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Conclusion

Mild Hypothermia therapy with coronary intervention for ACS
patients complicated by cardiac arrest was safe and effective
for improving mortality and neurological outcomes compared
with previous reports even in this high-risk cohorts.

Very high-risk patients with profound shock requiring PCPS was
high-mortality and less favorable-outcome, however, for
almost one-third of the shock patients, MHT with PCl was
effective to achieve favorable outcome.

Early ROSC was one of the contributor for intact neurologic
survival, therefore, early establishment of circulation might be
effective by using extracorporeal circulation assist device.
Mild hypothermia induction prior to coronary intervention did
not only increase complication rates even using
anticoagulation with anti-platelet therapy but had an efficacy
to achieve neurological recovery compared with coronary
intervention before cooling.
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Discussion

We reported the safety and efficacy of early induction of mild therapeutic
hypothermia (MHT} prior to coronary intervention.

In previous reports (#3,5,6-8), the efficacy of MHT with PCl was limited for the
cardiac arrest pts with STEMI. This was the first report of the efficacy and
safety of the early induction of hypothermia prior to PCI for the patients
with angiographically confirmed severe coronary block immediately after

. ROSC without limitation of ST elevation in ECG. In our study cohorts, more
than 80 percent of all this MHT patients received coronary angiography, as a
results, aimost half of the resuscitated pts were treated in PCI.

In previous reports, the patients with cardiac arrest (CA)} had a coronary artery
disease (CAD), and CAD was the leading cause of sudden cardiac arrest
(SCD){#1). Furthermore, acute plague change was found in 40-86% of
resuscitated patients from CA and 15-64% of autopsy cases (#2).
Percutaneous coronary intervention (PCl) was reported to be feasible and
effective for the STEMI patients with CA, even for unconscious pts
immediately after ROSC (#3-10). Success of revascularization was associate
with the improvement of survival rate after ROSC (#4). Therefore,
emergency coronary angiography and PCl for the cuiprit lesion was thought
to be the standard care for the post cardiac arrest syndrome (PCAS) in
patients with out-of ~hospital cardiac arrest with ROSC to protect
myocardium {#11).
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Late Induction Early Induction ol
(Groupl) (Group E) FrvaLe
Blood Transfusion (%) 10.3 250 0.0629
pIc 5.1 6.9 0.7071
Infection 154 20.8 0.4841

Table-4 During hypothermia complication data.

Bundled therapy, together with following
interventions; Early coronary reperfusion,
control of ventilation, blood glucose control,
temperature control, treatment of seizures, was
recommended for the patients with PCAS. In
terms of this theory, PCl itself improved the
mortality of the pts, however, PCl without
hypothermia could not achieve the improvement
of neurologic outcome (#12). Therefore, it was
necessary to undergo MHT with PClin order to
have neurolgical benefit. The early induction of
hypothermia was reported to be neurologically
beneficial as soon as possible in animal model
(#14) and human (#15, 16)



MHT was reported to be associated with bleeding complication (#17).
Furthermore, the procedure of coronary intervention increased bleeding
complication because of administration of aspirin, thienopyridines and
heparin before and during PCi to prevent stent thrombosis. Therefore, the
beneficial effect of MHT prior to PCi to improve neurologic outcome was not
fully elucidated because of bleeding risk of the procedures. Our results
reported that in early hypothermia induction group, the complication rate of
blood transfusion was lower than late induction group. This finding revealed
the safety of early MHT induction prior to PCi as to bleeding complication.
Same as previous reports (#18), usage of 4 degree cold saline infusion in
order to start MHT was not only safe for the patients underwent PCi, but
also effective to shorten the time to reach target temperature.

This result confirmed that the combination therapy of MHT with PCl was the
effective and mandatory therapy to achieve favorable neurologic cutcome
to treat PCAS patients who suffered from acute coronary event, and
elucidate that the therapeutic time window of the MHT was narrower than
that of PC, therefore, MHT should be started as soon as possible.

