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Analysis of factors influencing the grading of acute kidney injury in patients with malignant renal tumors
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[ Abstract] Objective To investigate the influencing factors of the grading of acute kidney injury ( AKI ) caused by partial
nephrectomy in patients with malignant renal tumors. Methods General information, surgery and treatment data, clinical and
pathological grading, laboratory test results, surgical records and pathological reports and other clinical data of patients with malignant
renal tumors who underwent partial nephrectomy in Qingdao Municipal Hospital from January 2013 to January 2023 were collected. All
patients were divided into the non-AKI, stagel and stage 2 AKI groups according to the incidence of AKI. The influencing factors of
AKI were identified by Logistic regression analysis. The efficiency of serum creatinine in predicting AKI after partial nephrectomy was
analyzed by the receiver operating characteristic ( ROC ) curve. Results A total of 503 patients with malignant renal tumors underwent

partial nephrectomy, including 378 cases ( 75.1% ) of non-AKI, 83 cases ( 16.5% ) of stage 1 AKI and 42 cases ( 8.3% ) of stage 2
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AKI, respectively. Patients with stage 1 AKI showed statistically significant differences in the proportion of hypertension and diabetes
mellitus, changes of creatinine levels at preoperative 48 h, tumor volume, warm ischemia time, and body mass index ( BMI ) compared
with non-AKI counterparts (all P < 0.05) . Patients with stage 2 AKI showed statistically significant differences in the gender
composition, proportion of hypertension and diabetes mellitus, R.E.N.A.L. score, changes of creatinine levels at preoperative 48 h,
tumor volume, warm ischemia time and BMI compared with AKI counterparts (all P < 0.05 ) . Logistic regression analysis revealed that
the influencing factors of stage 1 AKI after partial nephrectomy included BMI, hypertension, diabetes mellitus, the changes of serum
creatinine levels at preoperative 48 h, tumor volume and warm ischemia time, and the influencing factors of stage 2 AKI also consisted
of gender and R.E.N.A.L score (all P < 0.05) . The cutoff values of serum creatinine levels for the diagnosis of AKI and stage 2 AKI
were 23.29 and 39.88 mmol/L, with a sensitivity of 98.1% and 99.8%, a specificity of 81.3% and 89.6%, and an area under the ROC
curve ( AUC) of 0.969 and 0.974, respectively. Conclusions The influencing factors for AKI after partial nephrectomy in patients
with malignant renal tumors are hypertension, diabetes mellitus, changes in creatinine levels at preoperative 48 h, tumor volume,
warm ischemia time and BMI. In addition, the influencing factors for patients with stage 2 AKI consist of gender and R.E.N.A.L. score.

Early identification of these influencing factors and active interventions can reduce the incidence of postoperative AKI and alleviate the

severity of AKI.
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Table 1 Univariate analysis of AKI occurrence in patients with renal malignant tumors undergoing partial nephrectomy
mooH JE AKI 4 (n=378) AKI 1 4 (n=83) AKI2 M4 (n=42) *{f P1{H
R (>60% ) In (%) 183 (48.4) 17 (20.5) ° 14 (33.3) 23.311  <0.001
B /n (%) 230 (60.8) 66 (79.5) " 14 (33.3) " 25.550 <0.001
BMI (> 25 kg/m®) /n (%) 107 (28.3) 63 (759)* 23 (54.8) 70.406  <0.001
FILE /n (%) 71 (18.8) 54 (65.1)* 16 (38.1) * 74.546  <0.001
BEPRIG In (%) 66 (17.4) 67 (80.7) * 15 (35.7) ™"  132.035 <0.001
IR (> 50 em®) /n (%) 126 (33.3) 52 (62.7) " 31 (73.8)* 43722 <0.001
bR n (% ) 2.810  0.245
£ 160 (42.3) 29 (34.9) 21 (50.0)
yal 218 (57.7) 54 (65.1) 21 (50.0)
IR T 2041 /n (% ) 23.157 <0.001
Tl 296 (78.3) 70 (84.3) 20 (47.6)
T2a 82 (21.6) 13 (15.7) 22 (52.4) "
R.ENA.L P9 (7~1243 ) /n (%) 310 (82.0) 62 (74.7) 27 (64.3) ° 8.537 <0.014
FARFEX n (%) 4515  0.105
M i % 297 (78.6) 72 (86.7) 30 (71.4)
RS YN 81 (21.4) 11 (13.3) 12 (28.6)
Gk AtE (>0.5h) /n (%) 137 (36.2) 51 (61.4)* 29 (69.0) * 30.161  <0.001
FARMFE] /h 2.24£0.21 2.43 +0.46 3.11+0.71 1.061  0.105
M /mLL 150 (130, 175) 200 (185, 250) * 325 (270, 350) * 20.548 <0.001
AHT 48 h AR
M3 WLEF / ( wmol/L) 19.27 + 10.67 39.88 + 15.12° 67.33 £26.34%  21.407 <0.001
MR ZE %A / (mmol/L) 1.37+1.26 1.84 +1.53" 2.65+2.95" 11.113  <0.001
ML A / (g/L) 15.63 £7.65 19.19 +10.23 24.17 £ 15.23 2.329  0.265

7 59 AKT 4%, P <0.017 ;

5 AKI 1 g b %, "P < 0.017,
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Table 2 Multinomial Logistic regression analysis of AKI in patients with renal malignant tumors undergoing partial
nephrectomy

. AKI AKI 2 i

Bmpx OR (95%CI) P i OR (95%CI) P4
I () 3.210 (2.319~4.021) 0.271 3.823 (3.142~4.536) 0.032
LR () 4.339 (2.072~6.335) <0.001 4.766 (2.112~6.992) <0.001
BRI (J2) 3.211 (1.072~5.364) <0.001 3.852 (2.423~5.245) <0.001
BMI (> 25 kg/m*) 2.362 (1.883~2.903) <0.001 3.442 (3.227~3.678 ) <0.001
R AARFL (> 50 em®) 3.452 (2.182~4.803) <0.001 4.672 (3.172~6.015) <0.001
R.E.NN.A.L. ¥4 (7~12 43 ) 3.117 (2.021~4.107 ) 0.719 4.119 (2.336~6.978) <0.001
1L 2.553 (1.427~3.611) 0.381 2.613 (1.991~3.372) 0.572
PEIMEE] (> 0.5h) 2.642 (1.240~4.042) <0.001 3.245 (1.125~5.337) <0.001
ARHG 48 h P IILTE WLEFAE A AE 5.673 (4.246~7.013) <0.001 8.328 (2.967~14.034) <0.001
ARAG 48 h P IR A A (E 1.024 (0.993~1.231) 0.501 1.112 (1.092~1.317) 0.921
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Figure 1 The ROC curve of changes in serum creatinine levels during 48 hours before partial nephrectomy in patients with

renal malignancies for predicting AKI and stage 2 AKI
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