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Natural disasters, particularly if they are destructive (e.g. earthquakes, hurricanes, wars),
pose significant challenges to healthcare providers worldwide. Among the most severe medical
complications following such catastrophes is the crush syndrome, a life-threatening condition
that requires timely recognition and appropriate management to prevent fatal outcomes. The
importance in disaster settings where resources are often limited, of well-prepared medical
teams, equipped with the necessary knowledge and protocols, cannot be overstated. In addition,

the need for rapid decision-making is critical.

This guideline has been meticulously developed to provide comprehensive, expert opinion-
based recommendations for the treatment of crush syndrome victims in post-disaster scenarios.
Drawing from both scientific literature and real-world disaster response experiences, it aims
to offer practical guidance to healthcare professionals working in the field. The structured
approach presented here covers early recognition, fluid resuscitation, renal protection, and
other critical aspects of care to enhance patient outcomes. Although the original was published
already in 2012, we are convinced that these guidelines remain highly relevant, in view of the

fact that the preventative, therapeutic and logistic approaches have largely remained the same.

We are honored that this document is being translated into Korean, allowing it to reach
and benefit a wider audience of medical professionals. Given South Korea's history of disaster
preparedness and its strong medical infrastructure, we are confident that this guideline will

serve as a valuable resource in both training and emergency response efforts.

We extend our sincere gratitude to all those involved (especially to Dr. Kyung Don Yoo) in
the translation and dissemination of this work. It is our hope that these recommendations will

contribute to improving patient survival and reducing suffering in disaster-stricken communities.

Warm regards,

Mehmet Sukru Sever MD, Raymond Vanholder MD, PhD
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ESRD end-stage renal disease ERNESE
FFP fresh frozen plasma AR
GCS Glasgow Coma Scale SHATSHNE
HA human albumin QIZH &l
IHD intermittent hemodialysis JHAAHMENM
ISN international society of nephrology TS
\Y, intravenous LY
KDIGO Kidney Disease: Improving Global Outcomes STEMA AN
MSF Médecins Sans Frontiéres == 2AtE]
NGO non-governmental organization HIFR7 |7
PD peritoneal dialysis SOEXM
RBC red blood cell Aoy
RDRTF Renal Disaster Relief Task Force SE TN CHS CHAHEE
RIFLE risk, injury, failure, loss, end stage renal failure
START simple triage and rapid treatment ZHH M 3 S X2




ofof 3=
Td tetanus, diphtheria

Tdap tetanus, diphtheria, acellular pertussis

TIG tetanus immune globulin

TPR time period under the rubble IOHH Ot Z2] U= Al

=
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« B A 723 ol o3 AABFZOI} A1
HE R AE SR 27 PR AH2AL B S
SR T2 A $ARE B AESRE F000, B9

A Ago] S| gAG the e 4 G e oAl &4
A7 BT B AYT % k. FAZFELL A A
3 WEA AO) 2R B35 Aglel, A9l oy
o Fe WH 71 B3 Aolth2s]. F7HH 0w, 4]
54 sz skl g A9 W 91 B4 B
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)iy
Jury GFR decresss > 50% XA har
Incroasad SCrom X 3 U = 3.3 mifkghr
Failurs or GFR decmase *TH% —r [
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B} AFHAo|ditE ]E(Na+kayexadate)E 55}
o], ZgAC|ALH | EZ} s AT 1Z4wd
doZ 4 Q7] wizolnt. Aol o|ES] RAE O
= AN L E, AZEES, SHSHAT A I AKSection
[I1.2.D, 8 &=x) 5°] Ut

rr

OIN

H‘U m

folle fobvliofzie FHlly Il uonoss
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I1.7.C: QFHO| & 20il= XIS 7t WEA 88 = U=

O 29| 0|52 FHISICL.

RPgo] | Foll= 7hs et BiEA SAE YL R ol
Sfiof gtet. A -g Yo g FHlE FAE olEshe A
gt F5 2 golu Aol S
o] ool wisf efsfoF it
o]& Alzto] Aot At Axolut @ f oA HE

=2
)
ol
L
)
o,
g
l
ﬂlH

.L4
=2
=

rir
)

ole
Hu)
fr
N
N
rir
pou)
o
4ol
.
1o
0,
%)
i)

5
U Qo] 85t A 35}
AUtk 0% =F H= 9
F 1170l B asirh
S 97 B A B Ad 9= Y AlH
2 o]FstaL[36], o]Fol AE A=A MY
7hsgt w2 A A @ B dhh Yo F o]ggitt
(Section 1.2 &=). I tizF At oA o]so] &
A 7RsHA] S 4 Q1o B 2(34,71], AL ol EA
U 23 o aEQl Yol 7hssid diziA] Algte 4
£ ol&siMgte 1 A=A AgE & 5 Qe AR 7]
ol F g5}t

KBt

PASTL A T35 BA L], 49l o
ZhA = BuiRt &2 A2 AfolE 2T 4 20
23] g2 At @A el RS whieel 38 &
A folu HE = Bix|A ot of=et B Aoj= 3
A ol AW A Az v d B AlF ST
B 28 It o4 22 ST EEYY S0 g
Aok B HEA dm 71 2Es SA0)A 25



2ol 22 = 7H

114

Sectionlll.

