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Introduction

Immunotherapy represents a transformative advancement in
modern medicine, redefining therapeutic strategies by leveraging
the body’s own immune system to combat disease [1]. Unlike
conventional treatments that directly target pathogens or
malignant cells, immunotherapy enhances or modulates immune
responses to achieve more precise and sustained outcomes. This
innovative approach has shifted treatment paradigms, particularly

in oncology, where long-term remission and improved survival
rates have been observed in certain patient populations.

The foundation of immunotherapy lies in a deeper understanding
of immune system mechanisms, including antigen recognition,
immune surveillance, and cellular signaling pathways [2].
Scientific breakthroughs in tumor immunology and molecular
biology have revealed how cancer cells evade immune detection
and how targeted therapies can restore immune function. These
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discoveries have led to the development of immune checkpoint
inhibitors, adoptive cell therapies, and monoclonal antibodies
that strengthen the immune response against disease.

Beyond oncology, immunotherapy has demonstrated significant
potential in managing autoimmune and inflammatory disorders
[3]. By selectively modulating immune activity, novel biologic
agents aim to reduce pathological inflammation while preserving
protective immune functions. This targeted regulation offers
improved treatment precision and reduced systemic side effects
compared to traditional immunosuppressive therapies.

Advances in genomics and precision medicine have further
enhanced the effectiveness of immunotherapeutic interventions
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