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A58 AA2 LM 34 A78A], QA HEY Bl Qg 3471 A& RolA HEF L HiieS
W50 2 oA HEAE H|Astelo] A7 eH S T4l | 1t Al otk 2010 6EH-E
SAFAE AeE o H(BAEAELIA] A|2010-325(2010.5.31.)), Fo] A7EA] He7t A gA]
68.35%0I o 86.4180=z 2H o]F, 201990 809.63H o2 WAHEAEZARE TA] A
2019-1042(2019.6.5.)=3itt. 20229 AE7H =R AL A o 7[&0] §487] &4 SR o=
A= %%—E Bz o' ARGE 4= Lo, qUjollA] EEA| BT A=A 0 & ARSIl Qlt=
OJAo] A7|=]9).0m, o] % A AHE S| Qo= /o] FRIER] ok A7 A] it o]9]9] -85
ol L S 7&*&%}%37} ATk wsto] A7t o Qb o = A5t 2023 Al4At 257
= H719192](2023.4. 14.)°14= B7HAIG A 2 29093 HHAIE ) 291, 4177} 291, Sg2fet
7} 191, ZA7EEeIs} 191, & 621)S Alolselrt.

1.1 7Y 2=7l= 7HL

1.1.1 Xz2X MH=224

2371 TE)of] AREEl= X 5A AA|2 -2 F5 &(brain injuries) SO A AF A& W3=o]
J EL WEZ O olslsl B RA X ot} AAloA & Mx%z] 3xe] FEA HEA A BE

40 U:Ll
:%Oﬁ, O_u
b

off ARE-E AL ot QA HEAY, HET, 7F R 59 TRt 4173 &) SR W%—OE F9A
A= 4= QIEHadHl, 2014). YHFA O & TR A4 B | 32 0] AR S-S AAA S]] tigh U/go]
Y715 k= Ao A 57| A glow, of= WA AFHES, A 2t Zfree radicals) 874
59 S =2 AY3}ehs 20| Aok A RS Rt AR E gk B3t AA A7 RA =
TgollA By A (Blood brain barrier, BBB)2] THIE 1l k|FLE0] Zh4510] o]R 1A LH&ARS: 2405}

g 4= It Polderman, 2008).

AA LS o= WHol= H1d54 B YZHnon-invasive surface cooling)¥ ¥ ¥z+
(intravascular cooling) BAlo] it} QAR AREH A Q] HH Pz H(external surface cooling)
2 07 HES U= Y4 ER B W s 52 o085, oji O] o] FUSHAU dTiF R
27t =2 7O SAFOlA o F HO R Ho| o] 55hHA AlS A= AEE o-8Rttt thE,
G Y22 AR Al9eu 82 7B E @3 Yol ok o=, A 2of =gtk 21
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AA2 8 -2 2Rt f‘ﬂio] 3 Ao ot XA HHE 47 71 AR
o w FPEC FH PZHE AREShe A9 AR 27T ERSHA] ¢al

o|Fo] lom, Fyhf Fzt ‘ﬂ% B3 Al 20] A 0 2 =S 4= QAR 17Ee] AH[E ARSIl 3
1 AR +YEEE Y, T 5 A 5ol tigh w7 285 HKim et al., 2011; Diller
& Zhu, 2009).

E —{0{1
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N
N
N

A=A A Zﬂgﬂ‘ﬂ—’] = 4 Agniet BE 22 20 2 AfE= A2 ofyt). dutEo s
EHAR-E 32~35CE HiE 71] 5201 12~ 24 A FASHES S, 421 A0 & 31EA7 =
& A]ﬂ%’f 0.25Colst= s}, AR & | 8-ATH &4 (ischemia-reperfusion injury,
IRD)°] obd HEFT 22 F47] &/l tslixl= o A&t esiA Als 24T a7t ek
¥, 2014; SHEE, 2009). @A Yol AFs A2 FAE 6l AEGSHAME P20 ' Al
ZAS= A 97 AR S0] ARGEDL RloH, gXlEo] eRte] gt Afeof wet M= A thAT
T AT EoETHIHEI).

.l e r——) ( (O - > )
Cardlac Arrest= 37.7°C (33°C"} Continuous Core
Other Injuries= 37.0°C Temperature Monitoring

, ) F Patlen.t
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Hnmww
Temperature
Feedback Control

T2 1.1 BH ES SR 2 YN0l £Als)

Ll -

Taccone FS et al.(2022)

dEEERES
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Reduced Variability

Fast time to target J

AR08 R ) AT Gil= Srhslstal F2R8-0] 913E Aok HEke] 3ol Saslt.
O|24| 0 2 R} Al 22 A& Holme|H AF2]2] 7140 ofgt Fakg-9] #l9o] F7FsE=E 34~35C
YR 3 A2 W= Zlo] oAl WhHo ol (1d 1.2). E3F H| A9 A E TS avks 7|thstEw
] &4o] A&E= AlXkE 11 }04 A 717 A2 AEE FASHOF 5taL, A7 RArewarming) Al
s HA ARG, EE 5o UERE = 3lo] T £ 2 H3d6] Al o= Aol Qbdsitar 4 A
ATHKim et al., 2011; Andresen et al., 2015).
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1.2 2 O|7<k| A|74E$ =i =P Ni=2 IEHE
Fritz HG and Bauer R(2004)

5 71 TEsto] Ao REbPdA o S5 AlS2 F 373(F4 A 354, 49 Wi 7HE 270)°]
SRIFATHE 1.1). AT 7HE FAE ARSEe B AlwH] @2 (& 1.2)3 2t

T= gL Wz Ex| BH Hzb ®x| g MY FHEHEH
==9 M2ZHER| 2 334 SIIIZA ST E I HEE 2| 14
S7tHS £0106-1303 & £0111-1370 & £5{10-60 &
(G171 (2006-12-15) (2011-11-23) (2010-01-21)
ARCTIC SUN
Dy CoolGard 3000 y Temperature IC-3893C0
anagement System
Model 5000
AL ZOLL Circulation Inc. Dymax Corporation ZOLL Circulation Inc.
2IHS(53) A09170.01(2) A57130.03(3)

oo o C bl es T =10] 0]20{3]
NS2E RO MRS YO SRRl HU MRSt Tl oo AfES S B ';SjiH
— L =< 12— =27
7, HYZAIO] AR EE THEE
et - X 71: 15402 SEOIM et

=X Y577 EERE Q27 |7|SEYEAIAE ) ME £ o7 7|7|(ZAY: 2023.3.20.)
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H 1.2 AQ%H| &3 XM= M2
£9 o Y= HIZS|AE = AFSE7t
e o B0 Gt e B mgyagxy S
H‘—l |_'I"| SETT 'I'H(l_uH)hl-l- ?'T'_' ("ll)
ICY Z0LL

CATHETER CIRCULATION

M5001165 H 25 2 XX 201 2022.10.1. 2,140,930
Toea ERELE ocmotormme)

=5 Q0 [HeoHE BHOA ) MAVIE SENEIA(GAY: 2023.3.20)

1.1.3 =L 0|82

G 710l Toto] B 2 H| o] 7 A AR oA FASE Ay}, A S| o] 81} 4= 9l F AR
201849 1S 71E3H & 20209 7HA] A4S} o] & AZ ZTloh= S
FA7H= 202349 71E Y 74,5709, BY 64,53090]H, HE ARFQl ZA1Huy) 71 E

FA1£(01650)9] E7H= 219 76,3209, B 66,050€°]1 i
4250 4,220
4000
2 3,646
3500 - 3'392
3,309
3,246
1250
o 2017 2018 2019 2020 2021 2022
EXp
O 1.3 AE XX MH2Q#H(M5970) =L ALEAL &=
H 1.3 8 XaX MH22H(M5970) U 018 o1 (@, 2, He)
1= 2017 2018 2019 2020 2021 2022
NS 11,775 15,171 12,803 11,474 12,935 14,299
TlzH| ZH 85,788 127,483 455,435 1,026,281 1,164,526 1,300,932

EX: BAZYHIO|ENUA2B(24E 18 71F)
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=697 M5970  XI2H XH22% [12] Therapeutic Hypothermia
1. U 7HEHEE 0|183t= 42 HY #7|12= "A-1650 S 7t
HE |X&.2 H@"JEF 809.63
2. N8E MzMes Ee AESHH.
EX HEEHQYFOHIE, 20224 28T
H 1.5 422G DAIEs M|
- = - =HHE | =20
HEFHS | X597 SEDIZE | M597 soont | o
HARSMS | X-59 HSEDIZ 5970 KXt | 2010-06-01
AAB(EE) | AI=H MA2eY (128) oy | BESKIE A
SHOIH(HR) | Therapeutic Hypothermia === H 2010-325(2010.5.31.)
iy
28 HEX), ofgy HES, i HEY, HEE oAt
o &
o= (2
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1.2.2 39| 2 ! RIS =g

ra

u]=r 4] £55 F=(Current Procedural Terminology code, CPT code)ll A4t S3ALE thit oz
P i sl B

3= Induced hypothermia(99184)=t AAIEI9 05 5 7]<0] et YR A4 AR HS FEs

shelst 4 Q9

H 1.6 39 B3 L #9| SX 3%
=7} =5 LHE
99184 Induced Hypothermia
initiation of selective head or total body hypothermia in the critically ill
neonate, includes appropriate patient selection by review of clinical, imaging
i[E! CPT and laboratory data, confirmation of esophageal temperature probe location,

evaluation of amplitude EEG, supervision of control led hypothermia, and
assessment of patient tolerance of cooling

99186 hypothermia - total body (deleted)

&X: current procedural terminology, cpt 2021
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1.3 &Y

1.3.1 4y & &4

QP HEAFS Q5 Rlof T S-40] TR Z1eiA H7 T AEE TRt AlAIA o= mid
OF SHRE AL AHIZF HalE FE 2, 7HHE 5 ol A A2t HEA ol olioF AFTE 25k
T FHASE FFo 2 YePdTHFaul et al., 2010). 7 Ao E QdE HEAFS T
$HIntracranial injury)= QUi 53] T T E9] &471A] Zdlel7 | oh, 442 491, 714
Soll whet TRl 71eo 2 RRETh Aol &3] AREShe 9] B i SRFY] oA ol whet

3BT, 365 T)= Wi, HEY F ARSE 53k | =20 "ot

H 1.7 Glasgow Coma Scale (GCS)1t S5 25

o pm 310] 25 ot 1=
5 - - o WS
5 - Hplo| Z=ot, 1EA242 X320 _ 35
HAEOR 513 RIS 7122 & CCs <8
Lo XMooz = Etthdz, dgu j—%ﬁ_aj% A0l == (flexion)/ =5k
= AUAHOZE £ ol Hs|(withdrawal) AL = GBCCS> 9'_12
i _ :’_EAE‘i—?— Xl':LO'” HlI‘IAI’I‘I <
3 SH| U35l =2 & SXHotH S fain e
=(flexion) BrA}L =
[eXeR)
TEAZS K20 =2 s S22 A=50 = GCS>
2 45 |_II il L= OlsHat & o{E_)‘\_E [=] I_. il OGCS_13
= |otfe =~ &t | AlF(extension) YA}
=8 KX e 2|8 WA %2 SHY S

=X ZEi2 S(2008)



1.3.2 X £¢2| 7|H

ool ofet 34 HARE 5 /b F-9 710] OJ8] AT 2e)H S0 wrt £AS P A%
&4 7} 370] o]o] e el W82 AH LreRtE ol &4 0 TRET R AL LHAH S
S0 OJg S, SR B WA 0] ALAQ] SAR0 R HATSHS v, o)X} &4 W0] W ol
F-wPgE(BBB)Y] T 5 4 27] o] Fo] WAISHE Qo] ISR, A|EShA WskE Zaric

X =

off &gt F7il ¥(Intracranial pressure, ICP)9] A2 ABS, 1AL 55 3T HAIA
Q0l7} g0} Wi Suolol A EAJUS wl 22|01 H#E9K Cerebral Perfusion Pressure, CPP)S
ol e, WA/} oIS APERT] T AT ALAS} E RS TZAA A0 R MR 4L
ZefreH(dRt4ld e, 2017).

1.3.3 2ig

08~'17d FVAG R ST ARS A Aol W2, A 1097 =] 24P =ES Ak o
275DP Eﬂolt}. OH 105 B TS 1268 g2} st
%

r*°
E
t\)
\1
\O
(@)
1
a

3,200 o2 11% solweH &3] Y X =7H|9] A9 5717
13% 37 o3t

_.l

H 1.8 944 HSA(TBI) R H7H XY ST 191T TRHIS (erst: 22
7d 2014 2015 2016 2017
oy HEd
= 212,820,943 (13,671) 231,642,416 (15,217) 247,226,637 (15,265) 319,510,777 (18,727)
UH 171,176,615 (12,991) 190,055,533 (14,500) 211,649,398 (14,585) 279,443,562 (18,020)
242y 41,644,328 (680) 41,586,883 (717) 35,577,239 (680) 40,067,215 (707)
LT
2A 75,056,673 (1,476) 76,279,994 (1,682) 75,812,018 (1,313) 85,961,048 (1,459)
Fre) 42,418,819 (1,315) 43,259,377 (1,412) 47,833,335 (1150) 54,804,104 (1290)
2|2} 32,637,854 (161) 33,020,617 (170) 27,978,683 (163) 31,156,944 (169)
FiE =2
| 30,153,538 (5,123) 33,028,966 (5,625) 35,297,927 (5,919) 46,590,237 (7,480)
Ry 27,837,024 (4,839) 30,692,876 (5,324) 33,233,223 (5633) 44,226,237 (7187)
2124 2,316,514 (284) 2,336,090 (301) 2,064,704 (286) 2,364,000 (293)
SIHfey
| 107,610,732 (7,072) 122,333,456 (8,010) 136,116,692 (8,033) 186,959,492 (9,788)
Rare) 100,920,772 (6,837) 116,103,280 (7,764) 130,582,840 (7802) 180,413,221 (9543)
2|2h 6,689,960 (235) 6,230,176 (246) 5,633,852 (231) 6,546,271 (245)

Z£%: Kim et al.(2021)
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1.3.4 2148 k=g X=

WA A7} S asks S4 E A AL G4 AAE 5ol AFE|ojof dith. oA |8, F8, FE,
Al 74| 59 ¥ &4 AFE IRISH T A H] HARE B9l 1 &40 119} 94 S nierd
a7} ek E3F AFE FE FY(Computed Tomography, CT)OU 27|58 JAH(Magnetic
Resonance Imaging, MRI) 2] GAXIE AALE B0l = WH2] Hekst $A4S Elsfjof gl

27 A=z

- 7H7J ‘41 %“3410] A5+ 3)\“ == °J?l§ %Jﬁ}% Zﬂo] Z a5t

FAHHICP) 3R A=

E7RSto] 20~22 mmHg ©143 off HEZo] that b 7ito] P a3FHR] Brlslr| Ysfl & CT A7
59 ¥ AR EAEL) TS ol A o, LA QM H(External Ventricular Drain, EVD), 593
ojiksletAEK(partial pressure of carbon dioxide, PaCO,) 24 (35~38 mmHg) 594 8 U S
27} =844 4= it Tk FARHMICP) 7T Al =2 AAHIE |A1E T, 4335 AAdAE FolskAY
I = o8l HIARFAS oI AW o AR W= X =7t /5t

35 A=

1~32A419] AgHoe st FAUYS 28T & gl A9 Fht&(Decompressive
Craniectomy, DC)}& J&{sfjof git}. 0] o] 55 At 4ol Mok W= A=2H 5 o=
A28 , Barbiturate &4 84 5ol A2 4= QU

Tier 3 therapies:

consider patlents general conditions
pPrognosis

Ter 1 mild hypocapnia Consider risks related

(32-35 mmHg) to each therapy
Increase
sedation Neuromuscolar
ler 0 oy El:éthallen e
Basic TBl care therapy &
Maintain paco. 35-3s
physiology omee I Persistent intracranial

?
EVD, seizure hypertension?

prophylaxis

35°C-36-C for at least

Mo controindications
24 hours

for DC
Potential acceptable
neurclogical outcome

| Mild hypothermia |

Barbiturates
Thipentone bolus 5 mg/k;

and continuous infusion 3-8 me/ke Consider [ Decompressive craniectomy |

nder EEG monitoring

=
as a bridge to DC

21 1.4 SIHUH(ICP) atEl X|2E 5t TAA FZ2 (EX: Robba et al.(2021))



1.3.5 SIHLHRI(CP) 2| 7|22 218

339 TARY 292 9 Az o =
Ffoll A F A7 of-§ BASE 202097H4 37

H7h=1,552,6509 0. & ERlskqich

b

NAL&ET} vIE R E2AH &

T SA| = 2% &
HSE 9ol AFEE = HIZH| R 24 kR 58
(E 1.9~ 1.1 AA

shoict

e 2018 2019 2020 2021 2022
e 2 TN 1811 1,825 1,912 1,893 1,866
T= =
bR e, 1,974 2,094 2,287 2,361 2,401
FHEAE) X223 4063584 4677503 5200385  5297.664 5245195
ZA|: 27102 HHO|EPILAIAH( 241 12 71%)
H 110 FHdgs 23 A9 St
T= =2RHS ac o1 P oNESES £t #
~ ~ Olf (HOIHEE A) Hel (2QIEEE B)
= o = pS|
7”55,0’;)* MEME  xaa Nos33 1912127
hads 1,789,750 1,652,650
S5 QUIHYDEE SHOIX| ) HADIE SEAHIA(24E 12 715)
I 1.11 HIZ2H|E 2 (barbiturates) £ X|2H| &7t
2ojoie o713 =
MEY 5531 o5 ~ Z=j|zac A
152 e i
1. 0/ 59
o1 00LE T =0 A1 BtF19] =9
meteyELEs T 2 =0t ZIMAEl 112 210630BIJ 198802976 750
HEHEHEHES 52 o Ty, 2oim
3. ZEAE0] AR
=0 MHEZIZES Qb=
| b OH =] AN ir=1 =
MEUHzossgTAs %9) WMz, HF 112 211830BlJ 198401383 250
(]Iﬂilj I'Et” = LI'EE) =] T AH
X,_"—,v_— oZ:leloEH
b =) ETES =%
AESANS0SIAF AL 482202B1) 198601870 1,532
<X|91|[1IEL|'EE) ~= i
4 3ARMY
. Soi | EelENeug
AESaHS0251F T 5 482201BI) 200308471 1,496

(FIRHZLIES) e
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1.3.6 HIE3(H3M, HEY)

s (Stroke)olet atsete el &po.n IS Xl o vlgist. Qo o
VRO USSR 52 HE T B0 A AGT BLE S I DA YD

HESE IA 518 HES19H HEE F 7R RS HEAMOoE dHX 5 HEFS AV|H R
= F3e oEdo] Bol=59] ol & HIEHo| usl= Aglo|rt. X o] AR g g Fao] A|Hiis

9 ] F-2jof o}ido] A7 |HA S/ F7 1A = &3] tisWE/d7del5(large artery atherosclerosis),

&3 M (lacunar stroke) T A4 A AZ(cardiogenic embolism) 522 AlESHEL HEE2 EHE
T oFsfizl Blo] 32| A ok HET oS WobH A oR S8 HEFHI o= EREr
HEEY] 75% ool T IR0l ot dit 4o s st 9] 9o wet HUEdE
(intracerebral hemorrhage)d A|5%5} £&8(subarachnoid) -2 & Wt

HESS B W of2] BT ABAEA IHE fESthe 3ol Jlon tEARl A4S ARREs
N-Methyl-D-aspartate (NMDA) 4=842] E/443te} Zao] IpF-Qo) e A7gA| 29| 3524,
DS} AR A, ARSE A, o U R 1, MR ALE2E &4 Bl EIET S/ AHEjollA] HA 7}
e IS AR SH5 2 0 & s = A2 ofUm AT Ak 7 Ee = EgA o = ofsfsial
e Sh= o] 851

1.3.7

ro

o

Stroke Statistics in Korea (2018)°f] 51, 2013¢ 7|5 19A4] oJAF A919] °oF 1.7%7 &% SKt=2
A LB E2 5B HEFY W 109 63.3H 22 7P =41, HHEE(14.39), ArleeE3©
) =01tk 20154 71 HEFO et APTES 109 H 2 3070]H, HEF o R 4 F=H]|
FHL ARtA 0 2 F7}sl= FAo|th

