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Introduction

* In a nationwide survey of 58 cases of out-of-hospital cardiac arrest
(OHCA) in children from 2005 to 2009, the use of automated external
defibrillators (AED) bystanders improved neurological outcomes,
but the implementation rate was low (<25%), resulting in death or severe
neurological sequelae in 50-75% of €ases. oy ot al cire 2014 78: 701-707)

* There is no OHCA registry system yet, and data on subsequent trends,
underlying diseases, high-risk groups, locations, and conditions, as well as
the useful operation of AEDs (placement and education) and the role of
school cardiac screening are scarce.

Sudden Cardiac Death in Children and AED

The number of sudden deaths of school students has been decreasing year by year in Japan

The incidence of sudden death in Japanese schools
1980’s 0.5 per 100,000 students

2010’s  lower than 0.1 per 100,000 students

Improved neurological outcome in out-of-hospital cardiac arrest patients aged 7-15 years
with increased use of AEDs in 2005-2009 (Mitani Y, et al. Huropace 2013; 15: 1259-1266)

AED availability in Schools
2000’s~ Decrease in Incidence of Sudden cardiac death in Schools
2004.7. AEDs available for use by the general public
~ Increased use of AEDs by teaching staff and citizens
Late 2010°’s AED operation in almost schools:
98-99% or more installed, inspected, and maintained.
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AED availability in Schools

2019 survey 2013 survey 2007 survey

Planning to equip with AED 95.1 % 92.2 % 40.0 %
Performing ordinary maintenance of AED 98.6 % 98.5 % N.A.
Training students in Basic Life Support including AED

elementary school 32.0% 35.6% N.A.

Junior high school 74.0 % 65.8 % N.A.

high school 81.7 % 75.6 % N.A.
Training teachers in Basic Life Support including AED 92.4 % 89.9 % N.A.

Ministry of Education, Culture, Sports, Science, and Technology. Survey of Efforts to Promote School Health Education Administration
https://www.mext.go.jp/amenu/kenko/anzen/1339095.htm

A national survey on resuscitation and AED use in schools conducted by the School Health Association of Japan
reported that 690 cases of CPR were performed and AED was used in 522 cases(76%) over a five-year period.

Nationwide survey of OHCA in school children 2005-2009

58 school students (median age 12 ; males: 64%)

Table 1. Clinical characteristics and outcomes of out-of-hospital cardiac arrests in school children at or out

of school
Total At school Out of school P value
No. of events, n 58 32 (55) 26 (45)
Male gender, n (%) 37 (64) 20 (63) 17 (65) 1.00
Median age (interquartiles) 12 (11, 14) 13 (11, 14) 12 (9, 14) 0.24
Calendar year 07-09, n (%) 43 (74) 24 (75) 19 (73.1) 1.00
Bystander witness, n (%) 52 (90) 31 (97) 21 (81) 0.08
Nonfamily witness, n (%) 43 (74) 31(97) 12 (46) <0.001
Events in public locations, n (%) 48 (83) 32 (100) 16 (62) <0.001
Initial VF, n (%) 48 (86) 28 (94) 20 (77) 0.13
| Bystander's CPR, n (%) 43 (74) 27 (84) 16 (62) 0.07
AED use, n (%) 44 (76) 26 (81) 18 (69) 0.36
| Bystander AED, n (%) 14 (24) 12 (38) 2 (8) 0.01
EMS AED, n (%) 30 (52) 14 (44) 16 (62) 0.20
Exercise-related, n (%) 38 (66) 27 (84) 11 (42) 0.001
Followed-up cases, n (%) 28 (48) 16 (50) 12 (46) 0.77
| Favorable neurological outcome, n (%) 31 (53) 22 (69) 9 (35) 0.02
Survival at one month 42 (72) 23 (72) 19 (73) 1.00
Pre-hospital ROSC 33 (59) 20 (65) 13(52) 0.42

(Mitani Y, et al. OHCA in School Children in the PAD Era. Circ J. 2014; 78: 701-707)
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Nationwide survey of OHCA in school children 2005-2009

58 school students (median 12 years; males: 64%)
Location of arrests Cardiac etiology

Arrest on exercise
At school 84% vs Out of school 42%

(Mitani Y, et al. OHCA in School Children in the PAD Era. Circ J. 2014; 78: 701-707)

LQT, HCM 29.3%
detectable by
ECG screening

Nationwide survey of OHCA in school children 2005-2009

Pre-event follow-up status and cardiac etiology
Risk Factors for Arrests

Population : Followed-up 48% (50% in schools)
Situation: During Exercise 66% (84% in schools)
Location : Athletic place 84% in schools

The Proportion of Bystander’s AED Use

In Schools 38%
During Ex 41%
Followed-up 42%
Non-Followed-up 40%
At Rest 20%
Out of School 8%

92% used by
Teachers

(Mitani Y, et al. OHCA in School Children in the PAD Era. Circ J. 2014; 78: 701-707)
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Method

A nationwide hospital-based questionnaire survey of OHCA in elementary, junior
high and high school students in between January 2017 and December 2021

Registry data were collected retrospectively by a doctor with the aid of hospital records and pertinent EMS information,
in web registration system.