. 1: Y&l A| 2E SEX}o| ChEt LRI A X|

. 2: L3 AN LHISZ 2Hxtol| CH S0t X%]

Section lIl.1 Y& A] 2E EExof| Cit 2ktsiol XX
NAA: 2MXE XA k|2 1HO R 2REICL
mA.B: 2 Exie| X2E 9

A HTots mpEct

A.C: MK HTIS Sl MY el W

o S 2ld1 S43EE

Fetct. 7+ssickH
S ZU(CVP)S 0|83}, 0|Z0| E7FsE Molz2tH

-

A =0l SIS Tadsl Kot AlENS mhoksiCT,

111.D: ML= 2akxo| A glolg FWsin DX

(colloid) 2L} F2|AEZ0|= (crystalloid)S 0|23) X|2¢t

AE: 2E dX= 20| #

¢ ol A= B2 T2t CiE0] 2fabHel ajAb =] H|A
£ 2SIt SRS F01517| THof| B HARS Al 7H
YE X7} A= ZE SXf|A|, X' 51 OfLlol| ™IS

AJiSh 200 BAISHR] S A9, MHAME

| 4O FFEBITE TALE Azt

HMEA (toxoid)S

NAF: MA2S0| A= 3L et

1.G: 2|2H, AlsH, HEX QI &2l cHH[ste] 2txte] 7]

& Jakg u AT, WA, £4RolA) HHe) A=e o
22 Q= Ao} HAT MY | AU AS WES Shfjsls

5 HAS o83kl 14 £4R 48 BT
FEeTHI33):

o

s7eloR

(1) Red zone, ME0| YIEZRLt EMHC=Z X|=7t 7}
S0t &JEl

(2) Yellow zone, @ AZISHX|2t 7155 X7t U= EY

(3) Green zone, Z0|5t &40| SHIE ZAZ & Q= A

(4) Gray zone, AIY0| YUHLI5I0] 2HEF 3 HOIGH Z2H0]

Lo st Al

(5) Black zone, =& A| At AEH

At 447 o] gk olgt |l o]Eat T QA A A
H1HS WETH79,134][F=(Appendix) ZFHE].

1A A4S A7),

2. Argo] =R Ay dA)Ql B 4
&5 AP Azt EAdelu B SR At
27 FRE 7hsd BE s FYste] 85 4
Zoll tiet ARE gtk o A oy 5371
(stapler) AFE, B3 508 FQ QX 232 Hay
At W1do] UAY 43e £89 547 AU B+
FEZ AR 2Ry Y, 82 dAE 24
ojm, AdUo] A= AAST SAA 282 |
7] sl &2h2lQl AA7F E a3tk AS Alsior
ot o A5 HEoHA oy, st

ek

—_

=

24

d 18-S St SEAIA s, M4 A7HT

folle fobvliofzie FHlly Il uonoss
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10 g/dL |

—_

oot Wl AAE A8 4 gl
o ZFAERZ0|=(crystalloid) i
HAA = AR 5= ITHE 3).

él(colloid)%

o %
ElY, I3 o}¢l QAKSlE Ax(creatine phosphokinase,
A FARHEREE FESIH &
o] AAdA HAE fls AEE e
PHASETo] Yo E i E= gAY
TRl A 7E 85h= SRS & tiH] ol3t AL
£ Ast= bl 2l AlRRS TRk Sioh wEbA
A oG7E AU AE 2 A3} s, A 72U A
P FIeE FESE A ¥o] 7HsT ALl HE S AP

81, 1317 oo AL Ayt

et

o}

Al

e
ek

o,

o o
ol

2l 4). o]8|st BF o2 w&(colloid F#|AEHZO]
Z(crystalloid) 2% AREE = QA I A

ol=7} AyH 0 & M ETHole) H)

FAEZo|=(crystalloid)E 4oF & AAoflA AlZH

AEF 15-20 ml SE(@HA] A A7 =7 10 ml
o] £5)2 Eojoln], £l A A% 2 AweRS ule

o 28Y & 9IrH46,136. A E 1044 2
PagRo|Srt B4 4 4] A8 S AN, 5
o] obd Sole] Aee Aubs oz Aghy A 23

o]e}o] F2jof ThsfAHC]:

g3) s = 4= ATH109).

o

O

JUEFES Ee AL

{m
il

AESES Eolt £3, 73 W A% o5
AN ZabA B A
289 715 ol fEith
27 wAsfof et

Aol kg W] e A4 AR Aol
= P Seslolo} Atk 2% L Az A, AR

8, olue} 7k

T = Llﬂoo]y%“:ﬂ

ATH109,137,138].

ANF YrHE Yo A AR E 7| = o, A
(CVP)2 AAIE 358 4 W, £F, E3] 55 A
A, £ FFo 2 vke-S ¥4 %@4[139]. |

F AEHERE obyEt AR 52 A Aol A= driA
=]
=

+ EAASE AEY BRjollA] Az EE Sojolt. 4
Aaget Axe] T30z Bud, A3 42
o) A% 25%71 BB W, 75%7} 7R o5t W
21, FojEl Sole] of 1/40] F o] Bl Aol
cH141) 67, AAgsE Ageta ﬁﬂl %
qlow erasiet, e, ke Folshs 49 1

& gt ASE REE S Sl

2~

R

o
o



o Y- A AR A AAS) (0.45%) E3E A
N Aol Fu|stAY FEo] BET IUEFE
SHIRE SRl A] AR 4= Qlok ey ] Al

gzjolc}. AZA9
5% e FH E3 THEEES AA AS-E
$ e, AHF B35 HolA 837t AgtHolgh=
-2 npzhA] o]t

« wA8(colloid) FH[LHH, slo]=EFAE H&
(HES), Aztd, GAER2 20|t A4RA(d 4
Eol S A= EAER FAEH] o,

o240z I f 8o FE-S FAAIXI. T=u
colloid =¥ th-2-3} 72 o]-f-2 1|3t}

a). Hojx FIAY SRS Yo R T IR AT
S04 GHERI[103] E= sto|=EA|od HE(HES)
[105]0] 22| A" =] =(crystalloid)ell I8 =23t o]
A& BoFA] £t Cochrane AEAE 2AF 9
MY, & T IAENA A AER|E Al Bl

2 AR T2 g 4/ AFRCT)ONA wdo] =
= SA7} flckal A2 A 9UTH108].

b). W& (colloid) o EZA| AL S31 Aoff, 1§
T ARS SR A9 FATEEA106, 107], A AF
9] Z7H142, 143] 9] BA8-S 71A] 11 QU

c). & (colloid)e] & HAH At AdoA o
51717} o]t} KDIGO S4384 Ao &
E AEYS B= AT SAoIA FATEELE AT
517] Y8l A" R 0| = (crystalloid) £ AFES
A& A8k QJeH109].

it

o)

>
0%
_Ql
P
o

fot
=
Ot
Ral

i
rir
oY

2, OHAME HMEA (toxoid)S

7Vsohd, 453 WS 3ol FE et 222 A
AstaL, IAf 223} 4480] 7RsRE £2A]0] AFoll= g4
SHA| F-o] ¥]7] o]F7] ol 2] A|A & 24-48A1%F
B AAE F71H o2 EIgheH134].

