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Abstract:

Metachromatic leukodystrophy (MLD) is an autosomal recessive genetic disorder characterized by progressive

aggravation of motor, sensory, and cognitive impairments, with high disability and mortality rates, and there are currently
no effective treatment methods for MLD. Therefore, carrier screening among couples in pre-pregnancy and early pregnancy
is crucial in reducing the birth rate of affected children. The clinical practice guidelines aim to identify the individuals at a

high risk of carrying MLLD mutation, offer early genetic counseling to reduce reproductive risks, and promote standardized

prevention and control of MLD.
Keywords:
guideline
SO0 M Mo E #F A R (metachromatic
leukodystrophy, MLD) J&— ﬁ' = UL Y i 5 L R TS A
(arylsulfatase A, ARSA) RN R o R oo A Ll
(prosaposin, PSAP) 3 [ 2878 5 B0 A& 11T s
IR I R BRI A R A e ki sh
INHITIRE , 25 /o SO H A e 1 T E i 740 . MLD 1942
BRI REAE N /16 J7 ~ 1/4 T3 6 [a) [ 4775
WS WM, HAHGE MLD &L A= 44 1.6/100
TR ARTICGE ARE, BT IR E W AR CHGE . T
W TCARORTT 7, BEAR AR Lt 2R 530 i B 45 G B

EEWB : FEE A LRI (2021YFC1005300)
Y fm B #1:2023-12-26; 1& 5] H #7:2024-03-16

[Journal of International Neurology and Neurosurgery, 2024, 51(2): 13-171

metachromatic leukodystrophy; autosomal recessive genetic disorder; genetic counseling; clinical practice

T o XF g DRSS R AT R A e Rl 2 0, T DA AU
MLD J R i 50 2848 , PPl — AR 0 o KU, R e
P R B A% 5 TR RN SR I S s R e R S A
o FRATTIE A28 MLD A1 ARASRAE s A2 4 5, B
15 A5 114 35 FH S BRI LA R 5H8 JUT T8 I 1% 0k sk A T
K AL 5 S B BT & lk N B A I R S5 e P AT Ak ik AT
MLD [ 28 i S 28 R L DR 4y 2 i
1 MLD &t
1.1 &EHH

ARSA JEPRUFI PSAP JE IR 43 51| 5y ARSA 1A 555 A 33

BIEEE A C1978— ) MR M BEBE AR — B O p 2 A RHBE 200, B AR BRI, 1 -, e BR AR R AL, Email : yangfeiyanbian@163.

como

I (1962— ) , H g Ko M I e e R Tt 082, 2R 0l . Email : xiaobo_xy@126.com,

- 13 -



2024,51(2)

o S5 S P T TR AN L 7 £ 1 i PR S B P

http://www.jinn.org.cn

1% 2K 1 B (sphingolipid activator protein-B, SAP-B) . ARSA
AR G| B9 ARSA Bt = 02 3 3 MLD & i /Y i I 20K
PRIV ARSA J& — R R M /K fife i , P AZOM A A i, 3 3ot
- 0- R IR MM R A2 E AV AR N, A iR b 92k 3L
Wl 3B R K BT , 728 WG FT VA 1 /NG 1 ) i N AR
FIHI . PSAP 2875 31 SAP-B Bl Al 20 L, 3 oK Il
HHRARIE . ARSA HI SAP-B ik = 2 ] S B A P4 ik B
I K gt A, A B L e R A P 2 N T
I, SO I B IR R 2T s

1.2 IEERERM
R & 9 AR 0% 4 Ol g B R A AR R KRR
)\gg[ll-lz]o

e S AR 5 i L, B R DL L 7 50%~60% , 8 H TE
W)L 30T 300 5 4l LIV SR 40 (304~ A i) e , el il B
S AR UK T BRARRGZ 2h B, B S F R |, 75
HYBUOR KA IS0 B T PR M ER AR MR S 1 R
HOBAL, — BRI BET

