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Table 1. Clinical and 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) 18 (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

Number among available data with the percentage in parenthesis was shown.

AED, automated external defibrillator; CPR, cardiopulmonary resuscitation; EMS, emergency medical service;
ROSC, return of spontaneous circulation; VF, ventricular fibrillation.

Missing data on cases of initial VF at school (n=2) and pre-hospital ROSC at and out of school (1 each) were
included, with percentages calculated based on the available data.

Table 2. Clinical and O F s in Subgroups of Patients in the Japanese Pediatric Utstein Study
Pansiitel Publ::=l1ozcgatlon Priva't; :%:atlon B aliii
By presumed location of arrest
Defibrillated by
Bystander, n (%) 27 (21) 2(2) <0.001
EMS, n (%) 71 (55) 38 (38) 0.009
Favorable neurological outcome, n (%) 48 (37) 15 (15) <0.001
Survival at 1 month, n (%) 62 (48) 22 (22) <0.001
Prehospital ROSC, n (%) 46 (36) 20 (20) 0.008
Parameter By::zngder "E::gg P value
By bystander or EMS personnel who defibrillated the victim
Collapse to CPR time, min 2.9+3.7 5.0+5.6 0.061
Collapse to AED time, min 3.3x3.7 12.9+5.8 <0.001
Favorable neurological outcome, n (%) 17 (59) 39 (36) 0.026
Survival at 1 month, n (%) 20 (69) 52 (48) 0.042
Prehospital ROSC, n (%) 19 (66) 39 (36) 0.004

Data are n (%). Family member-witnessed arrests were presumed to be in a private location; non-family member-
witnessed arrests were presumed to be in a public location.
Abbreviations as in Table 1.
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scale in which category 1 represents good cerebral performance;
category 2, moderate cerebral disability; category 3, severe ce-
rebral disability; category 4, coma or vegetative state; catego-
ry 5, death.?*%%2* CPC1-2 was regarded as a favorable neuro-
logical outcome.

Statistical Analysis

All statistical analyses were performed with the SPSS statistical
package, version 16.0J (PASW Statistics 18.0). Continuous data
are reported as median and interquartile ranges. The significance
of any differences among 2 or more than 2 groups was assessed
by the Mann-Whitney U test or by the Kruskal-Wallis test, fol-

lowed by Mann-Whitney U test, adjusted for multiple compari-
sons. Categorical data are expressed as a value or frequency of
occurrence. The difference of the proportions of categorical
variables among groups was assessed by chi-square analysis.
All tests were 2-tailed, and P<0.05 was considered to indicate
statistical significance.

Results

The primary response rate in the present questionnaire survey
was 57%; 58 elementary and middle school students (median
age [interquartile range]: 12 years [11-14]; males: 64%) after an

OHCA with a definitive cardiac diagnosis (n=52) or of presumed
cardiac origin (n=6) were recruited (Table 1): 52 (90%) were
witnessed by bystanders (9 by family members and 43 by non-
family members [30 by school teachers and 13 by others]); 48/56
patients (86%) had VF as the first documented rhythm (pulse-
less electrical activity in 2, asystole in 6, unknown in 2); 43
(74%) received bystander CPR (8 from family members and
35 from non-family members [27 from school teachers and 8
from others]); 44 (76%) received AED-based prehospital de-
fibrillation (30 from EMS personnel and 14 from bystanders
[11 from school teachers and 3 from other non-family mem-
bers]). A total of 31 patients (53%) had a favorable neurologi-
cal outcome, 42 (72%) survived 1 month after OHCA, and 33/56
(59%) had ROSC before arrival at the hospital. Among the pa-
tients initially defibrillated by a bystander, 11/14 (79%) exhib-
ited a favorable neurological outcome. The proportion of prehos-
pital ROSC was higher in patients with a favorable neurological
outcome (26/29, 90%, P<0.001) than in those without a favor-
able neurological outcome (7/27, 26%). The proportion of pre-
hospital ROSC tended to be higher in patients defibrillated by
bystanders (11/13, 85%, P=0.11) than in those defibrillated by
EMS personnel (18/30, 60%). The distribution of patients by
school grade is illustrated in Figure S1. As a reference for this
study, clinical and outcome parameters in subgroups of patients
in an all-Japan population-level study of the same age popula-
tion during the same study period are reported in Table 2.¢

Characteristics of OHCA at School

Of the 58 patients, 32 (55%) had their OHCA at school
(Table 1), which accounted for 67% of total public location
arrests and comprised 31 non-family member-witnessed arrests
and 1 unwitnessed arrest. Of the 43 non-family member-wit-
nessed arrests, 31 occurred at school, 11 in other public loca-
tions, and 1 at home. Compared with an arrest out of school, an
arrest at school was more likely to be witnessed by a non-family
member (P<0.001), occur in a public location (P<0.001), be
initially defibrillated by a bystander (P=0.01) but not by EMS,
be witnessed by a bystander (P=0.08), and receive CPR from
a bystander (P=0.07). In schools, teachers witnessed all 31 wit-
nessed cases, treated all 27 cases resuscitated by a bystander,
and defibrillated all 12 cases initially shocked by a bystander,
except 1 case. An arrest at school was more likely to be exercise-
related (84% vs. 42%, P=0.001), and to be in initial VF (94%
vs. 77%, P=0.13) than out of school, but not associated with

sex, age, calendar year, or pre-event follow-up status (50% vs.
46%, P=0.77). In schools, arrests at sports venues, including
the ground, pool, and gymnasium, accounted for 84% of arrests,
while arrests at sports venues out of school accounted for 19%
(Figure 1). A total of 73% arrests out of school occurred at home
or on the road, where AED devices are rarely located: among
9 arrests on the road, 6 students were traveling to or from school.
Among all 14 events in patients initially defibrillated by a by-
stander, 11 occurred at sports venues and 1 at another location
in school, while 2 were in public locations out of school. An ar-
rest at school was associated with a higher proportion of favor-
able neurological outcome 1 month after OHCA than out of
school (P=0.02) (Table 1).

