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ABSTRACT

Breast carcinoma ranks among the most prevalent malignancies diagnosed in women, with a notable incidence during the
menopausal transition. Between 2020 and 2024, approximately 9.8 million individuals were diagnosed globally. A key
molecular marker implicated in breast cancer pathogenesis is the human epidermal growth factor receptor 2 (HER2), a
transmembrane glycoprotein expressed on mammary epithelial cells. HER2-positive breast cancer is treatable with targeted
therapies, while HER2-negative types present more challenges. Early detection is difficult in the initial (Nolia) stage, but
symptoms may later emerge due to genetic, environmental, or lifestyle factors. Upon the emergence of clinical signs,
diagnostic modalities such as breast ultrasonography, mammography, magnetic resonance imaging (MRI), and
histopathological evaluation via biopsy are employed to confirm malignancy and guide therapeutic intervention.
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INTRODUCTION

Breast cancer is a pathological condition marked by the
dysregulated proliferation of abnormal epithelial cells within
the breast tissue, leading to the formation of neoplastic
masses that may be either benign or malignant. If undetected
early, malignant tumors can metastasize and become life-
threatening. Most breast cancers originate in the milk ducts
or lobules. Histologically, breast carcinoma most frequently
originates from the epithelial lining of the lactiferous ducts
and lobular units responsible for mammary glandular
secretion.

RESEARCH METHODOLOGY

The research followed a qualitative approach. Conducted a
comprehensive study of the literature on causes, symptoms,
diagnosis and treatment of breast cancer. Used conference
papers and online resources to identify various factors
affecting the same.

RESEARCH BACKGROUND

The disease is predominantly diagnosed in women during
the menopausal transition; a period often associated with
physiological and functional impairments that can affect
daily living. A critical molecular determinant in breast
cancer is the human epidermal growth factor receptor 2
(HER2), a transmembrane tyrosine kinase protein that

regulates cellular growth and repair mechanisms.
Overexpression of HER2 leads to HER2-positive breast
cancer, which tends to be more aggressive but is amenable to
targeted therapies. Conversely, HER2-negative breast
cancers lack this receptor overexpression and are generally
less responsive to HER2-targeted treatments.

HER?2 in breast cancer is divided into dual principal groups:
HER2-positive and HER2-negative. Epidemiological
analyses suggest that approximately 70% of breast
malignancies lack HER2 overexpression, while 15-20%
exhibit elevated HER2 levels. Diagnostic evaluation of
HER2 status is routinely conducted using
immunohistochemistry (IHC) and fluorescence in situ
hybridization (FISH), which inform targeted therapeutic
approaches. [1,4-6].

Corresponding author: Mihir Y Parmar, Department of Pharmacology,
Krishna School of Pharmacy, Drs. Kiran and Pallavi Patel Global
University, Krishna Edu Campus, Varnama, Vadodara, Gujarat, India, E-
mail: mihirparmar2011@gmail.com

Citation: Gandhi V, Patel Z, Thakkar E, Suthar P & Parmar MY. (2025) A
Review on HER2 Receptor-Based Classification and Management of Breast
Cancer. Arch Obstet Gynecol Reprod Med, 8(1): 324-333.

Copyright: ©2025 Gandhi V, Patel Z, Thakkar E, Suthar P & Parmar MY.
This is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution,
and reproduction in any medium, provided the original author and source
are credited.

SciTech Central Inc.
Arch Obstet Gynecol Reprod Med (AOGRM)

324



Arch Obstet Gynecol Reprod Med 8(1): 324-333

Her2-Negative Breast Cancer and Hormone Receptor
Classification [6,7]

HER2-negative breast cancer refers to tumors that do not
exhibit overexpression of the human epidermal growth
factor receptor 2 (HER2), a transmembrane tyrosine kinase
involved in cellular proliferation and repair. Within the
HER2-positive category, further subclassification is based
on hormone receptor (HR) status-specifically the presence or
absence of estrogen receptors (ER) and progesterone
receptors (PR). These biomarkers are critical in determining
tumor behavior and guiding therapeutic strategies.

