%530 % 55 16 11 hEMREFZZE Vol. 30 No.16
2020 48 H China Journal of Modern Medicine Aug. 2020

DOI: 10.3969/j.issn.1005-8982.2020.16.006
XEHS . 1005-8982 (2020) 16-0033-06

RiMEBER / KALEF ELE TR SMEER O
FARERIEEHR G EEHMES T

WEF R, ASE, 9@
(LEFE—ARER 1. AEHA, 2. 4B F, i 201600)

HE . BHY KT AMEOES / RIEF AL (UACR ) TR RIMEIR S IR F KRB K A &% R4
(AKI) B4adnasr /el mmIa, FiE IR 2018 42 A—20194F 5 A LETH—ARERETHS
NEAZ B St T 4 & IRBAT R SNBER G I R e 82 6 &4, RIBARE 7 d ARG AL AKI, % AKI 4L 30 4
Fodk AKI 2052 4], i EEZANTR LY %A (ICU) % B uACR, SiFWLEF (Scr), ZPEA 35 5%
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KA AKI 8 e B &, 558  AKI 4L\ ICU B APACHE Il # % . Scr % uACR 3 T 3F AKI 4L (P <0.05),
7 eGFR A& TIE AKI 40 (P <0.05), % % B Cox B30, fF# [RR=1.078 (95% CI : 1.002, 1.315) |.
& JE [RR=2.184 (95% CI : 1.294, 5.165) |. #& % [RR=1.297 (95% CI : 1.046, 1.485) |, 4k 7E3RAF
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i uACR[RR=1.914 (95% CI : 1.453, 3.162) | &R ARSIk F K & # KB & 4 AKI 89 1R 2 S B &
(P <0.05), 2ROCWELH, NICU B uACR il AKI, 5 AKI, KJF 28 d AL TH ROC W& T
AR H A 0.784 (95% CI : 0.691, 0.835 ), 0.550 (95% CI : 0.507, 0.615) % 0.716 (95% CI : 0.680, 0.782 ),
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Predictive value of uACR for AKI after cardiac surgery
with cardiopulmonary bypass

Hui-yu Hu', Min Zhang', Xing-mei Zhou', Yu Bai’
(Department of Critical Diseases, 2. Department of Emergency, Shanghai First People’s Hospital,
Shanghai 201600, China)

Abstract: Objective To investigate the predictive value of urinary albumin/creatinine ratio (uACR) for
the occurrence and prognosis of acute kidney injury (AKI) after cardiac surgery with cardiopulmonary bypass
(CPB). Methods 82 patients undergoing cardiac surgery with CPB in our hospital were selected from February
2018 to May 2019 and divided into AKI group (n = 30 patients, 36.59%) and non-AKI group (n = 52 patients,
63.41%) according to serum creatinine (SCr) changes. The uACR ratio, SCr, acute physiology and chronic health
evaluation Il (APACHE II ) score and estimated glomerular filtration rate (¢GFR) at ICU admission were detected
and compared between AKI group and non-AKI group. Multivariate Cox regression model and receiver operating
characteristic (ROC) curve were used to analyze the risk factors of AKI and predictive value of uACR for AKI after
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the surgery. Results Compared with non-AKI group, the uACR, SCr, APACHE 1I scores in 30 AKI patients were
higher (P < 0.05) while eGFR value was lower (P < 0.05). The results of multivariate Cox regression analysis showed
that age [RAR =1.078 (95% CI: 1.002, 1.315)], hypertension [RAR =2.184 (95% CI: 1.294, 5.165)], diabetes mellitus
[RR = 1.297 (95% CI: 1.046, 1.485)], CPB [RR = 3.882 (95% CI: 2.127, 5.089)], aortic cross-clamp time [RR =
1.406 (95% CI: 1.079, 2.178)] and uACR at ICU admission [RAR =1.914 (95% CI: 1.453, 3.162)] would be the risk
factors of AKI (P < 0.05). The area under ROC curve of uACR predictive for AKI, severe AKI and death within 28
days after the surgery were respectively 0.784 (95% CI: 0.691, 0.835), 0.550 (95% CI: 0.507, 0.615), 0.716 (95% CI:
0.680, 0.782). Conclusions Our data suggested that uACR might reflect the severity of early AKI after cardiac

surgery with CPB, which would be the sensitive predictor of the occurrence and prognosis of AKI patients with

