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1. Active Cooling [ITDUNT
(CQ3-01. CQ3-02. BQ4-01. CQ4-02. FRQ4-03. CQ5-02 72 &)
BAESIR AT A R A > 2015 TiE, MAIREE) MEWNGAD TRINGED TiE s Al
ek m AL Ok$e, ZKmH, KX 7 707 v b)) 508y RiE (Arctic Sun® |,
Medivance) | 17 v 71k Okin Hi#El~ > b THRBEB LUK Z#E T 5 ; Gaymer Medi-
Therm® , Gaymar) | 72 & &L SV TV, RKITA RT A4 T 0O FHIET, B
JERE DFIRE AT D2 L%, [Active Cooling] & LC., SfEMIRRHEICHK —T 2,

Active Cooling (213, 73k D Active Cooling & LT, /KgAK« 7 A 27—/ (Cold water
immersion), Z&#H# (evaporative plus convective cooling) . B ¥t (Cold water gastric
lavage) . Bt (Cold water bladder irrigation) . JAFT4 ! (Ice packs) 235, £7=
BT, A PIAIRE PR TS (Intravascular temperature management), A% =R A T
fiti (Extracorporeal membranous oxygenation), & {4 %% (Renal replacement therapy).
TRy RIEIZ X B kA E S ] (the Arctic Sun temperature management system®)
72 E OEIRE MR 2 O 2 IMEIFIERBRFE STV D,

2L, WIS L Tl 2 592 2 &0, 7 =7 = HEORLVEER
TIREHT 5 Z L 1T [Passive Cooling] D#HiEIZE ., [Active Cooling| (ZIXEHE 7RV,

WIS L Qi iR 2 & 532 2 L3, A A —h —CTHESE S L= & 5051k
TIERV, o, ZEOBIRIIAHATHY @EO Ny r—U Bl E U6 TH, E
BROWRIRII A TH D), BREMAHIEEE~OFIMEZRT BT AT,

FIEF] (M~IVE, VEIZATA RI7A4 U bHHOBER) OIREEE LTiE, Active
Cooling % & O T FHNER AT 5 Z L 2 HESE L7, 7272 L. Active Cooling ®H DAl
MAFEZHESIT L7220,

ER] ([ ~TE) 1%, 7 —F—CHEDOR LWER TIREE T % Passive Cooling & /K4y
B ORI TIEIRDNERR L 9 228, FEICZ LWEEAIEL, EEIREZRIE L7 9 2 T,
Active Cooling #1795 Y& Th 5,

& Ok, DIC IR, BFEVEIC SO\ T Ho 2R S o TR b3, 5% 0
IR & 72 D,

2. VEQOBA (AAMEEFRRATEESEEESFH(2015)MEDHME) ITDUT
(CQ1-01)
H ARCRE 208 2015 FEATHAT LIZEVHIERZ AT A T A 2015 THIIT Lo BvHE
JEFESYHH 2015 1%, BUE CIIRCRERIZE P O A< A2 MicEmEh T b, — 5T,
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HIAEIIZ X 2002 /£ D New England Journal of Medicine T/ S 4172 Bouchama #&#%E (%
JEREA Heat exhaustion (#YE), HEJERE%L Heat stroke (HESE) & MEFR) DMEUEIC 72> T
Do, LinL. ZNOEEENEOAIMELZEERG Lo 7 o Aol

REEDEFR T, BVFEEE /34 2015 OIIE(2015) & L Tid, EkbaE, frmsE, &
fEE, DIC ZD7=bD &> TNHDIZ% LT, Bouchama ##E? Heat stroke (HJE)
& LT, TREBARIR=Z40°C, FARXMRRIEE | FEREA~ORTE Lo TWVD, Thb &g
T 5L, BARRGESSEEL /S 2015 (X, BEOEMKES (JCS2 FE) DHNFLNT
L6 0 HEME - DIC 72 K OS2 % & L8P E T%, ME(2015) & L TR U
FREIZH O MRIAWVER E 72> TE Y | ZOHOEERFH Bouchama 4D Heat stroke (F
SE) U T AL o TND Z EIT D,

2023 F O E OBHEREE UL 91,467 AN BV | EEHEEICOWTHESE 1,000 A
R DRV TE Y | Z ORBUZSEMANT 172 < | BEIEFI~O RIS REE O T
HHZLEFWONTHD, 25 LI2RBICEA T, ZHETIEQR0LS) L LT & BEERED
2, SOICEBZETHRELENENDH Y. ZOKREENEZ [IVE] L LTHEL, Active
Cooling # & O - £ FHINER Z RAICHIET 2 Z L2 BT L2 L & LT,

IVEIZLL Fom< | R E AW TERT 2, £, REEKIRZIT TS, dufisxhiscd
HEONTERD XS qIVE S TIRET 5,

IVE PEERAIE 40.0°CLL B> GCS=8
MEE(2024) IVEEIZRZEY L7V LEE(2015)
qlVEE FHARIR 40.0°CLLE (b L < ITZEITH S 228U ) 77> GCS =8 (b

L <X JCS =100) [TREMAIEDHENE]
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FEFERA.0CUE (b LLREEICH
SMREES ) +GCS=8 (L L CIF
JCS=100) [REMERAERTE]
CRRICEMERTAE LT, EEEE
Fidr

