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Purpose: Therapeutic hypothermia (TH) has become a
standard strategy for reducing brain damage in the post-
resuscitation period. The aim of this study is to investigate
the outcomes and current performance of TH with out-of-
hospital cardiac arrest (OHCA) survivors through the
Korean hypothermia network (KORHN) registry.
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Methods: We used the KORHN registry, a web-based, mul-
ticenter registry that includes 24 participating hospitals
throughout the Republic of Korea. Adult comatose OHCA
survivors treated with TH from 2007 to 2012 were included.
The primary outcomes were neurologic outcome at hospital
discharge and in-hospital mortality. The secondary outcomes
were TH performance and adverse events during TH.
Results: A total of 930 patients were included; of these, 556
(59.8%) patients survived to discharge and 249 (26.8%) were
discharged with good neurologic outcomes. The median time
from return of spontaneous circulation (ROSC) to the start of TH
was 101 (interquartile range (IQR): 46-200) minutes. The induc-
tion, maintenance, and rewarming durations were 150 (IQR:
80-267) minutes, 1440 (IQR: 1290-1440) minutes, and 708
(IQR: 420-900) minutes, respectively. The time from the ROSC
to coronary angiography was 1,045 (IQR: 121-12,051) hours.
Hyperglycemia (46.3%) was the most frequent adverse event.
Conclusion: Over one quarter of OHCA survivors (26.8%)
were discharged with good neurologic outcome. TH perfor-
mance was managed appropriately in terms of the factors
related to the timing of TH, which were the start time for
cooling and the rewarming duration.

Key Words: Out-of-hospital cardiac arrest, Induced hypother-
mia, Registries
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Article Summary

What is already known in the previous study

The effectiveness of therapeutic hypothermia (TH) in car-
diac arrest survivors has been proven. Several studies have
reported on the outcome and status of post-cardiac arrest
care including TH of their own countries.

What is new in the current study

Of 930 out-of-hospital cardiac arrest survivors treated
with TH between 2007 and 2012, 59.8% survived to dis-
charge and 26.8% were discharged with good neurological
outcomes. This is the first report with large-scale multi-
centered registries in Korea.
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Fig. 1. Geographic distribution of the 24 participating hospitals.
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OHCA survivors treated with TH
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Unknown Vi/pulseless VT Asystole PEA
n=34 n=243 n=481 n=172
y A 4 A 4 h 4
27 survivors 202 survivors 223 survivors 104 survivors
(79.4%) (83.1%) (46.4%) (60.5%)

A 4 Y

15 good outcome 147 good outcome
(44.1%) (60.5%)

47 good outcome 40 good outcome
(9.8%) (23.3%)

A A 4

v
CPC 1= 133 (54.7%
CPC2= 14( 58%

CPC 115 (44.1%) )
)
CPC 3= 19( 7.8%)
)
)

CPC 2= 0( 0.0%)

CPC 3= 3( 8.8%)
CPC 4= 9 (26.5%) CPC 4= 36 (14.8%
CPC 5= 7 (20.6%) CPC 5= 41(16.9%

CPC 1= 33( 6.9%) CPC 1= 32 (18.6%)
CPC2= 14( 2.9%) CPC 2= 8( 4.7%)
CPC 3= 20 ( 4.2%) CPC 3= 14 ( 8.1%)
CPC 4= 156 (32.4%) CPC 4= 50 (29.1%)
CPC 5= 258 (53.6%) CPC 5= 68 (39.5%)

Fig. 2. Survival and neurologic outcome at discharge. Survival and neurologic outcome at discharge of the 930 out-of-hospital
cardiac arrests treated with therapeutic hypothermia included in the study divided into initia rhythm of ventricular fib-
rillation/pulseless ventricular tachycardia, asystole, pulseless electrical activity, and unknown. Good neurologic out-

come was defined as cerebral performance category 1 or 2.

OHCA: out-of-hospital cardiac arrest, TH: therapeutic hypothermia, Vf: ventricular fibrillation, VT: ventricular tachy-
cardia, PEA: pulseless electrical activity, CPC: cerebral performance category scale
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Table 1. Demographic data about patients and cardiac arrest events.

