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Predicting Risk of Prenatal Screening for Down Syndrome
Using Logistic Regression Model

ZHUO Ren-jie', LI Ying”, ZHANG Li-na', SHEN Qi-jun’
( 1.School of Medicine, Ningbo University, Ningbo 315211, China;
2.Internal Medicine, Ningbo First Hospital, Ningbo 315000, China )

Abstract: In this study, a total of 64 772 pregnant weman in gestational timeframe between 12 to 20 weeks are
selected for analytical purposes, including 64 718 normal pregnant weman and 54 suffering Down's syndrome.
The maternal serum markers are converted to serum with multiple of median (MoM) adjusted by grouping the
gestational age and weight. The MoM is adjusted by twin, smoking and diabetes in the Logistic regression model.
Risk estimation is calculated for each pregnant woman using two different screening methods. Area under the
curve of receiver operator characteristic (AUC), detection rate and false positive rate are calculated individually
to assess the effect of these two different methods. Results show that age, alpha-fetoprotein (AFP), free human
chorionic gonadotrophin (HCG) and unconjugated estriol (uE3) are significantly dominant in the Logistic
regression model. The AUC of tripe serum screening is larger than that of double serum screening, but manifests
no significant difference (z=1.382, P=0.166 9). With the same cutoff value, the detection rate of triple serum
screening is higher than that of double serum screening, and the false positive rate of triple serum screening is
lower than that of double serum screening. The significant difference is detected between these two different
models (=-9.44, P<0.001). Triple serum screening is found to be the superior todouble serum screening
compared with other screenings. Also noted is that when the false positive rate is 4.3%, the optimal cutoff value
turns out to be 1:400.
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