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[ Abstract]  Carrier screening, a method for screening couples at high risk of single-gene
diseases, has been receiving increasing attention gradually clinically applied in the field of birth defect
prevention in China. However, there is still a lack of consensus among relevant medical institutions and
testing laboratories regarding the clinical definition, target population, diseases/genes, and variant locus
suitable for screening, data analysis and interpretation, genetic counseling before and after carrier
srceening. The economic benefits and cost-effectiveness of routine implementing carrier screening in
clinical practice also need to be evaluated. Based on the current situation, associated with Prenatal
Screening and Diagnosis Group, Birth Defect Prevention and Control Committee, Chinese Preventive
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Medical Association, were entrusted organized to draft and revise the initial version. This expert consensus
was compiled after extensive research, review, and consultation by domestic experts in related fields. The
consensus puts forward the applicable population for carrier screening in China, principles for inclusion of
diseases, requirements for screening genes and variant locus, critical points for quality control of
laboratory testing, vital information to be included in carrier screening reports, as well as relevant essential
points for counseling before and after testing. Combining the current development stage and clinical

positioning of carrier screening in China, the consensus forms recommendations for clinical application.

[ Key words ]
genetic diseases; Practice guidelines

Carrier screening; Monogenic disorder; Autosomal recessive disorder; X-linked

Fund program: National Key Research and Development Program of China (2021YFC1005301);
National High Level Hospital Clinical (2022-PUMCH-D-002); Beijing Natural Science Foundation

(7212072)

HNAEWMRZERYW MR L RE W FE
ATUARRIEFTHRREMEEREILARES
MAZ,HTEBTLRWMEE, FERTFREFRN
AR A R R R, TR, B AR M
ZHMERHMEETEFTEEN R R H 4
Bl i, STt AR A B R ok AR S Rk
RN FERS, Bk RAT LR EE A
E, B REANEH L HE L AERBER
XEHmERERNETHRTELL TR N,
20y BARRR R E LA R EEf T 6K,
LR A R B9 R K % 7 T AR B = 4T fe dt
P BRFEREXENTLER  XTHAEHER
SN AR AR, ] B N A K AR R RAE R, K
0 F BAT b R

% B E A X F S et R BRI KA
Wk FHHHHENLR HHRMEEEFT K
R AT EFSHEHGTG S5 EHLLER
4 7R 0 A o5 o 4t R B S AR R R R,
THEABERHHFERRLERNARER BT
W MR XA EEHEER LR ER, £
%R % BTt S 0 A 0 Il R LR D R K
FR, FRABZCHEETEFENE L EAA
BUKRANT KRR EAN T E S (F R R

*x1

B) REES UERMNTEEEETE. KE
ILA 5 AL, 3 BB A0 3 % R BT L
F FaIE A (grading of recommendations, assessment,
development and evaluations, GRADE) # 17 it & iF
hifEEERLQH(ED", KEREEXAT
ELA B IE R IE R R (MR KAL), B4
BMAHTAIBREFNAEREE, T s KIEIE
EFEFLATH(MEUT), B E4E T CRRIU
THENAEEE, BRI FEF LEEXENL
FHAEME IR, AL FH ¥
BOE BRI R R AR EE R 20T
W, HRECREEFNEFH T RER, EAK
ERWCRIEEHEE N,

AERCEEFEREEEMGEALT &
5% Bk M H 4% 5 : PREPARE, 2024CN119) .

—ETERENENX

B ERA MR AR RERARAN
ANRBEAT L0 e 6 1 IR M 35 1 MR R o 2R A
W, U RIZ A EEEN EARRMMER LR
T M BT Ak B R R

A T AT 202 705K, EE4H A E
Ak EY 3 — A LA B S R By A M i R R (A
FEAE F M K N BF P FEAT Tay—Sachs Fo i 2)1", 5%

AL RS AT 22

ESE 524

il

T a2k A BEHLAT BRI meta 43 BT SCHk

I b: 23k A 1KLY BT

Wa: 23k H LB R AR BEHLXT Y

ITh: 2% A 1R E TS

- Z=/03k A AR R AR KIS HERGRRE T, AARDCHE S BRI |
A 43 BT A 5 sl 1) i

IV 2ok 118 X G2 B SRR & A 205

A AT RAFAIE BRI SORF CARENLG BRBITTE SO,
1 g )

B XA A7 BREEOAS 32 B A4 SR A SHF (o Z BERLPE RORTFSE
I S 2k 4 )

C o F B L AR NIV RS )




rhAR PR 2R ARk 2024 4E 1 A4 27 %% 1 51 Chin J Perinat Med, Jan. 2024, Vol. 27, No. 1 -5 -

ST 3 — o X R R R AR (2 At
I R E KA E A X H AT P A
wHFE)Y, ME_RNFEARNKE, LEH
HERFENRERARS , RURKL EFBERK,
B E A A R B X B ST, A — kAR A
B B 0 A B PR s BOE R OR Y, AT S L R
RWBEA, YR ENRFOE W HFEE
WA LRIk R & B 4, 0 P i A 3 A O
7, AR A A A8 B A £ A
WO e 1R I M S X A R A ok R Y
i 2,

—EwERENEAANE

(HEEER1] BETEREEATEIHEER
RRRENTABREE, FEFEHEERER
S/ EBEREEFRERETRESNERX
E(FEES. b, EEFEZ:B)

WA — T4 N 381 014 1] £ E & 4 £ # 4T
2744 H A ff A B A RN, G ok B AR B A
HELRD R, H P 1174 (42.7%) 2 FH o 5 4 %
EXTERBABSFEMRABERENTNAH
PEZER, ATHEFARBEENE R KARF
ERFHERALENZHHET,81.6% X HMER
ERRAANME X R, HLT R, EETFAZFF
HERNETEFENTAF TR AREEZNA
WA ABF, WA A S MRS e A5
R R IT, MR S B0 A IR T AR Ol R ] BT A
EMEN R TR, B, EHHFEERABES
T4 4 A R B A B T AT R A R s A B
RN KRS,

(EEEN2] BXEZ— FLHHEMIAE
BEESERMEAERRIER, B2 %
IEF#HITEENBREFOMSEH, LARBBRE
&, #— 51 £ T X, H 5 E 8 5 Z 5] F s
ZHFACHNAR(ERBER: la, HEESE
Z:B)

