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Prediction model of acute neonatal bilirubin encephalopathy based on ratio of total bilirubin to albumin
WANG Shuangshuang, NA Li
(Department of Neonatology ,The Af filiated Yellow River Sanmenxia Hospital of

Henan University of Science and Technology  Henan Sanmenxia 472000 ,China)

[Abstract ] Objective To construct and validate a prediction model based on ratio of total bilirubin to albumin (B/A) to predict risk
of acute bilirubin encephalopathy ( ABE) in neonates with hyperbilirubinemia. Methods A total of 535 neonates with
hyperbilirubinemia who hospitalized in Yellow River Sanmenxia Hospital from January 2015 to December 2022 were selected as
research subjects. According to whether ABE occurred, the neonates were divided into two groups: ABE neonate group (n=96) and
ABE-{ree neonate group (n=439).Demographic characteristics, pathological information and admission examination results of the
neonates were compared between the two groups.Receiver operating characteristic (ROC) curve was use to analyze predictive value
of each variable for occurrence of ABE.Univariate and multivariate Logistic regression analyses were used to evaluate influencing
factors of ABE,and then a nomogram model was constructed. ROC curve and calibration curve were used to evaluate efficacy of the
model,and decision curve analysis (DCA) was used to evaluate clinical practical value of the model. Results Multivariate Logistic
regression analysis showed that maternal age, neonate’s white blood cell count (WBC), total bilirubin, B/A ratio, hypersensitive
C-reactive protein (hsCRP) were independent risk factors for occurrence of ABE [adjusted odds ratio (aOR) values were 2.548,
3.640,1.236,6.289 and 1.680 respectively,all P<(0.05],and albumin was a protective factor for occurrence of ABE («OR =0.456,
P <C0.05).Then a nomogram of risk of ABE occurrence based on a total of 4 variables including maternal age,neonate’s WBC,B/A
ratio and hsCRP was constructed. The C-index of the model was 0.879, the AUC was 0.899 (95% CI:0.869-0.930), and the
calibration curve showed that the model had good discrimination ability. The DCA showed that the model benefited to the neonates
more in actual clinical work. Conclusion B/A ratio is an independent factor and an effective predictor of ABE in neonates with
hyperbilirubinemia.
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Table 1 Comparison of clinical data of 535 neonates with hyperbilirubinemia between the two groups [M(Q,-Q;) ,n( %) ]
EEEA J& ABE #i4: JL(n=439) ABE #i 4 JL(n=96) Z/x? P
£ 0.996 0.318

5 250(56.9) 60(62.5)

S 189(43.1) 36(37.5)

i % 4.408 0.036

=37 J 380(86.6) 75(78.1)

<37 4 59(13.4) 21(21.9)

i PR 0.031 0.861

& 307(69.9) 68(70.8)

2 132(30.1) 28(29.2)

I35 75 0.520 0.471

e 140(31.9) 27(28.1)

H 9K 53 1% 299(68.1) 69(71.9)

HE () 3024(2 908.5~3 160.5) 2 947(2 819.5~3 109.5) 1.938 <<0.001
B SRAR i 24.788 <<0.001

<35 % 395(90.0) 68(70.8)

>35 % 44(10.0) 28(29.2)

UL 4R A 0.081 0.777

5 408(92.9) 90(93.8)

£ 31(7.1) 6(6.2)

HNEH 0.418 0.518

[ 421(95.9) 94(97.9)

= 18(4. 1) 2(2.1)

PP I 0.677 0.411

[ 259(59.0) 61(63.5)

B 180(41.0) 35(36.5)
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EiE7N J& ABE B L (n=439) ABE # 4 JL(n=96) Z/X? P
JHe 7 9 111.120 <<0.001
7w 390(88.8) 40(41.7)
2 49(11.2) 56(58.3)
BAEILER 0.004 0.952
7 433(98.6) 94(97.9)
& 6(1.4) 202.1)
1 40 e 40.318 <<0.001
EH 421(95.9) 74(77.1)
S 18(4.1) 22(22.9)
2190 i A 1.507 0.220
EH 320(72.9) 64(66.7)
S 119(27.1D 32(33.3)
Hb 14.938 <<0.001
EH 325(74.0) 52(54.2)
S 114(26.0) 44(45.8)
JUHZT 2 (umol /L) 385(358~409) 492(458~519) 10.903 <<0.001
HEM(g/L) 35.8(33.7~37.7) 35.1(32.5~37.3) 2.289 0.022
B/A 8.2(7.4~9.7) 11.6(9.9~13.6) 5.609 <<0.001
CRP(mg/L) 2.5 (1.6~3.4) 3.5(2.5~4.9) 6.670 <0.001

