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REMERBRIRR,

YEZH PN AR TRVNT 30 RATODIETF AR K560 &
JUs HEATHTREPERL S0 T0, FERR AR BN K AE . SR AX
Aot A O E AN R TR L. ARET 24 /N,
70 LIEEE  CRRERIRZS T, ZRAX 30 2081 ing L 25 2 508 5
AR R 8 W AR L L AT LR Bh A G s AR S BE
P22 5&E N AT NER 1T (Vineland-1D P B LA K B I
o

R R i i P 2l B 1 D 0 9 LR JUAN S84 (1D

IEWAKT: (2) B MHrEK- T W RAREIE AR, H
REFIES:; (3D BREEERA A H] K2 i H g 1m) W /T
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NA AT 32 ZEILP, 6 %
EREVFHARIZET:, 2 & RVh, HAMEE
br 3 44 )L, HACREA E LA 1) 56
W, BIGMEYELLERE . 21
2 8L G R I B2 18T R 4
I s  KE 0 B LE CPB HH 4R
I HH B 2R ) 4 P e PR A, Frp
10 2L (48%) fEIRER%R%E 32°C
PURI, & he 2 8 iR ], &
Rt — PR IEAFERMEIRE; £
LS AL DRSS T 4R TR K
BAFIEI 2 7, PR 2 23.243.8°CHY
P15 ) ik s A B S M 3l ) &
ME R, P B EE, miRE
AR B A 52 e i R 1] O M — AR
S I T B B IE Sh A, B IR e i
RS . #E— P FE R, MSERAL
o FELR 2 380 B R R R MR A A 1 e
HE S R I R/ R IR & 34.042.4°C
L, A RS R R, KE

100 1

©)

®

Percentile Rank
3 P

»N
(&)
1

TR w1, WSO FEL R F AR S N T 52
O P (] B 23800 (111.1 £ 50 min
vs 223+ 17 min, p < 0.001). 7EFy
5.6+ 1.0 FWEETH, 1EE BG4
JURI I IS B SR I, I R AR
REEHIH L Vineland-11 450 4%
FEEAK . i L D U SR 2 I ) A
Vineland-1I $F4; £ HAAHCHI R R (R
=-0.75,p=0.01, & 1), MirEE%5H
A7 o HL TG B RF SRR 8] KT 90 4r 8 i
)1, Vineland-II ¥F70 % (125.0 +
2.6vs81.1+12.7,P<0.01).

PR, B AR ) LA o i e P45
FELE IR 285 KF SR I TR A 22 % 7
OUAFEE TAIOCR R, JCH RS
PASFFEER TH KT 90 0 AL,
HMz K B HUREZ, BIIEE N
Ak I S S S 0 e, R mT REAT B
THGEE R D BILHA KT

B 1. S LTI (8] S5 0P 22 AR SR
o, BBAERESE T XL SO HET
AREFA Lo

IE Time (min)
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Left ventricular thrombus associated with arteriovenous extra
corporeal membrane oxygenation

J Thorac Dis. 2015 Nov; 7(11): ES52-ES54.

20 20 £, ECMO FI&ERNE . B Fgh SR ES
TRFNHY, AN T B LLRGE B RTL
P ELO AR = 1A BORIT F B, BT, BEE R ST
B S A B, ECMO RUA R I B isE . A
AH— T O AR ML S 2 ECMO 38 K .

B S

19 & B, B SIARME@ERE, 2 FIRTEE &, PRk X
it fe e, HIRIZWIRE, A 5EIETRBGEIT
Ja PRI AT PE K P AT SUE S . B A LB B8 EF
10-15%, AT FE Bk N BRFE I FEEC & 3O A R 25 909R T
JTRONEE, AT, AR FARERIHOEE
) VA-ECMO 38 70K SO IE R, 5 FATOft
B, B2IHWNATHE. E3KEE VA-ECMO) .
PUEHRITIEAR G2 2 RIFUR, (HAREE 3 RN FIBIFARE,
BHWAEELSIRE, B, REHE 4 REESESERAL
TR 35x50mm Kk (B 1, 2), 4T )s
HR. BEAERE 14 ROIEERE S WKE H BRI HE
ECMO. ARJ5 23 K, BB OENIMERIZE (K 3) .
ANFE B AR O NE IR 5 18 52 7 25 1A w33 1 i a8 1 P
o CT RN LB A LT MAR K N IE R . & EHE
FIBIRFFTLFEIRIT

o

VA-ECMO  7E B oY AR 5 5O 3R 45 7 TR 4t 1
FURR IR BN 153 R . BRAE SR, RO REERE . O
TR e BOOBETF AR A BRI B AR SMEA LM 2 VA-
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ECMO = #F & & W £ 17 X /&
30%-40% o SOk A E
B, o EIBE R RS AR —
FEAFAE . RUAAEZEIRGE T T, TEE
R g, A0 = W IR 28
T P B T . ERABRES
N, SR ARRFFFLAR . FFRsCE Ao

