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(FE] BRSBTS vT 7 M PR 1Y 21 75 Wl SR 3805 ) 52 1R (suPAR) B2 bR v o4 L 200 it BH e il AH 56 2208 25 1
(NGAL) . JREHERAS43F- 1 (KIM-1) X B BETF A A S M Z0PE B 4545 (CSA-ARD) I RIS Wi (. A3k RHATHE
PRI IR RIS, LR A20204F3  —20214F2 7 2EBG 222 18 2455 — b I Be O MES MR TR SMIE RO JIE TR 19 1 35
17061, EARBIAMAIG2h, 2d. 7 d% 50 B8 B K I R PR, R BB S92 W B (ELISA) I 4G 1M1 2K suPAR . JRNGAL .,
JRKIM-17KF o $AR 57 A2 75 & 42 AR WAKIA (n=34) FIHEAKIZ (n=136), FLEPIZI3EsuPAR, JRNGAL, JRKIM-1
KB 5 K HlogisticlTl 43 HT CSA-ARIE G R 28 5 383 3203 TAEFRIE (ROC) IR ZE TEM 1L 2% suPAR, JRNGAL .
JRKIM-1%F CSA-AKIF L BHIZ W Ml . 5 5R  AKIZH I suPARVK V- B it i35 T-HEAKIZH (P<0.01), AKIZH AR J52 hiY FRKIM-1
KAJG2h, 7 AR PRNGAL/K -2 i & FAEAKIZ (P<0.05) . ROCHNZMTEE SR R, Rij. AJ52hifidEsuPAR, K5
2hFRKIM-1. NGALZKiCSA-AKIY 4k T FL(AUC) 30l 0.683 . 0.717. 0.643, 0.631; AR J52 hifl 2 suPAR+
JRKIM-1+/RNGALIJAUCH: K (AUC=0.793, 95%CI 0.708~0.879, P<0.001), HURJF N64.71%, Hi5tJE 782.35%,
Logistic[m HHrab Fon, fEA8IE THERI, ARTZA 2 5280 (LVEF) . (8 (ALB) XA 52 hWULEF . A58 5/ ek uE
d % (eGFR) . MR EZE(BUN). KIM-1, NGALJ5, AJ52h suPARYIHCSA-AKIFIMST G INZ . 4518 Il ¥ suPAR,
FRNGAL. JRKIM-13 0 RIS Wi CSA-AKT; PRI, AJF2 hifl 3 suPARAYIS WL RE e fE s BEA KA J5 2 haf 2%
suPAR., JENGAL, JRKIM-17] 3 — 2542 5 XF CSA-AKIAiZ Wi sk it o
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[Abstract] Objective To explore the value of plasma soluble urokinase-type plasminogen activator receptor (suPAR),
urinary neutrophil gelatinase associated apolipoprotein (NGAL) and urinary kidney injury molecule-1 (KIM-1) in the early
diagnosis of adult with cardiac surgery-associated acute kidney injury (CSA-AKI). Methods A prospective case-control study was
conducted with consecutively recruited 170 patients undergoing cardiac surgery with cardiopulmonary bypass in the Department
of Cardiac Surgery, the First Affiliated Hospital of Army Medical University from March 2020 to February 2021. Venous blood

