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WE: BH #HF e 2R (NIPT) B A TRILRGAER (CPC) #f & 4 &R F el AM1E, ik =M
P #7 B B5 )L CPC 3k, CPC &3 H AL A 5 B35 4751 B4 8 B NIPT 69 W6 R A, B4 NIPT 694k & | e FRmE S 3547,
LR 6084 §5 )L CPC K, CPC A3 H A B R 3547 7% FdaF, 1661 86)ILAZ R, Wl FAh2.0% (16/608), 9B A E
PRAEEAETAR, 70 A FERFENIEF (CNV), 156 34248 T RN S5, #i86, FMEFME (PPV) 4 53.3%
(8/15) . 235 % #2<35 % 49 )5 )L CPC A th F £ F R4 FE L (¥*=0.000, P=1.000), iCPC#= cCPC #9# th & £ F A 43t %
F3L (4*=8.988, P=0.003), A, AMF=AMf5ILCPCe9# & £ F RAEHFEL (P>0.05), Fif CPCHBILEEK
FHAEAKM, NIPT TR A TR FRFHBILCPCHFAe) Tk FH K, LR MRS, BiaAkbd, AT
RBZH AT E e b R, AR AT BE A
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Application of NIPT in screening for chromosomal abnormalities in
fetal chorioplexus cysts*

DAI Peng, KONG Xiangdong
(The Genetics and Prenatal Diagnosis Center, The First Affiliated Hospital of Zhengzhou University, Zhengzhou,
Henan 450052, China)

Abstract: [Objective] To investigate the clinical value of noninvasive prenatal testing (NIPT) in screening for chromosomal
abnormalities in fetal choroid plexus cyst (CPC). [Methods] The clinical data of NIPT selected by pregnant women with abnormal
fetal CPC or CPC combined with other soft ultrasound indicators were analyzed, and the detection rate and positive predictive value
of NIPT were summarized. [Results] Among 608 pregnant women with fetal CPC or CPC combined with other ultrasound soft
indicators, 16 fetuses were at high risk, the detection rate was 2.6% (16/608), 9 fetuses were aneuploidy, and 7 fetuses were copy
number variants. Fifteen pregnant women chose immersion prenatal diagnosis, and 8 cases were diagnosed, with PPV of 53.3%
(8/15). There was no significant difference in detection rate of CPC between >35 years old and <35 years old (x’=0.000, P=1.000).
There was a statistical difference in the detection rate between iCPC and ¢cCPC (}'=8.988, P=0.003). Bilateral, left and right fetal
CPC detection rate was not statistically different. [Conclusion] CPC is correlated with fetal chromosome abnormality. NIPT can
be used as an optional screening technique for pregnant women whose fetal CPC is indicated by ultrasound, and the screening
accuracy is high. It can avoid the invasive examination, help improve the detection rate of prenatal diagnosis and reduce the pressure
of prenatal diagnosis.
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k4 ABER (choroid plexus cyst, CPC) J&F8 &
A TE PG WK N B TG Il e P45, =G LA
B LA A Rz — 1 R E A G T H A
A SE, CPC 43 i RS Bk 4 A (isolated
CPC, iCPC) Fl14Z 24 1 Jik 2% P\ 4 Jip (Complicated
CPC, cCPC) . BFFEALIL, CPC HIGILYL A5
A—ERAR, W I8- =M 21- =4k = R A
frh, CPC RIJL A A AR R AR AR By KU 29 1% .
Jo AN 7= By K B R (non-invasive prenatal testing,
NIPT) B9 3R NG LG AR R A | e (140
R/ 5 2 AR A R PR PR 3t A ) R 4 1L T
AR R, W T RS E . BT, M
KHFFEHRIE T NIPT 3 37 I R 2 0 A I 7 2 S+
W ORI EEYR . R SR AR O A R LY (R R
F A 2% BHPETIIAE  (positive predictive value,
PPV) %5 5 {HAR WL NIPT 32 T2 M i L CPC
i A G G S i TR AR IE . PRI, ASBIFSE 8 (e
i A BT 2 R IR L CPC #E4T NIPT 891l R R,
BLZE NIPT B HF CPC WG RMME, A CPC 13k
TR IR
1 FARSTR
1.1 —HRER

