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Usefulness of Mobile Telemedicine System in real-time transmission of out-of-hospital
12-lead ECG

Hiroshi Nonogi, Hiroyuki Yokoyama, Yoritaka Otsuka, Yoichiro Kasahara, Yu Kataoka,
Mitsuru Abe, Nobuaki Kokubu, Natl Cardiovascular Ctr, Suita, Osaka, Japan; Kazuhiro Sase,
Juntendo Univ Sch of Med, Tokyo, Japan

[Purpose] AHA/ACC guidelines recommend routine use of 12-lead ECG and advance
notification for patients with acute coronary syndrome. However, transmission of
out-of-hospital 12-lead ECG to erﬁergency department is still not spread and ECG
interpretation on the prehospital and emergency departmentA is not established. Therefore,
we have developed and tested the clinical usefulness of the mobile telemedicine system to
transmit 12-lead ECG and other parameters between moving ambulances and physicians in
cérdiovascular emergency. ‘

[Method] We set up the mobile telemedicine on an ambulance in clinical condition using the
‘third-generation digital mobile phone to promote communications between an ambulance
and diverse hospital. Compatibility issue among device vendors was solved by the
implementation of open-standard medical waveform encoding rule with motion
noise-reduction system. Real time 12-lead ECG was transferred together with vital signs
and live video during transfer the patient by an ambulance. we checked the performance of
the mobile telemedicine system-in the field-test to transfer 12-lead ECG in different
scenarios such as transferred ECG from a volunteer moving hand or leg, coughing or
twisting body in an ambulance driving on common road or highway. In the next step, we set
up the mobile telemedicine on an ambulance in the clinical condition using the
third-generation (3G) digital mobile phone to promote communications between moving 5
ambulances in Suita-city and National Cardiovascular Center since 2008 June 2. To
establish the efficacy of real-time transmission of out-of-hospital 12-lead ECG, time-line from
the onset of acute myocardial infarction to reperfusion is analyzed.

[Results] Totally 36 patters of 12-lead ECG were checked in the field test and all of them

were comparable than those original one in the ambulance. Time-delay for transmission of
12 lead ECG was within 10seconds and for one-lead ECG monitoring and vital signs
including BP, HR and oxygen saturation was 1 second without the difficulties for the
interpretation.
[Conclusion] Those results indicate the usefulness and reliability of transmission of 12-lead
ECG using the mobile telemgdicine system from the ambulance. Further investigation is
needed to determine the efficacy in clinical conditions to reduce the treatment delay for
acute myocardial infarction.
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Abstract P178: High Rates of Survival to Hospital Admission in Patients with Shock-
Resistant Out—-of—Hospital Ventricular Fibrillation Treated with Nifekalant Hydrochloride, a
Novel and Pure Class— Ill Agent: Report from J=-PULSE Registry

Satoshi Yasuda'; Hirotaka Sawano?; Hiroshi Hazuid: Isao Ukai%; Hiroyuki Yokoyama®; Junko Ohashif; Kazuhiro Sase’: Akiko Kada® Hiroshi Nonogi®

1 Tohoku Univ Graduate Sch of Medicine, Sendai, Japan

2 Senri Critical Care Med Cntr, Suita, Japan

3 Osaka Mishima Emergency and Critical Care Cntr, Takatsuki, Japan
4 Osaka Univ Hosp Trauma and Acute Critical Care Cntr, Suita, Japan
5 National Cardiovascular Cntr, Suita, Japan

8 Tohoku Univ Graduate Sch of Medicine, Sendai, Japan

7 Juntendo Univ Med Sch, Tokyo, Japan

8 National Cardiovascular Cntr, Suita, Japan

Background; Nifekalant hydrochloride (NIF) is a novel intravenous class-lll antiarrhythmic agent that purely blocks the K* channel without
inhibiting d—adrenergic receptors. NIF is easily soluble and its half life is relatively short, achieving rapid action (e.g., improvement in the
defibrillation threshold) and clearance. The present study was designed to investigate the feasibility of NIF as an adjunct to defibrillation for
victims of out—-of-hospital cardiac arrest.

Methods; This was a study from the multicenter registry, J-PULSE (Japanese Population—based Utstein—style study with basic and advanced
Life Support Education) of four Japanese urban hospitals. Eligible patients were those treated with NIF because of persistent out—of—hospxtal
ventricular fibrillation (VF) following 3 or more precordial shocks and intravenous epinephrine.

Results: Between February 2006 and February 2007, 18 patients (M/F 16/2; mean [=SD] 6711 years) were enrolled for the study. The median
time from dispatch to the first shock was 9.5 minutes, and that from dispatch to NIF administration was 36 minutes. The median usage dose of NIF
was 25 mg. The rate of admission alive to the hospital was 72% (n=13), whereas the rate of proarrhythmic torsade de pointes (TdP) owing to QT
prolongation was only 5.5% (n=1).

Conclusions; In this multicenter registry, the survival rate to hospital in out—of-hospital VF patients treated with NIF was over 70%. Intravenous
administration of NIF seems to be feasible, can be adjunctive to advanced cardiac life-support measures, and therefore further study is
warranted.

Abstract 2 of 2 KX (Circulation. 2008;118:S_1484.)
© 2008 American Heart Association, Inc.

