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FA3E5E « RIMEBSIE(E(Acute kidney injury)
=M EBIE(EIBEEME (Acute kidney injury network » AKIN)
&% 3 INEKAR B EGAE RE 14 Bs B2 &= H (Neutrophil gelatinase- associated
lipocalin, NGAL)
B21818 D 3 (Kidney injury molecule-1, KIM-1)
BB MBS B ES B A (Continuous renal replacement therapy, CRRT)
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PIRRT)

I

A-i- —- L
Rl At 1 Y B 22 05 (community-acquired renal
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TR o ASURIE S B 1815 2 € BTN
BN > MRS HE Rz B A A K DL R
HEmMBRERZ2FHZEBTREGLEYES

(biomarkers) » f{% DLE G858 BN A B A A H AT
HREBENT Z aAT R

SEBERCER ARERITIRE
Z M R B (acute renal failure)— 3 £ A8 S
AT 24 (218 ENE RS » 2
FIFEENIEE - MEA % ZE =1+ %EAFH
e > Hb > 2 LIMmiE N EE (serum
creatinine) b FI AE A EE =08 » (H ETHIEAL
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TR o AL 0 fE20024F 0 ZMEENT M

*~—  TEBREIZEIRES

'E AlltH/ )V (Acute Dialysis Quality Initiative
Group, ADQI)3a [ H & i B 2 2 e BE Rl FrrE
A B B ) — (DT Y E 22 A S RER S — (T
G DAV EER PR 78— (6 — 1 € 0 b 7T hS
RIS Z R A L W@ EETRAT IR ERAY T
FAGEEIHED o HAHR ISR I S B 8 (acute
renal failure)— &5 2 M B HE 15 (acute kidney
injury) » B PERC L B DI RERARA B U th A1 & 5
i ERIRSAFFZE 45 HH RIS S B 1) e el {EC s A
IONEEE Y TAME S UR SR EE=2=0) 74 LB ER(EF =)
TE FEAEHE LR RIFLE criteria » & /2 ARIEIIE N1
T B2 bR B L RE I A o B = RS 5 1 B 4B 15
(Risk, Injury, Failure) » FHA5i AR FH % 53 A A A
T (Loss Bl ESRD) » 7% &4 78/ ~RRIFLE
criteria¥ JE T2 [ B D RE THI% (prognosis) H R AT
FITEIHIGE ST » BR T REFRMEBE AN K 7/ ARt
B P S LB R GRE R T A B ) B R o
ZAEAE20055 - 2 VB EGIHFER(Acute Kidney
Injury Network »> AKIN)IEZURESZ » 3E& i FH Sk
B i E Bl AR MH B G B 25 B2 P A D R A5
P RIFLE criteriaf&1Ef3AKIN criteria (38—) » {1

RIFLE Criteria (2002) AKIN Ceriteira (2005)
Stage GFR Criteria Urine Output Critieria  Serum Creatinine Criteria  Urine Output Critieria  Stage
Risk T SerX 1.5 UO < 0.5 ml/kg/hr 1 Ser = 0.3 mg/dl, UO < 0.5 ml/kg/hr 1
or X 6 hrs or = 6 hrs
I GFR >25% 1 to = 1.5- to 2-fold
from baseline
Injury P SerXx2 UO < 0.5 ml/kg/hr 1 Scr > 2- to 3-fold UO < 0.5 ml/kg/hr 2
or X 12 hrs from baseline = 12 hrs
\ GFR >50%
Failure 1 SerX3 or | UO < 0.3 ml/kg/hr 1 Scr >3-fold from UO < 0.3 ml/kg/hr 3
GFR >75% or Scr X 24 hrs or baseline, with an = 24 hrs
= 4 mg/dl (acute ' anuria X 12 hs acute increase
= 0.5 mg/dl) of at least 0.5 mg/dl
or individual who received
RRT
Loss Persistent ARF = complete loss of Diagnostic criteria: within 48 hrs
renal function > 4 wks - absolute increase in serum creatinine = 0.3 mg/dl,
ESRD End stage renal disease (complete or a percentage increase in serum creatinine = 50%,

loss of renal function > 3 months)

or a reduction in urine output (< 0.5 ml/kg/hr > 6 hours)

Scr: serum creatinine; GFR: glomerular filtration rate; UO: urine output.
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JERTICER AP IO 250
AR M E R - S B IRG ) #
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5 H 18 & % (chronic kidney disease, CKD)E:
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TG » 57 il I i B 52 iy o A AR R R
HEHI] o
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(biomarker) LA$2 i U S FF 21 - BR T RESY
PR BUR R RE  WRERL I T ML BT 5 4E
fEFIER TR o LAt - thREE S B RGRRE
%ﬁ?,ﬁﬁ(therapeutic window) N 5§11 ANIEELE
A FHE KA SGE RN o B EATA 2 &0
i » WARESE I LN REMIE RN S - SA— )71
PR E SRR — B BB E# 2
TR > DORE S S M B HRG Z TT I B2 2 it
S ATIE
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{EAA I I R B8 il 7 i B 2 1k B FR 5 T
s R I8 7 5 B i Y (pre-renal) ~ B AU
(intrinsic) ~ B &Y (post-renal) & 1815 o It/ FHIZ
SAERGIRFER LA &R - (R E 2 —IRFH
BITRE i v 5 A BB R R RE - 1H 1 1 B 20 RE
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I PRAE A WO 288 o SR T Al B iy A8 B B[R] AR
HHRETMES - HIEREER > E28 705
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b » AT — R AL (disease spectrum) © LA} 0
B A B R 5 A a0 R IR 2 o BE AT
YRR 45 A S 15 B (vascular) @ &M FRERE
4 M (acute glomerulonephritis) » 24 B fE & 42
i (acute interstitial nephritis) » k4B NEEEIE A
(acute tubular necrosis, ATN) ° & [ i & 2
oA #5262 Bl B R g AU R BK B K (rapid
progress glomerulonephritis, RPGN).Z #7172 %%
THHE] - [FF 2 JS i Sk e e -
1% /& R HERE A S M B R G F ARy iUEE
ToH RIPEEMERF o K {2 &
MR A A L2 T+ B - UM
BRI S B 4B 1 (ischemic AKT) B B 1%
B 4B 5 (septic AKI).Z it » b e fis B AE
PR S B RS R E R s 2 A »
& FH A B A PR S — DA - TR R
ZE RSB BEREEE - hEBR
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BRI R EBIER

