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Abstract

Objective: To investigate the incidence of fetal chromosomal abnormalities and the diagnostic per-
formance of various eugenics screening methods in advanced-age pregnant women with different
prenatal diagnostic indications, providing a basis for birth defect prevention and control. Methods:
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A total of 3378 advanced-age pregnant women who underwent antenatal care and completed fol-
low-up at Northern Jiangsu People’s Hospital from 2019 to 2024 were included. They were grouped
according to indication and age. Using amniocentesis results or neonatal delivery outcomes as the
gold standard, abnormal detection rates were compared and the diagnostic efficacy of non-invasive
prenatal testing (NIPT) was evaluated. Results: The overall detection rate of fetal chromosomal ab-
normalities was 5.57% (56/1005). Group 1 detected 3 cases of T21 (11.5%) and 1 case of T18
(3.8%); Group 2 detected 9 cases of T21 (27.3%), 1 case of T18 (3.0%), and 3 cases of sex chromo-
some abnormalities (SCA, 9.1%); Group 3 detected 3 cases of microdeletions/microduplications
(9.7%); Group 4 detected 7 cases of T21 (0.77%), 5 cases of SCA (0.55%), 9 cases of balanced trans-
locations (0.98%), and 14 cases of microdeletions/microduplications (1.5%). The sensitivity of NIPT
for T21, T18, and SCA was 100.0%, with specificities of 97.1%, 99.3%, and 97.2%, respectively. The
detection rate of chromosomal abnormalities increased with maternal age, showing a statistically
significant difference among age groups (y? = 14.935, P < 0.001). Conclusion: The incidence of fetal
chromosomal abnormalities in advanced-age pregnant women rises with increasing maternal age.
Prediction based on age alone is insufficient and should be combined with other prenatal diagnostic
indications. NIPT shows high screening efficacy, but chromosomal microarray analysis (CMA) re-
mains necessary when needed to exclude copy number variations (CNV).
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1. 5|

MRAEIB A [ A AT CHEEFRN RS 2024) , 4R MR 2R B 22\ 2000 £ 15.6 7+ 2025 4F
) 18.03, it 2050 4FH5 ETHZE 19.03 A [1], AT R HRTE 4 R VG Bl N RPN . BEAEAIT 9T BoR
FAREA GG 5 RHERE EEMK[2], E#tZFE(Advanced Maternal Age, AMA), EITiF=HiER > 35
%, WRUR AR SRR R AR 2R AR 20~35 SR YRA FTiG N, HE R RIUNE IES . £ KRGS A KB
&, WM ENEIT 5t i3], el 2 AR BRI B ML R R 2 —, I R
i 25 R B2 W PR R RS R A R . MEERAMERN I EH AN LR MEE, R
EARNEFHTZ WO G AR bR k4], BAE B AFEF, 5T A [FFRAE S5 8 P 45 5 S xRS 7 )2
DA LB, ATy IR PR RS B Ao ASH FEd I (] 4r A 3378 451wk 2 4] 1) G 61 7= Hip A I (Non-
Invasive Prenatal Testing, NIPT)ff & 45 5 5P mii2 Wrgh 5, BT F = A2 Wiz Wi 410 1 it 2210 G ) L
AR R AEZR, 8 NIPT PRI ERIZEIRCE, e 220 e RE L & i 52 g sk i gt sm
FEHEA 2 2 K

2. ZPEH*E
2.1. HIRMR

FHERIET 2019 4F 1 H~2024 4F 12 ATE AL N R B 7246 1 56 i 4h Joy B 15 1) 22 1d 2% 20,774 1, i
i R 2 10 3k 3378 151(16.26%), AT 35~57 %, HHJEAT NIPT 5 1603 fil, 17E/KEEHIZ&iL4,
R BIA 1005 1, Hrd 69 #1147 YL oAk i 45 51 43 #1 (Chromosomal Microarray Analysis, CMA), % il 7 fi
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9 17~30 Ao BE T HAERS >35 B ORI, A AR 1Rz O L s . B
DU — T8k 2 TR0 57 AHERR : 1) IR BREA: S A S PR IR M i s 2) — 48 PN S My KL ) ot B
3) VUJE sz it AIE e DNA %7697 4) 5% B 2 (Nuchal Translucency, NT). NIPT i 5 45 5
W, RBEAT TS WS RICE R 22 . (A 22 A AR 42 11~14 J4T NT A i) CRL B % 55 5F
KIEZ )

