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Comparison of detection efficacy and health economics between non-invasive prenatal
genetic testing and serological screening for Down syndrome
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ABSTRACT: Objective Through the statistical analysis of the actual detection results of Down’s disease screening and the
pregnancy outcome of follow-up in Zhuhai, the health economics evaluation was carried out. Methods The data of 31967
pregnant women who underwent serum screening (SS) and non-invasive prenatal testing (NIPT) during the same pregnancy
in Zhuhai City from 2018 to 2021 were retrospectively analyzed. The cost-benefit analysis was conducted according to 5
different screening strategies. Results Among 31,967 pregnancies, 38 were Down syndrome babies (including 3 pregnant
women aged over 35 years), with a Down syndrome incidence of 1/841. Serological screening detected 1,649 cases of high
risk of T21, of which 21 were true positives, with a positive predictive value of 1.27% and a detection rate of 55.3%; NIPT
screening detected 49 cases of high risk of T21, 38 cases of Down syndrome babies, with a positive predictive value of
77.55% and a detection rate of 100%. The total cost generated by calculation strategy 4 was the lowest, about 27.44 million
yuan. Conclusion NIPT can be used as primary screening test instead of serological screening method in prenatal Down’s
screening for secondary prevention and control of birth defects, which has great social and economic benefits.
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PHAPRUE: 2018—2021 4EZ N T BRI 7 i1 A BBA B i A
LA RS T H By R 224, e R — 22BN A AT SS
NIPT Hi B¢ B U7 15 B 5 8. SS 25 5L T21 & KUK Rl 5 XU
1Y B2 NIPT iy XU 25 R A7 2 R 2 A A AR 7 B2
(interventional prenatal diagnosis, IPD) 4 A7 Jifi JL 4% € 1R 4% 4,
IPD 52855 T ARG — . — A= E—A A TR Gk
IR T T A R Y 1A 4 PR (a5 B R e ER BB U I R 25 =)
A IPD (22103 T 107 W5 —A- H i 2z (5 B R g s T
HLIE B ER BT AT RS R o HERRARIE: AT — BRI RN . TR
R A B IEZE bl , IR IS R &
1.2 NIPT

FHAE R 1 1 BIGSEQ 500 U7 {3 FH v 38 2t I 57 45 AR A
DI RECA 5 P )37 25 DNA, Sl i BCE 1 HALOS #4537 L
PeO R ANE O AT RTR R P A R IR R R A | AR 7 1Y

NIFTY® 7. 17 B 2A80R a0 BErs a2k, my WU 1)
IEVAS KR
1.3 SS

KIS 228 FH 35 [H) PerkinElmer 2 &[4 1235 %14 [ Shit [A]
SrHEIIEGRE AT, AR H AR TREIA AR,
ZR ARG A A1 FE B JOk o, L35 A R AR S MR B 1 AL TSR
JEEPEIR I B, A NT ELPEAG KU . ZR G i B 44 1ty ¥
R . Ui 2 o T PR MR IR 22 BRI Ui o M = 1, XU O
i R FZ /A T BELE R Lifecycle 4.0 #0fd, T21 w5 KUK B E1{5 H
17270, &SRB VIEIE R 1/1000.

1.4

7 16~24 JE 2B 10 mL 2245 126K B0 5 22 L3
IOUTHE B2 7K A I A TE R 35 SR P R TR 97, KRS 92
[ GIBCO AMfli i, 2 24 UG FIZH UM 0.5~1 mL A%
PUEEST I, PR CL AT SR s % . 2 4N 424 v S0
YL ARITH L 320~400 4571 G AT 0B, AR PRR 1R 4
{ofi 71 [ Tmager 72 BI4X ] 4 | shye O (R B M, A% 04
WHRES % (RN 412 E PR iR R ) ISCN2020) P,
1.5

oF FFE A K RT3 205 SR AT TR A ) 57 2 SR s 7R 4 [ JB
PEOHT, FHHEERIETT AN SR PR IERN 2021 4ET 7R RY A
N AE 7 A H (Real GDP per capita, A34 GDP) #4745 34
DS 1 3 24 3% A 35 DS B4 25 1 . IPD 2 Wi 25 1 .
IPD i i B I M 3R P2 T P A B 3% L L B s 38 5 e TR 0 T
P BB AR R 27 A B A T AR A, AR R 55 ©
PIRG4S 2010 4E A ¥ GDP ¥ 23798 Jt. 35, 1145 11 541 DS
PR AR M2 ¥110 A6, 18 (P ESHES—
2021 Y Z:48 2021 4RI A GDP b ¥98285 IC » 75 LI AR IR
ERUGARIRAE 1 6] DS U r=A: i 285% 40 3% Y ¥435 T8, 3
R T SR B BT IR 45300 H i 2% . SS 2 ¥120 J6/ AR,
NIPT 2 F ¥855 76/ Ak, IPD %% %) ¥2500 7t/ AKX, IPD &
TR T A U 7 4 4 B T2 ¥2000 T6/ AR, BRI A N
i #r 2 Bk, B o 35 % KLU EAYZETH, C ol SS Y T21 X
B%, DRSS AY T21 I FUXESEL, E i NIPT A T21 iKUK,
F iRk DS G JLEL, G 24 IPD ¥ Ay E M P= g, Hovp
D 1 E ABUE 2 Rt A SR I AS TR i 570 ST Bra 1 2% F Y
IR,

