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(¥ ZE] BN KDIGO Frife, WAL METF AR SCNE 2% F 514 (cardiac surgery-associated acute kidney injury, CSA-AKI)
W) R LMK AR, Ak BUBE Mg o8 BB R 2% M 8 7 52 BS B 2009 4F 1 H—2011 4F 12 A R SME 3%
(cardiopulmonary bypass,CPB) F#FA T MEFARA 1 575 Bl B AIGIREHE . R ZFZ B logistic MIIF5MT CSA-AKI &
AR Z , £270 Cox HLBI XS IEAY CSA-AKIT Xt ICU BRI HGIE SR A el MG PEZR BRI, B8R 11 575 Bl &, 534
$(34%) & CSA-AKI, 22 §il(1.4%) BAETFEEFEMRIAIT LR BRI N 1.3%(20/1 575), CSA-AKIT {3057 75 B PR 3 ALK
WS MHE (P < 0.001) ,CPB Ff[E] =100 min(P < 0.01) FvELLANME (P < 0.001) AJ5 3 d PR T 38°C(P < 0.05)%5, 1fijffi Ffl
BEH T 5 CSA-AKT IR R EFATE(P < 0.01), Cox FLBIRUERAEIILEI s AKT (EBeHIRIZET XU R4l AKT &Y 2.26 f5(P <
0.05) , 1M 5 22 B BERARIA YT B HAET - KU 2 4R B AR B 3 19 18.65 £ (P < 0.001) . £5i8 : CSA-AKT 19 & A S AU S ] |
B AL ARG 3 d NIRRT 38°C A5 UIAHG, BRI T MM S CSA-AKI IR AR A K, CSA-AKT S4B st
RS S 2 A G U232 R IR T I R

[XBIA] OMEFARMEMN S S KRR fEmEER

[HESES] R692 [ XEkFRERD] B [XEHE] 1007-4368(2015)12-1746-04
doi;10.7655/NYDXBNS20151217

Incidence and risk factors of cardiac surgery-associated acute kidney injury

Wan Xin', Chen Xin?, Xie Xiangcheng'?,Ji Xiaobing', Cao Changchun'*

('Department of Nephrology ,’Division of Thoracic and Cardiovascular Surgery,Nanjing First Hospital ,NJMU ,
Nanjing 210006 ;°Department of Nephrology , Hangzhou First People’s Hospital ,Hangzhou 310000, China)

[Abstract] Objective:To investigate the incidence and related risk factors of cardiac surgery-associated acute kidney injury (CAS-
AKTI). Methods: A retrospective analysis of 1 575 patients undergoing cardiac surgery with cardiopulmonary bypass (CPB)between
January 2009 and December 2011 in Nanjing First Hospital ,was recruited. Univariate and multiple logistic regression models were
employed for determining the association between the development of CSA-AKI and risk factors. Multiple Cox-proportional hazards
modeling was used to evaluate the impact of CSA-AKI on the mortality of ICU and hospital length of stay. Results; Among this
cohort,of 1 575 patients, 534 (34% )occurred AKI. A total of 22(1.4% )patients required renal replacement therapy. The overall in-
hospital mortality rate was 1.3% (20 of 1575). Logistic regression analysis showed that mechanical ventilation duration(P < 0.001)
CPB duration of =100 min (P < 0.01)erythrocytes transfusion (P < 0.001)and postoperative body temperature greater than 38°C
within 3 days (P < 0.05)were found to be independent risk factors of CSA-AKI,while ulinastatin use was associated with lower
incidence for CSA-AKI (P < 0.05). CSA-AKI was significantly related to high in-hospital mortality (P < 0.05)especially in patients
requiring RRT (P < 0.001). Conclusion:The incidence of CSA-AKI in patients form this cohort was 34%. Mechanical ventilation
duration, erythrocytes transfusion and postoperative body temperature greater than 38°C within 3 days were independent risk factors of
CSA-AKI. Ulinastatin was associated with lower incidence of CSA-AKI.
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2B B4 (acute kidney injury, AKT) & —Fh
e 22 B R WLAG BDRGAE , T ARAR S L A 2
TPECAKT S BRI, W5 s CETFA S B
(A AL T ML/ P -5 0 P O 1 22
R SE A O o o0 JIE T A S v A6 A
(cardiac surgery-associated acute kidney injury, CSA-
AKD)JZUMETFA SR UL 1M )"™ B Y IR AC0E 02012 4R
3 A ,KDIGO F8ri il & T JEHi iy RIFLE F1 AKIN 45
WERfSL T BB AKLIZWbRiER! 85 D RESZ 161 /Y
WA, M TRERGA . AEETE R H R AR
KDIGO #rifE, PAGTIE B CSA-AKI [ K 5 K
fER R,