A3t %A T 7 R B R A R KU B T L,
BEHHFTEANENETENRED B 7 R
Stevens % Pt b T 3 W F R AR AR Fa s R F 4N
FHAR Tkt R R B A R 7 690 Bl HEAT T
HAESMBERY 2HEARGEHE LI H
0.6% ~ 0.9% 71 5.9%; 72 221 17 2 # M ) B m M &
S EEA T A H R S5 H 1.8% ~ 2.7% 1 18.6%:;

T A 41 1] 9 B B 3 % s 6] L A
# 9.8% ~ 14.6% 1 100.0%., it % B8 5, #E %
HERTHEEEN RO X ERAER
Ak S 6y R TROVE 1R B DL AR MR B B D
FHEGERANRLE, DL EVARE Y HF
EHTURBLE N E R EFERM, T A
ARERFEGERNRERRRNRE EXE
MARRFOREFLW G, CERT UREETH
i 2 T 2 B AR R B 0 &

= EREERTRIIERE

(EFEENI] EEETERENEREA
ABETEENES . FOEHRUETER . RE
FEEM/EAIREEN THREENE R agRESE
RERR X ERE TR (ERER: Na, EES
Z:B)

[EFEER4] FTEUTUTERFE:
(1) EmNELaEREEER; (2) SERR, L
EZREREZMARNER; (3) XSEX AR
BRI ; (4) K B HBURGIRBVER, A& iE
RE,ERHBER, AMERFNER. IEESE
Z: IV, EEER:C)

HowEM R T R R R — R TR &
H 30w & e e ABF P KT 1/200 B9 % 361K
WM 1% R, L CHE A & /N T 1/200 2 % A
BRSO AT LR F 1/40 000 DA B ) By &
AFmENXZEY R ARE T — 4 a2 9237
E R R A B RN R LI, R
HE AT 0.5% By 7T 314 E L wEaE R B A
187 /55 [ BT % 26 1 1 949% A bty & KU e & Z=1e
Ben—Shachar %72 56 281 1] & & & 3 176 A [4 &
RERHATHERN, w R FETERE N AR
#HE KT 1100, ¥ 2 & 7 1%~ 81% i & f£ &
ZH136% ~ 79% B % 1 # o Guo £ Gregg' ™ty # %
[ FEdf 45 H L 78 10 000 Xt & Z F w4 ff & 47 o
WE N ABE W E KT 1100, 7 0F & H 241 3F
BAEREMAHRERERENAHETFEAT
12008, FT# AN A 4~ 92t & ARk,

BYFELREHRE, BRREATE, T
FEREMNKF. 017 FXEHHEFHENT*2
(American College of Obstetrics and Gynecology,
ACOG) R i B i & & R LR s 48
HENNN TR NS AR RAE A ERE



© 6 - AR R Ak

2024 41 H45 27 555 1 ] Chin J Perinat Med, Jan. 2024, Vol. 27, No. 1

AAREH FEOABR S K6 FEFARE
77T R e AR AL, RERA AW
i A B AR BRI

AW EET NS AL T HATERTHK
WG MR . ACOG KA By “ 4 4 & i & & K 3t
W0 WA ok 3, 8 0F E ER R M B TR
Wi, RS HAT T RUREE TG, &
R o8 UL AR £ LA B LR , LR R
BRTARFERAPEFERNFEFTY. 2P T
PrfiEkRmmTREREE : (DEFFTATH;
()Y Q) AN T NS £ ILET
B, I 7 4 09 B AL 4 SO 7 3 09 T BT A R
ERATE o

RAE LR RN, Z 25 T B LA E LB
HREGMNETHEFENRR . LF HRER
BRI BN E,E S E R
[ REENNGE,

(#EFERS] RUBEFTERERSHZMN
F Bl SR 06 2 N B T SERRAE S, > 1L B RE O
mRHE, X TRAERFEEEARSESN, i
PR& W HE 1 70 J5 2 T T g 1 o ik ML EC Ay 3t X F =
FrALE, AEMARERHHIETERE (GERFESE
%IV, EFHFR:C)

WEFERFEENEERN (DANFE
WERARNEFEALREFEELINER,
QERERREMETBEN ERERSNEST

WU I IR 3%t 2280 86 A R B AL BT 5 BT 307 BT 5
T A8 A7, DA RS2 E AN A A A N

JE b, £ A bR NS AR B R R T A
*EEFHREFEEEAFF L (American
College of Medical Genetics and Genomics, ACMG)
2021 4F K AT B A6 Y . At A W A 0 A B R O A X
HOTT A EHRE —AEFTERECERESS
WATE UM ESE 2K, AR E NG
FEHEFSNBEEE T —RFW 7 EE—
B Eu LAFEATERTELAEEREE
A 1100 BR A, F 38 = R H b A =
Fdkah LR T HEWEED N 1/200 R R fr X %
MIRMEEER, X IBH UREFTERREE =R
W el R T B %W RN T 1200 89K o
ACMG BN AR A ZEEGH#T =R
BWEfiE, AWM A THEFHHFENRER A
fo, BERBAEBE, RS IE KA ®, REFWHF
i 5 0y A AL R S e B AT SR IR AR L, AN AL
Hu T AR B E

(EFEER6] NEBRSEFREAXZRBEBNE
E#THRERN, HRSEENXBKELME R
SIERIEE, GEIRESR IV, HHFELR:C)

PEMAFERFNEREE, T 5EL ELEE
Sr T 4 #F % B¢ (National Institutes of Health, NIH)
e K 2 BF 28 % J8 & % (Clinical Genome Resource,
ClinGen) 2 37 B9 2k B - % J X BRIk 48 89 3F 2 &