HER2-positive breast carcinomas are further subclassified
based on hormone receptor expression, specifically the
presence or absence of estrogen and progesterone receptors,
into two major subtypes: hormone receptor-positive (HR+)
and hormone receptor-negative (HR—) [8,9].

HER2-Positive Breast Cancer [10].

e  HR-Positive (68%): Tumors express estrogen and/or
progesterone receptors. Hormone binding promotes
tumor growth.
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e  HR-Negative (10%): Tumors express HER2 but lack
hormone receptors. These are generally more
aggressive and are treated primarily with HER2-
targeted therapies.

e  HER2-Negative Breast Cancer

1. May not respond to HER2-targeted therapies but can
be treated with other modalities.

Hormone receptor status is determined through
immunohistochemistry (IHC) testing, which evaluates the
presence of ER and PR proteins on tumor cells. The absence
of these receptors classifies the tumor as hormone receptor-
negative (HR—), while their presence indicates hormone
receptor-positive (HR+) status. Epidemiological data show
that approximately 9.4% of breast cancer cases are
HR+/HER2+, while 3.9% are HR—/HER2+. This
classification plays a pivotal role in prognosis and treatment
planning, as HR+/HER2+ tumors tend to have more
favorable outcomes due to the availability of dual-targeted
therapies [6,8] (Figure 1).
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Figure 1. Illustrative contributors to disease susceptibility.

Subtypes of Mammary Neoplasms Based on Cellular
origin and Molecular Profile (Table 1 & Figure 2)
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Table 1. Subtypes of Mammary Neoplasms Based on Cellular origin and Molecular Profile.

Type

Invasive Ductal
Carcinoma
(IDC)

Invasive
Lobular
Carcinoma
Ductal
Carcinoma in
Situ (DCIS)
Triple Negative
Breast Cancer
(TNBC)
Inflammatory
Breast Cancer

(IBC)

Paget’s Disease

Origin Spread Frequency
; Nearby tissue,
Milk ducts ~80%
lymph nodes
Lobules Web-like spread ~10-15%
Milk ducts Non-invasive ~20%
Milk ducts Aggressive ~10-15%
Lymph vessels Rapid spread ~1-5%
Linked to
Nipple skin <4%
DCIS/IDC

Symptoms

Lump,

discharge, pain

Thickening

Often

asymptomatic

Rapid lump
growth

Red, swollen

breast

Itching, crusting

Notes

Most common

Harder to detect

Stage 0

Limited
treatment

options

Misdiagnosed

often

Resembles

€czema

DUCTAL BREAST CANCER

Types of Breast Cancer

MIXED TUMOR
BREAST CANCER

MUCINOUS BREAST CANCER

INFLAMMATORY
BREAST CANCER

Figure 2. Subtypes of mammary neoplasms based on cellular origin and molecular profile.
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Stages of Breast Cancer [13] (Figures 3 & 4)
e  Stage 0: DCIS, non-invasive
e  Stage I: Small tumor, limited lymph node involvement

e  Stage II: Larger tumor, lymph node spread
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. Stage III: chest  wall/skin

involvement

Locally advanced,

e  Stage IV: Metastatic, distant organ involvement

BREAST CANCER STAGES

BREAST CANCER STAGING MEASURES THE SPREAD OF THE DISEASE UPON DIAGNOSIS.
N ORDER TO DETERMBNE THE CHOICE OF TREATMENT. IT IS VERY IMPORTANT TD STAGE THE CANCER
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Figure 3. Stages of breast cancer.
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Figure 4. Stages of breast cancer

Epidemiology of Breast Cancer (2020-2024): [14] (Table
2 & Figures 5 & 6)
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Table 2. Epidemiology of Breast Cancer (2020-2024).

Year Diagnosed Deaths Notes

2023 9,00,000 79,000 731 diagnosed

Incidence and Deaths
25,000 3,500
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Figure 6. Survival Probability and Incidence and Deaths.
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Key Epidemiological Indicators Associated with Disease
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[16] (Figure 7)
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Figure 7. Symptoms of breast cancer.

Change in the breast’s shape, volume, or symmetry that

consistency from deviate from its usual appearance.