H1.12 HEF ek Ay, d4YE BESH UME F0| (217 109t M)
7= 2007 2008 2009 2010 2011 2012 2013
HEZ(160-164) 105.8  101.1 91.4 94.5 136.2 93.4 92.2
| AMZE(163) 76.5 71.1 64.2 62.5 96.3 62.6 63.3
5N LZZ(160-162) 29.9 31.3 27.1 32.7 35.4 28.6 26.1
HUEE(161) 18.0 18.6 15.2 18.1 21.0 16.1 14.3
7{0|2tsIEE(160) 9.7 11.0 9.3 11.8 11.8 9.8 9.0
7|Et H| MMM FIHLHER(162) 4.2 3.6 4.1 5.2 5.2 5.0 5.2
£ T= ZMBOZ GAX| 42
S (64) 3.4 2.0 34 3.9 10.0 4.2 5.1

EX: tfet=lEEste] 2falei112)(2018)
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B 1.13 98 HEZ(60-164) StA}t 4 LU QUAZ0H|I = (=, M9
=2 2017 2018 2019 2020 2021

SIXt 4 595,168 613,824 607,862 620,342 632,119

TZH| = 1,892,520,304 2,091,509,639 2,263,120,659 2,401,411,542 2,355,0006,336

Z7: H719|28/H|0[E A AL (233 52 7|X)

1.3.8 ZITh} X|=
&5 9 T A4S S 75 o] 2 Al otof] 2A-g A&7} o] oA = E 5= Alo] 714
9% Zxolt}, 284 HEFL A YQlo] Ad< 1E Q0| 7]9151] wi&o] LutA oz FAJ7]
Y A A 2E ZHE FI5K= Zlo] vigZel, 3184 HEF2 AT reperfusion) SHoL
AHES A7, FEAA A= 5ol AZHHEFR], 2004)

HEFo] YASIAE 4% Ity BE A8y thgat Zot A, 7= et Akhggolt 7
HA Y= HES9] /42 th= 55 715 Foflo] B2 37} 7 fA]o] o3& AR Y=s
HA] QJIFE|E A= 4= Atk B4, 254 2 I Tejo|th. B HEF P g = Q1%
AL 7=F 7T AW 24k B T2 BAIE 42 T HAY] F714Q1 /0o HAISHA L HEF]
ofsprt w2 A XY= % gie}. ol2fgt A2 X759 I5-E TS oA wEH A 9k
: 35 o, U FFS ol
5202 2FoMH Bli=A] of 5] W o]do] EAfskal Qlo] Aol whE -3t a7t e s,
2009).
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1.4 Q| LTI=X|H

Brain Trauma Foundation 3] 7}o]=21R1(2017, 4th edition)oll &J5hd, H&EAF T Z27](2.5A1%F
o[tf)o]HA T7|ZH48AIZY) Aok oA AAQ %ol wste] ARYSHA ko (Level IIB,
low-quality body of evidence), ¥4 Mol thet ZAGE0] 4] Yot 5 A HE4
SRt A AU 25| A3 BXR A A 55T = AASHI

201719 Hig vl= A4E8RrEe(Neurocritical Care Society)2] 7H]E=iRlol 254,
EIA20] 41455] ok @ $7 B 1 Y72 o] & F ABEAE 4slsl] {1
A7 o2 FAEH(Strong recommendation, high-quality evidence), A4 AA|2Q Hof| Tt
WFH ZAZF HESto] B E4F A9 U S0 BEARE sidHA] 2 U A9A 8
(normothermia, NORM)°2.& &5t S HilgH v It (Strong recommendation, moderate
-quality evidence). EZt A7 B2 FE ] Hl=A] Yot A2 Holtg)= F&787H2
A28 T HEA Aol A w1 RE, B 0] FAREol gt 927} Qlo] SRRt AEE a5t
A5 HA ARE-SHES H LS.

40} 55 FRLYY SRS FIRt A2 AR (2019) AAZ 8 Hol tisf] MRl A g quprt ERrgoln s
Ao0F GOl A oA F2] 0 & ARESH= ZE HASHA] ko, 194 A 5ol 8317t gl o F/HUY
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ZAE 9ol E2A A 52 ARESIES Aokt Moderate recommendation).

=Y A AAEE 71| =8iR1(2020)2 A A] 21t A1 EHY B8-S 5= RO R HRALFX]
A 722] A&} A7), A&717E 50l gt AFARNS AASHET H &4 27]0) X725 ARlsk= A3
A28 7o) o] A &A4Jo] XS E & X Zok= AR -Holt= A7 ESEoto] A7t o 2 a3t
AR Hofor ofe] 71A] Wzt via] o] A& e sto] 7P A3st X 2 & Aot e S AIQtsk3T.

1.5 Matol7 i3t

o

A 72 A2 Hol| Toto] PubMedollA IH EA-Z =714 [Mesh term: (Brain Injuries OR
Cerebral Hemorrhage OR Stroke) AND Hypothermia, Induced]ot3 2™, S4 H<&AF SRS tiAF
O & AN ZH2E 35 5HO A7 I U

Kuczynski $5(2020)2 214 3184 &5 (Malignant Ischemic Stroke, MIS) EEAF A HAIAL 54
2t} Bl aste] WiEREA AHE A5kl oH, HE7idAl&(Hemicraniectomy, HC) 5 A4
A= A S AT o] Al A2 HE|QL) o] STl =7 (malignant middle
cerebral artery infarction, MMCI) A= tiAFC 2 $F Chen 5(2020)014+= & 6HO] A+ 232
HEREAE 94519l oH, TS e T ARl 8 ¥S Al SRl ©7] AFdEo| adh=
3] 3l F A= A0 R HEYS T A2 A5 WA A AAmTt RESto] e
T2 A7 /st BrkskIT

Qg HEHTBD) SRS V= =383 Wu 5{(2021)2 HeA) 5 641K
D a3 B7HeEAh T 6HY RCT Y= HEREA S 4345 2
gt oA AA2 2 0] S-det k= SRIEA] T

QA x| £AKTBI) TALE A & 428383 Watson 5{(2018)2 A o i
o= 1Este] 5HY] T1F 7t A=A Te] XolE HAISISitt A o] 2 212 A|2Je L A| 209

LI
)
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L 1o
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mx
)
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AT B AAY FALES ot o, B/GAZ Al H st S5 1 HEAF Bl
FAH}HICP)] #4 G B sltt B A0 2 A& ZHﬂ%(rewarmjng) A 9] QFA Ao
et 27} wlHsto] dixf i FARHE A7t o B3 HA| = Hekor, A5 ARl He T
AICP)E 2= A& Z = 1R ARSI

T DA 0 2= 43O RCT A77HERIF QI HAE & Hoske autof §lof thsthiet o-det

or], U] 18-S X2 T TS PAS0] e WZgAI kol i Ao Rusidrt
FRI0A ] 4 AR A 7N 55 QBE) B7SI0m, oA A M Al T F2
5 Bustolrh. AYATO] 5 B8-S theo] (E 1149 (E 1.15)9 2t
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114 HAXN 28 0E QoH6H)

T RIAT ST
B} MeEs STHZ/bl 22 ginzn
“JISH Sedi Husel BXRS Uz
. £ 50 - BILL510} SOI5t 017t YO AIUES TH
Kucaynski sjuiet (ReT 2m, g ~10.08. “RESSUH o wset 2ol o s Zge B9 4
(2020) FSE 017 3%) FIMERA gemol wa im0 9ol =USRR
5.17, p<0.01)
% 6E|j THOEA DC S - DC § TH% Alé_‘l:!gn_}‘ QXI'E'O'"A-I l_|__[-7| AI-ECIJ‘%OI
Chen (RCT 1M, M3t Zes00) = LIOFK|= Z3H0| QIQIOM, X|2 5 LS 2&H
sz (oS IS vi00a mMeeuTHy  2d i OSUIAC NS R ooE T
017 2H, ) - p=0.07)
~ 12 3 67112 AIRIO| MS T ARSI Zife
R} I3 X017 SRAS(RR 1.1,
W HM2H(TH)/  P=.32; RR 1.03, P=.65)
oop0) BF  RCTGH =196 FUMSRX - KSARK<ABARL )48AIZ) %

—
EE w21

X7 t2&(rewarming rate)Ofl TSt otz
A A HH 7 MASE 20| X0|=
SANOZ RS U

ALE: He 20| ZUH 19HON THZO
MYE0] RO RUASHRR  0.70,
p<.000), Y220 M2 ZHGHA| ¢4
2 OJAREZ I HWSIRS I THZS| AIYE0]
Fos FUZ (RR 0.81, p=.02)

¢ ~ HWSEE(TH)/ INPLES1PS| S: M3k Q50| =2 7{O e
Watson 0=|:T-1l RCT 22 11.01. I‘l*fj«"s’_ox| - |_|o—|—| o= o 0| J:::n__/\—E ojl'n_
(2018) ° = '16.03. < qursH 20MO| HT0|A S| AMAsHE ZAt O
= e US3IFS (E8HRR 0.71, p{.000)
- X2 E MY UME2S 148N E0EACH,
AE HIHO| =AH HItE 12He AFO0IA SXY
=9 HFE YMEO O =¥Z (RR 1.51,
p=.000)
£ 1gm - HAI2(32-34T)0= |XIE BE FOAN Ff
Sadaka o}z (R‘ET 1331 1993~  AH(TH)/ LHRO| SAXMLE RotH IUCH, & 11H
(2012) iy 2010 PSP IESON| 9 ZoloA AFA Zutet WES0| JiME

TR 5H)

=St EE

TH, Therapeutic Hypothermia. DC, Decompressive Craniectomy. RR, risk ratio.

AAM: 2023.05.04.

o
(gg oy MK SWMAlE HEANE  Zn KE 2z
- DC Zu} H|wdtH
HHeeme Aldst
201N AZEHE 2
srpsy  E0 SHE TS o S EXEHES
Prospe =5y =5 utsi (72t KA g3 28, A 3 YSY 3B?
cive, P SORT  ex).  BEME msw me S DCEH oM s
o21) Sndle”  copmollag | BEU g5 UEES S .
center Lo ol sixy dnd4- 5c)  2Hd - DCSCe| 3% OE
T HEETE 7202 - GOS S I} B
o) AYE 2} BRAN0| 0] 2ef
M j52 3 Hmx
obFist X2 H0| 2 4
oS




NEC X2 HHeeH

1Mk o
(JE; o7 CHALR} EMAIE  HlEAIS 23} K| 7z
— T o
- orFty
SRk S . SHHE TE X
RCT, 72HA)\|7FLEHT MH2 QY e mom 128, 8 rmecue icp o
Tan double ﬂﬁ H7_!- ool E o CPP @ AlOIE ZtA
oo bine Mmoo GEEL ex o -sa i 10| i s
" Ol&el < L] AAbOl AlZbC: P e T
i mmHg |O|— o (—375) | o | |:|—|E o5 = oo
YEE, MIE
_ _ L AN E7|9 A
- Mol mAeew e e S R
Clifton Multi-c 16~45M|2] ‘|K1|._4_:.:, HAR| GOS 5 HZoRNM O
(011)  enter HAHY =& (33~35T, ox| - otx wmg aar o MA2RE Y
RCT 2o 48AIZH " S°° =°= e o 5240] SQIEX|
=2 oro
(Eoy=]
- oty
L =Q = W )
sam gaz o Gl THEES
RCT 350 omume  SHEE MBI opmcesTsop
-  EdZed  AAReY  Soat & Hamop, 4 IS =S SO0
Qiu ~ double 0 oo B} R oy —r7<|J CAE ||CP 4
i o Y ~ = ASI= 571171 0/0
(2007) b".”‘lj TBI &%} (n=80)  33-35 C, 3(36 Y SO ai A ;'7
ICP, 5% SOD 4 =1 &S
x|, GOS
AIYE

RCT, Randomized Controlled Trial. TBI, Traumatic Brain Injury. ICP, Intracranial Pressure. CPP, Cerebral
Perfusion Pressure. GOS, Glasgow Outcome Scale. DC, Decompressive craniectomy alone. DCSC, DC
plus head surface cooling. DCEH, DC plus endovascular hypothermia. mRS, modified rankin scale. SOD,
Superoxide Dismutase.

1.6 7I1E 2=7|=G7t

G FHEAATL(National Institute for Health Research, NIHR)9] 9|52 7|&H7F H114(2018)

oA QA HAF SIRIS tharo 2 X252 AA|Q o] AAFA oA Wl §ilS Hrsh ATE A A6
oIt} AubA 0 & 7] Z2o] Lk B0 ZAX|&0] Halr}t st A o & slolx]o] Walst 4RSS
WA kot

U A= T84, 5184 HEF, A HEA, HAFHOIEE, HUEE 3 52 dde =

Sk S 2P o Ale 28 g )0l 3ste] 20099 A2 Aol w7587 HI2](2009. 1.30.)01141
A= Qiet. H71H A}, o e BhAl o] Fahf W2 719 Y W fARE 9] bt
FIMdo] A= AC=E QIPRIITHEAEA R TA| A|2009-47%F, 2009.3.11.). & 7]&0] gt A4 <1
B7RHE-2 <E 1.16)3} ot
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H1.16 = FEHEAALANIHR)S Q=27 [&H7t BN Q0F

H=

Therapeutic hypothermia to reduce intracranial pressure after traumatic brain
injury: the Eurotherm3235 RCT (Chapter 5. Updated systematic review of
therapeutic hypothermia for adult patients following traumatic brain injury)

National Institute for Health Research (NIHR), Health Technology Assessment (UK)

o
od
o | \J

=
H
N

od

20184 8¢

0 | ME |

~
10 |
1

Az MMyl ey H Satdo 2t 24 2A MS

i)
3
0
i3

o G|O|E{H|0]A: CENTRAL, Embase, MEDLINE, PubMed
o MRl ~2016H 32

PICO

o CHERKP): HAY HH(closed head injury) & 5-97] J¢l &t

o SHAIE(): X2H M= Y

¢ HIWAIS(0): SEH X=(ONY) E= Y M2RA

* ZNX|H(0)

YRR MAE, OIS, OHE7IAE, OXH KE: d27 |12 W2 £5 5

- HiE| 7|

o MEPIE

T4 T N $IX10[BIN HOI2 ThAtOR &t 917
R MH22HS At o

CER0| Qi 917
DX QYUAFS A3 i
o HRI7 |

- ST 1017} oI} Ofdl 22

* = 21M9| RCTs 1712014 0|0 &= 281 19, 0|F 712 MEH= 25 2M)
o HME > quax A
N2 Hxixt, A= Hypothermia (‘C) Control (CN or NTC) cHTE 7|12t
1 Shiozaki, 1999 8(33.5-34.5) 8 (CN) Low _
2 Gal, 2002 15 (34) 15 (CN) Low
3 Marion, 1993 20 (32-33) 20 (CN) High
4 Clifton, 1993 24 (32-33) 22 (CN) High |
5 Hirayama, 1994 12 (32-33) 10 (CN) Low o
6 Marion, 1997 40 (32-33) 42 (CN) High =
7 Zhao, 2011 40 (32.5-33) 41 (unclear) Low
8 Shiozaki, 1993 16 (33.5-34.5) 17 (unclear) Low
9 Jiang, 2000 43 (3-14) 44 (CN) Low
MEHZS 10 Clifton, 2001 190 (33.2+1.0) 178 (CN) Low
1 Zhi, 2003 198 (32) 198 (unclear) Low
12 Hashiguchi, 2003 9(33.5) 8 (CN) Low
13 Guo, 2004 68 (32-34) 32 (NTC) Low
14 Smrcka, 2005 35 (34) 37 (unclear) Low GSZJH
15 Qiu, 2005 43 (33-36) 43 (CN) Low Oﬁf
16 Liu, 2006 43 (33-35) 23 (NTC) Low °
17 Qiu, 2007 40 (33-36) 40 (CN) Low
18 Lee, 2010 15 (33) 16 (unclear) Low
19 Clifton, 2011 52 (33) 45 (CN) High
20 Andrews, 2015 195 (32-35) 192 (NTC) High
21 Maekawa, 2015 94 (32-34) 48 (CN) High
- XN M2 QS ARlst oM MetMel 2| 2EHR! S0t IUCLE, MA| 28 & 13H
o| 2H0IA B11E HE HMES SN S5 =US(EE RR 1.43, p=.001)
Tt - 2000 O|=0f EHE Z30t 6702 04 FHEESH AN SHZL MUE0| R HU2

M(RR 0.86 , p=.03, RR 0.85, p = .02), MH2LHS HLYXC= HAISH ZR0ME ST ALY

E0| R9otH LAst= A2 HUE(RR 0.76, p = .001)

RCT, Randomized Controlled Trial. CN, Controlled Normothermia. NTC, No temperature control. RR, risk

ratio.
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1. ®MAXN Se10%

1.1 712

B 7oA XA AR R0 oA U TS A7) i) A BT St
57} WS ke ARl AR WL A A AR eay 2998015 A9Ue))e] ol £
sgstact

AR 2o 72 theo] A ARS 7|uko 2 PICOTS—SD, HA 2 A 5] IS sk
* A58 AL A HE, 518 HES, B HEE T 2497 A= SRl 4175
Z23E 75k S1Rt 52 o' ARESt] o WW—E MESL SUR R

H 2.1 PICOTS-SD M%Z U

=T MZLHE
Patients (CH& 2t} - A LAY, ol HES, Ee HEE
PNI=2S IS T3
Intervention (ZXg) - HEH LH’J%‘;.“H(surfzace cooling)
- LY H28 A (intravascular cooling)
Comparators - M RR(RIXQY, Ad=XE, 5 S)
(H|ZX|2 ) X*MxﬂE X|(normothermia) & t LA H2|(fever control)
bxiAd Al e ofE3 = S5 748
=< 4ES, SAUS V0|, F-U, Mo o &
U K|
- et At
O;t_?omfs - ANLE
(ZatH) " O|Xt X| &
LEH 37|
- QIR MM Vs
S EES

- 7 [EHSEAHE 7 12E 7A@ | R A 24
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NEC X2 HHeeH

12 MFHE
ZHy
Time (FX7|21)
Setting (M[E))
Study designs (F7L)
A At Il
RCT, Randomized Controlled Trial

o
=

ol

n]

o
g0 | 59 | 59
ojo | Ojo | ojo

=
rok

X
(@]
|

1.1.1 =3¢

=9 gloJEHo| e AR £ LE Al 78 FAY 0 8 11#E= Ovid-MEDLINE, Ovid-EMBASE,
Cochrane Central Register of Controlled Trials (CENTRAL) 37§2] ©|o|E{H|o|AE ETl5}o]
SYSIATHIE 2.2). HAol= Ovid-MEDLINEOIA] AR Mol E 7|0 &2 7} A7 ¢o] E/Jo WA
7519 o™ MeSH term, =8| J4EA}, At FM 5-9] A7 52 &85kt

H 2.2 =2 HX+ HIO|EH[0] A
U =AM URL F&

Ovid MEDLINE(R) In-Process & Other Non-Indexed
Citations and Ovid MEDLINE(R)

http://ovidsp.tx.ovid.com

Ovid EMBASE http://ovidsp.tx.ovid.com

EBM Reviews — Cochrane Central Register of Controlled Trials http://ovidsp.tx.ovid.com

1.1.2 =LY

=i "lolEHo] A= ofef 2] 378 AARIZIS 0]- 85t AH.

H 2.3 = HA+ MO H[0] A

I 29 ZMA URL F2&
KoreaMed http://www.koreamed.org/
5t=30|8k=2| 0| E{H|0| A(KMBASE) http://kmbase.medric.or.kr/
S SSEME A(RISS) http://www.riss kr/

ok
oY,
i)
i)
ox
=2
>
o
2]
N
N
N,

baf

2 S Aoj= ARtsHA] 22U

=
LS



1.1.4 27124

AAPAAY P4 SAS RG] gIste] M AAA BT % B AN Slw AL
oAl e BEY 52 B, B Wk Ad/uA] 7|20 A3t B 22 dEsle]

it
ol
O,
)
rlo
jany
=
(it
H
Iy
0
ol

Sof thef 5 o) AEATH S YA 0.2 S5

=T == Rt 12} AT - Hlj A 2ol A
© Al 253 HESIO] 7 37Ee] A9t /o] vkl wdkE= 232 viAska, 23 A= - vl A
Yol A= Z2FoA oA B2 279 HiZ HESI AP Fofet A 7ol At £
Aeistolnt. oA BUR|7E Q=45 H7EA A E U A£913] 3]91E Fofl Eelotaict. A=A
T Al AL AR T2 A

AA, 587 22=(Clipping) 7 T ARSH AA 222 518 HEF o4 SAIA a4 H4o=
AMESIER i & A58 AA2 Qi 22 A350o 2 B 4 okl WHsiGit). o]of =& A
A A2 Ho] £3% 3H(Nguyen et al., 2010; Anderson et al., 2006; Todd et al., 2005)2] H+=

Aol A oJgt FAHol| sigskA] kot s AskTt.