- Active Coolimg® FEARSE

qlVE

REBIER
39.9°CLLT

(2024) |,

RERER
40.0°CH E

meE | - | ABEED £, Active Cooling & &7

VE |FebiE Active Coolingz £ 07/ F 2 EFEY

FHRIEIC T, qIVE &% 2 725818 TEERIERNE 2470 00N EAEE 2 15,
IVE L s 7-56. B2AIZ Active Cooling % & O 7= IR & £l 3 5,
I ~M#E(2024) DZET LT U RLIZHOWTIE, BWEBZRI A KT 4 2 2015 % i+

LB T, ATA RTA»

[ FET COZER] % [Passive Cooling] 12, TMAIRE

A % TActive Cooling |

(AR HELR I AT 70,

[k & Na Offife ] 1%, CQ4-02 IZ/b T,

3] FEE - WE—K
FisE

DHELEIZAE > THET LT,

B MANmAL TSN T g

WZRLH A HE— L7z, 7272 L., CQ3-02 IZ€~> T, Active Cooling
DOEBOWmHAIEIZ SN TE, HERDIEMIT Wb D LT 5,

[Active Cooling| & R TFERAERE) TP5EREEE) TDIC V%) 1% lActive Cooling
ZE ORI LU CRiei L7z, 72721, CQ4-04 & CQ4-05 Di@ v . DIC 1%

Ok & BARE OMiRG) ~itdiE AR LTz,

Active Cooling

SO FHET, BHEBEEOHRKZMATLHZ L,
BPERZIRAA R T4 > 2015 TiE, MAEZE) ARG

MASMG A T N A rﬁé%l%@/%i‘ﬂ?f Ok%E, ZRHm A,
K7 Z 0y b)) T8y FiE (Arctic Sun® |,
Medivance) | [Z v 7 Okins( mAl~ v b TFRERF KO
%4583 % ; Gaymer Medi-Therm®, Gaymar) | 72 & & it
SN TW=D % [Active Cooling | (ZEFERIIZFEHE 2/ —T D,
7272 L. Passive Cooling (¥3JEE (ZARE L C V7= digiie S & $¢
5220, 7= —XHRBORELWEE TKRET 22 L)
TEER,




ek D Active Cooling

Active Cooling ® 9 &, @& & 7o (R G B ER A2 W I WIm R
EThHY, mAKiZAK (Cold water immersion), 7% Hi 4

(evaporative plus convective cooling). B G (Cold water
gastric lavage) . BEBtVEH (Cold water bladder irrigation)
JHFTE AL (Ice packs) 3B IFHN 5,

Passive Cooling

WIS L Wi ilR 2R 535 2 &0, 7 —F—%
HEZOR LW B TR T A2 L, BVPEDZET A RT A4
2015 CTix [WHETCOZLEr] Lit#i STz,

BHEZET A RT A 2 2015 TrR S PU7- 20 iE SE BE 4 FE,

B FE S0 ME 2015 | BVTERIR AT A KT A L 2024 TR EIEE S LIRF L7220
£ 9122015 2R L7,
BAERBIRI A K7 A 2 2015 TR ST BAHE BIEE B O

11 /(2015) WE, KTA RTA v BHEZRTA FT A 2 2024 TRT
HA KT A EREALZRWE ST 2015 ZfF7E)

11 j%(2024) IVEEIZ%Y L2V EE(2015)

IV PRI 40.0°CLA LD GCS=8

AV KA 40.0CLLE (b L <IZBEICH B0 R BUE&H V) 7o
GCS =8 (b L<ILJCS =100) [HREMAIROWERE]

B

95% CI 95% confidence interval

ACE Angiotensin-converting enzyme

ALT Alanine transaminase

aOR Adjusted odds ratio

ARB Angiotensin II receptor blocker

AST Aspartate transaminase

BQ Background Question

BUN Blood urea nitrogen

CK Creatine kinase

COX Cyclooxygenase

CpC Cerebral performance category

CcQ Clinical Question

Cr Creatinine

CRP C-reactive protein




DAMPs

Damage-associated molecular patterns

DIC Disseminated intravascular coagulation

DPC Diagnosis Procedure Combination

FDP Fibrin degradation products

Fib Fibrinogen

Fr French

FRQ Future Research Question

GCS Glasgow coma scale

GRADE Grading of Recommendations, Assessment, Development
and Evaluation

HMGB-1 High-mobility group box 1

HsS Heatstroke STUDY

ICU Intensive care unit

IL Interleukin

IMIC International Medical Information Center

JAAM Japanese Association for Acute Medicine

JAF Japan Automobile Federation

JCS Japan coma scale

J-ERATO 2 =7

A novel Early Risk Assessment Tool for Detecting Clinical

Outcomes in Patients with Heat-related Illness

Lac Lactic acid

L-FABP Liver-type fatty acid-binding protein
MINDs Medical Information Distribution Service
NGAL Neutrophil gelatinase-associated lipocalin
NSAIDs Non-steroidal anti-inflammatory drugs
ORS Oral rehydration solution

PCT Procalcitonin

pH Potential of hydrogen

PICO Patients/Intervention/Comparison/Outcome
PT Prothrombin time

RCT Randomized controlled trial

SSRI Selective serotonin reuptake inhibitor

TF Tissue factor

TNF « Tumor necrosis factor- «




WBGT Wet Bulb Globe Temperature
WHO World Health Organization
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1. {ERCHERE
1.1. TERCER
AAKBELEIMER TR L 220, AUTA R T4 U EER LT,