O 5lE, B Impella DEHBIIEE
HEEMRIGTFRATUMEE.  PuEn
7 ROZS AT, WA AE O IE N T R
ifife, FRALFIFER ECMO V& nl g
2T ECMO W I T B E AN BE Tl
B 20 0y RGEMAR T K o

K2 H A LA R ECMO 28 5 RIS 220 % 575K ] BRI B 1
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PEOME AR F % R B — M3 2 R S ( QualyP

Score )

Designing a new scoring system(QualyP Score) correlating the
management of cardiopulmonary bypass to postoperative
outcomes

Perfusion. 2015, Vol. 30(6) 448 —456

2 I SRS EIR (CPB) I AL ) A7
I S M O B PV . DR, O B AR 0
Ao RS RSN IR B B AT . AT,
I AT BUAT IR B A 2 LA R RN o . A% 7
DA CPB IR BV R, AR NP RS
VA

NithRiE: AEE18 % H A ER KB G CPB FA.

HEERARE: EBIBCRE TR, HEAL=GBERE, O
NERAE, ARRSNFAR, ABHWrEZIAKE CPB FR, SeR M
OHER, BEIFAR, T2 BRI RIS DR sk DL
i AU S P P T E S 0

FITAT 8 N AR BEORE L SRt 5 2 # D sRAE A LA
B

(@) Rrp#dhs: HIRFAR; FAREE (CABG, i
FAR, CABGHEEFA, HAh) ; Wizs=; CPBHIH; FH
Wil [7]; CPB BAMI A RILE; Z&{E0EH; CPB HE{EH
HEYE; % RBC MI&; CPB MHEZIAKFLERIK L UE(E; CPB
HAIE] Hb HARME A Het SARAE ;s shERlkiiiH O, Fl CO, & -

(b) RJEfets ORE=KRMN) : FLERE(E; FIhEE (sCr
EE{E ; eGFR SARME; AKI70-H; BEFREEN) 5 fiThee
(PaO, /FiO, B KA ; HUMCE ST P, 2 DL R E—
At HIMGIES>48h, FRXE T BUE R E 5 ALK
WAHFERIEIEE (CPAP)  (PaO, /Fi0,<200mmHg
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I ELHERR S BRI e 2855
FCAb R R 51 PP EE ) s ERe IR A8
T,

20 7Bl — xS (PH AR .
F3FE Ranucci! Z4f 5 O, fl CO, 7%
FRESE. LK D

WA B BIRIPE T

HEHE AR B H 2 st — A4
YR R4S, T4 CPB REHIA
RN, B QualyP vF47 o

FRAEEEFEH A, WIEoEE 10
4y, FFE: CPB HAE] LI A ;
VCO,i ¥ fH ; DO,/VCO,i ;
VCO,i/VO,i WE{E; CPB Kf[a]; BHMKT
I IA); A2 53N ; CPB A& 15
JE; i RBC = (WLFER D

FEWL R e KGR+
B ORE 3 RN, £— A&
fH >3mmol/L ) ; & %= ¥ 4
(AKIN1-2-3); WPEE; FETO%,

& R
B RO, RATHEEALS B L
LPARBERILE 2.

44 QualyP 7 N 4.8£2.6
(0-10). 187 ZXEEHH, H 78 4 &
Z (41.7% ) R IRk E &
H>3mmol/L. A 11 AL ES ARG

FLRRIR A et S0, Hor QualyP
VA A R A FLIR 1 M S T FiE AR
(OR 1.595, 95% CI 1.356-1.876,
AUC=0.780, sensibility  98.7%;
specificity 98.2%) (K 3). A &
A 49 4(26.2%)12 M AKT T 3,
HERA RIS EG T HIH AR
Hrb 16 4 H#(8.6%)4 AKI T 31,
QualyP T 43 #& B 57 Fi I +5 #5 (OR
1268, 95% CI  1.018-1.581,
AUC=0.647, sensibility  93.8%;
specificity 89.5%), #HEE A 2, F5
AR C GitEN 0.836. 11 b

(5.9%) A AKIN I #1, QualyP ¥
Gy R JSL AU 5 FR (OR 1.848, 95%
CI 1.230-2.778, AUC=0.794,
sensibility 90.0%; specificity 49.1%),
DIBIRIE N 5. BE C it&E N
0.902( W5 4), Hr 21 %4 E35(11.2%)
HPLEIR 255, QualyP PF/rRIBLA
ST TR FE AR (OR 1.526, 95% CI
1.123-2.073, sensibility 95.2%;
specificity 89.2%), #HUR{E N 2 (I
5. ERIETIEN 3.7%, Qualy
&ML HFEFR(OR 1.497, 95%
CI 1.054-2.127, sensibility 85.7%;
specificity 50.6%), BHUBE N 5. 7
AN AL E QualyP ¥ 4 1 A A o
PerfSCORE & — 3L 0l 4 b (I
% 6).
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DO:i[mL/min/m?] = 10 x pump index[L/min/m? x arterial O- content [mL/100 mL];

