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ABSTRACT Objective: To investigate the influencing factors of postoperative acute kidney injury (AKI) in children with congenital
heart disease and the diagnostic value of urinary neutrophil gelatinase-associated lipocalin (NGAL) and kidney injury molecule 1
(KIM-1). Methods: From January 2018 to December 2019, 60 children with congenital heart disease postoperative with AKI (AKI group)
and 172 children with congenital heart disease postoperative without AKI (NAKI group) who were admitted to the cardiac surgery
department of our hospital were selected as the research objects. The clinical baseline data of the children were collected, urine NGAL
and KIM-1 levels were detected, and the influencing factors of postoperative AKI in children with congenital heart disease were analyzed
by Logistic regression. The receiver operating characteristic curve (ROC) was used to analyze the value of urinary NGAL and KIM-1 in
diagnosing postoperative AKI in children with congenital heart disease. Results: Age, body weight in AKI group were below than those
of NAKI group (P<0.05), operation time, cardiopulmonary bypass (CPB) time, aortic clamping time (ACT), mechanical ventilation time
and intensive care unit (ICU) length of hospital stay time were longer than those of NAKI group (P< 0.05), postoperative mean arterial
pressure (MAP), urea nitrogen (BUN), serum creatinine (Scr), NGAL, KIM-1 were higher than those of NAKI group (P<0.05). Logistic
regression analysis showed that low age, low body weight, long CPB time, high NGAL and KIM-1 levels were risk factors for postopera-
tive AKI in children with congenital heart disease(P<0.05). ROC analysis showed that the sensitivity of urine NGAL, KIM-1 diagnosis of
postoperative AKI in children with congenital heart disease were 81.67%, 83.33%, the specificity were 84.30%, 87.79%. Conclusion:
Low age, low body weight, long CPB time, high NGAL and KIM-1 levels are risk factors for postoperative AKI in children with congeni-
tal heart disease. Urine NGAL and KIM-1 have high value in diagnosing AKI after congenital heart disease.
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Table 1 Single factor analysis of postoperative AKI in children with congenital heart disease

Groups AKI group(n=60) NAKI group(n=172) t/x? P
Age(years) 1.25% 0.36 1.95%+ 0.73 7.124 0.000
Gender[n(%)]
Male 39(65.00) 89(51.74) 3.160 0.075
Female 21(35.00) 83(48.26)
Body weight(kg) 8.12+ 2.01 9.46% 3.07 3.151 0.002
Type of congenital heart
disease[n(%)]
Atrial septal defect 15(25.00) 46(26.74) 0.470 0.993
Ventricular septal defect 14(23.33) 40(23.26)
Tetralogy of Fallot 11(18.33) 34(19.77)
Patent ductus arteriosus 10(16.67) 28(16.28)
Double exits to the right
8(13.33) 19(11.05)

ventricle
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RACHS-1 grade[n(%)]
1 grade
2 grade
3 grade
CPB time( min)
ACT time(min)
Operation time(min )

Postoperative MAP
(mmHg)

Mechanical ventilation time

(h)

ICU hospital stay time(d )

BUN(mmol/L)
Scr( wmol/L)
NGAL(pg/mL)
KIM-1(pg/mL)
Total protein( g/L )
Albumin( g/L)

Neutrophils(x 10%L)

White blood cells(x 10%L)

Lymphocyte(x 10°L)
Hemoglobin( g/L)

Platelet(x 10%L)

2(3.33)

13(21.67)
29(48.33)
18(30.00)
105.24+ 23.16
60.49+ 6.79

211.35%+ 49.43

118.35+ 15.42

394+ 1.25

4.12+ 1.35
16.05+ 3.76
63.49+ 8.12
22451+ 52.51
55.65% 12.04
62.35+ 4.12
39.42+ 3.76
3.24+ 0.97
10.42+ 2.35
532+ 1.18
119.24+ 12.08

342.24+ 26.35

5(2.91)

48(27.91)

62(36.05)

62(36.05)
61.24+ 19.35
35.12+ 6.43

142.02+ 34.16

102.35+ 12.05

2.13+ 0.94

1.01+ 0.28
8.82+ 1.24
25.43+ 6.53
13.26% 3.02
3.05% 0.46
63.12+ 6.37
40.55% 4.01
3.05+ 0.73
9.96+ 2.18
5.43+ 1.33
120.43+ 13.42

343.21% 26.98

2.843

14.389

25.609

11.962

7.292

50.377

11.738

22.079

15.972

52.725

57.409

0.875

1.909

1.587

1.379

0.567

0.606

0.241

0.241

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.383

0.058

0.114

0.169

0.571

0.545

0.810
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Table 2 Logistic regression analysis of postoperative AKI in children with congenital heart disease

Factors B SE Wald x? OR(95%CI) P
Age 0.432 0.142 9.255 1.540(1.436~1.682) 0.003
Body weight 0.512 0.193 7.038 1.669(1.542~1.730) 0.009
CPB time 0.493 0.162 9.261 1.637(1.542~1.720) 0.002
NGAL 0.621 0.136 20.850 1.861(1.705~1.935) 0.000
KIM-1 0.423 0.126 11.270 1.527(1.423~1.683) 0.000
2.3 R NGAL.KIM-1 2l e R BER BILARER E AKI Y 3 Wb

MES

ROC 43#7JR NGAL KIM-1 . BUN  Scr 2 W 5lg K 1 0 BIE 5
BILARE &4 AKI pihZ T (Area under curve, AUC )43
Mk 0.836.0.845.0.716 .0.754, JR NGAL KIM-1 2 W5 KMk
O LA S B Az AKT (1 R FIRE 54 5 T BUN Scr 2
W, L3R 3.

AKIT R I [ A A 14 HBE P R, i PR B DR i
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R IR [ AKDIGSP A B, &9 AKT L
BiJR 22, JET- 3R EA 80% !, P HI S R L IER AR AKT



- 3518 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.18 SEP.2021

FER AR, MERR TN AKT f & A HA E B R o

%3 R NGAL.KIM-1 S#i5 R0 MER B LRIE R 5 AKL BIRHE
Table 3 Efficacy of urinary NGAL and KIM-1 in diagnosing postoperative AKI in children with congenital heart disease

Indicators AUC(95%CI) P

Cut-off Sensitivity( % ) Specificity (%)

NGAL 0.836(0.772~0.900) 0.000

KIM-1 0.845(0.777~0.913) 0.000

BUN 0.713(0.632~0.794) 0.000

Scr 0.754(0.680~0.828) 0.000

182.35 pg/ml 81.67 84.30

39.64 pg/ml 83.33 87.79

14.35 mmol/L 65.00 78.49

41.29 pmol/L 70.00 80.81

08

06

sensitivity

|

¢/ Source of

04 Y curve
y

l(ﬁ 2 ——NGAL
il —KIM-1
i — - BUN
02 ,/ — —Ser
I — Reference line

00
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1 - specificity
B 1 Bk NGAL.KIM-1.BUN.Scr iZ B s X0 AERBILRER &
AKI 9y ROC
Fig.1 ROC figure of NGAL, Kim-1, BUN and Scr in the diagnosis of

postoperative AKI in children with congenital heart disease
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