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Abstract

Influential Factors on Phased Survival

after Out-of-Hospital Cardiac Arrests

: Based on the ‘Acute Cardiac Arrest Survey’ of Korea Centers for Disease Control & Prevention

Young-Ah Lee
(Advisor: Prof. Seong-Chul Hong, M.D., Ph D.)

Department of Medicine, Graduate School, Jeju National University

Background: The survival rate of Out-of-Hospital Cardiac Arrests(OHCA) has been
low and showed limited progress remaining a significant issue in the emergency medical
area. In this regard, this research on main factors on phased survival of OHCA(1®phase
Pre-ER Survival, 2"phase ER Survival, 3"phase Hospital Survival, 4"phase
Neurologically Favorite Survival) was conducted. Moreover, Bystander CPR&AED and

regional characteristics were examined.

Methods: Based on the ‘Acute Cardiac Arrest Survey of Korea Centers for Disease
Control & Prevention, 145,656 cases of OHCA patients rushed to the ER by EMS
from January 1, 2012-December 31, 2016 were analyzed. Using the SPSS Statistics
(Ver. 23.0) Program, X°-test, Univariable logistic regression analysis, and

Multivariable logistic regression analysis were carried out.

Results: Compared to that of 2012, OHCA characteristics in 2016 showed an increase
in the case of age group of 79 or older, disease—caused arrest, Pre-ER-EKG
Shockable Rhythm, witnessed arrest, Bystander-CPR, Pre-ER-CPR, Pre-ER-
Defibrillation, and ER-CPR (p<.001). It also showed an increase of 2,139 times
(95%CI: 1.973, 2.320) in 1°phase ‘PRE-ER Survival’, 1,323 times(95%CI: 1.265, 1.384)
in 2"%hase ‘ER Survival, 1,421 times(95%CL 1.315, 1.536) in 3"phase ‘Hospital
Survival’, and 1,967 times (95%CI: 1.759, 2.200) in 4®phase ‘1% Neurologically Favorite

Survival.



As for main factors on phased survival of OHCA from 2015-2016, ‘Pre-ER
Survival rate was high in Pre-ER CPR(aOR 21.095[(95%CI: 15.596, 28.534]),
Pre-ER-Defibrillation(aOR  12.678[(95%CI: 11.709, 13.724]), Pre-ER-EKG Shockable
Rhythm(aOR 12.819[(95%CI: 11.811,13.914]), Witnessed Arrest(aOR 4.193[(95%CI: 3.865,
4550]), Bystander-CPR(aOR 2.930[(95%CIL: 2.708, 3.172]), and Bystander-AED(aOR
3.264[(95%CIL: 1.923, 5.533]). 2™phase ‘ER Survival' rate was 5.079 times(95%CI: 4.756,
5424) higher in Pre-ER-EKG Shockable Rhythm. 3"phase ‘Hospital Survival rate
was 12,085 times (95% CI: 10.703, 13.646) higher in TTM. The possibility of 4"phase
‘Neurologically Favorite Survival was high in Pre-ER-CPR(aOR 17.825[(95%CI:
12.259, 25.917]) and Pre-ER-Defibrillation(aOR 15.676[(95%CL: 14.195, 17.311]). In the
Multivariable logistic regression analysis, 1¥phase ‘PRE-ER Survival patients were in
the case of age group of 0-19, Pre-ER-EKG Shockable Rhythm, witnessed arrest,
and AED.

In 2016, Bystander-CPR rate was 16.81% and AED rate was 0.87%. In particular,
‘Witnessed Bystander-CPR’ rate was 9.63% and ‘Non-Witnessed Bystander-CPR’ rate
was 7.183%. In ‘Witnessed Bystander CPR’, 1°phase ‘PRE-ER Survival rate was
10.631 times (95%CIL: 9.094, 12.427) higher; 2"phase ‘ER Survival rate was 5.188
times (95%CL 1.205, 4.514) higher; 3™phase ‘Hospital Survival rate was 10.354
times(952%CI: 8.878, 12.075) higher; and 4"phase ‘Neurologically Favorite Survival' rate
was 17.254 times(95%CI: 13.780, 21.604) higher. In the Multivariable logistic
regression analysis, Bystander CPR in 2016 was done to male patients in the case of
age group of 0-19, Seoul-Incheon Cities, cardiac arrest, witnessed arrest, and public

places.

From 2015-2016, the rate difference of phased survival of OHCA in 17 cities and
provinces in Korea was 3.30 times in 1%phase ‘PRE-ER Survival, 2.10 times in 2"‘phase
‘ER Survival’, 2.79 times in 3"phase ‘Hospital Survival’, and 2.77 times in ‘Neurologically
Favorite Survival. The regional difference of CPR was 4.18 times in Bystander CPR,
146 times in Pre-ER CPR, and 259 times in TTM. In addition, in phased survival of
OHCA in 3 regional types, it showed a high possibility of 1%phase ‘PRE-ER

_iV_



Survival'(aOR  1.228[(95%CI: 1.128, 1.3371), 2"phase ‘ER Survival'(aOR 1.682[(95%CI:
1599, 1.768]), 3"phase ‘Hospital Survival'(aOR 1.724[(95%CL 1598, 1.859]), and 4™phase
‘Neurologically Favorite Survival'(a@OR 1.586[(95%CI: 1436, 1.753]) in Seoul-Incheon
Cities. As for CPR characteristics, it also showed 1.974 times (95%CIL 1.870, 2.084)
higher Bystander CPR, 2.551 times(95%CL 2.409, 2.703) higher Pre-ER CPR, and 2.347
times(95%CL 2.243, 2.445) higher TTM in Seoul-Incheon Cities.

Conclusions: Recently, main factors on phased survival after OHCA have been
similar but the influence of each of them has been different. Main factors on 1°%‘phase
‘PRE-ER Survivall have also highly affected 4"phase ‘Neurologically Favorite
Survival. In particular, the influence of Bystander-CPR showed significance.
Therefore, follow-up studies on efficient methods of CPR management in Pre-ER &

ER stages and 1002 witnessed CPR are expected.

Keywords: Out-of-Hospital Cardiac Arrests, Phased Survival. Bystander—-CPR
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Fig. 1. OHCA Phased Survival
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OHCA Occurrence
(N=145,656)
2012: 28,170 2013: 29,282 2014: 29,282 2015:
29,959 2016: 28.963

PRE-ER Survival Non- Pre-ER-ROSC
(Pre-ER-ROSC, N=6,693) 4.7% (N=138,963)
ER Survival

(N=24,931) 17.4%

|

Hospital Survival
(N=7,983)
2012~2016: 1°* Hospital: 7,157
2015~2016: 2" Hospital: 826

|
|

Neurologically Favorable Survival

(CPC 1~2) (N=4,242)
2012~2016: 1°* Hospital: 3,812
2015~2016: 2" Hospital: 430

Fig. 3. Study Target Selection.
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|
| |
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| | | |
Bystander Bystander Bystander
CPR - CPR+ CPR+
(N=8,849) (N=2,555) (N=1,905)
33.36% 19.0% 7.18%
(65.7%) (30.6%) (19.0%) (8.8%) (12.3%) (6.6%)
[ ] ]
Bystander Bystander
AED - AED+ AED+ AED -
(Only CPR) (N=28) (N=11) (Only CPR)
1.0% 0.6%
(0.1%) (0.03%)

Fig. 4. Study Target Selection of Bystander CPR.AED Factors.
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Socio-demographic factors T Socio-demographic factors
. Gender, Age, . Gender, Age,
Region, Cause Region, Cause
Cardiac attack factors Cardiac attack factors
. Disease-cause, . Disease-cause,
Pre-ER-EKG rhythm, Pre-ER-EKG rhythm,
Attack time, Season Attack time, Season
CPR factors: Pre Hospital CPR factors: Pre Hospital
. Place : Place

Witness, Witness-man, Witness, Witness-man,

Bystander CPR, Bystander CPR,

Bystander AED, Bystander AED,
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Witness-ER time Witness-ER time
CPR factors : In Hospital CPR factors : In Hospital
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OHCA Phased Survival 4 OHCA Phased Survival

1 Phase: PRE-ER Survival

1% Phase: PRE-ER Survival

2" phase: ER Survival

2" phase: ER Survival

3" Phase: Hospital survival

3 Phase: Hospital survival

4" phase: Neurologically
Favorable Survival(CPC1~2)

Fig. 5. Comparative Analysis of OHCA Factors, OHCA Phased
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Dependent variable Witness-man

OHCA Phased Survival Bystander CPR,
Bystander AED,

Pre-ER-CPR,
Pre-ER-Difibrillation,
Witness-ER time

1% Phase:

PRE-ER Survival

CPR Factors : In-Hospital
ER-EKG rhythm, ER-CPR

2" Phase: )
ER Survival

[ TT™ |

3 Phase: ]
Hospital survival

|
4™ Phase:
Neurologically
Favorable Survival
(CPC1~2)

Fig. 6. Analysis of Influential Factors on OHCA Phased Survival.
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Bystander CPR. AED Explanatory variable
performance

Adjusted for

Socio-Demographic
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Dependent variable Gender, Age,
OHCA Phased Survival Region, Cause
Bystander CPR

1% phase PRE-ER Survival

Bystander AED

2" phase: ER Survival Witness - CPR
3 phase: Hospital survival Witness
Witness-man

4™ phase: Neurologically

Pre-ER-EKG rhythm
Favorable Survival(CPC1~2)

Fig. 7 Analysis of Bystander CPR.AED Factors on OHCA Phased Survival.