A& AL E5HA FAst=T, o= A A7t
I A4, 1 34, @714 Alt, 535 2=22Edw
HEY(Clostridium tetani)s Zst= S2AEHE
(Clostridium) Alit=°l 98l 2ol 2 7Fsd< =20tt
(®5).

QA kA i

QA= X AlZH BAIZHO| A

AN ER ZAt S5 TN AR
20| 1cm 04

o 574 A2

I|A}Z=E| e

E=¢S] U

SEy =% A2

A GANA 7 &3 FEAFS AT
(streptococc)¥ E AT (staphylococcei) 1] al
7178 tolB g, werete/HetetaE s 4 (B-lactam/
B-lactamase) JAA7} AE AL 22 FAA=E oF
otk A A=E AR Aol vl HARE she
o] o]FAolut, o] Sli= ARk, 53] (A W&
= Y B9 2 AGolA o] o] A Aoz AtA]
7F FolE B, v 23 Y & A= Lok
Stk W2, v AP AIYER] UL A A=
£ AAQAAA = <t Het

US..

Ol = 813 o Il uonoes
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upgE gl His 27gst] Al ol 9] wHgoll o

3 22]Q o 5] et S7b4o| 1 Fake e
27} B RSITH134,144]. AololA 2] o HEL Hojx

33] toxoid FARE Fof W1, o|%of uf 10wttt &2t
H W52 (toxoid)E 714 0.2 grofof gitt. 74 o]st
9] ool 4H o] WA EA FALS o] Hhy, o]Fo
TR E 109 2 02 14g S=7Hbooster) 5

groto} gt} [134].

oz Aol A ozl
Sflof SHHE 6).

SIS HEY AFEe 1

[. o]o] AL A= AFLE, = WA o] TAE W
A= (toxoid) AE2E A5 1 upx]et HZo] 104 o]
el kAt 4%

ot

. TRARE B Qg A ALA: =7} AZo] F Q51K] S

L IE 2908 AHY A9 59 ol AT AHE
5), - AGHE o] o] BEHT BS
a SIS H19IRA A B2E WASA 05 mi

-5 Yz Fo

b. IHFE 1 AEA AA:
i. 32t HAEA 0.5 mlE §o

it. 250 ©9le] Q171 THYE W BEIsHA ©
o] HQIAL} 12417t ol o] ke A, 90 kg o4
21 Aol 500 FNE 25
AN 28] 433l mrep)

i, AR ol 919 B Solo] aake
344 ot FARE Fofaiet,

Y Bl AWe Eg) =

1o oT1= O T

of.

Joh

iv. WS4 e B, YA MR TR A}
712 01§34 the 5:910] Fofsof g,

v. S o HES Sl ol % 270, A &
7 IHgE WA Folginh
drofeh HAWOIAIE o} GO WS oxoid)

9} 37 vz 2ot WAEA[diphtheria toxoid(Td)IE

a l<iren =1 =
b, THAFE 10154 @ )| npe} a2 wre. oo HE B HaHHoHdiphtheria)t H
1= T —
Qs HAA=A = 3] Sk
¥ 54 olipo] AT A% 05 mle] FAY wysa oo o r(ldap)S WA TR,
£ <5 U=z 5o AR ZARD AR vl oFE FAl i B
s o
L AES WAL 254 Bo AYE, = wysa o101 HE T ASRR ol GRel vigRa
= 3=0_ 1
(roxoid) 4 150] 38 Dlghol A, mpyg gygo] wr (0Nl TR AEE AU TH T, DPTE Fe
o A2 9] npxjat A=A AZ 0]Z 109 o4t & TASH BomE o= AlE AR T A= AR+
-1 dom - [e] L i
ofgitt.
H 6 THAE ot m2E2(512} 3tof 1441014 212)
O] SAKE IPAIE M= A TS Z|H AR olelo| BE Ak
(toxoid) At S DINE gss mYZ Eolti | IHYE toxoid THAE o] i
estR| 9471t 32 ojet Sofe H|& Sofe Sofo
5o ORISH FAS 001 || PRIt FAE SOl |
® Hoj| g2 Zofet N Hoj| g2 Zofet N
a PRI O, B, & SO @Sl AL BHO| Lt ALK, HOIZ, DIALOILF erloll oJ$t &K, Bt 54 S2 T3t
b IFAE HIAHEA (toxoid)2 CH2 2910 250 B9IZ 25 L FAL TS B ChlS ALSE 4 gl Z20ls 2 Hio] thlg Sof
E3 =L

h7kX| X|&sHor g



MAF: MA250| U= 2 wFeltt.

AA 252 F4 Al2o] 35°C(95°F) Huiel 395 T
St 32-35°C(90-95°F)E AnIgt F &=, 28-32°C(82-
90°FE 5%, 28°C(82°F) mlvka A4 Axg F&
SHH145]. AA9] YA AF2E WsE, B3], AE
o, BRI, A AlE, 544 A9, 4 A
Zoll, FRIARS oIV 24 AdH] 59 4175
T4 52 ZFRITE Qi FApollA] 32°C mIRte] F4] Al
2(ZG A2AR EH) WS w2 AFFED To] 9
o, 35°C H|gHe] A2 o]k Bete Y& ol %zt
oltH146]. AAXS2 E3] ¥ 720 & A &

A), &L

7Feotttd & A &=
(space) HFRE o84 AA LSS Y3t} & Fo
+ ARSI Amech 22 25 AAskL wk
3t Il A" Eo|Ecrystalloid(42°C EE 108°F)1E F
AFStaL, QR whEstA ohH(EHALY] 9] offjo] §a A

