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IntrOductIOn
Among Indian females, breast cancer has become the number one 
cancer, with an age-adjusted rate as high as 25.8 per 100,000 
women and a mortality rate of 12.7 per 100,000 women [1]. 
Globally, TNBC, characterised by the absence of expression of 
oestrogen Receptor (ER), Progesterone Receptor (PR), and Human 
Epidermal Growth Factor Receptor 2 (HER2), accounts for 20% 
of all breast cancer cases. In the Indian scenario, this percentage 
is even higher, around 31% of all breast cancer cases. Currently, 
cytotoxic chemotherapy remains the only systemic treatment 
option for TNBC [2]. Various experimental therapies have been 
developed as Neoadjuvant chemotherapy (NAC) for TNBC which 
could elicit better treatment response The standard NAC regimens 
for TNBC include 4+4 cycles of anthracycline, cyclophosphamide, 
and taxane. Recently, the integration of Deoxyribonucleic acid 
(DNA)-damaging agents, such as platinum drugs, into NAC has 
garnered attention as a potentially effective treatment for TNBC. 
The mechanism of action of platinum analogs involves attacking 
cancer cells by inducing DNA double-strand breaks. BRCA1 
(BReast CAncer gene1)-associated breast cancers and TNBC 
share common pathogenic features, with many TNBC patients 
exhibiting alterations in BRCA1 function. This suggests that 

TNBC may be highly sensitive to interstrand cross-linking agents. 
Pathological Complete Response (pCR), defined as the absence of 
residual cancer in the breast or lymph nodes following NAC surgery, 
has been associated with a reduced risk of systemic recurrence 
and serves as an effective biomarker of treatment response after 
NAC [3]. A higher pCR is linked to improved clinical outcomes, 
including a decreased need for axillary surgery, increased likelihood 
of breast conservation surgery, and better recurrence-free survival 
rates [4]. Therefore the quest for enhancing PCR has fueled interest 
in evaluation of neoadjuvant drugs ,with pCR following platinum 
containing chemotherapy as a primary endpoint in present study. 
Clinical response is assessed following the RECIST criteria 1.1 [5].

The primary objective of present study is to estimate the proportion 
of pCR after NAC for TNBC using platinum-containing compounds 
in patients attending the radiotherapy Outpatient Department 
during the study period. Additionally, the study aims to document 
treatment response according to RECIST criteria and record the 
incidence of adverse effects following treatment.

MAterIAls And MethOds
This interventional study was conducted over a period of one year 
from April 2022 to April 2023. The study population included all 
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ABstrAct
Introduction: Triple-negative Breast Cancer (TNBC) accounts 
for 20% of all breast cancer cases globally and responds 
well to cytotoxic chemotherapy. The standard Neoadjuvant 
Chemotherapy (NAC) regimen for TNBC includes 4+4 cycles 
of anthracycline, cyclophosphamide, and taxane. Integrating 
platinum agents into the NAC has gained attention as an 
effective treatment for TNBC.

Aim: To estimate the proportion of pathological Complete 
Response (pCR) in TNBC patients receiving platinum-based 
NAC.

Materials and Methods: This interventional study enrolled 73 
non metastatic TNBC patients who attended the radiotherapy 
Outpatient Department (OPD) of Government Medical College 
Thiruvananthapuram Kerala, India from April 2022 to April 2023. 
All patients underwent a complete history, physical examination, 
and tumour histopathology with Oestrogen Receptor (ER), 
Progesterone Receptor (PR) and  Human Epidermal Growth 
Factor Receptor 2 (HER2) receptor status assessment. 
Patients were treated with the NAC regimen: Epirubicin 90 
mg/m2, Cyclophosphamide 600 mg/m2 intravenously every 
three weeks for four cycles followed by Paclitaxel 175 mg/
m2, Carboplatin according to Area Under Curve (AUC)-5 by 

intravenous administration every three weeks for four cycles. 
Clinical response was evaluated after the completion of NAC 
using Response Evaluation Criteria in Solid Tumours (RECIST) 
criteria. pCR assessment was conducted postsurgery. Study 
variables were entered into Microsoft Excel, and the analysis 
was performed using Statistical Packages for Social Sciences 
(SPSS)  version 24.0.

results: Out of 73 patients with a mean age of 54.4 years, 
33 (45.2%) patients showed complete response on clinical 
examination after eight cycles of Carboplatin-containing 
NAC, and 23 (31.5%) patients achieved pCR. Total 30 (41.1%) 
patients experienced complications during chemotherapy, with 
neutropenia and peripheral neuropathy being the most common, 
each occurring in 22 (30.1%) patients.