A4, Pd/do] BuH B3 5 HEsh EA7E s SR Al =8 HAIoHA] 92 3H(Quine et al.,
2021; Dobak, 2017; Wang et al., 2007)2 Q52324 AFrSZ0] B7FobH, APdol| g o)H didate]
A A2 Q1 ¥l 7} obd 2H(Todd et al., 2009; Karibe et al., 2000)2 2435t A Ax}r} 51t olAt
BHE|R] o2 I4tE i uijA|s Tt

ofN

AR, SEx1] 71 A4 E/do] A Al A1 -5, A= a7 AA AAZ 8 Hol mhE S HRIA] 32 271
AA = AEiet o] QA Mol | off i et 4= QU o]of B4 9] A} A1F| =5 =0]7] 5]
YU Al Al20] 36T ool TAE AT IALE A78%t A-H(Clifton et al., 2002)= & B71oll4] viiAlsH
k.

A, e HW@ZhH(selective brain cooling, SBC)¥ 5495 H(rapid cooling fluild infusion)s
9] ATAQ1 7} HPAL 2 e Al DAstal FUsHA 2Est7] HA] Yot o]oF A2 WZHE HEA]
AT vl sl A3 B A] Aulslely] o2 9B FHAR] X P22 0 = 4343k SH(BI
et al., 2011; Lee et al, 2010; Li et al., 2009; Harris et al., 2009; Wang et al., 2004)2} @34
E= AU YA FUHS AR83SH 17H(Neugebauer et al., 2019; Cooper et al., 2018; Lyden
et al., 2016; Hifumi et al., 2016; Andrews et al,, 2015; Flynn et al., 2015; Beca et al., 2015;
Maekawa et al., 2015; Adelson et al., 2013; Ovesen et al., 2013; Clifton et al., 2011; Els et
al., 2006; Clifton et al., 2001; Shiozaki et al., 2001; Marion et al., 1997; Resnick et al., 1994,

Jing et al., 2014)2 37} HAoIA A ASHAH.

TAERJ] FA A 5 HiA| 712 (E 2.4 9 Eh

[©)
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NEC

X=X MY2QH

H 2.4 29 {8 S HIK| 7|=

—

MEHT|=(inclusion criteria)

H{H|7|=(exclusion criteria)

« QMY LAY, oY HES, HEE & 88| A=
SIIE Q= ot A

. 7‘(|§X-l MHZLEH(EH W2t = S Y2hs +8

. Iﬂl_’ ol S48 X=d E=
(Normothermia)?! 4%

o A0 Felgt oz Z vt Bt

* RCT ATE Mt

7EX| O B1E o7

2.5A|1Zt O|LH A[ZtSH A8AIZE RA[SHAL =5
—1 MA2QEHeS s ¢

 LUZHHO| TH=O 2 A|SHE ZHQ

& S5 W A oz RA2euol 2H
25((36°C) X TS 917 I

- B3 ZIE 280 lse 40

» ASHA0|Lt S2 A H3(in vitro or animal studies)
#X(original artlcle)7f 0P S (reviews, editorial,
letter and opinion pieces etc)

&3 I(case study, case series )
SMESHESFOE LHS A, SIfl=E, 7|HE M S

peer-reviewE MX|X| 222 4<2)

« 31201 2 OI2 SHEX| g2 o7
- 3= 261, 22 &9 2}

‘low/high/unclear’ @] 37}A] @2 F7Hd}. 2
2u7} A-APE=R], Erho] Z $EIEA]

= AR )

3715199tk RoB E70] A4 H 0l Hrlgee (R

1.1 XA2FE

Aol oA AR E A4S BEte]

OI_.
Py O_[—

3]0}z £ =0Jsto] golshinh

1.6 Xz 24 A efd

A2 oF4 B4 (quantitative analysis)?] 7Fsd 74-F HEREA S

¥ H7F= Cochrane? Risk of Bias (RoB)E AFE5lo] T o] H7Exp7}
. RCTOl AM&5= RoB= &

5 7l BgoR ojRolzom, 7 B o
PR Hut A S ASTEA, WY

B e ey e, A9 2
(0]

f=AIet 718 HIEE FEollAe U714 A+

9}@}

Wol AEATH EYA 0% An3ES SWNT Y
AEAL SAA 0 AREE FAlo] uet B
EgH0% AR, £ ARATE QALY ofFo] PAFEE B

2 AR ¥ O @ 3o gEAL 35 41
o} FE BgelA o BU

YA, 27D

23] AE(qualitative review) 'H-& AR50 ZIE A AISHAH.

4 7 A oS e sto] Wid-
(random effect model) 2.2 a3} 74
W= HrLOE 749 Hekete] 71sH Hd

B340 A o] A (heterogeneity)2 A Al

A WH(Mantel-Haenszel method)& AR A7 Y
2|91 At 918 H](Risk Ratio, RR)Z Ak
2to](weighted mean difference, WMD)Z £-415}31Tt.

S3H5i

Z}291 <13 (forest plot) & 15}, I* BA TS

o

5l o

- =T



AA o)A TSI 2 BAF0] 50% n|gto]H o] Ajo] o Ao g 75%
Ao] Q= A0 & AASIATHHiggins et al., 2019). A4 42 RevMan 5.49}

H g7tof| A 2385 A A A B3 112 Auke] Z2AGEL Grading of Recommendations Assessment,
Development and Evaluation (GRADE) F HO & B7RIAtHA4Y 5, 2011). o] 42 55
Seuete] A EA 9 A e @S 1t 8 A Hof| ek TAFE AA| D S Aol Rt

1o
g
k4
o,
N
Ho
b
norr
P>
Ho
e
ol
1o
m
i
1o
oY,
o
kK
v
_O|L
)
ﬂ
ofN
>,
1o
it
2
ok
ol
-{Oll
(e}
&
1o
.
rlo
[
1
olrt
o

et 2%
Halst YIS AN Qg 20kgO| 247 SEokl, 1 9 FUt=E S5 SRHCR 11
(recommendation) SltE U = Y YH-OIM S 2=71&0l A8 B
Eal S Nk G| Ay g kol 24 H 1 2 FUISE S5 SRECE 1H0E M
(conditional P SO 71X [0 M2t Bl Ao REH0| 2t 4 A aiF Q=719 AL
recommendation) S X5l &2 Hgtdoz HEt
TIOH| 245 IS G gt satgol 24 H O 2| Pte= 5= SRHCE Aot
(not recommended) U A SN i =7 |20 AES HUIOHK| B
IS YA Qg sty SO ol TEHY YA/ FE0I0 U Yo o]
=55 Mol o=71&9| A0 Ciet HiUSE 28 + 8is
(insufficient) X 2R ¢l9ZF0| & A=7|=0 Holihs 25222 2 MRt SL52X|0 Of
M HOloto] 2Y20 Zee = US
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(SR e

1. 2y 21t
1.1 SAVF N
= 2] glojefHo] A5 B-g5to] F 1,670H(=¢] 1,393H, Wi 277H)0] M=o, A8 AA =
AN ERIE 68 7] AAIFolM F715HAH. AA =] 2Jsf A Z= 13 (Endnote)
02 vEE SR A ERE B dtte] S5 o152 SRlsklal, AAldE 21l 3 37182 AR &
H=1.30 Sﬂﬂ% T‘H*J"i A AdHiAE 3ottt 27] @A Als H 255 7]‘3}2_% 1,204%-&

H, 2 28)S 132 AEsieich theo g YBS

T =

ESHS 2 66H(E9]

H =y 1T )° Hﬁﬁlﬁ}‘ﬁﬁuﬂ FEAA T E=21,305H 5 1,270%H0] 455‘ 20 2 A|LJ=| ]t 2F
Ae BHe 35Ho s B A4 5B (19 3.7 2o

=2 HO|E{H|0|A (n = 1,393) =LY CIO|EHIO|A (n = 277) 27|44 (n=6)

*MEDLINE (n = 903) *KoreaMed(n = 50) % SR =¥ =2 = 6)

*EMBASE (n = 14) *KMBASE (n = 198)

*Cochrane Library (n = 476) *RISS(n = 29)

v v |
ESMA & 92 23
(n= 1,305)
HE 2 =8 4E oy 29 > HE U X2 HE 5 HRE 23 2 (n =
(n - 1305) I‘“—| UxXEZHE =S HHIﬂ._I = T (n 1,204)
\4 _
DZE AR Y2 UE  HiHE 22 5 (n = 66)
(n=101) —P{ A0l HOIt LAl S AT OHd 281 (n = 2)
APHOl Holgt SAHO| 3| 242 231 (n = 29)

+EHSHH|WALR S+3EX| 42 28 (n=3)
S ARH0f Holgh AFHA T OH AL (n = 13)
R E5} oq:rx 21} 1L 01 E x| 2 23 (n=10)
« X7t Ot &7 (n = 4)
'E%’é?:.* XJ%W A (n=1)
*3ME5 (n=1)
+5t=0] 2 Fol2 EHEX| 22 A7 (n=1)
ZE2H (n=1)
CHEEE 7t (n=2)

(S HEe 28T, e HES

ZZ ME 23 (T 35M)
b, £ UES 2H)
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& A8 T2 G713 = T 1EelA 35 RCT A2 5 35H 5 13| ZEEF0| 22 2719
3 : , AT =7 S 1871, vl 67), P2 57 =o'
Ho] ZAH T AFE T BT 19931004 20229 Alolofl HF 1
15 200095E 20099712 WA A7t 19U 02 7HE 2 BlSS AA[SHiT
o Ahe o/ HEHTBI7E 28H o2 78 Bt 5184 HES(192 51, 28 HEFH)2
290 Qiet. AR Bt AP #l= AT 5.9-68 .94, T+ 5.6-68.54|=, 184 o[st 4x0f
Vg A7 4HoIH. FASHEAE(D0) F A P g2 AR xe 3% d7e 3Eelgler,
4 HAHTBI) thide] 23, 943 318 &5 (Acute Ischemic Stroke, AIS) A} tido] 13| Sict.
H] 3 A

&2 5734 Jr_’ral(conventmnal treatment) & BFS X270 Z o 270] W A e S AT}
o} FgA(36~38C) 22 AR A= A 3 5 23Ho|lom Al o7t MRt 29

12HC & RI5Ht.

H

< wolA FE Al 22 32~36C M2 2EE oM, H4FAIRS 32~33C 2 ¥ A7=e 1T
1HoI 0T HH A2 A 73R F|4 24417301 Fof 14Ul o, ¥z A= 72417 oY

—_
i
[©]

AR A= AA B3 5 1130t SARRA] 0 2= HHPZH(Surface Cooling, SC)= AR&SH29H
T @3 Y AA2 2 H(Endovascular Hypothermia, EH)= AR&3F6HO] EQ1E]Ql o 15 FA ol
A A A 14 ZHSBC) = E| ¥Zto] 34 02 AREH A= 2Ho|]lH. AEEdle] 542
(FE 3.1), <3 3.2)°] AAISIIT.
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NEC

|EX KHL

fo

EH
=]

H 3.1 Herd HeRdo S4(Z 35H)
1XX .
N A7 T _ x A RIRke
= 3 = n
QUM 2 i a9 N R S ST
1 Hergenroeder
(2022) 0= RCT " TBI, SDH, 3 25605
: -65 yr, GCS 4-5 AR .
g (2'3?1) 53 RCT TBI, 18-65 (16/16)  /4l2(127) ~ ™H nocooling O O 8d 6mo
- (LTH-1) dcs 4_8% (15202 44.7(13.1) ’
’ (28?%) &= RCT TBI /146)  /491(12.) 1 nocooling O O 6d 6mo
17-70 yr, GCS 3-8 > 42.5(13.9 no cooli
4 Zhao ’ (30/30) /39.7(15.3) TH ooling 0
(2011) 3= RCT TBI, a1 Ak (DC) 0 6mo
Bourdage 217 yr, GCS 3-8 (40/41) o148 TH -
° (2015]) Ay RCT TBI, o /37.5(16.2) nocooling X O 3mo
1-18 yr, GCS 4-8 13.5(8.8-16) .
° <2Yoa1no> &= RCT TBI %Z) N12.2(.2-17.00 1 noceoling OO 4-21d
; 18- -
, i . 64 yr, GCS 3-8 (73/75) NR T nocooing X
(2008) &= RCT " T8I, 43 37.1(15.7) 0O 1~y
: ~70 yr, GCS<8 1400,
Hut y 20 ,
° ?2%?)';;) " A RCT Tl ( 2;233) fgoaz) M recedng X O bmo
) 1-17 yr, GCS<8 9.8(4.9)
9 Qiu . , Jo= (108/117) /10.2(4 TH  no cooli
(2007) &= RCT TBI, craniotomy, 20 48 ooing. O O 6mo
10 Mrlian ] 19-65 yr, GCS<8 (40/40) 41.3/40.2 TH no cooling 0
(2006) A= RCT TBI, 20 (DC) 0O  12mo
GCS 3- _
11 Liu 558 (28/61) 54(19-79) TH  no cooling @) 0 6
(2006) 3= RCT TBI, 66 mo
age>18 yr, GCS<8 (43/23) 406(10.3)  TH nocooling O Sht:
12 Qiu ~ O 2y SBC(n=22),
(2006) &= RCT TBlé c1 9-63 yr, 9% MSH(n=21)
53-8 (54/42) 41.3(11.7) TH  nocooling O 0 12mo SB%?HEZ: )
n=24),
MSH(n=30)
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A7 iy 2t XFE

XX} . G4 = =14 H|x - +
A &=t - BRI, oz, M A =~ - S8AME H|32
A T AlRE o = & s A A oIXM T
(HE) M%) 9| (1/0) (1/C) I= = OIMAM sapd
Smrcka . 72 .
(2005) ps[i RCT TBI, age <60 yr, GCS<8 (35/37) NR TH  no cooling 0 0 6mo
Adelson (HYPO1) Lo age<i3yr  48(23/25) 6.9(3.1)/69@38) ” ==
(2005) 0= RCT e GCS<8 TH  no cooling 0 0O 3mo. 6mo  AsEl 3
(HYPO2) =% age<17yr 27(14/13)  7.2(6.6)/5.6(5.2) ’ o
Wang —~ 40 .
(2005) = RCT TBI, GCS<8 (20/20) NR TH  no cooling X 0 6mo
Qiu = TBI, 19-65 yr, 86 .
(2005) == RCT 4CS 3-8 (43/43) 40/42.3 TH  no cooling 0 0 2yr
Hashiguchi ol TBI, 18-63 yr, 17 29.0(14.9) .
(2003) 2= RCT 4CS 3-8 (9/8) /39.1(13.2) TH no cooling 0 0 6mo
Zhi ~ ] 396 .
(2003) 3= RCT TBI, 15-65 yr, GCS<8 (198/198) 43(17)/42(19) TH  no cooling X 0 6mo
Meissner =o| 24 ,
(2003) =2 RCT TBI, age>18 yr, GCS<9 (11/13) 30/48 TH  no cooling X 0 NR
. 3mo
Biswas TBI, age<18 yr, 21 5.9(2.9) ) ’
(2002) o= RCT GCS < 8 (10/11) /6.5(3.7) TH  no cooling X 0 16;:]:)0
Chen = TBI, 18-60 yr, 60 .
(2001) = RCT 3CS 3-8 (30/30) 34.1/33.2 TH  no cooling X 0 10d
Yan = TBI, 44 B .
(2001) = RCT GCS 3-8 (24/20) 41.8(12-74) TH  no cooling X 0 5d
Aibiki ol TBI, 4-76 yr, 26 .
(2000) A= RCT GCS 3-8 (15/11) 34(6)/38(8) TH  no cooling 0 0 6mo
éiggg) 3 RCT TBI, GCS 3-8 : 45/74 2 422/406 ~ TH nocooing O O  12mo
Shiozaki ol _ 16 31.4(12.7) .
(1999) = RCT TBI, 18-73 yr, GCS<8 8/8) /40.3(23.1) TH no cooling 0 0 6mo




NEC X2 MY

O H 1X{X} a2} A2 = EEE;C};A o] o = N | 2 Hlul ﬁ =x] Mxﬁ H|2
== (Ax) i (ONE=1)) o = (I}rC’) < "(ﬁb) A& A& obMM FaM O O

26 (%bg)g) o= RCT TBé'CgS‘ZfSV“ . 32/31 o  BOAE@  TH nocoding X O 6mo

27 S(qgég')(' o= RCT Tl age>10yr,GCS<8 |, 5’/31 . /33%?;1((1152'?’6)) TH nocooing O O  6mo

28 (61'55’3? oj=2 RCT nggg—égyr, (21?/622) NR TH nocooing O O  3mo

CEEErS

29 (2%32”1) =3 RCT AlS, 1 8‘801 " 1N IHSS item (22‘/‘9) SBEE|::55%.12((131.§§)’ TH MO (‘g’ging O 0  6mo SB%?rtl_i:@,

/63.287) EH(n=11)

30 (z%ﬂwa & RCT ac%%e—ggrjfrméasfcztg " 53/01 5) /%3833%85)) TH nocooling O O 258dd, e

31 (281“@ 53 RCT AR o . g’/?; 2 /%98%2365)) TH nocooling O O  6mo

32 Hfzrg%in o= (IC?EST—L) Nirsser” (25/%0) /25251749)@ TH nocooling O O 3mo

B gy R RCT Miis s 2s" 08 jralsy TH mecoing 0 O 35

Y HES

34 (;82% = RCT ICH (5;}%) /a%%% TH nocooing O O  2-14d

35 (ZC&O;) ot= RCT SSAc:;;f—_gol\XéaﬁiigtﬁgﬁZf (1 12/21 1 /55A§52(é%_—7732)) TH  no cooling 0 O 5déri§d’

Scale 3-4

A ADZE mean(SD) = median(IQR). 24 = QI S Z1H A7

I, intervention. C, comparator. TH, therapeutic hypothermia. DC, decompressive craniectomy. RCT, randomised clinical trials. GCS, Glasgow Coma Scale. NIHSS, National
Institutes of Health Stroke Scale. EH, endovascular hypothermia. SBC, selective brain cooling. MSH, mild systemic hypothermia. TBI, traumatic brain Injury. SAH,
subarachnoid hemorrhage. SDH, subdural hematoma. AlS, acute ischemic stroke. ICH, Intracerebral hemorrhage. d, day. mo, month.
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H3.2 M2 U SA/HIZAE S % Gl YR}

A IXANQE)  BMZE  SEAR(C) SAVIZ AW AE = w2t =2

T . s . - (BLl/x]) cn e HImAlE Hezxd

Qb k&Y
1 Hergenroeder(2022) TH 33 48h-5d 0.25¢C/h M EH no cooling (CT) NORM
2 Hui(2021) TH 34-35 5d {0.5°C/4h TA SC no cooling (CT) NORM
3 Tang(2017) TH 32-35 48h 0.25C/h A SC no cooling (DC) NORM
4 Zhao(2011) TH 32.5-33 72h NR T SC no cooling (CT) NORM
5  Bourdages(2010) TH 32-33 24h 1°C/4h Ml SC no cooling (CT) NORM
6 Yan(2010) TH 32-34 3-5d NR HA SC no cooling (CT) NORM
7 Li(2008) TH 32-35 NR NR Tl SC no cooling (CT) NORM
8 Hutchison(2008) TH 32-33 24h 0.5°C/2h A SC no cooling (CT) NORM
9 Qiu(2007) TH 33-35 NR NR A SC no cooling (DC) NORM
10 Mrlian(2006) TH 34 72h NR P SC no cooling (CT) unclear
11 Liu(2006) TH 33-35 3d(0-6h/d) NR A S SC(SBC, MSH) no cooling (CT) unclear
12 Qiu(2006) TH 33-36 5d NR T (| IS SC(SBC, MSH) no cooling (CT) unclear
13 Smrcka(2005) TH 34 72h NR A SC no cooling (CT) unclear
14 Adelson(2005) TH 32-33 48h 1°C/3-4h A SC no cooling (CT) NORM
15 Wang(2005) TH 33.5-34.5 48h 1c/d M SC no cooling (CT) NORM
16 Qiu(2005) TH 33.5-35 3-5d NR ySA! SC no cooling (CT) unclear
17  Hashiguchi(2003) TH 33.5-34.5 48h 1c/d M SC no cooling (CT) NORM
18 Zhi(2003) TH 32-35 1-7d 1°C/4h PSR! SC no cooling (CT) NORM
19 Meissner(2003) TH 32-33 24-48h NR A SC no cooling (CT) NORM
20 Biswas(2002) TH 32-34 48h 1C/h TA SC no cooling (CT) NORM
21 Chen(2001) TH 33-35 3-10d NR T SC no cooling (CT) unclear
22 Yan(2001) TH 32-34 3-bd NR T SC no cooling (CT) unclear
23 Aibiki(2000) TH 32-33 3-4d 1c/d T SC no cooling (CT) NORM




