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WE:. BE HRBCR MR C(Cys C) VB 70 -1 (KIM-1) F v P47 20 i B 5 1 AH G i 5t iz 308 B
(NGAL) TE @ IHZLR AR LS B2 W P i (B, F7iE 24 2011 48 12 J7 % 2015 4F 12 JJ &N LB B2 B
BrA JLINEMEBEIRY T B9 11S i i AH 21 5 MU AE 1™ JL o BIFFE % 4, AR 8L Mg B 0K (TBIL) 7R3 Dy F 4
(n=31) FPEEL (n =38) ML EELL (n =46) 5 53 W% [l AR o AL 3R HAE 1 L 30 491 %) HEZ o Az 4% 4 AL R
Cys C.KIM-1 \NGAL FILLEF(SCr) (IMLFRZFR A (BUN) K- FF AT LRI T 85 R 4 2L BUN K- LA 22 55 4
TG (F=2.124,P=0.099) , HREL AL SCr /K-35 i T IR MR BEL (P <0.05) 2L 5 P B2 AR
JU SCr KV LA 22 5 EGE 11278 L (P >0.05) s B v BE 2 RN BRALAR L SCr 7KF- He 22 e i e e 24 3 3L (P >
0.05), BREH HhREEH FHEFH B LR NGAL Cys C KIM-1 /K28 T X IR (F =161.939 ,966. 211 ,166. 684, P =
0.000) ., fRRELH A 4H F 4L LIR NGAL Cys C KIM-1 /K V-T2 35 T1 i35 , 2 16) 16 93 HL 6 22 S 4 a2 7 L (P <
0.05) , mHLLZ M LI TG TBIL 7KF- 5 /K NGAL Cys C KIM-1 7KF- 52 IEAA G (r = 0. 649 0. 869 0. 744, P <
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Diagnostic value of urine cystatin C, kidney injury molecule-1 and neutrophil gelatinase-associated
lipocalin in early renal injury induced by hyperbilirubinemia in premature infants

HE Dong-yang' ,ZHANG Ying-hui' ,WU Yue-wei’

(1. Department of Nephrology and Rheumatology , Children's Hospital Affiliated to Zhengzhou University , Zhengzhou 450000,
Henan Province, China; 2. Department of Rehabilitation, Children’s Hospital Affiliated to Zhengzhou University, Zhengzhou
450000, Henan Province ,China)

Abstract: Objective To investigate the diagnosis value of urinary cystatin C ( Cys C), kidney injury molecule-1
(KIM-1) and neutrophil gelatinase-associated lipocalin (NGAL) in early kidney injury induced by hyperbilirubinemia in pre-
term infants. Methods A total of 115 preterm infants with hyperbilirubinemia hospitalized in the Department of Neonatology,
Zhengzhou Children’s Hospital from December 2011 to December 2015 were selected. All preterm infants were divided into se-
vere group(n =31) ,moderate group(n =38) and mild group(n =46) according to the level of serum total bilirubin ( TBIL).
Thirty preterm infants without hyperbilirubinemia in the same time were selected as control group. The levels of urinary Cys C,
urinary KIM-1 ,urinary NGAL, serum creatinine (SCr) and serum urea nitrogen ( BUN) in each group were detected and com-
pared. Results There was no significant difference in BUN levels between any two groups among the four groups (F =2.124,
P =0.099). The SCr level in the severe group was significantly higher than that in the control group and the mild group (P <

0.05) ;there was no significant difference in SCr level between the moderate group and the severe group ( P >0.05). There
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was no significant difference in SCr levels among the mild group , moderate group and severe group (P >0.05). Compared with
the control group,the levels of urinary NGAL, Cys C and KIM-1 in the mild group, moderate group and severe group were sig-
nificant higher than those in the control group( F =161.939,966.211,166.684 ;P =0.000). The level of urinary NGAL, Cys
C and KIM-1 increased gradually in the mild group ,moderate group and severe group,and the differences were statistically sig-
nificant between any two groups (P <0.05). The urinary NGAL,Cys C,KIM-1 levels were positively correlated with TBIL in
the preterm infants with hyperbilirubinemia (r =0.649,0.869,0.744;P <0.01). The BUN and SCr levels had no correlation
with TBIL (r=0.098, =0.010;P >0.05). When the urinary NGAL level was 3.91 wg - L™, the sensitivity and specificity
of it in diagnosing early renal injury induced by hyperbilirubinemia in premature infants was 94.6% and 90.0% respectively.
When the urinary Cys C level was 0.063 mg - L™",the sensitivity and specificity of it in diagnosing early renal injury induced
by hyperbilirubinemia in premature infants was 93. 0% and 98. 5% respectively. When the urinary KIM-1 level was
3.28 ng -+ L' the sensitivity and specificity of it in diagnosing early renal injury induced by hyperbilirubinemia in premature

infants was 78.3% and 82. 1% respectively. Conclusion The sensitivity and specificity of urinary NGAL and Cys C in diag-

nosing early renal injury induced by hyperbilirubinemia in premature infants is high.
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ated lipocalin, NGAL) X532 5 451 3 1 10 4 o S0k . vl
SEMERR H LB A A 0t 2T 2 o R L
P 0 - 2 e i D7 18D 68 BIF 58 AH 6 b A9
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ceiver operating characteristic, ROC) ff] £k 347 ¥E 47,
K Youden $§ B KW RIF I B2 W AU, I3 T
S 0 T S A S P <0. 05 %5 A7 50