Questionnaires were sent for hospital reported having OHCA cases with secondary use of databases of JSPCCS:
Japanese Society for Pediatric Cardiology and Cardiac Surgery

questionnaire

Basic information: prefecture, gender, age, grade

Event information: year, month, time, location (school location), onset (involvement with physical activity)
Event status: presence/absence of witnesses, CPR, AED use/absence, AED user, time from onset to AED
use/number of times AED was used.

Prognosis: presence/absence and timing of ROSC, life expectancy (survival at 1 month), treatment for
secondary prevention, neurological prognosis at 1 month

Disease information: last diagnosis, method of diagnosis, medical history, family history, antecedents,
whether or not abnormalities were noted during school cardiac screening, management category at school,
whether or not previous school ECGs were reviewed and their contents

9
Method
Respondent Registered Facilities @ 25
Training institute of the JSPCCS reported having OHCA cases
in survey in Japanese Registry of Pediatric Heart Disease (JRPHD) : 56
NHOE > b & Eftt > 2 —/INRH EEh R
ﬁi;i:ﬁm HBRUERESR LY A~ - L ERCY £ — NRERBAH
amnsonmm et
SE T b RIGAPREEE R
ST ER L £~ R
e HEARE AN
TNERAS ARR == =
[ — EIRAZHERB
JCHOAMIRRE  fE¥RER/ IR LSS L2
BEBERAR
BAKEELE NRBEMET (NEHE)
IRB; Institutional Review Board of Kanazawa University reviewed all the cases together,
but each facility here will also review them if necessary.
10
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OHCA registry study of school children in 2017-2021

in-process analysis : 24 school students (median age 11 ; males: 78%)

2017-21 survey

2005-09 survey

Bystander witness 96 % 90 %

Initial VF 67 % 86 %
Bystander’s CPR 96 % 74 %
Bystander AED 84 % 24 %
Favorable neurological outcome 75 % 53 %
Survival at one month 79 % 72 %

11

OHCA registry study of school children in 2017-2021

in-process analysis : 24 school students (median age 11 ; males: 78%)

Location of arrests At school Out of school
(50%) (50%)
Bystander witness 100 % 92 %
Bystander’s CPR 100 % 92 %
Bystander AED 100 % 67 %
Favorable neurological outcome 100 % 50 %
Survival at one month 100 % 58 %

12
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OHCA registry study of school children in 2017-2021

in-process analysis : 24 school students (median age 11 ; males: 78%)

Location of arrests

Home 8 Ground 3
Out of At Gymnasium 1
school school

12 12 Pool

Road 2 4

Ground 1

Other 1 Classroom 3

Others 1

on exercise : 67% (Ground, Pool, Gymnasium)

13

OHCA registry study of school children in 2017-2021

in-process analysis : 24 school students (median age 11 ; males: 78%)

Cardiac etiology Cardiac etiology of Exercise status
Undiagnosed 1

DCM 1 N
iVF4, CPVT 3, iVF 1 Sleeping
ER1 CHD:HLHS 1 3

Other

Arrythmia during or
8 gt orrest after
Walking Exercise

8

Other
myocardium
diseases

coronary 4 CHD HCM 2 LQT 3
anomaly 1 HLHS 1 LQT 2 CPVT 3
LVNC 1 iVF 3
DCM 1, LVNC 2, COVID19 1 ER 1 HCM 2
CHD;congenital heart disease, CPVT;catecholaminergic polymorphic ventricular tachycardia, DCM;dilated COVID19 1 LVNC 1
cardiomyopathy, HCM;hypertrophic cardiomyopathy, iVF;idiopathic ventricular fibrillation, LQT;long QT syndrome, H
LVN(‘:n}:)npcnn]}pacti<m m} eft vclmricu]ar mygcallj'dium‘ ER:cﬂrlg repolarisation syndrome ° Undlagnosed 1 coronary anomaly 1

14
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OHCA registry study of school children in 2017-2021

in-process analysis : 24 school students (median age 11 ; males: 78%)

Pre-event follow-up status and cardiac etiology

Followed-up cases 33%
HCM, LVNC, CHD:HLHS,VSD arrest on exercise : 25%
Non-followed-up cases 67%

LQT, CPVT, COVID19, iVF, coronary anomaly, HCM
Cases of undetectable by ECG screening 49%

CPVT, iVE coronary anomaly arrest on exercise : 83%

CHD;congenital heart disease, CPVT;catecholaminergic polymorphic ventricular tachycardia, DCM;dilated cardiomyopathy, HCM;hypertrophic cardiomyopathy,
iVF;idiopathic ventricular fibrillation, LQT;long QT syndrome, LVNC;noncompaction of left ventricular myocardium, ER;early repolarisation syndrome

15

Summary

* With the more widespread of AEDs, almost all bystander CPR in school-
controlled OHCAs can be performed with AEDs.

(The rate of AED use out of schools has also increased considerably)

* Management of detection to fatal arrhythmias and coronary artery
disease undetectable by school cardiac screening is needed to consider.
Non-followed-up cases undetectable by ECG screening is more liable to
induce cardiac arrest on exercise

* AED awareness campaign for the general public to respond to out of
school OHCAs.

16
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Conclusion

* Thanks for being so cooperative and please help us with our
registration study.

* The rate of AED use and the rate of return to society in OHCA cases
under school supervision and unsupervised care tended to improve.

* Further efforts are needed to accumulate cases and to educate and
disseminate CPR and AEDs to schools and the general public.

17
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