1.2. A R4 UHEEES

AARRGETSIE, KTA RTA4 VOFERZES L LT, Mg YEED T, i
PIEITA RTA 2024 Z A T 4 — A% B LTc, B\HUEZRITA FF7 422024 Z A7
T — AR NI AARBEFRFRE LV AT L,

1.3. A KT A AMNER T N—T
BPFEZIRATA RT7 A4 2024 Z AT T 5 —ARA L R—=L 0 HA RT7A4 L DVERLE Y
T HER N E A L,

14, VATV T 4w L Ea—F—A

BEDWRAA RTA L BAT T —ARAN— (HERLYELETL) BVATYT (v
7 L Ea—%MHY L7z, ff%? Clinical Question (CQ) IZHBW T, A KT A MERMEY
FLVATT 4y 7 LEa—HlYEREH LKL I LT,

1.5. A N7 A4 AMNERFHR
— R EE ANEBRE#IE#R 7~ ¥ — (International Medical Information Center
(IMIC)) (ZHA R A MNERFHROER LT LT,

2. EREE
2.1. 1ERTT

KITA BT A 1% 2015 I AARREFLZNFAT LIZBTIESHR T A T A 2 2015 O
Bk DA KT 4 ThH Y., Medical Information Distribution Service (Minds) ¥4
A R A B~ =271 2020 (29t > T, BBUCHREIERZ1T - 72,

2002 -2 The New England Journal of Medicine (Z 8 S AU7-#G0 V3, BIAE DB HE
IROMFE I L 7p o TWDH Z L 2B E 2 T, 20024 1 3 1 B 2022 4F 12 A 31
H ¥ TIZHAT SN R A Tl OX R & T 2 58k & Lz,
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2.2. i EORE

KIA RTA L DONFIZHONWTIE, BARBEFESNEMLEZAT 20, Hx OBE~DH
JSIZOWTIE, EREOEED FTEBIND,

> T, BARABEZRIE, FREBIOEFRBITRTA FT A 285 S8 5 HFIT
< BEREBIIFELR, £ LT, EBREIIARTA RT A AN T EFT A %AT O+
FaBT DN, KAA RTA 2 OBETFHRGE L OBE~OBHRE T/,
EFROEAIIHEA B TH Y | BVHIEZE b HISClEe vy, 2023 FLLRERS R O SCHRIE,
KHA RTA L OFAIRBOMGINTH DAY, LB LKW L2 b DI oW TIEERA Lz,
BB, BTEBIRES~OREFOTET U ADRMINARTA T4 Ot Th 5D T, AAK
BESRI-EHERREZIC, RTA RT7A4 L OSET 2 FE T 5 TETH D,

2.3. FlFRFER

AARMBEFZSEZMETRE LT, A RITA L Z AT T 5 —RARX 2 3N—OF 8 KCIR
WA E IR - R LT,

Flo, HRREREICHT- - T, AR - B95%H) COI HEHAE &L LT, O~@nIEH
[ZDWT, BHEHR S ORI OFEZ MR L, MRS’ & 258 13K EL TS D
L DY

HARTALBAT T F—RAAN=IT, AT LHERHRTIR» T,

O EES) R2IRIEE) % bR < 2T & FeH)

AO%G6 XA, &8 (KB - BRI, IFEHNA

QEFEEEIFB O T 47 ¢«

T AT ¢ (equity &1E, A - RABZR DT, X, HE&EE, A by AT a0

ZIHEE D,

HO%E ¥k, =747 1 O

Q@ ERFIEE D FEFEHETEEN 32 ST AFUZ DN T

- MR PR R OB FI ANV R — SN S 200 T A B2 555

- FATARIEBI A R OB EFI ANV RSN S 200 T A B D55

- RS - AR D WITRFREERDS 50 T Z X 256

- ¥ERHE OZIT AN

cAREND DIH - B O

WA, B, Toft  FRIC S THEEX L5E

@HEIFEE OFE (—B%ET) O COLIRRED A HE

FEZEOQDHEAICHEL 5,

2.4. VERNE 4
B0 5 AR R A B TEAE R A R R IS (R A - RS P R A PR )
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i R E Bz

Mg e O Bea. BPIEE. RS R SMEL MRRAME, fhitReR
A RE P

Fik M O Bedl BIPRRER. IR, mRERKES: HERES

2.6. fERR L2

SRR FRIZ BTz - T, & 1~3 1R L7cm#kE A T, MEDLINE, The Cochrane
Library, [EZEHy0EsE Web O 3 RFRT — & X—2 X1 200241 A 1 H~2022 4 12 A
31 B CITHE SN OB 21TV, 6,176 s sisthiti &=, &5, mE L Abih
% 2024 £ £ TOXHRE 48 BN L7z,

—RAT V== 7T, A MBI UPRENS CQICEBL TV DAL,
1,264 S ER I N7, IRAZ U —=0 7 T, 1,264 i@ LD 7T XA R LD CQ
TEASNZFHMEEE OV LIl S TR WSTRERIA L. VY AT~T v b
b o — R, fRDLSCHEEE 28R T BRI, > R —F STk Z & 136 i SRR,
iR ST B S 47z,

2.7. HMHEHM

HA RTAFERNT2024E6 A6 HLV 1THETHTY w7 ar NasEE L,
A RT7A4 RR%S, BEELIR LT, MBI 232 01110 5, 206D A K7 A
DB DINIFEAT ~DO XIS T, H ARG EFSEPIER L OMREREICET 2 ZES8HE
W LT, KREETOBRIZEET 5,
&1 MEDLINE &&=

