finding of our study was similar
to the finding of Kim et al., in which the authors noted that post-NACT, cPR rate was maximum in TNBC
(21.1%), followed by HER2-neu-positive (10.5%), luminal B (5.0%), and luminal A (3.9%) subtypes [23]. Thus,
based on the above findings, it can be inferred that among various subtypes, TNBC is most sensitive to
NACT.

Strengths
The major strengths of our study were the use of a comprehensive chemotherapy protocol, a clear research
focus, and an in-depth analysis of findings.
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Limitations
There were a few limitations to our study. Firstly, our study was exclusively based on a uniform patient
population comprising female breast cancer patients diagnosed with LABC and who received NACT. So, the
findings of this study may not apply to male breast cancer patients or other patient populations having a
more generalized breast cancer disease. Secondly, our study was conducted at a single tertiary care center
with a limited sample size. The results could have been different in the case of a multicentric study with a
larger sample size. Thirdly, a long-term follow-up of the patients was not done in our study, which makes it
difficult to confirm the lasting effect of NACT.

Conclusions
In our study, a significant downstaging and downgrading of the tumor and downstaging of the lymph node
status were observed following NACT in female patients diagnosed with LABC. Regarding the response of
different molecular subtypes to NACT, the cPR rate was maximum in the TNBC subtype.

Thus, we conclude that in our study, NACT has a definitive role in female patients diagnosed with LABC as
far as the clinical and pathological response of the tumor is concerned. Also, the TNBC subtype responded
maximally to NACT in patients diagnosed with LABC and carried a better prognosis. The lack of long-term
follow-up makes it difficult to confirm the lasting impact of NACT. Prospective, multicentric studies with a
larger sample size are needed to validate these findings.
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