Early induction of hypothermia using cold saline should be applied for any
etiology of cardiac arrest even in ischemic origin necessary to perform
coronary intervention to achieve favorable neurologic outcome.
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in previous reports (#3,5,6-8), the efficacy of MHT with
PCl was limited for the cardiac arrest pts with STEMI.
In this report, more than 80 percent of all this MHT
registry patients received coronary angiography
immediately after ROSC, furthermore, the pts with
significant stenosis or coronary block was treated in
PCi subsequently performed coronary angiography.
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Study Limitation
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Late Induction (L) | Early Induction (E)

(N=70) (N=42) pralee

Age 61+/-1 58+/-2 00788

Man (%) 94.3 95.2 0.8284

Witness (%) 900 88.1 0.7524
By-stander CPR (%) 54.2 500 0.6601
Shockable Rhythm (%) 82.9 83.3 0.9482
No flow time (min) 2.8+/-08 46+/-1.1 0.2025
Prior MI (%) 32 25 0.8427
History of heart failure (%) 63 50 0.7757
History of Stroke (%) 6.3 5.0 0.7757
Hypertension (%) 210 35.0 0.3874
Diabetes 18.0 150 0.6981

ROSC before hospital arrival (%) 428 64.2 0.1842
Hemoglobin (g/dl) 13.74/-2.0 14.2+/-20 0.1548
Serum creatinine (mg/dl) 1.474/-0.25 1.74+/-0.32 05312
Serum potassium (mEq/1) 4.0+/-0.1 40+/-0.1 0.9101
Serum ghicose (mg/dl) 286+/-12 277+/-15 0.6558
Collapse to ROSC (min) 31.3+/-2.8 28.2+/-4.0 05312
Hemodynamic compromise (%) 15.1 229 0.3356

Table-1 Baseline patient characteristics. CPR: cardi \2 M ial infarction.

ROSC: recovery of spontaneous circulation,
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Abstract:
Objectives: To evaluate the temporal trend of baseline characteristics, resuscitation care characteristics, and outcomes
of out-of-hospital cardiac arrests (OHCA) from a large population-based cohort study. Methods: We enrolled all
OHCA s of presumed cardiac etiology in adults (>17 years old) that were witnessed by bystanders and were treated by
emergency medical service (EMS) in Osaka Prefecture (population, 8.8 million), Japan from 1999 through 2005.
Data were prospectively collected by EMS personnel and physicians in charge using an Utstein-style database. Time
course was divided into 7 successive one-year periods. We evaluated changes in demographic and cardiopulmonary
resuscitation (CPR)-related factors, and outcomes. Multivariate logistic regression analysis was performed to evaluate
the relationship between prognostic factors and outcomes. Results: Mean age gradually increased over time. The
proportion of cases with bystander CPR and with ventricular fibrillation (VF) increased. The time interval from
emergency call to the first defibrillation by EMS personnel shortened from 14 to 8 min, while the time to the
initiation of CPR by EMS remained 6-7 min. Neurologically favorable outcome 1-month after arrest improved from
1.5% to 4.7% in the entire cohort (Table) and from 5.5% to 16.9% in witnessed VF cases during the observation
period. Excluding very-long-duration cardiac arrests (>15 minutes), bystander-initiated cardiac-only resuscitation
yielded a higher rate of favorable neurological outcome than no bystander CPR (3.6% versus 2.8%; OR, 1.51; 95%
Cl, 1.00-2.26), and conventional CPR showed similar effectiveness (3.6%; OR, 1.39; 95% CI, 0.96-2.02).
Conclusion: This study showed the continuous improvement of the chain of survival and outcomes of patients with
witnessed OHCA in a large population. Further efforts to increase bystander-initiated cardiac-only resuscitation
would improve the outcomes more.