Resuscitation Science Symposium
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Abstract P182: Usefulness of Mobile Telemedicine System in Real-time Transmission of
Out-of-hospital 12-lead ECG

Hiroshi Nonogi'; Hiroyuki Yokoyama!; Yoritaka Otsuka': Yoichiro Kasahara'; Yu Kataoka'; Nobuaki Kokubu! Kazuhiro Sase?

¥ National Cardiovascular Cntr, Suita, Japan
2 Juntendo Univ, Tokyo, Jopan

[Purpose] AHA/ACC guidelines recommend routine use of 12-lead ECG and advance notification for patients with acute coronary syndrome.
However, transmission of out—of-hospital 12-lead ECG to emergency department is still not spread and ECG interpretation on the prehospital and
emergency department is not established. Therefore, we have developed and tested the clinical usefulness of the mobile telemedicine system to
transmit 12~lead ECG between moving ambulances and physicians in cardiovascular emergency.

[Method] We set up the mobile telemedicine using the third-generation digital mobile phone to promote communications between an ambulance
and diverse hospital. Compatibility issue among device vendors was solved by the implementation of open—standard medical waveform encoding
rule with motion noise-reduction system. Real time 12-lead ECG was transferred together with vital signs and live video during transfer the
patient by an ambulance. The performance of the mobile telemedicine system in the field~test was checked to transfer 12-lead ECG in different
scenarios such as transferred ECG from a volunteer moving hand or leg, coughing or twisting body in an ambulance driving on common road or
highway. In the next step, we set up the mobile telemedicine on an ambulance to promote communications between moving 5 ambulances in Suita—
city and National Cardiovascular Genter since 2008 June 2. To establish the efficacy of real~time transmission of out-of-hospital 12-lead ECG,
the time-line from the onset of acute myocardial infarction to reperfusion is analyzed.

{Results] Totally 36 patters of 12-lead EGG were checked in the field test and all of them were comparable than those original one in the
ambulance. Time—delay for transmission of 12 lead EGG was within 10seconds and for one-lead ECG monitoring and vital signs including BP, HR
and oxygen saturation was 1 second without the difficulties for the interpretation.

[Conclusion] Those results indicate the usefulness and reliability of transmission of 12-lead ECG using the mobile telemedicine system from the

ambulance. Further investigation is on—going to determine the efficacy in clinical conditions to reduce the treatment delay for acute myocardial
infarction.

Circulation Home | Subscriptions | Archives | Feedback | Authors | Help | AHA Journals Home | Search
Copyright © 2008 American Heart Association, inc. Ali rights reserved. Unauthorized use prohibited.
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High Rates of Survival to Hospital Admission in Patients with Shock-Resistant
Out-of-Hospital Ventricular Fibrillation Treated with Nifekalant Hydrochloride:

Report from J-PULSE Registry

Satoshi Yasuda ", Hirotaka Sawano 2, Hiroshi Hazui ¥, Isao Ukai ¥, Hiroyuki Yokoyama
% Junko Ohashi P, Kazuhiro Sase ®, Akiko Kada ® and Hiroshi Nonogi ®; J-PULSE
Investigators

Tohoku University Graduate School of Medicine, Sendai, Japan "

Saiseikai Senri Hospital, Senri Critical Care Medical Center, Suita, Japan ?

Osaka Mishima Emergency and Critical Care Center, Takatsuki, Japan

Osaka University Hospital Trauma and Acute Critical Care Center, Suita, Japan 9
National Cardiovascular Center, Suita, Japan ®

Juntendo University Medical School, Tokyo, Japan ®

Background; Nifekalant hydrochloride (NIF) is a novel intravenous class-lil
antiarrhythmic agent that purely blocks the K" channel without inhibiting B-adrenergic
receptors. NIF is easily soluble and its half life is relatively short, achieving rapid action
(e.g., improvement in the defibrillation threshold) and clearance. The présent study was
designed to investigate the feasibility of NIF as an adjunct to defibrillation for victims of
out-of-hospital cardiac arrest.

Methods; This was a study from the multicenter \registry, J-PULSE (Japanese
Population-based Utstein-style study with basic and advanced Life Support Education)
of four Japanese urban hospitals. Eligible patients were those treated with NIF because

of persistent out-of-hospital ventricular fibrillation (VF) following 3 or more precordial
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shocks and intravenous epinephrine.

Results; Between February 2006 and February 2007, 18 patients (M/F 16/2; mean
[+SD] 67111 years) were enrolled for the study. The median time from dispatch to the
first shock was 9.5 minutes, and that from dispatch to NIF administration was 36
minutes. The median usage dose of NIF was 25 mg. The rate of admission alive to the
hospital was 72% (n=13), whereas the rate of proarrhythmic torsade de pointes (TdP)
owing to QT prolongation was only 56.5% (n=1).

Conclusions; In this multicenter registry, the survival rate to hospital in out-of-hospital
VF patients treated with NIF was over 70%. Intravenous administratién of NIF seems to
be feasible, can be adjunctive to advanced cardiac life-support measures, and therefore

further study is warranted.

Category: 24. Cardiopulmonary and critical care / ACLS

Key words: 32. Anti-arrhythmia agents; 88. Cardiac arrest;
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