Expl abl
OHCA occurrence Xplanatory variable
OHCA Factors
Gender, Age,
Dependent variable Region type,
Cause
Bystander CPR. AED Witness
performance Place

Fig. 8. Analysis of Influential Factors on Bystander CPR performance.
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Dependent variable 17 cities Cause
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CPR Factors
Witness, Witness-man,
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ER-CPR, TTM

OHCA Phased Survival
1* phase. PRE-ER Survival

2 phase: ER Survival

39 phese: Hospital survival

4" phase: Neurologically
Favorable Survival(CPC1~2)

Fig. 9. Analysis of regional Factors on OHCA Phased Survival.
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4. SAX &4
F3%¥ Az E SPSS Statistics (Ver. 23.0) Program$ o] 8383 & A FAo

AA, OHCAs SA (17431844, A2, ez 2 - % CPR), OHCA ©@A % A
Y EFd AE 54 A 8 A4S, Hr)ess A5 Ax=E20124, 20161)
ol 7b Qe AE dolry] Y& FtolAF BAXK test)S AAEAI, OHCA @A A
Fo]l A=W (2012, 20169) W3l Folx WIEe WMESS P35 AR (2012, 2016
d) Aol7t A=AE dotry] M AFALS A B4 HAT F U 2AxH

3] 7] & A] (Univariable logistic regression analysis)S A A8t tF.  odds ratios} 95% 41

=4, QA8 84 5ol OHCA wAE A=(Hdmztd A:
AE HY753E AL nxe s gy 2228 37 &4 (Univariable logistic
regression analysis) A g & Auz S Wdxz A - F CPR 549 4%
= ot 7] Sl A A EAS HABSe] Bl 2R AE
logistic regression analysis)S 2 A]8ta, OHCA EA9] odkdo] o] HEAAE do}
Bzl A Ed 22X A3 A EA (Multi- variable logistic regression analysis)S 2 Al 3+

t}. odds ratio, 95% A #]F7FS A AT}

e

=2
e
rﬂ‘.
rO
@)

PR-AED E4J9] &= (2012-20161) W3} FolE WlLZel MiE&S 4l
=33l 2016 = dukel CPR-AED E4o] OHCA AFE nx&= 9SS dolrr] ¢35

¢

AFAE sty EAS BAI F owhAg 2x2¥ 39 FA (Univariable logistic

O

regression analysis)S 2 AstG T du¢l CPR AAHFE ghatate] EAS dolrr] 9
3 Wz} WRgS AEETh gukel CPR A& nx= 2918 dolry] ¢ thd

% 2 2g

2 HAEA (Multi- variable logistic regression analysis)S Al 33} oF. odds

%l
ratio, 95% 213 7S A A A

YA, A2 17 AEd OHCA @4 AFMAEdyd 4%, 34 A%, we 4%
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H
HAd, Az, A S AAESATh =3 378 A 95 o] OHCA @AE =
of HXE FFHE dolry] AFAI G EHS RAT F W

3] 7] 4 (Univariable logistic regression analysis)S A A8t} odds ratio9}
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A2

1. 2012, 20164 OHCA £4, OHCA thAHY M= XiO
1) QTAESE - A 54 ol

ALy 54 AolE AuEgS o, A EEA 20160 FAF 18,5309
(63.98%)0] 14 10,4337 (36.02%)1R.t} Egkom 20129 Fak 16,9959 (64.06%), o4
9,536 (35.94%) 0l Hl&] ¥ o]z} floATh. Ry 20169 20~644 4021%= 713
wokom 65~784 29.50%, 794 o)A 27.72%, 0~194 258% wo= wgkon 201239
HlE] A 794 ool Ftetal e Y FellME BFE ghsigdon FAHoR
18 A THP<.001). A o1 20161 AW 74.81%= 20129 71.71%9l H]3)
et o BAA R FofstAtH(p<001). 37 Ao
Al 20.84%, % 61.76%, FAA(NFA A L)) 1740% w02 wokor} 20129 A L9134
20.69%, = 61.82%, B (HEA AQ)) 17.49%°] vlsir & o] 7b LA tk<Table 1>,

A 54 zolg dAureks u, AW Al 20161 41914 93.94% = i

ok

e
el
rle

g By 20160 M=

)

M
ke
e

B3R oolgdom 2012 91.72%¢<] wlel Fr1eg o EAA R FYsHATHp<001). ¥
QAN AEZ FoAA FA8E FEXE 20161 849%= 2012\ 4.54%¢°] w]s] S7ksA o
. FAAoR FodtAtH(p<00l). HAAF EEE 20166 08~18 51.9%= 2012

50.3%¢°l wls] sk AlE™ EEA 20166 AL 27.66%, B 25.33%, 71
24.36%, o & 22.65% o & ko 2012 AL 2747%¢°| nld) @ Aoz} AT F

Tz Ao AFAA B By 20161 19.36%= 201213 20.4%0) Bl AAask o
H AR o8t tH(p<.001) <Table 1>.

2) %= A - % CPR 54 ol
MYEd A CPR 542 duugte W, 548 A34x H&e 201610 4650%% .0

™ 2012y 39.52%¢] wlE] Frbslolom FAA o R fFodtAth(p<00l). 2% F HE U
ARl - A2 A B vl &S 20161 9.6%% o 2012 6.42%° F7Fa%d
o BAACZ foatAth(p<.001). 4wl CPR A ¥ &2 201613 16.81%% 2.9
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Table 1. Difference in Socio—demographic-Cardiac attack Characteristics

between 2012 and 2016

2012 2016
Characteristics (N=28,170) (N=28,963)
N % N % p-value
Gender Male 16,995 64.06 18,530 63.98 NS
Female 9,536 35.94 10,433 36.02
Age 0-19 yrs 849 3.2 746 2.58 <001
20-64 yrs 11,257 4243 11,645 40.21
65-78 yrs 8,277 31.2 8,544 295
>79yrs 6,148 23.17 8,028 27.72
Cause Disease 19,025 7171 21,666 74.81 p<.001
Region types Province 16,402 61.82 17,887 61.76 NS
(“é'fgg%ﬁ’os“;fgn gc)”y 4640 1749 5041 17.4
ﬁﬂegt‘ﬁc';g)gﬁﬂgﬁncny 5489 2069 6035 2084
Disease-Cause Cardiac 17,449 91.72 20,352 93.94 p<.001
f@t‘ﬁﬁgEKG Shockable 1,205 454 2,458 849  p<.001
Witnessed-Time 08~18 3,765 497 5,439 481 p<.05
18~08 3,807 50.3 5,876 51.9
Season Spring 6,651 25.07 7,336 25.33 NS
Summer 5,872 2213 6,559 22.65
Fall 6,721 25.33 7,056 24.36
Winter 7,287 2747 8,012 27.66
Place Public 5413 204 5,606 19.36 p<.001
Non-Public 21,118 79.6 23,357 80.64

2012 6.49%¢0l| Hl&l] wjg- Frietom FAH SR oA tH(p<001). Yrkl AED

AA HEL 20161 0.87% o 2012w 0.7%9] W& Z7tslgon E3E o]E OHCA
A AR Al Al dRkel AED 2 Ag wlER BS wiE 20161 0.13% 9o

20124 0.04%9l ¥l Z7hakA T EAH R HolahA Bk HAR

Hl &2 2016 84.19% % om 2012\d 46.07%¢° wvl3] ulg- 718t o

ATHP<001). WAEZA AAEEA ¥ 2016\ 11.42%2 201213 8.04%¢l w3
Frtetg o BAHe R FoATH(p<00D). HA-$FA A7 608 mwkel H&e

20161 91.62% 9 om 20121 89.69%¢°] wld] Frtetgon FAHoR oSkt

(p<.001)<Table 2>.

ML ¥ CPR 4L

AR RS W, &34 CPR 2A Hl&2 20161 55.6% % &
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o 2012 48.7%09l W8] ZUlstd o EAHoz fFosAthH(p<.001). 1

<
oy
o

AF2ZA SFASFA AA B 20163 2.30% o 2012\d 2.89% ] Hvl&] AL
EAH o7 st AtH(p<.001)<Table 2>.
Table 2. Difference in CPR Factors between 2012 and 2016
2012 2016
Characteristics (N=28,170) (N=28,963)
p-value
N % N %
Non-witnessed
Witness . 16,046 6048 15494 53.5
witnessed 10,485 3952 13,469 465 p<001
Bystander, other 24,827 9358 26,183 90.4
Witness-man EMS.Medical personel 001
First responder 1,704 6.42 2,780 96 P<
on duty
No
Bystander-CPR 24,810 93.51 22,069 83.19 a0t
Yes 1,721 6.49 4,460 16.81
No 1,709 993 4,421 99.13
Bystander-AED  Yes 12 07 39 0.87 o
(0.04) (0.13)
No
bre-ER.CPR 14,309 53.93 4,580 15.81
Yes 12,222 4607 24383 g4.19 <001
Pre-ER- No 24,397 9196 25,656 88.58
Difibrillation v p<.001
es 2,134 8.04 3,307 11.42
Witness-ER <60min 6,778 89.69 10,360 91.62
time . p<.001
260min 779 10.31 947 8.38
ER-CPR No 13127 513 11,981 44.4
p<.001
Yes 12,482 487 14.984 55.6
TT™ No. 25,763 97.11 28,297 97.72
Yes. 768 2.89 666 23 ,D<‘001
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3) OHCA dA AE Ao

OHCA w78 AEMA=IA AE, 72 A, 49 4L, 9588 48)e

20125 E 21060744 A3} F7F #4123 BAT<Figl0> 197 WA=zd 42 H&
220124 3.48%, 20131 3.69%, 2014 4.16%, 20159 5.05%, 2016 6.90%Z H3 =

7 EAE HAen, 2ud ‘eFA AE wlee 20129 16.08%, 2013 16.73%, 2014
17.15%, 20159 1751%, 20161 19.63%% Az Z7F 242 BT 394 1499 A
= e 20124 441%, 2013 4.84%, 2014y 4.77%, 20159 5.03%, 20164 5.94% =
Aak Z7) 2AE Bgon 2wy AFE HSE 20159 1.20%0]4 20169 1.60%2 =
7htgieh 39Al 13 H7)eEE AE nee 20129 1.84%, 20139 2.33%, 2014
2.70%, 20159 3.00%, 2016W 337%% A} Z7F 2AE Bon 23 THw oA <]
23} ¥y 5EE AE W& 20159 0.60%0 4 20166 0.80%= %718} th<Table 3.>.