cardiac surgery with CPB.
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2MER Cacute kidney injury, AKI ) S EAE N
P B G TR AR LI IR IR —, AR TR
o MRAEECHRIRA TR SRR g, DR ARG A
FREE [ AKL & AE56A] 5K 20% ~ 40%, 1 H20 1% ~ 5%
JUH AKI BE T2 ENTRIT Y. HEl, BT
Biiih AKI A RCTBE, A A i fE R T S 45 7
GHTH, XL TR IO e, R TP
MIZER, ARATFIM ., B.— BORER T & BERW . &
IENES NN 117 SN N2 N LTI e P T O A S N
V& WLEF ( serum creatinine, Scr ) K288 )& 10 IF T
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Ser. JRZE % (blood urea nitrogen, BUN ) K JR & %55
IKE AN, B+ -1, 4N % -6, |
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PR VERIR e U, Padt, ERER) LIS W
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F /7 FRAVEF ERfE ( urinary microalbumin/creatinine ratio,
uACR ) I PR L5 FH 1 38 52 700 s ) RO PR 1
Wi O SR bR, (HEHDRFVE.OIETF R AKL
W RAAR DA FH . BRAEA R, REA
&R E S S0 IET AR AKLR & ARSI,
HREERET ZHEMREY, % i PRIl pR i
HHLIER 5 Z IR Z IR R T, Bl an bR &
RN, WERITERAR, T uACR AT RIS 4 b S ke
PROYCEE L B HRIES B0 PRI, AT DA E WL 4%
uACR 75 R I BUE A SMERR O IEF A S5 %25 AKT I

PRAEE, LIRS AKI B E TSI &
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TEHL 2018 4F 2 H—2019 4F 5 A7E LM s — A
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ETARR 82 il . Horb, T 49 ], 2ot 33 4]
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ORFI&MERA . HrOoshE L O B R H 5528
GRAEFZ, A OIETFARIGME ; QFZARIMEL
HRITLIEFAR, GFE2HENTAR ; O BE
FARHIAREA AKL ; DIEIREERI S, BEMHFE
P BAME R HERRARAE - OARFTA 18 M 5 g
Wi B SRR B R A TR s s R R R
QAR B 25 ; OARTIET S H R
A EAE W 955 53 intensive care unit, ICU <24 h 3BT,
AT S T AR R R, Il B B
RS IR
1.2 ARE AKI 2

Jii BEAR G AE ICU Ji5, BRI Ser I 5%
Rg/NBF PR, Ser (ORISR FH IR S 28 W FFHCT0 . AR
i 2012 4F it 4 BRI 5 414N (Kidney Disease
Improving Global Outcomes, KDIGO ) & F AKI 1Y 2
Wit ", FF A LAUF GG Z —BIATi2 R AKT : DA
J5i 48 h N Ser b FF = 26.5 . mol/L ( LLKSMIEER.C IE
FARBAIK Ser (HAIELME ) ; QARG 7d N Ser I
Ft= 15 5 HLME. TR 7 dJ5 Ser Frm 52 m R 2
B2 AMERSWIERAE . 53 /M B KDIGO 43 #iARfEC t
TIREREGE, AT RBUREAE) : O Ser
T 1.5 ~ <2 LA = 26.5 wmol/L 4 AKI 1 15
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@ Ser EFF2 ~ <B3AEHLLME R AKI 2 5 B Ser -
Tt= 3 5L (DK = 353.6 wmol/L 2y AKI 3 1], Hr,
AKI 1 AR08 AKI, T AKI 2 0 AKI 3 35 0 T 5%
AKI,

1.3 WMRAE

130 WEARTADKSE  EERE N O2EPeRk . Jhal
I sl AR Ser FEFE 0B /R G T 2R eGFR EEZRAA
ARHRSMEIRETE] . S IKBEBASE] . A 1CU B 22
P A 2 S8 PEAEROIR DU RS T ( APACHE 1T ) $E43
132 sigtrkRfE BEAMEICUJE, &XAHF
mHElBE (B4 6:00 ~ 8:00) REUN &k 4 ml BT
EDTA HiEER M4 (3EE BD AH) o, Ji5Mg/Ne
A BCHTE PR , #3000 r/min 2540 20 min B FIE -
133  Ayisgdaiaen R DXC800 4 H A4k
S FT A B R R ( 3E 8 Beckman 2 &) ) 6 L 1E
Ser, BUN, & NHEERE (ALT), ZAH5L%E (AST),
PRARE: PR 1 B RS, AR o JEs Tk vl 1R 1
1643 (MDRD ) {5 eGFR. H34E Ser HIWr % 7 d
MBS HBL AKT, uACR= JRIGEHEA / RIEF. #
7d R AKL, WM ARASREE 2601249 H 5 #7858
KL AKL, WZESCRAE 7 d #bki, s m. %
PRIRBRAE AKT SREHAIZHT 1 d. #5124 H A e A
KR K AKL BE ARG 55 3 KM bRAS 2517 )5 2k

