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Abstract

Background: Breast carcinoma remains the most common cancer among women globally, with varying
subtypes, clinical presentations, and responses to treatment. Estrogen receptor (ER), progesterone receptor (PR),
and HER2neu are crucial biomarkers that influence prognosis and treatment strategies. This study evaluates the
expression of these receptors in breast cancer patients, correlating their status with clinicopathological
parameters.

Methods: A cohort of 50 adult patients diagnosed with breast cancer was analyzed at Government Erode
Medical College from January 2022 to December 2024. All patients underwent a triple assessment, including
clinical, pathological, and radiological evaluations. Immunohistochemistry (IHC) was used to assess ER, PR,
and HER2neu expression. Clinical parameters, such as age, tumor size, lymph node status, and histological
grade, were correlated with receptor status. The follow-up period was six months.

Results: Among the 50 patients, 66% were ER-positive and PR-positive, and 54% were HER2-positive. Tumor
size varied, with 46% of tumors between 2-5 cm. A significant association was found between receptor
expression and age (p=0.03), lymphovascular invasion (p=0.01), and cancer type (p=0.02). Histopathological
diagnosis revealed that 98% had invasive ductal carcinoma (IDC), and 66% showed lymph node metastasis.
Surgical intervention was predominantly modified radical mastectomy (86%). Immunohistochemical subtyping
showed 44% of patients were ER/PR+HER2-, 22% were ER/PR+HER2+, 32% were ER/PR-HER2+, and 2%
were ER/PR-HER2-.

Conclusion: Hormone receptor status, particularly ER and PR expression, significantly influences treatment
decisions and patient prognosis. This study highlights the critical role of immunohistochemistry in breast cancer
diagnosis, offering valuable insights into tumor biology and therapeutic planning. Accurate receptor profiling,
alongside clinicopathological parameters, can enhance the precision of treatment strategies and improve patient
outcomes.

Keywords: Breast cancer, Estrogen receptor, Progesterone receptor, HER2neu, Immunohistochemistry,
Prognostic biomarkers, Tumor characteristics, Clinical outcomes.
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Introduction

Breast carcinoma represents a significant public
health challenge globally and is the most
frequently diagnosed cancer among women. The
heterogeneity of the disease manifests in its
various subtypes, localizations, and responses to
treatment. Recent  statistics indicate  that
approximately 1.67 million new breast cancer
cases were diagnosed worldwide in 2012,
accounting for about 12% of all new cancer cases
and 25% of all cancers detected in women [1]. In
India, with an annual incidence of about 144,000
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cases, breast cancer has become the most common
cancer among urban women, positioning it as the
second most prevalent malignancy in rural areas
[2]. The classification of breast cancers has
evolved with advancements in molecular biology,
particularly focusing on the expression of estrogen
receptors (ER), progesterone receptors (PR), and
HER2. These biomarkers provide essential
prognostic and predictive information, guiding
treatment decisions and influencing patient
outcomes. Notably, triple-negative breast cancer,
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which lacks expression of ER, PR, and HER?2, is
associated with a poorer prognosis compared to its
hormone receptor-positive counterparts,
highlighting the importance of receptor status in
clinical management [1]. The correlation of these
receptors with various clinical parameters, such as
age, tumor size, lymph node status, and
histological type, has been extensively studied,
demonstrating  pronounced implications for
therapeutic decisions and patient survival [3].

In terms of methodology for evaluating breast
cancer, an integrated approach known as the triple
evaluation is a standard practice. This approach
includes  clinical  assessments, pathological
examination via core needle biopsy, and
radiological imaging [3].

The histopathological examination focuses on
identifying malignancy and assessing receptor
expression via immunohistochemical techniques. It
has been demonstrated that higher expression levels
of the estrogen receptor are frequently seen in
patients  treated with trastuzumab, further
underscoring the necessity for tailored therapeutic
strategies based on receptor status [2]. Elevated
estrogen and progesterone receptor levels in breast
cancer tissue have been correlated with aggressive
tumor behavior and poorer prognostic outcomes if
untreated [4].

The cohort for studies typically includes adult
patients presenting with biopsy-proven breast
carcinoma, while excluding minors and those with
prior breast cancer treatments or benign disorders.
Statistical analysis of receptor expression against
clinical characteristics is critical.

Recent insights indicated that hormone receptor-
positive tumors tend to yield better prognoses and
respond favorably to endocrine therapies, further
emphasizing the relevance of these biomarkers in
treatment planning [5].

In conclusion, breast carcinoma reflects diverse
pathological features that necessitate a multifaceted
diagnostic approach and comprehensive biomarker
evaluation to optimize patient management. Future
research efforts should continue to focus on
elucidating the roles of hormonal receptors and
their interactions within the tumor
microenvironment, possibly translating into
advancements in therapeutic interventions for
patients with breast cancer.