2nd Neurologically favorite Survival

1st Neurologically favorite Survival

2nd Hospital Survival

1st Hospital Survival

ER Survival

PRE-ER Survival

0 5 10 15 20 2

2016 2015 2014 2013 2012

Fig. 10. Trends of OHCA Phased Survival in 2012 to 2016.
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Table 3. Trends of OHCA Phased Survival in 2012 to 2016

2012 2013 2014 2015 2016

Characteristics (N=28,170)  (N=29282) (N=29,282) (N=28,170)  (N=28,963)

N % N % N % N % N %
1% Phase:

RRE-ER Survival 922 348 1040 369 1219 416 1514 505 1998 6.90
2" Phase:

ER Survival 4266 1608 4712 1673 5023 17.15 5245 1751 5685 19.63
37, Phase . 1170 441 1363 484 1397 477 1508 503 1719 594
1 Hospital Survival ' . ' . ' : ' : ' :
2" Hospital Survival = = - - = = 356 120 470 1.60
4“1 Phase: )

1 Neurologically 488 184 656 233 791 270 900 300 977 337

Favorite Survival

2"Neurologically

Favorite Survival . - - - - - 187 060 243 0.0

OHCAs 4] 1%(2012, 2015)e] w2 OHCA wAE AES AFAS S 54
(dd, %, AL, A9FE)S RAY §F Auugs o, WdeAd 4ES 1y

7heAd e 2016191 79 201291 9o nmls] 2.139uH(95%CL: 1.973, 2.320), ‘gFA A

o

e By JheAe 201661 A9 2012991 Aol ws 1.323uH(95%CI: 1.265, 1.384),
201613 ‘129 AES ®wY JheAE 20161390 A% 20129 -0 wls 1.4219)
(95%CL: 1.315, 1.536), 1xploll o] ‘7] 5ssE AE'S 1vd 7MeA

w0

flo

201611 7 -

201231 7 $-o B8] 1.96790(95%CL 1.759, 2.200) z+zt A YERSth<Table 4>.

Table 4. Influence by year on OHCA Phased Survival between 2012 and 2016

2012 2016
Characteristics (N=28,170) (N=28,963) aOR 95% Cl
N % N %
1% Phase: 922 3.50 1998 6.90 2.139 (1.973, 2.320)
PRE-ER Survival ' ’ ' ' S
2" Phase: 4266 16.10 5,685 19.60 1.323 (1.265, 1.384)
ER Survival ' ' ' ' ' o
39 Phase:
2 sl Suriva 1170 440 1,719 590 1421 (1315, 1.536)
4" Phase:
1t Neurologically 488 1.80 977 340 1.967 (1.759, 2.200)

Favorite Survival
* Adjusted for Gender, Age, Cause. Region types.
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2. OHCA ttAY M=o o]x]= OHCA &4

1) OHCA chAlY M=o| o|x|= ol TALS|SHE EM

() 19A: PAEFA BEo MR A7 A 5

MAERY AEE B Absde $HY 4% o9 Aol s 1699 (95%CK

;

1563, 1.827), A% 7941 o] FQl 7ol Hla] 20~64410 A9 445491 (95%CL 3.981,
4.983), 0~194121 74%- 3.713wj(95%CL: 2.994, 4.605), 65~784<1 7 $- 2.1574](95%CIL:
1904, 2.443), =4 49lo] AWl A¢ ZIeb2W <l Aol wls] 25098 (95%CL: 2.267,
2777, AdFEel =0 Aol nls) FAAAZEA ALl A9 1.4449H(95%CL: 1.323,
1.575), A& A9l A9 1.326W1(95%CL: 1.219, 1.441) 7}7} =3kvk<Table 5>.

Table 5. Influence of Scio—demographic Factors on 1%phase PRE-ER Survival

2015, 2016
N (N=58922)
Characteristics 1%phase PRE-ER Survival
N % OR 95% Cl
Gender Male 2,617 6.94 1.69 ( 1.563, 1.827)
Female 895 422 1
Age 0-19yrs 17 7.89 3713 ( 2994, 4.605)
20-64yrs 2,193 9.32 4454 (3981, 4.983)
65-78yrs 833 474 2157 ( 1.904, 2.443)
>79rs 369 2.26 1
Cause  Disease 3,069 7.02 2509 (2267, 2.777)
Non-Disease 443 2.92 1
Region  Province 1,901 5.25 1
Types  Metopo e ) 761 7.41 1444 (1323, 1.575)
S tronaon City 850 6.84 1326 (1219, 1.441)

(2) 22 A ‘g3 BE'0 A= AFAS A 54

A AES BY A P A9 440 A5l wls] 1.287(952%CL: 1.231,
1.346), A48 794 o] 9o Hlsh 20~6441¢1 4§ 3.13241(95%CL: 2.951, 3.324), 0~
194121 7% 293481 (95%CI: 2.576, 3.341), 65~T78A]21 7% 1.9489) (95%CI: 1.826, 2.078),
Ay 919le] Al g ZIebEW < Aol wls] 1.31M1(95%CI: 1.246, 1.376), A9+
o] EQ 9o HlE AL - AHAA AL 17399 (95%CL 1.656, 1.828), F A (4 EA]
A9l A$- 1.33u0(95%CI: 1.258, 1.407) Z}7} = 9kth<Table 6>,



Table 6. Influence of Scio-demographic Factors on 2"phase ER Survival

2015, 2016
(N=58,922)
Characteristics 2Mphase ER Survival
N % OR 95% ClI
Gender Male 7,504 19.89 1.287 ( 1.231, 1.346)
Female 3,448 16.27 1
Age 0-19yrs 356 24.02 2934 ( 2.576, 3.341)
20-64yrs 5,936 25.23 3.132 ( 2.951, 3.324)
65-78yrs 3,047 17.35 1.948 ( 1.826, 2.078)
>79yrs 1,591 9.73 1
Cause Disease 8,554 19.55 1.31 ( 1.246, 1.376)
Non-Disease 2,388 15.73 1
Region Province 5776 15.95 1
Types  Metopolan Sud) 2,071 20.15 133 (1.258, 1.407)
oo Ciy 3,083 2481 1739 ( 1.656, 1.828)

(3) 3GA: ‘WY BE'o v A= AFAS 5HE EA
g 1Y e WA A o149 Aol we) L7584 (95%CL 1633,
1.891), 4% 7941 ©14F¢l Aol mlal] 20~644191 A5~ 5.728W(95%CL: 5.107, 6.424), 0~
194121 79~ 51558 (95%CL: 4.216, 6.304), 65~784<1 7S 2.8278(95%CL: 2.495, 3.202),
dglo] Al e ekl -l nlsl 1.99981(95%CL 1.832, 2.183), A1+
| =9 Aol v AeAdA A A9 1.824u1(95%CL 1.694, 1.964), FAA(#FA] A

wel A

i
O

]

9])el 79 1.38791(95%CL: 1.694, 1.964) ztz} = 3kth<Table 7>.

Table 7. Influence of Scio-demographic Factors on 3phase Hospital Survival

2015, 2016
. (N=58.922)
Characteristics 3"phase Hospital Survival

N % OR 95% Cl
Gender  Male 3,045 8.07 1758 (1633, 1.891)

Female 1,008 476 1
Age 0-19 yrs 147 9.92 5155 ( 4216, 6.304)
20-64 yrs 2,564 109 5728 ( 5.107, 6.424)
65-78 yrs 1,000 5.69 2827 ( 2.495, 3.202)

>79yrs 342 2.09 1
Cause  Disease 3,433 7.85 1999 (1832, 2.183)

Non-Disease 620 4.09 1

Region  Province 2,044 5.64 1
Types Me}ggggg;tasgjggg) 787 7.66 1387 (1273, 1510)
oo iy 1,222 9.84 1824 ( 1.694, 1.964)
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(4) 49A: "W s AR WA= AFAI A 54

WrEaE AES By M B A o349 Agdl Bs) 2.2329(95%CL
2014, 2472), AN 94 o1l A wlH 20~644< B 13359 (9B%CE
10.833, 16.444), 0~1941¢1 79 10.79%(95%CL: 8019, 14.514), 65~78491 75 4.46v)
(95%CIL: 3562, 5572), ANANA A2 A$ 71 Zgol vla) 4759 (959%CL
4044, 5573), 37} AGelA =9 Aol wla] H&AHA A$ 175 (95%CL 1588,
1.928), FAA(MFA AeDHS 49 1.4791(95%CL: 1.319, 1.641) 7}t = kth<Table 8>.