2 #R

2.1 44HE7=)LBUN K SCr /kFtb# 4RI E
1, 4 208 )L BUN KPP LA 22 S s e e i
N (F=2.124,P=0.099) , HER4H &L SCr /KFE4
Xt HRZH MR AH B T, ZE A T B (P <
0.05) s HBELH AR L SCr /K-F- 5 H BE 4 M2 5+ 048
WA S(P>0.05) X HRL AR B2 4] P REZL 8L
SCr 7K P LU 22 S 43 Jeseit A B L (P >0.05) .
®1 4487 )L BUN XK SCr k E L

Tab.1 Comparison of BUN and SCr levels of preterm in-

fants in the four groups (xxs)
BUN/ SCr/

215 n

(mmol + L™1) (wmol - L7)
popiizEi) 30 5.24 +2.45 65.24 £21.10
REEH 46 5.76 +2.20 67.34 +18.63
HrREZH 38 5.97 +2.15 69.31 £19.31
iy 31 6.13 +2.61 71.21 £20.11*
F 2.124 5.144
P 0.099 0.002

T S0 AR H A P < 0. 05 52 4R A" P < 0. 05,

2.2 44AB7 LR Cys C.KIM-1 } NGAL 7k F Lt
B OSRIWK2, BEH PEH EEHEILK
NGAL,Cys C KIM-1 /K25 T X B4, 22 7 A 4
P25 8 X (F = 161. 939 ,966. 211, 166. 684, P =
0.000) , FEREd hEEd] (FEFE AL JLIR NGAL , Cys
C KIM-1 7K 8 T e, 20 18] 9 7 LL A 22 5 A e
FR(P<0.05),

&2 44HEBEFILER Cys C.KIM-1 } NGAL 7k b5
Tab.2 Comparison of urine Cys C,KIM-1 and NGAL lev-

el in preterm infants in the four groups (xxs)
JR NGAL/ J§ Cys C/ JE KIM-1/
207 n
(pg-L™hH (mg- L") (ng- LY
YTER4L 30 2.37+1.13 0.049 £0.015 2.26 £1.27
IZPEH 46 4.79 £2.25° 0.069 £0.011°  2.98 +1.69°
rRREEH 38 7.13+3.89"  0.103 £0.016"™ 4,13 £2.82%
FAEFH 31 10.12£5.15%°  0.152 £0.012%  7.21 4. 16"
F 161.939 966.211 166. 684
P 0.000 0.000 0.000

VE S AL P <0.05 ; SIRFEAL LA P < 0.05; 5 a4l
i P <0.05,
2.3 ImiE TBIL 7k ¥ 5 R NGAL,Cys C.KIM-1,
SCr BUN /K EitHE M = L2 MAE ™ LI
I# TBIL 7K -5 R NGAL Cys C KIM-1 7K 52 1E A 56

(r=0.649.0.869 .0.744,P <0.01) , 5 SCr A1 BUN 7k
T B E A (r = ~0.010,0.098,P >0.05)
2.4 JFR NGAL,Cys C,KIM-1 } BUN,SCr 7k
LHT BB R A B 7 )L B R (G B s M s 7 1
ZERILF 3 ANIEL 1. ROC Hi £k 53 BT 7%, BUN |
SCr Ay £k T i BUAIG, O 0.5 ~ 0.7, JR NGAL /K
Sl £k T A 0. 980 (95% WA X [H] 0. 964 ~
0.997,P <0.05), 4K NGAL /K1) 3.91 pg - L' Wy
T, Youden $5%0C4 0. 858 , H AR R FI4S 57 B 73
50 94. 6% F190. 0% . JK Cys C 7K-F- it 46 i 7
7 0.996(95% v {5 [X.]A] 0. 989 ~1.000,P <0.05)
PR Cys C 7KDL 0.063 mg - L™ R # S 1], Youden
FE%0C 0. 915, HABUREE RS 52 5 3 391 Oy 93. 0% Fil
98.5% . bR KIM-1 7K F- il & F 1 #k 0. 859 (95%
T{E X ]A] 0. 806 ~0.912,P <0.05) , 4R KIM-1 7K
L) 3.28 ng + LRSI, Youden $5%04 0. 604,
AU RRy 57 BE 70 53] 78. 3% H1 82.1%
%3 JR NGAL.Cys C.KIM-1 ¥ BUN,SCr 7£i2 i¥f & B4
FIfER =)L E R E ROC # 4 TEHR
Tab.3 Area under the ROC curve of diagnosing early re-
nal injury induced by hyperbilirubinemia in premature in-
fants by urine NGAL ,urine Cys C,urine KIM-1, BUN and
SCr

. R — 95% nl {5 X [A]
ER AN X VY /]‘Y if
TBR R
JR NGAL 0.980 0.008 0.964 0.997  0.000
R Cys C 0.996 0.003 0.989 1.000  0.000
R KIM-1 0.859 0.027 0. 806 0.912  0.000
BUN 0.579 0.045 0.491 0.667  0.076
SCr 0.630 0.042 0.548 0.712  0.003
1o} —
’ = fh £ 9
0.8 H g — NGAL
_,_J Cys C
-y KIM-1
A T - BUN
g 0.6 H SCr
& Sk
™ I
0.4} T
I
0.2 ’JJ'J
P
A
0.0
0.2 0.4 0.6 0.8 1.0

1 - Fp57

1 FR NGAL.Cys C.KIM-1 % BUN.SCr 7Ei2 i & BE4T
FMERILEHRGETE ROC #iZk

Fig.1 ROC curve of diagnosing early renal injury induced
by hyperbilirubinemia in premature infants by urine
NGAL,urine Cys C,urine KIM-1,BUN and SCr
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