Cardiac Etiology and Circumstances of OHCA in School
Children

Figure 1 depicts the diagnosis of the cardiac disorders. Among
all 58 arrests, 52 (90%), comprising 41 of 42 survivors and 11
of 16 non-survivors, were diagnosed. Of these 52 diagnosed
cases, structural and nonstructural heart disease accounted for
67% and 33%, respectively. Cardiac etiology according to ex-
ercise status and follow-up status is shown in Figure 2. Arrests
that occurred during or just after exercise accounted for 66%,
events that occurred at rest or during walking accounted for
26%, and events that occurred during sleeping accounted for
7%. All arrests in the coronary anomaly and catecholaminergic
polymorphic ventricular tachycardia (CPVT) categories were
exercise-related, whereas 50% of cases of congenital heart dis-
ease (CHD) and of hypertrophic cardiomyopathy (HCM) were
exercise-related. Cases of follow-up for chronic heart disease
before the event accounted for 48%. All 10 CHD cases, 6 of the
8 HCM cases, 5 of the 8 other myocardial diseases, excluding
2 acute myocarditis cases, and 4 of the 9 cases of long QT syn-
drome were followed up. No cases of coronary anomaly, CPVT,
or idiopathic VF were followed up. The proportion of these 3
diseases, which can exhibit apparently normal resting ECG,
accounted for 47% of the total cases with no pre-event follow-
up (Figure 2). There was a tendency toward a lower propor-
tion of exercise-related events in followed cases (54% vs. 77%,
P=0.06) than in unfollowed cases (Table 3). OHCAs among the
unfollowed cases of arrests at school, which were almost always
exercise-related (94%), were frequently associated with these
3 diseases which could exhibit apparently normal resting ECG
(63%) (Table 3). Among 27 exercise-related cases of arrests at
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Figure 2. Cardiac etiology by (A)
exercise status and (B) follow-up
status. CHD, congenital heart dis-
ease; CPVT, catecholaminergic
polymorphic ventricular tachycar-
dia; DCM, dilated cardiomyopathy;
HCM, hypertrophic cardiomyopa-
thy; iVF, idiopathic ventricular fibril-
lation; LQT, long QT syndrome;
MD, myocardial disease; NLVM,
noncompaction of left ventricular
myocardium; RCM, restrictive car-
diomyopathy; VF, ventricular fibril-
lation; WPW, Wolff-Parkinson-White

syndrome.

Table 3. Cardiac Disease and Exercise Status by Location and Follow-up of Arrest
At school (n=32)
Follow-up (28) (n=16)
Exercise-related (n=12)
HCM (4), CHD (3), LQT (8),
Other MD (3: DCM 1, NLVM 1, old myocarditis 1),
Other arrhythmia (1: WPW), Unknown (2)

No follow-up (n=30) (n=16)
Exercise-related (n=15)

Coronary anomaly (5), HCM (2), LQT (2),
Other arrhythmia (5: iVF 3, CPVT 2),
Other MD (1: DCM), Unknown (1)

Out of school (n=26)
(n=12)
Exercise-related (n=3)
CHD (7), HCM (2), LQT (1),
Other MD (2: DCM 1, RCM 1)
(n=14)
Exercise-related (n=8)
LQT (3), Coronary anomaly (2),

Other MD (4: NLVM 2, acute carditis 2),
Other arrhythmia (2: iVF 1, CPVT 1), Unknown (3)

CHD, congenital heart disease; CPVT, catecholaminergic polymorphic ventricular tachycardia; DCM, dilated cardiomyopathy; HCM, hypertrophic
cardiomyopathy; iVF, idiopathic ventricular fibrillation; LQT, long QT syndrome; MD, myocardial disease; NLVM, noncompaction of left ventricular

myocardium; RCM, restrictive cardiomyopathy; WPW, Wolff-Parkinson-White syndrome.

school, the likelihood of defibrillation by bystanders was sim-
ilar between the followed cases and ostensibly healthy students
(42% vs. 40%, P=0.93) (data not shown). The clinical and out-
come parameters according to disease category and cardiac eti-
ology according to the time of day and location of arrest are
described in detail in Table S1, Figure S2 and the text.

Discussion

According to previous Japanese Utstein registry studies, which
included all age groups, it is adolescents and younger school-
age children who are most likely to be defibrillated by a by-
stander and have a favorable neurological outcome.®** How-
ever, the specific locations of arrests and circumstances of events
related to PAD are unknown. In the present survey, we dem-
onstrated that elementary and middle school students were more
likely to benefit from defibrillation by bystanders after OHCA
and exhibited a more favorable neurological outcome for ar-
rests occurring in schools than in other locations, suggesting
that school campuses might be a specific location that is highly
efficient for CPR with defibrillation by bystanders. The major-
ity of arrests in schools were exercise-related, occurred at sports
venues, and were witnessed and resuscitated by teachers, which

could support prioritization of the placement of AED in these
locations and the focused training of school teachers, especially
those in charge of physical exercise, in CPR with AED. Patients
with associated chronic cardiac disease in the pre-event fol-
low-up accounted for half of the arrests at school, suggesting
that such a subgroup may be at high risk for OHCA at school.

OHCA at School in the Era of PAD
In the present study, we demonstrated that an arrest in children
at school was associated with a high proportion of AED use
by bystanders and a favorable neurological outcome; this is in
contrast with the low rate of defibrillation by bystanders out of
school. These findings are consistent with our concomitant pe-
diatric Utstein study, in which there was a high rate of AED
use by bystanders (21%) and a favorable neurological outcome
(37%) after OHCA occurred in a public location, although the
specific location of arrests was not determined in that study.®
These findings are also consistent with a recent sharp decline
of the incidence of sudden cardiac death in children under school
supervision in the Japan Sport Council database, although the
incidence of OHCA or the number of bystander’s using AEDs
is unknown.* The advantage of school campuses for emergency
preparedness is consistent with a population-based Seattle/King
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County study in which arrests on school campus were charac-
terized by a higher rate of witnessed arrest (79%), bystander
CPR (74%), and survival to hospital discharge (39%), although
that study mainly focused on the adult population with few
cases initially defibrillated by a bystander.? It is also consistent
with a questionnaire study of US high-school athletes, in which
93% (13/14) received AED defibrillation and 64% (9/14) sur-
vived to hospital discharge, although the non-athlete popula-
tion was not addressed in that study.'s Therefore, the outcome
in schools could be comparable to that in other specific public
locations, including casinos, airlines, and airports, where the
favorable effect of PAD has been highly appreciated.”'-'4 The
high rate of initial VF in the present study was consistent with
that in 2 other school-based studies [Seattle/King study (78%)
and the US high-school study (83%)], as well as in our pediat-
ric Utstein study (71% in public location arrests).>%!5 In addi-
tion, the proportion of VF did not vary significantly with the
underlying disease category in the present study, suggesting
the therapeutic potential of early defibrillation overall in chil-
dren after arrests at school.