Table 8. Influence of Scio—demographic Factors on 4®phase Neurologically Favorite

Survival
2015, 2016
o (N=58,922)
Characteristics 4"phase Neurologically favorite Survival
N % OR 95% ClI
Gender Male 1,833 4.86 2232 (2014, 2472)
Female 474 2.24 1
Age 0-19 yrs 87 5.87 10.79 (8019, 14.514)
20-64 yrs 1,685 716 13.35  (10.833, 16.444)
65-78 yrs 441 251 446  (3.562, 5.572)
279yrs 94 0.57 1
Cause  Disease 2,144 490 475 (4044, 5573)
Non-Disease 163 1.07 1
Region  Province 1,155 3.19 1
Types Metropolitan Cit
P (ex?ept Sejongy) 475 4.62 147 (1319, 1.641)
Seoul-Incheon
Metropolitan City 677 5.45 1.75 ( 1.588, 1.928)
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o
Am

4. WEs 4.3 CPR E4o] OHCA @A™ Azd A A <

(95%CL: 1.923, 5533), ¥ukel CPR HAl®l 49 18A] @& A5l nHls] 2.93091(9%5%CL
2708, 3171) 747} w9~ =k mek WAl FF gl d-9-(a0OR 1.958 [95%CI: 1.805, 2.1241),
ZH F EU - 2B - HEuke Al HARR] 45-(a0OR 1674 [95%CI: 1512, 1.854]), &
Hlelo] A4 A-9-(aOR 1.285 [95%CL 1.103, 1.497]) Z}zt =4tk s HA4-8H4
60 kel 749 60 o)Akl Zg-o Hlah 0.70581(95%CL 0.607, 0.819) St tth<Table 9>.

Table 9. Influence of Cardiac attack-CPR Factors on 1%‘phase PRE-ER Survival

2015, 2016
(N=58,922)
Characteristics 1*'phase PRE-ER Survival
N % aOR 95% Cl
Disease-Cause Cardiac 2,870 7.02 1.285  (_1.103, 1.497)
Pre-ER-EKG Non-Shockable 1,791 3.30 1
rhythm Shockable 1,721 3742 12.819 (11.811, 13.914)
Attack-Season Spring 886 5.80 1.161 ( 1.051, 1.281)
Summer 891 6.70 1314 (. 1.190, 1.452)
Fall 908 6.34 1.257  ( 1.139, 1.388)
Winter 827 5.16 1
Place Public 1,038 9.20 1.958 ( 1.805, 2.124)
Witness Witnessed 2,701 10.43 4193 ( 3.865, 4.550)
Witness-man EMS. Mfgggggrpgﬁ%ﬁ'y 498 970 1674 (1512, 1.854)
Bystander-CPR Yes. 1,145 13.64 2930 (2708, 3.172)
Bystander-AED Yes. 26 40.00 3.262 (1923, 5.533)
Pre-ER-CPR Yes. 3,469 7.66 21.095 (15.596, 28.534)
Pre-ER-Difibrillation  Yes. 2,015 32.79 12.678 (11.709, 13.724)
Witness-ER time < 60min 1,959 10.19 0.705 ( 0.607, 0.819)
ER-EKG Other - - - -
Shockable - - - _
ROSC - - - -
ER-CPR Yes. - - - -
TT™ Yes. - - - -

* Adjusted for Gender, Age, Cause, Region types.
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(2) 297 ‘g7 Ao WA AL, wang -

e 7 $-o wlal 424291 (95%CIL: 4.001, 4.498), EA€E A A9
of wa] 3.225%(95%CIL: 3.082, 3.375) z+z} u]$- = Sktk<Table 10>.
FEo Ankel CPR AAlE A 287 e A 5ol s 1.9179(95%CI: 1.814, 2.025),

WAl A "ol o820 A$-(aOR 1.110 [95%CI: 1.045, 1.179]), kA8
1.308 [95% CI: 1.239, 1.381]), &2 -¢34
8l 1.62541(95%CI: 1.437, 1.837) 7}z =Skuh,
214l A 9o HlE] ke (aOR 0522 [95% CI: 0.479, 0.568

9 CPRYF AAld A 5o wla) &

7 $-(aOR
Alzko] 60% mwkel 7-9- 60 o] el
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Table 10. Influence of Cardiac attack-CPR Factors on 2"phase ER Survival

2015, 2016
(N=58,922)
Characteristics 2"phase ER Survival
N % aOR 95% Cl

Disease-Cause Cardiac 7,576 185 0.522 (0479, 0.568))
Pre-ER-EKG Non-Shockable 8.420 15.50 1
rhythm Shockable 2,510 54.58 5079 (4.756, 5.424)
Attack-Season Spring 2,750 18.00 1.023 ( 0.964, 1.085)

Summer 2,607 19.62 1.108 ( 1.044, 1.177)

Fall 2,715 18.95 1.089 ( 1.027, 1.156)

Winter 2,858 17.83 1
Place Public 2,553 22.62 1308 ( 1.239, 1.381)
Witness Witnessed 7,368 28.45 3225 ( 3.082, 3.375)
Witness-man EMS.Medical personel.

First responderpon duty 1,750 34.10 2370 ( 2.224, 2.526)
Bystander-CPR Yes. 2,447 29.15 1917 ( 1.814, 2.025)
Bystander-AED Yes. 29 44.62 1.579 (0.947, 2.632)
Pre-ER-CPR Yes. 10,247 22.62 4709 ( 4.001, 4.498)
Pre-ER-Difibrillation v, 2983 4854 4242 (4231, 4755)
Witness-ER time < 60min 5,682 29.54 1625 (1437, 1.837)
ER-EKG Other 8,843 15.79 1

Shockable 325 33.96 2.069 ( 1.800, 2.378)

ROSC 1,762 90.50 43908 ( 37.595, 51.281)
ER-CPR No. 6 0.0 - -

Yes. 7,741 25.62 - -
™ Yes. - - - _

* Adjusted for Gender, Age, Cause, Region types.
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(3) 3uA: ‘P9 A WA= AFTH, W9wdt A-F CPR 54

WY AEES 1Y e YA dER el $A8E 49 nFFEd AT
of w3l 1057981 (95% CL 9.745, 11.394), Bx A &fA AAE A 282 & A4S
Hlef 12.0858(95% CL 10.703, 13.646), {9 =24 CPR AAld 74§ 2285 & A4
of Hla] 9.684W(95% CI: 7.948, 11.800), B A== AAE7] AA8 49 1%8x &
73 9-o Bl 9.497wl(95% CIL: 8.815, 10.233), &A € AAAS A5 2=8A e 7S
Hl s 475591 (95%CL 4.396, 5.142), dukl CPR AAl® A9 1%x] k2 2ol Hl&
2.71290(95% CI: 2515, 2.925), dukel AED AAlE A$ CPRY AAlE 7 S-o Hs
2.32691(95%CL: 1.353, 3.998), &% % Twdld - 5 - FE2wgAe A9 AS
a8z ke A9 w3 22159 (95%CL 2.025, 2.423), AHgele] Alelgel AL 7E
A9l Ao e 2.0419(95% CIL: 1.724, 2.418), ¢34 CPR AA® A$ 189x &
o 79 uE 2.155%1(95% CI: 2.013, 2.306) Z}z} w]$- = ¢kth<Table 11>

EF 5A-SFA A7ko] 608 m]wkel A -9-(aOR 1.410 [95%CL: 1.190, 1.670]), &4 &

749-(aOR 1972 [95% CI: 1.827, 2.129]), Ay A "ol &2 7 $-(aOR 1.184
[95%CI: 1.080, 1.299D) 7tz} Egkeh wbd &34 A= &34 CPR 2AA9 49 55%,
$3F4 CPR AAHA ke 79 0.0%AtH<Table 11>,

Table 11. Influence of Cardiac attack-CPR Factors on 3"phase Hospital Survival

2015, 2016
(N=58,922)
Characteristics 3"phase Hospital Survival
N % aOR 95% ClI
Disease-Cause ___ Cardiac 3277 8.02 2041 (1724, 2.418)
Pre-ER-EKG Non-Shockable 2,252 415 1
rhythm Shockable 1,801 39.16 10.537 (. 9.745, 11.294)
Attack-Season Spring 989 6.47 1.044 ( 0.952, 1.145)
Summer 999 7.52 1.184 ( 1.180, 1.299)
Fall 1,050 7.33 1178 ( 1.075, 1.291)
Winter 1.015 6.33 1
Place Public 1192 10.56 1834 (1699, 1.980)
Witness Witnessed 3,180 12.28 4755 (4396 5.142)
Witness-man Ei’\r/'sts'm&fjc;ﬁ?jlefgﬁodnﬁly' 706 1376 2215 (2025 2.423)
Bystander-CPR Yes. 1,250 14.89 2712 (2515, 2.925)
Bystander-AED Yes. 23 35.38 2326 ( 1.353, 3.998)
Pre-ER-CPR Yes. 3,950 8.7 9.877 ( 8.102, 12.040)
Pre-ER-Difibrillation  Yes. 2,063 33.57 9.497 ( 8.815, 10.233)
Witness-ER time < 60min 2,487 12.93 1410 ( 1.190, 1.670)
ER-EKG Other 2,555 4.56 1
Shockable 176 18.39 3.11  ( 2.616, 3.700)
ROSC 1,322 67.90 35.871 (32.184, 39.981)
ER-CPR No. 0 0.00 - -
Yes. 1,666 5.5 - -
™ Yes. 646 49.96 12.085 (10.703, 13.646)

