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Introduction
The integration of artificial intelligence (AI) in precision 
oncology has revolutionized cancer diagnosis and treatment. 
AI-driven algorithms analyze vast datasets to identify optimal 
treatment strategies, enhancing patient outcomes. One of the 
most promising advancements in this field is the use of Chimeric 
Antigen Receptor-Natural Killer (CAR-NK) cell therapy. This 
novel immunotherapy leverages the innate cytotoxic abilities 
of NK cells, combined with genetic engineering, to target and 
destroy cancer cells more effectively [1].

AI has significantly improved the accuracy and speed of 
cancer diagnosis by analyzing medical images, genomic 
data, and clinical histories. Machine learning models can 
predict tumor behavior, personalize treatment plans, and 
identify potential therapeutic targets. AI also enhances drug 
discovery by accelerating the identification of new molecules 
with anticancer properties. By integrating AI with precision 
oncology, clinicians can offer patient-specific treatments that 
improve survival rates and reduce side effects [2].

CAR-NK cell therapy is an innovative form of immunotherapy 
that modifies natural killer (NK) cells with chimeric antigen 
receptors (CARs) to enhance their ability to recognize and 
attack cancer cells. Unlike traditional CAR-T cell therapy, 
CAR-NK cells offer several advantages, including lower 
toxicity, reduced risk of cytokine release syndrome (CRS), 
and the ability to target multiple tumor types. These attributes 
make CAR-NK cell therapy a promising alternative for 
treating hematologic malignancies and solid tumors [3].

While CAR-T cell therapy has demonstrated significant 
success in treating hematologic cancers, it poses challenges 
such as severe immune responses and high costs. CAR-NK 
cells, on the other hand, have an innate ability to recognize 
and eliminate cancer cells without requiring prior antigen 
priming. Additionally, they do not cause graft-versus-host 
disease (GVHD), making them safer for allogeneic (donor-
derived) therapies. These advantages position CAR-NK cell 
therapy as a game-changer in cancer treatment [4].

AI enhances CAR-NK cell therapy by improving the 
selection, modification, and expansion of NK cells. AI-
driven bioinformatics tools analyze patient-specific tumor 
profiles, optimizing the design of CAR constructs for better 
targeting. AI also aids in predicting patient responses to 

therapy, minimizing adverse effects, and personalizing 
treatment regimens. Furthermore, machine learning models 
help streamline the manufacturing process of CAR-NK cells, 
reducing production costs and making the therapy more 
accessible [5].

CAR-NK cell therapy has shown promising results in clinical 
trials for leukemia, lymphoma, and multiple myeloma. 
Research is also underway to expand its applications to 
solid tumors, which pose greater challenges due to the tumor 
microenvironment. AI-powered simulations and predictive 
modeling are being utilized to refine CAR-NK therapies for 
solid malignancies, improving their efficacy and persistence 
within the body [6].

Despite its potential, CAR-NK cell therapy faces challenges 
such as limited in vivo persistence and scalability in 
production. AI-driven strategies are being developed to 
enhance the longevity of CAR-NK cells and optimize 
expansion techniques. Furthermore, regulatory frameworks 
must evolve to accommodate the rapid advancements in AI-
driven oncology, ensuring patient safety while expediting 
clinical approvals [7].

As AI becomes more integrated into cancer treatment, ethical 
considerations must be addressed. Data privacy, algorithm 
bias, and equitable access to AI-driven therapies remain 
significant concerns. Ensuring that AI-based oncology 
solutions are transparent, unbiased, and accessible to 
diverse patient populations will be critical for the future of 
personalized cancer care [8].

AI’s role in immunotherapy extends beyond CAR-NK cells. 
The combination of AI with other cell-based therapies, such 
as T-cell receptor (TCR) therapies and dendritic cell vaccines, 
holds immense potential for treating various cancer types. 
The continuous evolution of AI-driven analytics will enable 
deeper insights into tumor biology, leading to the development 
of next-generation immunotherapies with enhanced precision 
and efficacy [9, 10].

Conclusion 
AI-guided precision oncology and CAR-NK cell therapy 
represent a paradigm shift in cancer treatment. By harnessing 
the power of AI, researchers and clinicians can refine 
immunotherapy strategies, improve patient outcomes, and 
accelerate the development of innovative treatments. As 
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technology advances, AI-driven approaches will continue 
to shape the future of oncology, bringing hope for more 
effective and less toxic cancer therapies. The integration of 
AI and CAR-NK cell therapy marks a significant milestone 
in the fight against cancer, paving the way for a new era of 
personalized medicine.
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