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Abstract

Background: Breast cancer is a leading cause of cancer-related mortality in women, with a
rising incidence globally. Neoadjuvant chemotherapy(NACT) is a standard treatment
approach for operable advanced loco-regional breast cancer, aiming to achieve tumor
shrinkage, downstaging, and improved surgical outcomes. GATA3 expression has been
identified as a significant marker for tumor differentiation, estrogen receptor status, and
clinical outcomes in breast cancer. Objectives: To investigate the expression of GATA3 in
post-NACT breast carcinoma cases and its utility in confirming histopathological diagnosis
of partial and complete response, thereby guiding treatment strategies and predicting patient
outcomes. Methods: A cross-sectional study of 60 breast carcinoma cases treated with
NACT was conducted at Mysore Medical College and Research Institute. GATA3 expression
was evaluated using immunohistochemistry, and its correlation with histopathological
response to chemotherapy was assessed. Results: Among 60 cases, GATA3 was expressed in
87% of cases, with 91% of partial responders and 73% of complete responders showing
immunopositivity. The study demonstrates GATA3 expression in post-NACT breast
carcinoma cases, highlighting its potential as a predictive marker for treatment outcomes.
Conclusion: GATAZ3 is a valuable marker for predicting response to NACT in breast cancer
patients, supporting its utility in confirming histopathological diagnosis, guiding treatment
strategies, and improving patient outcomes.
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Introduction

Breast cancer represents the most prevalent site-specific malignancy among women and
stands as the foremost cause of cancer-related mortality in females aged 20 to 59 years [1].
Among Indian women, breast cancer is the leading type of cancer in urban environments and
the second most prevalent in rural contexts. A consistent rise in incidence, estimated at 0.5—
2% per year, has been recorded across all geographic areas and age groups, with a significant
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impact on younger women aged below 45 [2]. Breast cancer is characterized by its
heterogeneity, encompassing various forms, from ductal carcinoma in situ (DCIS) to
extensive metastatic disease. The treatment approach and prognosis are influenced by a
variety of clinical and histopathological factors, such as tumor dimensions, tumor
classification, hormonal receptor status, the therapeutic modalities employed, and, crucially,
the stage at which the cancer is detected. Due to significant advancements in oncology, a
range of treatment options for breast cancer is currently available, including surgical
intervention, radiotherapy, chemotherapy, and more specialized therapies targeting hormonal
and tumor receptors [3]. The current guidelines established by the National Comprehensive
Cancer Network (NCCN) for the management of operable advanced loco-regional breast
cancer advocate for the administration of neoadjuvant chemotherapy. This is typically
followed by surgical intervention, which may involve mastectomy or lumpectomy
accompanied by axillary lymph node dissection, and, if indicated, subsequent adjuvant
therapy. Following neoadjuvant chemotherapy, the pathological response to the treatment is
evaluated [1].

Neoadjuvant chemotherapy (NACT) refers to the systemic administration of
chemotherapy agents aimed at reducing tumor size prior to surgical intervention. Initially,
NACT was primarily utilized for advanced, inoperable carcinomas; however, its application
has expanded to include operable cancers. This strategy is designed to achieve tumor
shrinkage, downstaging of the disease, enhance surgical outcomes, lower the risk of distant
metastasis, and prolong overall disease-free survival. Histopathological assessment of tumor
regression is considered the gold standard for evaluating treatment efficacy in numerous solid
malignancies [4]. The achievement of pathological complete response (pCR) following
neoadjuvant chemotherapy is linked to markedly improved event-free survival and overall
survival rates [5].

GATA-3, a transcription factor, is essential for the development of the mammary
gland [6]. GATAS is particularly significant in the differentiation of luminal epithelial cells
and is preferentially expressed in luminal-type breast cancer [7]. The role of GATA3 in
invasive breast cancer cells is to promote the reversal of epithelial-mesenchymal transition,
thereby inhibiting the process of cancer metastasis [8]. GATAS3 serves as a valuable tool for
identifying metastatic lesions in the absence of other markers [6]. GATA3 may function as a
novel prognostic marker for breast cancer and could be clinically relevant in predicting poor
chemotherapy outcomes [7]. Currently, GATA3 IHC is employed in routine diagnostics as a
surrogate marker for identifying breast and urothelial carcinoma origins in cases of unknown
primary tumors [9].