* Adjusted for Gender, Age, Cause, Region

types.
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(4) 427 ‘H763 S BE A= AL, Yd=x A& CPR 54
2]

91 7o wlal 16.06891(95% CI: 14.571, 17.718), AW o] A4l 74§ HlAIQ1IA<l
75-o) wls] 55338 (95%CL: 4.01, 7.734), &kl CPR AAl€ A 2%8A & 450

= ) =
vls] 3.369M1(95% CI: 3.067, 3.701), A FFFrd A5 vlF3ghd Ao vl

2.2879(95% CI: 2.079, 2517), %A% A4 A5 184 & 4o #la 6.0621)
(95% CI: 5410, 6.794), WY =2" CPR AA ¥ 29 28] ke 7o naf 17.8254
(95% CI: 12.259, 25917), HA=2d AAE7] AA8" A5 295 &L A 5o Hal

a4 e Bl v

15.67691(95% CI: 14.195, 17.311), HZ A=A A" 4%
7.04791(95% CI: 6.109, 8.128), ¥kl AED 2
w1 (95%6CL: 1.119, 3.647) 74z} v - =k th<Table 12>,

T3 5A4-3FA AlZE 607 vkl -9-(aOR 1.303 [95%CL 1.058, 1.606]), qr4 A4 o &
2l d-%(@OR 1274 [95%CL 1129, 1.438D) Ztz} =Skth vk &34 AE ¥&e &7
CPR 2 A¥ 79§ 1.65%, 334 CPR AAI=A] ¢k %9 0.0%AtH<Table 12>.

Table 12. Influence ofCardiac attack-CPR Factors on 4"phase Neurologically Favorite Survival

2015, 2016
(N=58,922)
Characteristics 4™phase Neurologically favorite Survival
N % aOR 95% ClI

Disease-Cause Cardiac 2,105 515 5.533 (401, 7.634)
Pre-ER-EKG Non-Shockable 886 163 1

Shockable 1,421 30.90 16.068 (14.571, 17.718)
Attack-Season Spring 1,127 3.93 1.139 ( 1.009, 1.285)

Summer 588 3.85 1.274 (1.129, 1.438)

Fall 595 4.48 1.130 ( 1.000, 1.276)

Winter 562 392 1
Place Public 768 681 2287 (2079, 2.517)
Witness Witnessed 1.934 747 6.062 ( 5410, 6.794)
Witness-man Fhot responder on duly 382 744 1966 (1747, 2213
Bystander-CPR Yes. 871 10.38 3.369 ( 3.067, 3.701)
Bystander-AED Yes. 17 26.15 2.02 (1119, 3.647)
Pre-ER-CPR Yes. 2.279 5.03 17.825 (12.259, 25.917)
Pre-ER-Difibrillation  Yes. 1,589 25.86 15.676 (14.195, 17.311)
Witness-ER time < 60min 1,516 7.88 1.303 ( 1.058, 1.606)
ER-EKG Other 1210 216 1

Shockable 128 13.38 3.923 ( 3.207, 4.800)

ROSC 969 4977 32004 (28547, 35.880)
ER-CPR No. 0 0.00 - -

Yes. 482 1.6 - -
™ Yes. 346 2676 7047 (6109, 8.128)

* Adjusted for Gender, Age, Cause, Region types.
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<Table 13>.

Table 13. Influential Factors on 1%*phase PRE-ER Survival (Vulti-variable logistic

regression analysis)

2015, 2016
o (N=58,922)
Characteristics 1%phase PRE-ER Survival
OR 95% Cl p-value
Gender Male 1.154 (0942, 1.414) 0.167
Cause Disease 1.125 (0.858, 1.474) 0.394
Region Types  Province . 1 0.000
M etiond) 1.075 (0854, 1353) 0536
kool Giy 0671 (0554, 0.814) 0.000
Age 0-19 yrs 5.862 ( 3.653, 9.407) 0.000
20-64 yrs 3.152 (2.315, 4.292) 0.000
65-78 yrs 1.756 (1 1.259, 2.449) 0.000
>79yrs 1 0.001
Pre-ER-EKG Shockable 9.836 ( 8.200, 11.798) 0.000
rhvthm
Bystander-AED  Yes. 4.190 (2134, 8.226) 0.000
witness witnessed 2.469 ( 2.015, 3.025) 0.000
constant 0.016 0.000
R? 0.340

* Variables were input in the sequence of Gender, Cause, Region types, Age, Pre-ER-EKG rhythm,
Bystander-CPR, Bystander-AED, Witness.
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(2) 32A: "W AE ) M= 2A(AF 2 ~¢ 3]FEA)

>

‘W AES BY JteAe FA A9 1.25791(95% CIL 1.033, 1.530), #9530
%= 9l Ao HlE] MLAHMAIA A9 1.274W(95% CL 1.065, 1.524), <13 794 o] 4kl
ZA9-o] HlEA 0~194191 ZA$- 7.125%1(95% CI: 4.477, 11.337), 20~6421 79 3.9904)
(95% CI: 2,925, 5442), 65~7841¢1 7% 1.943(95% CI: 1.390, 2.716), ¥ %=
= AT 59 A9 9.215%(95% CL 7.729, 10.987), dukel AED AA % 7S 36144
(95% CI 1.834, 7.122), =A% AAA<1 74§ 2558u(95% CI 2.110, 3 2}
oo ¥y AES g 34, 0~194, e EdAAAE £48E, 245 A

FAA, duiel AED A Ade-oloen, i dlahs FHskiv<Table 14>

Table 14. Influential Factors on 3"phase Hospital Survival (Multi-variable logistic
regression analysis)

2015, 2016
(N=58,922)
Characteristics 3"phase Hospital Survival
OR 95% Cl p-value
Gender Male 1.257 ( 1.033, 1.530) 0.022
Cause Disease 0.828 ( 0.650, 1.054) 0.125
Region Types  Province 1 0.029
Metropolitan City 1129 0.896, 1.422 0.304
(except Sejong) : (0.8%, 1422) :
Seoul-Incheon
Metropolitan City 1.274 ( 1.065, 1.524) 0.008
Age 0-19 yrs 7.125 ( 4477, 11.337) 0.000
20-64 yrs 3.990 (12925, 5.442) 0.000
65-78 yrs 1.943 (1390, 2.716) 0.000
>79yrs 1 0.000
Pre-ER-EKG Shockable 9.215 ( 7.729, 10.987) 0.000
rthym
Bystander-AED  Yes. 3614 (1.834, 7.122) 0.000
witness witnessed 2.558 (2110, 3.103) 0.000
constant 0.015 0.000
R? 0.345

* Variables were input in the sequence of Gender, Cause, Region types, Age, Pre-ER-EKG rhythm,
Bystander-CPR, Bystander-AED, Witness.
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3. OHCA A M ZEof o|x|= 2dukel CPR - AED §4

1) <elukel CPR +- AED £4

HAEHANAL A5 & 20129 3.90%, 2013 4.50%, 2014 5.40%, 2015
9 6.00%, 201613 7.60%% HA F7F FAE BRATh 24" AFAEA b&e 20123
39.52%, 20134 36.06%, 20143 39.49%, 2015\ 41.49%, 201611 4650% = Hx Z71 3
Ag B 2% F 7Teuld - g8 - HE2ugA 542 v 20129 6.42%,
2013y 6.28%, 20143 6.83%, 20159 7.85%, 20161 9.60% = A Z7F FAE KB

olukel CPR AAl HI&S 20129 6.49%, 2013W 857%, 2014d 12.10%, 20154
13.13%, 2016\ 16.81% % Hx} F7F FAS HAh dukel AED A H&& 20129 12
4(0.70%), 2013 19%(0.79%), 2014:d 307 (0.85%), 20151 26%(0.66%), 201613 39
(0.87%)0.2 YePG ubd o] 2 OHCAs ¥HAlst A ul2dzbo] A Lukel AED 2 A&k H
S8 BYS w2012 1278(0.04%), 2013 1978(0.06%), 20143 30 (0.10%), 2015
267 (0.08%), 20163 397 (0.13%) 0.2 Ax=d o7} §Iith<Table 15>,

53], 54-CPR A& AHRges w, ‘574 F Al CPR AA" vlg2 20124
361%, 2013 4.48%, 2014\d 6.46%, 2015\ 7.03%, 20161 9.63% = Mzt 71 FA=
201630 = 2012 o] W& 278 Z7FE HJu<Fig. 11.>. ‘ZA 5 4ol CPR AA)
H] €& 201213 2.87%, 20133 4.09%, 20143 5.64%, 20153 6.10%, 201611 7.183% = #

o

b F7F FAR 2016dd= 20123 wls) 258 F7HE EATh W B4 § dwil
CPR " AA" v]&L& 2012 3591%, 20133 31.58%, 2014 33.02%, 2015 34.45%
201613 3336%% HA A FAR 2016@0= 20120 wlE) 098 #HAE HAT
<Table 15>.
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Table 15. Trends of Bystander CPR - AED Factors in 2012 to 2016