NEC X2 MY

@ IHAEE)  BUZE  BEMR(C) AU AW A% P RN e

e = = (H/x]) e HlZAlE H2ZH
24 Jiang(2000) TH 33-35 3-14d ac/h M SC no cooling (CT) NORM
25 Shiozaki(1999) TH 33.5-34.5 48h 1c/d A SC no cooling (CT) NORM
26 Aibiki(1999) TH 32-33 4-9d 1c/d T SC no cooling (CT) NORM
27 Shiozaki(1993) TH 33.5-34.5 2d NR M SC no cooling (CT) unclear
28 Clifton(1993) TH 32-33 48h 1°C/4h A SC no cooling (CT) NORM
S| HIES
29 Fan(2021) TH 34 24h-7d 0.5C/12h A SBC, EH no cooling (DC) NORM
30 Ma(2017) TH 33-34 5d 0.2°c/h A SC no cooling (CT) unclear
31 Su(2016) TH 33-34 24-72h  0.5C/12h(0.1°C/h) T EH no cooling (CT) NORM
32 Hemmen(2010) TH 33 24h 0.3C/h A EH no cooling (CT) unclear
33 De(2004) TH 33 24h 0.2°c/h A EH no cooling (CT) unclear
S HIEE
34 Yang(2022) TH 33-35 2-14d NR A SC no cooling (CT) unclear
35 Choi(2017) TH 345 48h 0.56c/12h TA SC or EH no cooling (CT) fever control

TH, therapeutic hypothermia. NORM, normothermia. CT, conventional treatment.DC, decompressive craniectomy. d, day. h, hour. NA, not applicable. SC, surface
cooling. EH, endovascular hypothermia. SBC, selective brain cooling. MSH, mild systemic hypothermia.
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1.3 HISE B7IE

& B71ol AH 35709] 4] ti2 WA Aol digt BIER 919l B71= Cochrane®] RoBE
0|83l Hrletct. /}j‘iﬂ HlEH(selection bias)®] -, 88.5%CN4 29 vig<A] A3 L
e 299 AR WS AAISHA] fob HIERSRe] ESHE HUIESIY. A
HlE(performance bias)— ZA0] EXA} Lrlo]l 23E]7] oladl9] HIE Qo] tjEE
ESHIsAY B0 2 BFriEglon A7} 89l H[ET(detection bias) TS, TiFE E3lofA FLA412Q1
HAEE A|lFotA] ol B84 wtE i), €2k v[EH(attrition bias)¥t B3 H[EH(reporting
bias)2 Fate] &g Zo|7} IAAY HIEHY 7S et % 5t A7} solEx] oo}
HIEHHS B4 B 5230 = Brisiainh. 11 9] HEE9] Afolls tiiE E3olA A4
oS TAE 9514 BUAY H-E& A 5(HE X 7)o thet Hrgo] EFwot] HEEAE S B B
=20 = HUIsIGITh HIEE Y IHE 9 gAY QoF e (19 3.2) W (19 3.3)7 Pt

Random sequence generation (selection bias) -

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)
Other bias

0% 25% £0% 78%  100%

.an risk of hias DUncIearrisk of hias .Highrisk of hias

% 3.2 HIEELIE E7HRoB) 12X
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Adelson 2005

= | Uther bias

Albiki 1999

"

Albiki 2000

"

Biswwas 2002

EBourdages 2010

Zhen 2001

Choi 2017

Clifton 1993

De 2004

Fan 2021

Hashiguchi 2003

Hemmen 2010

Hergenroeder 2022

Hui 2021

Hutchison 2008

Jdiang 2000

w . W | . . w | . W[ [ | e (9| e | Blinding of participants and personnel (perfarmance hiag)

Li 2008

Liu 2006

hiz 2017
Meissner 2003 =
=

tdrlian 2006

Qw2005

Qiu 2006

Qi 2007

Shiozaki 1993

'\J'\J'\i'd.'\l..'\l'\l...'\l'd.

Shiozaki 1999

Smrcka 2005

Su 20168

Tang 2017

Wang 2005

wan 2001

Nan 2010

Yang 2022

OO I N N ) . . | . | || . . . - | . . - . W | [ || | e | Allocation concealment (selection hiag)

Zhao 2011

W ||| (@@ O@ (@] @] ||| = | Random sequence generation (selection bias)

Wl @@ @m0 @ OGO~ OOB @@ || ® Bintingooutome assessment (detection bizs)

0006000000 -0-0000-00000-0\~00\®|~ =~ nmiesoucone dsta s bias)
W[ | ||| . Wl || | [ | | || . . . W[ W . w . . . w . Selective reporting (reporting bias)

o | el | e el | el | . . CV I T A . B

"

Zhi 20032

O3 3.3 HIEELIY B7HRoB) Tt &

rob
m\l
=

P
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FIozE= AlHeH

SRlstoet. T3 EF o19] ZFolA 2423 Zjo|7t QA=A] ERlsH7| ko] 184] o]s Aof T
EHAL(32-33C) A, 3 AALQ H(endovascular hypothermia)S 533t £ Hr 2
AT 248 36ttt B4 9= g iz} B A S HEol] 7]&5kiTh

2.1 oFEy

A 54 A M A YIS VHE DS, @AV, 789, s o) =2 748
o

PR Aol 2361A] okt

2.1.1 jdd kl&d

2.1.1.1 A|& 2 g

QA HEAHTBI) SRS At 2 & 279 5 19709 AdFoflA] oA Bl AE RSy thE
3.3, 1% 3.4~19 3.9). "™ (pneumonia) 13HA] ER16H] 0n, WEREA A3} THEOA] f-2lsh
Al B o] EAstar, A77E o] A/d2 & HOlUTHRR 1.29, 95% A1Z 7K Confidence Interval,
CD 1.02, 1.64, 1*=36%). @¥-2110]4K coagulation abnormalities)= 7Hoj|A] 215191 0H, HERE
A A3} THZONA foleHA] o Eo] TA38F3EHRR 1.74, 95% CI 1.39, 2.18, *=18%). T3t 37} ItofA
H 13t A5 Aofi(electrolyte disorders)T= HIEREA] A} THoA F-2]5HA| & Zo] EAYSIATHRR
1.29, 95% CI 1.06, 1.56, 1*=23%). == (meningitis)@ F4M(arrhythmias) 7+ 2Fo]7} 1912,
7|et S8 3-0] H-9- 1H(Shiozaki et al., 1999)°l4 8-53(diabetes insipidus)°| S0l A] T Ho]
UERE O H(p=.02), YA 2282 223t fARRE =520] QY.

2o $B} o s RAUWY 3o Hustylon, wekEA A THolA FolsHAl o ol
HRYSIATHRR 2.79, 95% CI 1.09, 7.12, I’=0%). SHEA(32-330) tiiez mlEde 41,
GH-Zarold=2 250l A FRlotolom, HleltA A} 27k -3-9J3h Zpo] 7k IAeHZE RR 1.21, 95% CI
0.72, 2.04, I’=0%: RR 3.51, 95% CI 0.43, 28.44, 1’=57%). -9 5Ho|| A 2151911 HEREA]
A3} THolA f-elakAl o BOITHRR 2.42, 95% CI 1.06, 5.55, 1*=0%).
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NEC X125 HHLL

i3

H 3.3 TBI &At2o| oty Zit-Als &3 FQ 883

HIKKE ooy BAES,E T 2y
o O JLCHA e =2 TH Control Pzt
2 6(37.5)  3(18.8)
Hergenroeder 1, 16/16 Eﬁﬂ%? r%q aqéé? 88; N
(2022) Xy 3088 163 NR
HaHE! =g (iFal 671 NR
. = 44(28.2)  45(30.8) .62
(2'35'1) TBI  156/146 SHSTIO[AW 000 427) NR
FHE Z0H0 53(33.9)  39(26.7) .17
Tan SRy 2 4(13.3) 4(13.3) 1
(201% TBI,DC  30/30 I 2066.7) . 11(36.7) .04
HaHE! ZofM 16(53.3)  7(23.3) .03
H2 3(43) 4(44)  NR
oo eI /e mEHAa 4 T M
K] OHC
T o :
e TBICAOD  108/117 oy 101) 1) NS
o H= 23675 13(325) .02
(2007) TBI 40/40 HHSTT0|AH 25(62.5) . 16(40.0) .04
Kol =l ZHof 34(85) 28(70) 11
Mrlian = 2441 20
2000) TBI 28/61 Qﬁ 751 19? 17? NR
IE= 721 5
K H 8(38.1) _ 8(348 NR
(2036)* 1Bl 21/23 é%gzo@ 0 145(66.7)) 9&39. 1; NR
osoy  TBI 3042 Eergmop 23(77)  15(15) (01
Adelson ZHA=T 10(27.0) . 9(23.7) NS
(2005)" TBI(AOD  37/38 g%%gmg 8(21.6)  5(13.2) NS
Ao 6(16.2)  2(63) NS
Smrcka i =] NR NR NS
oo5) "Bl 3837 o 267) 00 NR
. o 26(60.5) 14(32.6) (.05
od0s B 4343 EorsTOp 21(028)... 1739.59) . 0
FsHE! Zhoj NR NR NS
— Zroix 8(88.9) 2(25.0) .01
. " s
voos  TBI 198/198 K moy) 15758 000  NR
Aibiki - 15/11 | 4(26.7) . 3(27.3) NS
(2000) HMS 0|4 10(66.7) 0(0) NR
Jian H= 16(37.2)  14(31.8)  ».05
(2008) TBI 43/44 Q= 719 16(37.2) 15(34.1)  ).05
R0 4093)  5(11.4) .05
o= 562.5) 1(12.5) .06
Shiozaki 18] 8/8 [lalys:] 6(75) 4(50) .30
(1999) 5ok 2253375 .86
Mol & QOH“ 164 104 sig.
T 2 9375 7(31.8) _ NR
Clifton e 9375 4(182) NS
(19e3) Bl 2422 35 00 145 " NR
X0 0(0) 145 NR
Shiozaki = 9(69.2)  6(66.7)
(1595 TBI 13/9  EFNAA ZY 5(385)  3(333) NS
2ok 6(46.2)  2(22.2)

At 2 AR 4=, H(%). |, intervention. C, comparator. TH, therapeutic hypothermia. TBI, traumatic brain
injury. DC, decompressive craniectomy. sig., significant. NS, not significant. NR, not reported.

*AE MM MF2QH(mild systemic hypothermia, MSH)S 2t SX{=20| ZMZLS HAIE

X = T 3Y O|U B X2 252
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H|1 XX} A 29
(@) arud (/c) T
PHYPO2 Zzt7h Z3lE 240(0f, HYPO12] 42 &4 = 5 Ol L4l Stxt 2 FAE
T sinus tachycardia, ventricular ectopy
T pneumonia, urinary tract infections, ventriculitis
a) per protocol analysis
b) sinus bradycardia, tachycardia, agitation
c) premature atrial contractions(PAC), premature ventricular contractions(PVC), junctional tachycardia,
ventricular tachycardia
d) ventricular tachycardia, ventricular fibrillation
e) bradycardia
f) hypermagnesemia, hypernatremia, hypokalemia, hyponatremia, hypophosphatemia
g) hypokalemia
h) hypernatremia, hyponatremia, hyperkalemia, hypokalemia
i) mild hypokalemia
i) hypernatremia(favours control, p{.01), hypokalemia
k) thrombocytopenia

TH Control  PZ}

HI

Study or TH Control Risk Ratio Risk Ratio
Subgroup Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Target_Temperature = <33C

Hergenroeder 2022 6 16 3 16 3.5% 2.00[0.60, 6.64] -
Bourdages 2010 3 7 4 9 39% 0.96[0.31, 297] :

Aibiki 2000 4 15 3 11  3.1% 0.98[0.27, 3.51]

Clifton 1993 9 24 7 22 6.8% 1.18[0.53, 2862]

Total (95% CI) 62 58 17.3% 1.21[0.72, 2.04]

Heterogeneity: Tau’ = 0; Chi’ = 0.94, df = 3 (P = 0.82); I° = 0%
Test for overall effect: 2= 0.71 (P = 0.48)

Target_Temperature = <36C

Hui 2021 44 156 45 146 17.2% 0.92[0.65, 1.30] =]
Tang 2017 20 30 11 30 11.6% 1.82[1.07, 3.10] -
Qiu 2007 23 40 13 40 11.9% 1.77[1.05, 2.98] u
Liu 2006 8 43 8 23 6.3% 053[0.23, 1.24] .-

Qiu 2005 26 43 14 43 126% 1.86[1.13, 3.04] "o
Hashiguchi 2003 5 9 0 & 07% 9.90[0.63, 155.08] : .
Jiang 2000 16 43 14 44 105% 1.17[0.65, 2.09)

Shiozaki 1999 5 8 1 8 1.5% 5.00[0.74, 33.78]

Shiozaki 1993 9 13 6 9 10.3% 1.04[0.58, 1.87]

Total (85% CI) 385 351 82.7% 1.32[0.98, 1.77]

Heterogeneity: Tau’ = 0.088; Chi’ = 17.69, df = 8 (P = 0.02); I = 55%
Test for overall effect: Z = 1.83 (P = 0.07)

Total (95% CI) 447 409 100.0% 1.29 [1.02, 1.64] i

Heterogeneity: Tau’ = 0.056; Chi” = 18.66, df = 12 (P = 0.10); I’ = 36% - ' ' ' '
Test for overall effect: Z =2.08 (P = 0.04) 0.01 0.1 1 10 100
Test for subgroup differences: Chi’ = 0.08, df = 1 (P = 0.78) Favours TH Favours Control

J8 3.4 SH M24E TBI 2Kl HE LUMUIT forest plot

TH Control Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% Cl
Hergenroeder 2022 1 16 0 16 4.4% 3.00[0.13, 68.57]
Hashiguchi 2003 709 2 8 27.8% 3.11[0.89, 10.86] -
Shiozaki 1999 6 8 4 8 67.8% 150[0.67, 3.34] -l
Total (95% CI) 33 32 100.0%  1.89 [0.98, 3.66] -
Heterogeneity: Tau® = 0; Chi’ = 1.01, df = 2 (P = 0.60); I> = 0%
Test for overall effect: Z=1.90 (P = 0.06) 0.1 051 2 10

Favours TH Favours Control

7% 3.5 TBI Ao |2ty HYeIE, forest plot
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Study or TH Control Risk Ratio Risk Ratio
Subgroup Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% ClI
Target_Temperature = <36C
Hui 2021 0 156 4 146 06% 0.10[0.01, 1.92]
Qiu 2007 25 40 16 40 252% 1.56[1.00, 2.45] _
Liu 2006 30 43 9 23 17.0% 1.78[1.03, 3.08] -.-
Qiu 2006 23 30 15 42 249% 215[1.37, 3.37] L §
Qiu 2005 27 43 17 43 26.8% 1.59[1.03, 2.45] [
Total (95% CI) 312 204 94.5% 1.72[1.36, 2.17] *
Heterogeneity: Tau” = < 0.001; Chi’ = 4.81, df = 4 (P = 0.31); I’ = 17%
Test for overall effect: Z=4.58 (P < 0.01)
Target_Temperature = <33C
Adelson 2005 8 37 5 38 49% 1.64[0.59, 4.56]
Aibiki 2000 10 15 0 11 0.7% 15.75[1.02, 243.07]
Total (95% ClI) 52 49 5.5% 3.51[0.43, 28.44] =i
Heterogeneity: Tau’ = 1.444; Chi’ = 2.3, df = 1 (P = 0.13); I = 57% 3
Test for overall effect: Z=1.18 (P = 0.24)
Total (95% CI) 364 343 100.0% 1.74[1.39, 2.18] +
Heterogeneity: Tau? < 0.001: Chi® = 7.32, df = 6 (P = 0.29); I* = 18% ! ‘ ' '
Test for overall effect: Z = 4.82 (P < 0.01) 0.01 0.1 1 10 100
Test for subgroup differences: Chi” = 0.44, df = 1 (P = 0.51) Favours TH Favours Control
3 3.6 S M2 TBI 2Ahz o EUSL0|d LY, forest plot
Study or TH Control Risk Ratio Risk Ratio
Subgroup Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
subgroup = age>18
Hergenroeder 2022 3 16 1 16 6.7% 3.00[0.35, 25.87] B
Shiozaki 1999 2 8 3 8 139% 0.67[0.15, 2.98] —i—
Total (95% CI) 24 24 20.7% 1.15[0.28, 4.74] ~i—
Heterogeneity: Tau® = 0.235; Chi’ = 1.26, df = 1 (P = 0.26); 1> =21%
Test for overall effect: Z=0.19 (P = 0.85)
subgroup = age<18
Bourdages 2010 5 7 2 9 182% 3.21[0.87, 11.90] i
Hutchison 2008 1 108 1 117  4.1% 1.08[0.07, 17.11] —_—
Adelson 2005 6 37 2 38 13.3% 3.08[0.66, 14.30] -
Total (95% CI) 152 164 35.6% 2.79[1.09, 7.12] -
Heterogeneity: Tau” = 0; Chi’ = 0.51, df = 2 (P = 0.77); I’ = 0%
Test for overall effect: Z=2.15 (P = 0.03)
subgroup = unclear
Smrcka 2005 2 35 0 37 35% 5.28[0.26,106.21] =
Jiang 2000 4 43 5 44 201% 0.82[0.24, 2.85] ——
Shiozaki 1993 6 13 2 9 17.0% 2.08[0.54, 8.06] ——
Clifton 1993 0 24 1 22 31% 0.31[0.01, 7.16] =
Total (95% CI) 115 112 43.7% 1.27 [0.55, 2.96] -
Heterogeneity: Tau® = < 0.001; Chi® = 2.63, df = 3 (P = 0.45); I> = 0% ?
Test for overall effect: Z=0.55 (P = 0.58)
Total (95% CI) 291 300 100.0% 1.63[0.93, 2.85] . =
Heterogeneity: Tau® = 0: Chi’ = 6.42, df = 8 (P = 0.60); I° = 0% ! ' ! ‘
Test for overall effect: Z=1.71 (P = 0.09) 0.01 0.1 1 10 100
Test for subgroup differences: Chi* =1.83,df = 2 (P =0.40) Favours TH Favours Control
O3 3.7 AP TBI SX2o| 2 28I forest plot



Study or TH Control Risk Ratio Risk Ratio

Subgroup Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% ClI
Target_Temperature = <33C

Hergenroeder 2022 3 16 1 16 6.7% 3.00[0.35, 25.87] B
Bourdages 2010 5 7 2 9 182% 3.21[0.87, 11.90] —i—
Hutchison 2008 1 108 1 117 41% 1.08[0.07, 17.11]

Adelson 2005 6 37 2 38 133% 3.08[0.66, 14.30] ——
Clifton 1993 0 24 122 31% 031[0.01, 7.16] s

Total (95% Cl) 192 202 455% 2.42[1.06, 5.55] e
Heterogeneity: Tau’ = 0: Chi’ = 2.29, df = 4 (P = 0.68); I’ = 0%
Test for overall effect: Z=2.09 (P =0.04)

Target_Temperature = <36C

Smrcka 2005 2 35 0 37 35% 528[0.26,10621] z
Jiang 2000 4 43 5 44 201% 082[024, 2.85] —f—
Shiozaki 1999 2 8 3 8 139% 067[0.15 2.98] ——
Shiozaki 1993 6 13 2 9 17.0% 208[0.54, 8.06] ——
Total (95% CI) 99 98 545% 1.17[0.55, 2.49] -

Heterogeneity: Tau’ = 0; Chi’ = 2.51, df = 3 (P = 0.47); I = 0%
Test for overall effect: Z=0.40 (P =0.69)

Total (95% Cl) 291 300 100.0% 1.63[0.93, 2.85] <@
Heterogeneity: Tau’ = 0: Chi’ = 6.42, df =8 (P = 0.60); ' = 0% | | ! |
Test for overall effect: Z=1.71 (P =0.09) 001 01 1 10 100
Test for subgroup differences: Chi’ = 162,df=1(P=020) Favours TH Favours Control

1% 3.8 SH A2E TBI S&XAZ9| £ WMHIE | forest plot

TH Control Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Hui 2021 53 156 39 146 304% 1.27]0.90,1.80] —1—
Tang 2017 1% 30 7 30 68% 229[1.10,4.74] —
Qiu 2007 4 40 28 40 62.8% 1.21]0.95,1.55] i B
Total (95% Cl) 226 216 100.0%  1.29[1.06, 1.56] ->
Heterogeneity: Tau’ < 0.001: Chi° = 2,61, df =2 (P = 27); I = 23%
Test for overall effect: Z=2.58 (P <.01) 05 1 )

Favours TH Favours Control

T2 3.9 TBI &HAFZO| HMaE! R0 &AHIE  forest plot
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A2 A A QH & 475 RS2 1H(Hergenroeder et al., 2022)014 EEA] EAl5FAT 8.
A5 5 H"ol SATolA B Eol EAsks Aol oy SAIA o482 ER1E 4= /il
I 3.4 TBI &X22| MM ZAI-F=Q =& HXtx
&AL o PURE 2N | o 7t
(15) ot CHA o T= TH Control  PZ%}
a4E8S - -
HH 5(31.3) 4(25.0)
A& 2(12.5) 0(0)
Hergenroeder Q2 4 1(6.3) 2(12.5) NR
ot 1B 1816 e 00 163
il 16.3) 0(0)
2oy 16.3)  2(125)  NR
ol Zoh 8 134 NR
Qiu FAHE =1
(2007) TBI 40/40 HHAGER| Q42
Liu = SIH=O %2 & 5|ELoie
(2006)* TBl 43/23 E._ Hoo x|ET S’—I—|E|/\A|:1
Biswas TBI HIAHELK| OrS
(2002) (_)‘\_Ol,) 10/’I 1 MSIR| L2
Zugr S AR £ H(%). |, intervention. C, comparator. TH, therapeutic hypothermia. TBI, traumatic
brain injury.