KM — . BT 2043 HAB SS, s XU & TIPD .

FRHHEA R =A x 120+C x 2500+F x 4350000+G x 2000(J5).

SNk T A INZRIASEHEAT SS, RS AT IPD; XIS

KU 33— 258 NIPT, NIPT B X% 417 IPD,

P EA R =A x 120+D x 855+(C+E) x 2500+F x 4350000+
Gx2000 (JG) .

MR = T AT SS, s U 5 I XU &R
HE—2 4l NIPT, NIPT FiE K417 IPD,

B EA T =A x 120+(C+D) x 855+E x 2500+F x 4350000+
Gx2000 (JG) .

SEREDU . AT 2RI FA NIPT, T21 & X4 BT IPD.,

PR =A x 855+E x 2500+F x 4350000+G x 2000 (IC)

HME T /NT 35 B2 SS, MK E S 35 2 KL
L ryZE a8 NIPT, NIPT PR X417 IPD.

PHRTEAT =(A—B) x 120+ (B+C) x855+E x 2500+F x 4350000+
Gx2000 (JG) .
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FEA S AN 2R 22 1038 31967 1], 228l G9~G30W; F-
YIRS R (28.543.6) &, Hif KT 35 % (f0% 35 %) A9 1138 14,
i 3.56%, LG H DS AR L 38 9], A 3 4] DS iR KT
35 YR, RIREN 1841, A IPD BT, A 1 BTG
BRI NS, L EEE AT LI H 38 4] DS JiRJLRAE 3 il
HRT 35 2 BRI IR, X2 R Z250E i 22 1 5t SS
NIPT Tfif H4%3E# T IPD,
22 SS

ANHAAR SN B 194G 19636 A, 1422 #(12.10.6)
Ji, AR (28.6534) %5 SmhZAiiiE A 12332 A, F
WZefH (164+13) J&, FHAER (28.543.9) %, = XU A Z2da
il T 38 1] DS BRI 21 141, FEEAs 2k 55.3%(22/44)
(ERVENE 1, B2 (%) FHAE BN E A 2 75 T 2 i e
RS A P AT A IR 5.

1 SS
Table 1 The results of the SS test
G5 %) PN R LlE PN LA ABL
IR IRUBS %R 16951(86.33) 9271(75.18) 26222(82.03)
Il 5 XU % 1928(9.82) 2168(17.58) 4094(12.81)
e KU 55 757(3.85) 893(7.24) 1650(5.16)
FHMEAG H AL 16(0.08) 6(0.05) 22(0.07)
TWiZEL 13(0.07) 4(0.03) 17(0.05)
FPR* 3.77% 7.19% 5.09%
PPV* 2.11% 0.67% 1.33%
NPV* 99.85% 99.92% 99.88%
total 19636(100.0) 12332(100.0) 31968(100.0)

#0: *RFEEZ . False positive rate(FPR); FHEETRIN{E : Positive
predictive value(PPV); BATETII(A : Negative predictive value(NPV)
2.3 NIPT

NIPT i g #2755 T21 2 RUG A 49 i, #iiz 38 fl, Hi4r 11
BB R, BEUT LS R IG5t (5580 2). NIPT
PR 268 100% , BERH T NIPT FF DS [ —2& i A B 51

2 NIPT
Table 2 The results of the NIPT test
KK GY H %) /N
2 g2 K A K EE %)

AP RS 6458(99.75) 25460(99.87) 31918(99.84)
o RS 16(0.25) 33(0.13) 49(0.16)
iZH 13(0.20) 25(0.09) 38(0.12)
Tis% 0(0) 0(0) 0(0)

FPR 0.04% 0.03% 0.03%

PPV 81.25% 75.76% 77.55%

NPV 100% 100% 100%

&it 6474(100.0) 25493(100.0) 31967(100.0)
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2.4 DS
BB T B0, SR DU e (T2 skems, B AE Y
BRI D . TR A 2 RIS DU 2 A5 A, R —