FILE '"MEDLINE' ENTERED AT 14:58:27 ON 27 FEB 2023
S (HEAT STRESS DISORDERS+NT/CT OR HEATSTROKE? OR HEAT(2W)STROKE? OR HEAT(2W) (ILLNESS OR ATTACK? OR
L1 CRAMP? OR EXHAUSTION?) OR SUNSTROKE? OR SUN(2W)STROKE? OR HEAT(2W)STRESS(2W)DISORDER?) OR (HOT 13511
TEMPERATURE+NT/CT AND *ACCLIMATIZATION+NT/CT)
L2 S ((L1 AND HUMANS+NT/CT) OR (L1 NOT ANIMALS+AUTO/CT)) AND (ENGLISH OR JAPANESE)/LA AND 2002-2023/PY AND 5531
(20020101-20221231/UP OR 20020101-20221231/ED)

L3 S L2 AND (*HEAT STRESS DISORDERS+NT/CT OR (HEAT? OR SUNSTROKE? OR SUN OR HOT OR HYPERTHERMIA?)/TI) 4447

% 2 The Cochrane Library &&=

[mh "HEAT STRESS DISORDERS"[m]j]] or HEATSTROKE*:ti OR (HEAT near/2 STROKE*):ti OR (HEAT
#1 near/2 (ILLNESS OR ATTACK* OR CRAMP* OR EXHAUSTION*)):ti OR SUNSTROKE*:ti OR (SUN near/2 173
STROKE®):ti OR (HEAT near/2 STRESS* near/2 DISORDER*)ti
#2 [mh "Hot Temperature"] and [mh Acclimatization[mj]] 21
. (HEATSTROKE* OR (HEAT near/2 STROKE*) OR (HEAT near/2 (ILLNESS OR ATTACK* OR CRAMP* OR 268
EXHAUSTION*)) OR SUNSTROKE* OR (SUN near/2 STROKE*) OR (HEAT near/2 STRESS*)):ti,ab,kw
#4 #3 and HYPERTHERMIA*:ti 27
#5 #3 and STRESS*:ti 233
#6 #1 or #2 or #4 or #5 with Publication Year from 2002 to 2022, in Trials 329
47 #1 or #4 or #5 with Cochrane Library publication date Between Jan 2002 and Dec 2022, in Cochrane 1
Reviews, Cochrane Protocols, Clinical Answers, Editorials, Special Collections
#8 #6 or #7 330
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&3 EFHRMEE Web RFRH

EAERE/TH or ZWAfE/AL or W EHR/AL or 2EAEE/AL or 2V X b L REMREE/AL or %
5 /AL or HETE/AL or 242 b L REEZE/AL or EEE/AL or heatstroke/AL or "heat

#1 stroke"/AL or "heat illness"/AL or "heat attack"/AL or "Heat Stress Disorder"/AL or 6,603
"heat-stroke"/AL or "heat-illness"/AL or "heat-attack"/AL or "Heat-Stress
Disorder"/AL or hyperthermia/AL or (Z38/TH and Ei5)E{L/MTH)

i (#1not (CK=4 X, %3,7>, 7=, 7R Y2 Y, 7HF =7 b U FBIKELEY b 5 954
LRAZ— IR, 5y b, HITLEY)) or (#1 and CK=E ) ’

43 #2 not PT=%&3%8% and DT=2002:2023 and (PDAT=2002/01/01:2022/12/31 or 2 402
IDAT=2002/01/01:2022/12/31) and (LA=H4~:5,5::5) ’

" #3 and (BAHE/MTH or £2/Tl or /Tl or B&Y/Tl or &R/ TI or E&/ti or heat/Tl or 1679

hot/ti or hyperthermia/TI)
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5] Ra—7

1. BB ME Y OEKRMEFH
1.1. ERIRAORHE

BIE OB AEL [2BUREICRE S, D WITEEZ ] OFERE LT, HFEW, Kih (32
HBAR), EHLS ., REOFKT, MOOEK, FHRR, HROBE (ZHiIKD),
BRI, AR, R, ERRRPETE. R AR, /MIMETE. SRS OFIER A 2
T5H DT, BYIESCTEMIE GRS X 2 PiXtEm iR, BRI U —8% | thoRKEE A

BRAN) Licb D& T 5, 72l 20 TERSh) 13, MoJRREEICEENG 252 &
EERET D HDTIER,

BupEORRRIL B Db DIZ K2 FEEE (LIEEEET) | LR ERUNZO%TIE
21T & D K ICKRBIESN D, EIRIROEEIC L 2RSS IME S TBEREE] 13
IR DB L 2Pt ifa i . TR 13K BN R ROFITIR 22 K 296 8R ik &)
WCLDEBETHD 2, LT, [BEEE) & (K (12X DM BEI R ik
Hi & 4172 Damage-associated molecular patterns (DAMPs)) 2LV, 7 17 7 —J/HEK
A% ST, TNFa (Tumor necrosis factor a), Interleukin (IL)-18, IL-6 7% ¥ O RIENE
P A A OEIMCHARIE 7 (Tissue factor (TF)) CIEME(LAFHERIC L 2 M PN R R E

\Z X Y. Disseminated Intravascular Coagulation (DIC) %#%&JE L T, ZlEss ~2ICED
3-5)