ik fil (ischemia) /SRR H i RS R ER 18
(GHIEUREE 2 — o BRIMPE S E BB EGHRIE A
PEF FRT LA = KGR (1) B NVE T Bz
HI3Z18 ~ )IME N AR 248 > DURG)#E R X
FE o RIS e B ARG ERRIR AT 73 5 iy
8 B ()B RTHA(prerenal phase) ~ (2)#J451HH
(initiation phase) ~ (3)Z& E}|(extension phase) ~ (4)
HEFFH (maintenance phase)F1(5)PK1E H(recovery
phase) ([&—)" < £ & mi A » & &k Bk & )8 28
(glomerular filtration rate, GFR)& [+ Z 2 H
FIE W iy o (EHEMEE A S RS2
o RIS DR o B IVE ARy
RIS H — Wiz (adenosine triphosphate, ATP)%
IHKE AT > WUE BRI R 5 3 T 5 | BE D) RE 52
o MIFEUE A WG o B3 o B/ NVE E A
RO & N R AR 2 2 — 2P R 53 > ifRs]
HEHE % ) (inflammatory response) © YN

# 7 fu(differentiation)
A x4t (repolarization)

"W

GFR (%)

& & A Ak 41 8 4= f3% Brush boarder membrane loss
N da k8 Exfoliation
P & A KN Tubular obstruction
(cell injury) 3744 #A
% B LA
AT PR m /
CKD
2 it /T
3 RaR¥ %/ ft(de-differentiation) T/\
4@ i #% £7(migration)
4a figL ¥4 4 (proliferation) ESRD| ACKD
. 0 1 2 3 4 5 6 7 8 9 10 11 1"’";;
Days
B—: ROAIMBIESHRIBLIBHEBEEEIGK
RIZ* - EEHA(extension phase) B2 #ERFEA
(maintenance phase)/»iaR - HEIRMEBEIEE
BEFERMFER BPU=ER "=" &%) B
BEYIZEEER > 85T BBIH (prerenal
phase)&24) 15 (initiation phase) R ERI1S A%
SMBIEEL  RUBEECEREEREWE
(Full recovery) B3R A M BB EBRABRA
KBEEEBE(ESRD) - 2 BERALRS
EBEIEM BB (CKD, chronic kidney disease)
SITgERRHEBIEERZOIRABIIERILZ
RE - thETUERRIUBEEIDRB IR
RE 0 ENEMBRRIEBIL(ACKD, acute
on chronic kidney disease) - WEBFHF1E
REBARGKRITERNEL - BN BIE
i M INNEINS I

H $312 (autoregulation) B I 52 2/ N K7 A
eI T 78 P9 R Al I 2 3Rz s 28 T 1 R 1 5 ot
[ (microcirculation) FHAE WA » B EUE MREK
VB ZEHERE T e - HLFEER R IE I - TAEHERT
91 S R e 0 2 5 I e (BB I LT L AR B A
Fr— BRI B IERE ZBaEI TR > AT
PRAEHA > I IRE 38 AR A A 0 AL B/ NV b Bz A
it - [ = M DI RE RV PRAE > B e D) RE Rl 4R ok
H o BABKR R 22 EEREGRE - Hin
TEPR &% 5 (GEIRIABERPRIA) ~ (Mg NLEET <
L BIEERE WA - WIE RN BEPR 2R
(fractional excretion of sodium, FeNa) ~ [RiEH.Z
b R AR > B R B A (cast) Z TR RS »
7 R B L Ao (RS HA R P R (] —) -