conclusion: In present study, one-third of the patients 
achieved pCR with platinum-based NAC with an acceptable 
side-effect profile. It represents a beneficial treatment option 
for TNBC patients; however, the impact of pCR on survival 
requires further validation through long-term studies. Given 
the poor prognosis and limited treatment options for TNBC, 
the addition of affordable and available agents to the existing 
chemotherapy regimen could potentially revolutionize the 
treatment of these patients.
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Patients in the study received NAC with Epirubicin 90 mg/m2, 
Cyclophosphamide 600 mg/m2 intravenously every three weeks 
for four cycles, followed by Paclitaxel 175 mg/m2 and Carboplatin 
according to AUC-5 intravenously every three weeks for four 
cycles [11]. Any chemotherapy-related adverse events during the 
treatment cycles were noted. After completion of NAC, the disease 
was clinically reassessed, and treatment response was evaluated 
according to RECIST 1.1 criteria. Data were collected post-Modified 
Radical Mastectomy (MRM) from histopathology reports, and any 
pathologic complete response achieved was recorded.

stAtIstIcAl AnAlysIs
The data were entered into Excel and analysed using SPSS 
version 24.0 Categorical variables were presented as frequency 
and percentage. The association between categorical variables 
was assessed using the Chi-square test. A p-value <0.05 was 
considered statistically significant.

results
A total of 73 patients were included in the study and all of them were 
closely followed up and available for response assessment.

A) Patient Characteristics: In present study, most patients 33 
(45%) were in the age group of 50-60 years, with a mean 
age of 54.4 years. All patients were female. The majority of 
56 patients were postmenopausal (76.7%), 31 (42.5%) were 
hypertensive, and 30 (41.1%) were diabetic. Total 13 (13.7%) 
patients had a family history of breast cancer. Only patients 
with ECOG performance status of 0-2 were included in the 
study, with 60 (82.2%) having performance status 1.

B) tumour Characteristics: Most patients 41 (56%) had right-
sided breast cancer, and the rest had left-sided disease. The 
majority of tumours were in the upper outer quadrant 43 
(58.9%), followed by 16 (21.9%) in the lower outer quadrant 
and 14 (19.2%) in the upper inner quadrant. Most patients 
had invasive ductal carcinoma 41 (56.2%), with the remaining 
cases being invasive lobular carcinoma 25 (34.2%) and 
invasive carcinoma-NST 7 (9.6%). The majority were T3 stage 
47 (64.4%), N1 stage 44 (60.3%), and non metastatic cases 
[Table/Fig-1]. Composite staging showed 43.8% in stage IIIA, 
28.8% in stage IIIB, 1.4% in stage IIIC, and 26% in stage IIB 
[Table/Fig-2].

patients with TNBC meeting the inclusion criteria and attending 
the radiotherapy Outpatient Department of Government Medical 
College Thiruvananthapuram, Kerala, India who were willing 
to participate in the study. Ethical considerations were taken 
into account, with Institutional Ethical Committee clearance 
obtained (IEC no: 03/17/2022/MCT), informed consent 
obtained from all participants, and confidentiality maintained 
throughout the study. The allocation of patients for neoadjuvant 
platinum-containing chemotherapy was done by the treating 
oncologist.

inclusion criteria:

•	 Biopsy-proven	cases	of	breast	cancer	that	were	ER,	PR,	and	
HER2 negative

•	 Stage	 II-III	 TNBC	 according	 to	 the	 Tumour	 Node	 Metastasis	
(TNM)  staging (8th edition) [6]

•	 No	history	of	previous	cancer	therapies

•	 Normal	cardiac	and	renal	function

•	 No	 co-morbidities	 precluding	 systemic	 chemotherapy/
radiotherapy

•	 Normal	bone	marrow	reserve

•	 Eastern	Cooperative	Oncology	Group	(ECOG)	scores	0-2	[7].

•	 Patients	less	than	70	years	of	age

•	 Patients	planned	for	the	neoadjuvant	chemotherapy	regimen:	
Epirubicin, Cyclophosphamide, Paclitaxel, and Carboplatin as 
per the treating doctor’s recommendation

exclusion criteria:

•	 Patients	with	metastatic	breast	cancer

•	 Pregnant	or	nursing	mothers

•	 Patients	with	bilateral	breast	cancers

Sample size calcualtion: The sample size was calculated based 
on the formula N=(1.96x1.96)PQ/I2, where ‘P’ is the prevalence, ‘Q’ 
is (100-P), and ‘I’ is the relative proportion of P P=58 (according 
to the parent study-BrighTNess trial in which 92 of 160 patients 
i.e., 58% showed complete pCR in the carboplatin-paclitaxel arm. 
Therefore n=69.54, sample size calculated was 73, considering a 
5% dropout rate [8].

