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Basic study for improving diagnostic algorithm for atrial fibrillation using blood-pressure wave form

As the animal models, we used pacing-, sympathetic nerve stimulation-, and parasympathetic nerve
stimulation-induced atrial fibrillation models to assess the algorithm for the diagnostic ability of
atrial fibrillation. In each model, we concluded that the accuracy of this algorithm using
mathematical method is not inferior at least 3 minuts duration of atrial fibrillation. We also
evaluated the calculated blood pressure wave form from RR intervals using dynamic threshold, and
the accuracy was R2=0.54 for systolic blood pressure (calculated deviation was 10.9mmHg) and
R2=0.40 for diastolic blood pressure (calculated deviation was 13mmHg). The margin of total 269/273
beats was above 15mmHg, indicating that the possibility of blood pressure waveform was reproduced

by pulse waveform.

Validation of a newly developed wrist-watch type pulse wave monitoring to diagnose atrial

fibrillation during electrophysiologic study.

Simultaneous pulse wave monitoring and Holter ECG were continuously recorded during the
procedure. Diagnostic accuracy of pulse wave measurement was evaluated, compared with AF
detection in Holter ECG. We assessed the reproducibility of diagnostic precision with 2 phases of
analysis, with learning subjects and analysis subjects. Duration- and episode-based standard
performance metrics (sensitivity (Se), specificity (Sp), positive predictive value (PPV), and negative
predictive value (NPV)) were calculated. 137 patients (age 62.7+11.1, male 75.7%) were assessed.
Total analyzed recording time was 1,542,770sec (AF: 270,945 sec). High diagnostic specificity of
97.7% and NPV of 96.8%were observed in both phases. In the event-based metrics, each value
improved in the longer duration of events (>1min, >3min, >6min, >10min, >30min). Diagnostic
sensitivity improved when the rapid tachycardia zone (Standard deviation of log2 ratio of successive
RRI<0.12 and AF rate>100bpm (mean SD 0.073, mean HR 140bpm)) were excluded. AF diagnosis
using pulse wave was clinically valuable. High validity in confirming freedom of AF was shown by

high NPV. However, there was still limitation in diagnosing of rapid-AF.

The study for extraction of appropriate candidate of long-term recording pulse wave monitor.
We evaluated the appropriate candidate for high-risk atrial fibrillation using clinical background,

and in addition to the classical high risk factors, embolic stroke of undetermined sources, frequent
atrial premature beats, implantation of devices, renal insufficiency, hypertrophic cardiomyopathy

and high con-Willebrand factor are the next candidates for high risk factors.

Market research for practical use as a new medical device

We performed market research of wearable devices for health care. Many devices as a medical
equipment are now under application of patent from Japan, and have been attracted attention

recently, especially for watch-type or smart watch-type.
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