2.2. W34

R4 = A2 Wi e AT 704, 20 1 9 NT 3 4L (RAT NIPT 1 BT 2K A ), 44 2 9 NIPT
ER L, 403 9 NIPT IEH TG WA i, 44 Naimibd. I w401k 35~37 % . 38~40
B M>41 5 AT 4 5]

2.3. ARG

BT BT P RIS W i e 22 0 #0521 VEANHE A B VA (B FE IR B L IR LA B) FE 8 & s
FEPE, ElFES NI TR FR, U EKFEARQR0 m)ET4iis; 7%, G Bir e 84T I briE
HEATRZ R 53 HT .

24. GitFEabIE

i R 4.5.2 BTS00 M. 2R B UGB G /bR, LR ELBR A 2 K565k Fisher K5t
5 DLE/K G2 R el o w6l 2k ) LSS R N S hs e NIPT 2 Wisiae, 3747 2 K15 logistic [B]U3 43 #T4%
AR KK (OR M 95%Cl), & 46/K#E o = 0.05, PLP <0.05 AZERABFiTE L.

3. &R
3.1. FRIEHNZEFEREST

Table 1. Distribution of amniocentesis final diagnostic results by group [n (%)]

% 1 BEEKTRLBERNTN (%)]

4 o4 fril T 1% _ - e e RS N
i NPSSUE RSPV G R RS (a2 =ik 18 =k PERk P S AL E ik
& B
41 26 26 4126 22/26 3/26 1/26 0/26 0/26 0/26 0/26
- (15.38%)  (84.6%) (115%) (3.8%)  (0.0%)  (0.0%)  (0.0%)  (0.0%)
W2 33 33 13/33 20/33 9/33 1/33 3/33 0/33 0/33 0/33
- (39.39%)  (60.6%) (27.3%) (3.0%)  (9.1%)  (0.0%)  (0.0%)  (0.0%)
43 38 31 3/31 28/31 0/31 0/31 0/31 0/31 3/31 0/31

(9.68%)  (90.3%)  (0.0%)  (0.0%)  (0.0%) (0.0%) (9.7%)  (0.0%)

36/915  879/915  7/915  0/915  5/915  9/915  14/915  1/915
(3.93%)  (96.1%) (0.77%) (0.0%) (0.55%) (0.98%) (1.5%)  (0.1%)
o 56/1005

3378 1005 (5.57%) 949 19 2 8 9 17 1

M4 3281 915

AW RN F S 210 3378 5, “FI4ERS 37.3+2.6 ¥, 4T /KFHIFL 1005 M, A e tafh R H
56 {51, K% 5.57%. NT Ri2H 26 il NIPT & X 2H 33 B34 2 F /K e fil, B deBfiih s, H
oONT i 2 21 =44 3 f(11.5%), 18 =& 1 £41)(3.8%): NIPT 5 XA H 21 =44 9 41](27.33%)
18 =4k 1 f(3%). 4L th ik 7% (Sex Chromosome Aneuploidy, SCA) 3 1(9.1%). 38 i NIPT 1E ¥ J& i
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P O 31 BT SE K I PR 2 W, b 7 64T CMA, gt BL R TR R/ 5 3 4511(9.7%) . HR
afi = 4 915 HISE K I ZeHd, Ko 21 =4k 7 491(0.77%)~ SCAS 151(0.55%) V47 54 9 1](0.98%)
WL ARG 1 51(0.1%), 49 I [FEII 47 CMA i H A B B Bk 2k 14 51 (1.5%), far 32 04 20.29%, 1ML
TR R EE ST A HE % 24.64% (17/69) . TE LA 1o RAT RIS WHE O W B v 2 88 )Ly )5 3 A