Study variables: Patient characteristics included age, co-
morbidities and ECOG status [7]. Tumour characteristics, and 
treatment characteristics were documented. Treatment response 
was assessed using RECIST criteria 1.1, and toxicity assessment 
was done using Common Terminology Criteria for Adverse Events 
V5.0 Nov 27, 2017 [5,9]. The main outcome studied was pathological 
complete response (pCR).

Outcome measures: The pCR was defined as the absence of 
residual invasive and in situ cancer in the complete resected breast 
specimen and all sampled regional lymph nodes following completion 
of neoadjuvant chemotherapy [10]. Toxicity assessments were 
graded for neutropenia, thrombocytopenia, peripheral neuropathy, 
and vomiting based on severity levels.

study Procedure
Patients meeting the selection criteria were enrolled in the study after 
obtaining informed consent. The baseline performance status of all 
patients was recorded according to ECOG guidelines. Treatment 
details and investigations were documented in a master file and 
proforma. All patients underwent a thorough evaluation, including a 
complete history, physical examination, and confirmation of triple-
negative breast cancer status (ER, PR, HER2 negative). Metastatic 
disease activity was ruled out through appropriate investigations. 
Laboratory investigations, such as complete blood counts, renal 
function tests, liver function tests, electrolytes, and 24-hour urine 
creatinine clearance, were conducted. Tumours were staged 
according to TNM staging criteria.

t stage Percentage n stage Percentage M stage Percentage

T2 5.5 (4/73) N0 27.4 (20/73) MO 100

T3 64.4 (47/73) N1 60.3 (44/73)

T4 30.1 (22/73) N2 11 (8/73)

N3 1.4 (1/73)

[table/Fig-1]: Distribution of TNM stages in the study.

Composite stage Frequency Percentage

II B 19 26

III A 32 43.8

III B 21 28.8

III C 1 1.4

Total 73 100

[table/Fig-2]: Composite stage.

C) treatment-related Factors: Total 30 (41.1%) patients 
developed one or more adverse events during chemotherapy, 
while 43 (58.9%) patients tolerated chemotherapy without 
adverse events [Table/Fig-3]. Prophylactic Granulocyte Colony 
Stimulating Factor (GCSF) was given to 42 (57.5%) patients. 
Total 95% patients had a complete clinical response, while 
54.8% had a partial clinical response. Total 23 (31.5%) patients 
achieved a pCR following NAC.
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Complications Frequency Percentage

neutropenia 22 30.1

Grade-1 7 31.8

Grade-2 4 18.2

Grade-3 11 50

thrombocytopenia 7 9.5

Grade-1 6 85.7

Grade-2 1 14.2

Peripheral neuropathy 22 30.1

Grade-1 22 100

Vomiting 5 6.8

Grade-1 5 100

[table/Fig-3]: Complications during chemotherapy.

neoadjuvant Chemotherapy (naC): All patients in the study 
underwent MRM following NAC and it was found that 23 patients 
achieved pCR that accounted for 31.5 percentage (with 95% 
confidence interval; 20.8-42.2) of patients. pCR was not obtained 
in the remaining 50 patients (68.5%). It was found that among 
the 33 patients who achieved complete clinical response as per 
RECIST, 23 of them achieved pCR (69.7%) whereas the remaining 
10 patients (30.3%) did not. The association between clinical 
complete response and pCR was found to be statistically significant 
(p<0.001) [Table/Fig-4].

Complete clinical 
response as per reCiSt 
criteria post naCt

pCr obtained

total χ2 Df
p-

value yes no

n % n % n %

Yes 23 100 10 20 33 45.2

No 0 0 40 80 40 54.8 40.70 1 <0.001

Total 23 100 50 100 73 100

[table/Fig-4]: Complete clinical response as per RECIST vs pCR.

Composite 
stage

pCr obtained

total χ2 df
p-

value yes no

n % n % n %

II B 0 0 19 38 19 26

III A 10 43.5 22 44 32 43.8

III B 12 52.2 9 18 21 28.8

III C 1 4.3 0 0 1 1.4 17.31 3 0.001

Total 23 100 50 100 73 100

[table/Fig-7]: Initial composite stage and pCR.