Table: Baseline, Resuscitation Care Characteristics and Outcomes according to time period

1999 2000|2001 |2002  |2003  |2004  |[2005
m=944) |ln=975) [(n=1037) [[=935) |l@=1005) [|=967) [[m=1066)
Age, yr, Mean (SD) ?18 5'4.‘5) (619 5.[.‘6) Zloff;) Z{)fn Z{) 5".‘5) Zi24(.)7) lesg)
Male, % (n) ?53923) ?6312) 64.8 (669) ?52%%) ?633'2) ?soéSS) ?63’}%
Presenting thythm VE, % () 317 6"}1) 215 416) 16.6 (170) 3197'27) ?2] 1'%) %232'?) %223'.593)
bystander CPR. % 'Cardiac~only "2111‘?) "9.7 (94) ”12.8 (132) 2121’2) '2133'33) "(1154%) '2145@)
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Conventional 13.3 15.2 19.5 19.8 21.0 20.8

(n)
CPR 125y laan  [BO8Iagey  fa9s)y  fleon  [222)

;lii(rznlg)fromcalltoCPR,min,median 76-9 [76-9 [76-9 76-9 [76-9 |ls@-9) [76-9

Time from call to defibrillation , min, (|14 (12- |12 (10- {12 (10~ |11 (9- J10(8-
median (IQR) 19) 16) 16) 15) 12)

[One-month survival, % (n) 4.6 42) Jl5.6 54 Jl6.6(68) J7.972) 8.0 80 7.8 (74) Jjo-4 (100)

9(7-12)[8(7-11)

1 0,
ggumlog‘ca“y favorable outcome, % I} 5 14y |h423) [2.526) |13.028) [3.434) |3.534) [4.7 50)

SD, standard deviation; IQR, interquartile range . . l
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Abstract:
Objectives: To analyze the outcome and characteristics of out-of-hospital pediatric cardiac arrests from a large-scale
cohort study.
Method: The Utstein Osaka project is a large population-based cohort study of out-of-hospital cardiac arrest, which
covers 8.8 million residents, in Osaka, Japan. As part of this study, we evaluated emergency medical service (EMS)-
treated pediatric patients (age <18 years) from January 1, 1999 to December 31, 2003, using an Utstein-style
detabase. We investigated patients' backgrounds, resuscitation characteristics, and outcomes. Data were prospectively
collected by EMS personnel in cooperation with the physicians in charge of the patient.
Results: In this period, there were 650 out-of-hospital pediatric cardiac arrests and the incidence was 8.5 per 100,000
person-year. Among them, 277 cases (42.6%) were due to traumatic accidents such as traffic accidents, choking, and
drowning and their survival rate was dismal (one-year neurologically favorable, 1.8%). In those with non-traumatic
cardiac arrests (n=373), 45.8% were <1 year old and 56.8% were male (Table). Non-cardiac etiology was more
common in younger groups. The proportion of witnessed cases became smaller in younger groups and was only
12.9% in <1 year group. Bystander CPR was performed in 48.4% of cases in <1 year group while only 13-22% in
other groups. Ventricular fibrillation (VF) was more common in 13-17 years group (21.8%) but there were few VF
cases in the other groups. The rate of one-year neurologically favorable outcome was lower in younger age groups
varied from 0.6% in <1 year group to 10.9% in 13-17 years group.
Conclusions: Traumatic arrests were common in pediatric cardiac arrest and their outcome was dismal. Outcomes
from non-traumatic cardiac arrests were much better for older children whose arrests were more commonly witnessed
and more frequently had VF.

Outcomes and Characteristic of non-traumatic out-of-hospital pediatric cardiac arrest (n=373)

0 -1 year 1 - 4 years 5-12 years 13 - 17 years
(n=171) (1=90) (n=57) (n=55)
Male, % (n) 54.7 (93) 63.3 (57) 49.8 (28) l61.8 34)
Cardiac, % (n) 48.2 (80) 55.1 (49) 1150.9 (29) |l66.7 (36) |
Witnessed, % (n) 12.9 (22) [33.3 30 39.3 (22) |l56.4 (31) |
[Bystander CPR, % (n) 48.4 (75) 16.8 (26) [21.9 (34) [l12.9 (20
[Presenting rhythm VF, % (n) 1.9 3) 0.0 (0) 3.6 2 1.8 (12)
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BLS response interval, min, median

