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ABSTRACT Objective: To study the predictive value of serum neutrophil gelatase-associated lipid carrier protein (NGAL), cystatin
C combined with red cell distribution width (RDW) in children with sepsis with acute kidney injury (AKI). Methods: 154 cases of
children with sepsis in our hospital from January 2016 to January 2019 were selected. All the children were divided into AKI group with
67 cases and non-AKI group with 87 cases according to whether they had AKI. The differences of general data between the two groups
were analyzed, and the levels of serum NGAL, cystatin C and RDW were detected and compared. Multivariate Logistic regression
analysis was used to analyze the influencing factors of children with sepsis with AKI. The receiver operating characteristic (ROC) curve
was used to analyze the efficacy of serum NGAL, cystatin C and RDW in predicting in children with sepsis with AKI. Results: There
were statistically significant differences between AKI group and non-AKI group in terms of age, pediatric critical illness score (PCIS),
pediatric intensive care unit (PICU) residence time, and third-generation child death risk score (PRISM-III), creatinine(Cr) (P<0.05). The
levels of serum NGAL, cystatin C and RDW in AKI group were all higher than those in non-AKI group (P<0.05). Multivariate Logistic
regression analysis found that: the risk factors for children with sepsis with AKI were PICU residence time = 15 d, PRISM-III > 32
scores, Cr > 100 wmol/L, serum NGAL > 220 ng/mL, serum cystatin C > 1.55 mg/L and RDW > 14% (all OR > 1, P<0.05). The
protective factors against children with sepsis with AKI included age > 50 months and PCIS > 70 scores (all OR < 1, P<0.05). The ROC
curve analysis showed that the area under the curve, sensitivity, specificity and Youden index of serum NGAL, cystatin C and RDW
combined test for predicting children with sepsis with AKI were higher than those of the above three indexes alone(P<0.05). Conclusion:
Serum NGAL, cystatin C and RDW are abnormally elevated in children with sepsis with AKI, and combined detection of the above

indexes has a high predictive value for children with sepsis with AKI, and which has certain clinical application value.
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Table 1 Clinical data evaluation of the two groups
Items AKI group(n=67) Non-AKI group(n=87) X/t P
Gender(male/female) 41/26 53/34 0.001 0.972
Age(months) 44.39+10.35 61.51£14.29 8.278 0.000
BMI(kg/m?) 16.47+1.46 16.55+1.49 0.333 0.739
Time from onset to PICU transfer(d) 8.24+2.04 8.05+2.06 0.570 0.570
PICU residence time(d) 14.79+4.15 11.84+3.06 11.601 0.000
Mechanical ventilation 32(47.76%) 30(34.48%) 2.775 0.096
PCIS(scores) 71.44+7.22 78.10+6.35 6.078 0.000
PRISM-III(scores) 30.48+4.26 26.81+4.31 5.265 0.000
CRP(mg/L) 98.25+13.11 97.34+13.20 0.425 0.671
WBC(x10°/L) 10.05+2.18 10.57+2.13 1.487 0.139
PCT(mg/L) 5.63+2.39 5.10£2.10 1.462 0.146
Cr(pumol/L) 142.32+11.30 43.20+6.35 69.629 0.000
% 2 FLAINTE NGAL BN C LU RDW 34 (xxs )
Table 2 Evaluation of serum NGAL, Cystatin C and RDW in two groups( xzs )
Groups n NGAL(ng/mL) Cystatin C(mg/L) RDW(%)
AKI group 67 225.83+33.97 1.72+0.34 14.15£1.06
Non-AKI group 87 155.46+30.15 0.83+0.21 11.07£0.71
t - 13.507 19.974 21.551
P - 0.000 0.000 0.000
£ 3 MEESIL AKYMERNSEE Logisic BIASH
Table 3 Multivariate logistic regression analysis of AKI influencing factors in children with sepsis
Variable Regression coefficient Standard error P OR 95%Cl
Age>50 months -4.586 3.106 0.008 0.798 0.751~0.862
PICU residence time= 15d 4.002 3.235 0.034 1.811 1.355~3.069
PCIS>70 scores -3.978 2.106 0.001 0.735 0.703~0.849
PRISM-III>32 scores 2.673 1.977 0.012 2.105 1.438~3.107
NGAL>220 ng/mL 2.664 2.085 0.000 2.393 1.840~4.676
Cystatin C>1.55 mg/L 1.866 2.316 0.000 1.697 1.305~2.487
RDW>14% 4234 5.109 0.000 1.798 1.255~3.845
Cr>100 wmol/L 2.39 3.085 0.000 2.056 1.401~3.066
Constant term -3.125 2.077 0.004 0.002 -

% 4 M7E NGAL Bt & C KUK RDW FUlAREEE £ )L AKI Hy38E 5 47
Table 4 Analysis of serum NGAL, Cystatin C and RDW in predicting children with sepsis with AKI

Indexes Area under curve Sensitivity(%) Specificity(%) Youden index The optimal truncation value
NGAL 0.741 76.36 72.19 0.485 220 ng/mL
Cystatin C 0.707 74.28 66.45 0.405 1.55 mg/L
RDW 0.689 74.20 64.13 0.383 14%
Three items joint 0.792 82.10 76.34 0.584 -
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Fig. 1 ROC curve of serum NGAL, Cystatin C and RDW in predicting
AKI efficacy in children with sepsis
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