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Research Outcomes and Significance

This project aimed to develop an artificial intelligence (AD-based Software as a Medical
Device (SaMD) to support safe and appropriate ultrafiltration planning during hemodialysis
treatment. Because determination of ultrafiltration volume requires substantial expertise and
experience, standardization of dialysis care and reduction of healthcare professionals’
workload are important clinical challenges.

To address these issues, we developed an Al system using approximately 800,000 dialysis
sessions from about 3,000 patients collected from 16 medical institutions throughout Japan.
The Al predicts target ultrafiltration volume based on historical dialysis records and clinical
information available on the treatment day. A multicenter clinical performance study
involving 150 patients from eight institutions was conducted to evaluate the system’s
performance and generalizability.

The developed Al achieved a mean absolute error (MAE) of approximately 120 mL compared
with ultrafiltration volumes prescribed by dialysis specialists, meeting the predefined
performance target. Similar performance was confirmed in external datasets, demonstrating
robust generalizability across institutions.

In addition, an AI model for predicting intradialytic hypotension achieved an area under the
receiver operating characteristic curve (AUC) of 0.9. We also developed an Al-based hourly
ultrafiltration program capable of recommending optimal ultrafiltration rates according to
patient condition during dialysis treatment.

The clinical performance study successfully achieved its primary endpoint, with an accuracy
rate of 90.0%, exceeding the predefined non-inferiority criterion. No significant differences in
performance were observed among institutions, geographic regions, age groups, or sexes,
indicating stable performance across diverse patient populations.

To facilitate practical implementation, a regulatory strategy was established through
consultations with the Pharmaceuticals and Medical Devices Agency (PMDA). Domestic
patent applications and Patent Cooperation Treaty (PCT) applications were also filed to
strengthen intellectual property protection. Furthermore, through collaboration with Nipro
Corporation and NEC Solution Innovators, Ltd., the final product system and Quality
Management System (QMS) activities required for regulatory approval were completed.

The significance of this project lies in its ability to provide objective and quantitative support
for ultrafiltration planning, which has traditionally depended on the experience of dialysis
specialists. The developed Al is expected to improve the quality and consistency of dialysis
care, reduce regional disparities in access to specialist expertise, and enhance patient safety
through prediction of intradialytic hypotension and optimization of ultrafiltration
management.

In addition, the technology has strong commercialization potential and is expected to
contribute to healthcare digital transformation, improved patient quality of life, reduced
workload of healthcare professionals, and international deployment of Japanese medical Al
technologies.