EFER » fEE TR ERESD - B AR
IV S i B RS A ARG - i@
RIME > w0 E /)VE HHIE R 5 8 2T
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T2 P 5 A s A% T = Wl e DA B P 85 2
B —% b % & ¥ (inducible nitrogen synthase,
iNOS)ZiE 1t » Ba& ek A4 M — S L R & RS
b 5/ INE IR A 22 2F B 2 i — E L & (nitric
oxide, NO) » —SA LA B A BEEAILY
(superoxide)3Z A {FH » FEAEBERHRIRIL &Y
(peroxynitrite) > ¥HAHAE R RREGE" o Lot »
B IVE RGPS O R e £ T = ke 00 0 RE S 2
% o MMy —FH & El,caspase, teEbmal
EC AR ST 4 8 T (apoptosis) Fl13E JE (necrosis) ©
BRItz 4% - MR PRy S50 15 th & IR s
B =R AR 1T BT > OS2 AT
lRsz48 - 2R » BIEREENGE L ER#HE
TEARAE I (reperfusion)RF »  — BLER SR P S A2
HIREEY) > A2k FEISI4 (hypoxanthine) » #8 FHEE R 77
i £ B RIS (xanthine ) F JEFE H > & s A2 K =13t
ZA & (hydrogen peroxide) » [AIIRF » i EL RIS
T2 U S E B e S L & LRk &
(hydroxyl radical) » [ £ 48 48 5 /& A
fge o ERIREER T » B/ NVERINERG H R E
HE'E A2 SR i R > & R IR R AE 32 E ik il - 75
HEV 85 (ischemia-reperfusion injury, IRI){% » %%
BRI Wi - s R R A R A > e St
R A B2 e F AH BB U sth 7 L R f A X
R P B RE B R ORAR S - Pt DUE IR IRV IR
ARG kR B R 7 - H it # S AL R 5
(oxidant injury) * C A BV B BREUR R E Y0
ffiedavaron" jzapotransferrin® » #& H ] H H 3
BB & B A R IV 1 o D0 P 52 R AR e 117 - P
FETUAHHARR 5 -

B/NVE b E 2 BG E % o K
Zenyessd o b BTN Z il iR#% (brush border) ~ ]
o]z B2 % 2 & (tight junction)fIRL & B &
(adherens junctions) ~ K4 (polarity) € #E 2K o
REREE - F Bk S8 IR (Na*- K ATPase) &7 {i¢ SEEAR
(basolateral membrane ) [ £ 2 #E R 2 [n) P2 AR
(luminal membrane) * 2B B $MAfE - HERR 77 28
(FeNa) |71 o HAEHY | Reiltsig 21EPEH » &
B E TR AR (cast) » KEMEFEFETZ % E
TEEWE » (515 T o B e O ¥R A Y B e T )
FARLHIREE] I (back-leak) F| % liélH H (interstitial) »

DRI B b B B IS 2R Al MR o 7 RE SIF RS PR
B BREREURK » 2RISR NE R A
AR HETT 25 53 b (de-differentiation) ~ #AEIE2E
(proliferation) &[5 771k (differentiation) » AHAUHRE:
RS R ARIE eI RAE - IRENTNN -
AR R BA(diuretic phase)f.< HijfE 27K 77 Fl1EE
VIt

FE G 1 S P B HR S 00 s B AR SRR > 1
B R AT s X s BIRH R R E L
HEFEAR » Efa L MEANR SRR —E
R B S A B R 3 R E o BB
M 3% 25 % 2 5 WA= e g < B2
Pt LA — ECHERFOE I B WA ART - T A EZ A
IS &3 @R (swelling) ~ EHEHEI blebbing)
JET (death) ~ B {E I BE KB (detachment) » 3£
—ARRIMEE S FHENIRAE o 1At > N AT
IR 73 (adhesion molecules)f§eie 55— U
NS &G F 47 F(intercellular adhesion molecule-1 °
ICAM-1) ~ 55— AU & AR RIS 79+ (vascular
cell adhesion molecule-1 * VCAM-DFII AR
(E-selectin)JZRHL &G HE T - (A K2 HHR A E ifn
BRIVAZEAEH - B SR SRR IMBRAMH 5 | 58 28
[ HE > e Rk I 3 BE ZE R B B A S 2R > 3 AR
FHAREHERR A -

5% 98 I T & i 0 P 2 1 T FE S 1 B
S RN RE R A S e ket S ESSELr 40k =)
o ARG I - P RE VARG o 22 B 88 5 I TE R A
MBS/ NE bR ~ B 22 (dendritic
cell) ~ M M RZ A LUK IER™ o 33 LA AT
Ty WY B R eI B3R (proinflammatory
cytokines) Hi1l B2 (chemokine) & 15 /838 5L
[K-f-(tumor necrosis factor-alpha, TNF- «) ~ #ffififl
fi13-1 A (interleukin-1 4, IL-1 ) ~ (L /E KA
~f-- /3 (transforming growth factor- 3, TGF- ) ~ &
FSEUH RS 3 (interleukin-6, 1L-6) ~ 55 /\ Ui
[ 3% (interleukin-8, 1L-8)F125 — MU B AL EK 3L 55
H (monocyte chemoattractant protein-1)%] % it
il S — DG o
M= EBER

FUCIT A 2 Tk B 4R B AE DA 05 40 B R T i
AU HE {5 (pre-renal AKT)” » {H3T 5 A HEAC BE 25 (1)
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i ge e MU AERT - R % R — S iR Eh /)
AIAREE (hyperdynamic status) » 11 [F]HRF ik 4 11l
TR R SRR - BEEEE19904
R P 8 B2 2 T i 3 2 IR - T R
FEIZ (thermodilution) ) J7 125 A HI & B Wb 1AL »
oA 7B EAERS A - il SR 38 LA =) i &
JIRIHRAE T Wy F e > H B B i i A T
R o [FIHF B B I &7 FH /) (vascular resistance) e
TR ER LB ER YT FF 50
(meta-analysis)) it SR 5T ME— FI1E g 1l 37 45 A
BRI O 2 (cardiac output) » HLFLERR »
AERSR N R BEAE = 58 IR RE (hy perdynamic
status) » B BEHY MM 2 e S0 BUR KT - f£H
RS FARDIE T > B ArEKEEES T R r] gEAl
I P TS LA B > 0B BR B AR 4 o
(R B i A TR N ARIRE - B IR 8 AR il
R o FERIMME S B SRR A > B IIRERY
EALE AR 2R 2 BERNFEN T E » 0%
[ FE B HEE VPR EEE > o HHRDRRY /4 > A
AT LLHE G OF /& 07 8 /7 iR RER U iE s A » =
F ot P S B R A SR G T P B2 R Y B
RUEHRAS > [ 2 i m B KA B 1B AR R R
% > WILIEERIK BB BERE A - EEERK
VR IRA BT » i A B F IR 4EY)
DAIRAEENE "W ERGPRFES " (surviving sepsis
campaign guideline, SSC guideline)#JH{[#E a7
SRR A SEEHERR R A TE) )
2 B R S E B o BB UR A R
W ARG o BB DReR TR R e A E
ONNS