VO2i[mL/min/m?] = 10 x pump index[L/min/m?] x (arterial — venous O content) [mL/100 mL];

Oxygen content[mL/100 mL] = Hb [mgldL] x 1.34 x SOx(arterial/venous) [%] + pOa(arterial/venous) [mmHg] x 0.003.
VCO2i [mL/min/m 2 | = (eCO2[mmHg] x gas flow into the oxygenator [L/min] x 10000)/(760 x body surface area)

K 1A AR S

£ 1. QualyP VF4r: HUE 2% 51 F SCHk

A 0 1 2
CPB W[ AL F2I%{E (mmol/L) <3 >3 -
VCOsi I&{H (ml/min/m?) <60 >60 -
DO0,i/VCO;i I§(H >5 <5 -
VCO0,i/VO,i 1§14 <0.9 >0.9 -
CPB B} ] (min) <126 127-177 >177
FEBHKBAKTES ] (min) * <90 91-131 >131
CPB WM f R E (°C) * 34-36 28-33 <28
(EZEN No Yes -
CPB H[ul ;)& No Yes -

i RBC & 0 1-2 >2

* T BRI T HT 100 42 8% o 0=Hp2k 2 rh A2 Bnf (1] 1= AL B 2 21 MR AEZE I ] 2=FF 48
BRI PREZE A T

R 2B UIEOL, ARRTHEAAE S DR T ARGR

Bl n=187
iR (y) 64.2+13.2
PERI (MD 114 (61.0%)
& (em) 163.6+9.1
fkE (Kg) 72.1£12.7
BSA (m?) 1.80+0.19
BMI (Kg/m?) 26.9+4.0

W R B A 0 sk 70 (37.4%)
COPD % 32 (17.2%)
e I 9 5 134 (71.7%)
B S (RS 52 (27.8%)
ML DRSS COR BTN TE ZEE ) 19 (10.2%)
ERERNNTIIN=S =V 14 (7.5%)
Ji L L 995 A2 5 58 21 (11.2%)
AFEE OB 23 (12.3%)
ARHT 90 K NA L s 19 (10.2%)
ARAT 90 K LA _F 0o 52 30 (16.0%)
W A e K I/ S SRR 52 20 (10.7%)
NYHA class 3/4 94 (50.3%)

-9.
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BT 24

EuroSCORE II

FER AR E (mg/dL)

FEA I ULEFEFR 2 (ml/min/1.73m?)
s EHE (g/dL)

F:fili HCT (%)

FAili OL{H (PaO»/FiO;) (mmHg)
FRHRTFAR

ARSI IEST (CABG)

2 (1.1%)
3.1243.88
1.140.6
78.6+27.4
12.941.7
38.9+4.7
395.8+106.2
9 (4.8%)

46 (24.6%)

B TR 78 (41.7%)
CABGHEEF AR 32 (17.1%)
HAmFAR 32 (17.1%)
Ty (ml) 941.8+197.4
CPB i8] (min) 121.4+47.9
AoX BJTE] (min) 88.7+39.2
CPB WM m (RS (°C) 31.842.7
(G 18 (9.6%)
CPB MHJR& (mD 1046.8+772.7
CPB [t 3% 9 (4.8%)
i RBC & 0.3+0.7
Bk AL R (mmol/L) 2.0+1.2
CPB #[A] Hb fARME (g/dD 7.241.2
CPB M[A] Het {H (%) 21.243.1
DOsi fAKMH (ml/min/m?) 270.4+37.3
VOai Hf&ME (ml/min/m?) 54.5+15.2
VCO,i I (ml/min/m?) 68.1+24.1
* 3. RGBT ENZ usisl
F BARE p Z4&E p  OR 95% CI
EuroSCORE I1 .002 .006 1.197 1.052-1.361
CPB /18] <001 .035 1.017 1.001-1.034
AoX I [A] <.001 605
CPB #lf% RBC & .018 280
NIDDM 044 105
i FE A 2L 041 659
FARFEA: HAh .003 871
PFIEER .001 117
RQ VE{H 023 369
PerfSCORE <.001 164
QualyP Score <001 <001 1.595 1.356-1.876
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% 4 RJF AKIN 2-AKIN 3 112 ok