n=930
Age (yr), median (IQR) 58 (46-70)
Male geder, n (%) 650 (69.9)
Comorbidity, n (%)
Coronary heart disease 112 (12.0)
Congestive heart failure 29( 3.1)
Stroke 46 ( 4.9)
Hypertension 321(34.5)
Diabetes mellitus 209 (22.5)
Lung disease 56 ( 6.0)
Renal impairment 58( 6.2
Liver cirrhosis 12( 1.3
Malignancy 27( 2.9)
Witness, n (%) 622 (66.9)
Bystander CPR, n (%) 281 (30.2)
First monitored rhythm, n (%)
VilpulselessVT 243 (26.1)
Pulseless electrical activity 172 (18.5)
Asystole 481 (51.7)
Unknown 34( 3.7)
Etiology of cardiac arrest, n (%)
Cardiac 564 (60.6)
Submersion 27( 2.9)
Drug 27( 2.9)
Asphyxia 111 (11.9)
Exsanguination 3(03
Other non-cardiac 127 (13.7)
Time from collapse to ROSC, min, median (IQR) 31 (22-42)
Glucose after ROSC, mg/dL, median (I1QR) 242 (172-313)
GCS after ROSC, median (range) 3()

IQR: interquartile range, CPR: cardiopulmonary resuscitation, Vf: ventricular fibrillation, VT: ventricular tachycardia, ROSC:
return of spontaneous circulation, GCS: glasgow coma scale

Table 2. Therapeutic hypothermia characteristics.

n=930

Time from ROSC to start of TH, min (IQR) 101 (46-200)
Target temperature, n (%)

32°C 8( 0.9)

33°C 835 (89.8)

3H4°C 84( 9.0)

35°C 3( 03
Time from start of TH to achieve target temperature, min, median (IQR) 150 (80-267)
Duration of maintenance, min, median (1QR) 1,440 (1,290-1,440)
Duration of rewarming, min, median (IQR) 708 (420-900)
Monitor site of temperature, n (%)

Rectum 571 (61.4)

Esophagus 223 (24.0)

Bladder 157 (16.9)

Tympanic membrane 36 ( 3.9

Axilla 21( 23)

ROSC: return of spontaneous circulation, TH: therapeutic hypothermia, IQR: interquartile range



JOII

SIXI K25 2 HI6S 2014

Table 3. The performance of therapeutic hypothermia and coronary angiography after return of spontaneous circulation according to the year.

p
0.002

2012

2011

2010

2009

2008

2007

92
(40-175)

111 97
(46-203)

(53-234)

168 112
(59-262)

(58-168)

108
(43-265)

Time from ROSC to TH, min, median (I1QR)

<0.001

755
(608-1,020)

420 420 600 720
(300-638) (360-780) (505-900)

(305-848)

315
(150-600)

Rewarming duration, min, median (IQR)

<0.001

236
(106-9,736)

450

(103-7,494)

12,981 14,083 5,659
(8,345-25,715)  (232-13,361)

(107-20,687)

12,820
(924-37,200)

Time from ROSC to angiography, hr, median (IQR)

ROSC: return of spontaneous circulation, TH: therapeutic hypothermia, IQR: interquartile range
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Table 4. Adverse events during therapeutic hypothermia.

n=930
Hyperglycemia 431 (46.3)
Pneumonia 345 (37.1)
Hypotension 335 (36.0)
Seizure 292 (31.4)
Hypokalemia 264 (28.4)
Overcooling 181 (19.5)
Sepsis 136 (14.6)
Bradycardia 123(13.2)
Hyperthermia after rewarming 104 (11.2)
Hypoglycemia 85( 9.13)
Hyperkalemia 59 ( 6.34)
Bleeding 38 ( 4.08)

Table 5. Coronary reperfusion therapy and other circulatory
supportive therapies.

n=930
Coronary angiography 236 (25.4)
Percutaneous coronary intervention 86 ( 9.25)
Thrombolysis 6 ( 0.65)
Coronary artery bypass graft 8 ( 0.86)
Intraaortic balloon pump 39 ( 4.19)
Exctracoporeal membrane oxygenation 34 ( 3.66)
Continuous renal replacement therapy 83( 8.92)
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Table 6. Therapeutic hypothermia methods.

Induction Maintenance Rewarming

External cooling Blanket 344 (37.0) 320 (34.4) 295 (31.7)

Ice bag 348 (37.4) 93 (10.0) 26 ( 2.8)

Adhesive pad 193 (20.8) 193 (20.8) 176 (18.9)

Garment 78 ( 8.4) 73( 7.8) 65( 7.0)

Fan 62 ( 6.7) 8( 0.9 3( 0.3

Linen 42( 4.5) 0( 0.0 12 ( 1.3)

Internal cooling Cold saline 636 (68.4) 73( 7.8) 21( 2.3)

Intravascular catheter 261 (28.1) 265 (28.5) 247 (26.6)

Lavage 74 ( 8.0) 33( 35 0( 0.0

ECMO 15( 1.6) 15( 1.6) 10 ( 1.1)

ECMO: extracorporeal membrane oxygenation
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