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II. Overview of the Research and Development

Research and Development Outcomes and Their Significance

1.Background and Goals:

This research focused on developing an ECG Al to address the increasing number of heart failure patients in Japan due to the
aging population. The Al aims to assist in the early diagnosis and prevention of heart failure, specifically by detecting
asymptomatic left ventricular systolic dysfunction. Traditional echocardiography, while effective, is costly and resource-
intensive, making it less suitable for widespread screening. Conversely, ECG is more affordable and widely available, but it
has been difficult to use alone for diagnosing left ventricular dysfunction. By integrating ECG and echocardiogram data
through deep learning, the research successfully developed an Al that can accurately detect this dysfunction, intended to be

used by non-specialist physicians, particularly in home healthcare settings.

2.Research Methods and Key Findings:

The research involved a large-scale retrospective study that collected approximately 300,000 ECG and echocardiogram data
from nine major medical institutions across Japan. Using this extensive dataset, the research team developed an Al model
based on a Masked Autoencoder (MAE), significantly enhancing the diagnostic accuracy of detecting left ventricular
dysfunction. Clinical trials confirmed that the Al could detect this condition with high precision. Additional reading tests with
physicians demonstrated that Al support notably improved the diagnostic accuracy of non-specialist doctors, bringing their

performance closer to that of specialists.

3.Impact and Future Prospects:

The successful development of this ECG Al has the potential to revolutionize heart failure diagnosis, particularly in non-
specialist and home healthcare environments. The Al's ability to detect left ventricular dysfunction with high accuracy
suggests its usefulness in broader medical settings. The research team aims to advance the Al toward productization, targeting
both domestic and international markets. The global expansion will involve navigating regulatory approvals and tailoring the
product to local markets. Ultimately, the research aims to establish ECG Al as a standard medical device, contributing to the
standardization and dissemination of medical Al technologies, improving diagnostic accuracy, reducing healthcare provider

burdens, and enhancing the overall quality and sustainability of healthcare systems worldwide.
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