2020 4F 1 H % 2022 4 5 H KRB K5 — it
JEEEBEIA CPC 5 CPC & I Ho A 4 5 % 4T NIPT
4 608 F12#2 17, A AbRE: O HERNGIL CPC
(240 QB HRIR CPC & I HAbE 75 # e r 5
WA, HEBRARE . DCPC & IF INLTE 5 57 £ 5
W QImLZMMIBITE ;. OMEIEE>40 ke/m’
i @R O T AR 1 AR PR AR I
o ARWTEEIRM IR — B B e B2 AR T
Aot (HHES . 2018-YB-08), WFFexi4:
BB A .
1.2 FHik
121 NIPT 4@l SREZEESMA M 10 mL, $2HK
I3RS DNA, i 10 ng 13K 7B DNA ##H53C
FERER ., CEERIE, W NextSeq 500 3K
JFAL (S Mumina 2AF]) A 7EEEEIT, A
24 20 Mb reads (37 bp+8 bp index) , & 1T )5 42 1%,
36 bp HYFEH 2 reads. Y (@RI REAE AR Z (H
WA T SE M L B AR e A T eE— )y
B TR B RN e R B EU AT B AR e £

G e EANE D (%ChrN) , R THE
Z 1A,
(%ChrN,,,,. - mean%ChrN, ;... )
S.D.%ChrN,

Hrp mean%oChrN, o St BEOEH H ARG i 5 4
BN 0 e BSE I, S.D.%ChrN, e N3 I
1B bk b 2L N4 G o e bniEE . Z {8
“3~3 NIFH, 723 8 7<-3 #on A KR . $5 0%
A% 5 (copy number variation, CNV) 43 #7 . fifi Fi
RUPA B354 56 reads (15~30 Mb) HXF 2 hgl9
SZILHU, SRIG S HTME— reads (10~19 Mb) .
¥ reads 43 FC B LLAEFE & 100 kb bins, Ffif—
U LISIER GC F a5k (<30% 5i>70%) FEw
IR binso FFH 3 BL53 50 W1 7 1 A A [R] IX.
BDL BORRIREA Z [ = A i (5L,
W I JR ] A3 HT CNV, 215 CNV R
1.2.2 CNV-seq ## JEFBUIIE TS, @54
BB 5T , 42 11~13° 81750 B E f 20 E 5k 18~
247 AT E RSO SRR K o $REERGN B B ROk A
7 DNA 1.0~1.5 pg; DNA FTHr . §3%, #g a3t
ZH SCHE 5 W NextSeq 500 F K A (5 &
Hlumina A &) ) #FA7 G 6004 58 5 T o B v U
J¥, KN 37 bp+8 bp, FIHEE N 0.1x , Kl
CNV 23885 100 kb L 1o W5 508 ik OMIM .
DECIPHER. DGV. ClinGen 25 %t i #1745 S 25
ET, FIEY AR CNV BEORTE . Yo i 7
M1 FEKYEME 1600 g B0 10 min, BULTED N
ARSI R B K M B R, & 37°C
TR RL 5% CO R FRMREFR 7 d, EiB /w5
GRLEEEFE R 9~10 d MELFKAIIEARORAS . EK
RAFBIA I AROKANZR , G 47, WA GSL-120
S HIERERI RS (T8 Leica) REYMA
R 244, P dEadE . A R G A A A
20 4, 0#T 5 4, B R S w AT
BE 100 4> AL bR MR RN SIS 4 i R P 4
EPR AR R (ISCN2020) FEFTHER 52 W,
1.3 MEEIEHR

Oge it FE G L CPC #E4T NIPT i A 1) 22 {3 4F
1%, A2 S A URES R . @ UAMR A M HTZ Wi
SRR A FRAE, BIT NIPT BT CPC 1 KU 2+
AT A AR R A
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1.4 SitERE