8), FAoIU wpEgt Z7IU AFAE 0] 83 3|5 A1
Shh147, 148]. 1t AAlL e AAR T5H
ohe 22 159 AXHAILE 4 Aol F1L HE S

59] 2714Q) Qe Hasfofof ek,

o
K
o,
ftfo
ol
[
A,
o,

>

=
0
10

|25, Ao, HEX Q! &l tit|sto] &ixtel 7|

37152 95 A o

=2l et AAl B 2, ofv] 3E 2E Y
< Aok k. Zhssietd, iAol taAt, o
£ 7H8R BE 9 AY9 =22 o] ol AlFsfoF

gt 8 97 FHE Xt ME 2hls el &

Section I11.2 ¥ AMHOIM eHlIEER
x|
.2.A: X7} ZO[SICEHE BE RHsH 24Xt0f|A| IS

stxjol Ciigt St

.2.B: RO{El= BE £o4F 2telstn 2E0| ZEl +4
£ Him[StCE

.2.C: 7=
AL A EO] AL HAPE X AR = Z L 9% L X2 (point-
of-care) ZX|(0f|: iISTATR)E 0|&25}7{L} 11

£ 2Iet MBS A[HEICT

S W) B UE SES Holvit 983
gEEs0 gol

.2.D: DLEYZF

g SA| X|Zstn EC} B 2% 21
2 ZXIS Alstsich 1) 22
o

= ZX|oj|
gluconate), X2-0l=2l(glucose-insulin) =2 Et
M2 A E (sodium bicarbonate), HIE}2 ZH2H|(B2-
agonist)7} ICt. 2) 2At 215 ZEx|ojl= FEA3} #|o|2Az 0]
E(kayexalate)7} L}

N.2.E: R EHO|L} FAS HiHs £ DE A4 SMX0]|

rr
]

=
22 MESE(calcium

o= =2 HI7{SHt

7tsshH Hn|ZXQ HAtE st
11.2.G: Eix SEXI0I|A K 2jE5}7} U= AR S0 012
Higtstn 2e w2t S0t ghH| ft= RO R X0{1hE Al

2 Il uonoes

ﬂ
&

ol = &f3 o
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24

1.2.A: A7+ ZOSIEIZE 2E Xfoh AAXIOA LS
S20| ZHOILE HETH X0 Thol eIt

PAZFRS 2 28, 53] 34 28] g o =

of Hwomw} 2] Aulet £ E FAFFR

o] WY 4 Stk whehAl BE A £SOl U

3320] 91940] Z7KIEH12,20). Bieth 2L 2419)

DEY, §F, TF 2, o4, TES U B
AR PP 4o A S

Agro 2R FAZFR

o] BZ FRRIT

olN

e
s
i

oX o P
il
ox
0
mgl "
®
O
o
>

N
)
b
N\
o
21’,
K
%‘f
_ﬂgl',

>
o
&
ol
_O|L
T
r [©]
-
ok
olN
-1011
e

1o

IFARA Aol gt GHE AT = e HE AT
SHA| AlA A0S AlgRbet. 2] A139] A EgAlA
47VA] AAHET 1203] o)/32] e, A Aof o4f, ml
T 18,000 o132} Wid+ <= 5 mmol/L o132} 14E2
3)ye°] 97 7 9] AAsAY AR AHSF
2 9|5 AAFATHS3L.

.2.B: SO = 2E +AS 2klstn ZFO0| TetE =t

S HiRIBC,

R & 10%7F ¥ ol Y
4Ee TIshe 7S 7o WAL dgler, ol Ade
Adste 1ZE2S2 Adde A4 71
ATH12,149]. whA 4 FAo] Fol=1L e S

ok
r o
ol
Rl
i
i
ftlo
|
ok
:0‘1"
kl
%9,
o
)
AN
S
kI
__)‘.1_:‘
%
o)
9
ot
il

2:0) Eol2 WL 91| BL Aol B2l AEo]
e} e Fo) Aela gt w4 Ages st
W, 7RssrhE o] Sxolo] FEhtele Z7hetHSection

ILG.A E3ZXR)

.2.C: 7ts¢ot W2H ¥ ZE 55 efeloitt. R8¢

= —

YAF A0 QUALE HAE X|HEl= B2 ¥ U XI=(point-

of-care) ZX|(0l: iISTATR)E O|23tHLI DLAEHE9| =fol
2 ?lot MW E AR,

UH A IAM AFAQ] 1dEESS T8 A

o gl A9etE ol AHoletE WY > Utk 7

=
3 AT 5 AT, FVRL, =50 47 = @

)

=
A Ag = 24

)

a5 5 54 2 Asteha el grteld. o

o

(tourniquet)= 2.

1%, A2 ¥ 94

22 gejelAe] Aot 47

" 4¢ 5ol me 7}3‘} VAEESE T viAISHoF &

LH Ti(pomt of-care) AX|(:

ISTAT)Y @9l 7kA 24 AAE ARSRITEH1501.

AFE A BAH7 R 39 AE=ECO

TLES] AT HTE WA o A F-8 A

SEE ZAKI(S2! stoll [12]0l1M 21
% S0l S01X2l Zd0] OFl AIAE 2
SEO0M = HXot Mt} Ehliet 4~ QU g

-]
a8 mbyl K= 7 mEgll K= EmEgl
P T
5
e mEgl Km 11 mEg K= 17 mEgll

B 7 CHot 1HEYEES SToiMof oA
HHUESE HEE LA
6-7 meg/L =1 WEstn F2 704
8 meg/L P Ito| A4 = P-QRS 2HA|2| A4
10 meg/L O[AFot QRS SetH|
11 meg/L 2419 Z421(QRS-ST-T Ite| )
12 meg/L A MS E= A BX




AAE MSEEa, BESH, $2 T-1, P-39
24, 7Hpseudo)-7AA ¥4, ohd 2 ZFH(bundle
branch blocks), A1Z}%E @ 1Al 3fj2], P-QRS &A1 9]
24, WolZ QRS EH|, 249 A}l 83 & v
o] 7k Q1 A ®E0ItH131, 1521,

