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One out of every five bedridden patients in Japan is caused by atrial fibrillation. Since the number of
patients with atrial fibrillation increases exponentially with advancing age, the prevention of stroke
caused by atrial fibrillation is an urgent issue in Japan's hyper-aged society. Thanks to the energetic
efforts of the pharmaceutical industry, four new anticoagulants have been launched, and the incidence
of cerebral infarction in people diagnosed with atrial fibrillation has reached a high level of prevention.
Unfortunately, however, this does not mean that the problem of cerebral infarction caused by atrial
fibrillation has been solved. This is because it is estimated that the number of patients with undiagnosed
latent atrial fibrillation (so-called "hidden atrial fibrillation") is about the same as the number of patients
with diagnosed atrial fibrillation (about 1 million), and stroke associated with this hidden atrial fibrillation
is not preventable. Precision medicine is needed to address this new unmet need.

Genome-wide association study (GWAS) is indispensable for precision medicine. The Tokyo Medical and
Dental University group, with support from AMED since 2007, has conducted GWAS for atrial fibrillation
a total of four times and identified 105 atrial fibrillation susceptible single nucleotide polymorphisms
(SNPs). Using the combined Polygenic Risk Score (PRS) to divide the risk of atrial fibrillation into
guartiles, the highest-risk group was found to have a 10.7-fold higher rate (odds ratio) of developing
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atrial fibrillation than the lowest-risk group. However, an odds ratio of at least 50 is required for
preemptive medical treatment with medical intervention, which is a significant gap between the two
groups. One of the reasons for this is that the odds ratio has been obtained using only genomic factors.
Therefore, the precision medicine is required that increases the accuracy of risk prediction by collecting
multilevel data such as clinical/lifestyle information and biomarkers in addition to genomic factors and
analyzing these data using Artificial Intelligence (AI). The purpose of this research proposal is to
construct a system to detect hidden atrial fibrillation by AI analysis of four layers of data: genomic
factors, clinical/lifestyle information, biomarkers, and ECGs.
We collected total 2585 samples: paroxysmal atrial fibrillation 1374 samples; non-atrial fibrillation 1211
samples. Analysis of ECG during sinus rhythm with AI diagnosed the presence of hidden paroxysmal
atrial fibrillation with the following accuracy:

Sensitivity 78.89%

Specificity 82.22%

Positive predictive value 81.61%
We classified the risk of presence of hidden paroxysmal atrial fibrillation into 4 groups based on Al
analysis of 4-layer data (genomic factors, clinical/lifestyle information, biomarkers, and ECGs):

Group 1: High group

Group 2: Intermediately high group

Group 3: Intermediately low group

Group 4: Low group
Risk of presence of paroxysmal atrial fibrillation in group 1 relative to group 4 was 103.6, which was
much higher than odds ratio of 50, which is required for preemptive medical treatment with medical
intervention.
So, our study could provide Al-based system to stratify the presence of hidden paroxysmal atrial
fibrillation with the accuracy required for clinical use.