2012 2013 2014 2015 2016
Characteristics (N=28,170)  (N=29,282)  (N=29,282) (N=29,959)  (N=28,963)
N % N % N % N % N %
Pre-ER
“EKG Shockable ~ 1045 390 1279 45 1555 540 1810 600 222 760
rhythm
Witness ~ Witnessed 10485 3952 10159 3606 11562 3949 12429 4149 1340 4650
. EVE Medd.
Witness  pesordl st 4704 60 1770 628 199 68 232 78 2780 960
-man responckr
on duty
_B(y:;tsnder Yes. 1721 649 2415 85 354 1210 3935 1313 4460 1681
Bystander  Yes 2 07 9 0™ 30 08 2% 06 39 08
-AED (0.04) (0.10) (0.10) (0.09) ©.13)
Witness \é‘g:‘(‘f)ss(') 15084 5761 16858 5984 16069 5488 1572 241 1320 4983
-CPR
Witness(-) 7 g7 1153 40 1651 564 188 610 1905 718
CPR(+)
\(’:‘I’f}{‘(‘f)ss(*) 956 391 88 3158 960 B® 1032 M5 889 BH
\C"gtR”(is)s“) % 361 122 448 188 646 2107 703 2555 963
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2) OHCA gAY AFo) vx]:= Aukel CPR - AED §4

Q)

CPR - AED 54J¢] OHCA &AM A& v A&
BAske] Ay Rt

JFH S ATAIFH 54

h 84

3.015M0(95% I: 2.71, 3.353), &% & T34 -
AS 18x e A w3 2111¥1(95% I 1.823, 2.444), dukel AED AA|® #A$
CPRyF 2 A8k 791t} 509181 (95%CL: 2,573, 10.075), &3]
CPR H] 3|

Qgukel CPR m] A A]’9]

‘ oF
A URkR

= =

R B

8 ‘=24 & gukel CPR AAl'g

T = =
10.63181(95%CT: 9.094, 12.427) ‘&7 %
3.794, 5.027),

<Table 16>.

749 4.3681H (95%ClL:

‘EAKs Al CPR I'd A9 2.792¥1(95%CL: 2.230, 3.296) =Skt

= RS

12

Table 16. Influence of Bystander CPR - AED Factors on 1%phase PRE-ER Survival in 2016

2016
(N=28,963)
Characteristics 1*phase PRE-ER Survival
N % aOR 95% ClI
Bystander-CPR ~ No. 1,068 4.84 1
No. EMS. Medical personel
on duty pe 256 10.52 2111 (11.823, 2444
Yes. Bystander 674 15.11 3.015 (271, 3.353)
Bystander-AED  No. 654 14.79 1
Yes. 20 51.28 5.091 ( 2.573, 10.075)
Witness-CPR Witness(-)CPR(-) 281 213 1
Witness(-)CPR(+) 117 6.14 2792 (1 2.230, 3.496)
Witness(+)CPR(-) 787 8.89 4368 ( 3.794, 5.027)
Witness(+)CPR(+) 557 21.8 10.631  (9.094, 12.427)
* Adjusted for Gender, Age, Cause, Region types.
(2) 22A: &34 AL A= A CPR-AED 54
SEd AES 1Y JheAde 4wl CPR AAHE AS 2%8x & g0l HlE

Foiel - o2 d- AR A HA4 CPR AA
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A “EAkT ¥kl CPR W]AA'E 49 W& B4 ¥ oukel CPR 448 4% 51880

(95%CL: 1.205, 4.514), ‘-7 F kel CPR WAAI'Sl 79 286141 (95%CL: 2.651, 3.083),

fo
Y,
O
o
K
o,
i)
o
@
ae)
=
i
>,
)
oM,

9- 1.7729§(95%ClL: 1.552, 2.023)] 3= 3kth<Table 17>.

Table 17. Influence of Bystander CPR - AED Factors on 2"phase ER Survival in 2016

2016
(N=28,963)
Characteristics 2"9phase ER Survival
N % aOR 95% CI

Bystander-CPR  No. 3,464 15.7 1
o O e cal persond 872 35.83 2820 (2569, 3.321)
Yes. Bystander 1,349 30.25 2.037 ( 1.887, 2.198)

Bystander-AED  No. 1,328 30.04 1
Yes. 21 53.85 2.332 (1.205, 4.514)

Witness-CPR Witness(-)CPR(-) 1,331 10.07 1
Witness(-)CPR(+) 344 18.06 1772 ( 1.552, 2.023)
Witness(+)CPR(-) 2,133 24.1 2.861 ( 2.651, 3.088)
Witness(+)CPR(+) 1,005 39.33 5188 (4.687, 5.742)

* Adjusted for Gender, Age, Cause, Region types.

(3) 324 ‘YA AE' 0 v x= w2l CPR-AED §4
W AES HY JpsAS 9urel CPR AANE A9 138A && 799 Hlg) 2.822

w1 (95% Ii 2541, 3.134),2% & THdd - o mQl-dxmgael %42 CPR 2AAH 4

o gz ke 7%o wa) 3.063u1(95% 1:2.600, 3.487), Uukel AED Al 79 CPR
g AAE 79w 3901(95%CL 1.205, 4514), 3 =7 -2wsl CPR A oA ‘7%

odukel CPR WA Ag-o Hls) ‘%74 § dnkel CPR AA'g 49 10.3549)
(95%CL: 8878, 12.075), ‘57 F dwel CPR " AA'Q 74§ 446081 (95%CI: 3.886, 5.118),
‘EAk s Awkel CPR AAI'E 74§ 246200 (95%CI: 1.966, 3.083) = $kth<Table 18>.

Table 18.Influence of Bystander CPR - AED Factors on 3phase Hospital Survival in 2016

2016
(N=28,963)
Characteristics 3"phase Hospital Survival
N % aOR 95% ClI

Bystander-CPR No. 1,126 5.1 1

No. gnw%mybdlcal personel 371 15.24 3.063 ( 2.690, 3.487)

Yes. Bystander 692 15.52 2.822 (1 2.541, 3.134)
Bystander-AED  No. 674 15.25 1

Yes. 18 46.15 3.901 ( 1.962, 7.759)
Witness-CPR Witness(-)CPR(-) 294 2.22 1

Witness(-)CPR(+) 115 6.04 2462 ( 1.966, 3.083)

Witness(+)CPR(-) 832 94 4460 ( 3.886, 5.118)

Witness(+)CPR(+) 577 22.58 10.354 ( 8.878, 12.075)

* Adjusted for Gender, Age, Cause, Region types.
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(4) 42A: ‘{71535 BE0 v A= 22 CPR-AED 54
R

)5 HE HES 1w Hede Qe CP

O

ANE B a8A e A5l e

i

3.4831(95% [ 3.049, 3.978) %A UEhdth 2% F FHFU - o= Axukgaiel
Az CPR AAE #A% 28x eke A4S wla 27799 (95% I 2325, 3.321), kel
AED 248 7% CPRu 2A19 76 wa) 2.6698(95%CL 1.270, 5.609), E3] =7 -

O

Aukel CPR AAJol A “EAek s dwkel CPR WAA'® A 9-o wls ‘574 & dukel

O

PR AAI'sl 7§ 17.25491(95%CT: 13.780, 21.604), ‘&2 & Unkel CPR WA AI'Ql 74 §-
6.40081 (95%CL: 5.156, 7.945), ‘E-A ks Aukel CPR AA'® 7% 3.01081(95%CL: 2.144,
4.225) =3kth<Table 19>.

Table 19. Influence of Bystander CPR - AED Factors on 4%phase Neurologically
Favorite Survival in 2016

2016
(N=28,963)
Characteristics 4"phase Neurologically favorite Survival
N % aOR 95% ClI

Bystander-CPR ~ No. 564 2.56 1

No. gn’\"ég/tybd'ca' personel 185 7.60 2779 (2325, 3.321)

Yes. Bystander 471 10.56 3483 (3.049, 3.978)
Bystander-AED  No. 459 10.38 1

Yes. 12 30.77 2669 ( 1.270, 5.609)
Witness-CPR Witness(-)CPR(-) 105 0.79 1

Witness(-)CPR(+) 53 2.78 3.010 ( 2.144, 4.225)

Witness(+)CPR(-) 459 5.19 6.400 ( 5.156, 7.945)

Witness(+)CPR(+) 418 16.35 17.254 (13.780, 21.604)

* Adjusted for Gender, Age, Cause, Region types.
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3) 4wl CPR AA 9 tj4d=9 OHCA 54

20168 ARkl CPR AAld did#ke] OHCA 578+ <Table 20>
dlA = FA 292378 (17.21%)0] 48 153778 (16.11%) 8t @atoH,
20.76% 2 7} E@okon 20~644 1872%, 65~784 16.20%, 794 o] 14.39% <=ol A
o AGGEE B MEAHAA 26.22%, FAAAFTA AL 17.02%, = 13.66% <

o2 BT Wl BxoA HH 1837%c¢] W 9 1222% X} @okow Aw<lel

b
Zoyth Al F X

e 2

wol A Ael4 1816%0] w414 2191%mr} Bkl BA-Awke) CPRA %7 F

r

AWkl CPR Al 224%% HZA¢5 dwkel CPR A4l 126%X 1t B3kt S s

¢

T2 1921%, N FEFF A 16.19% 2 H|$=3 Bxz eyt

Table 20. OHCA Factors on Bystander CPR Performance in 2016

2016
o (N=28,963)
Characteristics Bystander CPR
N %
Gender Male 2,923 17.21
Female 1,537 16.11
Age 0-19 yrs 142 20.76
20-64 yrs 1,979 18.72
65-78 yrs 1,266 16.2
279yrs 1,073 14.39
Region-types Province 2,257 13.66
Metiopolien Cit
Metropoitan City 1424 26.22
Disease 3,639 18.37
Cause .
Non-Disease 821 12.22
, Cardiac 3,393 18.16
Disease-Cause .
Non-cardiac 246 21.91
WitnessedER  0g..18 1,133 240
18~08 1,227 24.0
Witness Witnessed 2,555 19.9
Non-Witnessed 1,905 12.3
Place Public 1,052 19.21
Non-Public 3,408 16.19
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4) 2ukel CPR A A9 vl x= Q9 (hHzk 2A~E 3]9EA)