Ik e S 2 T HE A o e B A R
e o e IR P AE R o AR B RS R (nature
history) A FHET BEAH o BWEAE2BGE % - A
e 7t IR HIFA Z B 6E » SURIEE 7K
15 8% 18 14 (chronic kidney disease, CKD) »
IR R E B L 2 B TR - EHEE W
FEE A R A % (end stage renal disease,
ESRD) T 5 f#E 2 B W Uk - i @1k vt
JEE 7 1R 5% R o Bk R B RS — i i B e 52 2
15 1 g AR A DUBOR A Z B IIRE™ © RAK
WG S EB ARG R R EE e R

PRI A - DUsER RSB R EGHREL -
s B PIRER I

=T BIEEEY)IREC(Biomarker)Z
RATER

VB RS —E DR LUMTE NUET (serum
creatinine) {F A2 B AR UE » 2 S FERY o BR e i
ZSREEAL - SR I LR BT 5) 52 2178 2R ~
EYe ~ FRRA T M558 > [RIRF IS HLER T
F b TSIt B A R R P 2R Y R R R 2D > &Rk
IR E IV LRI b T 32 e e 1k R 4R S Y
TEULT » AT LINGRRIR R C AL - AHEHR S
TEOIBEZE > EREBRG WA » 185
REEAR > BN BB A ZE TR ZRIR > R 82
il S R B ARG B S ER R | — RHkER - H AT SEE
i 22 S A AR A R DL O N R S
AR AEYREEC R HIR ISRy SR B, » IR 2
B ARG L B bR ECEIE S T < BTt AT DL A
W > [RIIRE AT DASR L St B R G PEIR IR o

H BT LARE A 1 i Bk B RE i A R 1 i e e
# M (neutrophil gelatinase- associated lipocalin, LL T~
fEFENGAL) ~ 21/ \RUAHIRIHISR (interleukin-18, L
TIMIL-18) ~ B85 F (kidney injury
molecule-1, LU T fFEKIM-1) K 115 D 20 & H
BB (LUT fifBCystatin O 22 & (MR R R
IR A R I S M RS AR Pl -
NGALJZ25 kDa(kilodalton)J 2 1 » @i B
H HFK IR (lipocalin family)f—({E#RE & » £EE
Fi FH B IE §5 K 1 (siderophore ) i 75 1T 22 LA AU 5
B R 1K (iron-delivery pathway) * S5 & Bl
BOFFAE ~ B1E BT o TEFF 2w B B =1
EHEG 2 B 5 (animal model)IHFSE » #B5E
HINGALMEG (F H BRI F B A S 2N
T TR ER R E 2 o IL- 18 E
B AR S (proinflammatory cytokine) » 22 il
TR PR S Y A SO o LR A S T i
IINE R T8/ NE W BB K
» FEHPRWR o0 Afr o BIVAT {90 L R R A L -
KIM- 1 HI)& #5525 H (transmembrane protein) * [F]
BRAEET 26 R IM TR 5 B = Ve B 4R 15 2 B P X 5%
B HCTE B o i/ )V RO R > R I R B
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Rl Iz KA RAS MOKEE BRRE RSB RId= XY RAG

REfE H AR WgeaREt FEES SR
WHEEHHA(discovery phase) IR BRI 1 HENTITE Z B =
§85% i (translational phase) b R e 2 T C a2l 2 R IR B e i R A R
[l RIE R 7 3 A4 IREEC AT S

ffé78 #(validation phase)

retrospective longitudinal

HiTHE PEER SR 7T 4

*REAL A WIRERC Z RBUE T B — 1

I AL PR RC Bl AR T 0 A

Prospective screening

PRI < TR

Disease control

R SRR AR L L

9]

Btk L Aim TE H A5 AR 1 for

(disease burden)

TE2 L AR £ 00 VE #ffd (dedifferentiating
tubular cell) » [AI4k thHEZ i FRAw (] g 5 5
{b* o Fef%MifCystatin C > F—IIE Pt EIEE
I B4 (cysteine protease inhibitor) * A5 H
Nisrh .2 G MM (nucleated cell) T Rk i LIFH
FIREHHARE R E MR F - £ EH BT EE
St 0 T oK U0 8 B M i 1V RS 7
figg » TR VENLA G A E E - KL 0 cystatin
CAEIMIE AR F B pRER @ E AR E BN
T~ FERE ~ MR S DUER BEALA &= (muscle
mass).Z % FHHENFLE » MG UEET S RE
B FE R R ER B AR 8 © Cystatin C bR T1E
B HRE A BS R AZE - R TERR IR -
IVE T AHRBRRZE -

