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Omron Healthcare Co., Ltd. is currently working with Prof. Kazuomi Kario (Jichi Medical School) and
Prof. Kenji Sunagawa (Kyusyu University) in order to develop cardiovascular diagnosis assistive system
using continuous non-invasive blood pressure measurement technology for realizing the future medical
care of cardiovascular diseases. This new technology monitors “beat-by-beat” blood pressure (BP) and its
variability. The aims of this project are to develop new monitoring device for data collection,
analyze "beat-by-beat” BP data and find useful monitoring indices to support diagnosis and early
detection of cardiovascular diseases.

Omron Healthcare Co., Ltd. developed a first prototype of the “beat-by-beat” BP monitoring device in
2015. In 2016, this monitor has become used in clinical studies, and "beat-by-beat” BP data has been
collected. Based on the data, development issues for hardware, software and clinical based issues have
been clarified. Therefore, we improved the prototype for the present clinical data collection, and also for
the drastic improvement of size and usability, we have developed another prototype design with novel
technical concept. Omron healthcare also developed a prototype of WEB application software which aim

to display “beat-by-beat” BP wave forms.



The research group in Jichi Medical School led by prof. Kazuomi Kario is in charge of developing
algorithm for BP surge assessment. They are currently focusing on waveforms of “beat-by-beat” BP data,
especially surges occurring during a sleep. The group demonstrated that this new device successfully
detects huge BP surge of ” beat-by-beat” BP induced by sleep apnea in accord with the timing of later
half or release of sleep apnea or hypopnea. The group also identified the feature of BP waveform in order
to detect the blood pressure surge selectively from the huge amounts of “beat-by-beat” BP logging data
during a sleep. In addition, the group also identified specific waveform patterns of BP surges induced by
change of sleep stage and micro arousal during a sleep in the patients with nocturnal hypertension or
healthy subjects.

The research group in Kyushu University led by Prof. Kenji Sunagawa is in charge of developing
algorithm of new index BRI (baroreflex index) which assesses cardiovascular function for stabilizing BP.
They have demonstrated that "beat-by-beat” BP reflects baroreflex function.

Adequacy of the algorithm for calculating BRI has been evaluated by animal experimentations and
clinical studies. In animal experimentations, the variable was set as baroreflex function to evaluate the
association with “beat-by-beat” BP. The findings in this experiment showed that the BRI estimated
from “beat-by-beat” BP reflected invasively measured baroreflex function accurately by using rat with
diminished BRI function. In clinical studies, the validity of the algorithm for calculating BRI was
evaluated by using the prototype of “beat-by-beat” BP monitor. Previous findings demonstrate that the
baroreflex function diminishes by aging; the findings in the clinical studies showed consistencies by “beat-
by-beat” BP monitor. Thus, the developed algorithm might quantify the baroreflex function even in human
by our noninvasive monitoring system.

Regarding the influence of BRI towards the pathological condition, the present study demonstrated that
BRI may detect diminished baroreflex function in rats with heart failure as well as healthy rats. Moreover,
BRI was diminished by aging in hypertensive rats. As a conclusion, the findings here suggest that BRI

might assess baroreflex function even in the patients with heart failure or hypertension.
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