2016 RSl CPR Aol mA= 29S vgild =AY 3oz dHEgS

£

, dukele] CPR A & 7o A® 794 o]l Aol Hla 0~19410 749
1.95641(95% CI: 1.597, 2.396), 20-644] 21
7B 1.1479(95% CI: 1.047, 1.257), A 9F&o] =l Aol sl A&qxAA 45

1.48191(95% CIL: 1.355, 1.618), 65-784]¢<]

—[o

2.129v1(95% CL 1972, 2.297), FAA(AFEA A<l 79 1.243v1(95% CL 1.136,
1.360), A 1olo] gl 4$ 1.756%(95% CL 1.607, 1.919), ZA€ AAA S 2%
1.841(95% CIL: 1.729, 1.975), WA 27F 333409 249 1.2649(95% CL 1.162, 1.375)
Zbzh =tk wEba] dwkle] CPR AAlE didats 0~1941, A o] AaddA,

7]
Ay Q9o M4, AR WFAA, wA FEdrd FSAon, 4uve Fasan
<Table 21>.
Table 21. Influential Factors on Bystander CPR Performance in 2016
(Multivariable logistic regression analysis)
2016
(N=28,963)
Characteristics Bystander CPR
OR 95% Cl p-value
Gender Male 0.985 (0917, 1.059) 0.684
Age 0-19 yrs 1.956 ( 1.597, 2.396) 0.000
20-64 yrs 1.481 ( 1355, 1.618) 0.000
65-78 yrs 1.147 ( 1.047, 1.257) 0.003
>79yrs 1 0.000
Redi Province 1 0.000
cgion Metropolitan City
-Types (except Sejong) 1.243 (1136, 1.360) 0.000
Seoul-Incheon
Metropolitan City 2.129 (11.972, 2.297) 0.000
Cause Disease 1.756 ( 1.607, 1.919) 0.000
witness witnessed 1.848 (1729, 1.975) 0.000
Place Public 1.264 (1.162, 1.375) 0.000
constant 0.059 0.000

R® 0.0066

* Variables were input in the sequence of Gender, Region types, Cause, Age, Witness, place.
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4. OHCA ©hAY M= wWasxt M- % CPR SMo| n|x& X 5d

1) OHCA g7 AE9 A 17/ =3 A3

OHCA @AY A= A 17/)AEA] 7+ 2ol <Table 22>9F #gkth 1974 ‘¥
=2A AE AL AT 1ITHEA FTe 600%2 A9GARE 826%, Abu]E 3300
2 YJeEgon Ad e e AE 11.85%, F4F 839%, T 7.31%, A7) 7.01%9Q 3
HhH AR oz vk oo A 359%, 8 3.89%, AW 4.01%%th 2vhA ‘g3
AE Ao AT 1TAEA Fie 17.80%2 A9 Axk= 1344%, Axv = 21082 o
Blwtom AY 2o A9e AL 2659%, A 2556%, #F 24.19%2 wid Aoz
oz 9o A 1225%, AE 12.71%, Ava Ao zhzh 1375%9th 394 ‘W) Al
T ngo A 17T EA FFS 656%0]3L A A= 6.79%, Axpd] = 2798 = e}

Table 22. differences in OHCA Phased Survival in 17 Cities & Provinces in Korea

2015, 2016
(N=58,922)
- 1%t Phase: 2" Phase: 3" Phase: 4™ Phase:
Characteristics PRE-ER Survival ER Survival E'S?\ﬁ{/tgﬂ g%?ﬁ?%ﬁ?\ye\l/al
N % N % N % N %
Region  Seoul 645 6.97 2,376 25.69 979 10.59 546 5.90
Busan 327 8.39 779 19.98 323 8.28 192 492
Daegu 189 7.31 380 14.71 156 6.04 118 4.57
Incheon 205 6.45 707 22.25 243 7.65 131 412
Gwangju 89 6.86 314 24.19 109 8.40 55 424
Daejeon 84 5.74 374 25.56 112 7.66 58 3.96
Ulsan 72 6.98 224 21.71 87 8.43 52 5.04
Sejong 25 11.85 31 14.69 16 7.58 11 5.21
Gyeonggi 858 7.09 2,419 20 897 7.41 507 419
Gangwon 127 4.56 442 15.87 150 5.39 70 2.51
Chungbuk 96 3.89 346 14.03 114 4.62 69 2.80
Chungnam 128 4.11 443 14.21 146 4.68 73 2.34
Jeonbuk 118 4.37 331 12.25 133 492 82 3.03
Jeonnam 113 3.59 433 13.75 139 441 67 2.13
Gyeongbuk 175 4.01 555 12.71 166 3.80 107 245
Gyeongnam 198 4.84 562 13.75 200 4.89 118 2.89
Jeju 63 5.08 214 17.27 83 6.70 51 412
Mean 6.00 17.80 6.56 3.79
Min 3.59 12.25 3.80 213
Max 11.85 25.69 10.59 5.90
(Max - Min) 8.26 13.44 6.79 3.77
(Max / Min) 3.30 2.10 2.79 2.77
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gomn AY e A9 AL 1059%, &4k 843%, #F 840%, FAF 828%< wkd A
Ao e 9o AE 380%, A 441%, F5 6.62%, F9 4.638%ATE 494 ‘7]

38 AE & A 17THEA HiFe 3.7469%, A HAA= 3.77%, A xpv])E 2,779
2 Yeigor Ad ¥ A9 A 590%, AlF 521%, &4 5.04%<20 whH Ao o
2 9 Adge Ay 213%, A5 245%, T 2.34% At

W=z d CPRo|A e A= 17/]%=A 7F 3ol <Table 23>} 2ottt =A% A%
&8 Fito] 4231 %= AN AAAE 24.0%, AxHE= 18162 el on A

=0 A ge gt 53.67%, AL 51.03%, A& 47.74%9<) W AoiA o o 2]
A5 35.60%, 9 39.33%, Ay 39.33%%ATh =
ARG ARl HAA v &S o] 827% R A AR = 7.49%,

o AY e AL gt 12.73%, AL 11.16%, 1A 9.63%<2) ubA Agz oz
=]
—

-
oy
-+

il

=

o

Lo

il

l-fO

S

B3
o Ay 524%, AE 555%, AE 612%%th dukel CPR XAl H & o]
13.37% 2 A DAx= 19.25%, A= 41802 Velhd wbA 7bd = (A9 xS
25.30%, ol 19.88%, 24F 17.12%%<] ¥k Ao oz @& e Wy 6.05%, 45
7.80%, B3 7.94%%th dukel CPR % AED 24 H| Hito] 081%% A H A=
300%% YEston b e A9 #3 3.00%, AF 251%, AL 090%2 Wb A
Aoz e Ao HEy diol 7217 0.00%A T 183 ]S OHCA A At
ol 71 Aukel AED AAg B2 ®oks wis v 010%2 A IAAE 0.40% At W

N o
flo
o,

Qe CPR AA HLS Wito] 7496% = A A= 27.65%, A= 14662 U}

o A 87.90%, A% 87.63%, Ul 87.38%9) Wi Aujx oz
we zole AR 60.25%, Ay 61.78%, A 65.97%ATh A -SFA A 7ke] 605k
0 go Wito] 9028%2 A AAXE 14.7%, A= LISH R vEhdon A 2o X
Ao A 965%, thA 96.2%, Ul 94.8%, BFF 94.6%9] wiH AujH oz e x| o
M % 81.8%, 79 85.02%, 7 86.6%, =5 87.0%% ).

rlo

(2) ¥9=% & CPR 54
C

PRol A o] A=r 1772 A 3F Zpo]i= <Table 23>9} 23ttt &+ 2CPR
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Table 23. differences in CPR Factors in 17 Cities & Provinces in Korea

2015, 2016
(N=58,922)
CPR- Pre Hospital CPR- In Hospital
Characteristics Witness-man witness
Witnessed E!\r/lsts}gedlcal By_stcagger By_s?Enger P-rCeI_DIIE?{R ;Egoﬂqn?ﬁ -EER ™
on duty -