ERFER > CHADERISE » S8 F
A PIRERC VRS 8B 2 Al o {8 | > AW
LIE R FIRE E IR ER R — R - A
BRI 08 B Bm s 0 o0 17 = ORI AE T B - It
= RIFFFRE 70 Bl B 58 1 (discovery phase, phase
D) ~ #EE%E ] (translational phase, & phase 2 &
3) ~ K HifezE #A(validation phasefl &phase 4 & 5)
(2 )% - NGALE/E M IME (sepsis)* ~ /LMili ke E
ZUNE Tl (cardiopulmonary bypass surgery)®
RO R 80 SRR ~ BB IR e 2
5 (phase 2 studies) » 78 E LLIME LR AT 5 6E
RINBH B IREG - A XS CEHEE
BHR(CKD).Z 8 » NGAL b FHig il AN A »
TERCAESR A ZLINGAL R B e B B H T

TSl #xmE TGRS B ELR
b |

NGAL O O O
IL-18 O O O
KIM-1 O O @

SplinG oy S O

B_: IMBEELEMZELER (Biomarker
Panel) - BB TR CSHECTEE » B
BHEE - HE - €8 - BiRE - REREK
FHER ©

HE—EHFFE o HAMAIIL-18 ~ KIM-1Jcystatin C
IWEANVIFEEE £ R ZE A e M A e -
MM IL-18 ke KIM-1 &t ¥ ik i 14 B ik /| 48 15
(ischemic tubular cell injury) G 1RIFHVFFEE: » 1F
VB R ERK RS2 E e B - 5Bt
AR Z [PIHF 92 (phase 3 studies) £ a8 B NGAL »
IL-18 ~ KIM-1cystatin CPIET HLHR A& 5=
LR E O OB Rt 5 F iR A W Y T8
WIRE ST » BRCAT A BEE DRE 7 s ik 8 o J s
FEfb(risk stratification) /7 [H™™ o fF FAT » 2XAE
IV BRI A VIR SO AE 2 i 2 M B R G R U
FHAE > Fr AEFIRE b ESH A R (AKI panel)
(975 2 L= H#E 8 B E il (R ~ BHREGRA

PZH - KFER) (B ) o HRINGALE &M
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HEE A XA B (validation phase)iffZE 1t
HEAT o FEE ) BT 28 Y RS S AL DUBGE AR P I8
HIYEHE 2 (proteomics) ZFEE” o 1M
IL-18 ~ KIM-1Jcystatin C:ZWFFEHE IR £ AR
s (validation phase){H AR E R < A E
FrE 0 QA SRR PRUE P IL- 18 .2 5% 45 B 78
Ol 1 38 A8 S 1k B HE G TEAH BRI o 2 2
cystatin C » C A @A 2 S8R i3m0 i
IMYE BRPRIRR B ) S e B 1R < R 2l A 12
L2 FERIRE S)7 o KIM-1 #EFER K A7 B iR
.2 887177 » {HHE:E I (validation phase)fff5E1/y
RE BRI R o BEORA » WA 11 25 E B ek B8
£ (critical nephrology)fe A B OB R Sl
EWIIEEC (renal troponin) 3 » kG S MEBHEE
15528 - ryZenk -
SEBERCEY)aE

CYEFG a0 (2 B Al ot B 85 &
HEM M EH] - RSB RGN TEN Lo 1
(Fe 95 78 LU B B TR 9 o DR 25 AT A8 A2 0 1Y) i
R ~ HERTE W SR DB R M T -
—ARIMS - ERIKEERN 2 A BhalkimR (R
HEPEFT, volume expansion)?ff’ﬁlgﬁ SRS
L UrEEEAERNEA BT o MR
R RV B E SRR A HEK - R
i > {773 ke SRy e ~ (AR ~ SRR A AR
ISP R R ERY =K Sam B o B fHIRE S
PRI 32 BR A H Firg2 B T 275 LAMS WU T B B (7]
R A PR & 2 LR - TR i Fe i 7o AR B8
TIHLR T2 i A 8 il T e Ve B HR G R B > 7T
ANIHRR AT AT REA R TE L - Re G B fa b
KW {E{E(risk identification) » BIATHLIMLAE ~ K
G HEEHIM - KRR ESE » TG T
AR AT DA D S PR RS A o m e e
M S - CAFFe s Bumie s A& A
IMAE(HAES-steril 10%)I8EH > FEH RS
% (isotonic crystalloid) & [l F & F (albumin)
AR Bt AT e IR - P I 558 1 7 AR Y B Il D e
S B H IR A S M HRIG R fE R - BEEIR
RE(fluid status) » fiRZARE 1 7F BAE HTFE T 5 9 1
(156 A AR i Bl (vital sign) o {E2EBHEIGY