DA RE AR LB AR (2.5~16 4 ) R,
RHONE IET AT R 55 JEAE IR 7 MW % 1
S M LT R SRR O R A A R B E T

BT R ARG (16 % )5 ) s , JE k5 /D AR
RUAHARL, (EUR 18 B 4, 1 R B | DA ) AT s 1
K IB B RERF RN A
1.3 EfEHS

ARSA LR F 22q13.33, 1 7% 8 40 BT, 4i i 509
NEEER . O HGE AR 548 14 280 A (http : //www.lovd.
nl/ARSA) , G465 LA TC LR YA 572 Al A
T FGRIR A iy UGRAS 1 66.5% , 52 fie i WL 98728
R, HLROR TG S Y B s 5878 ik B AR 25
3 ARSA B 45 M B T g & AR W BEAERFAE b, B
Pz 7 05 % A ¢ 459+1G>A L B LR A ¢ 1283C>T (p.
Pro428Leu) Fl ¢.542T>C (p.1le181Ser) 42 B Y [E 52 5 & UL
51 & MLD 1y %8 28 i £1, i ARSA 3% & 48 i & /Y
37.8% )5 4 LGEAE ¢.931C>T (p.Arg3117) i EIE MLD
FHH L (11.4%) B9 5 5. 153 Fe [/ MLD B A 4k
T4 SCOEAE 1 79.49%1 (H M R 2 IS AE U

PSAP T 10q22.1, 15 15 MM 7, 4fidh 524
A HERR . T HRE A9 3 28728 35 80 Ff (http : //www.lovd.
nl/PSAP) .

MLD 22 5 Yo PR B 5t 1%, 185 5 A B XUy 45 4k
HR— B0 L SR A 2 B, RAEA — Ao 45 0 3k
P ANRFR R 5 o (EA T RS2 ARSA JEH i —
F B = (ARSA pseudo deficiency, ARSA-PD) 4§ i %k
AFFE T2 1% RN b i35 T30 ARSA W6 MR
IK (AT IR 2 MLD J8 % K7 ) B A fF B A MLD 19 Il PR

1.4 ERISEAZE
1.4.1 TN Sanger T : K R A BEE L
. (polymerase chain reaction, PCR)¥ 4% ARSA/PSAP 3£ A
(%) BFR T8, F6F PCRP=PIHEA TN P o 3Rl e e 26
6 H R A, & F T 0 A ARSA/PSAP 3 PR © 01/ 5 58
WREROR=SiiN: eI S Ew R a8

AR A AR SO B AR S R R AT I R
A3, BT LK I ARSA/PSAP 3[R H i B 4R 18 B 4 K 250
RARIERY | T A T (R 3 R L0 B, X Ah i A
L PCR 2 FH#E R , HA MER M d B o v i e 5 3G T
A S IR ) 6 R 2878 A Bl e BB 11 28 AR A 4 B
RAFHRI
1.4.2 Bpgrem  PAME L5 LA, £ I
R A AR 4 B2 TR ) 5 RGP B N, 38 Ao 0 o JEC 4
Reffife 7 () Dl 2 8 B R R B o S TPl ARSA Bl A9 7%
PR B PRSI L BEPEAY ARSA B AY 15 1 7K
ANREf A ARSA & B AFAE SR R AL
1.5 iLHiRRE

FFER R E CEF S R MG SR
FEI A2 55 K I (ARSA/PSAP 975 11 2 Jfd r ARSA [iff
TWEE DR IR K)o H T ARSA-PD FlZ> 5 PSAP
FE PR GRS (AR AE , WK T ARSA Jiff 1 14 46 32 W7 MLD £
AT EEPERY IR , ARSA/PSAP 2875 43 M A8 127 (12 W it A
Rl S VA
2 IBFREERIEEE

MLD #5737 25 i 25 (19 B P A 46 B AR AERf & 8L
TN R PR AR Sk S = A A R A e
P LFFENZ AT, BRI AR (D, mF
MLD £ & 55 2R B AIK HL AR 5 B A R s DR 552 B8 b X 320
(1% 0 A5 I A 15 H w0 st (s —FE T2 3% M, AR
e EEXT MLD 4871 35 0 A5 78 [ PN 320 7 32 2 E A0, it A5 2%
R DRI 5 AR B AN I 2 i Al bt 2 iy R 2 B O 4
AT A AR AR IS AT A v DA B AR R e T
fift 1 B4 MLD B B0R 2848 A T — R 59 X
W, 5 AT A 2E R BRI A B R
2.1 BH#rAE