AAE olFe] FAZF 14EESS HiAlsHA = &
o E3 VIS HEe AT HekEe] &
o|Fo]X|= Ytk WEFE T-mh= 717%t 4Rl

ES

A, HU £, AT o, @AdelE EEE

& Il uonoss

ﬂ
&

&3 llo

Rlics
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B8 YUZE

SRfol M| DHE

E¢3 XIE[123155,164-167]?

a1} A|JEFAIZE
e HAR AR BENE L= 7N Y oy
Rl AIZH
- HHS Qeist= EXaio] Q= Z0l2t
A
- EOfsts SOt ANES DLIEfE
. - 10% 222 2 8 10 miS o .
S=m s o AR MEYSEM 9-35 S0t M= - ZAALE 2EAE X 2E Bh= SXtolM=
. (membrane excitability) N N AHESHR| gL, DHS F=0l5iM AtE3Hof &
(10%) ARt | -ngggselMERsiMRK | T U
= i - 20| 242 A2 A0l H=|0] 3127
HrHied ASIEXO OHISI A 0|2
%‘ﬂ' —T'—;EI-EOEd'SE T2 T e
- YRt 92 REEE 3Q XX NS Ru
A Ol
T AMAO
- 8.4%9| ZERME 50 mIZ 5% - M|l DpESEFEbs 4~ QIO HUFES
ZER | 05ARRE |- ME0E EELO|LE0.45% A4 SIS AL +US
(8.4%) N=2A2E | -2 gE LHZ 0|sA|Z2! | 50-100 miol E|AfsHA] 0.5-1AIZH | - EEEE-Ql&E] ot ShH| EOE 4= US
sUEUo= £0f - B7|2to| ol cHEt 2297t IS
- 242 92 38020| UE 0|S0|
o 4 9oOR ofll ATl HAp}
-20% EZEZH500mi0l 25 52 | gio aolo
HAZ T MO
AlEX{o| HO 10 B2\ A
olazint A2t (EFEASTOLNAET | o memo| ool 54 wog 24
-ZAES MELZ OISAIY | 2l&Rl(regular insulin)S 3719
meo) J4-6AIZH ZES M| H [SAIZ = ( J )E-r FoH Eoizjojot &
A2t 250 mIQ| £ 2 Hus
=8 Eoizt - E0j7} BLtH ol&2 (insulin) 2 Z=7F5HX| 9
2 5% ZT BHs RO MELS
of|=s{of &t
B2 of=a] - 4mio| 420 10-20mgg |~ BIHOIL PN, HaSS RET R4S
Liza| X2, —~1A|7 Cl=R7| HotE - 2] DIAHEOH XS ol 3| =
El_l —|ox1| 05 1)\||_|' _?Er %AlELH§O|5A|9| O'I ToEHE1O|_J—rO;I Ho JOO_l o—?—__lllol PV - %}Il-o‘”AiL
(salbutamol, | /2-4AIZt St7LE 0.5 mgS HUS Sl g +AS
albuterol) o - SHHO| Q= RO QBB 4 US
- 7Fs EAFEQl K| ey
- TRBICIR 5120 of2] Ki2i A 4 S
z - EMSe E3 . ey S47] =23
[5-6AIZt AES I1I7+§. slop &t
- £ 30| DLFUS B0l Cigt BLIE
uast
- Z71:5-20 g2 AH|E(sorbitol) | - 4-6AIZH ZHHOE AL ROIE ghEE 4= QL
15-60 g°| HOIAMRAOIES | O, BES 2-4ARIZIHOR Hi=E £ 9IS
=0l - 2| 27t O WHEA| LI A
- 2%k 10-18 g2l AH|E(sorbitol) | FO{EC} mat= E XHet
AojetiAr #30-50 g2l HOIHLAOIE |- pixto) A2 0l 28 SES 05-1mmol/L
20| - NI ChoZ Zt2e (kayexalate)% 150-200 mi9| T Zlakst
- 2-6A[ZY/ e ZE2| = =2 (fole
(Kayexalate) Rt FEE0 Aol SRluBlfoley | ymg 5 ol ciet ol20] M1
S catheter)g Bt 2lEe &
(&7, &%) 1 =of = |- EBXIR AT 540 YU
ol E0{E 7IH|E{ (catheter)2| & -
MS BZp aixtoio| Zixlof| 2-3 |- EH LE sIIHHEA 4&5h= ZR0l=
ARIHEEEE 8t FHH|ES b O|A=ol X|= HHS ot
52 7| LIEB0| 4{0[X| k2 84
O I MAet

01A0| 27t58 d? oS MF ZUE ST



.2.D: DLHEESE &

= ZXIE AL 1) S5 EX[oll=
gluconate), L= &t-2l&2l(glucose-insulin) =24, EtAbpA
2&(sodium bicarbonate), H|EF2 Z-&X|(32-agonist)7F
Ct. 2) 2kt 713 Z=X|0ll= EA4at #|0|A42]|0| E (kayexalate)

7t ACE.

459 Ame 5= E 23 ERIqA A A=
AlZbof et 22k 4= Itk 7 mmol/L o139
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He APoh= AHA1 1ZEESO AT vejeto]

AE7Re2 Ald S E3AIA AC|L= 0| ES AR
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22 EM diHo|L} ZHE S 7|0 w2t ZHa2bxof oict,
" 3HOIEIU HAE | IolE| HAE | 3OlE|lH HAE =
e EA 8 £ Sixjof gt M
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(=N - S5 = T ofst MIAE 4= QU
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clavianate) -l ozmict | agein e S=TaeT
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(vancomycin) EE1g, 36A[ZtOICE 48-60A|ZtOLCH 96-144A|Zt0kCt -
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Section V. 2HISF=2 £470M 2432242 oL L K=

V.ILA: 2| 2 243 EEY aiXlel oY 3 7| Xz

oH
Me HHe AHERS FX5}7| fI6H +HS [FXISHC.