2.2 ROC H &5 #fr
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1.0F 7|
0.8
0.6 |
fiid
#
e
0.4
— {AE (AUC=0.625)
— BB FE (AUC=0.765)
0.2 — HEH (AUC=0.600)
' — B/A(AUC=0.782)
— CRP (AUC=0.663)
— BEE
0.0 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
I—RRE
1 535 BIMEIERERE . RELE BEH.
B/A.CRP #iill ABE By ROC f £
Fig.1 ROC curves of body weight,total bilirubin,albumin,

B/ Aratio and hsCRP for predicting occurrence of

ABE in 535 neonates with hyperbilirubinemia.
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Table 2 ROC curve analysis of 5 indexes for predicting

occurrence of ABE in 535 neonates with hyperbilirubinemia

A5 it AUC I S P
(g 0.625 3152.498 0.027
SR LT Cumol /L) 0.765 439.000 <<0.001
H&EM(g/L) 0.600 33.750 <0.001
B/A 0.782 11.090 0.012
CRP(mg/L) 0.663 3.355 <<0.001
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Il PR T3 i 4 Y

BRER Logistic 1015 73 8 W75, i W BE 0% L e
NN S N o N A - S I NG S Y | [N N
F.B/A CRP & A= JLAH £ 2K i 19 52 )[R 2% 5 3k
— L Z K Logistic MIHZ T W78, BERE 403
OBMHLLER (B/ACRP &8 A JLIH Z1 K i i 2l
S A& B LR (aOR {E 2390 9 2.548,3.640, 1. 236,
6.289.1.680, P <C0.05) , [ & F1J& #1 A= JL AR 21 & i
955 14k 7 AR 4 L (@OR =0.456, P<<0.05) , lL3& 3,
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Table 3 Univariate and multivariatelLogistic regression analyses of factors affecting occurrence of ABE
R RS ZH# 5 B
A5 it Al
OR(95%CI) P aOR (95%CI) P
T 5 i@ 0.794(0.504~1.250) 0.319 /
M iy <<37 J& =37 J& 1.803(1.034~3.145) 0.038 /
ity B LA 7 1.044(0.643~1.696) 0.861 /
A3 97 = HlE 1.197 (0.708 ~ 1.685) 0.471 /
BEORAR IR >35 % <35 % 3.697(2.156~6.338) <0.001 2.548(1.196~6.220) 0.003
B R I ¥ 1.140(0.462~2.813) 0.777 /
HNE TG 2.010(0.458~8.809) 0.355 /
FEPA 4 1M ¥ 1.211(€0.767~1.913) 0.411 /
W hE J 11.143(6.739~18.424) <<0.001 4.622(0.977~7.587) 0.057
BAEILER Jc 1.535 (0.305~ 7.726) 0.603 /
SEIL g & EH 6.953(3.558~13.590) <0.001 3.640(1.690~6.654) 0.016
A1) R e s EH 1.345(0.837~2.159) 0.221 /
Hb 5% EH 2.412(1.531~3.653) <<0.001 1.417 (0.990~2.544) 0.325
RE (g 0.997(0.995~0.998) <<0.001 0.994 (0.990~1.002) 0.151
JUEZ 2 (umol /L) 1.109(1.079~1.140) <<0.001 1.236 (1.069~1.428) 0.004
HEM /L) 0.585(0.482~0.710) <0.001 0.456 (0.220~0.779) 0.023
B/A 2.941(2.165~3.690) <£0.001 6.289(2.525~15.625) <<0.001
CRP(mg/L) 2.033(1.660~2.489) <<0.001 1.680 (1.308~3.017) 0.042
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Fig.2 The nomogram model for predicting

occurrence of ABE
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Fig.5 The DCA curve of the nomogram model
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