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This research report provides a comprehensive analysis of the latest applications of Large
Language Models (LLMs) in the medical, healthcare fields and the associated technical and ethical
challenges. LLMs have rapidly advanced across various medical domains, demonstrating
significant achievements in a wide range of areas including pathology, clinical and surgical practice,
medical image analysis, disease prediction, psychological diagnosis and health, and integration
with wearable devices. Particularly noteworthy are the improvements in information extraction and
text classification in pathology, the application to diagnostic support and surgical planning in clinical
and surgical fields, enhanced interpretation capabilities of chest X-ray images in medical image
analysis, the development of disease prediction models using Electronic Health Records (EHR),
the exploration of new possibilities in emotion analysis and psychological health assessment in
mental health care, and contributions to personalized health management through integration with
wearable devices.

However, the medical application of LLMs also faces significant challenges. These include
the generation of inaccurate information known as "hallucinations," protection of patient data
privacy, determination of responsibility in medical decision-making, and the establishment of ethical
considerations and legal frameworks. To address these challenges, new technical approaches
such as Retrieval-Augmented Generation (RAG) and agent-based methods have been proposed
to enhance the performance and reliability of LLMs. Moreover, LLMs have the potential to
fundamentally transform the interface of conventional digital health tools, leading to the
development of more intuitive and user-friendly medical support systems.

In conclusion, while LLMs have the potential to bring innovative changes to the medical field,
their realization requires not only technological advancement but also the development of
comprehensive regulatory frameworks and safer, more reliable models. It is crucial to maintain the
recognition that LLMs are tools to support healthcare professionals, and that final judgments and
responsibilities should remain with human medical experts.

Through future research, development, and practical application, it is anticipated that LLMs
will contribute to the realization of personalized medicine, improvement of healthcare quality, and
reduction of healthcare disparities, ultimately maturing into a technology that truly contributes to
human health and welfare. This research report elucidates the possibilities and challenges of LLM
applications in medicine, providing important guidelines for future developments in this field.
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