and urine were collected before operation, 2 hours, 2 days and 7 days after operation, and the levels of plasma suPAR, urine NGAL
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and urine KIM-1 were detected by enzyme linked immunosobent assay (ELISA). According to the occurrence of AKI 7 days after
operation, the patients were divided into AKI group (n=34) and non-AKI group (n=136). The levels of plasma suPAR, urinary
NGAL and urinary KIM-1 were compared between the two groups. The risk factors of CSA-AKI were analyzed by logistic regression,
and the value of plasma suPAR, urine NGAL and KIM-1 for the early diagnosis of CSA-AKI was evaluated by receiver operating
characteristic (ROC) curve. Results The level of plasma suPAR was significantly higher in AKI group than that in non-AKI group
(P<0.01). The levels of urinary KIM-1 at 2 h after operation and urinary NGAL at 2 h and 7 d after operation were significantly
higher in AKI group than those in non-AKI group (P<0.05). ROC analysis showed that the area under curve (AUC) of preoperative
plasma suPAR, postoperative 2 h plasma suPAR, urine Kim-1 and urine NGAL diagnosed CSA-AKI were 0.683, 0.717, 0.643 and
0.631, respectively. The AUC area which combined detection of postoperative 2 h plasma suPAR + postoperative 2h urine KIM-1
+ 2h urine NGAL was the largest (AUC=0.793, 95%CI 0.708-0.879, P<0.001), and the sensitivity and the specificity were 64.71%
and 82.35%. Logistic regression analysis showed that after adjusting for sex, preoperative left ventricular ejection fraction (LVEF),
albumin (ALB), postoperative 2 h creatinine, postoperative 2 h estimated glomerular filtration rate (eGFR), postoperative 2 h blood
urea nitrogen (BUN), postoperative 2h KIM-1 and postoperative 2h NGAL, postoperative 2 h suPAR was still an independent
risk factor for CSA-AKI. Conclusion Plasma suPAR, urine NGAL and urine Kim-1 can be used for early diagnosis of CSA-AKI.
The diagnostic efficacy of plasma suPAR at 2 hours after operation is the best when detected alone. Combined detection of plasma
suPAR, urine NGAL and urine Kim-1 at 2 hours after operation can further improve the diagnostic efficiency of CSA-AKI.
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suPAR5 CSA-AKIMAHIENE o ASHF 5 38 3 WL 40 I
FARJF MK suPARIY BB, FRIT I I suPARXS
CSA-AKTHY I BN A, HEEL I K suPAR S BLAT
B R A W A R R 20 B T e T A 56 28 R R
[ (urinary neutrophil gelatinase associated lipid carrier
protein, NGAL) . "B I 1ﬁﬁ¥-l(urinary kidney
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1.2.3 i%ﬁﬁﬁ%*ﬁ{ﬂﬂ %Fﬁ@@@éﬁaﬁwl}ﬁ(enzyme-
linked immunosorbent assay, ELISA)%K: il I ¢
suPAR X JENAGL, KIM-17/KF ., suPARIKF| & H
F}# Virogates /A il , NGAL X KIM- LA FI & ¥R IE T
K ER&DAF] o A I 4% AR & 16 B A5 R A T 4
E

1.2.4 50 0T  XTAKIZL S5AEAKIZA FARFTG B
IM3% suPAR M JRNAGL . KIM-1KF3EF7 AL, R)G
Pt — 2 HT CSA-AKII sZ M [ 2R, il ad 32 0%
TAEFHIE(ROC) 1 26 43 17 45 E W bR i ) X CSA-AKI
HIZWISLRE o

1.3 Siits#abBE SRAHSPSS 23.0F1MedCalc 19.0%
357507 o }Té)ﬂKolmogorov-SmirnovKﬁQ’ﬁEﬁﬁgi‘l‘
RN, RIEBSAE UxssFor, W
ZH [B) FL R R 565 S A R FIM(Q,, Q)3
7N, P L3R FMann-Whitney K 56 5 11807k}
DI (96) 227, WA A LR R 56 5 4 AN []
i 1] 5525 48 A 19 LR F FE 20 4 19 O 2550 W R
FHZ K FKlogistic[nl 9 53T CSA-AKIR 52 A [F 2%, Jf
ZIrRoCH 2, iF4hisuPAR. NGAL. KIM-1MHEG
R XF CSA-AKIFIZ Wi AL BE . P<0.0S N 2ZE A GiiT
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2.1 WA BEFAREGIRRGOR b AdFodt
AL70BIA TR IMIE IR O EF AR B 3, HPAKT
ZH340], JEAKIZL136%, AKIKE# 420.0%. AKI
HFB 200, 140, AEAKIZH B s4l], 82/, Wi
2 B PE R 22 5 A G2 L (P<0.05) . PRALR A1)
AERY . BMIL ARFTAIFAE CHEIRIG . SIE . 0 T)
W) . RRIEE RN . AR AL R bR [ 22 = S 1
3y BC(LVER) . I3 WUBF (Ser) « A58 /hskig i %
(eGFR) . IMJREE(BUN). H4Ifi(WBC). IfZIEH
(HGB). HHERIIM E 4> L (NEUT%)] . AR
IRSMIEEREE] . AR pREE . RJG2hI8R(Scr. eGFR .,
BUN)Z R ¥ LG it% & L (P>0.05, 1. 2),
RSN O T ARG, AKIZH A Jo 90 HL AL FH
[f] . ICUMEBerdIa] . A Be it 1] B K TR AR
(P<0.05), RATHEH(ALB). K54 KIREMET
EAKIZ (P<0.05, #2).