VIA.2: &9 2H SHSEEMS
CHA| 2% (CRRT)O|Lt 12|%2 0|&xH|(loop diuretics), =
Ij2i(dopamine) 2t 22 SHEIX| 242 HUS AlHSIX| b=

Ct.

=
AR S43EENATH A4 48 23
3 FATEEY), 53 AETSol 27191 AAFHA £

SH= 974 hpet Pl vebde) AuAQl 34F
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®
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1o
ot
N
N
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N
N
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o
2,
Hu)
oL
)
iz
)
r [¢]
o
o
S,
(o)
(@]

109,205,200] Y7l ¥ S92 = ofe} ol

g3t}

VAAJ: H|Zo| BES eiXtol| M= FY Q&2 |XIsH

7| 2l =710 WEAH =t X|2E ARSI, Y B ot

1

g 2742 FANTINHATNE, AEFHEEA) 2
=73 A FFE vIZITH162,207-209]. wEhA a
2 Q8] 7] A52 IATYAEZo|=(crystalloid) [
A(colloid) Hrt=] 482 o]-gsto] 3 f 84 &
Aotal, @ 54 £37F R SAoAIE SUAE
1-&3l AE U2 X =517] A1) == sfjof etH(109,210-
212]. T 4Al=/g0] Q= oFF, 53] HlAHRO|EAY &
Y= FE(NSAIDs) otv] .8 E(aminoglycosides),
AHorol 24 £4 FU, 1L&TFY 1AE oA
(loop diuretics)®] ARE-2 A7toF gtct, REHof|, s A
o] Gl AN AE7t FAHTEES A 2AE

Fofishe o2 7H] RS e sfof gt

O

- 700 2% FEoERH o] AHOE FU
T, 44 AXERE Bgo] Teel 2w of
et 2710] 28 o 782 A439] F7EoE S0o]
WAL, A A4S Fo EAo] Beter
Aol et 5o F9 4EE woks] olg

T % ek

s E A Aoz Qs &R 3t wEe Q1o

- OHE 5 AdstAY A &ske o ARSEE
H|AH| 20|54 §HF5 FEo|ut upA|, ofule
= (aminoglycosides), 29 €4, 4 AA,

2 A(colloid) 5ol 7 &AM FE 7150 oF



3L 012 % Uck

o] 49 o & S5 EEY EAE0l divt
FFA ZANA, A5 oFEo] Aol 1/3 o] o] &}
SolA 5% FF= vFH213]. vi2utEt 2|70 A
= opu| = FSHE(aminoglycoside) A} H]|AH| 20|
B4 3T oF=0] dASTT S A =E As o
AREE ITH 2], whebA] SRS A wiuich BE 2R}
9] of= YAEE ASH HESIL 4Al=/d0] = oF=
O AMg-Z AHA]sHoF gttt

VAAZ2: 2 TR SETALS ofe] 208 Kis
CHAH| R (CRRT)O|Lt 12|+ 0|=Al(loop diuretics), =1t

x|
2l(dopamine)dt Z2 SYEIX| 2 THUS AMASHK| gb=

A &AINA S (CRRT): L4 T FAATEENA
12 7Y Ul E4E0] 3 &8 7Y
LA 4 (myoglobin)t 84, tHE 5 3t

o & EZE0] 2FHY XA (myoglobin)

rlr
{

Aol °F 16,0001 AHiH o s & 288 £ 53
HEE =, i SR B9 S8 & TR o|F
oA - high-flux) T4 o83t F4S S3A

g AAE & O‘E} 214,215]. wEhA A4 dH(F
*4)044% Mag AASHE O Ego] € £ 9l

i, W<l Zo] 7)== HlE &xo H|s| Ao g
A< Xﬂﬂ *FJ} La7] g 2o)[162,215,216] o]
A 2241 HLof o8-S A|7|5HA "HeH2171.

N2 218 (super-flux) FAL(: Polyflux
P2SH; Gambro Dialysatren, Hechingen, Germany)
o] Qdlzio] 1. aolz E/Hm—oﬂ H]—aﬁ = 1:-1 fqu.z%_gg

T
TALE AT S 9L, FHTREANN 284 A7

o ASEE BHoR AAEATH218,219]. 13 2
Tl QlojA I ad= A4 AlFE B9 A5 = ooF o
£ Agtolt. wheba] AR ZA = A SRl A ZA A

£ AAT] 5t Aoz A&AHA 2 (CRRT)OIU
FF(super-flux) FA9E AHESHA] =t} HE&E
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,220-223]. Z8u AR =
Z2-E ol A= FAT
W 1[120,210,224,225], AAo] Hr} =2 A}

A of| &
o A Z3
FEL IE 7
o], I B 58T EE
=4 “9}0}04 [50] ¥F(cast) BAHY AHZ =°]2,
FrE RO 2N AZdEdSS ASAE o Sl
HA 3’—37—‘1“1 oAl E FHTEEL oy A=
£ fIol @A o2 ARESHA] §=TH109]. 12fu o] oF
=2 AN F75He] 270l 53] FAo] 7HssiE w7t
A AIARQI RO 2 R85 ANGE & St aLE|&
& olxAlE AMEShe A AlY §F 2R FEAUe|I=
(furosemide) 120-200 mgS FH-S E3| Fojdfj&ct.
qkoF Amdsgo] 6AIZE oo AAs] F7lshd Hf 6AIE
oit} i S RHESiAl Foqdtth220]. 1Y o]k
A& AH&-SHHA FAJ0] a3t Afsto] B4 A& A
AlAA = QFEITH30].

