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Influencing factors of the failure in noninvasive prenatal testing based on logistic regression analysis and the
construction of a nomogram prediction model
WU Xin, QIN Ting’, LU Xiao-min, DENG Wei-heng, BAI Jin-ping
(Medical Genetics and Prenatal Diagnosis Center, People's Hospital of Guangxi Zhuang Autonomous Region,

Nanning 530021, China)

[Abstract] Objective To analyze the influencing factors of the failure in noninvasive prenatal testing (NIPT)
based on logistic regression analysis, and to construct a nomogram prediction model. Methods A total of 1 030
pregnant women undergoing NIPT admitted to People's Hospital of Guangxi Zhuang Autonomous Region from August
2021 to August 2025 were selected and assigned into the failure group and the non-failure group based on presence of
failure in the NIPT. The clinical data of the patients were collected. Lasso regression analysis was conducted to screen
the influencing factors, and logistic regression was conducted to explore the influencing factors of the failure in NIPT in
pregnant women. The R software was used to construct a nomogram prediction model for the failure in NIPT in
pregnant women. The receiver operating characteristic (ROC) curve and calibration curve were used to assess the
discriminative ability and consistency of the nomogram model, and decision curve analysis (DCA) was used to evaluate

the clinical utility of the NIPT in screening failure model for pregnant women. Results Body mass index (BMD), rate
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of twin pregnancy, and history of heparin use were significantly higher in the failure group than in the non-failure
group (P<C0.05), while cell-free fetal DNA (cff[DNA) levels and gestational age at sampling were significantly lower,
as compared with those in the non-failure group (P<C0.05). Lasso analysis identified five predictive factors: gestational
age at sampling (OR=0.799, 95% CI: 0.698—0.913), BMI (OR=1.623, 95% CI: 1.337—1.969), cffDNA (OR=
0.565, 95% CI: 0.433—0.738), rate of twin pregnancy (OR=2.416, 95%CI: 1.440—4.053), and history of heparin
use (OR=4.704, 95%CI: 2.012—11.002). Logistic regression analysis showed that gestational age at sampling,
BMI, cffDNA, rate of twin pregnancy, and history of heparin use were factors influencing the failure in NIPT in
pregnant women (P<20.05). The ROC curve indicated that the nomogram model for predicting the failure in NIPTe in
pregnant women had an AUC of 0.912. Internal validation using the Bootstrap method showed that the C-index of the
model was 0.857, and the H-L test had x’=7.851, P=0.796. The DCA curve found that the threshold range of the
model was 0.18 to 0.85, and the net benefit rate was =0, indicating that the clinical application value of this model was
relatively high. Conclusion Gestational age at sampling, BMI, cffDNA, rate of twin pregnancy, and history of
heparin use are factors influencing the failure in NIPT in pregnant women. The nomogram prediction model based on

logistic regression analysis has certain clinical value for NIPT.
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Figure 1 Lasso regression coefficient relationships
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Figure 3 Construction of the nomogram model for predicting the failure in NIPT in pregnant women
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Figure 4 ROC curve results of the nomogram prediction

model
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Figure 5 Calibration curve results of the nomogram
prediction model
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