The non-athletic level of exercise in schools,>* as well as
strenuous exercise such as by competitive athletes in high school
or university, or by young adults,'$21:31.32 has been considered
a trigger for OHCA. As the proportion of exercise-related ar-
rests was higher in than out of school in the present study, even
regular exercise by elementary and middle school students at
school poses a risk for an arrest in such children; sports venues
were a high-risk location of arrests in schools; however, by-
stander CPR and defibrillation performed by teachers in such a
situation worked reasonably well. These findings support pri-
oritization of AED placement accessible to these locations in
schools and focused training of school teachers, especially those
in charge of physical exercise, in CPR with AED.

Cardiac Etiology and Circumstances of OHCA in School
Children
Cardiac disorders related to sudden cardiac death in school chil-
dren have been extrapolated from pathology-based studies of
young athletes and non-athletes up to the age of 35 in Italy, the
USA, and the UK.5*>-* In those studies, structural heart disease,
including HCM (4-36%), coronary anomaly (<17%), myocar-
ditis (3—12%), and arrhythmogenic right ventricular cardiomy-
opathy (£14%), was the predominant cause of arrests; 6-29.2%
of arrests were unexplained, and presumed to be caused by
arrhythmia.%32-3 The relatively high proportion of CHD in the
present study was consistent with the findings in the recent
King County study, which included non-athletic children with
chronic diseases (21-23%).* The inclusion of specific arrhyth-
mic disorders in the present study was newly derived from
clinically diagnosed aborted sudden death cases recruited na-
tionwide. Thus, this study presents the cardiac etiology of
OHCA:s in a specific school-age population, which could be
relevant to the understanding of arrests in such students.
Because we have demonstrated that approximately half of all
arrests, and of those at school, occurred in students with a pre-
event follow-up of cardiac disease, as in a previous school-based
study,? the recognition of such a high-risk group may have im-
plication in emergency responses at school. Despite a lower
proportion of exercise-related events in followed cases, which
may be explained by the effect of withdrawal from exercise in
such cases or the exercise-related characteristics of the dis-
ease, >3 ‘pre-event awareness of diseases’, including HCM
and long QT syndrome, could aid in alerting school staff to
otherwise unpredictable events in schools. Conversely, as OHCA
in ostensibly healthy children at school was mostly exercise-

related, the secondary prevention of cardiac death by using AED
at sports venues may play an essential role. Although the like-
lihood of defibrillation by bystanders was in fact similar be-
tween the followed cases and ostensibly healthy children among
the exercise-related cases of arrests at school in the present
study, the recognition of a high-risk patient, as well as a high-
risk situation and venue, may be relevant to optimizing the out-
come of OHCA at school in the future.

Study Limitations

First, this was a retrospective, nonpopulation-based study, which
may affect the interpretation of the findings. However, the pres-
ent findings are consistent with our concomitant pediatric pop-
ulation-based Utstein study, in which we demonstrated a high
rate of bystander AED use and favorable neurological outcomes
after OHCA occurring in public locations.®** Second, specific
information on the scope of the budgetary barriers and logistic
issues (ie, the locations of AEDs, training schedule for teachers)
involved in implementing and refining AED/CPR programs at
the national level in Japan is unavailable. Third, cardiac etiology
of OHCA in followed and unfollowed patients in the present
study could be influenced by the school ECG screening in Japan,
although the role of the school ECG screening system was not
specifically addressed.?” Fourth, the present study focused on
the issue in children, not adults, in schools.>!¢ Fifth, there might
be unmeasured confounding factors (ie, quality of bystander’s
CPR) that might influence outcomes. >33

Conclusions

OHCA in school children is a rare event, but one of great pub-
lic concern. The present study is the first to characterize car-
diac arrest in ordinary elementary and middle school children
in or out of school in the era of PAD, which could be relevant
to the recognition of high-risk groups, the efficient placement
of AEDs and the focused training of staff (CPR with AED use)
in schools. The present findings warrant population-based stud-
ies on the role of CPR with AED use and related circumstanc-
es of events in schools.?10:22
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Aims The purpose of this study was to determine whether implementation of public access defibrillation (PAD) improves
the outcome after out-of-hospital cardiac arrest (OHCA) in school-age children at national level.

Methods
and results

We conducted a prospective, nationwide, population-based Japanese Uststein registry study of consecutive OHCA
cases in elementary and middle school children (7-15 years of age) who had a bystander-witnessed arrest of pre-

sumed cardiac origin during 2005-09 and received pre-hospital resuscitation by emergency responders. The
primary endpoint was a favourable neurological outcome 1 month after an arrest. Among 230 eligible patients en-
rolled, 128 had ventricular fibrillation (VF) as an initial rhythm. Among these 128 patients, 29 (23%) children received
a first shock by a bystander. Among these 29 patients, the proportion of the favourable neurological outcome after
OHCA was 55%. During the study period, the proportion of patients initially shocked by a bystander among eligible
patients increased from 2 to 21% (P = 0.002 for trend). The proportion of patients with a favourable neurological
outcome after OHCA increased from 12 to 36% overall (P = 0.006). The collapse to defibrillation time was
shorter in bystander-initiated defibrillation when compared with defibrillation by emergency responders (3.3 + 3.7
vs. 12.9 + 58 min, P < 0.001), and was independently associated with a favourable neurological outcome after
OHCA [P =0.03, odds ratio (OR) per 1 min increase, 0.90 (95% confidence interval 0.82—0.99)]. A non-family
member’s witness was independently associated with VF as the initial rhythm [P < 0.001, OR 4.03 (2.08-7.80)].