2.2 LR E AN R B [E) S A bR KO

2.2.1 Scr. I3 suPAR. JEKIM-1. JKNGALMZ
B AKIHIEAR G2, 7 diFSerskF0 8w T4k

AKIZ, ZRA5T2#E L (P<0.01); AKIZIATR.
ARJF2h, RfF2d. RJ57 difil 3 suPARK -2 IH B 5
FAEAKIZ (P<0.01); AKIZH AR J52 hJRKIM-17KF 1
5 FAEAKIZH (P<0.05), RJ52h (P<0.05). R
7 d(P<0.01) IRNGAL/K-B i i FAEAKIAL, HAxm)
) 25 P 2H JRKIM-1 . JRNGALK - 48 2 3 401
2F X (P>0.05)(3£3).

2.2.2 AKIH T ARATGSer, M2 suPAR, JRKIM-1,

R PILLOET AR B I RIELL GORE AL

Tab.1 Comparison of the clinical baseline data of patients undergoing cardiac surgery in two groups

IiH AKIH] (n=34) AEAKIZ] (n=136) t/y/U P

IR %, M(Q,, Q3)] 55.0(50.8, 58.3) 53.0(48.0,57.8) 1947.000 0.155
PSS /%) 20/14 54/82 4.044 0.044
BMI[kg/m* M(Q,, Q,)] 24.16(22.77, 26.66) 23.73(21.63, 26.09) 1930.000 0.137
B PRI [151(9)] 3(8.8) 6(4.4) 0.359 0.549
o IR (51 (%) ] 8(23.5) 23(16.9) 0.799 0.371
L SIS [ 151 (%)] 31(91.2) 127(93.4) 0.006 0.940
LVEF [%, M(Q,, Q;)] 55.50(47.25, 63.00) 59.00(54.00, 64.75) 1840.000 0.066
AR PRS0 [ 51 (%) ] 24(70.6) 76(55.9) 2.429 0.119
Scr [pumol/L, M(Q,, Q,)] 75.30(60.73, 87.00) 69.25(62.13,79.55) 1862.000 0.080
eGFR[ml/min, M(Q,, Q,)] 93.93(78.79, 102.63) 94.72(85.95, 106.62) 2008.000 0.236
BUN[mmol/L, M(Q,, Q,)] 6.32(5.08,7.02) 5.78(4.71,7.13) 2177.500 0.600
WBC[ x 10°/L, M(Q,, Q,)] 6.35(5.15,7.87) 5.82(4.83,7.23) 1917.000 0.124
HGB[g/L, M(Q,, Q,)] 137.50(112.75, 144.00) 135.00(122.00, 143.75) 2182.000 0.612
ALB(g/L, xts) 37.99 + 4.66 39.92 +3.75 -2.539 0.012
NEUT (%, x+s) 61.05 = 12.92 60.15 + 9.41 0.384 0.703

BMIL AT FE 4L ; LVEE ZEZESM4L; Scr. MUIE ML ; eGFR. R /NskiE 14 R CR A CKD-EPIA I TH) 5 BUN. IR E %(; WBC.

