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II. Project Overview (English Translation)

Traditionally, atrial fibrillation (AF) recurrence prediction has relied on surface electrocardiograms
(ECG) and Holter ECG recordings. However, these methods are limited in their predictive accuracy, as
they cannot incorporate information from intracardiac electrograms (EGMs). This study aimed to utilize
EGM data to analyze more detailed voltage information and identify patients at high risk of recurrence

at an early stage.

However, by the end of the first year, we revised the project plan for the following reasons, and

ultimately altered the direction of our implementation strategy:

° The initial plan lacked adequate decomposition of technical components

° The rise of generative Al led to the emergence of numerous potential competitors

° Multiple negative findings were reported in prospective studies of Al-based medical devices

° The milestone performance of deep learning-based survival models using medical data was not
achieved

» It became evident, particularly from 2023 onward, that the loss functions used in survival



analysis are often non—convex and discontinuous. We came to understand that many deep learning

models “work well despite lacking theoretical justification.”

Following this revision, the project proceeded in the following four steps:

1. Database Construction
At Kyoto University Hospital, we collected synchronized EGM, surface ECG, and operative report
text data from approximately 4, 100 catheter ablation cases, resulting in over 24,000 hours of
data. The data were integrated with outcome information and converted into a format suitable for
Al learning. We also secured 340 GB of VRAM computing resources to enable large-scale model

development.

2. Development of Core AI Models

We developed both intracardiac potential recognition models and large—scale foundation models.
Using EGM as a feature space, we constructed models capable of automatically identifying the
presence and morphology of abnormal potentials. The pulmonary vein potential (PVP) recognition
model achieved an accuracy of 89%, enabling detection of the key trigger of atrial fibrillation.
A cavo—tricuspid isthmus (CTI) block line detection model was also developed, achieving 82%
prediction accuracy.

We also developed a foundation model capable of integrative analysis of surface ECG and EGM.
Unlike conventional machine learning models, this deep learning model utilized large—scale
pretraining to efficiently extract high—dimensional features. By applying masked learning to the
EGM domain while retaining the pretrained parameters of a surface ECG model, we achieved enhanced

noise robustness and improved interpretability

3. Development of Al Models for Clinical Application
Using the models above, we developed a postoperative AF recurrence prediction model. This model
achieved an ROAUC of 0.89, demonstrating clinically useful performance when compared to
conventional methods
We have also begun investigating the model’ s applicability to arrhythmias other than AF, such as

paroxysmal supraventricular tachycardia (PSVT)

4. Real-World Implementation

To promote practical application of our research outcomes, we concluded a joint research agreement
with a medical AI venture. In parallel, to facilitate commercialization of the AI models developed
in this study, we formulated strategies for IP protection, technology transfer, and business
planning. As part of our IP strategy, we filed a PCT (Patent Cooperation Treaty) international
patent application to strengthen global protection for the arrhythmia diagnostic support
technology based on EGM.

Our business planning focused on clarifying an exit strategy, and we engaged in discussions with
medical device manufacturers and venture capital firms (VCs).

Based on hearings and stakeholder feedback, it became apparent that diaghostic Al models currently



lack sufficient profitability under the Japanese healthcare system and reimbursement policies.

Consequently, the project team reached a consensus to focus on therapeutic applications,

particularly in arrhythmia treatment

Our dataset—derived from catheter ablation procedures—is both large in volume and high in precision,
distinguishing it from others. Moreover, our computational resources allowed us to construct
robust foundation models. We successfully obtained proof of concept (PoC) that the model could
support clinical decision—making and improve outcomes in AF ablation procedures.

Building on these outcomes, we will prioritize the development of treatment—support models, while
continuing parallel development of general-purpose Al models

This project also contributed significantly to the commercialization awareness and skill
development of the principal investigator and research team.

Through numerous educational programs provided by development support organizations, we enhanced
our capabilities in business presentation, corporate negotiations, market research, IP strategy,

business planning, fundraising strategy, and regulatory compliance

We received mentoring, participated in pitch contests, and gave business plan presentations.

Especially through events such as HVC-KYOTO and HealthTech Japan 2023, we received valuable
feedback from investors and corporate representatives, which enabled us to objectively assess the
competitive advantage and commercialization challenges of our research. Participation in the
Stanford Silicon Valley Program also deepened our understanding of the global medical AI business
landscape.

Through the process of negotiating and concluding a joint research agreement, we gained insights
into licensing contracts and practical steps for technology transfer. Discussions with medical
device manufacturers gave us detailed knowledge of their evaluation criteria and the specification
adjustments needed for commercialization.

In terms of regulatory strategy, we began preparing for consultation with the Pharmaceuticals and
Medical Devices Agency (PMDA). This preparation clarified the practical requirements for Software
as a Medical Device (SaMD) approval and emphasized the importance of safety, ethical applicability,

and well-designed clinical validation in gaining regulatory clearance. These insights have been
incorporated into our ongoing research and development strategy.

From a funding perspective, ongoing dialogue with VCs and other investors helped us formulate a
sustainable investment strategy. We also gained insight into funding trends in the medical AI
field. It became clear that investors prioritize factors such as practical feasibility, regulatory
progress, and the credibility of business plans, and we have integrated these priorities into our
future fundraising strategy.

We believe we also acquired substantial knowledge and expertise in medical AI development. In
response to global developments—such as the rise of generative AI, the appearance of multiple
competing models, the publication of negative results in prospective AI studies, and the push for
robustness through foundation modeling—we revised our project accordingly and established a
foundational strategy for future development

We now recognize the unique nature of deep learning, in which many models succeed despite lacking
solid theoretical underpinnings. With this in mind, we are committed to the development of robust

practically usable Al systems that are built with a deductive approach and capable of withstanding



real-world variability.

In summary, this project has enabled us to advance not only technical innovation but also
comprehensive competencies in commercialization, collaboration with industry and investors, and
navigation of regulatory requirements. Based on these experiences, we plan to accelerate validation
studies and regulatory approval processes, moving toward real-world implementation of our Al

models in clinical practice.



