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transmission and their interaction effects by integrating logistic regression model and Chi-squared
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automatic interaction detector (CHAID) decision tree model. Methods A total of 689 pairs of
HBsAg-positive mothers and their neonates in the obstetrics department of the Third People's
Hospital of Taiyuan from 2007 to 2013 were enrolled, and the basic information of mothers and
their neonates were obtained by questionnaire survey and medical record review, such as the
general demographic characteristics, gestational week and delivery mode. HBV DNA and HBV
serological markers of the mothers and newborns were detected by fluorescence quantitative PCR
and electrochemiluminescence immunoassay respectively. The CHAID decision tree model and
unconditional logistic regression analysis were used to explore the factors influencing HBV
intrauterine transmission in neonates of HBsAg-positive mothers. Results Among the 689
neonates, the incidence of HBV intrauterine transmission was 11.47% (79/689). After adjusted for
confounding factors, the first and second logistic multivariate analysis showed that cesarean delivery
was a protective factor for HBV intrauterine transmission (OR=0.25, 95%CI: 0.14-0.43; OR=0.27,
95%CI: 0.15-0.46); both models indicated that maternal HBeAg positivity and HBV DNA load >
2x10° IU/ml before delivery were risk factors of HBV intrauterine transmission (OR=3.89, 95%Cl:
2.32-6.51; OR=3.48, 95%CI: 2.12-5.71), respectively. The CHAID decision tree model screened three
significant factors influencing HBV intrauterine transmission, the most significant one was maternal
HBeAg status, followed by delivery mode and maternal HBV DNA load. There were interactions
between maternal HBeAg status and delivery modes, as well as delivery mode and maternal HBV
DNA load before delivery. The rate of HBV intrauterine transmission in newborns of HBeAg-positive
mothers by vaginal delivery increased from 19.08% to 29.37%; among HBeAg-positive mothers with
HBV DNA >2x10° 1U/ml, the rate of HBV intrauterine transmission increased to 33.33% in the
newborns by vaginal delivery. Conclusions Maternal HBeAg positivity, maternal HBV DNA >
2x10° IU/ml and vaginal delivery could be risk factors for HBV intrauterine transmission in
newborns. Interaction effects were found between maternal HBeAg positivity and vaginal delivery,
as well as vaginal delivery and high maternal HBV DNA load. Logistic regression model and the
CHAID decision tree model can be used in conjunction to identify the high-risk populations and
develop preventive strategies accurately.
[ Key words ]  Hepatitis B virus; Intrauterine transmission; Influencing factor
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