R 2 BGE G R A P

P il KR f& bk HeFERLN Al
FREE LA ZE A0 E 1/60 1/(6 000~10 000) LK AR | 0 i 52 08 SMN1 HErE A
o IR A ML 1/(6~52) (1~5)/10 000 AR, " E SIS HBAI/HBA2 HerE A
(GRER ) WAET B AR R ET
B HhuHAEAE I 1/(16~88) 0.66/100CGH A4 L) AR BB AL, 7T /DA HBB HErE A
(F& R HABET
HF AR AR 1/90 1/30 000 JFAR 3 R A7 1 AR ATP7B b
FEEE TR R I 1/92 3/100 000 REMWK: WERE K GE3hE MMACHC \MMADHC , HE#£7fi#r
g B WK AT MUT .MMAA .MMAB
BRI FUAE 1T 7Y 1/100 1/50 000(F& FEH J5) R , 2 EE LTS 1 R GAA HeAEiiAr
IR
TN PRAE (5 DS Dens 1753 1/11 144 HERGRZE B b PAH(PTS %) EiiaiEs
B 9E)
B REAS HRAR — 1/3 500 GHT A= 55 32 ) WU, CIRATHE S5 WInT i 5 DMD HeFETT A
Sy B ) R
Buig i e o 1/16 1/1 000CGH A= L) HE GJB2 .SLC26A4 % A AT
Ja Pk X ZE51E — 1/4 00005 1E) 51/(6 000~ & Jy Bl FeokARAE 47 0 7% FMRI % A A

8 000) (k)

T =7 TR



rhAB P2 2R 245k 2024 4E 1 45 27 %5 1 Chin J Perinat Med, Jan. 2024, Vol. 27, No. 1 -7

DL BB TR - R R B K BK S PR AT A ok BT
ClinGen B EH & T AES AL ERAXHER
TRER,ABFLTRNEAA ME MEMBORHK
S, AR S MBI TEMSTRAREERRE 7
By X KM AT AR R R B E R E N
o — 7 FEHE

(EEENT] BIWANBREITERAS R
"R RE BRI I R T RAE A TF & BARGL
B ERELR: IV, EFESR:C)

HEZFHIEREXFRE ACMG I A KA
By AR 3 B e AR AR T A A b R e A
HE(WEREREEY KEEHEES)HT2E,
LETROBFHETIROTSEZALLIAL R
A& B ClinVar™ o 2 P W 44 i 5] 2 52 ok
ANBEREETRANTELEE, X THXEFEHAA
U A B By R R, (8 X R By R R AL E AR R £ A
LN/ AR =TI N o o Y o =
MBRERAR ZRITH"BORAERL, ERER
DR E R T MG, B B R E Xk R
B U B A8 52 3901

BPMNFENCLE T FNEREREH .
(DBRANFREERRTHBFERRENF
T HARE F, 2021 £ ACMG & A7 by “ 22 ¥ & 2 3
G ol o i O = VR DA
B TR F 0% M BT #E BOR AT R R AL A
QPNTFERERN S RFRE XA H, Lt
MEREARTE,FUEGREHLR T £,
GIdTEEFAHTEFERG(RERAT
%)L E T, MAREEBREFR EEEE
A1 U T Rtk ALy AR DL ROR W B
HBEESANAFEHAATIN, EEHNTE,

MM SEI8 = B E

[EFEENS] NXRERUEHFEFRERSH
LW EFHITRE, LREMRMBEARME RN HIT
TR ARMEREFINFIRIE, GERESR: IV,
£2%:C)

HRAECE T AL e R 2L 3 3 A 30 52 36 % 42 52
I EYER,FREE RSN TR L E M AT
RUARABHIIHEERFRIFRFLEE, B4
BEHHHERSFNEREFRALLRERLR +
o B I R FE AR 36 52 36 A E Y

.5 mARAERLARRE A2 EREE

O 2 AR G B A e R R R E TR T
AR B Kl KA g oS TR B SRR, B
ESCIDLR

2. 5E I F R LA A RO TIT B 0 A RS B
A 0 Fo i g AR TR BT R R B9 R R R R E AR R R
Pk, ZEREHNM, FHEMRBEREHTHE
& BARAEf gk & E A

BEBRERTHF A FEWRMEAREKRN
TR AE AR K o U An 46 B HEAT 0 40 B9 BOR AR A A A
BAECT A AT R AR A R IR, UETE
B A RN 7 BOK AR O ik B R B B AR R
AMAWHERMNFRE ARBEE . FHERER
LB AR R R 3 R L — xR Q30 % Hh ]
LB HECMAEEREREAT EFHH T
2 o E AR B A IR S B E R, A
WARME RN QAT R, ELRETRETHFE
2R, EDUE R R D T 100 )R A 8 T B4R X AR
5% B v e A R = 1 SLEEAT IR, AF AR AT
EREREMENEZERL. FERARSZHELX
(FF A 5 35 P A A ) B9 SR SR AT P39 B £ 2 947
AnE A, DA R VT o R N B 3E TR/ R SR L, R B
B3 A A R BRI TR SE AT
B PEAT A A BRI

4. LI E N ARSI A IATERERF R GER
B R A AT 0 ERI RS
BB PAT . BERAT, A THREN 7R H
WEREHRF—FERTHFEAELEL TR
M B K 4T 36 3E , 0 Sanger 3% |\ % F E F R A Y
(multiplex ligation—dependent probe amplification,
MLPA) % fu & & R & B # K I (quantitative
polymerase chain reaction, qPCR) % %%, L1 %
B 4L AR B 4 3T Sanger % \MLPA % (qPCR # % #
AFERIEMMLREE, FRXERTALRELA
FEFEAR A R R R, A BRI
MRE. PTERIERETF. ZE40ETRHETR
i, 55 B 2 N AR B AL, SRR AR R AL

5.8 T REHW F — & EHBORERT i 2UR
Moy R S, T HRAT B AL R AR e AN AT 3R 1 B
(preimplantation  genetic testing for monogenic
defects, PGT-M) 2t 7= 57 ¥ W7 B , WK Al 7 —
AT & B4 X AL

6. 3 A BIE 77 b R E N AR A



-8 - rhAB P2 2245k 2024 41 45 27 555 1 Chin J Perinat Med, Jan. 2024, Vol. 27, No. 1

RAHEERREFI TR RS EH DHAREE R
B B 77 sk $EAT IR AL o AR E R K K K, L
REFAERERAFELE L R,

A ENREES

[EFEFER9] IREHEMKRUKRSER
BEURAEL, B IGKRIIDSEN EI ZEZ R,
FHREERED KNG E LA KLNEE.
KSR ERGEH RS BH, ARG EFHZ
ENEFHAREE (ERER: IV, EFER:C)

(#EEER10] FERNRERAREES
METHEFENFBRYE, 5532 3T —FhiFE
RREBFERRREHIER . GEEER: IV, EF
E%:C)