FI4Ml; HGB. I ; ALB. A& ; NEUT%. "M 40 E 4t
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R PALOHETARBE AR IR GO A [M(Q, Q)]

Tab.2 Comparison of the postoperative clinical data of patients undergoing cardiac surgery in two groups [M(Q,, Q;)]
i H AKIZH (n=34) JEAKIZ (n=136) U P
TR [H] (min) 293.00(239.25, 357.25) 260.00(225.25, 312.25) 1830.500 0.061
PR AMIGEREF 8] (min) 141.00(124.75, 191.50) 143.00(113.25, 171.75) 2097.000 0.402
AR R &t (ml) 2100.00(1500.00, 2800.00) 2200.00(1700.00, 2875.00) 2134.500 0.489
AR5 Y KPR 4k (ml) 1417.50(1060.00, 1905.00) 1700.00(1278.75, 2073.75) 1761.000 0.032
ARJ52 h Ser(pmol/L) 77.40(56.68, 89.72) 64.40(57.49, 74.39) 1832.000 0.061
AJ52 h eGFR(ml/min) 96.43(72.67,110.31) 99.46(90.57, 110.38) 1899.000 0.108
AJ52 h BUN(mmol/L) 6.37(5.12, 8.00) 6.00(5.09, 6.78) 1908.000 0.116
NP W AL IS 7] (min) 1817.50(1390.25, 2686.25) 1246.50(1039.50, 1533.75) 986.000 <0.001
ICUAEBERT ] (min) 5706.00(4045.00, 8128.25) 4295.00(3020.00, 5616.25) 1495.000 0.001
BAERERTE] (d) 17.00(14.00, 23.00) 16.00(13.00, 18.00) 1780.500 0.038

Scr. MLIE LT ; eGER. A% /R UL % (R JHCKD-EPIA 14 ; BUN. LR Z4A(; ICU. B M E

R3 ML ET A EE F ARG AR ] AR S KF A IM(Q, Q)]

Tab.3 Comparison of the biomarkers levels between the two groups at different times before and after cardiac surgery [M(Q,, Q;)]

ZH 5 Scr (pmol/L) 1fil %% suPAR (ng/ml) JRKIM-1 (ng/ml) JRNGAL (ng/ml)
JEAKIAL (n=136)
p NG} 69.25(62.13,79.55) 2.49(1.87, 3.44) 0.93(0.32, 1.98) 3.27(1.59, 6.26)
AKJG2h 64.40(57.49, 74.39)" 2.50(1.95, 3.48) 0.53(0.26, 1.42) 5.43(2.53,7.69)"
RJF2d 62.63(56.55, 74.55)" 2.48(1.91,3.18)%” 4.74(2.19,6.69) " 7.23(5.57,8.41)"?
RJG7d 61.10(52.70, 72.00) V@ 3.03(2.28, 4.02) V@ 1.21(0.56, 2.60) V@@ 4.46(2.51,6.61)"
AKIAH (n=34)
PN} 75.30(60.73, 87.00) 3.36(2.55, 5.47)% 1.11(0.70, 2.11) 2.85(1.33, 5.80)
ARJF2h 77.40(56.68, 89.72) 3.74(2.51, 5.36) 1.31(0.35,3.17) 6.54(4.73,9.32) "W
ARfF2d 105.65(83.75, 132.80) V@@ 3.19(2.46, 4.45) 4.32(1.30,8.78) @ 7.09(5.33,9.17)"
RJE7d 86.95(68.45,99.13) VPO 4.44(3.25,5.79) @ 1.86(0.74, 3.77) M 6.96(3.21,9.64) VW

Scr. MWL ; suPAR. AJ 5P PRI AL LF 1 B R RO 032 000 KIM-1. B IEB 9353 F-15 NGAL. rfvIH 40 i BA J5e it A DG 08 26 11 5
HARAILE, (1)P<0.05; SARFE2hIE, (2)P<0.05; HARG2dIE, (3)P<0.05; HAEAKIA [LEL, (4)P<0.05,

FRNGALI®ZS L% AKIZHScr/K F-1EA 52 dIFth
iSSP 3 (= NV N e b 8 T 1 B2 S (E R LT R T =
FARA(P<0.01). RJF2h(P<0.01); I3 suPARKF-
EARF2 MR BT, SRR TNREBE, K52 dit
Ve RAE, S PR TR, JFTEARIG 7 disIE(E ;
PRRIM-UKS-EAR JG2 N BT, ARJG2 dik gy,
AR, RIG2h2ZR¥H G4 L (P<0.01), &
ARJ57 dBW V% ; IRNGALKF-1EA 72 hl] & T
. RJF2 R, RIF7 S&#iE %, EJ50H 8
f TARTT K (P<0.01) (3R3)