1.2, JEFHIRF

HIERIRBEAL OSBRI L 0 R A M CRUE A3 4E L C, FRAE T H A~ e KR O Re ks
BHINTERY ., BAGEEONOERERG EEH) ([C&D L. BAPEDIECERILEE
1000 A& 2 D RN TI Y | SEEEIZ TR0,
BEEWHITFOEEEREIC L D L. 2023 FEOEEOBIEMREESIT 91,467 Al E-o
TW5, FlRERHITIE, mld (i 65 mll k) PR bE <, WWTHA (i 18 kbl I
it 65 A, A (7 skl Bl 18 ARl . FLAhIR (% 28 H DL RN 7 o) O
IE& 725 TRY | BAELIHOKMBMENRZ 4D &, FEIRHE, KO THEE, A%
(BAN) . A= GERTHEBRYE. T8, (EEM%) DlEL->TWn5,

— 5 R at v Z —~O ABEEF] & x5 & LTz Heatstroke STUDY(HsS) 2020-21 ©
1%, 65 %L EAY 60%58, FMED T0%55., BAMEAD 50% (B HATED 60%. F7#7% 30%.
AR—=Y N 10%), ¥~ A7 EZRTDE (RAFIRZE) Thotz,

1.3. BB My 7 OBIREO KRN

BAPIE IR, TBEEE) & Bk WS CEBEBLETH D,

BER] TlX, 7 — 7 —CHREOR LWEE TR 5 Passive Cooling & K53 filifa THEIR
R 208 BIEFIIZXF L TIE, Active Cooling 23 E|Z72 5,
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Active Cooling & L Ti%, HsS2020-21 TliX, ZABMMENEN 60%, 7 —V 7T 77y
R23 10%., MAENEHIZ 10%I2E i S Tn5 8, F7-, DIC ZRIET D X 5 /R EERNIC
MNLTE, TorFhrrerelarerr b hnrREYa ) U EORANZ LS DIC
IBENEBE SN TND,

2. BEAARSAUDRDN—FTEHABICETSHEIE

KITA BT A ANIBHFEDOBHE L FRHO RN E 7 /3— LT D,

EF - EIEKE - 2, TP - U A2 AL, ENELSNOIER (R, DIC 1a¥HE) |
/NEESED 5 438 X 0 24 fH @ Clinical Question(CQ) % f& & L 7=,

3. VATIYXTA4 YU LEa—ICHTSEIE
BEIENA RTA 2024 X AT T —AA L NR—RN24 1T, CQ ZLICT AT
VT A4 v L Ea—%{Tolz,
TET ALY DOW T,
A (V) ROHEEMEICHRS IENH D
B (PR : SR OHEEMEIZ THREEDMEE D D D
C (83\Y) : ZhRoOHEEMIZK T 2B IXRER TH 5
D GEFIZHVY)  ZIEROMEMI T L A EREE TE 20
D 4 BEFECIEME L=, CMRBEE SOV AT YT 4 v 7 LE 2 —ORKRBIZONTIE, &
Y= H)NT T AF g OB IR LT,

4. HEREMORRIL, BAAHET

VATRT A4 v I VEa—DRERINE LT BRE T, RN E 14 4 THERIRE S A
ToTe, BEMLZELRD 8EILL (12 4L B)OBINTREMNLE Uiz, EEED 8FILL |
DRIEOHERNZ S o T HERODGE & LTz, HREOERKLIT, Grading of Recommendations,
Assessment, Development and Evaluation (GRADE) 7'V v FIZfEVy,

1) STAEATD Z LM< HELET 2,

2) MAZEATH Z L aFHELE (B T2,

3) TAEATORWT L2y HEEE (18%) 35,

4) NAEATDRN LafRET 5,

5) WfE/eHfERE 2 fR L7
DEHOL LT, =720, Wil TAELEEAIL CQ 25 Background Question (BQ)
& Future Research Question (FRQ) ~A® L7-, #HIERESHEORIWIZOWNTIEL, 4
CQ/BQ/FRQ DfiFai Iz Fidl L7z,

BT BSEFE S HEIVEE & qIVEDRIEIZSWTIE, TOHEEED K& SR T

FCQ1-01 H AREEFSEFE EIE K /5% - Bouchama &% - The Early Risk
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Assessment Tool for Detecting Clinical Outcomes in Patients with Heat-related Illness
(J-ERATO A =7) I FPHHEITHMN? ] BT, MEROBEEEEZFIT L T
HEIE (IVEE) S BEREZAE L, Active Cooling % & & 7 25 TR 2 22 B
B2 LaPH<BET D, ZEEAHERESHICTEE —BTHR LI LT, FERoH
ADHEHIZONT, AAKBETFSHES (202445 H 9 H) IZ#D ., ARSI,

SCHR
1)

2)
3)

4)

5)

6)

Gaudio FG, Grissom CK. Cooling Methods in Heat Stroke. J Emerg Med
2016;50:607-16.

Bouchama A, Knochel JP. Heat stroke. N Engl J Med 2002;346:1978-88.
Bauzille C, Megarbane B, Bensimhon D, et al. Brain damage after heat stroke. J
Neuropathol Exp Neurol 2005;64:970-5.

Leon LR, Helwig BG. Heat stroke: role of the systemic inflammatory response.
J Appl Physiol 2010;109:1980-8.