Conclusion
Keywords

School-age children
Introduction

Sudden cardiac death in elementary and middle school children is a
rare but tragic event, which has tremendous impact on the family,

Cardiopulmonary resuscitation e Sudden unexplained death e School health e Public access defibrillation

school, communities, and health-care providers, and which may be
relevant to cardiopulmonary resuscitation (CPR)/automated exter-
nal defibrillator (AED) programmes in the public environment sur-
rounding these children."? Recently, implementation of public
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What’s new?

e This is the first population-based study, which specifically
addressed the impact of public access defibrillation on the
outcome of out-of-hospital cardiac arrests (OHCAs) in
elementary and middle school children.

Among 230 eligible patients, 128 (56%) had ventricular fib-
rillation (VF) as an initial rhythm. Among these 128 patients,
29 (23%) children received a first shock by a bystander.
Among these 29 patients, the proportion of the favourable
neurological outcome after OHCA was 55%.

During the study period 2005-09, the proportion of
patients initially shocked by a bystander among eligible
patients increased from 2 to 21%. The proportion of
patients with a favourable neurological outcome after
OHCA increased from 12 to 36% overall.

A non-family member’s witness was independently asso-
ciated with VF as the initial rhythm. The collapse to defibril-
lation time was independently associated with a favourable
neurological outcome, the survival at 1 month, and the pre-
hospital return of spontaneous circulation after OHCA.

access defibrillation (PAD) improved outcomes among adults after
out-of-hospital cardiac arrest (OHCA) in public locations, by redu-
cing the time interval from the patient’s collapse to defibrillation.>~
¢ However, the impact of PAD on the outcome after OHCA in
such school-age children was unclear. This question is challenging
two-fold. First, paediatric patients of different ages have diverse
aetiologies of OHCA; relatively poor survival has been reported
in this heterogeneous group of patients.”® The reported incidence
of ventricular fibrillation (VF) as an initial rhythm in paediatric
OHCA is lower than that reported in adults, and the effectiveness
of early defibrillation programmes even for paediatric patients in
VF arrest has been questioned.”® Secondly, although school-age
children are reported to spend a large part of their active
daytime in public locations,” it is uncertain whether PAD pro-
gramme, if any, would be effective for ordinary children in the chil-
dren’s public environment, including schools.>”~"" Recently, VF
was found to be present in a higher percentage of high school-age
athletes with sudden arrest, and recent small series have noted
improved survival when early defibrillation with CPR was provided
for such patients in high schools."’ "> However, the limited de-
ployment of AED devices in elementary and middle schools, and
other public locations, a small sample size of OHCA in this age
population in local studies, and the lack of an appropriate reporting
system of OHCA, may have hampered any investigations involving
the epidemiological basis of the benefit of PAD for OHCA in such
school-age children. '3

In Japan in July 2004, the Ministry of Health, Labour and Welfare
approved AED use by citizens. By 2009, the number of AED
devices in public places increased to 203 924 (106.6/100 000
population).'®"” Of note, up to 28.9% of public access AED
devices in Japan were placed in schools; by 2009, AEDs were
placed in 72% of elementary schools and 89.8% of middle
schools."®" In January 2005, the Fire and Disaster Management

Agency of Japan launched a prospective, nationwide, population-based,
Utstein-style registry involving consecutive OHCA victims in all the
age groups.”® A recent study, using the Utstein registry database,
demonstrated that there was a temporal increase in public
access AED application and improved outcomes after OHCA in
adults at the national level.° However, the impact of the national
PAD programme on outcomes of OHCA in elementary and
middle school children has not been reported. We therefore
investigated whether PAD may have an impact on the outcome
after OHCA in such school-age children at the national level, by
using the Japanese Utstein registry database.”**'

Methods

Study design

The All-Japan registry of the Fire and Disaster Management Agency of
Japan is a prospective, nationwide, population-based registry of OHCA,
which is based on the standardized Utstein style, as reported in detail
previously.>*' Briefly, this cohort enrolled all consecutive patients
who suffered OHCA all over Japan, and were treated by emergency
medical service (EMS) personnel and transported to hospitals. Specific
enrolment process was described in Supplementary material online,
Supplementary methods.”®?' Among these patients, who had OHCA
during January 2005—December 2009, we identified eligible patients
who were 7-15 years of age, because we would include school-age
students in compulsory education, which corresponds to the elemen-
tary and middle schools in Japan: high school students were thereby
excluded. We identified those school-age victims with bystander-
witnessed OHCA of presumed cardiac origin occurring during the
entire day. Cardiac arrest was defined as the cessation of cardiac
mechanical activity as confirmed by the absence of signs of circula-
tion.>~** The arrest was presumed to be of cardiac origin unless it
was caused by non-cardiac (respiratory disease, malignant tumours,
and central nervous system disorders), external (trauma, hanging,
drowning, drug overdose, and asphyxia) , or any other non-cardiac
factors.” " The data form was filled out by the EMS personnel in co-
operation with the physicians in charge of the patients, and the data
were integrated into the registry system on the database server. The
working group for All-Japan Utstein registry designed the study proto-
col; collected and managed the data; and the authors analysed the data
and wrote the manuscript. The protocol for analyses was approved by
the Ethics Committee of Mie University Graduate School of Medicine.

Study setting

Emergency medical service and training system in Japan was previously
reported in detail.’®*" Briefly, Japan has an area of ~378 000 km?, and
its population was 127 million, including 3 666 839 male and 3 496 405
female 7-12-year-old children (elementary school students), and
1871134 male and 1780230 female 13—15-year-old children
(middle school students) in 2005.%* Placement of AEDs in public loca-
tions was driven by either public or private initiatives."” The cumulative
number of public access AEDs, excluding those in medical facilities and
EMS institutions, as estimated from sales of AEDs, increased from
9906 to 203 924 during the 5-year study period (see Supplementary ma-
terial online, Table).'® A total of 96.5% of public access AEDs are located
in public locations (28.9% in schools, 20.6% in workplaces, 8.8% in
nursing homes, 5.7% in sports facilities, 4.8% in cultural facilities, 2.6%
in public transportation facilities, and 25.1% in other public locations),
1:4% in residential areas, and 2.1% in others."® From 2007 to 2009, the

(] WOIJ PIpEO[UMOC]

€102 ‘61 1udy uo 1send £q /310" syewmolproyxo-aoedomns,



981l

PAD improved the outcome after OHCA in school-age children

Page 3 of 8

percentage of elementary or middle schools equipped with at least one
AED device increased from 18.1 to 72.9% in elementary schools and
from 38.3 to 89.8% in middle schools (see Supplementary material
online, Table)."” School teachers and other staff were trained in CPR pro-
grammes by EMS providers or other instructors, under the guidance of
local school boards, in which paediatric and adult PADs were generally
recommended for children at 7 years of age and older, respectively, in
accordance with the Japanese CPR guidelines.® In Japan, ~1.4-1.5
million citizens per year participated in the CPR/AED training pro-
grammes, generally provided by local fire departments.”’

