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Adverse Pregnancy Outcome Associated with Second Trimester Alpha Fetoprotein,
Free 3 Human Chorionic Gonadotropin, and Umbilical Artery Doppler

HOU Hong-ying, WANG Lin-lin, WU Ling-ling, ZHANG Xin-ling, HUANG Dong-mei, FAN Jian-hui *
(Department of Obstetrics and Gynecology, The Third Affiliated Hospital ,
Sun Yat-sen University, Guangzhou 510630, China)

Abstract; [Objective] To investigate the clinical value of second trimester maternal serum screening and umbilical artery
Doppler for prediction of adverse pregnancy outcome. [Method] A total of 876 women were taken blood sample during 14 to 21
weeks for the measurement of alpha fetoprotein and free 3 human chorionic gonadotropin with time-resolved fluorescence assay.
Among them, 536 cases were measured the umbilical artery index with color ultrasound Doppler during 14 to 28 weeks. In the
end, the pregnancy outcome was record and analyzed. We compared the difference of incidence of adverse outcome between the
group of high levels of maternal serum markers (342 cases), the group of abnormal umbilical artery index (82 cases), and the
group of both maternal serum markers and umbilical artery index were abnormal (40 cases). [Result] The high levels of maternal
serum markers was significantly associated with preeclampsia, neonatal asphyxia, fetal growth restriction, fetal demise, and
abnormal placenta. The incidence of associated adverse outcome was 12.65% in the group of high levels of maternal serum
markers, 8.5% in the group of abnormal umbilical artery index, and 30.95% in the group that both maternal serum markers and
umbilical artery index were abnormal. The adverse outcome incidence of the last group was significant higher than the former two.
[Conclusion] High levels of maternal serum markers combine with abnormal umbilical index are associated with higher adverse
outcome incidence.
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Fig.1 Image of abnormal blood flow across
the umbilical artery
S/D. 5.7, PI, 1.63, RI; 0.82
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Fig.2 Image of normal blood flow across

the umbilical artery
S/D. 3.0, PI; 1.10, RI; 0.66
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Table 1 The number and P value of adverse outcome in the groups of high levels and the group of normal level

of serum markers n(P)
Normal High levels? (n = 382)
Adverse outcome levelV hCG=2.0 MoM hCG=3.0 MoM A¥P=2.0 MoM AFP & hCG =
(n = 494) (n = 285) (n = 100) (n = 76) 2.0 MoM (n = 21)
Preeclampsia 6 11(0.015) 6(0.007) 5(0.007) 1(0.680)
FGR 9 11(0.083) 7(0.01) 3(0.23) 1(0.882)
Low-birth-weight infant 12 10(0.381) 4(0.585) 2(1) 1(1)
Neonatal Asphyxia 6 10(0.03) 1(1) 0(0.334) 1(0.680)
Fetal demise 1 2(0.278) 1(0.757) 2(0.061) 2(0.000)
Abnormal Placenta 5 5(0.375) 1(1) 3(0.133) 2(0.019)
Preterm birth 27 21(0.06) 7(0.547) 6(0.562) 1(1)
Oligohydramnios 27 14(0.739) 6(0.832) 5(0.901) 2(0.759)
Postpartum hemorrhage 16 9(0.951) 1(0.370) 3(1) 0(0.845)
Anemia 95 48(0.407) 15(0.321) 19(0.309) 5(0.812)
GDM 48 20(0.199) 5(0.131) 5(0.381) 1(0.705)
PROM 100 59(0.878) 19(0.777) 21(0.143) 5(0.904)
Circulor of umbilical cord 102 69(0.247) 27(0.160) 16(0.935) 2(0.334)
Medical complications 25 15(0.902) 6(0.700) 5(0.783) 2(0.690)

1) Normal level of hCG and AFP; 2) High levels of hCG and/or AFP; FGR: Fetal growth restriction; GDM:; Gestational diabetes mellitus;

PROM: Premature rupture of membranes
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