Objectives
e To study the expression of GATA3 in breast carcinoma following neoadjuvant
chemotherapy.
e To confirm the histopathological findings of complete response and partial response
after neoadjuvant chemotherapy.

Methods

It was a cross-sectional study conducted in the Department of Pathology, Mysore Medical
College and Research Institute from K.R. Hospital during the period of March 2022 — March
2023. All patients with breast carcinomas who had previously received NACT followed by
Modified Radical Mastectomy (MRM) were included in the study. Specimens of benign
lesions / in-situ carcinomas / metastatic lesions of the breast and autolyzed specimens were
excluded from the study. The specimens were received in 10% formalin and the mastectomy
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specimens were fixed in fresh formalin for 24 hours. The standard protocol for grossing
surgical specimens was meticulously followed in each case. After conventional processing,
paraffin sections of 5um thickness were stained using hematoxylin and eosin to enable a
thorough histopathological investigation.
Each stained section was evaluated for the following:

1. Histological type of the tumor

2. Pathological response to chemotherapy

3. Lymph node status

4. Lymphovascular invasion

Immunohistochemistry

Immunohistochemical staining was done with GATA-3 antibody. The presence of brown
coloured end product at the site of the target antigen was indicative of positive reactivity. The
immunoreactivity score for GATA-3 expression was determined by multiplying the
proportion of immunoreactive cells, classified as Score 0 (absence of stained tumor cells),
Score 1 (1-10% stained), Score 2 (11-50% stained), Score 3 (51-80% stained), and Score 4
(81-100% stained), by the intensity of the staining, categorized as Staining Score 0 (no tumor
cells stained), and Scores 1, 2, and 3 representing weak, moderate, and strong staining,
respectively. [12]

Statistical Analysis

Data was coded and placed into an Excel spreadsheet for statistical analysis. The data
analysis was conducted using version 20 of SPSS (Statistical Package for Social Sciences).
Quantitative data were represented through mean and standard deviation, whereas qualitative
data were summarized in terms of proportions.

Results
Table 1: Age distribution of patients

Age No. of | %  of
cases cases
<40 10 17%
41-50 |13 22%
51-60 |19 32%
61-70 14 23%
>70 4 6%
Total |60 100%

Table 2: Laterality of invasive breast carcinoma in patients

Laterality | No. of | % of
cases cases

R 32 53%

L 28 47%

Total 60 100%

Table 3: Histological type of breast carcinoma in patients

Histological type | No. of | % of

cases cases

IBC-NST 26 43%

IDC 31 52%

ILC 2 3%

360



Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL15, ISSUE 09, 2024

IBC-mixed type 1 2%

Total 60 100%

Table 4: Lymph node involvement among patients

LN status | No. of cases | % of
cases
LN(+) 33 55%
LN(-) 27 45%
Total 60 100%
Table 5: Lymphovascular invasion of breast carcinoma in patients
LV No. of | % of cases
invasion cases
(+) 23 38%
() 37 62%
Total 60 100%
Table 6: Response to chemotherapy for breast carcinoma in patients
Response  to | No. of cases | % of
chemotherapy cases
Partial 45 75%
Complete 15 25%
Total 60 100%
Table 7: Expression of GATA3 among invasive breast carcinoma patients
GATA3 score | No. of cases | % of cases
O(Negative) 8 13%
1(Weak) 7 12%
2(Moderate) 22 37%
3(Strong) 23 38%
Total 60 100%

Table 8: Expression of GATA3

patients:

Response to | GATA3(+ve) | GATA3(-ve)
chemotherapy

Partial 41(91%) 4(9%)
Complete 11(73%) 4(27%)
Total 52 8

among partial and complete pathological response in

Sixty patients were included in this study. Most of the study participants belong to the
age group of 51-60 years (32%) with mean age of 54.05+£12.19 years(Table 1). With respect
to laterality of breast carcinoma, 53% of the cases had right sided carcinoma and 47% had
left sided carcinoma(Table 2). Among the 60 cases, 43% of the cases were of IBC-NST type,
52% were IDC type, 3% were ILC type and 2% were IBC-mixed type(Table 3). Lymph node
involvement was present in 33 out of 60 cases(55%)(Table 4). Lymphovascular invasion was
present in 23 out of 60 cases(38%)(Table 5). With respect to pathological response to
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chemotherapy, 45 cases(2/3") were reported as partial response and 15 cases(1/3™) were
reported as complete pathological response to chemotherapy in histopathological
examination(Table 6). GATA-3 was not expressed in 13% of breast cancer cases. GATA-3
expression was weakly positive in 12% of the breast cancer cases. GATA-3 expression was
moderately positive in 37% of the breast cancer cases. GATA-3 expression was strongly
positive in 38% of the breast cancer cases(Table 7). 41 out of 45 cases(91%) reported as
partial response showed GATA-3 immunopositivity. 11 out of 15 cases(73%) reported as
complete response showed GATA-3 immunopositivity(Table 8).
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Figure 2A: GATAS3 staining(Nuclear score 2)

Figure 2B: GATAS staining(Nuclear score 2)
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Figure 3B: GATAS staining(Nuclear score 3)

Discussion

Breast cancer is the most prevalent cancer diagnosed in women and stands as the second most
common cause of death among women globally. Although the majority of cases are
diagnosed in women over the age of 50, it is not rare for younger women to develop this
disease [3]. GATA-3 plays a pivotal role in the differentiation of luminal epithelial cells
within the breast. Immunohistochemistry (IHC) for GATA-3 expression is chiefly utilized in
surgical pathology to determine the breast or urothelial origin of carcinomas [2]. GATA-3 has
been identified as a significant and independent marker for tumor differentiation, estrogen
receptor status, and clinical outcomes in breast cancer [11]. A variety of studies examining
the prognostic significance of GATA-3 in breast cancer treatment, whether in adjuvant or
neoadjuvant scenarios, have produced somewhat contradictory results [10].

The study aimed to investigate the expression of GATA3 in post-neoadjuvant breast
carcinoma cases and establish its utility in confirming the histopathological diagnosis of
partial and complete response. A total of 60 cases of breast malignancies that received NACT
were analyzed in the present study.

The age range of study participants was 30-78 years. Most of the study participants
belong to the age group of 51-60 years (32%) with a mean age of 54.05 which is consistent
with the studies conducted by H. E. Gulbahce et al. [10] and Banik et al. [12] which showed
a mean age of 53.4 and 49.5 years respectively.
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In the present study, 52% of the carcinomas are of ductal type. This proportion is
lower compared to the studies conducted by Tominaga et al. [7] and Hemavathi et al. [13],
which showed 92% and 90% respectively.

In the present study, lymphovascular invasion was seen in 38% of cases which is
lower compared to the studies conducted by Banik et al. [12] and Cheryl Sarah Philipose et
al. [4], which showed 62.7% and 59% respectively.

In the present study, lymph node metastasis was observed in 55% of cases which is
lower compared to the studies conducted by Hemavathi et al. [13] and Cheryl Sarah Philipose
et al. [4], which showed 73% and 77% respectively.

In the present study, 87% of cases were positive for GATA3 which is consistent with
the studies conducted by Singh A et al. [2], Banik et al. [12], and H. E. Gulbahce et al. [10],
which showed 87.50%, 88.10%, and 84.50% respectively. The study conducted by Tominaga
et al. [7] showed GATA3 expression in only 57% of cases.

With respect to the pathological response to chemotherapy, 45 cases(2/3™) showed
partial response, and 15 cases(1/3") showed complete pathological response to chemotherapy
on histopathological examination. In a study conducted by Hemavathi et al. [13], partial
response was seen in 90% of cases, complete response was seen in 3.3% of cases, and no
response was seen in 6.7% of cases. In a study by Singh A et al. [2], partial response was
seen in 75.7% of cases, complete response was seen in 10.8% of cases, and 5.4% of cases
showed no response.

41 out of 45 cases(91%) reported as partial response showed GATA-3
immunopositivity. 11 out of 15 cases(73%) reported as complete response showed GATA-3
immunopositivity.

Conclusion

GATAS3 expression is a valuable marker for predicting response to NACT in breast cancer
patients. Our findings support its utility in confirming histopathological diagnosis and
guiding treatment strategies.
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