1.4 SitFEFE

B3 MK SPSS 17.0 Geit ikt BRI
B = hREZE (xxs) FOR, R RS  THECE
BHAR (%) Fom, R x5 5 256 ROC 2%,
SEME R R HZHE R Cox MIFHRAL, P <0.05 4
EREGIEE L

2 #R

21 AKI REERIERER

AKT 4 E AR5 28 d SET-% K 23.33% (7/30),
IE AKI 4B BEBENAET % 3.85% (2/52), 4 x°
K, 2R A% FE X ( x'=5.534, P=0.019 ), AKI
TR AKT 4.
2.2 WAIGKERLE

PRZLE B L) | B AR iaE . FAR Dy 20 ORBEFA |
TEAR Bk 55 B RS AR K BBk FAR ). ARRiTE Thfigds
Fr (ALT, AST. BUN. Scr. eGFR } uACR). A
i ot S DRI TRASH B IR LU Bl L, 22 RG22 X
(P>0.05); MiPHAL AR, &I BRI . (RIME
IRBFIE] . F2 S KBH WA [E] & A ICU Bf 4545 ( APACHE
T PFE53. Ser. eGFR K uACR) &, ZRE 41T
Y (P<0.05), AKI 41 A ICU i} APACHE T $F45.
Ser. uACR & T3E AKIL 41, T1fii eGFR X FIE AKI 4.
W 1.

F1 FARKERLLER

JEAKI4 52 53.16+13.67 30/22 5(9.62) 0 (0.00) 0 (0.00) 17 (32.69) 24 (46.15) 11 (21.15)
AKI 44 30 59.82+11.91 19/11 9 (30.0) 4(13.33) 2 (6.67) 12 (40.0) 14 (46.67) 4 (13.33)
il x4 2.224 0.252 5.584 7.289 3.553 0.924
P{H 0.029 0.616 0.018 0.007 0.059 0.630

JEAKI 4l 40.67+23.12  54.15+22.46 8.38+5.24 79.77 £ 16.83 116.23 £ 16.48 26.72 £7.29 103.75 £ 28.36
AKI 4 4993 £20.54  63.81+£26.92 10.41 +5.10 82.74 +19.45 110.52 + 18.67 28.38 + 8.96 129.01 +32.29
o x*MH 1.818 1.743 1.706 1.439 0.912 3.692
PiE 0.073 0.085 0.092 0.154 0.364 0.009
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JEAKI4l 70231648  572.23+41630 2 (3.85)
AKI 41 81.52+18.67  613.89+52746 3 (10.0)
o x 2.845 0395 0413
Pt 0.006 0.694 0.520

12.85 £ 4.41 84.56 +20.42 101.38 +20.75 33.16+17.34
19.48 + 6.04 117.85 +27.96 76.94 +25.81 65.78 +21.97
5.713 6.196 4.693 7.430
0.000 0.000 0.000 0.000

2.3 {EIMEIROBEFAREL £ AK KR EE
VEHUFI A1 22 548 G4 7 U AR R AR o,
PLAKIVER RAE £ ( AKT (A 1,3 AKTR{E A 0 ),
KHZHER Cox MIASMHT, A5 HAFES | 350 R |
PRSMIEERESE] . F=SKFHWTETH] A2 A 1ICU B uACR /2
IRIMEA O NEF AR B E ARG KA AKL 980 7 16 fs R
% (P<0.05), W#k2.,
24 ANICUBfUACR 5 AKI =& E K 28 d il
BHxXZ&
A ICU B, H5E AKI 415 50E AKI 4 uACR 43

A (7049 +12.35) Fl (57.84+9.21) mglg, 21
¥, ZRAGIHFEY (r=3.111, P=0.004), 7 AR
J5i 28 d NAET-HI A S 75 BIARIET BE Y uACR 4
4 (75.86 +9.72 ) F1 (48.93 + 25.48 ) me/g, 28 t K4,
ERAGIAE L (1=2.764, P=0.007 ).
2.5 UACR XK SMEIROBEF R 5 AKI, EIE
AKI X AR5 28 d igfr & BTN E

LA AKI 2 E AJ5 A ICU B uACR 65.78 mg/g 1EN
RrifEds, O AKL, H5E AKL MRS 28 d INFET &
HIROC HiZE R (AUC ), DLE& 3 FIlEl 1.