2.2.3  JEAKEHFRAETEScr. M2KsuPAR, JRKIM-1,
JRNGALZEfL % dEAKIA Scr/K 18 AR J5 vEAT
PEREAR, RJG2h. RIF2d. AF7 A4 BAKTA
HIZKF-(P<0.01) 5 Il 2 suPARIKFT7EAR J52 h/ M
F, RJg2 diE2EANE, IR TARE7 dF ik
fH, BAH . KJg2h, KF2dEZFWA%i¥E
M (P<0.01); JRKIM-1/KF-FEAR G2 h/ Mg BT %
RJF2 AT E Ik, HoKFH B& TR, A5
2h. RJF7d (P<0.01); FENGALKFEAEAR G2 hHEI4E
RATEH B TS, 225738 528 L (P<0.01), K5

QAR , HACEW R & TR . RE2h, RE
7d(P<0.01)(5£3).

2.3 [f#suPAR. JENGAL. JKKIM-17ECSA-AKI
Bz kb imi RociRMras i wn, #
PRSI, AR5 2 hifll 3 suPAR T CSA-AKIF T 22
THEA(AUC) i K, }0.683(95%CI 0.581~0.785,
P=0.001), FeAENGAAE H}2.63 ng/ml, H M CSA-
AKIA UG E 4173.53% , i H4156.62%, A5 A
AU IM3E suPAR . RJ52hJRKIM-1. RJ52hJENGAL
b 22 7 oge it 5 3 ; #fsuPAR, NGAL. KIM-1
AR, HAUCK FARfT— A abn s, 1
1B K6 1 (R B I3 suPAR+ AR J5 2 hFRKIM-1+ AR 5
2 hJRNGAL) 5 EES K  2 (R 5 2 hIfiL 3¢ suPAR+ AR J5
2 hJRKIM-1+ R J52 hJKNGAL)Z B CSA-AKIFAUC
R ZES TG FE L (KL, 2, F4).

2.4 CSA-AKUGE: H % Wlogistic 45381 LA
%‘?logistic@”ﬂ%*ﬁﬁi‘, 5], REJLVEF. ALB.
suPAR. Scr, PAKARJF2hfJsuPAR, Scr, eGFR,
BUN, KIM-1. NGALZCSA-AKIfEfHE; £
K FKlogistic[ml 473 H7 s, FERIE TR, AT
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Bl ARETEAG2 M suPAR . JRKIM-1. JRNGALIZ W
CSA-AKIfROCHI £k
Fig.1 ROC curve of plasma suPAR, urine KIM-1 and
urine NGAL in diagnosis of CSA-AKI before or 2 hours after
operation
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— RJF2 h suPAR+ A J72 h KIM-1+
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) — REisuPAR+ AR T2 h KIM-1+ AR5

2h NGAL
—SHL
0 T T

1 1
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15

B2 I3 suPARBKA RJG2 hRKIM-1, JENGAL W
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Fig.2 ROC curve of plasma suPAR combined with urine

KIM-1 and urine NGAL at 2 hours after operation in diagnosis
of CSA-AKI

suPAR. ¥ P DRI BT P AR RIS W) 32 15 KIM-1. B I
B0 T-1; NGAL. s 20 A B e Al AR G 288 2 1

Fa  ANFEAEYAREYXTARTR 2 W B LA

Tab.4 Comparison of the diagnostic value of different biomarkers for early AKI

braEY) AUC SE 95%CI P U (%) FES (%)
AR FifsuPAR 0.683 0.052 0.581~0.785 0.001 73.53 56.62
ARJ572 h suPAR 0.717 0.051 0.618~0.816 <0.001 64.71 70.59
ARJF2 h KIM-1 0.643 0.057 0.531~0.754 0.010 67.65 70.59
AR J52h NGAL 0.631 0.050 0.532~0.730 0.018 88.24 4191
SRRl 0.756 0.047 0.665~0.848 <0.001 67.65 74.26
15 A Kz 2 0.793 0.044 0.708~0.879 <0.001 64.71 82.35

suPAR. 7] P R IGIGR L iR B RS 0 240 KaM-1. BB 14543 F-1; NGAL. HPki4i i i IS B AR OG5 25 115 AUC. ROCHIZR
AL SE.ARMER; BEAKEIN. R FTsuPAR+ AR G2 h KIM-1+AKJ52 h NGAL; BEAHM2. RJ52 h suPAR+AJ52 h KIM-1+ K52 h NGAL