Data collection

Procedure of data collection was described previously.**' Briefly,
registry data were prospectively collected in accordance with the
Utstein-style reporting guidelines for OHCA, which is a standardized
form (uniform definitions, terminology, and recommended data sets)
for clinical investigators to report human resuscitation studies.’®*"*2*
Specific data sets and data collecting process were described in Supple-
mentary material online, Supplementary methods.**"#** In  the
present Japanese Utstein reporting system, a patient initially shocked
by a bystander was defined as one in which a public access AED was
used and the shock was delivered; if the public access AED was
applied but the shock was not delivered, the patient was not included
in this category.”®*" In this analysis, an OHCA witnessed by non-family
members was presumed to be an event in a public location, because
of a lack of data with respect to specific locations in the registry;
when a bystander delivered shocks with an AED, the initial rhythm
of the patient was regarded as VF, including pulseless ventricular
tachycardia.

Endpoints

The primary endpoint was survival at 1 month with minimal neuro-
logical impairment, which was defined as a Glasgow—Pittsburg cerebral
performance category of 1 (good performance) or 2 (moderate
disability).”>** Secondary endpoints were survival at 1 month and
return of spontaneous circulation (ROSC) before arrival at the
hospital.

Statistical analysis

The age-stratified annual incidence of OHCA was calculated with the
use of 2005 census data.’® Continuous variables between two groups
were assessed by the unpaired t-test. Trends in categorical and con-
tinuous variables were analysed with the use of univariate regression
models and linear tests, respectively, in overall and subgroups of eli-
gible patients, determined by the relation of bystanders to the
victims (family or non-family member). The planned subgroup analysis
was intended to determine the impact of PAD on trends in outcome
parameters of arrest in presumed public locations (non-family
member-witnessed arrests) in comparison with the non-public loca-
tion arrest (family member-witnessed arrests). Univariate and multi-
variable logistic regression analyses were performed to assess the
factors associated with VF as the initial rhythm, and outcome para-
meters. Adjusted and unadjusted odds ratios with their 95% confi-
dence intervals and P values were reported. Potential confounding
factors adjusted for VF as the initial rhythm included the calendar
year, the age, gender, the relation of the bystander to the patient
(family or non-family member), the type of CPR initiated by a bystand-
er (compression-only or conventional CPR), and the time from the
witnessed collapse to the EMS arrival, in accordance with previous
reports.”**"%® Potential confounding factors for outcome parameters
included VF as an initial rhythm, bystander’s AED use at the first
shock, and the time from the witnessed collapse to the first shock,

in addition to the potential confounders for VF, in accordance with
previous reports.’®?"?® All statistical analyses were performed with
the use of the SPSS statistical package, version 16.0) (SPSS). Data
were reported as mean + standard deviation. All tests were two-
tailed, and P values of <0.05 were considered to indicate statistical
significance.

Results

Among 2072 OHCA children, 522 were of presumed cardiac
origin; 230 of 522 arrests were witnessed by bystanders
(Figure 1). Among a total of 230 eligible patients, 128 (56%) chil-
dren had VF as the initial rhythm. Among these 128 patients, 29
(23%) children received a first shock by bystanders using a public
access AED before the arrival of EMS personnel and 96 (75%) chil-
dren received a first shock by EMS personnel (32 with a monopha-
sic and 64 with a biphasic defibrillator). In addition, among 102
patients without VF as the initial rhythm, none received bystander’s
defibrillation, but 13 (13%) received a shock by EMS personnel fol-
lowing CPR. Among 128 children with VF as the initial rhythm, 53
(41%) survived with a favourable neurological outcome, 67 (52%)
survived 1 month after the arrest, and 55 (43%) had pre-hospital
ROSC. Among the subset of 29 school-age children with OHCA
who received initial AED shock by bystanders, 16 (55%) survived
with favourable neurologic outcome, 19 (66%) survived 1 month
after the arrest and 19 (66%) had prehospital ROSC. Among
102 patients without VF as the initial rhythm, 8 (8%) survived
with favourable neurological outcome, 15 (15%) survived 1
month after the arrest and 11 (11%) had pre-hospital ROSC.
The time interval from collapse to the initiation of CPR was
shorter in bystander-initiated CPR than EMS-initiated CPR
(3.2 + 4.9 vs. 89 + 6.8 min, P < 0.001). The interval from collapse
to the initiation of AED use was shorter in bystander-initiated AED
use than EMS-initiated one (3.3 + 3.7 vs. 129 + 58 min, P<
0.001). Clinical and outcome parameters in the overall, family and
non-family member witnessed arrests were reported in Table 1.
The population-based age-stratified incidence of bystander-
witnessed OHCA of presumed cardiac origin in children was con-
stant during the study period (see Supplementary material online,
Table).

Trends in clinical and outcome
parameters

During the study period (Table 2), the proportion of patients ini-
tially shocked by a bystander’s AED among total patients increased
from 2% in 2005 to 21% in 2009 (P = 0.002). Such a temporal in-
crease was observed in non-family member-witnessed arrests,
from 4% in 2005 to 37% in 2009 (P = 0.001), but not in family
member-witnessed arrests. The collapse to AED time tended to
become shorter only in non-family member-witnessed arrests,
from 11.1 min in 2005 to 8.3 min in 2009 (P = 0.07). The propor-
tion of any other categorical and continuous variables investigated
in either subgroup of patients did not change significantly (see
Supplementary material online, Appendix 1). As the outcome para-
meters (Figure 2), the proportion of patients with a favourable
neurological outcome among total patients increased from 12%
in 2005 to 36% in 2009 (P = 0.006). Such a temporal improvement
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[ 2072 children (7—15 years of age) had OHCA during 2005-09
l—) | No CPR by EMS in the absence of bystander AED in 98 pts
| 1964 CPR-attempted cardiac arrests ]
N Extracardiac 1442 (injury 928, respiratory 128,
central nervous system 49, malignancy 15, others 322)
I 522 cardiac arrests of presumed cardiac origin I
\L — 5| 253 unwitnessed arrests
I 269 witnessed cardiac arrests }
\L _ > i 38 EMS-witnessed arrests, 1 unknown witness ]
I 230 bystander-witnessed arrests of presumed cardiac origin I
128 arrests with initial VF | 102 arrests without initial VF I
T T
\ 2 N ¥ N |\
29 arrests with 96 arrests with 3 arrests with 47 pts. 49 pts with 6 pts with
first shock first shock no shock with PEA asystole ECG undetermined
by bystanders by EMSs administered l l l/