AT TR 0T I Lo R LB o B 2 T A
(9 AR A BE , — 5 SO 7746 MLD J8 o B35 5 500
F A0 A i fE AR, T MILD B &0 3548, e o o s

fo NEEEA T A
2.2 TRERIMEEEN

Yo A 5 1A SR T ] S AR S A PR RN AR AT S
PRAP B AL SN P45 5 4 T IR0 K A i 0R 5 Rk
FRIE L KRR TR MR EN T REL,
LG B RREAR L g S A0 G0 0 45, PIAG I8 A% XU A

- 14 -



2024,51(2) 5

DV L BTE TR AN A 0 2 10 6 PR S e 45 v

http://www.jinn.org.cn

MLD #5715 3 i 28 i

R IE S

TR DU KA - — 5 sl BT A7 A R ity & K el

iy Ui Eaati] Zp L
TS QAN
B R A
it willl5d IE Sanger il J¥*
LIS
MO B & ATy Rl 5 el AN

A H MLD SIS 25% A BILXRAR

Yot f
E1 MLD#&W % &R

Bl O A5 38 I o HE AR B 1 08 5 1) A2 3R 3 B At
MLD 4 FE AR HIPURNHE71T 5 0 25 B AH D& A5 8L AL 5
S RAEHL 33 AL XU O A i HLAN vk %5 i 2 i
PLEN G A A9 H A9 & MLD #9 n B o, BRI a3
ERY IR Ll e VYN EA S
2.3 MIEEEFEFAR

I 5 1 1) 32 103 T A A 49 07 A5 A3 FH I R R PR
il H [ F PR, IEAE A 0 [ 8 s AL A R | ST 5
=N BN P S A SR A5 1 AT AT 5 = B ik Az
A A NF R i 25 ATk
2.4 TREEA0EEERE

Ry WA T A RS PEAR , IR0 AT [ B AT
I, R 22 B L R T B A, B 2y S i %
K, ARG Ay HAHH 2 T T T A T ARG 2

PEHT T A BAZ O 2 B I W R A A T T A A
H R, W AR ER T 2 R A (22 13 R LA
WA SR A BAR T 2R A A T AR
S Bt 1R P S AR B R AR LR T, 2R T A e L2
IR IR TR kB L R e T,
B Y O A AL 2
2.5 WiNFE

T N MLD 36 R 28 A8 i 5070, i A A H AT
ZEAR BT XA R N ZE AR AT A Z AR R T AR
P 5 % 5 B X O A O 0 98 AR v S 2l R
Sanger M5 J5 % o
2.6 THEFHEEEN
2.6.1 LR 02 H UL IS A ARSA/
PSAP BR3P KR S 1 15 WU 7 BRSO

- 15 -

EYN R AR IRAE B MLD LR 25%, )5
A B IR 50% ; QR IAMN— I MW & LT
MLD FE LA RS A, 75 45 077 A2 T A U s @R IAFIAS 2
o7 A2 MLD B KU AR, 75 5 A7 E T A KRS o
Z T AAEAETR A 00 KURS: , PR Ry A6 DB AR AN g 1009% 75 35 i
AR AR, B2 5 AOA T RE DR R AR B A
RESE A HEBR A B UL AT REE >,
2.6.2 RERIHF WIEHASR, 52K ABRALHE
AT 5 SRR A 16 B AR, I 50 AE B 8 40 R 52 2 LA 45 [
FRER AL THO W A 1R KU, 2 T e A T
N 25 UL B AL R o R, B A7 B 38 B K ¢
SR SETD S A O M =N (54105 /S INCI RV R = S E R ]
Bl A B 4 AR O sl st G SE R (A% 3, B0K 7 A SR R )R
HEAT KB B P RT2 8, LAT 2 i J L2 7552 MLD 5210
2.7 REEH

Tl 2 H 1 25 U A USR0S ST AN [ b DX PR T
SRR ER  [R]IAE Lall 3t 4% 75 100 I sl 7E B2 7 ALK
BTG 5 T SE0E , AR AR 0% 2 (08 SOCbE AN T . 0 A TR
FRETFHEZ A () T 45, B R DS 86 % SO AR
N B3 23 FE R A L% 0 2 B R BV (2010 ) )10 1
CERIT ARG I PRI DR 188 G 560 5 06 2 4 BN ) R 2 Y
Y ELOR s Qa7 MLD i 25 114 o B 45 BEAR I, B 25 FEACR:
£ B H, R HC ARAE , UL PCR AN S B VR R
S S WEE AT R Gk R B AILTE IR 22, PR R R
S I AT AT LIRS AL TR
3 Bk
3.1 REEE