K SPSS 20 #AF o &t AR LA A 43
H(%) Fon, KA K. P<0.05 HESAHSR
e -3

2 #R

2.1 B&)L CPC B Z TG RIEHE

608 il 22 A -4k 293 %, T2
J(19.3+28) J&, Hri=>35 27847 44 ], F3y
S 36.4 %, FHAEE (17.9+2.8) JH, <35 %
564 i, PR 28.8 %, VIS (19.4£2.8)
Jil. #4E CPC A I LA S 5, 530 fil2h iCPC,
PRI  29.3 %, PR (193 +2.8) JHl;
78 ik cCPC, “F-YJAEWY N 29.4 %, F¥2EE K
(20.0+3.2) Ji. cCPC &I HAhH UL AR P 573 2
OERIEA (46 1) . BEErE (8 4). NT HE
(6 ) . Ja % Inl /= 5w (5 6i) . 0 % 1 e
B, BEEKERARL 346 %, e CPC fL
B, 608 8 a2 A =25 AU CPC A
304 ], SFEAERN 29.1 %, SEEZERE R (19.1 +
2.8) J&; ZM CPC A 121 i, F ¥ AR K
207 %, RN (193+2.8) A, 4 CPC
183 ], FIHAEW A 204 B, FEZEE A
(19.7+2.8) .
2.2 BaJL CPC SRk Z TR =Rl i 5 R

608 12 1AMk T NIPT fifidr, A 16 Bl LK
EXUS, K R  2.6% (16/608), 9 15k YL ({4
JEEEAEIR, 7 BIAYER CNV, 16 615 KUK 22 i
H, 15 B2 TR AN RIS W, B2 8 i,
PPV 2}y 53.3% (8/15). #iziwfilrh, 2 49k 21-—=
&, 2 B0 18- =4k, 1 Bhm AR 21- =4k (kA
FeBiloh 12%), 1460k 47, XXY, 2 6] Ak R R
B CNV, fiim) REARS, W3k 1.

564 f51<35 & (42 1A, 15 5] NIPT &5 X
B, KRN 2.7%, 14 BT A2, B
276, PPV N 50.0%. 44 =35 % 22 idH,
1 %]k NIPT @& RUBS: , Rk 2.3%, 2 1
i, PPV N 100%., =35 % HI<35 % 1y JL CPC
R 22 5 G X (12=0.000, P=1.000),
PPV (4112722 S AN T2k . 530 4] iCPC
Zei e, 10 14 NIPT @ AU, K % 1.9%,

W12 4 ], PPV Jy 40.0%. 78 il cCPC Z i,
6 >k NIPT w KBS, Ki b &R 7.7%, 5 BliEfT
RAYEL W, #12 4 61, PPV 2 80.0%. iCPC
I cCPC WKL R 22 F A Gt 228 X (*=8.988,
P=0.003), Tfij iCPC F11 cCPC Yy PPV 2 5% IG5 it
B (4=0.853, P=0.182) .

304 XU CPC Hr, 9 il Sk KU, A H
3.0% (9/304) . YRR, =35 F W22 kK
ths <35 92l o il A, 8 Bildkf TR AT
ZWr, #1251, PPV h 62.5%. 4G I H A
FESEE, ICPC MIZRIEY 6 Bh A, 4 EBidEAT
BAMEEZW, #1123 6], PPV i 50.0% (3/6) ;
cCPC B2 3 45 g g AR, 2 BliEA TR A2
Wr, #2241, PPV 2l 100%, XN CPC ZE 47
& PPV 2 62.5% (5/8).

121 B0 CPC Hr, 4 A XU, A=A
3.3% (4/121). MPEAFRY, =35 % B2 11k
ERS, Hi TR AMEZW, #2161, PPV R
100%; <35 % 2R 4 3 Bl XU, i utriz
APEZHE, 52 2 6], PPV N 66.7% (2/3). R
I HAMEE S S, iCPC BYARAE T 2 451y e XU
IR FEATIR AW, #4121 6], PPV K 50.0%
(1/2); cCPC A 2 1) Ry i AU, ¥Rk 71
AME2WE, #0122 6, PPV K 100%, Z-0ll CPC 22
A7 AR PPV H 75.0% (3/4).

183 A CPC Hr, 3 ik g AU, K R
1.6% (3/183) . MRAEAFEW, =35 X A H P AR
ths <35 Zpy2eddrh 3 il AR, 3 Bl TR AE
W, #i2 0 fl, PPV 0. MRS IFHALE
H, iCPC WyZ2iarh 2 B s XU, 4Bkt A
PEiZ W, B2 0 ], PPV SN 0; cCPC IZ21A 1
) kg v LR, 1 B AT AR AR W, #6192 0 1],
PPV 5 0, Al CPC Z2IH7E% 4K PPV 24 0, i
FEESUIN CPC. 220 CPC FIA Al CPC ARG H % 2%
SRGE L (°=3.965, P=0.160) .