1 XM&IFE

1.1 %

YEHL 2009 4F 1 H—2011 4F 12 A 7E 55 st E R
2B R o B B T ARSI (CPB) O IEFA
IF ARG AL ERE WA b 1 18 Bkl R
A 17 LET (serum creatinine , Ser ) {H J: 28 9% & X
HAETFARAT 7 d AR AL Ser {8, HEBRFR
HE N 75 BB R AR T AR B . AR 2012
4E KDIGO FiifE, fFE& AR Z—H BRI W AKI,
48 h N Ser KT+ =0.3 mg/dL (=26.5 wmol/L)
B IERIERY 1.5 A5 5L, H ARk 24T it
BURAAE T d Z N 854E 6 h JRiE<05 mL/(kg-h), A&
O LN (L A | R
12 &k

N F 2GR CAnAE IS 1 345 ) FR v R I A
KHEFR (AN Ser HUMGES ] CPB B[] 55 ) S5 HL T
S DI I e BERIESE Ser HEIAREES 7 K.
13 %it$5 ik

K SPSS B4, AR AT A IES
FILARL + BRifEE (X + s) Fom PR R LI 43 %
Fom ARBCXT ¢« K560 T HUR PR35, R A
TP AR A H 3, Mann-Whitney U K56 38 H
Mg, B ZE Logistic [\ 543 M PFAf A & 1 T 78
CSA-AKI fERs R 2, i1t 5 PR 28 40 B i e i A Ve
PSR (P < 0.05) #EARSEHER, Z5tlHiH
Logistic [f]J5 1% A 11 CSA-AKI fG [ K 2 sl {4
ZX (CSA-AKI 5F CSA-AKI),, PR A%
R4 HIE A 0.05 F1 0.1, BEwis1m A H (OR)
5 959 B(5IX ] (C1) . AKI 8500 B AR VA7 0t
ICU 9] 1] 995 BB 58 RN A2 5 19 18] 79 52 1) 75 22 5% H 208
Cox LU USSR U IPA it 9l 2R S AU L (HR)

95% CI F P, P < 0.05 WERAGI¥E XL,
2 4 B

2.1 CSA-AKI #9% 7% %

1 575 1l B A5 G 98 AR IERE A S5 )5 19 53 #
ARG 534 % CSA-AKI, BIGHH 34%,

22 BHUHIE

D FAE AR H7 (55.0 + 14.0) %, BPE L
51%,, EXT 534 1% CSA-AKI [ HE 5 1 041
Bl & A CSA-AKI By B F G RTEFR Y ELAR , 25 58 Wk
NRHE CSA-AKT B Bk B4 AR IRE

B4 (body mass index, BMI) (P < 0.01) . A = ML
H(P < 0.001) BERFGIE S (P < 0.05), 5851 2 1]
15 2 RO PRI HR 2 (P < 0.001) Ll i, kA
CSA-AKI i3 Ser 7K #1m (P < 0.001), 55 1fiL 53
AR (P < 0.01) , RSMEA BT 3K (P < 0.001),
MU R (P < 0.001 ), 35 50 ik BEL W st i) 4iE
K (P < 0.001), R dis AT 2 020 4 S fs (P <
0.001), 7 CPB b 2 r S 0 3l B 841K (P < 0.001),
FLIR K A= (P < 0.001) , RJF 3 d fRiE>38C(P <
0.01) BRI AT (P < 0.05),

22 i (1.4% ) f8 5 5 2 B B ARIAYT (renal replace
therapy, RRT), {EBEEIGIER A 1.3%(20/1 575),
LR %A CSA-AKI (B E A H, CSA-AKT SR E A
B AR BRI AE R (P < 0.001) FIEE K A4 B i8] (P <
0.001),

2.3 CSA-AKI #9480 % 5 B %

HRZEER BN, AR RS CSA-AKI 4
A AREIR =65 % (P < 001), BIE(P < 0.001), 7
BMI(P < 0.001), i IfiL & 52 (P < 0.001), B IRG 5 (P <
0.01), JuJH 2 FH g 5 2 (¥ M PR - (P < 0.001)
Scr>88.4 pwmol/L(P < 0.001) , RAMEAFH] =100 min
(P < 0.001), 3 21 Jhk BHL Wt B} [8] =60 min (P < 0.01),
TEFAR SR LL 4 (P < 0.001), Fe i CPB
AR B IREE (P < 0.001) , HLGE S ] =9 h(P <
0.001), 7.2 =2 mmol/L(P < 0.05), FARJG 3 d K
IR >38C(P < 0.01), FARWIMME NS AT 5
CSA-AKI & ESAHI(P < 0.01,% 1),