AU 3 4%, ANIIPRIHEZAE ¥1641 0. (F2RIEL
*3) P, Pra R A RONIPT, T21 = K& #H4T IPD X
TSRS B ORAIE 1 28 14 Rt SO B 1) AR 285 A A0 (L

3 DS
Table 3 A cost-effectiveness table of five screening strategies for detecting DS
e e [iiEey S =35 % SS I SS ISR L _ NIPT TS IPD ST ) 2
- BE(A) Z%(B) (0) (D) FAEL(E) DS E(F) i E(G) ¥
Hig— 31967 — 1649 — — 17 0 81908540
S 31967 — 1649 4096 9 11 1 59335120
Ak — 31967 — 1649 4096 30”7 11 1 56675015
S Y 31967 — — — 49 0 0 27454285
SR 31967 1138 1443 — 18 17 0 79901235

FVE: * N D RAY NIPT B XS ** o C A1 D HE NIPT S XUG AL *+* S B AT C il NIPT w5 XU %

3

AR, K5 A R34 W78 NIPT i DS kb SS 78
PPV, FPV, IPD 44 J7 HIARELA Ton] LML, A=
BRI B NIPT 77.55% %) PPV 65 T SS 1 1.33% %) PPV
WIFSE TiX— . M H SS Hid T2 9 J& ~207 ARy Z2ld, i
NIPT 7E#B i 21 J& B9 K Z2 B o J2 v] LIRS /%), 7 25 DNA B3
B LA 2 /B I A BRI AR ARG AN 3 . 8 H R E 2016 4F
TARIEE T RS R AN NIPT H ARG © 5k R R E
BN SS By—FhrbFEimg, & T SS WG ILH ARG A
WA KBS D 5 1/1000 Z (Al 2420, 55242 20% J& L -
FET SS FRAERT BB R IEAL 21 ZRZEAIE . 18 —IRLEAIEM
13 =R SRR E, VAA IPD 25 23EE .

e R —ANFE AT H, #1249 NIPT Bt SS 1 h—Z =i
DS i ok e B R R R M as, A AR TG 1%
AR 2 I TR IR A= e, FEARNEZRS =T,
SRt NIPT BEAEAF R4 s, Ak, £ BE97 DA IR 45 LA X X
PAARNAS ] () 5 A 7 578 DS AR 3 38 T & R A S35 0 it
AJLF AR T SS ME A —Ziiit 5. NIPTHEAH R IR,
TR _E S G AR AR, R

2019 4 Wei Zhang %5 A SR FOULAR AL 3 4 AT A 7R Xt
2K HY British Columbia Y 45605 44 221 EA TR A5 204, A
A NIPT ey BARTE AR, (BB, Wi NIPT M5 E 1L
2008 BUEAR, HAE I—Lii AR A H E AR EE . B H R
B Yan Xu 28 A " 0k R L R . WA . IWAE
VUL 25 ZEEEYFHURA 9 5 A R4 SR AEA T S 4 A A B3 1)
kKR, i TreeAge LB FE—> 10000 22 1 B AR 481 BA
GIFRFEST T — AP R KL 2 £ B X6 NIPT #E47 iliAS
G AT WEFTIAK, NIPT 1 i F i 16 o s de A 2%
ShE AT UG £ B £ (1) DS S 0], 1R 3k 0 5 A SR I a2 4
e H AL S B o BT A PPl AS A 436 B2 =7 9%
FHAEE A, MsEhs b DS Xk fl 562 Fr it il 0 i K42
e AH IR e X B 1

AT 58 B X R — 22 I 7R TR — 2 N 2 2 B AP S
[] 532 B T2 A i 45 SR LA A i B Bt 485 Jy B A T R G- Ar
MR 0 TR 22552 . 31967 Wil 3 vh Ay 38 141] DS IR )L
A 3 35 2D LRSI IR, XO=RE D 28042
FUFE SS A NIPT T H %4 T IPD., ZsCiAG SEAEER I TS
SN SS Ty A A ME— i, ISR HAE N — 4 i A . NIPT 1
AN FETR AT MG, FTrE AR BY R BE FIA HE NTIPT 1 S — 2R i A 3
WG A E RS2, B NGS ARG L, AR AZ4E
F%, NIPT ARG AS O B B, X — 22 BRI 4k sy K
Jin_ NIPT 25 59 =09 I /T SS, Mk, K NIPT 1
H—ZRR I 7 AR SS JriETE T HEAT DS A A% HH AR R —
HBiyE, BERT R AR IPD Fyd /b R L ELR . T KK
RS AR, tmr i K = DS kG H %, B B RAYHE

SR MZE TR o
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