AR AR R FE B A 4R AR 5 2R AR AT
R, F 0 RS AT LR AL

1525 E B0 ff 4R & F @2 e RALAY =
RS20 E AR R AR H B AR L AR T
TE BRMEE BRMNER ERAA REBH, U
Bt il # M A A F AT R

2.EZRAEFZWBOR MR R BUR ML, HE
WA R & 4 b3 A & BT B B AT R O B
RE RHATHEE R,

B THRIFMABREEE L 2T E LRAEN
ER. ARG EERZEZENETHHFEMRE,
I E K

4. 97 2 3R & B DB B 0 R0 A 7 BT R A
WEAARRAER, FRETHHE-—FRETNE
B BB i ROEEEE T BT TER
IR e R S e R N N = I = 7 -
A L AL R 7 5k B G 52 B A T 0 BOA PR 3 — 3L
T VZ R AR A B

5.5 %R EERE A TR T A KA AW
PRI, FAERE T, UM AR & KX 2R 3
ek RE R,

6. LB EFERERATFLEHE MBEFH
i 25 1 R IR M, R ) R 4t S AT — b 0 2 0K 7 A A7
R A R 0 I

7. AR ST B E A R E P A I A
R A TR B R o 4R B R B 8 AR AR B BUR 1/
[ e BOR R A R A KR

B.EBREFAMENNAFPELEEZLH, X
% 0 & IR N7 & 58 B 9 B AT R R A

X B M AR T Ak BUR MR R A A A U

9. WM EFHEYIXNTHEE LRI IF KT
ROy M AR BT AR Y e X2 R R S
TR B BT YA R BN X A
FREETHERERE.

7N O 25 AL R 7 25 SR g

([EEER1] ZE.2REHHTHARET
HiFE, RUHEARIEXRES & ERE T f#
MEERERESESERNESKRE, IXIF
BERASHE, IEREER: IV, EEFES:C)

(#HEENR12] WFREHMREHRHHT
BHHE, IEEER: IV, EFER:C)

Fa FERMATHESE T HTE, ZHiFE
HRIEXR ZEH xR T L R E RE A
HEFERWER K, AAR S FEMNEE.

% AT R R E &K,
FREENRE T REZHE, wH AN EAFK
HrRE ekt RN ET S, LR EFHAT
B mERTEYT AN, ASHEmkE
RIEREZETHEFE, TRFERETREL
TR B BEEESEZRN, URZRFER
EHEZFREFRAEFFE, SE%F RH#ATH
B E N XEYRERORN, X TFEARY
HEVEZMWAEZHHATRSFE, THTHE
o T R U 46 R B B TR

. EEEH

(EFEZW13] EHEFERNEN EZE
EN BT EMFENENNT X FEN EHIRER
FRFERIFE.FENRE BREBRAR,
UEABEHANER (ERBELR: IV, EFSE
Z:C)

(EFEEN14] EHEFERNENFEITH
MM ERWEEEE, NRNZRFREPTER
MR & R FB R 1 15508, BIEIH & e B N ER e
AL BRI T RSB I, Xt B e B R BY O
ER, EmREEAX, FREBHURE, LR FEIE
REBINE EREER: IV, EFEL:C)

[EEER1S] EBRTFRESERENES
MHEREARMIKEFTAEEHANBEEOEE
N EERERRNMERNSEE 1. (ERER: IV,
EHFER:C)

2021 4 ACMG & “ 2 HiAn 2Ll % 5 6 1R R M



B PR BE AR 2024 4FE 1 H 45 27 %5 1] Chin J Perinat Med, Jan. 2024, Vol. 27, No. 1 - 9 .

mERAMXER R AR ELRAFRRE T ®&
B HFMEEAEREREEXEEY, EFA
RNEmAEHFETERENAR GAMER, &
EREFHERMMENNE L KB G, B ZFAE
HFHHEoERE ENRE AEFRTETHFE
Wk e, BRbELRKERERE W H T E R
TR AERATT FEEER, AERETE
WA A K IR E WL, 4 B I R K IR, 4 T
DUTERMNAEEEEENETR—ZEE L,

LA BT K38 2 (1) BL ) %A A0 45 O
B E T % (2) B SRR FE N AR
EMBEFAFE G ERBETHFENRE B
RMERERT Z%(4)@F K EE AR OR &
HERERAETERERE LN RS, EmAFE
HANE, LYW BT %R EERT -
Q¥WHHELE S EERERERR, TRHET
BB — AR SN R G K E B R R
BRMELER, BHHF - MAERER. wEFEX
FAE A BOR ML 3, AR B R R A
B &5, FREETER RSB ERERXT
KB — o R R, Bk o X AR
EwmERH, FRA MG AR MN®, T EN
PGT-M #n 4t 3 M 7= 77 2 W7, 3 B S 43k J& 7= ¥ 5
BT %t FHIFATIH E N E I, BT o & e i
EER, ERFINE -2 HEARFGENRKRE, F
B X It — A xR K R R R TR B T
ERE HARBTREEN BRI E R EHATT
WO RFAE LD, EFWLHNERET B
Ly B R A, TRERFE TR RETE
DLHEAT A A b A IR B R 5, SRFEAT 1 A B 4Tt i
R RV & Gl bl

2. E BB AR (1) W 0F & A
A e LB R B E R T EEAT AR AT
FHAEZREHNAERE(Q)REKHEIF AN 5L
BEARNTHREBEREEN, FEERREH
ZHFH, RETHRFRE ABNEMSE = FRE
ZRENFEERERE L,

3.4 JE H v s (1) 3 2 0 & A J5 P AT
HBMERNREERE, REBETHEFERS
B I AR ALAS BL ) % A 4R 4 T AR 0 A & ROAE R
K B TR N BUR MR T R B R
REWHEN, R RE R R BN EHRE R, RER