Menopausal status

pCr obtained

total χ2 Df
p-

value yes no

n % n % n %

Postmenopausal 15 65.2 41 82 56 76.7

Premenopausal 8 34.8 9 18 17 23.3 2.48 1 0.115

Total 23 100 50 100 73 100

[table/Fig-8]: Menopausal status and pCR.

Factors influencing response to naC:

A) initial t stage and pCr: A statistically significant association was 
found between higher T stages and pCR (p=0.003) [Table/Fig-5].

dIscussIOn
The TNBC is known for its aggressive nature and response to 
cytotoxic chemotherapy. NAC in TNBC has been extensively 
studied in clinical trials with the aim of achieving better outcomes, 
particularly in terms of achieving a pCR [12]. In present study, 
which focused on estimating pCR in TNBC patients receiving 
platinum-based NAC, 73 patients were enrolled, with a mean age 
of 54.4 years. A higher proportion of postmenopausal patients 
were included compared to other similar studies such as the 
GeparSixto trial, BrighTNess trial, and I-SPY 2 trial [8,13,14].

The tumour characteristics observed in present study were 
consistent with previous studies, with the majority of patients 
having stage II and III TNBC with invasive ductal carcinoma as 
the predominant histologic type. After completion of NAC, all 73 
patients in the study showed a response, with 45% achieving a 
complete clinical response according to RECIST criteria. The study 
found a pCR rate of 31.5%, which was lower compared to a meta-
analysis by Poggio F et al., that reported a pCR rate of 52% [12]. 
However, the results were similar to an earlier study by Alba E et al., 
which also reported a pCR rate around 30% [11].

The chemotherapy schedule in present study was similar to that 
in the study by Alba E et al., involving four cycles of Anthracycline 
and Cyclophosphamide followed by Taxane and Carboplatin [11]. 
The study size of 73 patients was smaller compared to other phase 
III studies, which may have impacted the results. Improved rates 
of pCR have been shown to have a positive impact on event-free 
survival and overall survival in TNBC patients, as demonstrated 
by previous studies [15]. Anthracycline and taxane-based NAC 
have been associated with higher pCR rates and better survival 
outcomes in TNBC patients [16,17].

Future studies may benefit from careful patient selection, including 
BRCA genetic mutation testing and molecular profiling, as well as 
making modifications to chemotherapy regimens, such as adding 
PARP inhibitors or immunotherapy to platinum-based NAC, which 
have shown promising results in achieving higher pCR rates in 
TNBC patients.

limitation(s)
An important limitation of present study was its small sample 
size. Additionally, the absence of a control group hindered 
ability to assess the specific effect of adding carboplatin to the 
anthracycline-taxane backbone. Furthermore, due to financial and 

t stage

pCr obtained

total χ2 df
p-

value yes no

n % n % n %

T2 0 0 4 8 4 5.5

T3 10 43.5 37 74 47 64.4

T4b 13 56.5 9 18 22 30.1 11.88 2 0.003

Total 23 100 50 100 73 100

[table/Fig-5]: Initial T stage and pCR.

B) initial n Stage and pCr: No statistically significant association 
was found between N stage and pCR [Table/Fig-6].

C) initial Composite Stage and pCr: A statistically significant 
association was found between composite stage and pCR 
(p=0.001) [Table/Fig-7].

n stage

pCr obtained

total χ2 df
p-

value yes no

n % n % n %

N0 5 21.7 15 30 20 27.4

N1 12 52.2 32 64 44 60.3

N2 5 21.7 3 6 8 11

N3 1 4.3 0 0 1 1.4 6.49 3 0.090

Total 23 100 50 100 73 100

[table/Fig-6]: Initial N stage and pCR.

D) Menopausal Status and pCr: No statistically significant 
association was found between menopausal status and pCR 
[Table/Fig-8].
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technical constraints, we were unable to conduct testing for BRCA 
mutation and molecular profiling, thereby limiting authors' ability to 
study the impact of carboplatin in the BRCA mutated subtype with 
deficient DNA repair mechanisms.

cOnclusIOn(s)
One-third of patients in present study achieved a pCR with platinum-
based NAC, with an acceptable side-effect profile, suggesting it as 
a beneficial treatment option for TNBC patients. However, further 
validation is needed to determine the impact of pCR on overall 
survival. The main limitations of present study were the small size of 
the cohort and the lack of a control group for comparison.
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