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Validation of Termination Guidelines
for Out of Hospital Cardiac Arrest in
Korea

Jong Geun Eun, M.D., Min Seob Sim, M.D., Keun
Jeong Song, M.D., Mi Kyong Kwon, M.D.*, Sang-
hyun Park, M.D.}, Jun Seob Shin, M.D.}, Min Joung
Kim, M.D.?, Sung Pil Chung, M.D.2, Hahn Shick Lee,
M.D.2

Purpose: There have been no studies on the termination of
resuscitation (TOR) in Korea. We retrospectively applied
TOR rules to OHCA patient data in order to validate the
BLS and ALS TOR rules for Korea.

Methods: We collected OHCA (out-of-hospital cardiac
arrest) data from 3 hospitals for the period January 1 to
December 31, 2009. We then retrospectively applied BLS
and ALS TOR rules to this data. We measured both the
specificity and positive predictive value for each BLS and
ALS TOR rule.

Results: The overall rate of survival until hospital discharge
was 14.5%. Out of 102 patients who met BLS criteria TOR
rules, 8 patients survived until hospital discharge. Out of 52
patients who met ALS criteria TOR rules, 4 patients survived
until hospital discharge. The BLS rule had a specificity of 0.57
and a positive predictive value of 0.92. The ALS rule had a
specificity of 0.78 and a positive predictive value of 0.92.
Conclusion: In this study, the BLS and ALS TOR rules had
relatively low positive predictive value and were not applica-
ble to patients with low survival probability in Korea.

MUMTE & 2
NESEA 2T S 50
NRBOSD VS SENSYH ST
Tel: 02) 3410-2053, Fax: 02) 3410-0012

E-mail: emsong @ skku.edu
Yo 2011d 58 31, 1A WY 2011 6 14Y

HIHESelY: 20114 62 30

% 2010 Z=HISH=THS Ol A

599

N O

SHil OlTCHSE M=t

- ol gt

Key Words: Cardiopulmonary resuscitation, Termination of
resuscitation, Out-of-hospital cardiac arrest

Department of Emergency Medicine, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul,
Korea, Department of Emergency Medicine, Seoul Medical
Center, Seoul, Korea', Department of Emergency Medicine,
Yonsei University College of Medicine Gangnam Severance
Hospital, Seoul, Korea?

EOIJ, ‘OUr Stiell 5V AFNHE 5% W= B
Hagleor, e AE HAdge B ugt 3~20%
2 thekairb . 2008 el W Ay Bl
ojstd -Eutete] WA g AAA A LAY Azt
20, ooouﬂo}uﬁ *ﬂhgh 2. 4%01EP

"E-’— 7]_l:

l

O-
] é
= ol
L

f

AT7F Bke] o] Fo] HAop . HE AE FE AH 7
BLS (Basic life support) 2} ALS (Advanced life sup—
port) 244 £4 #2-& OPALS (Ontario Prehospital
Advanced Life Support) A7-9] tivt& A A 5FAH
oA FalEler, A2 g4t 3 AFE FE =2

Sol£sh PYASEE ol T e S A WYL,

= a=



600/ UHetSSISISIX: 22 2 H 6 S 2011

Feletl A B A3A B o 2% FA
Ae) T =9 8 A7oh Glek. o)) AAES 7%
2% FA ARS $eveke 3 o A9 g
Agstol 1 B S Sobn g o AT FHYSHL

Fl

CH& o}
10|25 =g

BLS ¢} ALS &24< T4A 32 OPALS 79 diit =2
AAA THEAG A = Atk BLS 28E TAAHS
66272 FTE Ao AAFHAGY, ALS 2% F
AARLE 4,673 ZTE AFA AAHH, F 7}
A 2E FAANRLE AL U E AFAA =& 5ol

FPASEE B 2E TAAHOZA 1 e S

7 270 B 95
glow, ALS 244 AL ¢
of, el o5 B2o

0] o] Fo A A P&

5 2
B~

ox

Wy 5
of

i3

o -
M
SI)
_O|L

k=t

32
=

2.Cha 2 o1

2009 1€ 145E 20099 12€ 3197kA4 1ol 2

A MEERA] Aol AT 339 B (FEAnEA
Hel A AL oA ATE AesiT)
ATE AFgH #AF AT SO, AFYAE B
sl Qo] RE W= 9 Arkel AR (Ustein style)
o 98] g eJshod T,

atel o] ydd Bk} 119 Fads 598
I AT A wgetgi e, 119 371549 yEs
sk, v MEE 5t 7154 (registry) & ©] 43

§3) AT} 2ok, AR ?%J ahe g9

=
= 7% 3] (American heart assomatlon) 01]/\1 5
ARt R, A Ao 243 Hao] $E3} Wyl

S FHEA, AuadEe] Bow JHE FPsT
164 v]Rke] Zmof Sk AT th el A A2l a3l

return of spontaneous circulation, ROSC) o1%;
AReas% F A% 95 A2 o) B CPC
(cerebral performance category). ©]9Jel% 119 A4
A ofF 119 AED #§ o, 119 759 &5l
208 A BARA o)F At $& 2R £4%

ATF7. 9 AR F 2/AAE DE 4 99 A 2]
A5 1BPoR FAT £ go] S BF F Fow

B = M £33ttt

BE AsE dAA X2 73 (Microsoft, Redmond,
Washington, USA) el A8t o, A2 45 sl
2E}E} 11.0 B4 (StataCorp, College Station, USA) 2
AH-g-3FSI T,

A e o]