(quartile) ”3 (6 - 10) 8 (6 - 10) ls (6 - 10) "7 (6-10)
Outcomes |

[One-year survival, % (n) [1.83) 33(3) B.5(Q2) [10.9 (6) |
[Neurologically favorable outcome, % (n) ][0.6 (1) 1.1(1) 3.5 [10.9 (6) |
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Subsequent VF is Associated with Better Outcomes from Out-of-Hospital Cardiac Arrests
with Initial Non-shockable Rhythms~population-based Utstein Study In Japan~
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Abstract:
OBJECTIVE: To compare survival rates from out-of-hospital cardiac arrest (OHCA) with an
initial non-shockable rhythms according to whether they remained in a non-shockable
rhythm or converted to shockable rhythms. METHODS: Designs: Population-based cohort
study. Subjects: Witnessed OHCA cases of cardiac etiology with pulseless electrical activity
(PEA) or asystole as initially recorded rhythm. Main outcome measure: Neurologically
favorable one-month survival. We enrolled all adult (age > 18 years) patients with
witnessed OHCA of cardiac etiology who were treated by the emergency medical services
(EMS) in Osaka, Japan, from January 1 to December 31, 2005, by means of the Utstein
Style. Resuscitation was performed according to the AHA guideline 2000. Survival
indicators were compared between patients with sustained non-shockable rhythm (No-
shock group) and patients with subsequent VF/VT and electrical shock (Shock group)
using logistic regression. RESULTS: Of 3191 OHCA of cardiac etiology, 824 witnessed
cases had PEA or asystole as initially recorded rhythm. Of the 824, 742 (90%) remained in
a non-shockable rhythm at each evaluation throughout the resuscitation while 82 (10%)
subsequently converted to VF/VT and were shocked by EMS personnel. Neurologically
favorable one-month survival was significantly greater in the Shock group (4.9% versus
0.8%, p=0.001). Subsequent VF/VT was a significant predictor (OR, 5.4; 95%CI, 1.38-20.9)
of neurologically favorable survival after adjustment for potential confounders.
CONCLUSIONS: Among these patients with OHCA and initial non-hockable rhythm,
subsequent VF/VT was associated with better outcomes.

Baseline and Resuscitation Care Characteristics

No-Shock |{Shock
N=742 N=82
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age (yr), mean (S.D.) |74.7 (14.7) |69.6 (13.6) |p=0.003
male, n (%) 430 (58) |53 (64.6) |p=0.244
Citizen CPR, n (%) 274 (36.9) |37 (45.1) |p=0.146
iEMS care interval (min), mean (S.D.)

119 to EMS arrival 6.3 (26) [6.0(2.3) [p=0.421
119 to EMS CPR 8.1(29 [78(25 |p=0.374
119 to first shock 16.9 (6.1)

Main Outcome

No-Shock |{Shock
IN=742  |N=82

IROSC, n (%) | 231 (31.1) |26 (31.7) |p=0.915
Hospital admission,n (%) 178 (24) |21 (25.6) [p=0.745
One month survival, n (%) [31 (4.2) 7 (8.5) p=0.075
Neurologically favorable outcome, n (%) l6 (0.8) 4 (4.9) p=0.001
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Effectiveness Of Cardiac-only CPR Training by Self-learning Video, a 1-hour program, or
Both
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Abstract:

[Introductmn]Desplte present efforts to train the general public in CPR, the proportion of bystander
CPR is still low. Length of CPR training program and complexity of CPR skills may be barriers to
bystander CPR performance. Recently, 51mple video self-learning has been shown to be an effective
CPR training technique.

[Objective] To evaluate the effectiveness of cardiac-only CPR training program by a self-learning
video, a 1-hour practical course, or both.

[Method]Designs: A randomized controlled trial. Participants: General public aged 18 years or
older. Intervention: In the video (V) group, participants received the self-learning video before CPR
training and then attended a 1-hour cardiac-only CPR training program; in the control (C) group
participants attended the training program without a self-learning video. Data collection: Before and
immediately after the training, a 2 minute scenario-based test was conducted and CPR skills were
recorded. Qutcomes: The primary outcome measure was the number of correct chest compressions
immediately after the training. We also calculated the achievement of correct chest compressions,
which meant the proportion of correct chest compressions in relation to the 1dea1 number of chest
compressions based on 2005 CPR guideline.