Iba T, Connors JM, Levi M, et al. Heatstroke-induced coagulopathy: Biomarkers,
mechanistic insights, and patient management. 2022;44:101276.

Matsumoto H, Takeba J, Umakoshi K, et al. Successful treatment for
disseminated intravascular coagulation (DIC) corresponding to phenotype

changes in a heat stroke patient. 2019;7:2.
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CQ1-01 BHAPEEZESRDIEEEE 57 2015 - Bouchama £ # - J-ERATO
AA7IEFRHEICHEAN?

HR

2) IMAZEAITH Z &2 fiE (18R) T5,
EGE (IVEE) WS 5EEREARE L, Active Cooling % & O 7= B2 FHIRE & B2
BT 5 Z L2 HER3 5,

AEE TETVADRE
100%(13/13) D GEFIZHW) RO EENIFE AL
g Tx 720

A AR F B E BAE & 7558 - Bouchama #:HE « J-ERATO A a7 X P& HIEICH
A2 &) BEREERIZ I T, Patients/Intervention/Comparison/Outcome  (PICO)
ZTRELTVATT 4 v 7 b a—&%E LT,

- P BE

- 1 HARKGEESZSEVPEEIEE 5048 - Bouchama 5% « J-ERATO 2 =27 ZHH L72jE
il

- C: EREERFIH LAgdo o iEf

-0 FETRDIET, 30 HED CPC (Mt T12) . N L@ EOBIBIE (F#ELISL) . ICU
UNUASE SEUNTIEE "

BHINTERIL 0 thThote, D72, 7V M ABRICEHT 22Kz
ADFRER, HROBE | BEOMEGHCa A MZOWTIIMT+ 2 28T, ZAS
DK VBRI T O e L, BEE LT,

Bouchama & 1% 2002 - IZEVHE 2 IEMEIZ 2T 2 72 0 O HHEZ s L 72, Bouchama %&
IR, D EBRIR=40°C, 2) TRARRES . 3) FEBREE~OIRED 3 D&z T b0
EWVOHRTHENRCTWERTH Y | BFIEOZKIELHEL L TRFRBEINTE D, L
L. Bouchama JHEIZE Fi T D s fEF X FARMRIEIR DA TH D | £ O DRk
EIZEHTH2HEE N WD, FEERFICBW T EORE, BVENEE L TWnanE ) 0%
HWT 22 LB LS > TND 2,

HARGEFSORE L BERHRE T A K7 A 2 2015 TiE, ZhbE—#D AT |
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FAHLELTMBE] & LTRIFT2 0L LTER L, & 5ITIE, FARARIEIR 1 T
1372 <. BEEOMEE, DIC 72 &b BEAEE T~ AL BVRE A EBRE S LTI X T
FIEE 2 3 BB ICH B L2 b O, [ HARKAEFSEESEEE 74 2015] Th D 39,

ZHE CEIE O TR FEANIC B T 2 B A YIRS Th o 7225 2018 R
Hayashida O 23 KHULZRAERISEROT — & 250 L7-BlE5 ¢, EEE THIA 27 Th
% J-ERATO 2 =27 %2 1Epk L7= 9, J-ERATO 2 2 7 LRI CELN DT —& (1. MK
=22, 2. Bi#kL~UL (GCS) <15, 3.SBP<100mmHg. 4. HR=100, 5. 1&{5.=38C.
6. Pl =651%) ZFALTEY ., WAl o 7% (ABE OR 2.43, ICU A= : OR 3.73,
FEL :O0R1.65) ZFHITHZLENTELEINTND,

D OEEESFEITEASFA S TEY, BAHEDRICEML WD EEZ LD
W, FOREPIERT T v AIEZ L, BVRE FRSEE53HE 2015 (23R8 C, T (2015) (2
SEEND Lo, BEOEMES (JCS=2) 75 DIC 240 -2l Ara2E THg %
NTEY, ZOREITREIL, 207D, [A UM (2015) OFEIEETH-> T, TORE
W U TR BERIBEN R > T AN H D, Kanda O 23 L 7= Heatstroke
STUDY TiL, 1Z& A EOBRFENEPIERIEKE/HH 2015 THE(Q015) & & iz, D
¢4 Bouchama E#EE AbH T, 1) KR 40CLL E, 2) Bkl L (GCS=8) #iiir-
THOxRERE (IVE) & LT LS EIC, REE (IVE) E2ZBS izt DTl Active
Cooling % FEHi L 72 1 FAUTSE AT 5 L @i Sz 0, ToowidEiE (IVE) &L

s ) 5EEFEFEE L., Active Cooling % & D - EFH 2R A HCNITEANT D
ZliE, ARATHLEEZ NS, KREES T, BAEEEE 5% 2015 TIHLE (2015)
LA ENLBERICBNT, DR Lok EE (IVE) IChe bV 04X ME (2024) &
EFRTHIELE L, 2 LIE (2024) & ESNTEEFITHBWTY, Active Cooling D
REMAWIRT 26D TIIRVW LITEETHMLERD D,

L, HML LTINS 2MAE8 b8 HEOF AMEEZREET 5 KIS i %
Randomized Controlled Trial RCT)NL N5, BEOEEEIIS U@k a1, =
NoOEEOHAMEZFTHMIT 2 Z ENEETH D,

SCHR

1)  Bouchama A, Knochel JP. Heat stroke. N Engl J Med 2002;346:1978-88.

