[HEHREKA]
BEEEES19In0210213 ERA 202048 A5

HAERDIFZEME ERSBFFERRRAERE
EFEEERA /) N—Va VAT v T A ERKAF—A (ACT-M)
HER MRS =

Nz

I EAE®R
FPEBRRAREL © (AAEE) DRI A B 5 2HRE M TRNREE = ¥

(% &) Multi—functional hemodynamic monitor that innovates heart failure treatment
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Outline of the research and development
(Background and purpose)

The number of patients with heart failure in Japan is estimated as 1.2 million and it is increasing
by 200 thousand every year. Thus, to reduce the medical cost for the treatment of heart failure by decrease
the length of hospital stay and treat such patients at home as much as possible, a system that can obtain
precise data of cardiac condition at home and in hospital as well would play central role. Since cardiac output
(CO) is one of the most important indices for understanding the condition of heart failure patients, various
devices have been developed so far. However, most of them have not been fully utilized because they are too
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invasive, highly costed or too bulky for daily clinical use. Thus, we intended to develop a small and simple
device that can estimate CO from the data of respiratory movement and change in oxygen saturation with

other hemodynamic parameters to facilitate treatment of heart failure patients.

(Results)
1: Development of algorithm

We obtained the relationship between lung finger circulation time (LFCT) and CO obtained using
MRI in pilot study 1. However, we noticed that the relationship in some patients with low finger-tip
temperature deviated from the value which was estimated from the previous data. Thus, we tried to establish
the effect of raising the finger-tip temperature in pilot 2 study by measuring LFCT before and after warming

hand and found that elevating the temperature decreased LFCT to the point that had been expected to be.

After determining the length of breath holding, times of repeating measurement, protocol for
repeating measurement and the threshold of temperature of warming up, we conducted pilot 3 study with
actual warming of finger-tip temperature. As the result, we could attain 0.85 of intraclass correlation
coefficient, which means that the system is “Excellent”. Furthermore, we could measure in 96% of patients,

which means that this system could be practically used in clinical setting.

2: Development of hard ware
We tried to make the system as small and light as possible. In this development process, we could
make a system composed of finger-tip attachment with small box with a Pad that show the wave form and

instruction of holding breath.

3: Industrialization

We consulted with a consulting company and they estimated that the needs for this device would
reside in the area for in-hospital patients, out patients clinic, home care, and nursing station and the amount
of market would be 4 billion Japanese yen. With the result, we started negotiation with some companies.
Another company suggested that this device might be used in the area of hemodialysis to estimate the optimal

amount of removing water. We have been consulting such companies.
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