1A QT4 27 W ¢ AER] RS 75
8+g o] &) BAstdon, BLSY ALS 24« £4AH
o] AL HAgo] g Sol Y YHASFEE 2x2%F

o g3to] 435Itk

2 1
AT 77t Fk AEEBA BT 24 370 G
Ay 2 B 135701310 o] g A 31

% Aol
A

=EEete] & Aol Alglste] HF AT O @A

AT W FAbe] Bt ol 59.74R oH, A7} 88
8 (67.2%) 0.5 oA Rtk Wtttk AAA AR E F
o] 754 (568.1%) 0.2 7} wokon, HA4H A= 61

H(46.6%)01RA1, @3 Al AL ES 279
(20.6%) °lIA A=Ak, A AAA S, AAEo] AlF
¥ A9 25" (19.1%) 010, AgA 27 A==
F-4% (asystole)©] 919 (75.8%) & 7 Bk, A4 A
% (ventricular fibrillation) 16 (13.3%), F=44 7] &
= (pulseless electrical activity, PEA) 139 (10.8%)<
o]t

119 A#llAagEo]l Ade FaE 1129 (84.0%) A&
o, AF A M5 7] (Automated External Defibrillator,
AED) 7} A 8- 824= 67 (51.9%) ©1ith.

AE B P $2+= 199 (14.5%) 0], o] 5 CPC 1
z4 3:0 2%4 o7 E 2 A]7:]b‘]—7(—10] o:ﬂ_??‘_% Ho 751_?_% 6™
(4.6%) ©] 3tk (Table 1).

BLS 2% £4A3S BF s dx4E 1029
(77.9%) 015 eH, o] &



252 2 S& S YAl SR0IA 2=

ALS 244 FAANAS BT 9wEeE dx+E 521 BLS &A% 3 7&%1%% 0.579] E0|%(95% A T3t
(39.7%) 0110 o] T 49 (7.7%)°] A+ FHLs5ith 0.33~0.79) = on 0.929 FHAZE(95% A FHTF
(Fig. 1). 7k O.85~O.97)€ Ak ALS 2A8E FEAHEL 0.78

Table 1. Characteristics of OHCA patients

Characteristics

Number (%)

Age, mean (SD)
Men
Location of event
Home
Public place
Street
Others
Witnessing of event
Shock delivered
ROSC before hospital
Initial rhythm
Asystole
Ventricular fibrillation
PEA
Bystander CPR
Survival discharge
Good outcome at discharge*

59.7 (17.2)
88 (67.2)

75 (58.1)
10 (13.9)
17 (13.2)
19 (14.7)
61 (46.6)
25 (19.1)

5( 3.9)

91 (75.8)
16 (13.3)
13 (10.8)
27 (20.6)
19 (14.5)

6( 4.6)

CPR: Cardiopulmonary Resuscitation, PEA: Pulseless Electrical Activity

[ 131-Adults with oHCA |

127-Not witnessed by EMS personnel

l, [ 60-Not witnessed by bystander |

( 103-No shock diliverd |
( 52-No bystander CPR |

( 102-No ROSC |
( 52-Meet ALS TOR rules ]

[ 102-Meet BLS TOR rules |

Fig. 1. Out of hospital cardiac arrest - meet BLS/AL S termination of resuscitation criteria.

OHCA: out-of-hospital Cardiac Arrest, ROSC: Return of Spontaneous Circulation, EMS: Emergency Medica Service, BLS:
Basic Life Support, ALS: Advanced Life Support, TOR: Termination of Resuscitation, CPR: Cardiopulmonary Resuscitation

Table 2. Survival discharge among meeting criteriafor BLS& ALSTOR rules

Total (N) Died Survival Specificity PPV (positive predictive
(95% ClI) vaue) (95% CI)
BLSrules Met 102 94 8 0.57 0.92
Not met 29 18 11 (0.33~0.79) (0.85~0.97)
ALSrules Met 52 48 4 0.78 0.92
Not met 79 64 15 (0.54~0.93) (0.81~0.97)

BLS: Basic Life Support, ALS: Advanced Life Support
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Basic life support TOR rules CleAlzke] Fa 145201310, F2|ets] o7l A7

Mz Al o)A 119 Fadiel og AHadeES Als

- Not witnessed by EMS personnel

- No shock delivered 7] 7hA F e 12+, A A DFE AAMF7A] Hd 13
-No ROSC ol £Q ¥ AT, Bt Wk Algro] g =ol A AldE <
Advanced life support TOR rules To A Bt AA Yeld e AAAFAAN FFEFHoR
- Not witnessed by EMS personnel oA A& FAHAA AA 758 ATt A M Z 0
o Med B5ow dotd HEL FUL A0R 47%d
- Not witnessed by bystander Ch L3 o] AFolAE #a F 67 (51.9%) oA Rt
- No bystander CPR AED #go] o]FojA AAFo] Badt Ao HA3

Box 1. Basic life support and advanced life support TOR rules AAlgol ol oA A egkes 7he A %‘jf o= ol ¢
TOR: Termination of Resuscitation, EMS: Emergency Tl UEhd ALS 2 FEAARE BT uEe 84
Medical Service, ROSC: Return of Spontaneous Z AEA7E Q= Ao Faste] o & oz A
Circulation, CPR: Cardiopulmonary Resuscitation Zhg o},

10 £2 di7Is[eAlo] Patn, YS & 4+ Ao, FAH Y& 7I5]

2: 3529 i 715 Eoi[elAlo] U SHQ 7|50] ZHsE-R Y7, 24 Z0|
—:LE1Lt grioth|Lt FE FEEel 7|AFoliL 2AHEz s 4 U]

3: Hzet i 715 FHoi[QAlo] 2l LYYHE ol AN AZH0|H S48 =F0| U0
H2E 7152 g + AUCh]

Box 2. CPC (cerebral performance category)
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