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Abstract: Objective To investigate the characteristics of exertional rhabdomyolysis ( ERB) and the predictive value of
creatine kinase (CK) , myoglobin/creatine kinase (Mb/CK) ratio and other indicators for ERB patients with acute renal
injury (AKI). Methods The clinical data of 154 patients with ERB admitted to the Affiliated Hospital of Qingdao
University from January 2013 to September 2022 were retrospectively analyzed. The patients were divided into AKI group
(n=35) and non-AKI group (n=119) according to whether AKI was combined. Creatinine, CK and other laboratory
indicators were collected. Univariate and multivariate logistic regression models were used to analyze the risk factors for

AKI in ERB patients. Receiver operating characteristic (ROC) curve was used to evaluate the predictive value of related
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indicators, and the correlation between each indicator and serum creatinine was analyzed by Spearman correlation
analysis. Results The main clinical manifestations of 154 ERB patients were muscle pain ( 140 cases) , limb weakness
(69 cases), and dark brown urine (36 cases). The levels of CK, creatine kinase isoenzyme ( CK-MB), aspartate
aminotransferase ( AST) and alanine aminotransferase ( ALT) in non-AKI group were significantly higher than those in
AKT group (P<0.05). The levels of creatinine, lactate dehydrogenase (LDH), cystatin C, Mb/CK and creatinine/
cystatin C in AKT group were higher than those in non-AKI group, and the differences were statistically significant ( P<
0.05). In ERB patients, Mb/CK (r=0.297, P<0.001), cystatin C (r=0.419, P<0.001) were positively correlated
with serum creatinine, and CK (r=-0.191, P=0.018), CK-MB (r=-0.200, P=0.013), ALT (r=-0.271, P=
0.001), AST (r=-0.308, P<0.001) were negatively correlated with serum creatinine. Multivariate logistic regression
analysis showed that LDH [ 1.001 (1.001-1.001) ], Mb/CK [ 1.010 (1.006—1.014) ], cystatin C [ 1.031 (1.011-
1.050) ], Mb/creatinine [ 1.007 (1.001-1.013) ], creatinine/cystatin C [ 1.008 (1.000—1.015) ] were independent
risk factors for AKI in ERB patients (P<0.05). ROC curve analysis showed creatinine ( AUC =0.753), Mb/CK
(AUC=0.989), LDH (AUC=0.800), CK (AUC=0.815), ALT (AUC=0.667), AST (AUC=0.694), cystatin C
(AUC=0.673) , creatinine/cystatin C (AUC=0.702), and CK-MB ( AUC=0.752) had certain value in predicting
whether patients with ERB had AKI (P<0.05), and Mb/CK had the best predictive efficacy. Conclusion LDH, Mb/
CK, Cystatin C, Mb/creatinine, and creatinine/cystatin C are independent risk factors for ERB patients with AKI.
Creatinine, LDH, CK, ALT, AST, CK-MB, cystatin C, Mb/CK, and creatinine/cystatin C can be used as evaluation
indicators for predicting the risk of ERB patients with AKI. Among them, Mb/CK and creatinine/cystatin C are new
predictive indicators.

Keywords: Rhabdomyolysis; Creatinine; Creatine kinase; Myoglobin; Cystatin C; Acute kidney injury; Lactate

dehydrogenase; Alanine aminotransferase; Aspartate aminotransferase
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LDL-C(mmol/L, x+s) 2.17+0.63 2.31+0.58 1.239 0.217

Mb/ LT 14.90(4.15,63.70) 14.03(6.73,48.85) 0.416 0.677

1fiL 75 44 ( mmol /1) 141.40(139.40,142.80) 141.00( 139.20,143.00) 0.078 0.938

Mb/CK 0.30(0.23,0.43) 0.03(0.01,0.08) 8.789 <0.001

B C(mg/L) 0.89(0.77,1.02) 0.78(0.70,0.88) 3.109 0.002

CK-MB(u/L) 105.00(25.00,323.00) 413.00(208.00,889.00) 4.523 <0.001

R (%) ] 3(8.6) 3(2.5) 2.644 0.104

WUEF/ Bz C 110.92(88.56,155.71) 91.51(75.06,101.35) 3.628 <0.001

®2LEEAEIRS WU AR SR 2 3 ERBBHBIF AKIL GRS R 1 logistic [ 73
Tab. 2 Correlation analysis between laboratory Tab. 3 Logistic regression analysis of risk factors for
indicators and creatinine AKI in ERB patients

izt rH P | $6h5 r i PAH i H B SE  Wald{li OR{E  95%CI  P{i

Mb/CK 0.297 <0.001 || AST -0.308 <0.001 ALT -0.004 0.001 7.415 0.996 0.994~0.999 0.006

CK -0.191 0.018 || LDH 0.025 0.757 AST -0.001<0.001  7.775 0.999 0.998~1.000 0.005

CK-MB -0.200 0.013 || IfiLiE %M -0.028 0.728 CK-MB -0.002 0.001 9.882 0.998 0.996~0.999 0.002

Mb 0.088 0.277 || LDL-C 0.060 0.463 Mb/CK 0.010 0.002 24.752 1.010 1.006~1.014 <0.001

ALT -0.271 0.001 || B4 C 0.419 <0.001 LDH 0.001 <0.001 24.886 1.001 1.001~1.001 <0.001
Mb <0.001<0.001 10.183 1.000 1.000~1.000 <0.001
iz C 0.030 0.010 9.741 1.031 1.011~1.050 0.002
Mb/ JILEF 0.007 0.003 4911 1.007 1.001~1.013 0.027
WUEF/BedmZE ¢ 0.008 0.004 4.150 1.008 1.000~1.015 0.042
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Tab. 4 Predictive value of various risk factors for the

risk of combined AKI in ERB patients

R HURE R
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HILET 0.753 0.650~0.856 <0.001 81.50 71.40 73.90
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ez C
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