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screening for women and children and its value in maternal-fetal blocking
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[ Abstract] Objective To investigate the application efficacy of magnetic microparticle chemiluminescence assay
(CMIA) combined with treponema pallidum particle agglutination test (TPPA) in the serological diagnosis of syphilis
among women and children, and to evaluate its clinical value in blocking maternal-fetal transmission of syphilis. Methods
Actotal of 180 subjects admitted to a maternal and child health hospital from January 2023 to December 2025 were selected,
including 100 pregnant women and 80 newborns, in a retrospective cohort study. CMIA was used as the primary screening
method, TPPA as the confirmatory method, and toluidine red unheated serum test (TRUST) semi-quantitative detection in
combination. Diagnostic efficacy was compared, and changes in syphilis positivity rates in pregnant women at different
gestational weeks, newborn testing concordance, and maternal-fetal transmission risk factors were analyzed. Results
Among 100 pregnant women, 22 tested positive by CMIA screening, and 20 were confirmed positive by TPPA. CMIA
sensitivity was 100%, with 2 false positives; TRUST initial screening detected 18 positives, missing 2 cases. The overall
TPPA positivity rate was 20.0%, showing a stepwise increase with gestational age, which was statistically significant
(P<0.05). Among 80 newborns, 8 were TPPA positive, with a concordance rate of 88.9% compared to 9 clinically confirmed
cases of congenital syphilis. The maternal-fetal transmission rate of syphilis was 40.0% (8/20). Univariate analysis
indicated that maternal untreated or improperly treated syphilis during pregnancy, TRUST initial titer = 1:16, and

gestational age at diagnosis = 28 weeks were controllable risk factors for maternal-fetal transmission (P<0.01).
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Conclusion CMIA combined with TPPA testing offers both high sensitivity and specificity, effectively reducing the risk of

missed diagnosis and false positives, making it suitable for the special physiological state of pregnancy.

[ Keywords 1 Magnetic microparticle chemiluminescence; Treponema pallidum particle agglutination test;

Combined testing; Women and children population; Syphilis screening; Maternal-fetal blocking
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