T United States Department of Health and Human Services (USDHHS)2] CTCAE(Common Terminology
Criteria for Adverse Events V4.0)0l| 50 353 0|AQ! AR St siHz02 256t

A JA MHR2L2B(mild systemic hypothermia, MSH)S B2 S22l ZutgteS MAIE

a) sinus bradycardia, tachycardia, agitaion

b) hypermagnesemia, hypernatremia, hypocalcemia, hypokalemia, hypophosphatemia

2.1.2 584 HES

373 318 HEF(AIS) A tiF o2 57 Aol B Ale T R8-S B AISITHE 3.5). FA|
ERAoA AR w2 HEREA At 2 723k Zpolrt fILe M (RR 1.39, 95% CI 0.87, 2.23,
12=43%), 204 E1g AT 273} -FARE 0] ATHRR 0.84, 95% CI1 0.12, 5.63, I’=31%).
SHARE T2 23Hof| 4] BRIgt 9] AA(gastric retention)2t 2 3Hshivering)2 WEREA A} ) 0]
)3} 3-2J51A] o @o] s A 0 2 UERGTHRR 2.48, 95% CI 1.46, 4.20, I*=0%; RR 17.68, 95%
CI 2.43, 128.63, I*=0%)(1¥ #=.1).

3 A2(32-33C) the] #-2 23ofA BaiE|Qlow, wlelEA At TH oA f-2J5kA T wol
HAISIATHRR 4.31, 95% CI 1.56, 11.96, 1*=0%). 3 YZh4] gioz =, 4mo)A Eolgh H#@e
weRA A3t F7E-Rolgt 2lel7t Q191 01 8Ad2 2 WOl ITKRR 1.57, 95% C10.73, 3.38, [=57%).
2% B A3R=(T9 3.100~(2¥ 3.12)2} 2t



H 3.5 AIS 2tAlze| oIy Zat-Als 2 9 ¥E

SHEA

I1|(LIE1)I b ooy 2“:@; & TH Control P}
- = 11(1000  8(88.9) NS
(203?)* AIS,DC  11/9 22 &g 0(0) 0(0) NR
Hoes 1(9.1) 0(0) NR
Ma e 8(53.3) 6(40.0) .72
(2017) AIS 1815 ol 16.7) 3(20.00 .60
= 7(43.8) 8(47.1) 1
Su SHS 0|4 14(87.5) 15(88.2) 1
(2016) AIS - 16/17 EPSLLY 1724 1574 NS
TABHA Zof 16(1000  9(52.9)  .003
HH 14(50) 3(10) .001
Hemmen Q= A NR NR NS
(2010) AlS 28/30 Py NR NR NS
23 NR NR NS

e 2(11.1) 1(4.8)
De oz 29 1(5.6) 4(19.00  NR

ooap  AIS T2 Goryerony 15.6) 00)
R 2(11.1) 1(5.6) NR

Zgh S AR 2= BH(%). |, intervention. C, comparator. TH, therapeutic hypothermia.

TSI WZHEH)0| £3% IO ZMEE HMAIE. AIS, acute ischemic stroke. DC, decompressive
craniectomy. NR, not reported. NS, not significant.

a) per protocol analysis

b) arrhythmia, bradycardia, tachycardia

¢) ventricular arrhythmia, atrial fibrillation

Study or TH Control Risk Ratio Risk Ratio
Subgroup Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI

Target_Temperature = <36C

Fan 2021 " " 8 9 41.0% 1.13[0.85, 1.50]
Ma 2017 8 15 6 15 20.8% 1.33[0.61, 2.91]
Su 2016 7 16 8 17 217% 0.93[0.44, 1.97] —
Total (95% CI) 42 41 83.5% 1.12[0.87, 1.45]

Heterogeneity: Tau’ = 0; Chi° = 0.43, df =2 (P = 0.81): I* = 0%
Test for overall effect: Z=0.90 (P =0.37)

Target_Temperature = <33C

Hemmen 2010 14 28 3 30 127% 5.00[1.61,15.57] —
De 2004 2 18 1 21 38% 2.33[0.23,23.66] =
Total (95% CI) 46 51 16.5% 4.31[1.56, 11.96] -

Heterogeneity: Tau® = 0; Chi’ = 0.34, df = 1 (P = 0.56); I’ = 0%
Test for overall effect: Z=2.81 (P <0.01)

Total (95% CI) 83 92 100.0% 1.39[0.87, 2.23]

Heterogeneity: Tau’ = 0.120: Chi? = 7.07, df = 4 (P = 0.13); I = 43% ‘ L |

Test for overall effect: Z=1.37 (P =0.17) 0.1 051 2 10
Test for subgroup differences: Chi*=6.31,df = 1 (P=0.01) Favours TH Favours Control

J3 3.10 SE N2Y AIS etX29| I wWMHEIE forest plot
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Study or TH Control Risk Ratio Risk Ratio
Subgroup Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
subgroup = endovascular hypothermia

Fan 2021 11 il 8 9 41.0% 1.13[0.85, 1.50]

Su 2016 7 16 8 17 21.7%  0.93[0.44, 1.97]

Hemmen 2010 14 28 3 30 12.7% 5.00[1.61, 15.57]

De 2004 2 18 1 21 3.8% 2.33[0.23, 23.66]

Total (95% CI) 73 77 79.2%  1.57 [0.73, 3.38]

Heterogeneity: Tau® = 0.365; Chi’ = 7.01, df = 3 (P = 0.07); I° = 57%
Test for overall effect: Z=1.15 (P = 0.25)

subgroup = suface cooling

Ma 2017 8 15 6 15 20.8% 1.33[0.61, 2.91] ——

Total (95% CI) 88 92 100.0%  1.39 [0.87, 2.23] e
Heterogeneity: Tau® = 0.120; Chi® = 7.07, df = 4 (P = 0.13); 1> = 43% ‘ ' ! ‘

Test for overall effect: Z =1.37 (P = 0.17) 0.1 051 2 10
Test for subgroup differences: Chi* = 0.09, df = 1 (P=0.77) Favours TH Favours Control

O3 311 W2 WA AIS etXjZo| H|E LeIr, forest plot

TH Control Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% Cl MH, Random, 95% CI
Ma 2017 1 15 3 15 52.6%  0.33[0.04, 2.85] =
De 2004 2 18 1 21 47.4% 2.33[0.23, 23.66] &
Total (95% CI) 33 36 100.0% 0.84[0.12, 5.63] e ————
Heterogeneity: Tau® = 0.595: Chi® = 1.46, df = 1 (P = .23); 1> = 31% ' rr |
Test for overall effect: Z =-0.18 (P = .86) 0.1 051 2 10

Favours TH Favours Control

O 3.12 AlS StXt2o| 2o HrMBIE  forest plot

212255 758

A=A AA 28 P 5 FAE-2 gt Ahs 2H 0 2 SRISIGITHIE 3.6). BH-galol 3t FAm
50 F2 S HalsA] ogten, S5 HH2 HiekE s 23} ti2a-fARE pEo = WERITHRR

H 3.6 AIS 2tAlze oIy 230 55 BFXE

A o ar A=, - 7t
@z or Che w(/0) 1= TH Control Pt
2] 3H 28 NR
Fan (2021)1 AIS,DC  11/9 Eaesiy 5w e i
Su (2016) AlS 16/17 LS| Y=
Hemmen -
(2010) AIS 28/30 WY 7(25) 2(6.7) (.05

ZMgE S AR 4, B(%). |, intervention. C, comparator. TH, therapeutic hypothermia.
TS d20] = SXHo| ZTZHS FIAEL. AIS, acute ischemic stroke. DC, decompressive craniectomy.
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TH Control Risk Ratio Risk Ratio

Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Fan 2021 301 2 9 47.7% 1.23[0.26, 5.82] 4‘.*—
Hemmen 2010 7 28 2 30 52.3% 3.75[0.85, 16.55] H

Total (95% CI) 39 39 100.0% 2.20 [0.74, 6.57] —eai—

Heterogeneity: Tau® = 0.021; Chi° = 1.04, df = 1 (P = .31); I = 3% ' ' ! ‘
Test for overall effect: Z = 1.41 (P = .16) 0.1 05 1 2 10

Favours TH Favours Control

24 HFAf H|

3 3.13 AlS &A1 A 55 HiE 2 Ik, forest plot

2.1.3 =8
2.1.3.1 A|la23 Y3 U 2Xi2
HEEHS) TALE o2 2ol It 9 SPES-& HASIITHIE 3.7). AA| &304 &RIE HEH-&
HElEA] 3 At 27 EA A 0 2 8-0)51 ZFo]7t 912 H(RR 0.52, 95% CI0.20, 1.34, 1>=0%)(71™
3.14), Choi 5(2017)°14 E11gF Y R| 9 I3 A2 -FARE 502 YEIT)
T 3.7 HS X129 ot Anl-A|l& B3 FQ S
H1MX 9 2K, -
@) oA =0 /g; =2 TH Control PZt
Yang (2022) ICH 59/59 W 2(3.4) 5(8.5) NR
e 3(27.2) 5(45.5)  0.66
Choi Q= 7o 0(0) 0(0) NA
(20107'> SAH 11/11 HHSTIO0AP 0(0) 1(9.1) 1
2o 7 104 NS
F5HE ZOH°) 102 ¥l NS

Al wM AR 2, H(%). TH, therapeutic hypothermia. ICH, Intracerebral hemorrhage. SAH,
subarachnoid hemorrhage. NR, not reported. NA, not available. NS, not significant.

TR HZH(EH)O| +8E SO ZUntS MAIR

a) thrombocytopenia

b) bradycardia, tachycardia

c) hypokalemia, hyponatremia

TH Control Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Yang 2022 2 59 5 59 345%  0.40[0.08, 1.98] ]
Choi 2017 31 5 11 655% 0.60[0.19, 1.92] ——
Total (95% Cl) 70 70 100.0%  0.52[0.20, 1.34] R
Heterogeneity: Tau’ = 0: Chi’ = 0.16, df = 1 (P = .69): I’ = 0% ! ! ' |
Test for overall effect: Z =-1.36 (P = .17) 0.1 05 1 2 10

Favours TH Favours Control

13 3.14 HS Xi=o HiFH

HE oA BaER] oIttt

HHMBIE | forest plot
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3
X
)
N,
or

(o]
ks

Al 2 AL AIHE(GOS E= GOSE)Z S4E 397 vl on, A5 Ao o
F3o| A AWtAR] ¥ 7|5 W3 (Pediatric Overall Performance Category, POPC 4= Pediatric
Cerebral Performance Category, PCPC)Z H7}Edct. ¥t A148H4 A= GOS 474
o]4Hmoderate disability, good recovery), GOSE 55 °oJ4H(lower/upper moderate disability,
lower/upper good recovery), PCPC &2 POPC 3% ©|oHmild/moderate disability)=
EIEbA ‘F—Tl A7 23S BUSH A= 21HO g2 34 A|-of| et 670 159, 14 o4
0l &0 8 W A2 SRISITHIE 3.9).

6714 o] 4178 AIHGOS)E Hargt 197 3 WeREAet A}, THRol|l A 41784 7]5°]
T2 SR )7H Al o Barout A77E o2 2 WOl tHRR 1.32, 95% CI 1.11, 1.57,
1’=55%). 2ot Eajol|A] X178 71471 23HPOPC B POPC)= 27 Aol A E1gk = 9l9jom,
HEREA] A3} 2t AAE BRI $Rk= Al RwolA B Wokou w1t EA1A Aol Tt 7o) d
AATHRR 0.89, 95% CI 0. 76 1.04, 1’=0%). E-3A2(32-33C) tiaollA A17345H 7|6 371 dah=
29of|A HAskqiar, Wikt A3 THREolA -F-oloHA o] gt 2 0= LUEFHTHRR 2.34, 95% CI
1.24, 4.41, *=0%). 315 7%401] gt A A QD AR (1™ 3.15)~(2 " 3.17)°l AAIsHATE.

=

H 3.8 TBI &At2o| Mgty 2, £X47|2t 2671

H1MXHAT) AR HIl= Y 7|E S™HAH TH Control PZt
Hergenroeder (2022) TBI GOSE>5H 671 38%(6/16) 25%(4/16) 35
Hui (2021) TB| GOS>4 670" 50%(81/138)  48%(64/133) A1
Tang (2017) TBI, DC GOS>4 6H”  40%(12/30)  23%(7/30) 27
Yan (2010) TB| GOS>4 >14 41%(30/73)  37%(28/75) -
Li (2008) TBI(A0) GOS>4 62 65%(13/20)  35%(8/23) .06
H‘g%gg;’” TBI(AOD PCPC<3 6702 69%(70/102)  78%(80/103) .14
Oiu (2007) T8I GOS>4 13 70%(28/40)  48%(19/40) .04
Liu (2006)* T8I GOS>4 23 57%(12/21)  35%(8/23) -
Qiu (2006)* TB| GOS>4 = 35%(8/23)  80%(12/15) (.01
Adelson (2005)  TBI(A0p) GOS>4 o . - 54
Smrcka (2005) TB| GOS>4 602 85%(30/35)  49%(18/37) -
Qiu (2005) TB| GOS>4 23 65%(28/43)  37%(16/43) (.05
Wang (2005) T8I GOS>4 6H®  75%(15/200  65%(13/20) .05
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HN1XXHALE) ALY WotET R 7IE SHAE TH Control PZt
Hashiguchi (2003) TBI GOS=4 6712 67%(6/9) 88%(7/8) NS
Zhi (2003) TBI GOS=4 671 62%(122/198)  38%(75/198) -
GOS>4 A 6/8 9/11
Biswas (2002)  TBI(A0p 19 5/8 6/11 51
popc <3 ~-O/1E 68 o
= 5/8 6/11
Aibiki (2000) TBI GOS=4 671 80%(12/15) 36%(4/11) -
Jiang (2000) TBI GOS=4 14 47%(20/43) 27%(12/44) (.05
Shiozaki (1999) TBI GOS=4 6712 75%(6/8) 88%(7/8) -
Aibiki (1999) TBI GOS=4 671 77%(10/13) 30%(3/10) -
Shiozaki (1993) TBI GOS>4 671 38%(6/16) 6%(1/17) -
Ao Usst SAO| B8 %(n/N). TH, therapeutic hypothermia. TBI, traumatic brain injury. DC,

decompressive craniectomy. GOS, Glasgow Outcome Scale. GOSE, Glasgow Outcome Scale—Extended.
PCPC, Pediatric Cerebral Performance Category. POPC, Pediatric Overall Performance Category.

113 3.15 S TBI

IS &

71

*AE MM MF2QH(mild systemic hypothermia, MSH)S 22 SX{=20| ZMZLS HAIE

a) per protocol analysis
Study or TH Control Risk Ratio Risk Ratio
Subgroup Events Total Events Total Weight MH, Random, 95% Cl MH, Random, 95% ClI
subgroup = age>18 ;
Hergenroeder 2022 6 16 4 16 2.1% 1.50[0.52, 4.32] ——
Hui 2021 81 138 64 133 92% 1.22[0.97, 1.53]
Tang 2017 12 30 7 30 34% 1.71[0.78, 3.75] %
Yan 2010 30 73 28 75 6.9% 1.10[0.74, 1.65] ]
Qiu 2007 28 40 19 40 7.1% 1.47[1.00, 2.16] HlH
Liu 2006 12 21 8 23 41% 1.64[0.84, 3.21] +B—
Qiu 2006 8 23 12 15 4.6% 0.43[0.24, 0.80] B
Wang 2005 15 20 13 20 6.8% 1.15[0.77, 1.74] :
Qiu 2005 28 43 16 43 6.3% 1.75[1.12, 2.73]
Hashiguchi 2003 6 9 7 8 54% 0.76[0.45, 1.30]
Shiozaki 1999 6 8 7 8 59% 0.86[0.53, 1.38]
Total (95% CI) 421 411 61.8% 1.14[0.92, 1.42]
Heterogeneity: Tau® = 0.069; Chi? = 20.97, df = 10 (P = 0.02); I = 52%
Test for overall effect: Z=1.21 (P =0.23)
subgroup = age<18
Li 2008 13 20 8 23 43% 1.87[0.98, 3.56] —Hll—
Biswas 2002 6 8 9 11 58% 0.92[0.56, 1.49] i
Total (95% CI) 28 34 10.2% 1.27 [0.63, 2.54]
Heterogeneity: Tau” = 0.169; Chi> = 2.98, df = 1 (P = 0.08); I* = 66%
Test for overall effect: Z=0.67 (P = 0.50)
subgroup = unclear
Smrcka 2005 30 35 18 37 74% 1.76[1.23, 2.52] E 3
Zhi 2003 122 198 75 198 94% 1.63[1.32, 2.01]
Aibiki 2000 12 15 4 1M1 3.1% 2.20[0.97, 5.00] i
Jiang 2000 20 43 12 44 49% 1.71[0.96, 3.04] H
Aibiki 1999 10 13 3 10 2.4% 2.56[0.95, 6.92] —l—
Shiozaki 1993 6 16 1 17 0.7% 6.37[0.86, 47.29] b
Total (95% CI) 320 317 28.0% 1.72[1.46, 2.03] *
Heterogeneity: Tau’ = 0; Chi® = 2.9, df =5 (P = 0.72); I = 0%
Test for overall effect: Z = 6.40 (P < 0.01)
Total (95% CI) 769 762 100.0% 1.32[1.11, 1.57] +
Heterogeneity: Tau” = 0.071; Chi® = 40.01, df = 18 (P < 0.01); I* = 55%
Test for overall effect: Z=3.17 (P < 0.01) 01 051 2 10
Test for subgroup differences: Chi’ = 8.70,df =2 (P =0.01) Favours Control Favours TH

ZIHGOS, GOSE), forest plot
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TH Control Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% ClI MH, Random, 95% Cl
Hutchison 2008 70 102 80 103 895%  0.88[0.75, 1.04] —I——
Biswas 2002 6 8 9 11 105% 0.92]0.56, 1.49] i
Total (95% Cl) 110 114 100.0% 0.89 [0.76, 1.04] —~—
Heterogeneity: Tau’ = 0; Chi” = 0.02, df = 1 (P = .89); I = 0%
Test for overall effect: Z=-1.49 (P = .14) 0.75 1 1.5

Favours Control Favours TH

T2 3.16 TBI AOf &Xto| AAsHA J|s &7|42HPCPC, POPC), forest plot

Study or TH Control Risk Ratio Risk Ratio
Subgroup Events Total Events Total Weight MH, Random, 95% Cl MH, Random, 95% CI
Target_Temperature = <36C 1
Hergenroeder 2022 6 16 4 16 21% 1.50[0.52, 4.32] —
Hui 2021 81 138 64 133 92% 1.22[0.97, 1.53]

Tang 2017 12 30 7 30 34% 171][0.78, 3.75]
Yan 2010 30 73 28 75 69% 1.10[0.74, 1.65] ]

Li 2008 13 20 8 23 43% 1.87[0.98, 3.56] il
Qiu 2007 28 40 19 40 7.1% 1.47[1.00, 2.16] i s
Liu 2006 12 21 8 23 41% 1.64[0.84, 3.21] T
Qiu 2006 8 23 12 15 46% 0.43[0.24, 0.80] ——
Smrcka 2005 30 35 18 37 74% 1.76[1.23, 2.52] i
Wang 2005 15 20 13 20 6.8% 1.15[0.77, 1.74] ]
Qiu 2005 28 43 16 43 63% 175[1.12, 2.73] -
Hashiguchi 2003 6 9 7 8 54% 076[045 1.30]
Zhi 2003 122 198 75 198 94% 1.63[1.32, 2.01]
Biswas 2002 6 8 9 11 58% 092[0.56, 1.49]
Jiang 2000 20 43 12 44 49% 1.71[0.96, 3.04] ‘
Shiozaki 1999 6 8 7 8 59% 0.86[0.53, 1.38]