F AR p 25 p OR 95% CI
AKIN 2
Fi .002 .008 1119 1.029-1.216
F:hl Hb 011 054
FEft Het .040 553
QualyP ¥% .043 .034 1.268 1.018-1.581
BSA 026 194
CPB #f] Hb ff%fH 023 334
CPB ] Het ff%fH  .031 358
PerfSCORE .108
AKIN 3
IDDM 038 897
PCI/ZC BN 52 010 077
CABGHEFAR L .003 052
Rl sCr .001 .001 27.575 3.617-210.237
QualyP ¥% .002 .003 1.848 1.230-2.778
EuroSCORE II .006 815
Ffilh eGFR .005 928
CPB I} [] .001 584
AoX #1/H .002 .001 1.031 1.012-1.051
PerfSCORE 061
K5, ARJEIFIR I 2 oY
25 HARE p EZ ) OR 95% CI
Y /o .018 .006 7.138 1.762-28.913
IDDM 047 755
1R 1% B 2y pE Rl .001 .014 6.075 1.432-25.777
PN YRS Ae ] 022 079
A LAEE .006 018 7.268 1.413-37.393
SR 047 181
EuroSCORE II .001 250
PerfSCORE .006 503
QualyP F5 .004 .007 1.526 1.123-2.073
CPB Al )& .005 979
CPB FfH <001 .001 1.041 1.017-1.067
AoX F 1 .009 044 .970 .942-.999
CPB a4 RBC &  .024 288
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6 ANJETHFZ oM

A AR ZHE p OR 95% CI
FEi .009 .036 1.221 1.031-1.472
EuroSCORE II .002 .089

QualyP ¥ .007 .024 1.497 1.054-2.127
CPB Hj/H& %% <001 .002 39.530 3.907-399.966
CPB )% PRCs &  .037 480

PerfSCORE .002 .034 1.695 1.041-2.757
CPB It} i) 044 390

CPB M7 Hb sl .018 947

CPB M[H] Het A% .029 838

DO:i f(&AE .040 759

VO,i Hf%MH 042 987
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&b S RN IR e BB A 2

Combination of biomarkers for diagnosis of acute kidney injury

after cardiopulmonary bypass.

Ren Fail. 2015 April; 37(3): 408-416.

SEE D (AKD R ARIMEI O NEF A S5 5 L™
Eﬁkﬁ,@%éﬁﬂ$ﬁ7&m@%ﬁEOMHﬂﬁE
ZWIPRAER AKT 7AW R 5 e RS (Risk, R) , 545
# (njury, 1D , I (Failure, F) , KINEEH (Loss, L)
MARMER (ESRD) o BT CPB RJF AKI KA 75 B
AEPLHItLERE SR, HRiMARTEAT, B
Y s A B AT SR 2 W, AR BT PR 2 e AR
RS AKD o A%55 0 I35 ARSI FE A5 Canifi BUN
Scr 48) X AKT FiZ WA U Hik Z 5 71, Zk sk
BAEIRITII L. 2B AL AR W) S bs IS R pe e KA
FEHWRS IE W ZE, $2m AKT B IS W HEmitE, Xk AKI
kA RIEEABEERIRARME.

AN R IAR EAET A3 5 AN RIS TR) 5 27 7 A (R B T
Y. K a/n-25HH IK-S-¥ 42l (a-GST. n-GST) . JRH
PERLAH B B IR AR G R s e . (NGAL) « JRIFZAUR
Wil 4s & # 1 (L-FABP) fE CPB RJ5 6 /NifiAIE(E, W]
VB N B /INE 40 I USSR bR . JREETIZ (Hepcidin) A
I3 2 B = R B A B HI77 (Cys-C) mJ1ERNARJG 24 /M)
W NERBERL R (GFR) BONBRAEPIN AR EY), HiX
W Tk S8 55 A BT Wl =5 2 00 AKT (RIFLE>D . 7E CPB
AR S5 AN TR e A A I sz e B /N3 4545 T GFR R AL 1 A=
VbR B AT R AKT R AR . A SIS H 32 E T
TEFRFIE (ROC) M4k 4 N AR (AUC) PR ER& 4D
FhREYNZ W AKL R ISR — A S R E e m, Hb A
FRItFEENMNAGEHE: RE 6 /MK NGAL 5( n-GST

-13 -
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BRG ARG 24 /NI Rk 2 5
Cys-C, Bl n-GST+ Hepcidin. NGAL+
Hepcidin. n-GST+ Cys-C.

SR AE S0t AKT XU 23 /2 77 TH
e A 6 R U AR BT B b
EWFHFAR BRI HBRBER. &5
[\ JAM (CART Z5#) 20 ¥ri2) 7t
e, A —FPH AT T AKT XU i
A N FANE, BIZ R AZ IE G 1Y
NGAL (ARJ5 6h) BESREGAER R
J& 24h). 7R J5 6h NGAL/UCr EbH

K 1 CART kMg 5 AKI K5 =

mT A, WEHEE e, &
FE T80 Bl M HEAT R J5 24h
Hepeidin/UCr FGAEA, 4ngh SRAKC T
I S8, WIEE AT EEE, &
FHE A E NS SG B, XK EE A
ARATHEER AKT 21

CRE UL BT, BB 2 A
FhC A B TR e S Im AR
AKI RIS W, RRMEC) TIRER
BN 2 LU /NE 1545 T GFR I
RE AR R S As EVA S .