P840 43 BTy % 0 A A N — B, 5 E R I — T
AR AR AMEOLT , AEE MLD UL RS 3%,
A3 il = 35 4% 2 10 0 RAT T BB 2% B BE AR e 7 AR Y
WA Ry B3 MR I S IRl R, SCBAE TIR ATT R A% 1),
iy (32 15X 01 7 43 B i A 190 R B R S, IR i A
ST RIS AR R
3.2 mAiE)RR

MLD 9 & 955 A0 , B X6 1295 R - Joe 485y o5 i A 114
BUAY 25 B, 45T MLD EAT I 35 st ALk, FLIG IR 2R
JUEE EBCH MLD G4 A Y SRR H A, A B T2
& = MLD #5747 2 1 1RO %
3.3 BARE

AR B AR 0 A e Sy 1 A% e i A A AR T R
Pl ABHAZ eteths | & T — R0 . — 7, s KU
PIAETERS N T 45 A2 9 52 2%k 5 o — 5 T, D A ) 21
AR S 43 v 38 SCAS A A A8 S B ok i DL 8 m T AR
RS PG A A e v L X I, T8 ST A i s sl B v
DAL 7 F- 5 R 7 R BE et 2 A B2 vk B il
SEISUEA TR AU AL 5 RIS R VEAS | LR i L AR



2024,51(2)

o S5 S P T TR AN L 7 £ 1 i PR S B P

http://www.jinn.org.cn

P P2 s 25 k) N B B IIR 222 RS 1 5 AR S B PR AR
Tl A JRUIGS , 1 1o s 25 B oA B0 I PR A AL, 5 B 230 o
Doyl AR A7 O e 45 R S LT A 5 KU R 520
3.4 &FiaPkaL

KE N DS E L, U 5200, At i ok
TRIAPRI . R, R R TSRS |, A
2% 182 I SCA T S I E RS A A, 38 1) 32
BN PE R A SR . N Bh B IR 551
HEVRIE 1] 2 PR & S B E TR, 5ok A
AN SRS S %l N AR SFAE #0258 5 S Ak ist
TR 55 i ) EE BT B X St L IR A
THER 42 2 0 i SCA T 5T £ At T A A st A% R
R 55
4 THREIIR

T 5 A% A 40k, 3R 1 O A — e b e, SR
T 1 R ot A% P L O A 7 TR, A b PO Bl s
PERERS . SR, 5 E PR SC IR KA L, 78 0 2 0 4
ARBRUE S AN EE K ast A 5 R IR 55 07 T I AR AE — 22
B, FRET U nna T R A IR,
PETHOA AR 158 4555 2 () B, S0t 1AL 5 IR 55, il
AHOCBOR FbRIE , LAAZE /N5 B bR Pe K G 22 85, it
995 1) T 7 S PR L B R A R0 S
5 HMEZFZHES

5l 5 A A R — T S fgde R SR WS, B 0 8 ik
B , HE A A MLD BJIAR A2 0E 5 62 32 8 A Bl
s B A A5 IRURS: o 3 A U & R BRI R T R4 R
KIS BN I DA RGN AT R T, LYY fZ
VER IR AL BC & G5 A IR AR 2R i TRk
6 ING

MLD A Ay —Ffr 2 D B 38 1 1 10 0 i i , S5k B0 52
1o, AT AR MLD A8 L S AR 252 T B 32000 19 3 B4 it
P57 0 A o — MR H AR AT BE R A
[ PR AR AR LB =R SRR S UK SRR £
AR, REfs R 2 B MLD #5772 4RI R f A
JEFRRI , JF38 b AR A AL AE & MLD S LAYRURS:
B RN N GERE Bt 23 e T

FEFRER:FRARRIHFRALAEF R,

REFTHBRELERS—EFTC) BEE
(PoHRFRBER) HR(MAELERS—EF P
) Hk(PEHRFERIEER)

FRABN (FERELBTHA) . FRR(BRE
BERF—EFTC) FERGFHTastkitr). §
H(MAFELERE—EFT) TR (FdTashk
) HF (W RFEBE ZER) F05 (Fd T
MR MTHE(MAELERE—EF T O) HE