R, FREFHRNG, UREEIRKRENE,
Q)X EZXFRFEN K E, FRATRNN — 7 #
RIZF e R G RmE w4, N AR Pk
ATHRGNEERN, LT BRXZNAE TR
AT 3% B 1 o FLEC AR oy FE T A I 7T DA R L IR A Y
T H a4 R A R E AT E
P RE T o P 7 R e N 1 o 2 N D
P f RS XA H K FIHAT R0 & Atk I
REERE B RER T HE —FELERE
M 3% B BOR MR R B B BUR MR R e A
# W AT R K IE IR A 25% By X6 & 7 B L, #
A X R R BOR R B B BOR R
S E, BT R ER R 50%, & T
KA 50% BEER hHE A&, MEVIATRE KW,
S X 20 B ok F2 ) #PUE I PGT-M A0 4 3¢ 1 7= i
B, R REREFH D R B AT RN, 4
MNEHERAE,ZEWNHATFNLH T (4) Wk
ERFTEXFERR —F A EFCRRERER
B MAZLEFRFEILNNREKR, EFE
HMEERANR T (SR EX T HFELERAH
PHME, B4 2m 7k AR KU, BT PR MEAR U 48 R %
AHRTFRERHRAG, BExtFASHER, AE
WH WA EERE R FRERNE KK (6)%FE —
WERNFERT , mZhHEUSBETE T LEHK
Rt mERN2ANBRERTRBRER *,
B MR X Pk R BOR MR T R
R 4, NS F AN B B IEAT IR AL K
EFERE (NEHFEXNKRERTH A E—F
e REERNETHHE AN XEHR
MR B NEDELL ML H R RS
7 AL, £ Atk FEIRAT A X R R 3k K, 3
WEMH AR AHEILTHEET, &7
A r R EFLT, L EREAT A2 W ()W
HHRENNNER KRR ATRELER
BB ENBOR T AT ML AR KT
REZ, EEWHFEMRELERELA K,
Ry 2T A I Y EE B A A A R AL (9) X
TEEWR AN BT ZNIRE, T RE 5 RE
FHARERWEEFRBERMEXE L,

I\ REREXEEE D EZFFITMH

YR T A A LR LR R A A A ]
AR (D)XEFHFENLEME LR AT E,



- 10 - AR R Ak

2024 41 H45 27 555 1 ] Chin J Perinat Med, Jan. 2024, Vol. 27, No. 1

(DXTREF—T ABRMERT 6 BUR KL 7%
#,HEAGZ T MY A% A E o 5k E e R R
B)YRZEE AR —EHERFHEFH o EF NG
ER, AR NEFREAENT ERESLETR
LA EZMANM O RO, E 2 A 646
AR LWL B AR B AL (4) R ZEX T X T
MR A YA R — b TR AR AE R ok
EXFEACEMREXFNYHEESN ., X B
HEFRBRSRE T RSB EN, AN E N
R EERY NS WR, RELRENLFEE
NHEEFAEE, LERTRIETREES R 23
ATH AT K H B

T ERHEREN T LR F R, £
WHERERRKBS R TN EERNE, §HMF
EWE (WERESESAFE) ML, FHHFE
By B AR I X Z A A K AE IR 6 LB R
T ARAENZRHFFRETHNICEHE,
BAZwmEFLMEERKANEETRRFFETE .
PHEBAT AXE A ENEHELASER
o FTFHMBEREFEHATEZAENT EZH
FREIFA, LARIZET RS TRE £
B MO B 36 B B L
A HAERESEHFERENEZRMEMIGERK
TE L

Y REHAEY LA ELECRBEERXE
PIE A MR A R TR S B, T
EWERER FEMLE HFEEX - FEHEAK, U
B0 AR o R K18 3 S s K LR Ak 7 E
HAFEH—FNEEMER,

Y E W H HENIE KT ZENFAE £
ERRFZEARBERE LR ERETRS, N
T FEAT AR I YA K K, LR FR 2R E R
TR R Te By A BB BE AR R B W R 0 A A U e K
WRSE, BN ZER > G REN R AT, T
TR EMNEMREHAFNE NG E,

e e el ) N R e
PEAT B BL AL AR X B HL S M TR . S T R 4 5t
B E AR ERE S E R I ERR AR KR E
FA-RAXGE FERENECHEE S T ENH
R, FENE-FI 4 EFARNIE RS
AT & 38, DA RCPE T T R B AR N AT 2 W % AR
X g R S R BRE B B AR, DA R E W0 S BT

W mE E KBRS

+. EiE

ASRE W H B A B N R IR B
REGFERERAR KRERNEE ARE
KRB ER N R AR & W & AL
e R E AT R KR W BRIl R R AL
IANTEHATRE DRI R, AXRNHEXE
REXTRRETRIFE-— TR FEES
Wl RSB, EF LR BFARAAT) 23t
wo FEARSREABATL KR, RAEFH F &
AR

RN ETHEEFRIAER 3,
MEER RO [ B R DA S 22 % b s b
) X 2 v o B B i MR 25 e BRI B ) 3
ST (WU R B BRI A RHE ) R 522k (SR — AR
B bt)
WEEMB B R B I SRS S B ) I B
e B AR A S BRI B BRI ) s 3% (st
A —BEBE) KT A LRHITFORT) T (I R 5 — BB |
BRI (i R B B st by R st DRI B ) 905 (4
ORHEE R (] B DS B I DIV B ) 5 B (M2 8 I B 38
—BEAihul) EAR ORI LR BE) i O M T i 4 LB BT 7
) RS O AT LB BT ) KA (G AR5 —
BE) USRS (DU R 0 — B ) B (1|4 5 —
) 05 (S ARSI R ) 2 B (L S i A1 e
BE) RS (MR B B MR PR B2 ) ke (P b A1 2 L e
BEBE) A (ML I 2 LB BE) | REH 2 (S A — AR BE) |
UL (R A B R 27 W AU 10177 B B AL 4 IR ) R
e o I 2B B BV B2 B AL BRI B ) JAL 5 o
B 2R AL BT DR 25 L Uy RS B ) ARSI o [ B
W IR 2 5 I SRS BE ) 8 5 2 o B B st
BRI b R B
REER (AR HEHER) S (F Rl 4 (A B ) AL (R
VT D AR B ) RBIE CHE A IS DR ) T (R st
TG AR IE ) B (U1 KA D B 2 ) LA AR R A58
— BB ) A (R SBERE BE BE) B ( h Arr e L ey o
) S5 (TR B B ) XU 5 o B RReo B a
) KRR (VL7 IR B ) IR (VT B B IR
FARHEEBE) 5 5OHS (LSO — BB ) A (7 R B R
B ) 1225 R4 IIRD A B ) SR WL A T 9 B4 )
Tl 4 — AV B ) DA CHE A I 90 4B )
A IR A L BE BE ) R (1R A 7 — BB ) L E B (1
S FA IR BB BE ) | F MR o TR 2 BB PP 10 9y 4
) S H AT bR 2 A A B2 B8 ) AR P O 28 11 9 it
) \VF 40 (5T AT AR B ) 5 (7 B R BRI B )
k% (DR RR S~ BEBE) PR AR (R I REE) |
S B A O R B B 40— B2 v ) (T4 LR A AT A
) B0k O T IO IR ) 4 (L sy = BB ) Al