A favourable neuro | | A favourable neuro | |A favourable neuro | |[A favourable neuro | |A favourable neuro | |A favourable neuro
-logical outcome -logical outcome -logical outcome -logical outcome -logical outcome -logical outcome
in 16 pts in 36 pts in1pt in1pt in1 pt in 2 pts

Survival at 1 month| {Survival at 1 month| [Survival at1 month| |Survival at1 month| |Survival at1 month| [Survival at 1 month
in 19 pts in 47 pts in1 pts in1pts in 4 pts in 2 pts

Pre-hospital ROSC| | Pre-hospital ROSC Pre-hospital ROSC| |Pre-hospital ROSC| |Pre-hospital ROSC| |Pre-hospital ROSC
in 19 pts in 85 pts in1pts in 1 pts in 0 pts in 8 pts

Figure | Study profile. OHCA, out-of-hospital cardiac arrest; CPR, cardiopulmonary resuscitation; EMS, emergency medical service; AED,
automated external defibrillator; VF, ventricular fibrillation; PEA, pulseless electrical activity; ECG, electrocardiography; ROSC, return of spon-

taneous circulation; pts, patients.

was observed only in non-family member-witnessed arrests,
from 9% in 2005 to 53% in 2009 (P = 0.001). The proportion of
survival at 1 month after OHCA (P = 0.008) and ROSC before
arrival at the hospital (P = 0.046) increased only in non-family
member-witnessed arrests, from 17 and 17% in 2005 to 53 and
42% in 2009, respectively. Trends in specific values in all the clinical
and outcome parameters investigated in overall and subgroups
of patients were reported (see Supplementary material online,
Appendix 1).

Multivariable analysis

In multivariable analysis (Table 3), a non-family member’s witness
[P < 0.001, adjusted odds ratio (OR) 4.03 (2.08—7.80)] was inde-
pendently associated with the presence of VF as the initial
rhythm. The collapse to AED time, either by a bystander or an
emergency responder [P=0.03, OR per 1min increase, 0.90
(0.82-0.99)], and female gender [P=0.008, 3.20 (1.35-7.56)]
were independently associated with a favourable neurological

outcome. The collapse to AED time was the only variable inde-
pendently associated with the survival at 1 month [P = 0.045,
092 (0.85-0.99)] and pre-hospital ROSC [P=0.001, 0.82
(0.73-0.92)]. Results of univariate analysis were reported in the
see Supplementary material online, Appendix 2.

Discussion

Although the epidemiological data related to the impact of dissem-
inating PAD programmes on OHCA in elementary and middle
school children were limited,® the present Utstein registry
study would supply evidence supporting that implementation of
PAD programmes increases the likelihood of early defibrillation
by bystanders, and improves the outcome after OHCA in such
school-age children. These findings may underscore the benefit
of PAD in the prevention of sudden cardiac death in school-age
children.
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Table I Clinical and outcome parameters

Parameters Total Family witnessed Non-family witnessed
(n = 230) (101) (129)

Age, years of age 122 +25 113+27 1284 21
Male gender, n (%) 145 (63) 63 (62) 82 (64)
Ventricular fibrillation, n (%) 128 (56) 37 (37) 91 (71)
CPR initiated by bystanders, n (%) 161 (70) 55 (55) 106 (82)
Conventional CPR, n (%) 102 (64) 30 (55) 72 (69)
Collapse to CPR time (min) 49 + 6.1 53463 46+ 60
Shock initiated, n (%)

by bystanders 29 (13) 2Q) 27 21)

by EMS 109 (47) 38 (38) 71 (55)
Collapse to AED time (min) 109 + 6.7 131470 100 + 6.4
Collapse to EMS arrival (min) 346+ 172 350+ 165 343 +17.7
Favourable neurological outcome, n (%) 63 (27) 15 (15) 48 (37)
Survival at 1month, n (%) 84 (37) 2 (22) 62 (48)
Prehospital ROSC, n (%) 66 (29) 20 (20) 46 (36)

Favourable neurological outcome denotes cerebral performance category 1 or 2 at 1 month.

Conventional CPR indicated chest compression with rescue breathing, as a type of bystander-initiated CPR. Percentages were calculated on the basis of the available data in overall
or each subgroup of arrests (family or nonfamily witnessed). Plus—minus values are means + SD.

CPR, cardiopulmonary resuscitation; EMS, emergency medical service; AED, automated external defibrillator; ROSC, return of spontaneous circulation.

Table 2 Trends in clinical parameters

Variables 2005 2006 2007 2008 2009 P value for trend

Type of bystanders, (n)

Total 41 46 51 48 44
Family member 18 18 2 19; 25 0.27
Non-family member 23 28 30 29 19
CPR initiated by bystanders, n (%)
Total 26 (63) 33(72) 36 (72) 37 (77) 29 (66) 0.65
Family member 8 (44) 9 (50) 12 (60) 12 (63) 14 (56) 0.35
Non-family member 18 (78) 24 (86) 24 (80) 25 (86) 15 (79) 0.90
Shock initiated by bystanders, n (%)
Total 12 12 10 (20) 8(17) 9(21) 0.002
Family member 0(0) 0(0) 0(0) 0(0) 2(8) 099
Non-family member 1(4) 1(4) 10 (33) 8(28) 7 (37) 0.001
Shock initiated by EMS, n (%)
Total 18 (44) 24 (52) 26 (51) 19 (40) 22 (50) 0.94
Family member 6(33) 3(17) 10 (48) 7 (37) 12 (48) 0.14
Non-family member 12 (52) 21 (75) 16 (53) 12 (41) 10 (53) 022
Collapse to AED time (min)
Total 118 +48 125 +54 104+72 102 +62 103 +84 022
Family member 135472 143+ 46 133 + 44 127 £30 126 +103 0.71
Non-family member 111432 122 £5.5 92+ 78 94+ 68 83+59 0.07