This study aims to assess the expression of
Estrogen Receptor (ER), Progesterone Receptor
(PR), and Human Epidermal Growth Factor
Receptor 2 neu (HER2neu) in breast carcinoma,
comparing it with prognostic parameters including
patient age, tumor size, lymph node metastasis,
stage, histological type, grade of the tumor, and a
follow-up period of six months.
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Materials and Methods:

Upon receiving permission, adult patients,
regardless of gender, presenting with breast lumps
receive a comprehensive triple assessment
including clinical, pathological, and radiological
evaluations. A core needle biopsy sample is
obtained during the pathological investigation.
Histopathological examination is conducted for
malignancy, including immunohistochemistry
assessment  for  Estrogen receptor (ER),
Progesterone receptor (PR), and Human Epidermal
Growth Factor Receptor 2 (HER2neu) expression.
Upon confirmation of malignancy, receptor
expression is evaluated in relation to other elements
of the triple assessment. Patients will undergo
follow-up for a duration of six months.

Inclusion criteria: Adult patients, regardless of
gender, diagnosed with all forms of biopsy-
confirmed breast cancer at any stage, with
documented Estrogen Receptor (ER), Progesterone
Receptor (PR), and Human Epidermal Growth
Factor Receptor 2 (HER2neu) status.

Exclusion criteria: Minors, those with benign breast
illnesses, patients with a history of breast cancer
treatment, those with recurring breast cancer, non-
consenting individuals, and medically unfit people.

Quantitative analysis

Data entry was conducted with Microsoft Excel
2013, while analysis was performed using SPSS
Version 16. Qualitative data was represented in
frequencies and percentages, whereas quantitative
data was reported as mean and standard deviation.
Non-parametric methods, including the Chi-square
test and t-test, were used for intergroup
comparisons. Bar graphs and pie charts were used
to illustrate the data. A p-value of less than 0.05
was deemed statistically significant.

This is an analytical research with appropriate
diagnostic accuracy conducted among 50 adult
patients, both male and female, presenting with
breast lumps. Adult patients, both male and female,
diagnosed with breast cancer at Government Erode
Medical College, Perundurai, from January 2022 to
December 2024.

Results:

Among the 50 patients studied, 50% were aged 41-
50 years, 30% were 51-60 years, and 10% each
were in the 31-40 and 61-70 age groups, with none
above 70 years. Regarding menstrual status, 86%
were postmenopausal, 12% were perimenopausal,
and 2% were premenopausal. A family history of
breast cancer was present in 2% of patients, while
98% had no such history. Figurel shows Among
the 50 patients studied, 8% had a history of
exogenous estrogen use. The most common clinical
presentation was a breast lump (88%), followed by
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a breast lump with pain (10%) and breast lump
with skin involvement (2%). The duration of
symptoms varied, with 50% presenting within 0-3
months, 30% between 4-6 months, and 20%
between 7-9 months. Right-sided breast
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involvement was more common (70%) than left-
sided (30%). Tumor location was predominantly in
the upper outer quadrant (70%), with lower
frequencies in the upper inner (6%), lower outer
(8%), lower inner (8%), and central regions (8%).
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Figure 1: Demographic, Clinical, and Tumor Characteristics of Patients Studied

Among the 50 patients studied, 78% were clinically
diagnosed with carcinoma, 14% with fibrocystic
disease, and 8% with fibroadenoma.

Surgical procedures included modified radical
mastectomy (86%) and breast conservation surgery
(14%). Tumor size on gross examination was <2
cm in 14% of cases, 2-5 cm in 46%, and >5 cm in
40%.

Histologic MBR grading showed tubule formation
scores of 12% (Score 1), 46% (Score 2), and 42%
(Score 3). Mitotic rates were 20% (Score 1), 36%
(Score 2), and 44% (Score 3), while nuclear grades
were 20% (Score 1), 46% (Score 2), and 34%

(Score 3). Final MBR grades were Grade I in 36%,
Grade II in 30%, and Grade III in 34%.
Histopathological diagnosis revealed 98% had
invasive ductal carcinoma (IDC) and 2% had
lobular carcinoma.

Lymph node involvement showed metastasis in
66% and reactive nodes in 34%. Deep surgical
margins were uninvolved in all cases (100%), and
Paget’s disease was present in 2% of patients.

In this study, 66% of patients were ER-positive and
PR-positive, while 34% were negative for both
markers. HER-2 positivity was observed in 54% of
cases, with 46% being HER-2 negative.

Table 1: Immuno Histochemical Subtype

ER/PR and HER2

| No of patients

| Percentage
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ER/PR+HER2- 22 44.0
ER/PR+HER2+ 11 22.0
ER/PR-HER2- 1 2.0
ER/PR-HER2+ 16 32.0
Total 50 100.0

Table 1 shows Immunohistochemical subtyping showed that 44% of patients were ER/PR+HER2-, 22% were

ER/PR+HER2+, 32% were ER/PR-HER2+, and 2% were ER/PR-HER2-.