[Result]214 participants were randomly assigned to V (108) and C (106) groups. Before the training,
the proportion of attempting chest compression, attempting AED operation, and calling for an AED,
and the total number of chest compressions were significantly grater in the V group. After the
training, all measured CPR skills of both groups improved substantially compared with pre-training
skills, but there were no differences between groups (Table).

[Conclusion]A self-learning video improved CPR skills. However, a 1-hour practlcal training course
was substantially more effective and the addition of a self-learning video did not improve its
effectiveness.

Table: CPR Skills of Pre- and Post-training

Pre trammg Post—trammg
i e [ - - i B
_ p- _ _eny P
V(n 95) C(n 87) De V@95 Clom 87) L
Call for help (119), n (%) 52(547) 22(253) |<0.001 93(97.7) 85(97.9) 1000
Call for an AED, n (%) 40 (42.1) 3(3 4 <0.001 90 (94.7) 84(%6.6) "0.720
i‘(A;/fffmpts of chest compressions, n - g¢ (9 ) ;56 (66.7) <o 001 95 (100) 87(100) 1.000
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g"tal number of chest compressions, g5 ¢,64 8 49.0457.3 <0.001 16131.8 159.0+35.7 0.628

Number of correct chest ?23.8i39.1§12.9i27.0'0.o31 74.7+65.9 88.8+67.0 ;0.196 |
CompreSSIOI]S n : :

Achivement of correct chest 13.0:21.4 7.0+148 0.031 40.8£36.0 48 5+36.6 o 196

compressions, % ‘ ‘
Attemps of AED operatlon n (%) ’71 (74 7) 25 (28 7) <O 001 95 (100) 87 (100) 1 ()OO

'Correct position of the defibillator
pad,n (%)

Data are means  + SD unless indicated otherwxse SD: srander dev1at10n

57 (60.0) 16(18.4) <o 001 90 (94. 7) 85 (97 7) 0 450
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Lay Rescuers’ Characteristics Affect Quality of Chest Compressions during cardiac-only
resuscitation
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Abstract:

[Introduction]Quality of chest compressions has been recognized as a key determinant of successful
outcome from cardiac arrest. However, whether the quality of chest compressions varies according
to lay rescuers’ characteristics including sex, age and body weight are unclear.

[Objective] To evaluate the associations between rescuers’ characteristics and the quality of chest
compressions.

[Method]Participants: General public (18 years or older). Data: Data were obtained from 182
participates in a 1-hour cardiac-only CPR training program. A 2 minute scenario-based test was
conducted and resuscitation skills were recorded automatically. Qutcomes: The primary outcome
was the proportion of chest compressions with sufficient depth among the total chest compressions .
Statistical Analysis: Difference in the proportion of sufficient chest compressions according to sex,
age (<=50, 51-60, >=61) and body weight (<=50, 51-55, 56-60, >=61Kg) were analyzed using
analysis of covariance.
[Result]The proportion of chest compressions with sufficient depth decreased with decreasing of
body weight. Female sex and aging were independently associated with poor performance of chest
compressions (Table). Time-dependent deterioration of the skills were observed (figure).
[Conclusion]Female sex, higher age, and low body weight of lay rescuers would lower the quality of
chest compressions.

Table: Factors associated with insufficient

chest compressions

Factors P 95% CI
Female 174 -339~-08
?ng (years)<=50 ireference
'51-60 1108 [209~-04 |
>=61 214 -33.9~-89
S)Veight (Kg) >=61 i;reference

56-60 31 -16.8~106
51-55 -154  -30.6~-0.1
<=50 - 288 -43.0~-14.6
ZCI: Confidence Interval
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Figure: The proportion of chest compressions with sufficient depth
according to body weight and time period of resuscitation
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