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DESCRIPTION

Breast cancer, a multifaceted disease with various subtypes,
presents a unique challenge to researchers and clinicians alike.
Among the diverse classifications, one subtype that stands out
for its distinct characteristics and treatment complexities is
Triple-Negative Breast Cancer (TNBC). TNBC is a subtype
defined by the absence of Estrogen Receptors (ER), Progesterone
Receptors (PR), and Human Epidermal Growth Factor
Receptor 2 (HER2) amplification. This lack of these receptors
makes TNBC unique, and understanding its intricacies is vital
for developing effective therapeutic strategies.

Introduction to triple-negative breast cancer

Epidemiology: TNBC accounts for approximately 10%-20% of
all breast cancer cases, making it a significant subset of breast
cancer patients. It is often diagnosed in younger women,
premenopausal, and those with a hereditary predisposition, such
as carriers of BRCAI mutations. Additionally, TNBC has been
associated with a higher prevalence in African-American and
Hispanic populations, highlighting the importance of understanding
the disease's demographic nuances.

Molecular characteristics: The molecular landscape of TNBC is
marked by its heterogeneity, making it challenging to categorize
and treat uniformly. The absence of the three aforementioned
receptors limits the targeted therapy options that have proven
effective in other subtypes of breast cancer. As a result, TNBC is
often associated with a more aggressive clinical course, higher
rates of recurrence, and poorer overall prognosis.

Clinical presentation and diagnosis

Clinical features: TNBC typically presents as a palpable breast
lump, and patients may experience symptoms such as breast
pain, changes in breast size or shape, and skin changes. However,
it is essential to note that clinical presentations can vary widely
among individuals, emphasizing the importance of early
detection through regular screening.

Diagnostic tools: Accurate and timely diagnosis of TNBC
is crucial for determining appropriate treatment strategies.

Diagnostic tools include mammography, ultrasound, and biopsy.
Additionally, advancements in molecular profiling techniques,
such as gene expression profiling, help identify distinct
molecular subtypes within TNBC, paving the way for more
personalized treatment approaches.

Molecular subtypes of TNBC

Basal-like subtype: The majority of TNBC cases are classified as
the basal-like subtype, characterized by the expression of genes
typically associated with the basal cells of the breast epithelium.
This subtype is often associated with a more aggressive phenotype
and increased likelihood of distant metastasis.

Immune subtype: Another notable molecular subtype is the
immune subtype, characterized by the presence of tumor-
infiltrating lymphocytes. This subtype has garnered attention
due to its association with a more favorable prognosis and
potential responsiveness to immunotherapeutic approaches.

Androgen receptor-positive subtype: A subset of TNBC cases
expresses the Androgen Receptor (AR), opening avenues
for targeted therapies. Understanding the interplay between
the androgen receptor and TNBC pathogenesis is an active
area of research with potential implications for treatment
optimization.

Treatment challenges and strategies

Lack of targetable receptors: The absence of estrogen,
progesterone, and HER2 receptors limits the use of targeted
therapies commonly employed in other breast cancer subtypes.
This poses a significant challenge in the development of effective
treatment strategies for TNBC.

Chemotherapy

Given the aggressive nature of TNBC, chemotherapy remains a
cornerstone in its treatment. Anthracycline- and taxane-based
regimens are commonly used, but the lack of targeted therapies
underscores the need for more personalized and innovative
treatment approaches.

Immunotherapy: The immune subtype of TNBC has sparked
interest in the area of immunotherapy. Checkpoint inhibitors,
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such as PD-1/PD-L1 inhibitors, have shown promise in early
clinical trials, highlighting the potential for harnessing the
immune system to combat TNBC.

Targeting androgen receptor

For TNBC cases expressing the androgen receptor, anti-
androgen therapies are being explored as a targeted treatment
option. Understanding the role of androgens in TNBC
progression is crucial for optimizing the use of these therapies.

Prognosis and survivorship

Prognostic factors: Several factors influence the prognosis of
TNBC, including tumor size, grade, lymph node involvement,
and response to neoadjuvant chemotherapy. The identification
of reliable prognostic markers is essential for tailoring treatment
plans and providing patients with accurate information about
their disease trajectory.

Survivorship challenges: Survivors of TNBC face unique
challenges, including the risk of recurrence and the potential
longterm side effects of aggressive treatments. Psychosocial
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support and survivorship care plans play a crucial role in
addressing these challenges and improving the quality of life for
TNBC survivors.

Ongoing research and future directions: biomarker discovery
efforts are underway to identify novel biomarkers that can aid
in early detection, prognostication, and treatment selection for
TNBC. The discovery of reliable biomarkers holds the potential
to revolutionize the management of this aggressive breast cancer
subtype.

Targeted therapies: Research into targeted therapies for TNBC
continues to evolve, with a focus on identifying vulnerabilities
specific to TNBC cells. Precision medicine approaches, guided
by molecular profiling, offer hope for more effective and less
toxic treatment options in the future.

Immunotherapy advancements: Immunotherapy research in
TNBC is expanding, exploring combination therapies and
refining patient selection criteria. Ongoing clinical trials aim to
unravel the complexities of immune responsiveness in TNBC

and identify optimal immunotherapeutic approaches.
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