PR R B2 A AR 2024 4E 1 H

527 B 1 W)

Chin J Perinat Med, Jan. 2024, Vol. 27, No. 1 - 11

R3O R DL RS B DA R AR A A 07 A PR e IR R AR

[ ke L e Be
I T B R R O I S RV LR RSN 1
&4
2 B ARSI R R (O S RIS RIS U T b
TSRS HE— 35 VERE PR O B AR i 1 B 015 i S i
3 iﬁ%%fﬁ%m VAT JBES AT S 750 AT KA 4080 P A T A 2 B IGROA f Ta B

RECPE A% g8 AL X G Bl A5 50

4 OREBOS AT Bt e : (1) WA Y G 0 ﬁi\'ﬁ}‘ﬁ@%ﬁ,mz Rl , LA K 32 SR R 3R S ma ] e s s 3O RZ7E IV C
TNV (R 20 5 (4) K 2280 191 FRALFR AR, AN B2 M) 26 37 o o, i B P % HTﬁFEﬁIH’J{“ﬁ
5 SR O A R 97 () 45 ALY BT 0 R N S PR O, P E U A B O Bk . XS B BRI IV C
RE T, B R 1R R 70 LIS 22T T RE ) J0 i DC B Y 1 DR BSS T AILAS , AN B AR A b (465 4 & i i
6 IEEPE 5P OC AR WU I S R HEA TR A A . P 5 R PR Y DGR AL Z5UAT A3 I RAIE S |\
7 BRI Bl T BRI i SR S R H AR |\
8 IR PRI 5 i e Ml 55 (0 SRR EE A T . SRR AR DN AR A R B A T A A AR PE AR DRI UE |\
9 igﬁ%ﬁﬂﬂ%ﬁuﬂ' it bR A B REAL , A0 55 I RHILAL) sl G S50 38 42 Bk S 4G S5 B R vk e K IV ¢
W R B2 2 0 R N LR R B ok A
10 i ZERGIN A5 106 H it 208 255 R 8 A 1 SR A A o) S X A ) — e 5 A 5 0 A A ke A DAL, P 195 50 NV cC
UL 24 2R R o] R B 5 A . 24 i e ] PR IIESR 2 50 S I ) TR RS SR ol A A SRR RS, T IV C
SREUT: B i ] 457
12 X2 R R IEEL R HE T[] 2 i A \Y
13 A5 2 O A AN i 7 ) 2 G 5 S 208 95 05 24 O 08 16 T SR (i 5 1) FL BRI S BRI A A 3R d R R YE B IV
I, LI RCAT e B 45 20
14 Sl i A A D F N EA T XA I 2 A (R A 745 10 o 7 (1) S22 4R RS I A DN At B A o7 ase £ 5 46, @%)ﬁﬁﬁi’ilﬂ WE NV C
o 1 T e O M S A I O XTT“FJW&%%F”E’J{EEWHM,Nﬁﬁu{@”ﬁ TAREIG Y XU u&r T“i%’»)(%‘“f
15 i PRI JR 5 efy 25 i i fr) B BILAS) RGN DRI S50 28 o LA A 542 25 TR RE 7 SRR RS A D A 7 i 12 vV c
Crpoly o2 BT 2 — e e ) BRI AR T T T I 4 P (ke g ) A3 & [5] Committee Opinion No. 691: Carrier screening for genetic
gy - s (W L L conditions[J]. Obstet Gynecol, 2017, 129(3): e41-e55. DOI:
(P S BE B ) AT T (WL B 2 e B e 1™ R 52 ) 104095 AOGI000000000001952.
FlE R VRS A I JOR] 5 hae [6] Grody WW, Thompson BH, Gregg AR, et al. ACMG position
statement  on  prenatal/preconception  expanded  carrier
2 £ X W screening[J]. Genet Med, 2013, 15(6): 482-483. DOI: 10.1038/
N gim.2013.47.
[1] rr'ﬂ?@f AP 2 o S LA I I R S e g 45 'jfﬂ i [71 RANZCOG. Genetic carrier screening[EB/OL].  (2019)
444 i :#%EiﬁﬁﬁﬂﬂaﬁTEE’Jllmﬂ?J\E&% H‘*J[J]-E'_J [2023-08-30]. https://ranzcog. edu. au/wp-content/uploads/2022/
E*ML%*‘“"2020737(3):258'262- DOI: 10.3760/cma. . 05/Genetic-carrier-screeningC-Obs-63New-March-2019_1.pdf.
issn.1003-9406.2020.03.006. o : ) [8] Gregg AR, Aarabi M, Klugman S, et al. Screening for autosomal
TW”t'ng waUDG for. Prlgc':tlce G“':/?e:j'_ne? éor I?laggosns hami recessive and X-linked conditions during pregnancy and
CLe_atmen'tA Od' IelnAetlc . tl_sease_?, : |Lc_::1 gsetlc? Iraglc_ . OI preconception: a practice resource of the American College of
pralcr]t?csg gu?délciies :(S)(rjclljaulc%r:e’nn:nmuécu::?%ystré)[fhyzb] Cltr:ilr?a.] Medical GenglitgggfGeltormics (ACMG) [J]. Genet Med, 2021,
Med Genet, 2020,37(3): 258-262. DOI: 10.3760/cma. . issn. 1003- £30.0):1793-1306,81: 10.1038/541436-021-01203-2. _
9406.2020.03.006. [9] Edwards JG, Feldman G, Goldberg J, et al. Expanded carrier
2] destEEsapeimita i s AL E R IR o 4 screening in reproductive medicine-points to consider: a joint
ﬁ'ﬁﬁﬂ%ﬁﬁﬁﬁ%%i@%%%i@ ”[J].EPM[E?‘ZJE‘%{,ZOZO, stateme.nt of the American College of Medical anetics and
100(40): 3130-3140. DOI: 10.3760/cma. j. cn112137-20200803- Genomics, American  College ~of — Obstetricians _and
02267. Gynecologists, National Society of Genetic Counselors, Perinatal
Branch of Medical Genetics, Beijing Medical Association; Quality Foundation, and Society for Maternal-Fetal Medicine[J].
Beijing Society for Diagnosis and Treatment of Rare Diseases. Obstet Gynecol, 2015, 125(3): 653-662. DOI: 10.1097/A0G.
Expert consensus on the genetic diagnosis of spinal muscular 0000000000000666. -
atrophy[J]. Natl Med J China, 2020, 100(40): 3130-3140. DOI: [10] Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1.
10.3760/cma.j.cn112137-20200803-02267. Introduction-GRADE evidence profiles and summary of findings
[3] q:14;?5%%[*[ﬁﬁ?ﬁﬁi@bﬂﬂ[ﬁirﬁzq:,bﬁﬁgtwwéﬂ 42 [H B2 tables[J]. J Clin Epidemiol, 2011,64(4):383-394. DOI: 10.1016/j.
TRERFARSE Tl B B AL R I A L [0]. h AR B 2k, jclinepi.2010.04.026.
2021, 101(2): 97-102. DOI: 10.3760/cma. j. cn112137-20201029- [11] Kaback M, Lim-Steele J, Dabholkar D, et al. Tay-Sachs
02957. disease--carrier screening, prenatal diagnosis, and the molecular
China Genetic Screening and Diagnosis Clinical Multicenter era. An international perspective, 1970 to 1993. The International
Research Collaboration Group on Hearing Loss, National TSD Data Collection Network[J]. JAMA, 1993, 270(19):
Technical Guidance Group for Hearling Loss Prevention and 2307-2315.
Treatment. Genetic screening specifications for hereditary [12] He J, Song W, Yang J, et al. Next-generation sequencing
hearing loss[J]. Natl Med J China, 2021, 101(2): 97-102. DOI: improves thalassemia carrier screening among premarital adults
10.3760/cma.j.cn112137-20201029-02957. in a high prevalence population: the Dai nationality, China[J].
[4] Committee Opinion No. 690 Summary: Carrier screening in the Genet Med, 2017,19(9):1022-1031. DOI: 10.1038/gim.2016.218.
age of genomic medicine[J]. Obstet Gynecol, 2017, 129(3): [13] Bell CJ, Dinwiddie DL, Miller NA, et al. Carrier testing for