AKI 25/93
(27%)

A~ =
G b
U 44%
* 5 IE 95%
AKI 14/79
PPV 79%
(15%) NPV §2%
s 2
A v v
AKI 2/50 AKI 12/29 AKI 11/14
(4%) (41%) (79%)
fikfa hfE e
™ =
B o
U RE 92%
F5RE T1%

- 14 -
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NPV 96%
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Cardiopulmonary Bypass Decreases Activation of the Signal
Transducer and Activator of Transcription 3 (STAT3)
Pathway in Diabetic Human Myocardium.

Ann Thorac Surg, 2015. 100(5): p. 1636-45

OEFARFRSMEIA (crdiopulmonary bypass, CPB)
R3S AE — B R 2 38 ol PR A5 O LA A SR )]
T2k AT AERE PRI B, BE PRI B O WX SR A
M E 288 7122, RIGIET 2 AERE R EH T 2-6 1.
SSHSMESIEEN (STAT3) £ AMKH—Fh BA 15
FINRERIZ IR SR, TIL-6. JEERTMARL Y 252 Fh
R Bk S T e 3F STAT3 BERg4L (pSTAT3) , #iit
O WU TR ALK, Ak i A2 Bl DAOR 38 0o I PR3P
F, At CPB '~ STAT3 & AXT 8257 0 JIE T A A SR I
B BN RIEITIBRRE (B 1D o Shseis Ok se & i pE
Al STAT3 Wh P, 1R Ut fdRe 1wk IR 3 O IEF AR5
W5y 2wk A5, AEATh G = AR R R 5T BB UE RS CPB
W] STAT3 b0 IF it BA5 A7

YEEXS 41 208K 3% (uncontrolled diabetes, UD)
5 39 JEME IR i (nondiabetic, ND) BT X IRAF 7T, WX
MIERA O SR & F B . S ZH AL AN A B P 51 4y
fr, #iltkd CPB T UD 1 ND 4.0 HLET Janus kinase
(JAK)/STAT3 FKIE/KF-KAE B STAT3 A& 75 B & 4% 0o JIE LR 3
TEH .

HiREoR: MEET ND 41, UD 41 JAK2 # pSTAT3 /K
SRR TR (p<0.05) , 1MAT- & H p-Be12/Bel2 Al caspase
3 KPR B (p<0.05) , FLETEHEE Mel-1,. Bel-2 Al
p-Akt /KPR R (p<0.05) o UD 4 IL-6 3244, 12JdT1:
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p-STAT1 A1 caspase 9 7K~F-BH & Ft 5=
(p=0.05). & H El#Z7~ CPB J5 ) ND
HIE KRR (p<0.05). #
Lt -+ CPB Fift) UD 4, CPB i) UD
HAEAN AR EY) NF-KB /K-F-B 2
VAR
GG FRAE K B —
IR B T RS MIEIR ) 28 ST BT ) B
PRI B O LRI YE 73 F STAT3 1)
WAL, TR PR O WLIE R AT
HEMFRAE TR Z AL, W T
ND H AR F F Rk R CPB
RS PR B TRD I S AR A O 2 1)
OWVAHR AT TR AR I  th 4T,
(A8 Rt 1 I N e o

- 16 -

e S5 R A FH BB 2 1E STAT3 1)
WL, R CPB R O HEF AR
BE SIS, FKEH CPB Fi$
Eri& 1 STATs sl 71 Al v 4k 8 35 1k
N O IR IE G, K IF ORI E
H. Z&F, M+ ND &5, CPB ¥
fE A UD RN JAK2/STAT3
MBS TS A, @I SR E TR A A
PR o I8 B A - PR R T-3%
— N FEATL I R 1 W A BT FRA T B 1
[IFRA#E CPB ' STAT3 fCo R4 1E
F X6l 2 o 5 AR HH R PR 5 S )
O WA BAA B IE T = 3
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BR or M X: ECMO 5 @18 fi i 5 R &

The Complex Relationship of Extracorporeal Membrane
Oxygenation and Acute Kidney Injury: Causation or
Association?

BioMed Research International, Volume 2016: Epub 2016 Feb 24.

RN ST % & (Extracorporeal membrane oxygenation,
ECMO) 1E7E AR 2 4 N 00 I Ty 16 568 0 ) 6L
R Z 250 MERIESE , {1 ECMO i AT AYs/D 2 A6
HHIFET R . B8 ECMO JEAR e ey T, HH
e IR B0 A2 oy S A A9 BE ZE RS B A 3 R AFEYE, AT i
RPIRAH AT IR T RIRIT LS . B ECMO &
RUAE AW e, VFVE 2 2 W0 FEAE VR T H O A AE S i
ECMO 877, R, JFRMBE R S EHI I AAEMAET:
RARRE =AM HEREVER WA bR 7 B2k
Fo MUERANH Mgk 2 ECMO M) B WJF HAR# ™ H i =
PEYEFRIE, FFE, S8 Cacute kidney injury, AKD)
£ ECMO 8 AR W, HAEARRIE 70%-85%, 1fi H
ECMO Il Jf K& AKL 5 8 FHIET-HAHK, A CHRIRIESET:
W] K 80%. AKI AT REAFAE T ECMO ¥R77 LT B )
HA 58 AKT AR B IR TA] 5 b e A@ 6 D8] 22 14 1) R AN R = v
iH. KREMKFIILR John F. Fraser #4572 A H A BA sl it (] 785t
[FlE 41 1 190 i ECMO 5 AKI AHZRCHR, Ay Ak 3 — 3%
W 8B AR o i EaR N BL R LA J7 e 1% B ot

