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« Catheterization laboratory activated
+ Reperfusion w ith balloon or drug

Ting, H. H. et al. Circulation 2008;118:1066-1079
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The column 1 shows the original ECG wave. The column 2 shows
the filtered ECG wave with the adapted filtering and weighted mean
method.
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s: drug g -to-balloon < 90 min; Symptom
cnset to- reperfus:on < 120 min (text adapted from reference 1)
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(1) PH ECG interpreted by EMS or transmitted by cell phone to hospital
(2) Pre-arrival activation of catheterization lab

EMS Arrival Prehospital Hospital
Electrocardiogram Arrival
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Increasing loss of myocytes
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J Am Coll Cardiol 2008;51(2) 210-47. Circulation 2007;116(7) 148-304 % %‘
Ting, H. H. et al. Circulation 2008;118:1066-1079

Motion noise-reduction: filter and weighted mean

Original wave

Adaptive filtering

Weighted mean

Final ECG

Each adaptive filter is used in every beats. Each filtered ECG is
connected smoothly at the red point by weighted mean method. At
final ECG, the ECG wave with yellow line is distorted rather than the
other ECG wave.
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Mobile telemedicine between 5 ambulances LECsraieniimeig etandhomal
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Otsuka Y, Yokoyama H and Nonogi H. Catheter Cardiovasc Interv 2009. [Epub ahead of print]
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Novel Mobile Telemedicine System for
Real-Time Transmission of Out-Of-Hospital
ECG Data for ST-Elevation
Myocardial Infarction

Yoritaka Otsuka,” mp, Facc, Hiroyuki Yokoyama, mp, and Hiroshi Nonogi, mp

The guidelines recommend routine use of 12-lead electrocardiogram (ECG) and
advance notification to the emergency department for patients with ST-elevation myo-
cardial infarction (STEMI). However, transmission of out-of-hospital 12-lead ECG to
emergency department is still not widely practiced and ECG interpretation before ar-
rival at the emergency department is not established. We have developed a novel mo-
bile telemedicine system to transmit real-time 12-lead ECG data between moving

and in-hospital ici in i cases. When
used, this system immediately identifies patients with STEMI and it is coupled to a
centralized system to alert the cardiac catheterization teams to prepare for prompt

~ — A= A= intervention. This report presents the first case with STEMI who was successfully
% /1N m treated using this novel mobile telemedicine system. © 2000 Wiley-Liss, Inc.
nen S

Key words: acute ial infarction; mobile
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Use of a Mobile Telemedicine System during the Transport of
Emergency Myocardial Infarction Patients Would Be an
Effective Technology in the Pre-hospital Medical Setting

Hiroyuki Yokoyama'-2, Nobuhito Yagi?, Yoritaka Otsuka?, Jun-ichi Kotani?, Masaharu Ishihara?,
Satoshi Yasuda?, Kazuhiro Sase?, Hisao Ogawa?, and Hiroshi Nonogi?

Background; The Guidelines recommends to minimize door-to-balloon time for the patients with acute myocardial
infarction (AMI). We developed mobile telemedicine system, which by using mobile communications with cellular
phones, makes it possible to continuously transmit biological information, including 12-lead ECGs from an
ambulance while the patient is being transported to the destination hospital in real time. Purpose; We evaluated
whether the using the mobile telemedicine system during the transport of acute myocardial infarction patients
shorten of the interval between arrival at the hospital and balloon inflation to achieve reperfusion (door-to-balloon
time). Two hundred eighteen consecutive AMI patients were divided into two groups, 23 patients who had been
brought to the hospital in an ambulance equipped with the mobile telemedicine system and 195 patients who had
been brought without the use of the mobile telemedicine system system. Results; Comparison between MTS
group and non-MTS group, there was no differences in age, gender, coronary risk factors, left ventricular ejection
fraction, Killip class =2, the rate of performance of emergency CAG, the culprit lesion and the prevalence of
multi-vessel disease. There were no significant differences between the two groups in rate of performance of
primary PCI, initial angiography findings, or degree of coronary blood flow after PCI. In the outcome, there was
no difference in peak Creatine Kinase and isozyme MB level and in-hospital mortality between both groups.
However, Door-to-balloon time was 86 minutes (median times) in MTS group and significantly shorter than 96
minutes in non-MTS group (P<0.05) . Conclusions; We developed a mobile telemedicine system and showed that
mobile telemedicine system would be an effective technology in pre-hospital medical system.

Received July 2, 2013; Accepted December 26, 2013 doi:10.7793/jcoron. 20.13-00011

Coronary characteristic and outcomes

MTS(@=23) non-MTS(n=195) pvalue

Emergency CAG, n(%) 23 (100) 184 (94) ns
Culprit lesions, (%)
LAD 11 (48) 77 (39)
522) 33017
7(30) 64 (33)
0 13()
Other 0 7(4)
No. of diseased vessels, n(%)
10 (43) 67 (34)
7(30) 62 (32)
6 (26) 60 (31)
Primary PCI, n(%) 23 (100) 174 (89)
Pre TIMI grade, n(%)
13(57) 102(59)
29) 3(5)
4(17) 44(25)
417 20(11)

0 2
0 2
29) 8(5)
21(91) 160(92)
CPK (IU) 1525 (846, 3645) 2243 (1131, 3866)
CK-MB (IU/l) 202(88, 368) 241(119, 431) H.Yokoyama
Death, n (%) 1(4) 14(7) Jjeoron
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Balloon Angioplasty

Catheter with
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Clinical characteristics
MTS non-MTS
(=23) (n=195)
Age (years) 67+9 68+ 12 ns
Male, n (%) 18 (78) 144 (74) ns
Diabetes mellitus, n (%) 11 (48) 94 (48) ns
Dyslipidemia, n (%) 17 (74) 116 (59) ns
Hypertension, n (%) 14 (61) 130 (67) ns
Obesity, n (%) 8(35) 50 (26) ns
Smoking, n (%) 6 (26) 69 (35) ns
Previous MI, n (%) 3(13) 28 (14) ns
Killip class, n (%)
Killip class 1 21(9) 153 (22)
Killip class 2 0(0) 18 (22)
Killip class 3 109 72)
Killip class 4 109 17 22)
STEML 1 (%) 21 (91) 172 (88)
Onset to Door time = 3 hour, n (%) 12 (52) 108 (55)
After-hours (18 p.m.-8 a.m.), n (%) 14 (61) 96 (49)
H.Yokoyama
LVEF(%) 58 411 jcoron

p value

Door-to-balloon time

MTS non-MTS p value
All cases 86 (63.104) 96 (76,130) 0.032
STEMI 81(60,102) 94 (73,125) ns
NSTEMI 113(104.121) 126 (110.196) ns
STEMI and onset to doortime = 3hours 69 (51.82) 91 (70,132) 0.007
STEMI and onset to doortime > 3hours 92 (80,103) 96 (77.132) ns
Working-hours (8 a.m.-18 p.m.) 87 (50, 114) 95 (75, 129) ns
After-hours (18 p.m.-8 a.m.) 83 (69,103) 97 (77. 133) 0.07
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