(RBEEHRXFRENAER) AN(POHRXFRIER
) EEL(Ar ERKRFETER) . FFARGET A
ER) FHEBAELERE —EF TS/ HEHAN
FTEREER) FRA(GFhTay®miEn) EE280F
B ERER) FEF R Tlas ki) Rkt
(bPdks) NBE(FAXFHREER) ARA(FH
XKFMIEER) LAANCPAXFRIEER) . P ZF(#
HEZERGF—EFPC) BHBCRITILEER) .
FRONKFEDE ZER) LR (Fd T4k
) EE(BAELERS—EFFS) BE(Hbh4a
PtriEie) B (MAELERE —EF Fo) M
W(BAERERS EEFTC) I (FhTashie
) ERE(PHRFHIEER) emE(Fa T asr
) ERE(AHEILEER) ZE2(MAELERS —
EFdo) ZWMX(HabILEER) HE(BRELE
RE—EFTS) HRE(MRAELERE—EFT
) FAA(BAELERGE—EFFO) 24ER(Hd
Al R ) RIF Sy T S0 AR A R ) R 4 (AR
FRERG—EFPS) RECHE TRYRMELRE) F
F(aFZEHREHFTER) AT (PHRFRBEER).
SR (G dy T SRR TR)

2 £ X M

[1] LAMICHHANE A, ROCHA CABRERO F. Metachromatic
leukodystrophy[M]/StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing, 2023.
VAN RAPPARD DF, BOELENS JJ, WOLF NI. Metachromatic
leukodystrophy: disease spectrum and approaches for treatment
[J]. Best Pract Res Clin Endocrinol Metab, 2015, 29(2): 261-273.
HEIM P, CLAUSSEN M, HOFFMANN B, et al. Leukodystrophy
incidence in Germany[J]. Am J Med Genet, 1997, 71(4): 475
-478.
HEINISCH U, ZLOTOGORA J, KAFERT S, et al. Multiple
mutations are responsible for the high frequency of

metachromatic leukodystrophy in a small geographic area[J]. Am

J Hum Genet, 1995, 56(1): 51-57.
[5]  ZLOTOGORA ], GIESELMAN V, VON FIGURA K, et al. Late
infantile metachromatic leukodystrophy in Israel[J]. Biomed
Pharmacother, 1994, 48(8/9): 347-350.
KOTO Y, SAKAI N, LEE Y, et al. Prevalence of patients with
lysosomal storage disorders and peroxisomal disorders: a
nationwide survey in Japan[J]. Mol Genet Metab, 2021, 133(3):
277-288.
DUARTE AJ, RIBEIRO D, OLIVEIRA P, et al. Mutation
frequency of three neurodegenerative lysosomal storage
diseases: from screening to treatment?[J]. Arch Med Res, 2017,
48(3): 263-269.
HENNEMAN L, BORRY P, CHOKOSHVILI D, et al

Responsible implementation of expanded carrier screening|J].

- 16 -



2024,51(2)

o S5 S P T TR AN L 7 £ 1 i PR S B P

http://www.jinn.org.cn

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Eur ] Hum Genet, 2016, 24(6): el-e12.
GREGG AR, AARABI M, KLUGMAN 8, et al. Screening for
autosomal recessive and X -linked conditions during pregnancy
and preconception: a practice resource of the American College
of Medical Genetics and Genomics (ACMG) [J]. Genet Med,
2021, 23(10): 1793-1806.

SHAIMARDANOVA AA, CHULPANOVA DS, SOLOVYEVA
VV, et al. Metachromatic leukodystrophy: diagnosis, modeling,
and treatment approaches[J]. Front Med (Lausanne), 2020, 7:
576221.

GIESELMANN V, KRAGELOH - MANN 1. Metachromatic
leukodystrophy: an update[J]. Neuropediatrics, 2010, 41(1): 1-6.

GOMEZ-OSPINA N. Arylsulfatase A deficiency[M]//ADAM MP,
FELDMAN J, MIRZAA GM, et al. GeneReviews® [Internet].
Seattle (WA): University of Washington, Seattle, 1993.

CESANI M, LORIOLI L, GROSSI S, et al. Mutation update of
ARSA and PSAP genes causing metachromatic leukodystrophy
[J]. Hum Mutat, 2016, 37(1): 16-27.

WU SF, HOU M, ZHANG Y, et al

metachromatic

Chinese cases of
leukodystrophy ~ with  the novel missense
mutations in ARSA gene[J]. ] Mol Neurosci, 2021, 71(2): 245
-251.

