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Recent lifestyle change and population aging resulted in dramatic increase in prevalence of stroke
and cardiovascular disease, which is now a major public health problem in Japan. In addition,
decreased ratio of young population leads to shortage of medical staff especially in rural areas,
which causes regional differences in availability of medical doctors and makes it difficult to
maintain high quality medical care. In these situations, development of telemedicine using
information and communication technology (ICT) is drawing much attention as a key solution to
overcome these issues. However, telemedicine is not sufficiently utilized in clinical practice of stroke
and cardiovascular disease due to the lack of evidence regarding its safety and efficacy. The aim of
our study is to develop telemedicine for stroke and heart disease targeting from acute phase (e.g.
emergency medicine) to recovery phase including home health-care and to verify its safety,
availability, and efficacy on clinical outcomes and medical economy.

Tsutsui H. organized 9 study projects as a principal investigator. Fujita H., et al. expanded the
functionality of mobile-cloud electrocardiogram (MCECG) to transmit full 12-lead ECG to the cloud
server, where medical staffs can share ECG of patients with acute coronary syndrome (ACS) that
may support early diagnosis and decision making of treatment strategy in collaboration with
Mehergen Co. Ashikaga T., et al. developed high-resolution telemonitoring system for percutaneous
coronary intervention (PCI) against ACS to support the treatment at hospitals in rural areas where
the number of cardiologist is small. They have shown the safety of this system in elective PCI, and
are now continuing clinical study to investigate availability and efficacy of this system in emergent
PCI. Kusano K. et al. showed that remote monitoring with implantable cardioverter defibrillator
(ICD) could detect new onset atrial fibrillation (AF) in 66 out of 221 patients who underwent ICD
implantation and oral anticoagulants were initiated 84 days on average earlier than those who were
not monitored in retrospective clinical study. In addition, they developed a long-time recording
wrist-watch type pulse-wave device which can detect asymptomatic arrhythmia, and have already
started a validation study. Takatsuki S. et al. is developing remote monitoring system using wireless
patch-type ECG monitoring device named Duranta (Image ONE Co.) and iPhone to transfer the
monitoring data to the hospital for early detection of arrhythmia. Yokota T. and Ide T., et al.
developed self-care support application for tablet PC named “Mimamori-Cho” for patients with
chronic heart failure (CHF) in collaboration with Hitachi Co. They conducted a multicenter,
randomized clinical study, which showed that this application could maintain high adherence to
self-monitoring at home and improve self-care behavior in CHF patients. They also developed self-
care support application for smartphone for patients with CHF. Muto S., et al. set up an information
management system for IoT for home health-care in collaboration with Paramount Bed Co. They
demonstrated its safety and availability, and are continuing a clinical study to clarify its efficacy on
home health-care management in patients with stroke and cardiovascular disease. Suzuki M.,
Ishihara H., and Inoue T, et al. built up a telemedical system for stroke that connects Telestroke, a
widely-used application for telecommunication in the treatment of stroke, and HealthPatch
(VitalConnect Co.), a wearable all-in-one sensor of various vital signs, for early detection of onset of

stroke for elderlies at home. They demonstrated its availability in healthy subjects. Nagahiro S. and
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Satomi dJ., et al. developed a system of telemedicine for early diagnosis and treatment of stroke
between Tokushima University Hospital and neighboring hospitals in rural areas in Tokushima
Prefecture using ICT. They started a tele-conference between hospitals using this system and are
preparing for a clinical study to investigate its efficacy. Nakada M. and Uchiyama N., et al. built up
an information sharing system for treatment of acute stroke and acute myocardial infarction using
smartphone and tablet PC between Kanazawa University Hospital and hospitals in rural areas to
minimize regional difference in quality of stroke treatment. In addition, they established a
Kanazawa mobile embolectomy team (KMET) which is promptly sent to a regional acute-care
hospital to perform reperfusion therapy for stroke patients in a rural area. They showed that initial
success of reperfusion was 80% and survival rate was 50% with treatment by KMET.

After the development of telemedicine, we started many clinical studies in 9 study projects, and a
part of them has already demonstrated its safety, availability, and efficacy in the care of stroke and

cardiovascular disease, which may take advantage of utilization of telemedicine in clinical practice.
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