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[Abstract] Objective To compare the effect of different first-trimester screening programmes for Down
syndrome in Sichuan Province. Methods We retrospectively collected the data of singleton pregnancies that were
screened by serum biochemistry markers combined with nuchal translucency screening tests in the first trimester in
Prenatal Diagnosis Center of West China Second University Hospital of Sichuan University from January 2011 to
December 2017. The fetal chromosome results were obtained by amniocentesis or by telephone follow-up. The screening
effect of maternal age, nuchal translucency thickness, maternal serum biochemistry markers and combined screening in
the first trimester were analyzed. Results Among the 21 723 singleton pregnancies, 33 cases were diagnosed as Down
syndrome, and 19 cases were diagnosed as trisomy 18 sex chromosome abnormalities were found in 4 cases, and other
chromosome abnormalities were found in 8 cases. For the combined screening, the detection rate of Down syndrome was
72.73%, and the false positive rate was 2.49%; the detection rate of trisomy 18 syndrome was 73.68% with the false
positive rate of 0.39%. With a 5% false positive rate, maternal age, nuchal translucency thickness, serum biochemistry
markers and combined screening would respectively detect 15.15%, 57.58%, 60.61% and 87.88% of Down syndrome
fetuses. Conclusion Compared with the other three screening programmes, the combined screening can effectively
screen fetuses with Down syndrome and other chromosomal abnormalities.
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Table1 Diagnosis of fetal abnormal chromosome

Abnormal chromosome type of fetus Abnormal case NT MoM PAPP-A MoM Freep-hCG MoM
47,00, +21 33 1.98 0.42° 2317
47,00, +18 19 2.38" 0.21° 0.33"
47,00, +13 1 4.45 0.56 0.73
69, XXX 1 1.00 0.03 0.35
47, XXY 2 1.95/0.84 0.30/0.86 0.51/2.17
47, XXX 1 0.97 0.26 0.52
45,X 1 0.65 0.29 3.58
46, (17, der(4)t(4; 18) (p16; q11.2) 1 1.00 0.35 0.03
46, 0, t(2; 5)(q22; p14) pat 1 1.52 0.88 1.21
46, [, der(2)t(2; 15) (p25.2; 23 ) mat 1 1.71 0.88 0.78
46, (I, del(14) (p11.2) mat 1 1.04 0.40 2.36
Copy number variation * 2 1.09/1.28 2.34/0.57 0.25/0.54

* Median MoM; # Results of chromosome microarray analysis: arr[hg19]10q11.22(46,975,076-48,279,862)x3 (1 305 kb), arr[hg19]Xp22.31(6,455,151-
8,141,076)x0 (1 686 kb). NT: Nuchal translucency; MoM: Multiples of median; PAPP-A: Pregnancy-associated plasma protein A; Freep-hCG: Free beta subunit

of human chorionic gonadotropin
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Table 2 The performance detection indicators of the four screening programmes strategies for Down syndrome

Screening strategy FPR/% (case)

DR/% (case) Adjusted DR/% (case)

1.89 (410/21 690)
0.65 (140/21 690)

Maternal age
NT thickness
Serum biochemistry screening 5.04 (1093/21 690)

Combined screening 2.49 (540/21 690)

9.09 (3/33)
39.39 (13/33)
60.61 (20/33)
72.73 (24/33)

15.15 (5/33)
57.58 (19/33)
60.61 (20/33)
87.88 (29/33)

x 907.50

p <0.01

31.04 36.13
<0.01 <0.01

FPR: False positive rate; DR: Detection rate; #Set FPR=5%
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