Shiozaki 1993 6 16 1 17 07% 6.37[0.86, 47.29]

Total (95% CI) 741 741 94.5% 1.28[1.07, 1.52]

Heterogeneity: Tau® = 0.069; Chi® = 36.93, df = 16 (P < 0.01); I° = 57%
Test for overall effect: Z=2.74 (P < 0.01)

Target_Temperature = <33C 5
Aibiki 2000 12 15 4 11 31% 220[0.97, 5.00] i

Aibiki 1999 10 13 3 10 24% 2.56[0.95 6.92] -

Total (95% CI) 28 21 55% 2.34[1.24, 4.41] -
Heterogeneity: Tau’ = 0; Chi® = 0.05, df = 1 (P = 0.82); I = 0% |
Test for overall effect: Z=2.63 (P < 0.01)

Total (95% CI) 769 762 100.0% 1.32[1.11, 1.57] +

Heterogeneity: Tau’ = 0.071; Chi’ = 40.01, df = 18 (P < 0.01); I = 55%
Test for overall effect: Z=3.17 (P < 0.01) 01 0512 10
Test for subgroup differences: Chi’ = 3.26, df = 1 (P =0.07) Favours Control Favours TH

721 3.17 22X N9 TBI &X}ZQ| AMASHN 7|5 A7|1Z2IHGOS, GOSE), forest plot

2.2.1.2 MYE

TBI b4 chige] AIE-S B3 A % 1980]91oH, 1% 137) Aol 674 A9 Ans
ANt A4 B4 oo, 197 AN SISt 671Y ol AES ey Avt
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A0 F2JEHAl HATHRR 0.73, 95% C10.59, 0.89, 1%=29%). A0} &} tiAte] 671 e AFGE-2
3O A ERIst om, HERHEA] At 27 BAIH = {205t Aol= YIATHRR 1.45, 95% 0.68, 3.09,
1*=38%). Z-HAI2(32-33C) thAe] 671 AFSERE 5Hof|A B s, HERRA] Ak A )
SARSE 4220]AtHRR 0.77, 95% CI 0.36, 1.66, I’=47%). & B4 A3}= (X 3.9) 9 (13
3.18)~(1d 3.19)%} At

H 3.9 TBI &K AMUE, FH7|7H 2671

AAAQE)  omoky  sENE o contol g
Hergzegzrg)eder TBI g 3 16 188 5 16 313 NS
(2%;i1) TBI ol 19 138 138 29 133 218 .11
(;8?% TBI,DC 674 3 30 10 10 30 333 06
(Z\E;no) TB| >4 23 73 31.5 29 75 38.7 -
Hté%%g?” TBI(AOH  67H¥ 23 108 21 14 17 12 .06
(2%2;7) TBI 14 9 40 225 13 40 325 NS
(25'516)* TBI 24 6 21 286 12 23 522  NR
(2530'5*3) TBI 14 1 23 43 0 15 0 -
?Zd&')%‘;{.‘ TBIAOD  67H  2/3  23/14 8/21  4/3  25/13 16/23  .44/-
?%fgg? TBI 671 11 37 30 5 35 15 NR
(2%'6*5) TRl 21 M 43 256 21 43 512 (.05
ST W em 1 s - 0 8 -
(2%)?)'3) TBI 671 51 198 257 72 198 364 (.05
I e
Hooo) T8l e 1 15 - 3 1 - -
Jiang TBI 14 11 43 256 20 44 455 (05
(2000)
S(*qgég';' TBI 62 0 8 - 0 8 - -
(iob0) T8l ehg 1 13 - 3 10 - -
S(?'g;g';' TBI ek 8t 16 50 14t 17 824 (05

TH, therapeutic hypothermia. TBI, traumatic brain injury. DC, decompressive craniectomy. NS, not significant.
*ZAE A MH22H(mild systemic hypothermia, MSH)S 22 ZXi7L0| ZMZIS HIAIGH

TICP 450t 23 gl0] AfUS 2kt == S 321, thAa 2010= HalE

PHYPO1/HYPO2

a) per protocol analysis
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X=X MY2QH

44

Control

Risk Ratio

Events Total Events Total Weight MH, Random, 95% Cl

Risk Ratio
MH, Random, 95% CI

Study or TH
Subgroup

subgroup = age>18
Hergenroeder 2022 3 16
Hui 2021 19 138
Tang 2017 3 30
Yan 2010 23 73
Qiu 2007 9 40
Liu 2006 6 21
Qiu 2006 1 23
Qiu 2005 11 43
Hashiguchi 2003 1 9
Shiozaki 1999 0 8
Total (95% CI) 401

5
29
10
29
13
12

0
21

0

0

Heterogeneity: Tau’ = 0: Chi* = 4.7, df = 8 (P = 0.79): |

Test for overall effect: Z =-3.47 (P < 0.01)

subgroup = age<18

Hutchison 2008 23 108
Adelson 2005 5 37
Biswas 2002 3 9

Total (95% Cl) 154

14
7
0

16 2.4%
133 97%
30 27%
75 12.0%
40 6.1%
23 55%
15 0.4%
43 83%
8 04%
8 0.0%
391 47.6%
?= 0%
17 8.0%
38 3.3%
9 05%
164 11.8%

0.60[0.17,
0.63[0.37,
0.30[0.09,
0.81[0.52,
0.69[0.33, 1.43]
0.55[0.25, 1.20]
2.00 [0.09, 46.09]
0.52[0.29, 0.95]
2.70[0.13, 58.24]

2.10]
1.07]
0.98]
1.27]

0.65[0.51, 0.83]

1.78[0.97, 3.28]
0.73[0.26, 2.11]
7.00 [0.41, 118.69]
1.45[0.68, 3.09]

Heterogeneity; Tau® = 0.154; Chi® = 3.21, df = 2 (P = 0.20); I° = 38%

Test for overall effect: Z =0.95 (P = 0.34)

subgroup = unclear

Smrcka 2005 1 37
Zhi 2003 51 198
Aibiki 2000 1 15
Jiang 2000 11 43
Aibiki 1999 1 13
Shiozaki 1993 8 16

Total (95% CI) 322

5
72
3
20
3
14

35
198
11
44
10
17
315

4.0%
17.3%
0.9%
8.1%
0.9%
9.5%
40.6%

2.08 [0.80,
0.71[0.52,
0.24 [0.03,
0.56 [0.31,
0.26 [0.03,
0.61[0.35,
0.69 [0.55,

5.39]
0.96]
2.05]
1.03]
2.11]
1.04]
0.87]

Heterogeneity; Tau’ = < 0.001; Chi’ = 7.63, df = 5 (P = 0.18); I” = 34%

Test for overall effect: Z=-3.13 (P < 0.01)

Total (95% CI) 877

Test for overall effect: Z =-3.06 (P < 0.01)

870 100.0%
Heterogeneity: Tau® = 0.040; Chi® = 24.06, df = 17 (P = 0.12); I* = 29%

Test for subgroup differences: chi’ = 391,df=2(P=0.14)

T3 3.18 HPME TBI

0.73[0.59, 0.89]

RO 7| MBE,

Ll

Rl
+,

|

s

I
0.01

0.1 1 10 100
Favours TH Favours Control

forest plot



Risk Ratio
MH, Random, 95% CI

Study or TH Control Risk Ratio
Subgroup Events Total Events Total Weight MH, Random, 95% CI
Target_Temperature = <33C

Hergenroeder 2022 3 16 5 16 24% 0.60[0.17, 2.10]
Hutchison 2008 23 108 14 117 80% 1.78[0.97, 3.28]
Adelson 2005 5 37 7 38 33% 0.73[0.26, 2.11]
Aibiki 2000 1 15 3 11 09% 0.24[0.03, 2.05]
Aibiki 1999 1 13 3 10 09% 0.26[0.03, 2.11]
Total (95% ClI) 189 192 15.5% 0.77[0.36, 1.66]

Heterogeneity: Tau® = 0.334; Chi® = 7.6, df = 4 (P = 0.11); I = 47%
Test for overall effect: Z =-0.66 (P = 0.51)

Target_Temperature = <36C

Hui 2021 19 138 29 133 9.7% 0.63[0.37, 1.07]
Tang 2017 3 30 10 30 27% 0.30[0.09, 0.98]
Yan 2010 23 713 29 75 12.0% 0.81[0.52, 1.27]
Qiu 2007 9 40 13 40 6.1% 0.69][0.33, 1.43]
Liu 2006 6 21 1223 55% 055[0.25 1.20]
Qiu 2006 123 0 15 04% 1.98[0.09, 45.52]
Smrcka 2005 1 37 5 35 40% 208[0.80, 5.39]
Qiu 2005 11 43 21 43 83% 052[0.29, 0.95]
Hashiguchi 2003 1 9 0 8 04% 2.68][0.13, 57.47]
Zhi 2003 51 198 72 198 173% 0.71[0.52, 0.96]
Biswas 2002 3 9 0 9 05% 7.00[0.42, 117.84]
Jiang 2000 11 43 20 44 81% 0.56[0.31, 1.03]
Shiozaki 1999 0 8 0 8 0.0%

Shiozaki 1993 8 16 14 17 95% 061][0.35, 1.04]
Total (95% ClI) 688 678 84.5% 0.69[0.58, 0.81]

Heterogeneity: Tau’ = < 0.001; Chi’ = 13.34, df = 12 (P = 0.34); I = 10%
Test for overall effect: Z =-4.33 (P < 0.01)

Total (95% CI) 877 870 100.0% 0.73[0.59, 0.89]
Heterogeneity: Tau® = 0.040; Chi® = 24.06, df = 17 (P = 0.12); I = 29% ‘
Test for overall effect: Z =-3.06 (P < 0.01) 0.01

Test for subgroup differences: Chi’= 0.09,df=1(P=0.77)

0.1 1 10 100
Favours TH Favours Control

J3 3.19 SE N2E TBI XAz &7| AUE, forest plot

2.2.1.3 XML 715 &

AR 75 B7h= 284 == o, X5 AJ<x(intelligence quotient, 1Q), 7198, 48] &£z,
A7) 5(executive function), ZA|Z Yo} Aojs5AAKthe California Verbal Learning Tests,

CVLT) o] o7 S-0J5F 2jo]7} 9l= A o & FolstyTh,

H 3.10 TBI &Ak22| QIX| & HFHE 715

M1 XX}

) oY Y XE SN TH

&

Control p

A= X200) h 89+16.4(d5  8/=16500) 5

S A= 13 89.0+103(8)  932+16.868) 3

o ThE  824+208(40)  83.4+24(3) 8

14 878¥265(1)  902+27(29) 6

. . Dhe 80429 5(40) 87.6422.756) 2
Hutchison 1oy qp  710f2  LTMUvisual) ™ g5 L o8'5(50)  95.9421.8(61) .05
(2008) Ve 734%279(40) 821426756 1
LTM(verbal) ™1y 77 6497 051)  85.3+26.262) .2

rel o vk 85.7+22.8(37) 81.5+23.8(52) .j

= 88.6+25.6(48)

93.1+20(47)
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NEC X2 HHeeH

M1 X _
1(';';)* o1 LyAL A} X|E Z5A|H TH Control Pt
- M8 5/+15(43)  556+1369) .6
— 1 61.0418.704)  58.6+13761) 3
Horlo NCl 3 58.3+12.1(41) 57.1+11.8(57) 6
1617413963 60413369 B
Adelson A o~ 3ME
Sopor TBI(A0] CVLT o 2o 28 NS

ZARZE mean+SD(EAt 4=, ). TH, therapeutic hypothermia. TBI, traumatic brain injury. 1Q, Intelligence
Quotient. GMI, General Memory Index. LTM, long term memory. BRI, Behavioral Regulation Index. MClI,
Meta—Cognition Index. CVLT, the California Verbal Learning Tests. NS, not significant.

2.2.1.4 XIgF 744

TBI A} iAol A FAHIICP) S Est A7 16802 SRISIATHAE 3.11, 18 3.20). 671
Ao A AAGE 271 ICPE HIEHEA] Al THOA] RolobA] ko m(WMD -1.73, 95% CI-3.07,
-0.40), A7 7t oA A F 3] 2 A 02 SRISHATHI’=00%). FZto] Fa2H T ICPE T 6HOl|A
Hus|lom wekRA At AAdAl2ol Hls f-2fskA Wka(WMD -5.97, 95% CI1-8.51, -3.44),
o] AL Aol 2 Ao UERFTHI?=94%).

HHFHCPP) O ZE = 97} Aol A ERISIATHA 3.12, 18 3.21). 27| CPPE HIgt 7= 2HoZ,
ek A3t 27E-F-ojulgh xjo| 7} giglom At o] AL 2 A 0 YERGTHWMD 2.10, 95%
Cl-3.24, 7.44, 1’=61%). "F7HA| 2 2H2 Edlo| A Bugh ¥zt 8 & CPPE AR w3t FARE
S50 2 YEREon o] AL w9 152 Ho|THWMD -7.79, 95% CI -24.25, 8.67, 1’=97%).

T 3.11 TBI X9 FHHUL(ICP, mmHg) &4 Z1t

M1 XX}

sinpe, ©

O Z1LHAL 247 E =X EI ZF H| 71
Hergenroeder %51.00]
0022) TBI 16/16 ICP £7/~8Y o WL NS
Hui =X 36.2(9.6)  36.8(10.4) -
(0p1) Bl 156146 ICP £9]62 e R 45
Jiang =7 29.6(2.3) 30.313) ».05 Wzl
(000) !Bl 43/44 ICP 3 189015 28123 (01 142 ol
Tang (2017) TBI,DC  30/30 ICP 27 |~6Y Jem WE/ S (001 favors |
7hao =7 16.974.3)  17.076.0) NS 0
(2017) TBI 40/41 ICP 1Y 19.79(4.5)  2583@3.6) (01 =5
3 18.74(3.1)  27.4002.3) (01 0=
Bo(;gjﬁ%es TBIAOD  7/8 ICP  W7b|, &%z 36(22-91) 34(22-81) NS
HZ7| 14.710.7)  17.1(11.1) 1
Hutchison (=71~ [12.7-16.8]  [15-19.1] )
(oog AN TO8TTTICR ool 7hG.) 174G07)
(1~32) [15.6-18.5] [15.4-194]
oiu 1 2352.4)  2592.2) (05 o
(2007) TBI 40/40 ICP 29 24.701.7)  269(1.9) €05 ST
39 225(2.4)  24.6@3.9 (05 =
Li 12 27.1(45)  32.6(3.1) .
(2006)" TBI 21/23 ICP 29l 29.7(3.1)  34.8(6.0) NR S5
3 26.5(3.8)  31.8(4.5) wmes
Mrlian (2006)  TBI 28/61 ICP 1~62 WL/ e (01  favors|
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M1 X Xt 2ixt, o =
AL A » S AN XNE EMAIH 7t H|T
158 166(187) 1790173 37
igl 133(178) 1670152 02
Adelson 24 16.4(20.4)  18.3(18.3) .09 27|
(2005  'BI&0D 37/38 ICP 38 1560700 165121 aa T w70
49l 145(12.8) 191(209) 47
59l 1530159 13.66.4) 92
5&%&;’ TBI  35/37 ICP 3y 11.8(5) 17.7(7)  €.0001
=W A 26946)  266@9 NS
Zhi 27119 21.436) 25544 005 4zl
(2003) Bl 198/198  ICP 39 14832 2045 005 E-7
| 79 14036 20639 {0.05
I?Z%v(\)/;)s TBIAOD  10/11 IcP 3 SE SE 77
ZIAZF 10809 11.00.9 o
Clifton 12501 12.0009)  183(3.6) g
(1g3) 1B 2422 ICP e oNgrige) 170Gy NS E78A
738307t 161008 19.2(2.3) !
Shiozaki =7|(37C) vs
e TBI16/17  AICPO SR <ol NR NA

2z mean(SD) =

median(IQR)[95% Cl]. I, Intervention. C, Control. TH, therapeutic hypothermia. TBI,

traumatic brain injury. DC, decompressive craniectomy. ICP, intracranial pressure. NS=not significant. NR, not

reported. NA=not applicable.

T MA MH2QH(mild systemic hypothermia, MSH)2 &2

C

TH Control Mean Difference
SD Total Mean SD Total IV, Random, 95% CI

Study or

Subgroup Mean

S| ZRES MAE

Mean Difference
IV, Random, 95% CI

Time_point = Before cooling
Hui 2021 36.20 9.60
Zhi 2003 26.90 4.60

156 36.80 10.40
198 26.60 4.90

146 -0.60[-2.86, 1.66]
198 0.30[-0.64, 1.24]

Total (95% ClI) 354 344 0.17[-0.70, 1.03]
Heterogeneity: Tau® = 0; Chi’ = 0.52, df = 1 (P = 0.47); I’ = 0%

Test for overall effect: Z =0.38 (P = 0.70)

Time_point = Early stage

Zhao 2011 15.97 4.30 40 17.07 5.00 41 -1.10[-3.13, 0.93]
Hutchison 2008 14.70 10.70 108 17.10 11.10 117 -2.40[-5.25, 0.45]
Adelson 2005 13.30 17.80 37 16.70 15.20 38 -3.40[-10.90, 4.10]
Zhi 2003 2140 3.60 198 2550 4.40 198 -4.10[-4.89, -3.31]
Jiang 2000 2960 2.30 43 30.30 3.00 44 -0.70[-1.82, 0.42]
Clifton 1993 10.80 0.90 24 11.00 1.90 22 -0.20[-1.07, 0.67]
Total (95% CI) 450 460 -1.73[-3.07, -0.40]

H-*f

Heterogeneity: Tau’ = 1.781; Chi’ = 49.48, df = 5 (P < 0.01); I* = 90%
Test for overall effect: Z=-2.55 (P = 0.01)

Time_point = After cooling

Zhao 2011 18.74 310 40 27.40 230 41 -8.66[-9.85, -7.47]
Qiu 2007 2250 2.40 40 24.80 3.90 40 -2.10[-3.52, -0.68]
Liu 2006 2650 3.80 21 31.80 450 23 -5.30[-7.75,-2.85]
Adelson 2005 15.60 17.00 37 16.50 12.10 38 -0.90[-7.59, 5.79]
Zhi 2003 14.00 360 198 20.60 3.90 198 -6.60[-7.34, -5.86]
Jiang 2000 18.90 150 43 2810 2.30 44 -9.20 [-10.01, -8.39]
Total (95% Cl) 379 384 -5.97 [-8.51, -3.44]

Heterogeneity: Tau” = 8.591; Chi® = 86.8, df =5 (P < 0.01); I = 94%
Test for overall effect: Z = -4.62 (P < 0.01)
Test for subgroup differences: Chi’ = 22.68,df=2 (P <0.01)

13 3.20 AIEE TBI

-10 -5 0 5

10
Favours TH Favours Control

BXHEe] FIHLH(ICP, mmHq), forest plot
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NEC

X=X MY2QH

H 3.12 TBI &At=9| HHFY

S PPN,

BRLS, ©

OoZ1LHA HAK|E E¥SINES! 7t H|T
(;8?% TBI,DC  30/30  CPP 27|62 Tz 23T (001 favors |
B%Bdfg)es TBI(AOD  7/8 CPP  Wziy| &=zt 39(0-52)  42(9-61) NS
LHZL7 | 66.4(12)  64.3(11.5) 19
Hutchison X0 (Z71~19)  [64.1-68.8] [62.2-66.5]
(200g)  'BI&0D 108/117  CPP Wil 608(78)  66(108) oo
(1~3%)  [59.2-62.4] [64-68.1]
z\é'g&?) TBI  28/61 CPP 1~6 ez W b (01 favors|
1~5Y 66.3(14.4) 64.8(16.9) .47
12 70.75(14.9) 64.84(15.6) .04
A(czj?)gg)n TBIAOD 37/38  CPP 2y 66.73(18.4) 63.04(18.8) .11 E%LI
32 66.19(12.9) 65.43(10.2) .78 =/I7=
49 64.73(15.2) 64.80(18.6) .42
59 67.39185)  71.41(95) 37
Smrcka ol
(2005) TBI  35/37 CCP 3Y 78.2(6) 72.2(4)  <.0001
Biswas |
(002  TBIOD 10/11 CPP 3 b mE s 76
%7~11AZt  87.32.3) 87.1(36) NS
Clifton 12~60NZE74.2(21) 80.4(2.2) NS &AL
TBI  24/22 PP (! 2(2. A2, )
(1993) / ¢ 60~72A17t  64.92.1)  80.9(3.4) (.001 =7I~48AIZt
738387t 7356(23) T 771(4.6) NS
Shiozaki =7|(87C) vs
(1993) TBI 16/17  ACPP{O 27| (34C), b €01 NR NA

Z1zk mean(SD) EE= median(IQR)[95% Cl]. I, Intervention. C, Control. TH, therapeutic hypothermia. TBI,
traumatic brain injury. DC, decompressive craniectomy. CPP, Cerebral Perfusion Pressure. |, Intervention. C,

Control. NS, not significant. NA, not available.

