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Influencing Factors of Postoperative Acute Kidney Injury in Patients with
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ABSTRACT Objective: To investigate the influencing factors of postoperative acute kidney injury (AKI) in patients with acute
Stanford Type A aortic dissection (TAAD), and to analyze the predictive value of preoperative neutrophil gelatinase-associated lipid
transporter (NGAL) combined with serum B2-microglobulin (32-MG) and myoglobin (Mb) in postoperative AKI. Methods: 100 patients
with TAAD who were treated in our hospital from January 2019 to January 2022 selected, and they were divided into AKI group (38
cases) and non-AKI group (62 cases) according to the occurrence of postoperative AKI. Preoperative urinary NGAL and serum 32-MG,
Mb levels were detected and compared between the two groups. The influencing factors of the occurrence of postoperative AKI in
patients with TAAD were analyzed, and the predictive value of preoperative urinary NGAL combined with serum 32-MG and Mb for the
occurrence of postoperative AKI in patients with TAAD was analyzed. Results: The preoperative urinary NGAL, serum 32-MG and Mb
levels in AKI group were higher than those in non-AKI group (P<<0.05). Body mass index (BMI), renal artery involvement ratio,
intraoperative urine volume, intraoperative blood transfusion volume, preoperative serum creatinine (Scr) levels in AKI group were
higher than those in non-AKI group, and the time of cardiopulmonary bypass and deep low temperature cycle stop time were longer than
those in non-AKI group, and the age was longer than that in non-AKI group (P<<0.05). Multivariate Logistic regression analysis showed
that renal artery involvement, long time of cardiopulmonary bypass, preoperative Scr, urinary NGAL, high levels of serum B2-MG and
Mb were the risk factors for the occurrence of postoperative AKI in patients with TAAD (P<<0.05). The area under curve of preoperative
urine NGAL combined with serum 32-MG and Mb for predicting the occurrence of postoperative AKI in patients with TAAD was 0.847,
which was significantly higher than 0.689, 0.678 and 0.677 of the three indicators alone (P <<0.05). Conclusion: High preoperative

urinary NGAL, serum 32-MG and Mb levels, renal artery involvement, and long time of cardiopulmonary bypass are risk factors for the
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occurrence of postoperative AKI in patients with TAAD. Combined detection of preoperative urinary NGAL, serum 32-MG and Mb

levels has certain predictive value for the occurrence of postoperative AKI.
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Table 1 Preoperative differences in urinary NGAL, serum 32-MG and Mb levels between the two groups( xzs )

Groups n NGAL(pmol/L) 32-MG(mg/L) Mb(ng/mL)
AKI group 38 76.23+23.09 5.02+1.71 1053.12+201.56
Non-AKI group 62 20.42+5.41 2.15+0.64 623.15+143.74
t 18.284 11.950 12.428
P 0.000 0.000 0.000

2.2 %0 TAAD BEAREL4E AKI EBREEST
AKI 21 BML, B3l i3z BB AR R i R o e AR
A Ser K2 F AR AKT AL, (RG] R IR 4506 S B
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Table 2 Univariate analysis of the occurrence of postoperative AKI in patients with TAAD
Factors AKI groups(n=38) Non-AKI group(n=62) t/z/y? P
Age(years) 51.32+8.03 48.15+6.59 2.147 0.034
Gender
Male 25(65.79) 37(59.68) 0.374 0.541
Female 13(34.21) 25(40.32)
BMI(kg/m?) 26.49+3.02 24.35+2.74 3.646 0.000
Past medical history
Hypertension 15(39.47) 29(46.77) 0.510 0.475
Type 2 diabetes mellitus 17(44.74) 32(51.61) 0.446 0.504
Renal artery involvement 16(42.11) 11(17.74) 7.095 0.008
Time from admission to operation(d) 2.03(1, 3) 2.11(1, 3) 1.262 0.210
Operation time(min) 521.35(426,635) 519.65(415,624) 0.267 0.790
Operation mode
Aortic valve replacement 12(31.58) 19(30.65)
Ascending aorta replacement 20(52.63) 31(50.00) 0.205 0.903
Total arch replacement 6(15.79) 12(19.35)
Time of cardiopulmonary bypass(min) 260.32+36.59 215.32+30.47 6.636 0.000
Time of aortic occlusion(min) 120.35+21.35 119.35+20.47 0.233 0.816
Deep low temperature cycle stop time(min) 36.35+6.59 28.19+5.43 6.719 0.000
Intraoperative urine volume(mL) 923.35+201.16 831.42+182.03 2.355 0.021
Intraoperative blood transfusion volume(mL) 1402.35+62.35 842.35+43.19 53.014 0.000
Preoperative BUN(mmol/L) 26.35+4.13 25.11+4.09 1.466 0.146
Preoperative Scr(pmol/L) 115.02+10.35 79.35+16.43 11.991 0.000
Preoperative PLT(x10°%/L) 189.35+32.46 190.42+32.47 0.160 0.873
Preoperative Hb(g/L) 126.35+26.28 127.15+27.01 0.142 0.885
3 3 %M TAAD BERER & AKI BIZFE X Logistic @IFH T2
Table 3 Multivariate Logistic regression equation affecting the occurrence of postoperative AKI in patients with TAAD
Factors B SE Wald y? OR(95%CI) P
Constant term 6.032 1.298 21.596 - 0.000
Renal artery involvement 1.352 0.372 13.209 3.865(1.864~8.013) 0.000
Time of cardiopulmonary bypass 0.853 0.263 10.520 2.347(1.401~3.929) 0.000
Preoperative Scr 0.777 0.209 13.821 2.175(1.444~3.276) 0.000
Preoperative urinary NGAL 0.532 0.193 7.598 1.702(1.166~2.485) 0.002
Preoperative serum 32-MG 0.492 0.178 7.640 1.635(1.154~2.318) 0.006
Preoperative serum Mb 0.408 0.157 6.753 1.504(1.105~2.046) 0.010

2.3 %M TAAD BERERE AKIHIZER Logistic BIASHT  J5ZA LML L, &g . Bk R ARSMEEREE
PUEAR KA AKT N AZ B (RREL 0= 75, 1= J2 ) B4R . 3K ORHT Ser K NGAL (IfiL{ B2-MG \Mb /K-F-#5 & TAAD

BML. ¥ ik 3z 2 (WA : 0= 75, 1= J2& ) MRSMEFRIS o] AR BE RS R AKT SR R (P<0.05), L3k 3.

FEBERIE ] AR PR R i R AT Ser JR NGALIfL#g 2.4 ARBIR NGAL, HiiE p2-MG.Mb Xf TAAD BERFRAE

B2-MG Mb Jy {7Ag i, I AZ N K Logistic [l [ABEM, R 1a AKI p9FlM{E
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Table 4 Efficacy of preoperative urinary NGAL, serum 32-MG and Mb in predicting the occurrence of postoperative AKI in patients with TAAD

Indicators Area under curve(95%CI) Threshold value Sensitivity(%) Specificity(%) Yoden Index
Preoperative urinary NGAL 0.689(0.589~0.778 ) 42.35 pmol/L 71.05 69.35 0.404
Preoperative serum 32-MG 0.678(0.577~0.768 ) 3.01 mg/L 65.79 72.58 0.384

Preoperative serum Mb 0.677(0.576~0.767) 821.03 ng/mL 60.53 79.03 0.396
Unite 0.847(0.761~0.911) 81.58 88.71 0.703
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Fig.1 ROC curve of preoperative urinary NGAL, serum 32-MG and Mb
predicting the occurrence of postoperative AKI in patients with TAAD
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