Luidl(dopamine): A-&%2] Tyl
SAANZ BN FAAZTELEALO] 9T
o AFT. 12y AFAA UX]’H
B} FA oA Eoiil AMYEE WEAE
5 FXAE ZRAL117,119.227], TE &F 9
Lapvlo] HAJo] S5 EE ] AdE Aol FE
A3} Alex(renal resistive index) 282 H¥IE= T2
T ks EQivH228]. wEbA, A B SA4TEE
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5159 A|dx} wAZF ACHI211.
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] o 91 EobalS A8 et

716k & A AFSolA Gakst A4 b aa
% ditst &
A A AA|(nitric oxide scavengers)[229], HEA| Y
A (pentoxifylline)[230], &F et el 2(glutathione)
[231], otv]lieAH|Z0]=(aminosteroids)[232,233],
gl S (deferoxamine)[234,235], 234tk &
584 (superoxide dismutase), B]EFY C(vitamin
C), ¥ ErYl E(vitamin E)[236], oIA|Eotu| =
(acetaminophen)[237]0] FEIGoNS A I
Ao A= 184 o5 =9
A= A AFolA SEA ERAL, E]'E}H o4 =
d ST EERLY A2 AAsh ol& S ARESHA

ot

A Al(nitric oxide synthase inhibitor)Ltt

S A=

Section V.2: 2i{| 2 24 S 24 EXle| Hk 7|2t St
o| HEHQI X2

V2. A XX H2 WHS 2FE o, XId=U=ER
O|L} =Hlojl= CH= 2 TIWSE | nf20]| ehed 152 Defsliof
gict,

V.2.B: giXle| Hixt fXI5)= Sk

V.2.B1: 2T 7|50 3|2 uslsts QA(0f: MEM 2

o
ozt
4 N
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S w
{,'H'i I
H1 2
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2 3 o
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o e
; rE
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N
Ei i
rg mo
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(bicarbonate)2

in Bz
Jx oY o2

ASH= B9 eI SOUS SUIC .=_r, Seragy

rlo

0] 7+S3HE UMK LMK Z ALSSHCY.

V.2.B.4: 0|3} HES of8stn & XIRE &7 215 2
el ChliEaL BieolE, XY HF2 EHES IS YElE /A

(L8

V.2.B.5: XISHO= L1t olafx{Ql gHE5S Wolstn

HAS| X| 2SI}

=7

V.2.A: X|2Hol H2 =
Ho|Lt =Htofl= Ch= 2 F-SE | 20, ey 2HEs 13

SO SHCt.

o

23 o, 7)0il= =S

- .
T 1A= e

Al &
2 BE 7904 219714] 2719 Jﬂﬁﬂli %@Xlom
TH23,70]. Ytz o2 WA FATEELS Y2 o5
o} B0l ItH238,239]. ut=atet 2| ZlofA] ol &4
2] 61%7} Heol YUT Al Ped EAE, °
o] H]-Yk/d A0 HIS| B =2 AFFET £ AT
UutAQl FTEE SAol|A
SHtH109,240,241]. 284
a5H= SES tio 2 oF T AollA] A

o] 2 Ao| =2 Y Y AYET EFHoz 7
B3

o2 ﬂlll‘l

o] Tk BT ITH242). ol ARTA Y= 4
AL -y FATREA AN T4 Azo] A
]

1 FHBREYY FEE AWIEAD A
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SEEES E
250 EefSe thiarlol Het X129t sl thac,

Hies] 7Rk 27] 389 FEE
oI, A5 &4 ojRo] uet geilnt AR BAEE
5 ol BEBAE, THE BASS SF Fo £ 4
28 9% 5= U R 43e Adot 9HF
o ix7lo] W] the] P LHAEL A 2%
o o BUHA BEF ek B o] 718
oL, YRRl B9 T 715
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V.2.B: &Ate| i lt RX|El= Sk

At A &g 3&g 22 e}s7] A8 FA
Hog ¥ =40 e 2= =g ot=E

(aminoglycosides), HAHRo|E FESAl, 29

< A FSAY SHEETH243-245]. ARgo] E7F
ﬂé}qtﬂ T2 7150l %y &= 2Esta =7
T8 542 Hasks] A8 €4 F=(9l: otv|i-gst
SHCH213,246). H]%B‘ML T2 7159 3=
AE BuHE AGEQE Wiy 92 T

At 1EY, AR A £ Hd)S

=

H
HUYEsL A &3 Section VI &X).

Y #9: WL A FHE AT &
SEARO] A e gl f1't vt WiEol
S e o 9 ARel A I e B
+ Utk mEbA FolEn Ao Ao AAH
o FTH109]. A%t dFolu 45 2= A
A, T A A eke A, 25 dES
A 24| SHo= %’l‘%ﬂ% AEolt. wetA ges
HiAEH7] s A A, = Fol g A A4, AL
S 22 dHshaQl X}E_% AEST B3 THAE

= At ARolA FAET H A5g W2 Wk &
Ao A FFolny FAW &4, ko] & F7F, 3%
YA hepato-jugular reflex)2} 22 A A FH3519] ¢
S ATE gRlsfof .

oT ==

ox,
%
5

rO
r
o)

30
o

Z offt
N M o
oo
ox Lo M

>
5=
1o

3 YEES =% E35} A9 Aeo] tiot kol
HE AT 2 9tk AUERIZL Agdoa 13t
232 (free water) 222 9ulsly THESHE=0 B
=

=3k fei5 B5E 9olg 5

= ol 400-500 mlE ©lst Fo=z f-AE 5= Ut
[301.

ZE: 59 Aoy 9 ® 28, e 22 5
Hh Ao = Qlsf 0|3t **EHOﬂ U= A Y, 7
SlthH Holk ofF 23] 84 ZF vk %é—%ﬂ@t} =

6.5 mmol/L ngtol B2t ﬂi}iﬂ] %—7]-'8}% A
U, 1Z4Eg835ol UE I AF7F UEhe Bfols
(Section 1I.2.C &=) %
o, FAHEA 0] 7} aFAQl X7 HhHo|tHE 8 %t
F). 134 AYS A¥cte LEEES

o 4 P QRMWE S 4 Qs of

gl
11‘.
u:E
mlo

o= FEFFFoIH ‘ﬂrat«l %?, AAAR] Fo|gh5
(hypercatabolism), A, ZES Z3lol= FE 5
1S gttt

o] A7lol= AZFEESS A5ty Al okl 24
== FloloF 12,1511,

2113 *A UoosS
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T, B, 229, AlEA, AT B 4 50
HeltH248]. Aol o) E(Kayexalate)= A%
S g RE 4F FTE Asick=tl, 1 g9 Aol
ol E= AALE SHA = A”oldg®: oF
1 mmol®] ZF o2 AATHSection II1.2.D
Zx) 249]. &9 TEOF Zgo] FAHIL &7
of ol& W&o =N IdwESFo] WL = U
A8 dizoll Al &AM = 2 Aol
o|Eo] HIs| UEF Alo|ALHC|EY AHZ AT