R A IR AR HE VR AT » T 2 B VR e
(volume overload) * SCEUREILTZRBIHTIN > 42
R N BT A I EREE N A TR %
HIB R IG B > LLEL S E S ME B RS R SCFRF G
B B o B ENNREELE » JIERF]
FR¥? (diuretics) Z 50 F e A SEIRF % - H AT » lf 1
A An] 36 $5 U M PR RE O3 2 ME B RS B AR
SRR 5 1 RIS PR R P R T S B PR - ELRR IR
BERIEENARRHES - & EA — iR
Fig H R PR 188 FH ST A 35 172 e 1k B HR G R TR
18 o IR > FIPRFR H Al 2200 A R AR e
IR TG L BIE I T S B 1R G R TEPT &
TGNV A BHRERY R IR Sk 21 T8
W SRR A TEE LT - L HE T AR EE L
WD B2 S5 S F R 72 2E ROl o A 35 A B2
SBENTIRHEEY o FTEE B & (renal dose)Z % 2
% (dopamine) (E 2 M B 815 2 I BRA T 1980
B11990F (X EEE » FFhllar P S 55 PR A S 1k 5 18
157 o SR » TR0 Z AR » REFEME#E A
RAPAAG I R IR RE 2 REIE S © TS T4 - {EMR
BB n5kESE TRINGEH (The Lancet) ] B T3
o] i B 22 g 9 F| (Journal of American Society of
Nephrology) | JEi%&# R AATHINE LN TE3E & &
P4 & (renal dose).Z % 2% (dopamine){E 2 ML 18
15 Z FERT BIG 0 M A (2707 o S =R 0 R
AR S 2 Bz R A F o IREAER
% W 2 (50 A B A AT REE B0 O AN
ONLERIMZFENER™ o Kt RatEBEE5 2
FEE LA 58 F & 7 & (renal dose)Z % EL%
(dopamine)ﬁﬁﬁffjﬁjFﬁ%Z%gfﬁﬁ » HIEE RS
PR SCRY o B HAA S EB REGEY R E R
FERLIMBR A B 3 (erythropoietin)” ~ 1E 4 N Y I i
# H (activated protein C)™ ~ caspaseflllIHlIF
(inhibitor)” ~ K1 5% 22 ZE¥) (Alsphingosine 1
phosphate analogsEiinducible nitric oxide synthase
inhibitors)<5* » &ff C A K& LBV - BN
PRIER5E — KERPEEEY - BRIK B35 iz A
WSV G R S M RS - (HREE Y e
1B15 2 95 B A PR 8 A GRGR » TERT HEIEE
% HRTHR AR » KRG EE— LG5
AR B BB RGN REIE AT 22 -
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BEE\BE LT HEBIERZER

% i &5 {4 (renal replacement therapy,
RRT)SEF S HE 2L » GRS ISR
Bzt MAURGEAE R ESRD)HHE -
H piithih Z A dERER PR FE 5 [ (clinical guideline) ©
DIFEC AR £ = S H A 2 i I VERE B 2 It T
% (prospective randomized controlled trials, RCTs) *
15 1990 A 1% [ 48 LU SR i fik R R RE R I TT S 51
Sl FE FRANBRARR™ © 58 Ll B A IR S Al BR £
STHIIE T FETE Fi(intervention) » = BUE B TR
B(timing) ~ M7 /7 20(mode) ~ FENTHIE (dose)
b = B 82 K] 7T 2 T I o 8 il A B E IR 5 Bl
SLEAEENTEIBHY AR o H e H ARG RS
BOR @G TENE (dialyzer) ~ BT
(membrane) ~ HUEEH] (anticoagulation) K5 MR
(dialysate)H'J R o ¥ 0w (7 (L S VBT I SE)
A =« PERRIBVER R S ~ B
Sk Z AT {E B RUEE (external validity) © 320
HHEEEIRE IR E R - SR IURS R LUE
FHI - BIVsE U 36 B8 2 A R U] A th 5 38— 2K
3" - (HEE S B G2 T E R
KBS R AR SR S - 8 R B
BTS2 B MR A S 00 s Al o [R] IR 8 ER SRR B
a0 PP B — e (S A A Al B
PAEGREVELE - LU s EREZNT RIB N =K%
X WkEm H AT BT
— BT

R 60 A 17 A H I HLE AR
(Harrison's principles of internal medicine)s& Rt —
(L ARHER AL RSB RE - (HR B St
¥ 5EUk (acute renal failure)iB AT EEA RS, » (2
HVYRERRCA o 38 SEhi A By B RE » Sl A2 K]
REEEL IR - MBS Z T - 1M
KRR H AR R TOE M Z W ENE (dialysis
indications) E & &5 JURRAIRS BLEA B2 B % o
TS MR A RSO o BRI 0 8
SCEERR AT - 2 T-H0R St EHEOR B o
FECTT P SRR A B i R B R - L R
ik Z ATWE VR RE IR SR - EEIRGE - BRISHE
AR ELETI - #1 SCEERYRE S T (meta-

analysis)*” » BESRKRGT AR I IR BT ] BESE
AR A IE 2R T > DAYk A e R i R
HERTREAR IR » B BOE BRAYRS 3 HE R 2 R R
BEAMIE - (HE PR T Ei BAEE T EE —
th it & BE 7 AT A MR A 3 2 PR 7 HHBH 2 B 5%
E A AR R o

AR BURCARE:: &3t DPSS Ebviod il 7N e
T PR 75 B AR OF S0 2R B T4 5258 47
I N B BT € IS IR A & ~ WUFER S IR
EAEAE > HAT S AR AR BRI RE] - &
BIVRTHEATS™ o ERER AR S Er G > R
TRIGAE SN RS ~ BUMAE B R R Filafz
38 I JE 13T 5 2 A S T B RS 1 — B Mk B
(renal support) M & W {(renal replacement)” °
ERTHYEBE D e a5 8848 - mEE
HNEHRIR AT o $ERFTAE TR FEMT ) 15E
FAEFH - (HERIEH AT AKIN criteriai
B 5 BB AKING — A H A0 H AR
B SEIR s THIARY) % AR E R0 - R HENT
RN ATERGH > [FRF » EAES TR R
SR Bl T 525 3t EEAE 138 B K (intensivist) Bl i
FHEE AT = Um0 m R R MR (£
HiRRETE R -
—  ETELN