2)  Kondo Y, Hifumi T, Shimazaki J, et al. Comparison between the Bouchama and
Japanese Association for Acute Medicine Heatstroke Criteria with Regard to
the Diagnosis and Prediction of Mortality of Heatstroke Patients: A Multicenter
Observational Study. Int J Environ Res Public Health 2019;16:3433.

3 I OFEW, A ft, HE #—BR, fh. BARAEDOFEEF A Heatstroke
STUDY2006 &y, HRCRIERES 2008;19:309-21.
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4)

5)

6)

=5 RS, BEH 1T, BE MG . BVPEOEEHRA A AKREETS
Heatstroke STUDY2012 ¢ ity HBEEZGE 2014525:846-62.

Hayashida K, Kondo Y, Hifumi T, et al. A novel early risk assessment tool for
detecting clinical outcomes in patients with heat-related illness (J-ERATO
score): Development and validation in independent cohorts in Japan. PLoS One
2018;13:e0197032.

Kanda J, Nakahara S, Nakamura S, et al. Association between active cooling
and lower mortality among patients with heat stroke and heat exhaustion. PLoS
One 2021;16:€0259441.
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FRQ1-02 #hEDEEREDHEREEL LT, UTOLDOEFEAN? (FEEER
IE# L RILISHEH DIC R 3 7/RE/EZRIRE)

HR

HELRRE2RRIC C FRQICAE T 5 Z &Il — 8 CTAE L7z,

L3 5]

PREBMASIR. « Tk L~/ 3 RN AHIE L JRbe N TRIER DIC 2 =7 - JRE - Eifghn
BABML, #E R BRI 2 a4 2,

(0) KCQAMFRQ &% - 1-#%4&
TEAHE D BESE OHIEFERESL LT, LT O b DITA M 2 (Bl L~ V28 DIC 2 =
T PR B ARIR B R AT) ) & ) HERRREERICIB W T, PICO # Ttk LTV AT~ T
47 L a—%Eh LT,

- P BVE
<1 LEMR VUL, 2808 DIC Ao 7, 3JRfE, 4EIAE, 5. RMEINE, 6.MEHREL
55 L 7= S

- C: ERCAFEH Lo 72 JEH
-0 FEEHEDIKT, 30 H#ED CPC (fFfE 7). N L& EO%EE (ieLsh) . ICU
ABEHEOIER, ARt (—i%pil) DIEER

BRSNS 0 fFTH Y HERAHRT 5 Z ENTE ed o7, BRKET R R O
HHZRAEMICEEEHELEEL LTHHTE 2008900 FRQ Lo T,

2

EHE L, PARNEEITIER 2> & 4038 S du, 2448 (heat syncope) | &% (heat cramps) |
#J% 7 (heat exhaustion) ., U5 (heat stroke) 72 & & L CERINTEZHDE, 1999
EICRR SNTCLRM A Ve b LICEVERAERE 7746 2015 & LT, BEIEE 4 3 BRI
T DR RN > TS, T OFPREEIERE /78 2015 OREIEICHTZHIE (2015)
IZBWWTIE, EikiEE, T - BiEE, DIC OWTh»E2 T b0 & ERINTND 23,

ASFEIORBFTIL, 2O OEROFIEE Th 2 EakL~UL, 2E# DIC X 27| JR&,
TEEATR., RIIRE, BEREOHEHICOWTY AT YT 4 v 7 LE a—%{To 208, fHx

‘E-EI:I
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DIAH Z BIEE OFHMIEENE L LT, BMTHRES 27 22 /o5 2 LixTaien
ST,

REBRIRIZ DWW T, CQL-01 IZfE~> T, Eik L ~L & RERIE 2 R L T, Active
Cooling % & O 7= £ FHNER 2 RAICE T 2 LEERH Y | VEDOAREMENSKE WEE X
55 qIVEE T, ”%%ﬂ%ﬂm#éb%#%é

PLbEX D BRRTIE, RIR, BEfkiEE. I - BEE, DIC 7 & O E BE A B O R
HED, HAEE ZRARI Hﬁ#é ENEEND, BHFED L AT =T 4 v L Ea—
IFEEAFET D OO RCT IE I TZ /W B F v A L-YUEIRIZIELS | #ICHE
JEEEHIERL T PHNCERS T 288 AR Z L, BT ET VA LoULOEWAFZEN
R D BURIZE AT, A CQ % FRQ & L7z,

SCHR

1D & IER, JRE IESE, A8 L M BEGEEREE) 1 ~MESEORE  Buh
SEF ORI E R, BAE 1999;23:1119-23.

2) = FES, FHE O, H bR BE—RR, i, BARE O FEREF A Heatstroke
STUDY2006 A&, AREESTE 2008;19:309-21.

3) = OFER, B{H 1T, B W, . AAPEOERERAE HAKRESETS
Heatstroke STUDY2012 &t e, HREESEE 2014;25:846-62.
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FRQ1-03 EEHPEDABICENT, NMAI—H—TREBEFTORRKIE -
HREFAOKRELZEIET S LIXFAMN?