Z &K Logistic FIHHr&5 R xR, 9k M
R AT A et R SO AR R A A
CSA-AKI i E [ 2, CSA-AKI il <7 15 6 [ & 4
5. B (P < 0.001), 5 BMI(P < 0.01), Sl (P <
0.001), JiE & ZEHIBE R IR (P < 0.05) , 2140 o fay 13
(P < 0.001),CPB Hf[a] =100 min(P < 0.01) , HLE
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Table 1 Univariate analysis for determinants of acute
kidney injury
Ap i OR  95%Cl1 PfH
T (=65 % vs. <65 %) 1.35 1.15~1.65 0.001
Bk 1.56 1.33~1.85 <0.001
BMI 1.36 1.19~1.56 <0.001
Fhk
1o I HE S S 1.98 1.66~2.36 <0.001
15 PRI s 1.48 1.15~1.98 0.004
ik 55 4l M DR e 1.76 1.29~2.46 <0.001
2 P BE ZE M Rl 1.42 0.08~2.55 0.225
Sk SR 1.13 0.72~1.75 0.644
8 1 B 1.33 0.76~2.54 0.310
INERES 1.34 0.94~1.96 0.105
e ik s ik s 5 1.07 0.89~1.24 0.496
SHNAE(=35% vs. <35%) 1.88 0.99~3.54 0.055
Ser (>88.4 wmol/L) 3.45 1.94~6.14 <0.001
T2 1.09 0.92~1.32 0.359
RN 1.15 0.87~1.53 0.374
ENGE

1.39~1.96 <0.001
1.09~1.58 0.004
0.98~1.46 0.106

IS MIEFRIFA] (=100 min vs. <100 min) 1.64
Kk IerAIrHE] (=60 minvs. <60 min) 1.32
SN (<60 mmHgvs. >60 mmHg) 1.18

21 AR E (U) 1.01 1.08~1.13 <0.001
T ELOAE AR 0.85 0.74~1.01 0.053
HaRmE 0.19 0.02~1.85 0.154
LRy T 0.73 0.55~0.89 0.001

B ILTER 0.98
AR E CPB i A2 Hh 2 IR 1.68
M40 2 (<20 min 95.>20 min)  1.02

0.77~1.26 0.835
1.39~1.96 <0.001
0.99~1.04 0.223

VN
WA (=9 h vs.< 9 h) 1.88 1.56~2.24 <0.001
FLE2 (=2 mmol/L vs.<2 mmol/L)  1.19 1.02~1.42 0.033
ARJG 3 d WAEIE>38C 1.27 1.07~1.48 0.006
A S AR g 352 i 0.94 0.76~1.09 0.345

%2 CAS-AKI EREEHNSTENH
Table 2 Multivariable analysis examining covariate factors
associated with AKI development

A Il 95%C1 P

5 142 1.16~1.72 <0.001
BMI 127  1.12~1.49 0.001
o I 9 S 149 1.22~1.85 <0.001
ik 5 4 RO A PR e 1.55 1.05~2.29 0.026
JIUBT (>88.4 wmol/L) 1.86 0.95~3.73 0.077
BRI CPB A R SRR (C)  1.23  0.98~1.58  0.096
LY (U) 1.07  1.06~1.12 <0.001
PRSMIEEREF ] (=100 min) 132  1.08~1.64 0.008
HIAES (=9 h) 145  1.19~1.77 <0.001
i S =T 0.69 0.55~0.89  0.005
ARJF 3 d AIRIE>38C 1.24  1.02~1.50 0.037

SEFE =9 h(P < 0.001), FAJG 3 d HIAIE>38C
(P < 0.05), EAFFEERE, FEARRS M5 BMI, &
I TR 05 2R 45 AR DR | L A4 S B B[] AL
BRGE AR, 5w T (8 A R B R CSA-
AKI KE(P < 0.01,%2),

Z 7B Cox H M XU AR 7Y 73 BT i 7, CSA-AKI
S B e SRR S T PRl (RS IE i ANAS JE
J5i B HR:2.18,95%CI 1.15-4.26,P < 0.05; & 1EJq
HR:2.26,95%CI 1.15~4.47,P < 0.05), {HK &
CSA-AKI /& ICU HA[RPRAER A7 fa i R R, T2
RRT RES2: ICU 1 [] 955 583 B 2l 57 e s PRl 2 A
BE R R IE AR A Al N fE R [ & (3R 3)