Table 2: Clinicopathological Correlation with Immuno Histochemical Subtypes
Clinical variable | ER/PR+HER2- | ER/PR+HER2+ | ER/PR-HER2- | ER/PR- HER2+ | P value
Age (Range) In | (38-71) (39-63) (55-55) 55+0 (47-68) 0.03*
Yrs 57.64+6.95 50.91+7.87 58.81£5.91
Tumor stage
I 3(13.6) 0 0 1(6.3)
11 11(50.0) 1(9.1) 0 6(37.5) 0.1
I 8(36.4) 10(90.9) 1(100.0) 9(56.3)
Tumor Size
<2cms 3(13.6) 4(36.4) 0 0
2-5cms 11(50.0) 4(36.4) 1(100.0) 7(43.8) 0.1
>5cms 8(36.4) 3(27.3) 0 9(56.3)
Lymphovascular Invasion
Present 1(4.5) 19.1) 1(100.0) 5(31.3)
Absent 21(95.5) 10(90.9) 0 11(68.8) 0.01*
Cancer type
IDC 22(100.0) 11(100.0) 0 16(100.0)
LOBULAR 0 0 1(100.0) 0 0.02*
CARCINOMA
Histological Grade
Grade 1 11(50.0) 5(45.5) 0 2(12.5)
Grade II 4(18.2) 3(27.3) 1(100.0) 7(43.8) 0.1
Grade 111 7(31.8) 3(27.3) 0 7(43.8)
Table 2 shows Clinicopathological correlation with determines ER and PR status, guiding the

immunohistochemical  subtypes showed a
significant  association with age (p=0.03),
lymphovascular invasion (p=0.01), and cancer type
(p=0.02). The mean age varied across subtypes,
with ER/PR+HER2+ patients being younger.
Tumor stage and size distribution were not
statistically significant (p=0.1). Lymphovascular
invasion was most frequent in ER/PR-HER2+ cases
(31.3%). All IDC cases were ER/PR+ or HER2+,
while the only lobular carcinoma case was ER/PR-
HER2-. Histological grading showed Grade I
predominance in ER/PR+HER2- and
ER/PR+HER2+ subtypes, while Grade II and III
were more frequent in ER/PR-HER2+ tumors.

Discussion:

Estrogen receptor (ER) and progesterone receptor
(PR) status play crucial roles in the management
and prognosis of breast cancer, significantly
influencing treatment strategies. The assessment of
these hormone receptors is  consistently
recommended across clinical guidelines, including
those from the American Society of Clinical

Oncology/College of American Pathologists
(ASCO/CAP)[6]. Immunohistochemical testing
Kathappan et al.

identification of patients who are more likely to
benefit from endocrine therapy. Notably, the
absence of benefit from endocrine therapy has
been established in women with ER-negative
invasive breast cancers, underscoring the need for
routine testing in all invasive breast cancer cases
and recurrences [7].

The interpretation of ER and PR test results is
standardized, where a positive result is denoted by
immunoreactivity in 1% or more of tumor nuclei,
while a negative result shows staining in less than
1% of tumor cells, with appropriate controls[8] .
The percentage of stained tumor cells has been
observed to correlate with treatment outcomes;
higher ER positivity is associated with improved
overall survival rates, disease-free survival, and
longer time to recurrence [9]. Similarly, increased
PR staining has been linked to better responses to
endocrine therapy, supporting the prognostic
significance of these biomarkers for treatment
planning [8-9].

In recent investigations, the distribution of the
study population by age revealed that 50% of
participants were between 41-50 years old, with a
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median age at diagnosis consistent with previous
literature [10]. Hormonal receptor expression is
vital in stratifying patients based on these
parameters and tailoring therapeutic approaches.
Notably, 66% of the study cohort was ER positive,
and similar proportions were observed for PR
positivity, comparable to findings from other
studies that emphasized the therapeutic importance
of these receptors [11].

In relation to tumor characteristics, findings
indicated that 86% of cases underwent modified
radical mastectomy. This aligns with reports
suggesting that tumor size and receptor status
significantly influence the choice of surgical
intervention. Tumor sizes in the current study
varied, with 46% of tumors measuring between 2-5
cm, corroborating previous studies highlighting a
prevalence of clinically significant tumor sizes at
presentation [9]. The impact of neoadjuvant
chemotherapy = on  postoperative  outcomes
demonstrates the need for ongoing monitoring of
hormone receptor status, as changes can occur
throughout treatment. This is particularly relevant
since hormonal therapy responses are contingent on
the receptor status at various treatment stages [12].

Moreover, with respect to Ilymph node
involvement, it has been established that lymph
node status represents a significant prognostic
factor for breast cancer outcomes. In this cohort,
66% had nodal metastasis, emphasizing the
necessity for thorough assessment, including
sentinel lymph node biopsy, especially after
neoadjuvant therapy, where the likelihood of
complete pathologic response is substantial [7,13].

Therefore, the effective use of hormone receptor
status in conjunction with clinical parameters can
improve the understanding of breast cancer
biology and assist in forecasting patient outcomes.
This approach not only enhances prognostic
accuracy but facilitates tailored therapeutic
strategies aimed at optimizing survival outcomes.

Conclusion:

Advances in diagnosing and managing breast
cancer, particularly infiltrating duct cell carcinoma,
have been significant. Immunohistochemistry,
including ER/PR and HER-2 testing, is a useful
diagnostic tool for prognosis and prognosis.
Hormone receptor status correlates with response to
therapy, reducing mortality and tumour recurrence.
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