—. ECMOHIA K #EVE SR

BVA ECMO5VV ECMOMAHREZEANA ()
—. ECMOMXEHith: £45EXRBEH

%40 AKI DL IE AR R £ D) ae it — 0 S 8 E U AR g =

-17 -
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VI EREE | 41 A1 25 5 BE AT F AR o 35
SLNFHER 2GR B, X AKI
e L EAE T e, HATBIN A
132 (bR A% RIFLE A1 AKIN 47
#E (WL D, ArEsNF R
2 risk, injury, failure, loss, end stage;

Ja & BT R 1 S R R 2%

(revised acute kidney injury network)

tRifE . Xt T ECMO, X %8y #E7F
RIFLE )28k 2)) (class-failure) BB
A AKIN 3 10 (o H e f) A 40T 73
JE HIE 5T AL A R R 2 . R W
gk, ¢ RIFLE F1 AKIN #5#EfE
ECMO ] [a] B FH #) & B2 A% LS )
ECMO # 5% & #it i ( ECMO
associated kidney injury, EAKI) AR
) J B AR A SR 5 B3k — 22 AH DG 7T

=. EAKIK)RHEAH

BAR, EAKI [P A 2 2k
fERE . ZHEK, RN AR 0
WRHPE A AT R A W R3O
HRTHIA R 7=, AN EAKI
SRR ASEYi:ES

1. RGRMERMN (Systemic
Inflammatory Response.)
2 B R AE A BTG A B A
( Renal
Dysfunction)
3. SR PR, IR
S AL N (Ischaemia-Reperfusion
Injury, Haemolysis, and Oxidative

Macro/Microcirculatory

- 18 -

Stress)
4. HAhAZE (Other)

9. Bf 55 ECMOM % B 15
I

B R BAEAE AKL B 77 VET]
LRI N JLRSE: (6 2)

- EE AV
R

v HA R A
4. bR CYIEY

Fi. YIS YEEAKIFH
EEAEH

X T B ECMO SRR
"EWbRic ) (biomarkers) BFS&
tRE ECMO HiBx & It Dy se A
R EH B FATH R EZE T A
i H, JE Rk AP bric e e il ey e
XPE 2 W vE Al R 1 R 2> 2

(evidence-based risk stratification) .
AKI ¥ ECMO M iH) B {47 4 i
RN B2 1k B R 5 X .

7N~ BEFLEAKIK LI EAR A

ECMO HEE R, 2%, ZHR
FH EAE FH ) s A A5 I R AH S BiF 7
T B R R  7E K Sh )4 P 41
ECMO i 2 7T DR IEA U E S 2,
H TR RGEVETIRE ST IR 0] &
J& ECMO AH I 3 A= B AR K A =
NI T

W N =



HEHSEINESEGER

e MK, HATfER 7T EAKI
fSCHERA XA BR, 1 BLAHC ECMO
A B Pt BA AR A RIFLE/AKIN
PRI SCRRBARBE = . 241
ECMO #£# AKI & EEER S AKL
FHRIET R AR AN T2 ) o B
T EAKI AFAE A — PPab ok, B [F] N
ECMO Y& 97 % B E Dy g8 1) R X [A]

# 1 RIFLE f1{21] J5 AKIN #xifE

hSE

NETRE . IR PRS- E
(Patient-Device ) 8] #H H.AF FH*J 1E &
B HE D) RE A AR A B O E LYY, [R]
XD EAKT SR A i % o 1%
77 TH WE 78 0T DL fEAR B ()
BT PR ST R TH X ECMO J73 BEA B
SO R, AR RE, SR I
IREE R .

AKIN criteria” RIFLE criteria”™
Stage Creatinine Urine output Stage Creatinine or GFR Urine output
Increase of o ] sCr increase x1.5
1 >0.3 mg/dL or 0.5-2 02 mg/kg/hr Risk (baseline) or GFR <0.5 mg/kg/hr for >6 hr
; § for >6 hr =
times (baseline) decrease >25%
A]n .,ulz:_u(::r sCr increase x2.0 )
2 2-3 times (baseline) i Injury (baseline) or GFR <0.5 mg/kg/hr for 12 hr
<0.5 mg/kg/hr o ey
3 decrease >50%
for >12 hr
sCr increase x3.0
RRT or level of (baseline) or GFR
rith 5 - e 5750,
3 4.0 mg{dL with an <0.:3 mg/kg/hr Failure decrease >75% or <0.5 mg/kg/hr for 12 hr
acute increase of for 24 hr 4.0 mg/dL with an
0.5mg/dL acute increase of
0.5 mg/dL
Loss Persistent AKI (loss of renal function >4 weeks)
ESKD End stage kidney disease >3 months
* Renal assessment time window up to 48 hours.
"Renal assessment time window up to 7 days.
3 2 N N
2 WHERTIT BEAKI [ 77715145
Physiological Biochemical

