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Introduction

Cancer immunotherapy has evolved rapidly over
the past decade, with personalized cancer vaccines
emerging as one of the most promising innovations.
Unlike conventional therapeutic approaches,
personalized cancer vaccines are designed to target
tumor-specific neoantigens identified from an
individual’s tumor genome. This precision strategy
aims to stimulate a patient’s immune system to
recognize and eliminate malignant cells with
minimal impact on healthy tissue. Advances in
genomic sequencing, bioinformatics, and artificial
intelligence have made it feasible to identify and
prioritize immunogenic epitopes within weeks,
enabling timely vaccine production. Early-phase
clinical trials in melanoma, non-small cell lung
cancer, and glioblastoma have shown encouraging
results, with several candidates demonstrating
improved immune responses, reduced tumor
recurrence rates, and favorable safety profiles. The
integration of mRNA vaccine technology,
previously accelerated by the COVID-19
pandemic, has  further  streamlined  the
manufacturing process, paving the way for broader
clinical applications [1, 2, 3, 4, 5].

Conclusion

Personalized cancer vaccines represent a paradigm
shift in oncology, moving toward highly targeted,
patient-specific treatments that leverage the body’s
natural immune defense. While initial clinical trial
outcomes are promising, large-scale randomized

studies are essential to validate efficacy, optimize
dosing regimens, and identify patient populations
that will benefit most. Continued advancements in
biomarker discovery, Al-driven epitope prediction,
and combination therapies with immune checkpoint
inhibitors are expected to enhance clinical
outcomes. As research progresses, personalized
cancer vaccines hold the potential to transform
cancer care from a generalized approach to one of
precise, durable, and individualized disease control.
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