LVEF, ALBMARJ52hffScr. eGFR, BUN, KIM-1,
NGALJ5, ARJ52h suPARYS A CSA-AKIHY I ST 15 [
R (S).
3 i i

CSA-AKUJE R AME R 0 I F AR5 09 7™ H 1 &
iE, IR 109%H0 B E T AT B IR AYT Y, kA
s B A BHAE AL o3 B2 4%, WTHRES B ARV 1
Bl E R . MRS . RE . E AR
i IR A VT IN  AE Z L K G A S e
M HAT, CSA-AKIfYZIK £ K HIKDIGOFRE,
T % AR ER T Scr SR B8 197284k, X} CSA-AKIf
EWrE E R, NIRRT RERIT L. AR
AU CSA-AKT, SR el B ERE T . i B A
A SO RAES, 1T el R By S
T, TR T RYZ W CSA-ARIE YR &Y
B R R Bk 22, F v A B A I DR I FH T S R

RUEY bR Y F 2 INGAL . KIM-1. JFIERY S i
MR 254 & M (L-FABP) . RS HHEAKH P55 E
17(IGEBP7) e 41 213 il 5% 4 )& £ 1 il -2 (TIMP-2)
as1e) i suPARULTE20174E 1 YK % ] T°CSA-AKI
fmFgE st (B, H AT T suPAR S CSA-AKIA
KM g U HE o E Y, B
suPARBKANGAL ., KIM-1%5 2 M2k W) h5 75 1) 7 )
CSA-AKIFYHIE . L, ARBFIEPEAL T8 8 Ay
Fras i 2 suPARIZWT CSA-AKIF Al SE M, IR T
1M 3¢ suPARFIJRNGAL . KIM-1 L4 K 564 6 0 1 2
suPARFIJRNAGL . KIM-1X%fCSA-AKIHiZWizk fiE,
PUHIHR 5 CSA-AKI Y2 WHBURR E M A 57

AHFFE RN, CSA-AKIM &4 H20%, KT
Harky 25 PHRIE 19 & A2, ATREMIEINAG . (1) AHF
FETAE T A . HEBRARME, HEBR T AR\14 15 )
e, TSR . BB AR S G R 1 AR
F (2)HF HAj#= X CSA-AKIGE — 1 E X AA
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RS CSA-AKIER R E E/‘Jlogistic |ERSRi
Tab.S Logistic regression analysis of the risk factors for CSA-AKI

A B SE Wald y* P OR 95%Cl

AP E
Ll 0.774 0.390 3.942 0.047 2.169 1.010~4.659
ARHTLVEE -4.509 1.962 5.282 0.022 0.011 0.000~0.515
A HTALB -0.116 0.048 5914 0.015 0.891 0.811~0.978
AR HifsuPAR 0.354 0.108 10.743 0.001 1.425 1.153~1.760
ARHijSer 0.029 0.014 4.474 0.034 1.029 1.002~1.057
AJFi2 h suPAR 0.509 0.128 15.939 <0.001 1.664 1.296~2.137
ARJF2h Ser 0.028 0.012 5.144 0.023 1.028 1.004~1.054
AJF2 h eGFR -0.023 0.011 4.145 0.042 0.977 0.956~0.999
AJF2 h BUN 0.224 0.111 4.082 0.043 1.251 1.007~1.554
ARJF2 h KIM-1 0.263 0.092 8.196 0.004 1.300 1.086~1.556
ARJFi2 h NGAL 0.153 0.064 5.697 0.017 1.165 1.028~1.321