R
0.0

Textural changes in the breast skin, such as dimpling or
a rough surface resembling an orange peel.

Underlying Biological and Environmental Determinants
of Breast Cancer onset [17] (Figure 8)
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Figure 8. Causes of breast cancer.
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% Genetics.

s Smoking: The use of tobacco is associated with
different kinds of cancer, including breast cancer.

«  Studies indicate that consuming alcoholic beverages
may increase the risk of breast cancer.
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R/

¢ Having obesity.

®

¢ Exposure to radiation: If you have undergone previous
radiation therapy, you are at a higher likelihood of.

Categories of diagnostic screening modalities [19]

(Figure 9)
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Figure 9. Type of diagnostic screening.

e  Breast ultrasonography-a non-invasive imaging test
that use high-frequency sound waves to visualize
internal breast structures and detect abnormalities.

e  Magnetic resonance imaging (MRI) of the breast is a
diagnostic test that utilizes magnetic fields and radio
waves to generate cross-sectional images of breast
tissue.

e A histopathological examination via breast biopsy is a
process that entails gathering tissue samples for
microscopic analysis to confirm the existence of
cancerous cells.

e  Genetic screening for oncogenic mutations — laboratory
technic designed to identify genetic alterations, such as
BRCA1 and BRCA2, that increase the risk of
developing breast cancer.

Immunohistochemistry Test (IHC): Determine to HER2
Receptors are present or not [34].

Fluorescence in Situ Hybridization (FISH) Test: To
detect the presence of HER-2 extra copies and for
identification determine positive or not [35].

Treatment Options [21] (Figure 10)

Breast Cancer standard Treatment Options
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Figure 10. Treatment options.
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. Surgery: Mastectomy, lumpectomy, reconstruction

e  Therapies: Chemotherapy, radiation, immunotherapy,
hormone therapy, targeted therapy

e  Drugs:
o  Herceptin (HER2+)
o  Tykerb (HER2+)
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o  Ibrance (ER+)
Pigray (ER+)

O

o  Lynparza, Talzenna (BRCA mutations)
o  Datroway (HR+, HER2-)

Proactive Measures [24] (Figure 11)

PREVENTION BREAST CANCER

EXERCICISE REGULARLY
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49—

DON'T SMOKE

===

LIMIT USING
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o LIMIT EXPOSURE
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ALCOHOL CONSUMPTION

Figure 11, Prevention of breast cancer.

e  Maintain healthy weight

e  Eata balanced diet

e Avoid alcohol

e  Stay active

e  Limit hormone therapy

e Quit smoking

Global Impact & Who Response [14]

e 40% reduction in mortality in high-income countries
(1980-2020).

e WHO aims to reduce global mortality by 2.5%
annually through early detection, timely diagnosis, and
comprehensive care?

CONCLUSION

Breast cancer remains a multifaceted disease with significant
global health implications, particularly among women in
transitional life stages such as menopause. The classification
of breast cancer based on HER2 receptor status-HER2-
positive and HER2-negative-has revolutionized diagnostic
precision and therapeutic strategies. HER2-positive tumors,

though often more aggressive, benefit from targeted
treatments, while HER2-negative and triple-negative
subtypes present greater clinical challenges due to limited
therapeutic options.

The integration of hormone receptor profiling, molecular
diagnostics like THC and FISH, and advanced imaging
techniques has enhanced early detection and personalized
care. Epidemiological trends from 2020 to 2024 reveal both
rising incidence and evolving survival outcomes,
emphasizing the importance of proactive screening and
equitable healthcare access [14].

Treatment modalities continue to expand, encompassing
surgery, chemotherapy, hormone therapy, and targeted drugs
such as Herceptin, Ibrance, and Lynparza. Preventive
strategies-ranging from lifestyle modifications to genetic
screening-play a crucial role in reducing disease burden.
Global initiatives, including WHO’s efforts to reduce
mortality through early detection and comprehensive care,
underscore the need for sustained research, awareness, and
policy support [6,14].

This review highlights the critical role of HER2 receptor
classification in guiding clinical decisions and improving
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patient outcomes, reinforcing the value of molecular
profiling in modern oncology.
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