Serum/urine creatinine (sCr, uCr), blood urea nitrogen (BUN),

Urine output (UO)

Blood pressure (BP), cardiac output (CO), and central venous
pressure (CVP)

Renal blood flow (RBF), renal vascular conductance (RVC)
Renal artery transit-time flow probes with oximetry

Urine oxygen tension

and serum potassium (K+)

Fractional excretion of sodium/urea (FeNa/FeUrea)

Creatinine clearance (CC), RIFLE and AKIN

Red cell distribution width (RDW), bilirubin, haptoglobin,
hepcidin, and plasma/urine albumin

Cockcroft-Gault equation (eGFR), fluorescence-based measured

GFR (mGFR) assay, and FITC-sinistrin excretion

Radiological

Histological

General—hematoxylin and eosin stain (H&E)

Renal ultrasound + Doppler
Contrast-enhanced ultrasound (CEU)
Near infrared spectroscopy (NIR)

Fibrosis/collagen—Masson’s trichome
Protein—periodic acid-Schiff (PAS) reagent
Lipofuscin—Schmorl’s stain, iron—Perl’s stain, and other: deposits,

casts, and necrosis

Immunohistochemistry/other

Novel biomarkers (serum/urine)

Neutrophil gelatinase-associated lipocalin (NGAL),

Neutrophils, macrophages—anti-CD68,
Mpyofibroblasts—anti-a-smooth muscle actin (SMA)

Apoptosis quantification—cleaved caspase-3

Nitric oxide synthase, pimonidazole, and Pd phosphorescence
Syndecan-1, endocan, and selectin

Transmission electron microscopy with ruthenium red, ferritin,
lanthanum, and cupromeronic blue stain

IL-18

Cystatin C (CystC), kidney injury molecule (KIM-1), IL-6, and

N-acetyl-glucosaminidase (NAG), renal-liver type fatty acid
binding protein (L-FABP)

Insulin-like growth factor-binding protein 7 (IGFBP7), and tissue
inhibitor of metalloproteinases-2 (TIMP-2)

Syndecan-1, endocan, and selectin

F,-isoprostanes and isofurans
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“WCRE AR D T s 6 B D N
F A iy A5 B AL g2

Is “Attenuation of Oxidative Stress” Helpful to Understand the
Mechanism of Remote Ischemic Preconditioning in Cardiac
Surgery?

Journal of Cardiothoracic and Vascular Anesthesia, Vol 30, No 1 (February), 2016: pp
134-140

PRAMEFS (CPB) TElkIEMFF AR (CABG) i FEH =4
R AU (ROS) S 58, [ H FEAE O LI TP 3 45349 (TRD
HPEEEA G, HEYELEE (SOD) , BREH K
At (GPx) At S AL B T e ROS 4 5 i 2iE
DA Ak S 5 Ay 0 V= K A G A £ Q) ¥t /) B ik (7 )
TliAbE (RICP) X —HAWMSERMEER. EE
) oS RS B AL, TSR B A — 2 B
ZUE M2 JE B PR IR E I R . VE & R ATRE MERE AL
XTHER 7T, R CABG FAREH I T B RICP AbBE 215 RE
%t CPB 3l ROS (M5l SOD. GPx. MDA 7K°F) 4
S BRI N AT o LR T FERE YR A5 [ R UL
=H-T, C(hs-cTnT) ] .

I 2012 4F 1 A2 2014 & 2 AFEES A KR
RO AMRHE 2 BRI AMEIA T CABG REFH 397 #. HE
BRbRE N M EL ) 2O D BEAN 2 (LVEF <30%F1 A& &7 7K K
>16mmHg), (CIURESE 4 Ji N, B850 (T 1 #0710
SE[FEV1]<40%), B g4 (MG UUEF > 1.5mg/dL) 5k
F P IhREA (R HEL K > 1.2mg/dL), 18 ¥ 51 A R 16 I7 b
PRI B (TR BAAE REFI ) B RICP P2 AR D FARP ), S8
>75 %, RE>100kg, ARBIBECKT 35 kg/m®, ™[5k
J I s (FE — 0 B9 BR B 48 < 0.9), B 4H it £ >
10000/mm?, ARFT— LY, ARFT—"DH AW, ARHEEH
AR g s BER R FIRIUCAR, RSt
RYj . HINERSZE ., SMRMEERES . MSEMhEE . R AT AT
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JE T Hit 7R S5 S A SR sk I P R
FER W PIZ5Y) . 5 75 NIEPRTE
EEH HAE 60 7, BEALS T4
(S 2H) FIXFHEZH (C 2H). & . ICU
B3 AL AT A g A O