TH Control
SD Total Mean

Mean Difference
SD Total IV, Random, 95% ClI

Study or

Subgroup Mean

Mean

Difference

IV, Random, 95% ClI

Time_point = Early stage

Adelson 2005 70.80 1490 37 64.80 1560 38 6.00[-0.90, 12.90] .
Clifton 1993  87.30 230 24 87.10 360 22 0.20[-1.56, 1.96] |
Total (95% CI) 61 60 2.10[-3.24, 7.44] —a—

Heterogeneity: Tau® = 10.213; Chi* = 2.55, df = 1 (P = .11); I =61%
Test for overall effect: Z=0.77 (P = .44)

Time_point = After intervention

Adelson 2005 66.20 12.90 37 65.40 10.20
Clifton 1993  64.90 210 24 80.90 3.40
Total (95% CI) 61

Heterogeneity: Tau’ = 137.148; Chi’ = 35.53, df = 1 (P <.01); I = 97%
Test for overall effect: Z=-0.93 (P = .35)

Test for subgroup differences: Chi* = 1.26,df=1 (P =.26)

38 0.80[-4.47, 6.07]
22 -16.00 [-17.65, -14.35]

—B

—

60 -7.79 [-24.25, 8.67] ————eEEEEERE————

48

20 -10 0 10 20
Favours Control Favours TH

O3 3.21 A|HY TBI &tAt2 2| | #FH(CPP, mmHg), forest plot



2.2.1.57|Et X| &

IV A 7|eF A HE S QY717 71ARY ] 4] D45 B7IeHATHAE 3.13, 1™ 3.22~19
3.23). AA| T2} i oR, 4o A HAgh S JY D HlEHEA A AT FARE
$:20 2 VERJTHWMD 1.71, 95% -2.99, 6.40, =83%). 71A87] G4 445 Hust B3l (Ho g
2 EAA 59782 glolth

2o tidY] ST JY dg= 2804 BaEglon, WERRA A] t2d} fARE 208
UERETHWMD 0.15, 95% -1.71, 2.01, I’=0%). E3A2(32-33C) thAo2 & 3HA S84 e
U+ ERISHA L, HleHEA A3t 27t BAH 02 3-9]3h Zfo] 7} gIATHWMD 0.01, 95% CI-1.82,
1.84, 1°=0%).

H 3.13 TBI 2At2e S&AH ME7(2 71A7| RAl Y=

X1 XXt 2tXt,
oLLfA ) 9 X5 7}
oy o T 16/16  ICUMEIRLY  12902-17.7) 114(7.95-324) .7
Hui TB| 156/146  ICUM7IZE Y 17(12-22) 120-19) €001
(2021)
B‘;‘;gjﬂ%es TBI(2A0}) 7/9 PICU K77t & 11(5-21) 15(4-32) -
Hutchison o PICUQIIIZE Y 11.5(7.1) 11.3(7.2) 85
(009 |BIEOD 10817 s ex o o s(6.1) 8967

Z1tzk mean(SD) EE= median(IQR range). |, Intervention. C, Control. TH, therapeutic hypothermia. TBI,
traumatic brain injury. (P)ICU, (Pediatric) Intensive Care Unit.

Study or TH Control Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

subgroup = age>18

Hergenroeder 2022 13.30 6.86 16 17.76 19.73 16 14.2% -4.46[-14.69, 5.78]
Hui 2021 17.00 748 156 10.59 13.47 146 39.2% 6.41] 3.92, 8.89] =
Total (95% CI) 172 162 53.5% 2.16[-8.24, 12.55] o
Heterogeneity: Tau’ = 44.565; Chi* = 4.09, df = 1 (P = 0.04); I* = 76%
Test for overall effect; Z=0.41 (P = 0.68)

subgroup = age<18
Bourdages 2010 12.51 13.99 7 17.23 2448 9 5.3% -4.72[23.77,14.33]

Hutchison 2008 1150 7.10 108 11.30 7.20 117 41.2% 0.20[-1.67, 2.07] ]

Total (95% Cl) 115 126 46.5% 0.45[-1.71, 2.01] ¢

Heterogeneity: Tau’ = 0; Chi® = 0.25, df = 1 (P = 0.61); I = 0%

Test for overall effect: Z=0.16 (P = 0.87)

Total (95% Cl) 287 288 100.0% 1.71[-2.99, 6.40] -
Heterogeneity: Tau’ = 13.019; Chi° = 17.56, df = 3 (P < 0.01): I* = 83% o
Test for overall effect: Z = 0.71 (P = 0.48) 20 10 0 10 20
Test for subgroup differences: Chi* = 0.14,df=1(P=0.71) Favours TH Favours Control

7 3.22 AHE TBI SAHZQ| SR K 7|ZHE), forest plot
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NEC X2 HHeeH

Study or TH Control Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Target_Temperature = <33C

Hergenroeder 2022 1330 6.86 16 17.76 19.73 16 142% -4.46[-14.69, 5.78]

Bourdages 2010 1251 1399 7 17232448 9 53% -4.72[-23.77,14.33]

Hutchison 2008  11.50 7.10 108 1130 7.20 117 412% 0.20[-1.67, 2.07] |

Total (95% ClI) 131 142 60.8% 0.01[-1.82, 1.84] *
Heterogeneity: Tau” = 0; Chi* = 1.01, df = 2 (P = 0.60); I= 0%

Test for overall effect: Z=0.01 (P =1.00)

Target_Temperature = <36C

Hui 2021 17.00 748 156 10.59 13.47 146 392% 6.41[ 3.92, 8.89 o

Total (95% ClI) 287 288 100.0% 1.71[-2.99, 6.40] Bt
Heterogeneity: Tau’ = 13.019; Chi° = 17.56, df = 3 (P < 0.01); I* = 83% L
Test for overall effect: Z=0.71 (P = 0.48) 20 10 0 10 20
Test for subgroup differences: Chi’ = 16.55, df = 1 (P < 0.01) Favours TH Favours Control

1% 3.23 SH MY TBI &X2| Stk U 7[ZHY), forest plot
2.2.2 5|EM HEF

AT 759 A7 E3= 278 AollA WAE T A% (modified Rankin Scale, mRS) 33
o|3Hmild disability, good recovery)2 A= UtH I 3.14). HERHEA] A} H| ot o THEO)A]
41738+ 7]50] Fodt TRH%)7T oot B Baten, A7t o] AL fle AL E LUERHTHRR
2.04, 95% CI 1.01, 4.13, I*=0%)(1% 3.24).

H 3.14 AIS 2xtzo| F7| HlFsHy At

X1 XX =

o) OTON WIER U IE SEAE TH Control  pa
Fan (2021)1 AlS, DC mRS<3 671 36.4%(4/11) 22.2%(2/9) -
Su (2016) AIS mRS<3 671 7/8 4/10 .07

AL %(n/N). TH, therapeutic hypothermia. AlS, acute ischemic stroke. DC, decompressive craniectomy.
mRS, modified rankin scale.
T YZHEH)O| ~E SIS 2aE MAlE

TH Control Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Fan 2021 4 11 2 9 23.4% 1.64 [0.38, 6.98] =
Su 2016 7 8 4 10 76.6%  2.19[0.98, 4.88] —l—
Total (95% CI) 19 19 100.0% 2.04 [1.01, 4.13] | ——emam—
Heterogeneity: Tau? = 0: Chi=0.12, df = 1 (P = .73): I° = 0% ‘ ‘ ' '
Test for overall effect: Z =1.99 (P = .05) 0.2 0.5 1 2 5

Favours Control Favours TH

T3 3.24 AIS #X1| MASH |5 F7IZ2HmRS), FH7|2t 670 E, forest plot
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I

2.2.2.2 \MMUE
ATS 34} o2 2ol BE AFREL B Fih o] ALGE A7E I
ekt A3}, 6708 AFSES A2t 'n‘/\]'@' 0|, Aol A %i% UrE}kﬁ%
(RR 1.14 95% CI 0.63, 2.07, I*=0%).
H 3.15 AIS StAZ2| 6702 AI-| AHY
H1 XX} = TH Control
o A EXSINES 7
(9x) Ay =ghE events N % events N % Pt
Fan o _
(2021)" AlS, DC 671 5 11 455 4 9 44.4
(23#6) AIS o7ie 8 16 50 7 17 M2 73
T &L HZHEH)0| 3= S| Zutgh2 MAIEL TH, therapeutic hypothermia. AlS, acute ischemic stroke. DC
decompressive craniectomy.
TH Control Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Fan 2021 5 11 4 9 37.1%  1.02[0.39, 2.71] #
Su 2016 8 16 7 17 62.9%  1.21[0.57, 2.57] =
Total (95% CI) 27 26 100.0% 1.14 [0.63, 2.07] #»
Heterogeneity: Tau® = 0; Chi® = 0.07, df =1 (P = 0.78); I’ = 0% ‘ ! ‘
Test for overall effect: Z = 0.43 (P = 0.67) 0.5 1 2
Favours TH Favours Control
% 3.25 AIS StXte| MAUE, FX7(7t 67HE, forest plot
2.2.2.3 k| Ht{ ZtA
FF AR = HH] 3718 B7KeE A= 1H(De et al., 2004) 22 FRI5HT A= & =549
71 THaEolA o &9rout 7t BAIK o2 {23t Zjol= it
H 3.16 AIS StA72| H[ZM 37| H|w
HI1 XK} 2t 9 =
OofLLHA} ) MRE ESHAIH 7}
De(2004) AlIS 12/11 DWI 3-5¢ 90(83.5) 108.4(142.4) NS
A0kt mean(SD). 1, Intervention. C, Control. TH, therapeutic hypothermia. AlS, acute ischemic stroke
DWI, Diffusion-weighed imaging. NS, not significant
223 &8
2.2.3.1 L[&F IHM
At ol TS 18 (Yang et al., 2022)°14 Ba=]lom, X524 AA22H T ICP=
51
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NEC X2 HHeeH

2ol Bl3f frofshAl W2 Aoz SRISHAH.

H 3.17 HS &XH2e| FHLHL(ICP, mmHg) &8 At
M1 XK}
O JLCH AL < |
@)  ord (1/C)
Yang (2022)  ICH 59/59 ICP =15 14.3(3.1) 18.2(3.1)  <.001

AL mean(SD) == median(IQR). |, Intervention. C, Control. TH, therapeutic hypothermia. ICH,
Intracerebral hemorrhage ICP, intracranial pressure.

L

i

HAE TH Control pa

2.3 GRADE Z2AHY}

§ B7014 2ASEE GRADE Wae€ Erl2 Bhlent. 25t Ant $aE0) Het 9494
(critical) AIR| &, QA HA A o] R] 2(important but not critical) ZA &, '@ $Q35t
(limited importance) A EZ EF7IT AU =015 vIgo R A AIpR| H= 417514

715 55 AFEE, AlE B S U S5 2R8I, FAURNICE) & 2k E 593 231
o Zgetct H-SFHE TASTE H7FE = o33 ZTHIE 3.18~3E 3.20).
VA HEAHTBI) EAF thidoll A =7 HE G jolut 553 AuRlm o) Tt H] LAY, S v|Ed
(publication bias) T+ H|% ““E](lmpreaswn)oﬂ 9Jo] UH Q A7¥ o 2 Wrlstgi o AylA o 2 diA
A A3} A 19| IAFEE BAHWE A Q)3 E oA WS(low) B TF F2(low)o| ATt
5 HEF(S) S} ol M= =7 G ol IR HIEH A E, &3 vlEH(publication bias) B
v (imprecision)f| 3101 ‘Wi 41ZF 0 2 75t o, ﬁﬂrﬁ—i A A3} X ;o] TAFE

< M- 2Z(very low)o] 1Tt

HEG(HS) A td=2 &3 BlEH (publication bias)oll 3lo] - 412F 0 & ©§rlsielon, Axpd o
2 A A3 A1} d S99 AR 1] TAFELS - F(very low)°] Lt
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I 3.18 QA L&A (GRADE evidence profile)
Certainty assessment No of patients
Effect Certainty Importance
ST: di(t)afs :;:;&; RE'i:SOf Inconsistency Indirectness Imprecision cons(i?itehreartions TH  Control
Sk S5 MASI AIHGOS), FHUE 26712
) -
serious?, ) .
19 RCT very 9 not not serious publication blg?s 769 762 RR 1.32(1.11, 1.57) ©O00 Critical
serious |2=55% Serious undetected Very Low
SR AUE, FHUE 2671
not serious, i icati i o
19 RC very not not serious  PUPNicAtion bias g0 050 R 73(0.59, 0.89) DOOO  (ritical
serious 12=29% Sserious undetected Low
oY E5 REE
TS =5 &H32 1HUAM
publication bias RS
" not very LMSIAOH, HEo| x|  ®@OOO iy
1 RCT  serious NA SeioUS serious” Sztsrogé:]tlé/d 16 16 HI3H 20| LHABH= Z50[QOLF Very Low Critical
P 22t X0l SIE|R| 945
oy o Ze
not serious. publication bias
13 RCT serious” 2 oro ser;i%tus not serious strongly 447 409 RR 1.29(1.02, 1.64) ®E%Sv>o Critical
1"=36% suspected’
QIFY: k|0t
not serious, publication bias
3 RCT  serious? o ser:icc))tus serious® strongly 33 32 RR 1.89(0.98, 3.66) \C/De?CI_)va)v Critical
1"=0% suspected Y
QIFY: S0
not serious, publication bias
serious . serious strongly . .39, 2. ritica
7 RCT ious” 2100 serr]r:)tus ious® | 364 343 RR1.74(1.39, 2.18) \C}De??cgv Critical
I"=18% suspected Y
QIFY: By
_y  not serious, not . publication bias COC@) "
9 RCT  serious P=0% serious not serious undetected 291 300 RR 1.63(0.93, 2.85) Moderate Critical
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Certainty assessment No of patients
Effect Certainty Importance

A 0 f Stu.d Y Rls.k & Inconsistency Indirectness Imprecision (_)ther_ TH  Control
studies design bias considerations

NA, not applicable. RR, risk ratio.

a) A 28 & 1HIAM S HOAL 3 AFXIO| Chet =71 G| mek 30| ‘=8 22 Hite o 5t o
b) HH 28 = 2H0|IA 17H(SIT ZOIXE L AP0 S =7H) 17H(ESEE ZuKtR)2| WS 30| =8 O 2 HIHE O 5t &7 otek ZHSt

c) HH| 281 & 4HOl|IA 270 FHOAL 2 ARZXIO| st =712t 27H(ES s ZutktZ) 2| Hek &0 'S C2 HIIEHAUCH, LIHX| 23 5 2HOIM ZE HIE
A o 2ggt

d) 0|24 metst= [ EA4Z0| 2(050%), 3t o 5t A3

e) ¢ H&RE =7t M0 5t o ofe 28

f) RCT 1HOIM F&E Zu=2, A7 YA = MF. F H ofe 255

g) Peters’ Regression Test(p=.96)

h) Peters’ Regression Test(p= .76)

i) Peters’ Regression Test(p=.09)

j) Peters’ Regression Test(p=.87)
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)

H 3.19 5|8 /EZ (GRADE evidence profile)
Certainty assessment No of patients
Effect Certainty Importance
No of Risk of . . ..
°0 Stu.d v IS0 Inconsistency Indirectness Imprecision (_)ther_ TH Control
studies design bias considerations
23H: As5t MZASHH AamRS), FEEE 67
not serious, publication bias
2 RCT very not very o strongly 19 19 RR 2.04(1.01, 4.13) OO0 (itical
serious 12=0% serious serious Very Low
suspected
S4-8: AYE, FHUE 26718
serious?, publication bias
2 RCT very not ver strongly 27 26 RR 0.64(0.12, 3.42) GO0 Critical
serious 12=62% serious serious Very Low
suspected
21T SLhst o|dttS
- 53 HFH0| 2TH0||A
o ONRZT QALSH
not serious, publication bias AZOD HIMEIHO 000
2 RCT  serious® not very strongly 39 39 _'_F'o—qzi Eg‘i*g—m’ @ Critical
=3% serious serious AAS 0]2/9 =2 Very Low
suspected X2 HTIEK| oS
RR 2.20(0.74, 6.57)
rMY: I Ze
not serioius, publication bias 000
5 RCT v_eryb not serious® strongly 88 92  RR 1.39(0.87, 2.23) @ Critical
serious 12=43% serious Very Low
suspected
OFXIY: HHSTIONA
publication bias
1 RCT  serious” NA not very strongly 16 17 @2t QolEt 0| 2ls DOOO Critical
serious serious Very Low
suspected
orEA: EEo
not serioius, publication bias 000
2 RCT  not serious not very 9 strongly 33 36  RR 0.84(0.12, 5.63) © Critical
12=31% serious serious Very Low
suspected
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Certainty assessment

No of patients

Effect Certainty Importance
No of  Stud Risk of . . . Other
. s . Inconsistency Indirectness Imprecision . . TH Control

studies design bias considerations
NA, not applicable; RR, risk ratio
a) T 28 & 1HOAM 170(HT ZHORF 2 HAZI0| ThEh =712)e 17H(Z2HEI o) st =71)el et R0| ‘B8 22 HI= o o HA ofet 28 &
b) T 28 & 2HOlIA 270(HT THOIXE I HAAZIO ThSH =7 1)L 17H(Z LIl thsh =7 1)el BE T0| ‘28’22 HIIE ! & OA oty 2
c) TH 28 F 1HAM A7 TOIRF I ARLXI0) S =71 FA| HEF /0| =2’ Q2 It 0 5t T ote 2T

d) OIS Tetote 12 S0l 2050%), Bt £ ofF X5
6) B AR 471 H{0f 3t T o3 ZR

f) RCT THOIN £5E 22, A7 YR 4 B,
o) RCT 204 222 Z

e

[

i
[
re
-4
=
of
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+
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E 3.20 /&% (GRADE evidence profile)

. No of
Certainty assessment .
Inty patients
Effect Certainty Importance
No of Risk of . . ..
°0 Stu_d Y ISK 0 Inconsistency Indirectness Imprecision (_)ther_ TH control
studies  design bias considerations
O M: SLHSt O] AHHIS
publication bias ZX SHHZEO QHOi|A
2 RCT not serious not serious not very serious” strongly 70 70 °©° oj DOCO Critical
serious suspected = YK &2 Very Low
ORI H U
not serious, publication bias
2 RCT not serious o ser:g[us very serious” strongly 70 70  RR 0.52(0.20, 1.34) \%O?Sv Critical
I"=0% suspected v
orFtA: By
publication bias
1 RCT  not serious NA ser:i%tus very serious® strongly 11 11 =2 R X0] S \29?8/ Critical
suspected Y
oFHN: HoHS 101t
publication bias
1 RCT not serious NA ser:g[us very serious® strongly 11 11 22F {95t X0] Qe \%O?S\/)v Critical
suspected v
Faky: FIHLHA(CP) 74
. . 7 XI5 St
publication bias T T B
1 RCT not serious NA not very serious® strongly 59 59 SO Rt @000 Importa_n.t but
serious d Very Low not critical
suspecte LIS (p=(.001)

Cl, confidence interval; NA, not applicable; RR, risk ratio
a) RCT 1HOIIM =2 2n=, o7 A M. F U ofg 24
b) RCT 2HOIM FEE ZU=Z, 37 WXt = M3, F A oty &3
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BIVI2 AAF AHEAAH T 23, AFFE)e} o|2F A ;(QIA] 2 A17EAE] 715, RASPNA, HEF
A, S AL7ITDE AESHI oW, By Ate AR FEsto] AAl5HH

AA, 2343 H&/HTraumatic Brain Injury, TBI) S} t/dollA A4 7|52 &4 F AR =&
S5l B2, A9 AAEE(Glasgow Outcome Scale (GOS) T+ Glasgow Outcome
Scale-Extended (GOSE))E A&-5t0] 713t TBI 2R thd A 2870 & 2171014 671 o)<
A7 AiE H 1519t GOS Ba= GOSE= 194 Harsiel o, wlekE A Axf, A48 o]
Al 41748 7150] G2t SRH%)7HFloHAl B B2 A o= UEsIT:. 6711 ol AlF Q] AFTE(o]St,
A7) APTE)Z 1971 AtollA B AAIet e, SAollA F-25HA B Wttt