Percentages were calculated on the basis of the available data in overall or each subgroup of arrests (family or non-family witnessed) in the respective year. Plus-minus values are
means + SD.
CPR, cardiopulmonary resuscitation; EMS, emergency medical service; AED, automated external defibrillator,
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49— Overall
60 | m—m Family witness 60 50
P =0.001 P=0.008 P=0.046
40 4 P=0.006 40 P=0.110 40 P=0.257
P=0.462 P=0.831 P=0.731
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Calendar year
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Calendar year

Figure 2 Trends in outcome parameters in arrests, by the relationship of a bystander to the victim. P values are for trend; ROSC, return of
spontaneous circulation.

Table 3 Multivariable analyses of factors associated with ventricular fibrillation as the initial rhythm and outcome
parameters

Variable Ventricular Favourable neurological Survival at 1 month  Pre-hospital ROSC
fibrillation outcome
Adjusted OR Adijusted OR (95% Cl) Adjusted OR Adjusted OR
(95% CI) (95% CI) (95% CI)
Year (per 1-year increase) 1.09 (0.87-1.37) 1.19 (0.87-1.63) 097 (0.73-130) 080 (0.58—1.10)
P value 046 0.29 0.86 0.17
Age>13 years 1.83 (0.96-3.48) 1.79 (0.76-4.20) 1.60 (0.72-3.54) 1.60 (0.67-3.80)
P value 0.07 0.18 025 029
Female gender 0.76 (039-147) 3.20 (1.35-7.56) 1.80 (0.79-4.10) 217 (091-5.19)
P value 041 0.008 0.16 0.08
Non-family witnessed 403 (2.08-7.80) 153 (0.58-4.03) 1.68 (0.70-4.02) 086 (0.32-2.29)
P value <0.001 0.39 027 076
CPR
Not bystander-initiated reference reference reference reference

Bystander-initiated

Conventional 0.76 (0.35-1.65) 1.01 (0.34-3.00) 1.24 (045-343) 0.90 (0.29-2.78)

P value 049 0.98 0.68 0.86
Compression only 079 (034-1.83) 1.55 (0.51-4.71) 1.08 (0.38-3.06) 1.77 (0.58-5.46)
P value 0.58 0.44 0.88 032
Collapse—EMS time (per 1 min 0.99 (0.97-1.37) 1.00 (0.98-1.03) 1.00 (0.98-1.03) 1.01 (0.99-1.04)
increase)
P value 0.30 0.74 0.89 033
Ventricular fibrillation as the initial 2.03 (0.43-9.46) 1.30 (0.34-4.91) 0.76 (0.18-3.20)
rhythm
P value 037 0.70 0.71
Bystander's AED 049 (0.12-2.02) 059 (0.15-2.23) 061 (0.14-2.76)
P value 032 0.43 0.53
Collapse—AED time (per 1-min 090 (0.82-0.99) 092 (0.85-0.99) 082 (0.73-092)
increase)
P value 0.03 0.045 0.001

Favourable neurological outcome denotes cerebral performance category 1 or 2 at 1 month.
OR, odds ratio; ROSC, return of spontaneous circulation; EMS, emergency medical service; CPR, cardiopulmonary resuscitation; AED, automated external defibrillator.
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Impact of public access defibrillation on
out-of-hospital cardiac arrest in
school-age children

Between 2005 and 2009 in Japan, there was a remarkable increase
in the availability of AED in public spaces surrounding school chil-
dren, including schools."®~"® During this period, there was an in-
crease in the proportion of OHCA in which the victim was
initially shocked by a bystander, and this was temporally associated
with an improvement in the neurological outcome in children with
OHCA. In subgroup analyses, (i) temporal trends in these para-
meters were evident in non-family member-witnessed arrests,
but not in family member-witnessed arrests, (ii) similar trends in
secondary outcome parameters were observed in non-family
member-witnessed arrests, and (jii) trends in other clinical para-
meters were not affected in either subgroup of patients during
the same period. Therefore, trends in relevant variables, together
with multivariable analysis data, consistently support that introduc-
tion of PAD programmes would increase the likelihood of early
defibrillation by bystanders, and improve the outcomes of school-
age children after public location arrest. Such an impact of PAD on
OHCA in school-age children is consistent with that reported in
adults.?® In an adult study (=18 years of age) by using the same
Japanese Utstein registry data during 2005-07, 32% of patients
with bystander-witnessed OHCA of presumed cardiac origin
with initial rhythm of VF who received bystander AED shock deliv-
ery had a favourable neurological outcome.”” In the present study
during the corresponding years 200507 (data not shown), 58%
(7/12) of children who received bystander-initiated shock had a fa-
vourable neurological outcome. In other adult studies, the survival
rate of OHCA patients initially shocked by a bystander was
~60%.>""3 Thus, the survival to 1 month with good neurological
outcome of school-age children who experience witnessed OHCA
with bystander CPR and AED shock delivery appears to equal or
surpass that reported in adults. The more favourable outcome in
this paediatric population may result from the higher rate of by-
stander CPR, and the shorter collapse to CPR and collapse to
AED shock delivery intervals than those observed in adults with
OHCA during the same period in Japan. This may be explained
in part by factors in the school environment, such as constant
visual observation of the children and focused training of teachers
and staff.

Frequency of ventricular fibrillation as the
initial rhythm in out-of-hospital cardiac
arrest in school-age children

The frequency of VF in OHCA in children has been debated for a
decade, and has been negatively influenced by the young age (<1
year of age), and traumatic and respiratory aetiologies.”*'*"* In
the present study, as high as 56% of bystander-witnessed arrests
of presumed cardiac origin in school-age children were associated
with VF. This is consistent with the results in local studies (in King
county of USA, and in a province of the Netherlands), in which the
frequency of VF has been positively associated with the advanced
age (=8 years of age), witnessed arrest, and cardiac aetiology, and
a half of arrest patients had an initial rhythm of VF among

adolescents aged 13—18 years with witnessed arrest.""’ In our
study, we could further demonstrate that the non-family member-
witnessed arrest was independently associated with VF as the initial
rhythm, which is consistent with the results in an adult study.”® The
relatively low proportion of initial VF in adolescent OHCA in ROC
study may be related to the difference of witness status, aetiology,
and the reporting system." The present study suggests that the
relatively high proportion of initial VF in bystander-witnessed
OHCAs of presumed cardiac origin in public locations in school-
age children may confer an epidemiological basis for early defibril-
lation in this age population.