RILFH o
3.2. ZBITFE ISR KRR GIRE 2

1603 7l Eke 424447 NIPT, Horb 145 BIATE/K 0, A th g tifd s 17 3. T21 a9 4l fiR
PHTE 4 1, T18 ECRHYE 1. fEBHYE L B, SCA FFHM: 3 8. fpHME 4 B, HAhAEREAR 7R 11 B FEM:.
NIPT {5 XU J5 3 7 A £ 5 42 CMA K HE R /i i 52 3 BB 1%« NIPT X T21, T18 K SCA [ R
HUE N 100.0%, HFFESHIN 97.1%. 99.3%F1 97.2%; PPV N 69.2%. 50.0%#1 42.9%, NPV ¥4
100.0%, #ERGZEAN 97.2%. 99.3%FH 97.2%. Xf HALAEEE G4, REBFEN 0.0%, FiRfEHN 92.4%, PPV A
0.0%, NPV 5 100%, #ERIEN 92.4% (FEL# 2). SHME ISR R BUE N 0.0%, $553 % 100%,
NPV 97.9%.

Table 2. Diagnostic performance of NIPT by final diagnostic categories
7= 2. NIPT 12212 ARSI e

! N TP FP TN FN REUT RE PPV NPV 2%

T21 145 9 4 132 0  1000%  97.1%  692%  100.0% = 97.2%

T8 145 1 1 143 0  100.0%  99.3%  50.0%  100.0%  99.3%

i RN 145 3 4 138 0  1000%  97.2% 42.9%  100.0%  97.2%
HAbge O pRE RSk 145 0 11 134 0 0.0% 92.4% 0.0% 100% 92.4%
(SN E V) 145 0 0 142 3 0.0% 100.0% 0.0% 97.9% 97.9%

e REUE. FREE. PPV. NPV. #EFIZRI LT 4 HRR (%),

1570 5 NIPT IE## b 38 il H I /5 5 i, WA AR bs % A NF ISR, B )LEE m% . i) LA 0
LA RSk SEFES RS E. KEWE. H)UGERFGERS, BRSsEarkLE
B2 DRGSR gt U, IRILREIRSE. I)LE AR, 31 #ilEKFERZ2H 7 4
52 CMA i, Ko Ak R E 5 3 H1(3/7, 42.86%), ILEE 3.

Table 3. Distribution of final amniocentesis diagnostic results in Group 3 [n (%)]

% 3. 4H 3 MIFKEFRILIBER T[N (%)]

e r EH TR R
GER 15/16 (94.8%) 1/16 (5.2%)
AR 13/15 (89.5%) 2/15 (10.5%)

33. FRERBHREXIKIT

DA/ G 45 R oy W 2 SR bt s % 0 i 45 R A R S An I NBER WA ik e, ThNIE
W o 35~37 X\ 38~40 % F1>41 % K HI R BN 1.14% (24/2107). 1.94% (17/875)F1 3.79% (15/396).
Pearson < J5 #6556 7 5 55 35 (4% = 14.935, P = 0.000571) . #4346 56 55 71 il 45 58 184 in S 2 2 80 1 T (5% _trend
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=14.056, P =0.000177). Logistic [ol )5 & /R WA N 1 %7, Yt fh 575 1) OR = 1.123 (95%Cl: 1.035~1.208,
P =0.003), W% 4.

