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Background and Purpose

Delirium is an acute and reversible brain disorder characterized by sudden cognitive decline, agitation,
and disrupted sleep-wake cycles. It affects 26—44% of elderly patients admitted to acute care hospitals and
often leads to safety incidents such as falls and treatment delays. Delirium increases mortality, healthcare
costs, and hospital stays, while its effects can persist after discharge, contributing to dementia and
institutionalization.

Despite its significant burden on patients, families, healthcare providers, and hospital operations, there is
a critical shortage of delirium specialists in Japan. As a result, preventive care is often inadequate, and
frontline staff face excessive workload and stress.

To address this issue, the National Cancer Center Japan developed the Delirium Support Program, a
software-based medical device that uses a machine learning model to predict delirium and guide preventive
care. The goal is to support clinical decision-making and reduce the burden on medical staff. This project also

aimed to establish a physician-led clinical trial protocol for future implementation.

Achievements
Developed a machine learning model that predicts delirium with sensitivity comparable to standard

checklists and significantly better specificity.

e Developed a proprietary machine learning model with high predictive accuracy and better specificity
than existing checklists.

¢ Integrated the model into an application with a nursing care navigation function.

e Validated model performance using registry data from two hospitals, demonstrating superior specificity.

¢ Held PMDA consultations and finalized a clinical trial protocol.

¢ Developed the user interface based on the DELTA educational program.

¢ Filed a patent and established a startup company in 2024 for commercialization.

Significance

The program may help reduce delirium incidence and staff workload, contributing to healthcare workforce
reform. Preventing delirium also supports national goals to reduce hospital length of stay and minimizes the
use of physical restraints—an issue addressed in Japan’s 2024 reimbursement reforms.

Delirium is common among hospitalized elderly patients, yet no approved preventive treatments exist.
Estimated additional medical costs related to delirium exceed ¥1 trillion in Japan and ¥10 trillion globally.

The program targets a large unmet medical need and represents a promising market opportunity.