595-596. DOI: 10.1097/A0G.0000000000001947.

severe childhood recessive diseases by next-generation



12

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

A B s

2024 4F1 H45 27 %5 1] Chin J Perinat Med, Jan. 2024, Vol. 27, No. 1

sequencing[J]. Sci Transl Med, 2011,3(65):65ra4. DOI: 10.1126/
scitransimed.3001756.

Westemeyer M, Saucier J, Wallace J, et al. Clinical experience
with carrier screening in a general population: support for a
comprehensive pan-ethnic approach[J]. Genet Med, 2020, 22(8):
1320-1328. DOI: 10.1038/541436-020-0807-4.

Stevens BK, Nunley PB, Wagner C, et al. Utility of expanded
carrier screening in pregnancies with ultrasound abnormalities[J].
Prenat Diagn, 2022,42(1):60-78. DOI: 10.1002/pd.6069.

Xi Y, Chen G, Lei C, et al. Expanded carrier screening in
Chinese patients seeking the help of assisted reproductive
technology[J]. Mol Genet Genomic Med, 2020,8(9):e1340. DOI:
10.1002/mgg3.1340.

Ben-Shachar R, Svenson A, Goldberg JD, et al. A data-driven
evaluation of the size and content of expanded carrier screening
panels[J]. Genet Med, 2019, 21(9): 1931-1939. DOI: 10.1038/
541436-019-0466-5.

Guo MH, Gregg AR. Estimating yields of prenatal carrier
screening and implications for design of expanded carrier
screening panels[J]. Genet Med, 2019, 21(9): 1940-1947. DOI:
10.1038/s41436-019-0472-7.

Wienke S, Brown K, Farmer M, et al. Expanded carrier screening
panels-does bigger mean better? [J]. J Community Genet, 2014,
5(2):191-198. DOI: 10.1007/s12687-013-0169-6.

Strande NT, Riggs ER, Buchanan AH, et al. Evaluating the
clinical validity of gene-disease associations: an evidence-based
framework developed by the clinical genome resource[J]. Am J
Hum Genet, 2017, 100(6): 895-906. DOI: 10.1016/j. ajhg. 2017.
04.015.

Richards S, Aziz N, Bale S, et al. Standards and guidelines for
the interpretation of sequence variants: a joint consensus
recommendation of the American College of Medical Genetics
and Genomics and the Association for Molecular Pathology[J].
Genet Med, 2015,17(5):405-424. DOI: 10.1038/gim.2015.30.
Nykamp K, Anderson M, Powers M, et al. Sherloc: a
comprehensive refinement of the ACMG-AMP variant
classification criteria[J]. Genet Med, 2017, 19(10): 1105-1117.
DOI: 10.1038/gim.2017.37.

National Library of Medicine, National Center for Biotechnology
Information. ClinGen[DB/OL]. (2021) [2023-08-30]. https://www.
clinicalgenome.org/.

Rehm HL, Berg JS, Brooks LD, et al. ClinGen--the Clinical
Genome Resource[J]. N Engl J Med, 2015, 372(23): 2235-2242.
DOI: 10.1056/NEJMsr1406261.

Li MM, Cottrell CE, Pullambhatla M, et al. Assessments of
somatic variant classification using the Association for Molecular
Pathology/American Society of Clinical Oncology/College of
American Pathologists Guidelines: a report from the Association
for Molecular Pathology[J]. J Mol Diagn, 2023, 25(2): 69-86.
DOI: 10.1016/j.jmoldx.2022.11.002.

Amendola LM, Muenzen K, Biesecker LG, et al. Variant
classification concordance using the ACMG-AMP variant
interpretation guidelines across nine genomic implementation
research studies[J]. Am J Hum Genet, 2020,107(5):932-941.DOI:
10.1016/j.ajhg.2020.09.011.