AA] & A17342] 7152 7%t 7= 27H(Hutchison &, 2008: Adelson &, 2005)& A2 HAA]
27E-Fofgk Zfoli= giitt. TRt 47 Aol A B SEA Y Yt HeREA] At o1 iRt

HEF Ax=E F 16712 A7+ F 5HAIA F7HHY(Intracranial Pressure, ICP)2 AIAISHA2H,

Y7t SEA1H 9] ICP(mmHg)= HEREA] A3 #4128 Mo A 7-2fsHA] Wttt HFU(Cerebral

Perfusion Pressure, CPP)ol| that H71= 97] Aol A 3=l 0™, 15 25HoA Hugt ¥dz7] 1Y
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Ao, wekEA] A3t A5 7150 Fagh SR %)= AAR 8 oA RelohA B Bokou AFSE
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3.1 =2 GIOJE|H[O]A

3.1.1 Ovid MEDLINE(R) 1946 ~ S$4XH7tX]|

(AA: 2023. 06. 09.)
1= it AMof BMZADKH)
1 exp brain injuries/ 81,848
2 exp brain injuries, Traumatic/ or brain injuries, Traumatic.mp. 24,006
3 exp stroke/ or exp brain ischemia 223,672
4 exp Intracranial hemorrhages/ 79,946
CH&tXt
(Brain* or head* or cerebr* or intracrani* or intra—crani* or
crani* or Subarachnoid or epidural or subdural) adj2 (injur* or
5 damage* or trauma* or wound* or concuss* or contusion* or 286,061
accident* or ischemi* or infarct* or stroke* or h*emorrhag* or
h*ematoma* or bleed*)).ti,ab.
CHALR
_,2; f 6 OR/1-5 488,536
7 exp hypothermia, Induced/ or hypothermia, Induced.mp. 23,526
S . : .
8 exp Therapeutlc Hypothermia/ or (Therapeutic 23364
Hypothermia).mp.
S B 9 70R8 24,915
CHAYRE & 10 6 AND 9 5,324
S N
11 limit 10 to human 3,751
12 Randomized Controlled Trials as Topic/ 162,344
13 randomized controlled trial/ 593,938
14 Random Allocation/ 106,932
15 Double Blind Method/ 175,338
16 Single Blind Method/ 32,746
17 clinical trial/ 538,095
o1 M
2 2 18 clinical trial, phase i.pt. 24,916
19 clinical trial, phase ii.pt. 39,727
20 clinical trial, phase iii.pt. 21,728
21 clinical trial, phase iv.pt. 2,416
22 controlled clinical trial.pt. 95,326
23 randomized controlled trial.pt. 593,938
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712 HH =y FAMZAIKZ)
24 multicenter study.pt. 334,412
25 clinical trial.pt. 538,095
26 exp Clinical Trials as topic/ 382,525
27 OR/12-26 1,564,484
28 (clinical adj trial$).tw. 475,613
99 gsairswgg))i:/v.doub% or treb$ or tripl$) adj (blind$3 or 197.168
30 PLACEBOS/ 35,930
31 placebo$.tw. 246,456
32 randomly allocated.tw. 36,221
33 (allocated adj2 random$).tw. 39,974
34 OR/28-33 779,118
35 27 OR 34 1,908,496
36 case report.tw. 395,084
37 letter/ 1218,717
38 historical article/ 369,324
39 OR/36-38 1,964,210
40 35NOT 39 1,865,948
41 11 AND 40 903
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3.1.2 Ovid-Embase 1974 to 2023 May 23

(AA: 2023. 06. 09.)
T= A Za0] AMAI(Z)
1 exp brain injuries/ 214,095
9 _(le_xp bra!n injuries, Traumatic/ or brain injuries, 67.851
raumatic.mp.
3 exp stroke/ or exp brain ischemia 476,598
CHARE 4 exp Intracranial hemorrhages/ 176,922
(Acute and ((Brain* or head* or cerebr* or
intracrani* or intra—crani* or crani* or Subarachnoid
5 or epldgral or subd*ural) adj2 (IHJ;JI’ or damgge* or 398,700
trauma* or wound* or concuss* or contusion* or
accident® or ischemi* or infarct* or stroke* or
h*emorrhag* or h*ematoma®* or bleed*))).ti,ab.
CHaRE B¢t 6 OR/1-5 893,415
v exp hypothermia, Induced/ or hypothermia, 17.602
Induced.mp.
=X
exp Therapeutic Hypothermia/ or (Therapeutic
8 ) 17,665
Hypothermia).mp.
=M =&t 9 70R8 18,621
10 6 AND 9 6,746
CHAIRE & 4
1 limit 10 to human 5,432
12 Clinical Trial/ 1,077,779
13 Randomized Controlled Trial/ 788,397
14 controlled clinical trial/ 469,376
15 multicenter study/ 379,475
16 Phase 3 clinical trial/ 69,972
17 Phase 4 clinical trial/ 5,477
18 exp RANDOMIZATION/ 99,664
19 Single Blind Procedure/ 52,079
20 Double Blind Procedure/ 211,058
A EA
21 Crossover Procedure/ 75,397
22 PLACEBO/ 404,045
23 randomi?ed controlled trial$.tw. 328,304
24 rct.tw. 53,929
25 (random$ adj2 allocat$).tw. 54,895
26 single blind$.tw. 31,844
27 double blind$.tw. 245,834
28 ((treble or triple) adj blind$).tw. 1,910
29 placebo$.tw. 369,149
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g o1 Zuof HMZ)
30 Prospective Study/ 880,943
31 OR/12-30 2,693,027
32 Case Study/ 99,039
33 case report.tw. 535,854
34 abstract report/ or letter/ 1319,,903
35 Conference proceeding.pt. 0
36 Conference abstract.pt. 4,783,057
37 Editorial.pt. 778,789
38 Letter.pt. 1307,335
39 Note.pt. 943,633
40 OR/32-39 928,096
41 31 not 40 87,194
42 11 and 41 14
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3.1.3 EBM Reviews - Cochrane Central Register of Controlled Trials April 2023

g o 0] HMZBH)
1 exp brain injuries/ 3,157
exp brain injuries, Traumatic/ or brain injuries,
2 Traumatic.mp. 1.355
3 exp stroke/ or exp brain ischemia 16,507
4 exp Intracranial hemorrhages/ 2,701
CHASXE
(Acute and ((Brain* or head* or cerebr* or
intracrani* or intra—crani* or crani* or Subarachnoid
5 or epidural or subdural) adj2 (injur* or damage* or 29 615
trauma* or wound* or concuss* or contusion* or ’
accident* or ischemi* or infarct* or stroke* or
h*emorrhag* or h*ematoma* or bleed*))).ti,ab.
LR St 6 OR/1-5 37,269
v exp hypothermia, Induced/ or hypothermia, 1197
Induced.mp. ’
=X : _ .
8 exp Therapeutic Hypothermia/ or (Therapeutic 1535
Hypothermia).mp. '
EYN S 9 70R8 1,598
10 6and 9 476
CHAMRE & =X
HEIXt & STH 11 animals/ not (animals/ and humans/) 2,672
12 10 not 11 476
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3.2 = L{C]|O|E{H|0] A

(AAY: 2023. 06. 09.)

CIOJE{H|O]A  ¢itH A0 HMES |2
((brain OR head OR cerebr OR intracrani OR
intr—crani OR crani OR subarachnoid OR
epidural OR subdural) AND ( injur OR damage
1 OR trauma OR wound OR concuss OR 4,666 advanced search
contusion OR accident OR ischemi OR infarct All Fields
KoreaMed OR stroke OR hemorrhag OR hematoma OR
bleed))
2 hypothermia 589
1 AND 2 50
| OR 2| OR &% OR X|Z=2f OR 0|2 OR 9599
1 2t OR Z942| OR 223 >229
AAOR A X|Et OR =5 o= Z4AH
2 e} OR EEOR o OEEEOR 0‘|EOR o= 26,171
OR &S
3 XAI2 OR M2AHE OR M2 =4 317
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Simolste o Brain OR head OR cerebr OR intracrani OR NI=pats
oh=olsh=3 5  intra—crani OR crani OR subarachnoid OR 55,026 ZMTIE =RF|/
G|O|E{H|O|A epidural OR subdural YE=2
M
(KMbase) injur OR damage OR trauma OR wound OR
6 concuss OR contusion OR accident OR 87 717
ischemi OR infarct OR stroke OR hemorrhag ’
OR hematoma OR bleed
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9 40R8 198
1 L[4 AND XA 19
il 2 = ZM AND KA 5
HEARISS) 3 HZ% AND X2 2 U et =2
4 LES AND XN 3
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(@5) CjAL /0 = TH Control P2k
QAL AHTBI)
Hergenroeder XA s 4(2-7.8)  4.5(25-9) i
(o22) Bl 1616 gei Sy
anemia 4(25.0) 4(25.0)
CPK increased 0(0) 1(6.3) NR
lymphocyte decreased 0(0) 1(6.3)
SEEA
constipation 1(6.3) 0(0) NR
diarrhea 1(6.3) 0(0)
JHEE B
blood bilirubin increased 0(0) 1(6.3)
liver dysfunction 1(6.3) 0(0) NR
lipase increased 0(0) 1(6.3)
HO ol CHAL
acidosis 1(6.3) 0(0) NR
alkalosis 1(6.3) 1(6.3)
MEBA
cranioplasty 1(6.3) 0(0)
hydrocephalus 0(0) 1(6.3)
seizure 2(12.5) 2(12.5) NR
brain abscess 1(6.3) 0(0)
neurological worsening 0(0) 1(6.3)
3EA
laryngeal oedema 1(6.3) 0(0) NR
o2 2
drug eruption 1(6.3) 0(0) NR
wound drainage 1(6.3) 0(0)
& Y Xz 4
replacement of catheter 1(6.3) 0(0) NR
A
hypotension 1(6.3) 0(0) NR
thrombus (superficial) 1(6.3) 0(0)
7|E}
fever 1(6.3) 1(6.3) NR
Hui HAEA
(2021) Bl 156/146 gastrointestinal bleeding 2(1.3) 6(4.1) .16
SIEEA
stress ulcer 3(10.0) 4(13.3) 1
Tang LY LA
(2017) TBI,DC  30/30 renal malfunction 4(13.3) 3(10.0) 1
H 3 CHA
hyperglycemia 7(23.3) 5(6.7) .75
SEIA
Bourdages " ARDS 2H 0H NR
(o10)  1BIAOD 79 ay
brain herniation 29 13 NR
S
Hutchison hypotension, &@Zt7| 27(25) 18(15) .07
TBI(A0}) 108/117 hypotension, XH7t27| 49(45) 38(32) .05
(2008) 55707
ARDS 8(8) 6(b) A7
Qiu AU QA
(2007) T8I 40/40 renal malfunction 3(7.5) 1(2.5) 27
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(5) CjAL O T= TH Control P
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gastrointestinal bleeding 26(65.0)  23(57.5) 49
A I CHAL
hyperglycemia 15(37.5)  17(42.5) .65
Li MY L2A
(206%)* TBI 21/23 renal malfunction NR NR NS
digestive tract haemorrhage NR NR NS
LA
Adelson intracerobral hemorrhage 29 29
2005 200 37/38 posttraumatic seizures 29 6% NR
005y TBK
intracrainal hypertension, DC 13 13
A=A
Qiu renal malfunction NR NR NS
(2005) TBI 43/43 o|xfab]
digestive tract haemorrhage NR NR NS
HEEA
Jian stress ulcer 3H 3% NR
g TBI 43/44  diarrhea 269 22H
(2000) Siap
hypothension 12H 15H NR
LA
seizure 29 3% NR
Shiozaki H 3 CHA
(1999) TBl  8/8  Gibetes insipidus 7675 205 02
SEA
ARDS 2H 2H NR
. ME S Q2
Clifton g1 24/22 el failure 204 E NR
seizures 0 5 NR
uncontrollable ICP 79 6Y
LA
. . uncontrolled ICP 1 NR NR
Sh|ozal;| TBI 13/9  hypovolemic shock® 19 NR
(1993) J|Ef
multiple organ failure 3(23.1) 2(22.2) NS
S HES(IS)
FiF| Sz 5471(18.9"7) 2874(12.0") .03
S
hypotension 4(36.4) 3(33.3) NR
lower extremity DVT 6(54.5) 2(22.2) NS
G I CHA
stress hyperglycemia 3(27.3) 1(11.1) NS
Fan hypoalbuminemia 10(90.9) 8(88.9)
o2t AISDC T/ Siec i
acute liver injury 2(18.2) 0(0) NR
HEEA
gastric retention 9(81.8) 2(22.2) Sig.
gastrointestinal bleeding 0(0) 2(22.2) NR
LA
recurrent infarction 2(18.2) 0(0)
transtentorial herniation post DC 2(18.2) 2(22.2) NR
intracranial hemorrhage post DC 2(18.2) 0(0)
7|}
refractory hiccup 1(9.1) 0(0) NR
Ma HAEA
(2017) AlS 15/15 upper gastrointestinal bleeding 69 49 NR
N
cerebral hernia 2H 6H NR
cerebral hemorrhage transformation 13 6%
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venous thrombosis Z(SE';' ; (1%4 ) NR
Su oy e 16(100 16(94.1 NR
(og)  AIS 16/17 BHEES 10971 747001
A I CHA
stress hyperglycemia 64 1% .04
hypoalbuminemia 114 7 A7
e o
acute liver injury 29 13 .6
YA
gastric retention 158 7 .002
gastrointestinal bleeding 84 29 .03
A
Recurrent infarction 0y 29 .49
Hemorrhagic transformation 1™ 2H 1
A
hypotension 6% 3% .26
lower extremity DVT 49H 4H A
7|E}
shivering 149 0™ NR
AlZF Sl Q27
Hemmen renal failure NR NR NS
Qoto) A 2880 oy
ICH 84 6% NR
symptomatic ICH 19 34
=
DVT 49 9 NR
7|E}
shivering 4 0y NR
De A HS 11(61.1) 10(47.6) NR
(2004)° AIS 18/21  Alsi|
cardiogenic shock 1™ 1o
angina pectoris 0H 13 NR
lower extremity DVT 3% 1H
SEA
pulmonary embolism 03 1% NR
pulmonary edema 39 1H
AME S Q2
hematuria 0H 13 NR
LA
retroperitoneal hematoma 13 0™
symptomatic hemorrhagic
transformation 23 03 NR
repeat stroke 0H 19
LE&(HS)
TH SHS 7(11.9) 24(40.7)  <.001
Yang HEEA
(2022) ICH 59/59 gastrointestinal bleeding 4H 119 NR
constipation 0y 29
Choi T S 624 744 NR
(2017) SAH 11/11 Sy
hypotension 4H 2% NR
hypertension 4H HH
H 3 CHA
hyperglycemia 2% 7H
hypoxemia 1% 4™
hypercapnia 3H 3H NR
acidosis H&H 3%
alkalosis 7 8&
A
parenchymal hemorrhage 89 69 NR
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@) CjAL /0 T2 TH Control PZt
delayed cerebral ischemia 4H 5d
symptomatic vasoplasm 29 4H
delayed hydroceplaus, o o
ventricular—peritonea(VP) shunt 23 23
J|E}
shivering 4H 0% .09

Zitgh 2 At 4=, B(%). |, Intervention. C, Control. TH, therapeutic hypothermia. TBI, traumatic brain
Injury. DC, decompressive craniectomy. AlS, acute ischemic stroke. ICH, Intracerebral hemorrhage. SAH,
subarachnoid hemorrhage. CPK, creatine phosphokinase, ARDS, acute respiratory distress syndrome. DVT,
deep vein thrombosis. NS, not significant. NR, not reported. sig, significant.

*AE MA MH2QH(mild systemic hypothermia, MSH)S 22 S| ZIZES MIAIE

*HELME = FH| A 4/(26 X 3Rt 4)

IPHYPO1 O 42 &4 = 5 O|LY Ll 2tX} =7t HIAIE

T e W2HEH)O| S E S 741} oS MAIR

a) per protocol analysis

b) 55 FAES Rt oAtE Bt & 215, median(IQR)

c) M7t27|0 YHoIUCH Xz & =EHUS

Study or TH Control Risk Ratio Risk Ratio
Subgroup Events Total Events Total MH, Random, 95% CI MH, Random, 95% CI
Adverse_Event = DVT

Fan 2021 6 11 2 9 2.45 [0.65, 9.34] -

Su 2016 4 16 4 17 1.06 [0.32, 3.55] ——
Hemmen 2010 4 28 1 30 4.29[0.51, 36.06] e
De 2004 3 18 1 21 3.50 [0.40, 30.77] —
Total (95% CI) 73 77 1.96 [0.91, 4.24] e

Heterogeneity: Tau® = 0; Chi® = 1.89, df = 3 (P = .60); I = 0%
Test for overall effect: Z=1.71 (P = .09)

Adverse_Event = Gastric retention

Fan 2021 9. 1 2 9 3.68[1.05 12.90] —-—
Su 2016 15 16 7 17 2.28[1.27, 4.07] E 3
Total (95% CI) 27 26 2.48 [1.46, 4.20] -

Heterogeneity: Tau® = 0; Chi® = 0.46, df = 1 (P = .50); I> = 0%
Test for overall effect: Z = 3.37 (P < .01)

Adverse_Event = Stress hyperglycemia

Fan 2021 3 11 1 9 245[0.31, 19.74] — -
Su 2016 6 16 1 17 6.37[0.86, 47.29] —
Total (95% Cl) 27 26 4.03[0.95 17.09] .

Heterogeneity: Tau® = 0; Chi° = 0.42, df = 1 (P = .52); I = 0%
Test for overall effect: Z=1.89 (P = .06)

Adverse_Event = Gl bleeding

Fan 2021 o 1" 2 9 0.17 [0.01, 3.08] —
Su 2016 8 16 2 17 4.25[1.06, 17.08] B
Total (95% CI) 27 26 1.10 [0.05, 25.11] ———em——

Heterogeneity: Tau® = 3.884; Chi® = 3.86, df = 1 (P = .05): I’ = 74%
Test for overall effect: Z = 0.06 (P = .95)

Adverse_Event = Shivering

Su 2016 14 16 0 17 30.71[1.98, 475.62] —
Hemmen 2010 4 28 0 30 9.62[0.54, 170.96] e
Total (95% Cl) a4 47 17.68 [2.43, 128.63] ——ecttEE——

Heterogeneity: Tau® = 0: Chi° = 0.33, df = 1 (P = .57); I = 0%
Test for overall effect: Z =2.84 (P < .01)
Test for subgroup differences: Chi’ = 4.78, df = 4 (P = .31) ' ‘ ' !
0.01 0.1 1 10 100
Favours TH Favours Control

JE 221 AIS StAt Ui 7|Ef SHHEE WlIT, forest plot
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elevated white blood cell count 13 03
OfXfT}
mesenteric ischemia with lactic
=] o
acid disorder = 03
CHAL S HOF
acidosis 1% 0H
hyperglycemia 0 13
LA
death 30 5
epidural hematoma 0H 29
hospital readmission/facial droop 1% 0™
hydrocephalus 0™ 29
elevated intracranial pressure 0H 29 NR
intracranial hemorrhage 0 13
muscle weakness upper limb 1 0H
neurological worsening 13 0H
seizure (Ofs! 13
stroke 13 53
swelling and hemorrhage during o o
surgery 03 138
worsening contusion 0™ 13
S57| o
laryngeal oedema 0H 1™
acute respiratory distress o o
syndrome 03 12
hospital readmission/chest wall o o
hematoma 03 138
pneumothorax 0™ 13
o= Xz HE
vascular access complication 1™ 0H
S
hypotension 13 09
thromboembolic event 4H 53
51 HEE(IS)

Fan brain herniation 19 1™ NR
(2021 F AlS, DC 11/9 gastrointestinal bleeding NR 14
Hemmen A 55 288 12(75) 13(43.3) .02

(2010) AIS — 28/30 oy 33% 5% NR

Zatgr M AR 4= H(%). |, Intervention. C, Control. TH, therapeutic hypothermia. TBI, traumatic brain
Injury. AIS, acute ischemic stroke. DC, decompressive craniectomy. ICH, Intracerebral hemorrhage. NR,
not reported.

T United States Department of Health and Human Services (USDHHS)2| CTCAE(Common Terminology
Criteria for Adverse Events V4.0)0ll 510 355 0A01 AL Z{5t gz o=z EFL%S

T HZ0| fHE O ZEE MAIR
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