ZHFE
P51 2.137 0.830 6.639 0.010 8.477 1.668~43.086
ARILVEE -5.373 2.344 5.255 0.022 0.005 0.000~0.459
RHATALB -0.076 0.058 1.722 0.189 0.926 0.827~1.038
A J52h suPAR 0.568 0.152 14.004 <0.001 1.765 1.311~2.377
ARJF2h Ser -0.027 0.032 0.733 0.392 0.973 0.914~1.036
ARJF2h eGFR -0.040 0.029 1.883 0.170 0.961 0.908~1.017
A JF2h BUN 0.050 0.158 0.100 0.752 1.051 0.772~1.431
A J52 h KIM-1 0.407 0.126 10.498 0.001 1.503 1.175~1.922
AJF2 h NGAL 0.164 0.081 4.100 0.043 1.178 1.005~1.381

LVEE. /% 8F M 40; ALB. A8 ;5 suPAR. ATV M IR LT IS BB 032445 Ser. UGS LEF ;. e GERAGE B /NERE 3 3R CR
CKD-EPIAFIHE); BUN. MR ZFA; KIM-1. B2 T-1; NGAL. VR A0 W e AR 2 2 6 5 5 SE. AR

P, BA LWk B ONRIFLE ., 200 B 4 M 4%
(AKIN) . KDIGO¥R#E, AHFFILE A ZKDIGOR
s G)ARHFPANTE RN EE, a3k Ak
R T LYILIEN, CSA-AKURIERE R (4)
A FEANT B AT B/ PR AR A AT I,
A RETR AR AKUE 5 () ARMFFEFEA TR/,
AR VIR TR 73 AT 2 AR, AR T RAEAS Y
W KR T CSA-AKIF K IR %

AR A, AR ARH] I I suPARI] 1 55 T
JEAKIZH, H I CSA-AKIFAUC H0.683, 4R
L 3% suPARIG 5411 492.63 ng/mlff, HAHURE Ky
73.53%, 4FAIE N 56.62%, 'ﬁMossanen%[n]E‘JEﬁ%
SRR, R ORHET R K B suPARSE AR J5 &
A AKI G P 2. Hayek U258 R, 257K
-1 suPAR T BE A 2 14 15 41 i A ) i 2 A 4
AR Yl W ST AN =R A ik 0 N1}
HEEZ5ARIM L L. (B HEMIAREE T ARIZH
ARBT A7 88 8 /K P suPAR . suPARSE HuPARFK AJ
WiE, FEfdR AR PR ERE, BEKr
il suPARBE A A 2 e 108 P 8 A A g s U7,
uPARF 2R IA T RPN (G AL TAI A . P
i E WEATN), S5 AN . B, 4T
¥ . OB . ANEAETN . JORE AR KR R

— SR RANE A T[T R (L)-18 . IL-6. MR
WAL+ (TNE) S 4B ] ] 0 75 uPARY R 3K
TEATE N FR b, uPARM BT | B 7% & suPAR
e E BT, L8 b, EHINNAKRIA AR
B ) suPARIK T AT RE 5 HAC 18 MR AR 2 i RS
A5, Al BF 5T suPAR S 42 R 40 i K (IL-18 .
IL-6 . TNEM AR KF) A OCH IR %458, (A
Bf, 0 A T 9 9 S N A 75 T R AR R S5 CSA-AKTY
R AT EE i — 2 RORIE S

ARt kM, WABRHEARE2 hifScr.
eGFR, BUNZR¥ G2 X, HAKIZ MK
suPAR. JENGAL. JRKIM-1418] & & TIEAKI4 ,
FERRIMEFR 0 JEF- ARG ML JK suPAR . JRNGAL ,
PRKIM-1 AT 55 Ser 55 4% Gt b 2 ) 584 1l Bt il CSA-AKI
&, RG2hifil3EsuPAR, JRNGAL. JRKIM-1i£2
Wi CSA-AKIAAUCS ) 0.717 . 0.631, 0.643, —
A% JLEE CSA-AKI S JRNGAL . IL-18. L-FABP.
KIM-1AH P & B, IRNGALTF AR 52 hH
WS ThE, HAUCHE i£0.9", {HHussainZ:01
RGN I, JRNGALTE A Hi2 Wi CSA-AKIHY
AUCH; 81 7£0.60~0.75, SAMFREE AL, #n
PRNGALTEJLE T il fig B AT A iz sk g . 7
— TG4 A 103451 Jl ARSI 200 JIE TR BB AT ST