A T S L% (continuous renal
replacement therapy, CRRT)HJ[EI{H » /255 Tk
{7 [0 14 B B 2% (X80 (intermittent renal
replacement therapy, IRRT){E B fiEJi A R A3
Mo =2 HEEMEE WS RE—EE
SCESEREANE A o SR - IEEL - o A PERE
ISR 25 ECBH TR Bk T T (R R S A
AFIIESS  STRF - PEEA VR &
TIRT RO > 1 H R T T e U A ]
AU B OB AR A G 28 BRI Al
(9 o [RIRF » BIMSE S 0l A7 8 7 A998 A OF A 77
#r o Al — bk o R MMEEAERAIR A -
SEREMATI 2 32 Rt 14 B e e U B U i 42 - 2
TG IR R B RE S IR AT [ i PR A e ) 4 R AR TR
FPfE2E -

o o B T IR EAE T B O U A RO
AR B — FEE B > TR U o B
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# 1% (prolonged intermittent renal replacement
therapy, PIRRT) ) MR TH o ZE 52X B b
BARREEEE 17EE R HEM (extended daily
dialysys, EDD) & 18 (K322 E M (slow low-
efficiency dialysis, SLED) » ‘&% AIM{TH) iE
TEVEZ 8 CAREE BNE A M B s Ok
e RHEE B0 o S HL (B RS A P T W (R
EARBE ~ W HEIRE R BA 1 ~ HAE e Ak Ag 1%
B RS B R A B ) 55 i T
HIHLEE T (anti-coagulation) [ 28 2 B EBY - HEIR{T
R RE BT ELHAE L B W (U S B RE R A
AEZR » (HAE IS B L AERT PR ~ SR ~ o5&
RHIZEE - FE R Tk T il B Ui A 58
AU CHEAE M B e Ut st (o Z 3
= EMEE

FRE 525 AT — 1B B B A el R A
e o FAFEEE » Roncof A SHETEA LR
IR - i3 A 1111 4% 363 88 77 (continuous veno-venous
hemofiltration, CVVHF, LA N fifECVVH)AT{ER
iz - BHUR N2 B NGR A 352 THENT
Bl AEFAE » B MEREZ20ZTHEY -
Saudan< A\ HIFEH » 9/ NG REA T 4221238
P ) R ) S R UG - R UK T 05 A 9 i
(continuous veno-venous hemodiafiltration,
CVVHDF) » SRR A/ NN T 24 % 18
A AR AR - AR K LML VRS 8 i (CV VD o T B ]
B S B (R IE (IRRT) > SchiffI5 A LR
#E e H B {HHE3 H Ry L - S8 2 1o H &
MRS - (RG2S

bt B — B RS B B ST S A 0 A R

[ 2B s U R R A BRI 52Hd (acute renal failure

trial network, ATN) | # M) — (A2 FERERIE ST »
5 EIFH SRS R o 2B = 0a R KA B8 (ATN)
IR ST - BAFFAH BE 52 0 6 X B ] B 1 i
{ABEEIRRT) ~ 35 m/kg/hi A8 M SRR -SRI 0
HGE T EIE i (CV VHDF) B AEE 6 R R 18 K4
ZSENT(SLED) » A HeH FIl 2 7 Fe B3 R Y st Ak 14
O (IRRT) ~ 20 ml/kg/hffJCVVHDFEL
REA6RIISLED © BT Ry R » TR
NBYIMATE) ) 258 S AR FE > {8 FHCRRTEL
SLED > Rl # BEA A S5 H2 AN [RLE AT B il ) 2%

JEARE o ATNIHFERISchiffIZE AT FEr) i KA
[F) G - (£ ATNGE IR A 5 R — 7€ Bz £ D
1.2LL KUV o Schiffl% ARISE » i AT
HEE20. 909KV » [t » 298 2 IS ZR
YHBE AR > TR R T
TN EHYERT ) (under-dialysis)™" """ o [T ATN/F
3¢ » toRBEE 79 Z E flIRoncoSs AR SR EL
> BT H oK BE a8 B A M AR R - AR DK 11
R Z T @I 9T (CV VHDF) FEAE M 53 IR - F7 K 111
W JE T (CVVH) @& BEBCHEE - 8 AR
SaudanF AHIAFFE » BAF- I 735 25 1E IR
(hemofiltration) MY FEHE T~ h1_L M E AT (hemo-
dialysis) » PSR A TR » (HEZWF72RVa%ET K
R 5 R LA LR o 5 K A B
A VB AT R FTRS SR 52100 () 2 K7
GOIHT o BEIR ARG IR AR AE R R B
IFRIAFIE A > (HEZAS RA BT RS - 1tk
A B2 1 I PR HLE AT A & (septic dose)
Atz AT HUMAESR ARG TR RIET R » BIAEE
E’J%@%[ﬂlf&i@?@@ﬁ(high volume hemofiltration,
HVHF) """ LLB A & 1111 45% 3 358 Rz B 9l (coupled
plasma filtration adsoption, CPFA)" " » {HILEEHF5E
PR RR B e BRI AN B T Sofe ) S e Ml
BT Je S BRI RS am e o AR Et
HRUMAEENTE & S EENEIE - HATE A
— KA Z ) FE S IR AT 92 (randomized multi-
center controlled trial) IE{E1T » BJFSIVOIRE (high
VOlume in Intensive Care) #/f5¢ » &1 /5% 55 I IE K
W PER e R & O S =0 - (RS RENIRESR
PR MRS I » R 0 s W o0 Bl 52 A [F)
ENTR A ERE I IMROENT - —fHEE S ENT
P& (70 ml/kg/hour) 7 Bl 5 25 & I ¥ 8 8 i
(HVHF) ; 7 — R 2 AR HEE | 5 (35 ml/kg/
hour) > FLAHFERIAIAK A5 Bli(primary end point) £
R 28 KR SE TR » THET 22008 4F KM % 58
J o b — BT EhE AT R Y KR 2 rh L BE IR
W52 HIl Z2RENAL (Randomised Evalu-ation of
Normal versus Augmented Level of renal replacement
therapy in ICU) fft5%  7F bt —F 252l R 5L
% > RAME T ELENT S B A B HHTERY /T
] o & = HBEPH 3 25 A B S 52 A R 4 S Bif
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£= BT RSB EE NI ERS SHRLBIRE A LERTR