N % % % % % % % % %
Region Seoul 9,248 51.03 11.16 25.30 0.90 (0.22) 87.63 96.5 70.23 5.19
Busan 3,899 4232 9.28 11.76 0.45 (0.05) 80.33 90.4 59.99 1.62
Daegu 2,584 53.68 12.73 19.88 041 (0.08) 87.38 94.8 66.18 1.12
Incheon 3,177 46.74 9.63 14.05 0.47 (0.06) 85.30 93.6 60.63 2.83
Gwangju 1,298 37.90 7.01 7.94 3.00 (0.23) 73.57 94.6 67.25 2.39
Daejeon 1,463 47.51 8.48 16.86 043 (0.07) 87.90 96.2 72.23 1.16
Ulsan 1,032 40.60 843 17.12 0.59 (0.10) 73.84 92.0 52.19 2.33
Sejong 211 37.44 8.06 10.24 0.00 (0.00) 81.04 81.8 48.39 1.90
Gyeonggi 12,098 47.74 9.47 16.89 0.89 (0.14) 83.21 90.2 58.69 2.95
Gangwon 2,785 43.95 8.44 15.19 0.74 (0.11) 70.84 85.0 47.03 172
Chungbuk 2,466 42.70 7.91 11.14 0.38 (0.04) 68.13 87.0 40.42 1.42
Chungnam 3,117 39.33 7.67 9.80 0.34 (0.03) 70.74 87.9 45.67 1.03
Jeonbuk 2,702 35.60 5.55 10.15 0.00 (0.00) 70.10 89.4 36.03 1.00
Jeonnam 3,150 29.68 5.24 6.05 1.61 (0.10) 61.78 87.4 46.39 0.29
Gyeongbuk 4,365 40.69 6.12 7.80 0.60 (0.05) 60.25 86.6 36.09 0.02
Gyeongnam 4,088 39.33 6.85 10.30 049 (0.05) 65.97 913 43.21 1.03
Jeju 1,239 43.02 8.64 16.85 2.51 (0.40) 66.26 90.2 45.83 0.32
Mean 42.31 8.27 13.37 0.81 (0.10) 74.96 90.28 52.73 1.67
Min 29.68 5.24 6.05 0.00 (0.00) 60.25 81.8 36.03 0.02
Max 53.68 12.73 25.30 3.00 (0.40) 87.90 96.5 72.23 5.19
(Max - Min) 24.00 749 19.25 3.00 (0.40) 27.65 14.7 36.20 5.17
(Max / Min) 1.81 2.43 418 - - 146 1.18 2.00 259.50
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NS Wite] B273%E XA 3620% AR 200MjQom Al wo Ao
A 7223%, A& 70.23%, FF 67.23%= YEPG whE A os e xjode HE
36.03%, A& 36.09%, =+ 4042%°]|Att. B A|LG2 AA HE&EL HHA167%2 A9
2= 517%, AzpH)E 25050ug o AYd =& xge e 519%, A712.95%, <AFH

2.83% 2 UEhd vhd Agidog e xde AR 0.02%, A9 0.29%, AE 1.00%°] A

3) OHCA dA¥ AFo v X = 37] AHFH

, A& - I ADe] OHCA REo vA= AEE AFAS] 84
548, 99, LS BAgste] AW E A< Table 24>.
1A ‘Bhdezgzd AES 1Y 7tede =90 Ao vls] FGAAFA AL A
9- 1.347H(95%CT: 1.233, 1.472), A-&AHdA A 745 1.22881(95%CL: 1.128, 1.337) & L}E}
A

S 2uA S AES Ry tede =9 A

O

9o mla 1.2791(95%CL 1.2, 1.344),
e el A9 1.682u(95%CL 1599, 1.768)= YEFSTH 3uhA] ‘wgd AES n
he e mol Aol vlE FAAAZFA ALl - 1.2948H(95%Cl: 1.186, 1.412), A
AR AS 1.724W(95%CL: 1598, 1.859) 2 LEFSETE 407 ‘75358 AES B
o JhsAe w9 Ao HlE FAA(HNEA A A 1.329¥1(95%CI: 1.188, 1.486),
Mgl S 1.58681(95%CL: 1.436, 1.753) = YHEFRLTH

Table 24. Influence by 3 Regional Types on OHCA Phased Survival

2015, 2016
Characteristics (N=58,922)
N % aOR 95% ClI
1% phase: Province 1,901 5.25 1
PRE-ER Survival Metropolitan Cit
(ex'?ept Sejoné) 761 7.41 1347 (1.233, 1472)
Seoul-Incheon
SHEDSREen city 850 6.84 1228 ( 1.128, 1.337)
21 phase: Province 5,776 15.95 1
ER Survival Metropolitan Cit
(oxPapt - Sejon) 2,071 20.15 127 (12, 1344)
Seoul-Incheon
Metropolitan City 3,083 24.81 1.682 ( 1.599, 1.768)
39 phase: Province 2,044 5.64 1
Hospital Survival  Metropolitan Cit
(exrgept Sejon)é) 787 7.66 1.294 (. 1.186, 1.412)
Seoul-Incheon
Netropoiican City 1,222 9.84 1724 (1598, 1.859)
2™ Phase: Province 1,155 3.2 1
Neurologically Metropolitan Cit
Favorite Survival (exlgept Sejon)g/;) 475 46 1.329 ( 1.188, 1.486)
Seoul-Incheon 677 5.4 1586 (1436, 1.753)

Metropolitan City
* Adjusted for Gender, Age, Cause.




4) BUER A - F CPR 540l vA: A9H3

30 AFH(E, A, ALAHAe] FAER A - F CPR S0 vAE %

o
il

2AY AFAAE 9 Ao HE ALAMAQ Ae 13541 (95%CE 1.300, 1.412),
11361 (95%CI: 1.087, 1.188) 717} &9kth, 2% Z 3]
Ve

_O'_
AR w =l AL Hla] AHLoaHACl AL 1.4294)

R ETINE E !
(95%CL: 1.334, 1.531), FAAI(AFA] ALl 79 1.25990(95%CL: 1.167, 1.358) z+7z} =
Sith. olukel CPR AN & W o ASo] ua) ALl 45 19748 (95%CL

1.870, 2.084), FJAN(AEA A2l A$- 1.168¥1(95%CL 1.095, 1.246) z+zt =kt o
BkQl AED A= =91 Aol vl A<Ml A 19749 (95%CIL: 1.870, 2.084),
AN (A ZA] A9 A9 11681 (95%CIL: 1.095, 1.246) 7+7} =¢tth w9 w=24 CPR 4
AE =2 Ao HlEl ALAHAQ A9 2551H1(95%CL: 2.409, 2.703), 39 A1 (A EA|
A1)l A9 1.6828 (95%CIL 1.591, 1.778) z+z} ¥ 9kti<Table 25>.

S34 CPR AAes =9 Aol s A&QxAd 4 23479(95%CL 2.243,
2.455), FAAN(AMFA ALl A9 1.890u1(95%CL: 1.802, 1.982) z+z} =9k}, & wA|-&
FA AAE B Ao vlE AeA-A] A 2.347H1(95%CL 2.243, 2.455), B A (A
22 AL A9 1.89041(95%CL 1.802, 1.982) 717} = th<Table 25>.
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Table 25. Influence by 3 Regional Types on CPR Factors

2015, 2016
(N=58,922)
CPR- Pre Hospital
Characteristics Witness-man
BvB.Medica persondl. Frst responder on Bystander-CPR Bystander-AED
duty
% 95% Cl % 95% CI % 95% CI
_Fr{egion Province 41.6 12.4 0.79
ypes ; i
(“Qfgg‘;ﬁ’os";fgn;'ty 452 ( 1.087, 1.188) (1167, 1.358) 145 ( 1.095, 1.246) 0,63 ( 1.095, 1.246)
Seoul-Incheon 49.9 ( 1.300, 1.412) (1334, 1531) 224 ( 1.870, 2.084)  0.83

Metropolitan City

( 1.870, 2.084)

* Adjusted for Gender, Age, Cause.

2015, 2016
(N=58,922)

CPR- Pre Hospital

CPR- In Hospital

witness —ER time <60min

ER-CPR

™

95% ClI %

95% ClI %

95% ClI

Characteristics
%
Region  Province 72.0
Types Metropolitan City 817
(except Sejong) .
Seoul-Incheon 870

Metropolitan City

( 1.591, 1.778)

( 2409, 2.703)

47.6

( 1.542, 2.043) 635

( 2506, 3.358) 678

1.5
( 1.802, 1.982) 1.6

( 2.243, 2.455) 46 2347

( 1.802, 1.982)

(2.243, 2.445)

* Adjusted for Gender, Age, Cause.
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Note: If patient is anesthetized, paralyzed, or intubated, use"as is"clinical condition to calculate

scores.

CPC 1 Good cerebral performance (t|7|50] £8

Conscious, alert, able to work, might have mild neurologic or psychologic deficit.

« OAO| D HESIH L2 & = AUAS
o OfZto| MASHY FHAE o= UAS = A= B
« GCS 14-15%, AVPU & alertdf sli¥st= 42

CPC 2 Moderate cerebral disability (5S=2| k|7]s %0f)

Conscious, sufficient cerebral function for independent activities of daily life. Able to

work in sheltered environment.

oj4jo| 9m

[e]]

HolAlE0] A

GCS 14-158, AVPU & alert0f sfjZdt

CPC 3 Severe cerebral disability (&2t £|7|5 ZEof)

Conscious, dependent on others for daily support because of impaired brain function.
Ranges from ambulatory state ot severe dementia of paralysis.
« O[MO| AL k7|5 FOHZE Qs =FS LOLoF LS & = UAS
- HO| Jtsot YEOMFE et X|OjL} OHH|7HX] Zetot 32
CPC 4 Coma or vegetative state (20t == A FQIZH AEl)

Any degree of coma without the presence of all brain death criteria. Unawareness, even

if appears awake(vegetative state) without interaction with environment; may
spontaneous eye opening and sleep/awake cycles. Cerebral unresponsiveness.

have

o T|ALTF O RojAl MEf =2 Y = ANEH 2O|=H = ot FH
stFo| At=0 HHSO| gl X|ZSIK| Rol= MEHE AHHeE 52 E =+
QI F=HET|71 JAZ

o k)= 2EESOI AEFR (Of) intubation, ventilator state
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CPC 5 Brain death (| AFAHEH)

Apnea, areflexia, EEG silence, etc.
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[Safar P. Resuscitation after Brain Ischemia, in Grenvik A and Safar P Eds: Bra
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