O BIEARTT ARG, 24, 48 WG KKIM-1 .
NAG. NGAL, IL-18, M ZEC. o MEEHAK
¥, SR EBRARG2hRKIM-1AJAUCK &, ik
0.78(95%CI 0.64~0.91)"), [H v, ZWF5EIN N IR
KIM- 1785 4 700 CSA-AKIAY & A= o ASBF5E &
B, ARJ52hifl K suPARIFJAUCHK JRKIM-1 K, A
I, KT PR YR S Y% CSA-AKII 2 iRk
e, WMEEZL | HRAEARKIFIRIEL

KT B E R CSA-AKIIS W s e, AT
FEXFsuPAR, JRKIM-1, PRNGALUEFTICAHGM , 45
R, BARN 1 (ORFTsuPAR+AR G2 h KIM-1+ A
J5i2h NGAL)#2 K CSA-AKIFAUC ~0.756, %58
K AR J5 2 hRNGALBYAUCHH S48 s 1564462
(RJ52h suPAR+ARJ52h KIM-1+ AR 52 h NGAL)Z
W CSA-AKIFAUC H0.793, 5 HAMNKG I A J5 2 h K
KIM-1, RJF2hIENGAL. ARRlsuPARYI I B,
I, BESKIIA G 2h suPAR, AJ52h KIM-1, &
J52h NGAL AJ i B 42 =5 CSA-AKTAY K i 26

LFREFAE LA 20007 19 HUE HEAT O HETF R,
HCSA-AKI R WG m AT, B CSA-AKIfE
5 PR 28 B A 3 A R I IR AF 9 A A o 7E BE A BF
FEH, BRI R R R EA AR . RS
JEAE (R I, P2k B ZEME Bl . BRI . O
iy, EMETIREAS) . A A RS K
PR Z]) o 4SS T 2R A 40 B < ) R i A B R R
ZARBHAE R AR SNIE R E] = B bk BE W A ]
FARER, 22FAR . REMHEHMEEELY (X
S EREMZEEH TR, REMRoHRE . [/
ARG | BRI 0D R R,
M CSA-AKIF GRS &R : B, ARATAYLVEE,
ALB. suPAR. ScrXARJ52h(% suPAR, Scr. eGFR,
BUN. KIM-1., NGAL., HH RFILVEF, ALB,
Scr. eGFR, BUNYJ ARG INER, A ARG &
I, PTFERCSA-AKIAY &3, RFTkH],
AR RE, 240 EIMFR R & CSA-
AKIAYFE R R 2 B2 ik [ 20 BF 55 A 3B P 1
S RV I A i T 7Y, SRR SR R — 3L,
T I o 22 S5 Tl e S Mg . R 6.

i LT, ARSI R L2 suPAR . JR
NGAL. JRKIM-130] B Fi CSA-AKIRY &4,
POl N FHISE, AR 2 hifl 3% suPAR B2 Wi g B 5
A A A 52 hilil 3% suPAR &2 JRNGAL . KIM-1
AT KR 5 CSA-ARTAO K H R (HABF AT A7 —
BN (1) NHRLIRSY, HFEEARRER/N, Hi
T2 HRFEARMFR KUESS X458 (2)3kgh
AT 34BIARLE#, H326h 1IHAKT, {24103
HHAKT, A Te kit —2 % A Yrbr 9 5 AKDIE 41
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FAH A REAT 38T 5 (3) PRI I 2R suPARIK - AEAR S5
7 AMR B R, (AR Kt — LB EEAR)GF7 d
BEA B I S suPARIZS AL, AR5 7 ARG I
suPARZK - J2: 75 Xt £ 3 2 A 12 P B s A 3000 ¢4 1
ATy B — 25 I I R AT 58 IR 5
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