HR

HELSERERRICTC FRQ ICER 5 Z L iimh—& TAE LT,

L3 5]

MERESLH AT REEZMM L TGRS 2R RIS L, SFEEERA 27 28 LT
RetE LIRS 2 3D & & 2 a5,

fi2

(0) KCQAMFRQ &% - 1-#%4&

[EJEEIE OTRIRICEB T 3 A~ — 0 — Tl aRFE E-CHIRIE « BEEMEH OR824z
THZEFAEHN? ) LWV EREMICHEWT, PICOZ Tt LTV AT YT v/ LE
o — & E L7,

‘E-EI:I

- P BE
~1: ULFDONA F~—T— %2 LTSER]
1. TANRTGXUEET X ) 7 v A7 =) —F (Aspartate transaminase (AST))
2. 779=r73 ) h7 A7 =27 —1F (Alanine transaminase (ALT))
3. JRFEZEFE (Blood urea nitrogen (BUN))
4. 7 L7 F = (Creatinine (Cr))
5. C pUtEEE (C-reactive protein (CRP))
6. 71/ h=> (Procalcitonin (PCT))
7. 7 V7 F =%} —+E (Creatine kinase (CK))
8. Potential of hydrogen (pH)
9. 7L (Lactic acid (Lac))
10. 7’1 bu v U EFE (Prothrombin time (PT))
11. 7 4+ 7'V /—/%"> (Fibrinogen (Fib))
12. D# A ~— (D-dimer) / Fibrin degradation products (FDP)
13. RIERHE & o /X7 E (high-mobility group box 1 (HMGB-1))
14. #FHERE 7 FF—EHEA MY AR U (Neutrophil gelatinase-associated lipocalin
(NGAL) )
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15. JR+ L ASEAEE#E &8 H  (Liver-type Fatty Acid-Binding Protein (L-FABP))
- C: BN A F~—D— % H Lieho 7 5Ef]
-0 EEERDIKTF, 30 HZOMEET 1% (Cerebral Performance Category (CPC)), AT
BT 72 E O%EIE (FRLIAL) . Intensive Care Unit(ICU) AR Bt D iER . ARt B %t
(—ImtR) DIER

VATRT A v L a—Z T ol iR, R AR T 5 2 LR TE R0, — T
A T — T — LB E OB A R U 72 ST S oA A~ —h — (2 L DR REHE
BOFEEVELRMPMLETH DL L. SHROMFENLEEND Z & 2% L TA CQ 1X FRQ
EEFT LI oTm,

BAVHEIZ BT D BRSO 72 £ & - B9 L L, Shimazaki HIZHA
EWNT — & 5 5 i/ MRAK T IR PRI R R OMSE U7 FRIK T, iiE Cr 134859
R AR ORI L1372 670720, £72, Iba LA E & o7 HARDEHIEBRE 2T
2 UG P DR HUT I T BHE B E O ABRAE T 2RIE DIC O L FEICE L Tk |
FLFHFEILDIC A a7 B@EL b1 o T EA Lz E#HE LT 2,

BVRE &5 9 S350, 1.AST, 2.ALT, 3.BUN, 4.Cr, 5.CRP. 6.PCT. 7.CK. 8.pH.
9.Lac, 10.PT, 11.Fib, 12.D-dimer/FDP % ZWiihOMAEIEE & L, 5% bRkt E00
RIE - BEEEFOMRREZATIE L OB 2 Z L I3A R EB 2 b5,

& 512, 13.HMGB-1, 14.NGAL, 15.L-FABP &, Z\PEIC & 2 ks 2 ik L F4
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A LAYUHEL . BEIEDYEERMHR THRIC OV TR I T o Tz,

UbEXD, =7 v 2 LR BVRREDTRIFRIZ W T Bl 2R I HIDN AR & 70 0 |
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Flo TAEY T TR T = EIEOBIBORE A I & 2 U, EREREE A
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DR ZFBO T BRI, FrICHY &K DNEUNCELS S 472 ORS 2] & ST g, i
SRS (WHO) 130K EZ AT 2BEDRHEDL DRI ST MU UL EKGORINAT
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BN COEE L ORI ONT, RIRAK LY ORS OFDBEHEBED FRIENRH-T- L D
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MmigfE# (AST. BUN, Cr) ERFEREICHED Lz L Ol 204 THY | XI5 K OYE
B & b A AT TE O Ll 23 R &l <42,

Ll b0 A CiE, RABVHIEBE 2K L CORESTEE LK R OB IE H 1)
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3146 f5l) ZFHAE L. &M DIC A =27 4 LA ETIBBEREOHRIF N & 2572 479 511 % 53481 L
773, DIC iGHIEOMEFFIZ 30 1] & D72 < | DIC IGHRIEDONRFAMITIREECTH 7=, Pk
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Fio. [-UED 83 FIZERI L., ME(2024) L IVED 2,655 il & xt4: & LT, A EMT
AT ol WEREEIIFENIE L, A RITHEMAEE (MEQ024) LIVE) &Ll ZAh, IVE
DOILEQO2DITHKIT 5 A v Xkt 4.5 (95%CI1:3.24-6.30) & 72-7=,

PLEX Y, IVEE, Active Cooling FE=R2% 90%LL ETH D12 b 2vhvib 59, ME(2024)
WZXFT DBENSEL DA > XN 4.5 T, BENSELTHEN 23.5%I128 ED . L EERRNTH
HZERH LMo T,

e EE /) 48(2024)

-1l 111(2024) I\
83 2400 255
R FERZE T 0 153 60
0.0% 6.4% 23.5%
qEREE \% 0 274 197
0.0% 11.4% 77.3%
B 0 60 13
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1.2% 4.5% 100.0%
39.9 10 736 0
12.0% 30.7% 0.0%
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15 83 855 0
100.0% 35.6% 0.0%
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