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[ Abstract] Objective:To evaluate the health economic value and efficacy of four pre-
natal screening strategies for Down syndrome. Methods: A total of 22 391 singleton pregnant
women who participated in first trimester combined screening (FTCS) and non-invasive prena-
tal testing (NIPT) at The University of Hong Kong Shenzhen Hospital from June 2015 to June
2022 were selected. Four simulated screening strategies for Down syndrome were set up,and the
results of invasive prenatal diagnosis or postpartum validation were used as pregnancy out-
comes. The detection rate ,false positives rate,and positive predictive values were used to com-
pare the screening effects of the four screening strategies on Down syndrome ,and the cost-effec-
tiveness net present value and cost-effectiveness ratio were used to evaluate the economics of the
four screening strategies. 4 screening strategies; Strategy 1: pregnant women undergo FTCS, if
Trisomy 21 (T21) screening is high-risk ( =1/270) patients undergone invasive prenatal diag-
nosis , borderline risk (1/1000 ~1/270) will test for NIPT,if NIPT high-risk will undergo pre-
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natal diagnosis ;Strategy 2 ; pregnant women test for FTCS first,and those with T21 high or bor-
derline risk will test for NIPT,if NIPT high risk will undergo prenatal diagnosis; Strategy 3
pregnant women test for both FTCS and NIPT simultaneously, and prenatal diagnosis will be
performed with T21 high risk for FTCS and/or NIPT; Strategy 4 : pregnant women only per-
formed NIPT,and undergo prenatal diagnosis if tested high-risk. Result: Among 22391 pregnant
women , there were a total of 31 cases of confirmed T21 (31/22391,0. 14% ). Both Strategy 1
and Strategy 2 detected 25 cases of T21 and missed 6 cases,with a detection rate of 80.65% .
Both Strategy 3 and Strategy 4 detected 30 cases of T21 and missed 1 case,with a detection rate
of 96. 77% . False positive rate: Strategy 3 (2. 68% ) > Strategy 1 (2. 67% ) > Strategy 4
(0.01% ) >Strategy 2 (0. 00% ) , positive predictive value: Strategy 2 (100% ) > Strategy 4
(90.91% ) >Strategy 3 (4.77% ) >Strategy 1(4.03% ) ,screening cost: Strategy 1>Strategy 2>
Strategy 3 >Strategy 4, cost-effectiveness net value : Strategy 4 >Strategy 3 >Strategy 2>Strategy 1,
benefit-cost ratio; Strategy 4 <Strategy 3 <Strategy 2 <Strategy 1. Conclusions: Given NIPT test
cost is reasonable ,NIPT has high health economic value and can be used as a first-line screen-
ing strategy for Down syndrome. Combined FTCS and NIPT screening did not shown superior

health economic benefits.
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[EES CWIHE 2P KRR (%) FEPE(%)  PPV(%) FPR(%) NPV(%) FNR(%)

WS 1 A batE 25 596 80. 65 97.33 4.03 2.67 99.97 19.35
IHEATE 6 21764

HEHE 2 A 25 0 80. 65 100 100 0.00 99.97 19.35
A 6 22360

Mg 3 JHATHME 30 599 96.77 97.32 4.77 2.68 100 3.23
A 1 21761

W 4 A 30 3 96.77 99.99 90.91 0.01 100 3.23
AR 1 22357
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VA FTCS G5 4 125 JXURG 27 4010 B 67 1L U0 5 9 DR Rt PPV FHESNE

23 fHAIZWIRAR

A TS HAE FTCS MK fMaAmME FERIZWiE ZIREiREe  PRHRIEE" e &R (o)
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FRME 3 22391 596 629 171 27 2 1 40934551
Fmg 4 22391 - 33 30 27 2 1 25957390

a: 2R IE R 227 WIS WS A AR QR YRE b <™ 5 S0 UE AL 35 3™ 5573 00 ) 96 R A K
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g 2 25 164250000 52238732 112011268 2089549
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Prog ot B4 n NIPT i fr T21 PoAZ S v = 0 A
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B A — LRI BRI 1A 2, L A2 b A
F LA NIPT 1 Ry —4 0 A 1 SR s 3 A1 4, 5% 5 E AR
FAWHBARS, 58 HE N AT A4S, (1) NIPT 1Y
WG TSR FRAR , A5 07 r  A B 508705 (2) %
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