R I ~ FARFF AT, F4 95 15cm
) e iy BT S K R AR 5 I %
BEREE, s L H— BT U
B, VAEPSFEAS. BAHER.
STHRAS BT —EHA T ERRE, L
IOLHESR A 3 VRS P
BRI EE RS E 200 mmHg GHEILE)
Bk D 75 R B - 4ERF 5 -8t
SR IHE SV E 5 BRI,
75 A7 AR F A I 40 1 A0 B2 AR 38 A1
78 B A2 75 0 P BT R 4o 1%
FEH— 2 AR 2 5 F BRI 5
PAT FH 1L I N AH S H s

B i35 SR FH AR ) B R I £
SEFEEVMIES . W ERYIH,
T EBNRKAGE, 5055 8 A R ik A%
E, JFREHRIE (30-32°C) 1R4MG
IR, A% R B s Bk 3 B kR 358
NGAT PEHETE: o AEFFIE IR I [A) 4050 AR
150-250mmHg , ¥t &= 4 £F /& 2.4
L/MIN/m*. CPB 45 J5 fa & & [
Flo BT 283548 FH L N sh kAT 72 /i %
SCHEMR,  HR AT KBS ER BK Ay

1E 3 NN S (TO: BRiFH S
BIs T1: FIPKFFEL 1 8P T2:
TR 15 7080 M EBE I A M
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e kSR ML AT SOD. GPx.
MDA 7K, fELLTT 4 B & (TO:
PRI SR T3: 2% 1 /N,

T4: ééﬁrﬁ‘ 6 /J\EH‘; T5: 7k)§ 24 /J\
) KA, M hs-cTnT 7K.

g B0 R A B LR B ) A
ZH L ER, AN 1ABP 4,
AR JGPER AL TR . ICU {5 B3 a]. 43
BERfEEZ R (R 1); BIARMARSH
BT E0™ ARG 3 KAE . &1Lk
ORI P2 N, HEBR AT RE T
A, 1EE KINET RICP APt
(R 52 4 T-I5F 25 T3 A1 T4 ) hs-cTnT
KR EH T XTI (& 2), H#EN
RICP AbEEXTONLFRE 0 2 A IR
FAERM . AERE A B IEIFRRFIT
SOD 7ERY &5 T2 W T+E (&l 3) [Aj#:
ST A B R B T e S AR AP
FIBLHI G %8k, 1§ GPx Al MDA /K°F
TEPR AL B3 AT — I s BB B
B,

EAR s =, JEd WA
BHE T, ¥ E i A K
RE T 70 2 Mol B2 A 7 385 e S %ot oo UL
A BAS R 52 o AE 35 @Ik I PR L0 UL
BRI REE S AR 7L, B2 RICP
BEVETWE, X iish J12= gm0,
It HIETF IR Pt E AR 40 SOD 1)
KV, TR AN N . A
I3 U AL N A BT LA
RICP 7E-Co IR A 14 F AL 1X —
. R1M RICP %O LS I P FEE T
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I EARVERNLEEAE 2 . BB AN,
RICP FiiAb ¥ J5 B4l SOD fr) i 5 A8 4k,
HBEHE 7 Ul B AL N 3 98 55 5 0

LB A1 B, 1 3 i

RO 75 B I 582 AR VR NI A0 I DAAIE 512
ATt IR A B &, RICP iR
CIEG

Table 1. Perioperative Characteristics of Isolated CABG Surgery

Patients.

Group S Group C
Number of patients 30 (24 male) 30 (25 male)
Mean age (years) 63 + 2 63 =2
Body mass index 263 + 0.8 274 1.1
Cross-clamp time (min) 41 +3 38 +3
Diabetes mellitus 9 (45%) 8 (40%)
Euroscore |l 4+04 4 +04
Grafts per patient 2+0.2 2 =01
Blood products (units) 1.1 +0.2 0.8 =01
Intubation time (h) 10.2 + 0.8 11.1 = 0.8
Intensive care stay (d) 1.7 = 0.1 1.9 + 0.3
Hospital stay (d) 6.6+ 04 6.9+ 04

MOTE. Control group, group C (n=30); study (remote ischemic

preconditioning) group, group S
characteristics.

(n

-22 -

= 30); p =005 for all
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Fig. 2. hs-cTnT levels in radial artery blood samples taken from isolated CABG surgery patients in control group (group C, n = 30) and study
(RIPC) group (group S, n = 30) at baseline (T0), 1 hour after skin closure (T3), 6 hours after skin closure (T4), and 24 hours postoperatively (T5);
*p < 0.05.
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Fig. 3. SOD levels in radial artery blood samples taken from isolated CABG surgery patients in control group (group C, n = 30) and study
(RIPC) group (group S, n = 30) at baseline (T0}, 1 minute after release of cross-clamp (T1), and 15 minutes after release of cross-clamp (T2);
*p < 0.05.
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