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INTRODUCTION

Triple-negative Breast Cancer is an aggressive subtype of breast
cancer characterized by the absence of estrogen receptor,
Progesterone Receptor (PR), and HER2/neu expression. This
subtype accounts for approximately 15-20% of all breast
cancers and is associated with a poorer prognosis and higher
rates of recurrence compared to other breast cancer subtypes.
The lack of targeted therapies for TNBC makes it challenging
to treat, and conventional chemotherapy remains the
cornerstone of treatment. Recent advances have introduced
chemoimmunotherapy as a promising approach for TNBC.
The combination of chemotherapy and Immune Checkpoint
Inhibitors aims to enhance anti-tumor immune responses.
However, responses to neoadjuvant chemoimmunotherapy
in TNBC patients are variable, with some patients achieving
complete pathological responses while others exhibit
resistance. This differential response is believed to be
associated with various immunologic factors. Understanding
these factors is crucial for optimizing treatment strategies and
improving outcomes for TNBC patients [1].

DESCRIPTION

The tumor microenvironment in TNBC is highly immunogenic,
characterized by a high mutational burden and the presence
of tumor-infiltrating lymphocytes. TILs are a heterogeneous
population of immune cells that infiltrate the tumor. They
consist of cytotoxic T cells, helper T cells, regulatory T cells, and
other immune cells. High levels of TILs have been associated
with better prognosis and increased response to chemotherapy
and immunotherapy in TNBC. CTLs play a critical role in anti-
tumor immunity by recognizing and killing cancer cells. The
presence of high CD8+ CTL density in tumors correlates with

improved clinical outcomes. Tregs suppress immune responses
and promote tumor tolerance. An increased Treg-to-CTL
ratio is often associated with poor response to treatment.
Immune checkpoint molecules, such as PD-1/PD-L1 and CTLA-
4, regulate immune responses by preventing overactivation
of the immune system. Cancer cells exploit these checkpoints
to evade immune detection. PD-L1 expression on tumor cells
interacts with PD-1 on T cells, leading to T cell exhaustion and
reduced anti-tumor activity. High PD-L1 expression in TNBC
has been linked to better response to ICls. Blocking CTLA-4
can enhance T cell activation and anti-tumor responses. TMB
refers to the number of mutations within a tumor's genome.
High TMB increases the likelihood of neoantigen formation,
which can be recognized by the immune system, potentially
enhancing the response to immunotherapy [2,3]. Cytokines
such as IFN-y and TNF-a promote anti-tumor immunity by
activating CTLs and enhancing antigen presentation. Cytokines
such as IL-10 and TGF-B suppress immune responses and
promote tumor progression. The differential response to
neoadjuvant chemoimmunotherapy in TNBC is influenced by
the interplay of the aforementioned immunologic factors.
The balance between immune activation and inhibition in
the TME determines the efficacy of chemoimmunotherapy.
High levels of TILs, particularly CTLs, and favorable cytokine
profiles promote immune activation and enhance the
response to treatment. Conversely, the presence of Tregs
and immunosuppressive cytokines can inhibit anti-tumor
immunity and reduce treatment efficacy. Effective tumor
antigen presentation is crucial for the activation of anti-tumor
immune responses. Chemotherapy can induce immunogenic
cell death, releasing tumor antigens and promoting their
presentation by dendritic cells. This process enhances T cell
priming and activation, which can be further augmented by
ICIs. Tumors with defects in antigen presentation machinery,
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such as downregulation of MHC class | molecules, may exhibit
resistance to chemoimmunotherapy. Chemotherapy can
modulate the TME by depleting immunosuppressive cells,
such as myeloid-derived suppressor cells and Tregs, and
enhancing the infiltration and activity of CTLs. The extent of
TME modulation by chemotherapy varies among patients,
contributing to differential responses to treatment [4,5] .

CONCLUSION

Thedifferentialresponsetoneoadjuvantchemoimmunotherapy
in TNBC is intricately linked to various immunologic factors
within the TME. Understanding these factors is crucial for
developing predictive biomarkers, optimizing treatment
strategies, and improving patient outcomes. Future research
should focus on elucidating the complex interactions between
the immune system and tumor cells, identifying novel
therapeutic targets, and implementing personalized medicine
approaches to enhance the efficacy of chemoimmunotherapy
in TNBC. By harnessing the power of the immune system, we
can move closer to achieving durable remissions and improved
survival for patients with this challenging breast cancer subtype.
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