Biesecker LG, Harrison SM. The ACMG/AMP reputable source
criteria for the interpretation of sequence variants[J]. Genet Med,
2018,20(12):1687-1688. DOI: 10.1038/gim.2018.42.

Abou Tayoun AN, Pesaran T, DiStefano MT, et al.
Recommendations for interpreting the loss of function PVS1
ACMG/AMP variant criterion[J]. Hum Mutat, 2018, 39(11):
1517-1524. DOI: 10.1002/humu.23626.

Ghosh R, Harrison SM, Rehm HL, et al. Updated
recommendation for the benign stand-alone ACMG/AMP
criterion[J]. Hum Mutat, 2018,39(11):1525-1530. DOI: 10.1002/
humu.23642.

ClinGen Sequence Variant Interpretation Recommendation for de
novo Criteria (PS2/PM6) - Version 1.0[EB/OL]. (2018-03-18)
[2023-08-30]. https://clinicalgenome.  org/working-groups/
sequence-variant-interpretation/.

ClinGen Sequence Variant Interpretation Recommendation for in
trans Criterion (PM3)-Version 1.0[EB/OL]. (2019-05-02) [2023-
08-30]. https://clinicalgenome.  org/working-groups/sequence-
variant-interpretation/.

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification
of the ACMG/AMP variant interpretation guidelines for genetic
hearing loss[J]. Hum Mutat, 2018, 39(11): 1593-1613. DOI:
10.1002/humu.23630.

Zastrow DB, Baudet H, Shen W, et al. Unique aspects of
sequence variant interpretation for inborn errors of metabolism
(IEM): The ClinGen IEM Working Group and the phenylalanine
hydroxylase gene[J]. Hum Mutat, 2018,39(11):1569-1580. DOI:
10.1002/humu.23649.

National Library of Medicine, National Center for Biotechnology
Information. ClinVar[DB/OL].(2021)[2023-08-30]. https://www.
ncbi.nim.nih.gov/clinvar/.

rh A R T AR . 2 ML I A s PR 4 394 G 6 592 1 58
& L Jp 7% [A/OL]. (2010-12-06) [2023-08-30]. http://www. nhc.
gov.  cn/cms-search/xxgk/getManuscriptXxgk.  htm?  id=
49981&RONMKK6Uu0zOC=17047927414284/.

Ministry of Health of the People's Republic of China. Measures
for the management of clinical gene amplification testing
laboratories in  medical institutionsf]A/OL]. (2010-12-06)
[2023-08-30].  http://www. nhc. gov. cn/cms-search/xxgk/
getManuscriptXxgk. htm? id=49981&RONMKKk6Uu0zOC=
17047927414284#].

Jenti i R A g P, U AT BE 2 i B2 A 2%, A EERLR
S RS 902 W 2R A5 g AR I RS 0 R 0 Ak R
FHAL 5% G2 (B — R I8 43 [0]. th AR B2 2 44 3, 2019,
99(43): 3393-3397. DOI: 10.3760/cma. j. issn. 0376-2491.2019.
43.008.

Beijing Clinical Laboratory Center, Laboratory Medicine Branch
of Beijing Medical Association, Department of Clinical
Laboratory Diagnostics of Capital Medical University, et al.
Expert consensus on the standardized application of
high-throughput sequencing technology for clinical testing
(Beijing) -i. introduction[J]. Natl Med J China, 2019, 99(43):
3393-3397. DOI: 10.3760/cma.j.issn.0376-2491.2019.43.008.
Santani A, Simen BB, Briggs M, et al. Designing and
implementing NGS tests for inherited disorders: a practical
framework with step-by-step guidance for clinical laboratories[J].
J Mol Diagn, 2019,21(3):369-374. DOI: 10.1016/j.jmoldx.2018.
11.004.

Rehder C, Bean L, Bick D, et al. Next-generation sequencing for
constitutional variants in the clinical laboratory, 2021 revision: a
technical standard of the American College of Medical Genetics
and Genomics (ACMG) [J]. Genet Med, 2021,23(8): 1399-1415.
DOI: 10.1038/s41436-021-01139-4.

BN, LI, BUTLAL, 45 I DR 5 EE ARG i 5 051 5 e R G
AT SR ERT [I]. 48 = 2% 5 4% 2 2% 7k, 2018,35(1): 1-8. DOI:
10.3760/cma.j.issn.1003-9406.2018.01.001.

Huang H, Shen YP, Gu WH, et al. Discussion on the standard of
clinical genetic testing report and the consensus of gene testing
industry[J]. Chin J Med Genet, 2018, 35(1): 1-8. DOI: 10.3760/
cma.j.issn.1003-9406.2018.01.001.

Kirk EP, Ong R, Boggs K, et al. Gene selection for the Australian
Reproductive Genetic Carrier Screening Project (“Mackenzie's
Mission")[J]. Eur J Hum Genet, 2021,29(1):79-87. DOI: 10.1038/
541431-020-0685-x.

TRO7, AT, TRMAA, A5 DL PR Bk 5t A e B R T Al 2
A 14358 % 2 R [J]. Th A8 40 7 Bl 2% i, 2020,55(4): 280-283. DOI:
10.3760/cma.j.cn112141-20191112-00615.

Zhang F, Tan JX, Shao BB, et al. Genetic counseling for
extended carrier screening for monogenic recessive diseases[J].
Chin J Obstet Gynecol, 2020,55(4):280-283. DOI: 10.3760/cma.].
cn112141-20191112-00615.

WE, AT, AR, &5 . 3 R & R A i R A A IS
ik J& [3]. Hh AR 77 R % 3, 2023,58(9): 708-711. DOI: 10.3760/
cma.j.cn112141-20230113-00014.

Tan J, Tan JX, Shao BB, et al. Research progress of disease
inclusion in expanded carrier screening[J].Chin J Obstet Gynecol,
2023,58(9): 708-711. DOI: 10.3760/cma. j. cn112141-20230113-
00014.

Carvalho F, Moutou C, Dimitriadou E, et al. ESHRE PGT
Consortium good practice recommendations for the detection of
monogenic disorders[J]. Hum Reprod Open, 2020, 2020(3):
hoaa018. DOI: 10.1093/hropen/hoaa018.