%3 CSA-AKI #1 RRT Xt ICU HA 8] £ Be i i85 7C = 1 %
iz

Table 3 Impact of acute kidney injury (AKI) and RRT on the

intensive care unit length of stay (LOS)mortality and

In-hospital mortality
A Er FAZIE HR (95% CI) FEIEJF HR(95%CI)
ICU el fEBelii|l  1cuiml AEBCEE
CSA-AKI 127 2.18 142 226
(062~2.60) (1.15~426)* (069~2.76) (1.15~447)"
RRT 586 18.65 576 1777

(261~1350)* (8.76~40.54) (236~14.17)* (8.66~41.46)*
KOEAEWS MBS, “P < 0.05,"P< 0.001,

3 3 R

BE A 55 T AKIN #5 # #1 RIFLE #5 7 % 38 79
CSA-AKIT (1) % 9% 3R 53 ) 2 12.4%~39.0% /1 18.9%
~31.0%", ARBFFEEE R R CSA-AKI 1 & KRN
34% , 75 B RRT MIIRYT HIE 1.4% RN 1.4%.,
54k CSA-AKI #H I, CSA-AKI feFEZ4e e, A Beit
[B] A1 1CU £ Be AT 4

Marcus %5 CHRIE , O NEAR G Ser T BN LT
26.5 pmol/L, 1 5K HIRILR I B AHC . AT
B, CSA-AKI #8359 Ser T 5 8 30 A 319 58 %
HOMAEA S YIM G, FHE RRT B E AT 2 RRT
SR BT AU B S

ABFIE 2 W], CSA-AKI f5 3 1 A 4 o5 2 B
PE EAE B BMI, fif 1 I 5% 25 42 1l i 1 DA A
I R SR S . X5 Rosner O AR —3 {H
5 H A I R N AT — 307 AR SO X R
()25 5] Be 5 AR Rl 56,

SCHRHRAE , CSA-AKT & A 5 i Ifi. .CPB Y [&] A1
HUBRE SR AR G , H AR i 15 CSA-AKI 57
FHOC, FE CSA-AKI 1) & AR I HEAE S AR5
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WA AR EF AR B P 1 AR e
YA, AKT 9 & 2B XU 2538 1 1.078 %, CPB B[]
1 100 min 5 CSA-AKI 4 % A= i 35 A0 56, HLGE <
IR 9 h 5 CSA-AKI B9 & A= B3 A G

DUFE 63 0 T 05 2 CPB MEVE I B DL K & it
B2, 02X A G & JRAPEAL S, AR, A5
RIS AH38.5% , 2 CSA-AKI FY M ST f b R 25
PRI A A A FE AR AR 2 — | TR RV IR A 2 S 3
BRI R A, ARG A R —Fh 2 B RIER
N AR EEGL G R, RIER ARG AKI &4
R EEEMER, Bk, N ARG & N 2355 1
DU/ CSA-AKIT & A 19 XU .

Yo 4R 1k, i A & BT LA G B /> CSA-AKIT
BRI ZEY), ARS8 R B b TT 225
BRI NURR 7E P A AKT XURS: J 1 JC IR St A4 VE L 76
CPB H[a] & &) T A9 FH AT DAfE CSA-AKT & A X
B2 30% , T & HF EZARYEH . SR T
S — PR R B TR ), TN PR T $
B, EE A BURAME R, X s an il AT
FIVEF AL A4V, Nakanishi 25 10075 — 50 i BE M
BEHL BUE | 270 % BB 9% v & AR | 5wl th T
N FHAE CABG J& BRI 1L-6 A1 IL-8 A9 FHE:

g LT AR o8 45 0 WoR | AR o KDIGO
PR, CSA-AKIT ARG, S5EK MR H ICU
A BE s [R] R SE A6 52 TE AR DG, AU <A ] 76
RSP EL A ARG 3 d N A IS B Rk B
CSA-AKI KAtz fa b 2, RIIL, A 80RE Y
b A I B ] AR ) A PR 2R AT DA AR R CSA-
AKT &A= I RS 24550 19 B DR SR me AT ELA Pk e
1w T A9 FHAE CSA-AKT &A= il (g Ve i L 5
& AR —E R R, 15, AT — 1 1]
B B B RIFY, 25 5 7 AR e s FRUR, B =
PREE:AYGETTHERE, AKT B2 Wibr v LS B8 T Ser 7K
e, R, T — 25 A R REATL G B0 ke it
— SR
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