23 HRILCPC R ZHEMEIRE /HIMBE S
gR

16 ] NIPT =5 KBS 22309, 15 BilE4T T 7= i
LW, iz 8 I, Hodh 3k 21- =KL (&
1l A, 2 ik 18- =AKLEA4F, 1161k 47,
XXY, ZEAY b iR, 2 BAIE R ORI
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i CNV  (variants of unknown significance, VOUS) ,
REN BRSSPk AR, LA
BPRIEH o 7 IR BAYE, 22 RS ar iR WD iR
LR EEN, LIRS IRER . 1 IERTTIRA
P2 W, 20 S A A I iR LRy &2 1500, L
ok INBEIP R 29728 28 JA A AT R, IRJL ARG
FEPRIEN , oIS IR AL 75 B I [R5

592 {71 NIPT IR XU 22 i v, 561 (] 22 i e P Ak 2
R, I IR WG L CPC R HAE 75 54,
)L CPC K222 32 JAmiH A, Ak BE v,
C AR LR W 55 12 i JL I 22 rh g i8]
B B A 7 S A AR AR B . B RS
HAETIT 19 B K 2R U5 AR RAT 22 M 01 A 45 SR A
L AL

1 NPTRABREZEWNIERISME. FEH2 &S RINEIRES
ARG 2R s H/f Wi
s T 4k 4 seqZE =

s » oL JENREEAE S Tof 2 5 (ZBNERE S CNV-seq &t H WM sEE
&k
1 30 167 & XU CPC,ZE ] BE b Chr18+,2=6.73 47XN,+18 47XN,+18 H .
291
2 41 12" # il CPC,NT=3.2 mm Chr21+,7=9.04 47 XN,+21 47 XN,+21 H o
10q11.2q11.23 24552k 1.64Mb, i
3 30 277 & ZEfiicpe 10q11.22—q11.23553.0Mb ~ 46,XN s . EEN
Ik R SCR B, R M7 S P g EH#
. L A
4 29 18" &/ BN CPC ChrX+(Y),Z=4.08 46, XN 46, XN % e
i
1p36.33-p36.32 4 2.5 Mb, R

5 30 16”7 % e CPC 46,XN 46,XN 1’
19p13.3 642 3.1 Mb IEH
0 o L i
6 28 180 & 1l CPC 6q25.3-q26 % 6.3 Mb 46, XN 46, XN i o
i
g1
7 31167 XU CPC Chrl18+,7=7.16 47.XN,+18 47.XN,+18 H el
46,XN,inv(9) 231

8 33 247 B KU CPC Chi21+,2=5.47 N ARSI 2% K
(pl1q12) LERI
+2 = =] ":Hét
9 33187 & B CpC 4p16.3-pl16.1 F X 7.4 Mb 46 XN 46 XN & o
i
XU CPC, WU /3, ) 3p26.3 I 1.16 Mb, I R ok o HE
0 29 4 # ' " 3p263-p262FH26Mb  46XN ¢ " # o
LYE BRI, BH, PR S AT R R 1EH
X A

1n 2 17° 2 XU CPC ChrX-,7=-3.16 46,XN 46,XN i
1EH
+2 - =2 N7 = =] Hjét
12 32 207 A& AMCPCZALEMGE  8q22.3-¢23.254k 7.2 Mb 46,XN 46,XN iz -
. . R
1320 18 & WM CPCNT=5.0 mm 6q27 43 5.3 Mb At Al KA -
Ly
14 34 23° %/ F0 CPC ChrX+(Y),Z=3.32 46,XN 46,XN i _
i
&k
15 31 24% & AEMCPCEREEFTAR Chr21+,2=11.56 47 XN,+21 47 XN,+21 H .
291
16 30 19% A& XU CPC ChrX+(Y),Z=3.19 47,XXY 47 XXY H o

d: NT WHUGEIE; XN g N b X 3% Y Jefafk,
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3 g