Qo

H

—

4 9 3

Ao A HEESol 5 TEHH 73

Rl 43, 2YFT AT US4 a3 IS 4
=13 =
=

JCJJ% THOR ol A H [50,174]°] 2131, v
ot Al &dZ Y 4 U251 Lste] Aws
Al =Tt

Hho] S0l e AdwdS2 ol 7lett viet

Zro] B Y g5} X &3]0k SFcH(Section 111.2.H).

V.2.B.3: H0{x SIF ot tH =Ml JtA FAS A[JSHCE

(bicarbonate)g FO{SICL. 0|20 20| 2
At 2R SERIE RS SUBICE ¢t SERIES &4

Of 7tSOH A W7HK| LAH 22 AHETITt.

g0l 2*Khigh anion gap) HAM] AH5S FEZ

TEEAoA FF WEE I (Section
[L2.H, i23 &%), A%l "ehA= 554 A5l o]
25 = (pH)7} 7.1 1]
—[5H O]—;r]—ﬂ o) Kol = ]_

gl L = 22 = T

5, F40] 7155a kK] QAHQ PO AL
oh FEAIGY Folt MIEFEZOIL A e
12 BES WO BAYF, 28 ALF, GHH A
U A5 2 B Bo] SuHErti2,122). At
We] S0 2 4SS wheA DGR Aol B

TH255,256].

274 88471 5% 30 mg/dL oM, 84 ZF =
7} 3% 2 mmol/L o)/ A3k 8 588k dlo] ¢l
o] oF ol ALo= AFol 5HF 1kg oM Aashe

= A%t olgt FHIE 2vlstH, U ol F- <%
bRl Q) AR G A ESHA
(258]. 24F AP A ofst 2-go] F7tehe F8 UU
© = 22 S0l Ak () A9 $5=, (b) =
2 AR Y, (0 AT 22 TS, (d) I5023,

rlo

|3} &gl xgrc% Zo|7] 9Jsh At o 3
AABIAMKDIGO) FHER
2E olfh 0] G FATREY

A ZE} 20_30 kcal o g E‘_ Z1]°J°J"”Hl()9] EH
3t 4 FECAlE =2 ol HHE QI

b

rloh
X

F Ao 2

)



3| ot AST 30-45 keald] B &2 EF 35= A
SHeH254). o] Fro] EFE AlEsH] Asf hF AT
3-5 g(&dl 7 g)2 &2l 5HF AlSd 0.8-1.2 g(F
o 1.5 g)2l A2 A3H259,260].

FATEENNA 7 58% ddae w2 A&
Z 7127} Q= S (high biologic value protein)©]
o At 8 S T Qe EROlAlE Aol S A
FT 1-1.5 go @ES AlFshal; 17T FALZ A
EtAY AEHAIHA S Aot BF, BY

Al oh= ZAfolls Sdn opu|ieil A4S HASH ]
Al o1 ASF 0.2 g9 dHAS o A

= AFlote A A 1 d4ad
= okl B4 8-S SEEioF S ¢ e Ew 1}
il A 3= gofiof *HeH109]. Y 3a5= 5o 2
5 3 1.7 g9 opv|ieibE AlEsfiof gt ARt
o]} AJE7F of AL AIhA| R }S AL UA] 2 FA
TEES A B, D717 BRtellE B ot ieAlo]
FHEIAEH: AFT 0.8-1.0 g7HA) A JFozw
FEY 4= 3lHH259,260]. AltHA| 292 AlFSHA] A
Al717] f1et ZA o2 il HIE ARteiA=
QF HTH109].

AT BT AFE BB EEE |A L A A
< Aot Aldtolv WEAZF AEE ol STAR o]
Soke AL Aely| Wi AsEe Y 35 U
ot} Yoyt B 4% A= AE
Fo] YIS W&ok Ty AT &57d0] HolA
AU F HE0 7 Q3 T4 5o
Aol A= AlEo] o2& 4= ltH261]. FRHHo s F4
TEEY FAOA B FF FHol BT B 24
AZE oliioll AlZHE AR FYFE 4P 352 st
ARl Aog LA UrH262,263]. FACRE <l
3 =8/ ulEtvlo] A4E 4= gloBg HFo] Qs
ok F4HEHE 1 mg), 32 54l(pyridoxine, 3H 10-20
mg), HIEH CEFE 30-60 mg). Yubzo =z A-&4 H]
ehlo] B30 g 93A] 9Frh259).
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=
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Other
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o E
Na

ok
Date of admisSioN........cceeeeeeereeeerrenenes
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F
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=
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=

Hct
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i Q4 ). Na(EH LIEE); K(
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7 2 2 3 &4 Exiollie] £4 Xi=
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B.P.

Patient name........ccoeveevevervreerrenennne.
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Date
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FHTREY DA A B4 FEESG &
ol s eke] eix|7} Gk B4 AR AEE
A BE @Y 8840 Aot el FEE g0l ot
ol, A, G AE, 7+ AW, WBF, 2] &4, B 5
ofd] 7H $2 el AAES] FFL W] R 7
9ol upeh 2ebd 4 ik wehd SA2 Qe o) Ao
oI A7) A, WA o, Ak Aehe} g
") 4 o]9le] MSES B so}

wApo] e B

St

L 030 £4o] 1ULWFS 2L £ F A
YL Y] AYES Aot ] 2go] B % 9

tH270-273]. 18y ST EEA0 gtk 48 A+E
oM, (AH F3=Y B8 AgHEo] ue W 2
|PZ 5 o), 1= A a¥e] g [F5H<Ql
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