Limitations

Several limitations could be acknowledged in this study, in addition
to those, as described previously.”®?' First, the proportion of
OHCA patients in schools among total eligible samples is
unknown, because of the lack of data with respect to school as a
specific location in the registry. Secondly, there might be unmeas-
ured confounding factors (i.e. quality of bystander’s CPR) that
might influence the association between bystander’s defibrillation
and outcomes. Thirdly, information on in-hospital treatment (ie,
hypothermia) is unavailable, which might affect survival after
OHCA. Fourthly, it is unknown whether the present information
can be generalized to other communities with different emergency
response programmes at schools and other public locations sur-
rounding children,'®"? or different EMS systems.”® Fifthly, the
present investigation is not a cost-effectiveness analysis, although
a previous study of cardiac arrests in high schools indicated that
PAD may be cost-effective in schools.'” Sixthly, specific data on
the scope of the budgetary barriers and logistic issues (i.e. the loca-
tions of AED placement, training schedule for teachers) in imple-
menting and refining AED/CPR programmes at the national level
in Japan is unavailable."”

Conclusions

Although the impact of PAD has been largely elusive in overall chil-
dren of different ages after etiologically diverse OHCAs in their
public environmnent,”® the present study would supply evidence
which could dissect an epidemiological basis of the benefit of
PAD in school-age children after bystander-witnessed OHCA of
presumed cardiac origin. We believe that these findings are rele-
vant to medical emergency response and CPR/AED programmes
in the public environment surrounding school-age children.'*

Supplementary material

Supplementary material is available at Europace online.
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Appendix 1 Trends in all the clinical and outcome parameters investigated in family and nonfamily member witnessed arrests.

Variables 2005 2006 2007 2008 2009 p value for trend
Type of bystanders--n
Total 41 46 51 48 44
Family member 18 18 21 19 25 27
Nonfamily member 23 28 30 29 19
Age--years of age
Total 11.8+2.5 11.8+2.8 12.6£2.1 123+25 12.3#25 22
Family member 11.4£2.5 9.6+2.6 11.8+24 115227 12.0+2.7 .07
Nonfamily member 12.0£2.5 133x1.8 132x1.6 12.8+2.3 12.5+2.2 71
Male gender--n (%)
Total 26(63) 29(63) 35(69) 28(58) 27(61) .69
Family member 10(56) 10(56) 17(81) 11(58) 15(60) .82
Nonfamily member 16(70) 19(68) 18(60) 17(59) 12(63) 44
Ventricular fibrillation --n (%)
Total 20(49) 22(48) 33(65) 25(52) 28(64) .16
Family member 7(39) 2(11) 8(38) 7(37) 13(52) 10
Nonfamily member 13(57) 20(71) 25(83) 18(62) 15(79) 31
CPR initiated by a bystander--n (%)
Total 26(63) 33(72) 36(72) 37(77) 29(66) .65

189



Family member

Nonfamily member

Collapse to CPR time--min

Total

Family member

Nonfamily member

Conventional CPR--n(%)

Total

Family member

Nonfamily member

Shock initiated

by bystanders--n (%)

Total

Family member

Nonfamily member

by EMS--n (%)

Total

Family member

Nonfamily member

8(44)

18(78)

4.9+6.5

4.7+6.5

4.7+5.3

20(77)

5(63)

15(83)

12)

0(0)

1(4)

18(44)

6(33)

12(52)

9(50)

24(86)

4.5+6.0

7.7+3.2

4.1x6.7

22(67)

7(78)

15(63)

122)

0(0)

1(4)

24(52)

3(17)

21(75)

190

12(60)

24(80)

23(68)

7(58)

16(73)

10(20)

0(0)

10(33)

26(51)

10(48)

16(53)

12(63)

25(86)

5.2x4.9

5.9+4.9

4.8+4.2

23(62)

6(50)

17(68)

8(17)

0(0)

8(28)

19(40)

7637)

12(41)

14(56)

15(79)

5.3%6.1

6.4+8.4

4.3x4.6

14(48)

5(36)

9(60)

921)

2(8)

767)

22(50)

12(48)

10(53)

35

.90

.56

.52

.93

.04

.08

.29

.002

.99

.001

.94

.14

22



Collapse to AED time--min

Total 11.8+4.8
Family member 13.5£7.2
Nonfamily member 11.1£3.2

Collapse to EMS arrival--min

Total 42.1£17.2
Family member 37.8+13.5
Nonfamily member 44.9+33.5

Favorable neurological outcome--n (%)

Total 5(12)
Family member 3(17)
Nonfamily member 2(9)

Survival at one month--n (%)

Total 9(22)
Family member 5(28)
Nonfamily member 4(17)

Prehospital ROSC-n (%)

Total 8(20)
Family member 4(22)
Nonfamily member 4(17)

12.5+5.4

14.3x4.6

12.2£5.5

32.8+12.0

32.4+12.9

33.0=11.6

9(20)

1(6)

8(29)

16(35)

3(17)

13(46)

13(28)

422)

9(32)

10.4+7.2

13.3x4.4

9.2+7.8

30.8+10.9

30.9£7.9

30.7x12.6

18(35)

4(19)

14(47)

22(43)

5(24)

17(57)

17(33)

5(24)

12(40)

10.2+6.2

12.7£3.0

9.4+6.8

10.3+8.4

12.6+10.3

8.3+5.9

32.3+10.7 37.0+20.7

30.4x7.2

33.6x12.5

15G31)

1(5)

14(48)

21(44)

3(16)

18(62)

14(29)

1(5)

13(45)

4112253

31.5+10.8

16(36)

6(24)

10(53)

16(36)
6(24)

10(53)

14(32)
6(24)

8(42)

22

71

.07

42

36

.06

.006

46

.001

11

.008

26

73

.046
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