ZAEIRES 6 Jl ), b I R AR TR R R Y
ke M\ o FEUEYR 10~12 JE B k28 A LT o5 2 A4~
M=, 12 A B2 A R LR s 46/ . CPC J2
FE K26 D\ Jry 38 1045538 20 o AL S I, A — 0
HE R AR, RPN 2 N A
WA TN X, 22 LSRN B A i B0, i mT DA
XU a B 2 A = B, i F CPC I
M AL SR Y, BRI — B0 A CPC MR
YRR, KZLAEZE 24~26 FTTIN %, XTHRIL
CPC 5 ik W AAEARF UL, Wizl iCPC
Z IR L CPC IR LAY YL (o ik S %
H 19%~2%, fe FER YRR R 18-k 21-
=R ARgE R, EEXTHGIL CPC BEEE NIPT
(1) 608 1] 22 4 Fy I DR B8} R = 12 45 SR AT T [l it
P T, S50 oK 608 i )L CPC H, NIPT /R
16 Bl LR E AR, KRl 2.6% (16/608), 1
28, & 36 21-=4k (& 1 FliER), 24
18-=44&, 1% 47, XXY, 24 VOUS, MFHEN
1.3% (8/608), SHHCHIFREA R —8 ", HHEx
CPC A5 18-=KF1 21- =R, o5 H Al Y
AR A, DL CPC 5 LY (R % A2 TE
FENE, (EABF S REAS AT /N, /5 64T KA
LN

Mo B/, CPC & FF HAEE R 5 i e
R SER T REMERG i . ZEH T AL iCPC A
cCPC K H 2 PPV, & 88 NIPT W H T & 1
LGS R S8 AR R A E ST 25 5, TR
H TREARAYEIN, NIPT 7 =) PPV NELESE
P22 5, (HiCPC A 10 4] NIPT = XU G Lifiie
4 ], cCPC A 6 ] NIPT =5 XU i L2 4 B, i
B cCPC 6 M i XU IR L2 S e (R S5 R 5
KFiCPC, SHIFEMFFTGER—5, dah, W,
ZEAMEN A7 iR L CPC A& HY 2R 22 S TG T2 7 L
(¥*=3.965, P>0.05), W] I, CPC {3 & 5 Y o [ S5 5
AAFFEAR A, EFEEARE XN, R85
BB RHIE

ik 4% I\ Jih 5 - 285 A W T 2 s L% e Ak S
BI5 5 . BFFE R W cCPC Yt (4K 5% 1L ] Ky
11.02%, 4 CPC & IFH A 4544 55 i e ik
Fb 91 T 388 & 33.339% 0 A HIF 9 S 8] o

NIPT Wi+ CPC IR A, CPC &I 254
SN R A= RTSWHERR . TR AR
PR I AS B 5% 0 R B3R CPC 4 O 8 7 435 ) S o 1)
g

IRANI 25 " Ak iCPC H 24 1fi 375 ~ 0 2 B
PEIG IR SORK, kMDA 1 AR iCPC — A
HWATY R G A, RIE CPC IR LEBITIR
AE RIS Wi Y R R0 A . AR
ERE SR T R CR N R
(chromosomal microarray analysis, CMA) 7 i H F
B L CPC WF=Rii2 W, 45348 H CMA K cpC
Ji LY i S 5 SRR, AL S fk G Al
AT A 5E . ARBFSE B 7 T NIPT
T 608 R /R CPC 5k CPC A I HAb A 25
ZHYA B I PRGEORIAT NIPT 255, 8 NIPT a] 1 JH
TR IL CPC iy, FLIR A2 i ] 5
PR (PPV S 53.3%) . A #E7R CPC iR JLIYZE
T IR L AT BE8E NIPT iy, dEm AR A
AIZWE, $EERATERA BRI R, FRARBAPER,
VR PR RIS T N2 JE A O B

i Lrik, CPC 5 LY (i S FETE A o6
SR TR NN PR R NS 3 CE R NI B LR R TN
Tk R/ A . NIPT AT T8 A 4R i JL cpC
FITT e A AR, LA 25 R HEs R s, A
B F R SR A= RS WG R, BRAR= /T2
Wi 7 .
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