4. 7Fig

5L AR B S etk B S DI, W IR IR LG ik R EEE AR, MRS
RabaitE, RETE T SR AT R K6]. Xiao Z4RiE AMA Ytk B8 RN 2.79%, SEHAILL
TEFIR A B 2.23%AH1E, DA R AT E K RIS FETE[7]. 11 Ma 2590 35~40 % raafi gt
f) PPV 1X 0.5%, A2 LAY B SR B KUK [8]

Table 4. Age-stratified detection rates of chromosomal abnormalities and Logistic regression evaluating the association be-
tween age and chromosomal abnormalities

4 TRIFRERCHFERERRFRSSFER Logistic B3

FR (D EES) HEGER [EYEE-ES
5B FEBIH BHiI BER OR (95%Cl) P {4
35~37 24 2107 24/2107 (1.14%)
38~40 17 875 17/875 (1.94%)
>41 15 396 15/396 (3.79%)
HELAF 1.123 (1.035~1.208) 0.003

T SRS WG RV NS PR e NBEAR Wtk 5 . Pearson y2 16.5: »2=14.935, df=2, P =0.000571; Cochran-
Armitage %K ;42 =14.056, df=1, P=0.000177.

AT I A S8 R 5.57%, BAAIER TN %N 3.93%. ANEMERH % B EIF R4t 35~37 &
N 1.14%, 38~40 %574 1.94%, >41 %8 3.79%. & 3F NT 54 NIPT /& xR St 75 i i, A% 28 550 40
| FF % 15.38%- 39.39%71 9.68%. $E/~>35~40 % B 4540 £ 45 RIEFE = aiie Wi, i>40 & 2 W g W 3%
TRz W, s & 75 S 94 BIKS A% T S5 14 151(14.89%), 5 Liu 55 A 11.1%AHIE[9]. W7
7N 64%I[1) T21 A1 JLF-43 T18. T13 EIfHilE A s [10], 8 BBt i e T21 i &M E B R[11]. AW
FUNT S A H AR5 4 4 51(15.38%) A5 BB Z 45 S0, (HT{E A= RIS Wit FR fE[12]

NIPT J&T-REAA L5057 25 () DNA DU FF VPG HE B A A XU [13] o AHFF 78 H 33 451 NIPT i XU o ) 7
A 1341, trH%A 39.4%, Xf T21. T18 K SCA MR BN 100%, KRN 97.1%~99.3%, NPV K
100%, FiErRAesim. SR, NIPT FHIELE R AR A= A2 Wil . NIPT Xf HAb IR R ik R BUE 5
iX, ARE S )L DNAREE . Iadis « BHAR B S8 DB 5540 5 [14]. NIPT IE% 5 45 A it R 7 &
TR R S A 260 42.86%, YA NIPT Joikn] SR s R A B 5 [15], BB AR AR IR IR
AR AR 25 A T2 [16] [17].

ARHFIT T21 =44 7 33.9%, Z544) S i i 2k s i 4 o BL 5 1 (30.35%) , T2l iod o L 4 0 (A %
M BRI [17], R AE ke & T A e 8 W IS CMA HEAT CNV A — 22 B A 83 4% 20 [ 18]
B CMA AR WA TIFA M G iP5 467 AR LR A Ze 8 . Bl B AL A B AR & 8 DL HT—
A& NIPT [r) B3 R 38 A% S i R A A, 7 i AR PPl SERS AL, A B AE SR ke th e 70 R [R] Ik — 2B A
MW Z A N VEFE RS W FRAE AN 2 2 27 )5 SR (1) KUK [19]

AW SN A0 B BRI 7S, TEBRSCAR I R P T REAETE IR B AT, AR AN R Stk 578 1) il fE
BT KIABE U 04T, B2 AT CMA BIEURE e, HoRXTE S 4k AT 06 BRI 7L, AHOGS5 1R A7) 75 38 KT
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AT ISR

G FTA, B AR IR, LI 40 B UL L, BILR G AR AR B H T, B
ARSI TS, RIS A NT. NIPT Jeb IS S5, DL IS B0 50, LA SRR PO,
B 001 7 S €5 ) T e 0 B 57 S BRI BT A DS 52, I ARG
LI 2 BRI BT BB BT

& STk

RIS LG, GOSN, Gt 0T Sl SRS s AT SO, S5t it
PN SR KR B IR IR, ARG R PR L S
B SROCHOE, %O A

= A
ARBFFEIMN I IR AL REE Bt H 2 R St fEFI% 5 ) 2026KY058.
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