NARAYANAN DL, MATTA D, GUPTA N, et al. Spectrum of
ARSA variations in Asian Indian patients with Arylsulfatase A
deficient metachromatic leukodystrophy[J]. J] Hum Genet, 2019,
64(4): 323-331.

CHEN L, YAN HF, CAO BB, et al. Identification of novel ARSA
mutations  in  Chinese metachromatic
leukodystrophy[J]. Int ] Genomics, 2018, 2018: 2361068.
SR, LY. B DR 4™ i P 492l 25 7 A A 5 0 SR
MR AL 2 B 241, 2021, 42(2): 212-215, 228.

SANTHANAKUMARAN V, GROESCHEL S, HARZER K, et

patients  with

al.  Predicting clinical ~ phenotypes of  metachromatic
leukodystrophy based on the arylsulfatase A activity and the
ARSA genotype? Chances and challenges[J]. Mol Genet Metab,
2022, 137(3): 273-282.

STROBEL S, HESSE N, SANTHANAKUMARAN V, et al.
Optimization of enzyme essays to enhance reliability of activity
measurements the diagnosis of

Cells,

in leukocyte lysates for
metachromatic leukodystrophy and gangliosidoses[J].
2020, 9(12): 2553.

LAUGWITZ L, SANTHANAKUMARAN V, SPIEKER M, et al.
Extremely low arylsulfatase A enzyme activity does not

necessarily cause symptoms: A long-term follow-up and review

- 17 -

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

of the literature[J]. JIMD Rep, 2022, 63(4): 292-302.

AAT I WL, ke, 45 O Tl e (B MR B Pt A #5415
7 A5 A B PR — AU T R L)), AR B g A
i, 2023, 40(5): 624-628.

KI5 IREH, BRI 4. LR B i T R
fifi A B AL ). ThARIAPRER A, 2020, 55(4): 280-283.
CHEN HY, LIN SY, SHIH JC, et al. Changing the standardised
obstetric care by expanded carrier screening and counselling: a
multicentre prospective cohort study[J]. ] Med Genet, 2024, 61
(2): 176-181.

AR B B AR AR el A O A v AL A T
FOHRHERELT]. o E LA S iE 44K, 2023, 31(8): 1731-1736.
WRVEAR, ff SO, £52, 58 o [EOCHE 21 Rt A% 1 Qs Yy 22
RTHEATF & 0 A WEIEL]. AR s i R Ak, 2022, 39(3):
269-275.

JOSEPHI - TAYLOR S, BARLOW - STEWART K,
SELVANATHAN A, et al. User acceptability of whole exome
reproductive carrier testing for consanguineous couples in
AustralialJ]. ] Genet Couns, 2019, 28(2): 240-250.

R, B SRR, A T R B O A A [ T
JEH B AAE PR RO ED]. P AR R AR, 2023,
43(7): 713-717.

American  College of Obstetricians and  Gynecologists’
Committee on Genetics. Committee Opinion No. 690: carrier
screening in the age of genomic medicine[J]. Obstet Gynecol,
2017, 129(3): €35-e40.

FERCEL R, XM . BARE DRS485 35 O e B S0 0k ().
A B B4R, 2019, 28(11): 1365-1370.

A NSRS . T A IO T B0k O AR Ly s i
FARRLAL (2010 4F ) ) 8938 A0 T4 % (201096 5 [EB/
OLJ. (2010-12-01)[2023-03 - 10]. http://www. nhc. gov. cn/fys/
$3585/201012/170£29f0¢5¢54d298155631b4a510df0.shtml.
AR RN TUAE TSR R] . ARSI T TR R (R
ST LRI PR (R 449 48 Ik ) (938 ) - TLIM BR IR (2010
194 5 [EB/OL]. (2010-12-10)[2023-03-10]. http://www.nhc.gov.
cn/cms-search/xxgk/getManuscriptXxgk.htm?1d=49981.
EDWARDS JG, FELDMAN G, GOLDBERG ], et al. Expanded
carrier screening in reproductive medicine-points to consider: a
joint statement of the American College of Medical Genetics and
Genomics,  American  College  of  Obstetricians  and
Gynecologists, National Society of Genetic Counselors, Perinatal
Quality Foundation, and Society for Maternal-Fetal Medicine[J].
Obstet Gynecol, 2015, 125(3): 653-662.

ErRERL RGN