VEE AR WAB BT ERPR IR %x?ﬁ/%jg f—?‘li FAIE G R P{H
Oudemans-van 306  Prospective SIRS, Shock * 65 Observed mortality< <0.05
Straaten, uncontrolled , ARF predicted by severity
1999'" cohort score
Ronco, 425 RCT, ICU, ARF 45 No benefit in this group > 0.05
2000% subgroup
Bouman, 106 RCT SIRS, ARF, MOF 48 None 0.8
2002
Laurent, 2005"* 61 RCT OHCA, M, 200 Improved survival 0.026

Sepsis compared to no
hemofiltration
Piccinni, 2006'"° 80  Retrospective,  Septic shock, 45 Improved survival <0.05
historical cohort ARF, ALI compared to no
hemofiltration
Honore, 2006"° 45 Prospective Refractory septic 100 Observed mortality <0.05
uncontrolled , shock less than expected
cohort
IVOIRE, 480 RCT Septic shock & 70 Ongoing -
ongoing AKI

SIRS, systemic inflammatory response syndrome; ARF, acute renal failure; ICU, intensive care unit; MOF, multiple
organ failure; OHCA, out-of-hospital cardiac arrest; MI, myocardial infarction; ALI, acute lung injury; AKI, acute kidney

injury; RCT, randomized controlled trial.

TERRRE & OF S B HRG M RER -

A R > EERE S M E AT Y IR - B2
ZRANHERE RN » f£2 B E =S
(multiple organ failure, MOF)1JJi A » F {24
KRG T IENTEE > BTGB o BT R
EEE - JEFH B R BB 0 B % FE NI BT
R » A G e b s A% I O A AR BE U 1T o
B b ARLEMT R R E AR > EHE A
TR - HEATREAR K © MEMTEIRRIBHAL -
A R AR P B i B (ORI (IRRT) » 8 SR B33 K 1
A o {H SEHE PR RIS AT BT 2R (KU V)
FEOEL2L0E 5 R A 1 K - 9 IR 111
NS (CVVHE) R » HAMh 5 R L Ea 7 35
ml/kg/hH R » P56 2 (o P e 1 A IR - St I 1
WENTEPE i (CVVHDF) » F Mt A3 B AR
A S F3 2220 ml/kg/h o RIS TE R B R PR o 4
TEN » EEEARIT » 8 AN H B2 0E T
| & (delivered dose)li INZY 552 E P 2R B BT

Fil| & (prescribed dose)H7KHE o MEZHATAT » G
TARSERIENT 1 (under-dialysis) H i K 2 15
Hf LA

+=
e

AR naRIE X hEEHZERD
EFMARIEHE > EAE T AREAT L - FEERER
2 PR BRI > PEBCHR.ZM -
IMEL4 A dd i b BEks i > BT & H A 5
B kH A% (World Health Organization)ZE( /]2 THRA
B £2 F 5 SR K 1 B9 TEPS (prevention), T
I3 TEHI (prediction), K&l A\ {LE&#E (personalized
medicine) ° @7 > EHERHEE R AR R R IR N
A BT R RN R R ZEf S E -
SR - SR IR S THPG B8 20 B B K RiAE
18 1 B 1 MG - B R B R ss ) 2
{5 R HAB R 2 AT 2R AR o TS BRI RS
MEHTAIEZEE ST EE » fEE 2B HE
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The definition of acute renal failure has not been unified during past five decades. Most clinicians used
to define acute renal failure simply by the increase of serum creatinine arbitrarily. Without consistent criteria of
acute renal failure, it has become a major barrier to integrate the clinical studies and daily clinical practice. In
2002, to resolve this issue, Acute Dialysis Quality Initiative Group (ADOQI) suggested new diagnostic criteria,
RIFLE criteria, for acute renal failure, which was nominated as acute kidney injury (AKI) later. This standardized
diagnostic criterion not only provides a platform helping integrate clinical information about AKI but also promote
the understanding of its epidemiology. In addition, with the advances of molecular medicine, different perspectives
of pathophysiology in AKI can be reached deeply and are also cornerstones of many current developing
therapeutic strategies and diagnostic biomarkers including NGAL, IL-18, KIM-1, and Cystatin-C. Early diagnosis
of AKI would help primary clinicians prevent its further deterioration and related complications, and augment
the chance of renal recovery. Conventional therapies for AKI including volume expansion, renal perfusion
maintenance, nephrotoxicity avoidance, and renal replacement therapy (RRT) are still lack of consensus in detail.
However, through large clinical trials and meticulous data analysis, both has greatly enhanced the strength of
clinical evidence from which more practical recommendations could be extracted.( J Intern Med Taiwan 2009; 20:

320-334)



