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ABSTRACT

The rapid advancement of large language model (LLM)-based healthcare Al is transforming personalized health
coaching, medical data analysis, clinical decision support, and precision medicine. LLM-based healthcare Al is
being increasingly applied in clinical document analysis, patient record summarization, medical consultation
support, and automated medical documentation. Additionally, the integration of multimodal Al, which combines
text, medical imaging, physiological signals, and genomic data, enhances diagnostic accuracy and predictive
capabilities. Despite these advancements, critical challenges remain, including data bias, privacy concerns,
reliability, transparency, and regulatory compliance. Addressing these issues is essential for the ethical and
effective deployment of Al in healthcare. Future research must focus on optimizing LLM performance, developing
domain-specific healthcare models, and establishing continuous data updating and maintenance frameworks to
ensure sustainable and trustworthy Al adoption. This paper analyzes emerging trends in LLM-based healthcare
Al, evaluates opportunities and risks, and proposes strategic directions for the long-term development and

integration of Al'in the healthcare sector.
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