F2 EIMEROBEFARBERELE AKIHIZEE Cox MRS

A 0.078 0.004 4.596
fET (AR 0.090 0.028 6.813
BRI 0.073 0.015 2.982
PRI ERI 8] 0.117 0.035 13.445
F S K BH 7SS ] 0.218 0.102 3.650
A ICU B uACR 0.084 0.031 5.278

0.029 1.078 1.002 1.315
0.007 2.184 1.294 5.165
0.040 1.297 1.046 1.485
0.000 3.882 2.127 5.089
0.015 1.406 1.079 2.178
0.011 1.914 1.453 3.162

% 3 UACR XMEIMEIROEFARBERFTELE AKL, EIE AKI R ARJF 28 d AFETRITME

AKI 80.0 0.765 0.823 67.1

IE AKI 59.4 0.557 0.645 62.8

AJ5 28 d WFET 86.1 0.810 0.893 57.6

0.618 0.704 0.47 0.784 0.691 0.835
0.584 0.695 0.22 0.550 0.507 0.615
0.542 0.627 0.44 0.716 0.680 0.782
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HRAE 2016 4 [0 E AN AR 5 AR SMIE FR s
HE g, RERIMEATARL GO STF AR
1) 70% VAL, & HETRZHCONE BT AR oA ] sk
MHEARFBZ —", HEAJG AKIL @ R4 R — R
PG R IHMERT > — 3% 22 i T2 BRI R E 1Tk
HMIGFR O E T AR IR P25 245 B AL T Bl il AR RS
JEHLUR W32 2, T80 JAEE &A™
W B e E R, TR N (AR5 JL/ N 2
R ) Wl AKEY, ABF5R g A 82 il {A& HMME H
ODNEFAR G, Hr 30 Bl & ARG AKL, KAESR
36.58%, X 5E AN NATANOV 25 " (RAIF 57 25 S A —
. WEACT AKI 98 L —FARB IR, ST Leir
F N HRIEHLRIPT ST IR A, AKT B 2 AU BR T
By AR AKL R R B A B N R .
2012 4F KDIGO #8 " H BT B8 1 AKI B2 Wibn e,
W Ser AL H IR EAF N i F LRI WE bR, AT
KAHERT T AKT FHAY % 10 (A A, R
ZBEUME L Ser BT, BABSKABERN
FET- ", i H KDIGO #rifEHh JF R 2% SRR BEAH . AR
HIRARSE IR SEE 0L, BRIIAR 22434 KDIGO XF AKI
FIZWibR it — B A S, HHREFRERE. 5 F
i 2550 1 RIS DR I AN {8 ) 8 b A4 55 AKT 912 Ak
R, PR ICU FISET- R,

Ser FR it A8 A BB BRI S5 U 25 5 2 B
MR R THE, GRS . Ml SEalgn . Rah
SMEPENUEFEA . LT, HORBRDIBETCHERE . X
Ui HERE B 25 R A0 ", BRI Ser X AKI Y
WAL, AR R, REREEEE
KA 48 ~ 72 h WA B Ser Fhi, X F R

TREEIEHEMN 1/3, Ser ASEKIMEFHIAS". 7
Ah, RERMRZERK, REZBHEMHTRKN,
HIREW L, SRR L 2060 IR ARFSE
i, HTREAR AL S AR, EH IR
YE R AKTZWHKHE . T LA BRI AR 2K Ser AR &
AN AKLIZWHERR , JFAREVE N IUE b7

GRAMS 25 " it 4 11 200 151 5l Jiik 6 R A8 1k 8 %
OB AT — TR A ATHE T . BEWT A Y, KIS
uACR THEr, BB &4 AKI YK B Wi fn ., bR i
FIAR AT DUR WCB I 2 B s ek, IR HLS
ANERFE R AR S AE H, R B SR R0
FREEARAL " PRAE AR R PR US54 R
S UIAG, (IR R, HaiR S —
FEARI L HE IR TE AT 5 . RS I T 1) P R S A
—2, K uACR FEMA P AERE A RS, TRE
B YRS b S L B DI RE LIRS . ARG, AKT 41
Ik AKI AT uACR S H LT 2R, (R IRSME
RO ETF AT AR ICU B, AKI 24 #3% uACR W 5
FHE AKL 41, i H AKI 8™ 5, uACR @i, —
7 T S e /N BR S R I E B Ve T 5 59— T
B /N OO A RS, PR SCBE I 3805 ek
TR IR T R g 2, R NV E MO R
P, 2B R AL 2 — b T SRk
uACR 275 AT 1E N AKT [ TINTE R, EH 00K AL
2 Cox [IAHAIFN ROC MZ/3HT, TESE uACR 2K
AMIEFRODIETARG KA AKL ST Gl R %, T HH
T AKT SRS 28 d %6 HA TS A PR R = o

ZE TR, PRAMIE IO IE T A B 5 i B i
MFREER, BT a3pia B, HRnlkR
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