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Prenatal Aneuploidy Screening & Diagnostic Tests
A Clinical Practice Guideline from Korean Society of Maternal-Fetal Medicine

AN E

MEE I (prenatal diagnosis)2 Mte| S FH & siLtZ, EEStD MAGH= Efote] =X = J|sH
|22 Bi5l= 20f0|Ct APHEITto] ME = EHoF X2 L ZHA|, 20 9 Z2H S0 0|2&|H, MEMEZAAL

I_|I:
S ZITHZAL (invasive diagnostic test)2| & 7tX|2 L2 EICH

o

(prenatal screening test)2t 2!

AN

At A= BREA MEZAL (maternal serum screening) & Z2TOMAAE 0|26t ghH0| QUCH Z|20)|
AR A AR Sl o] EfO} DNARAIS 0|25t EHOF DNA MEZALL 7HEEE|of SHe| & OfL|2t

[
=LHoIl M= of0] Yefofl ME x| AL,

it YLURE Y= 5N, LRSS S2 FAK| 0oLt AEe Z&nt 22 T &Y 2[=E &
2

QLIRS HMS 0|t MHUMBANZA ZHFY MEAAL| BRE= U4 =7 pregnancy—associated
plasma protein A (PAPP—A: HIZ{ZAD2} free beta human chorionic gonadotropin (WCG)E E&stw, &
Al =7)oll= EE2IE ZGAHalpha—fetoprotein, unconjugated estriol, hCG: B0HZAN &2 = ZAHalpha—

fetoprotein, unconjugated estriol, hCG, inhibin—A: ESZ0HZAANE A|BHSHC},

QA B712| ERIZ ARt HE ZAIR| CI2ES T AA LHE2 5% IYMES 71222 2t 2 69%, 81%0|
H(Korean J Obstet Gynecol. 2010; 53 1041-6), Al 123 ZX[SHHZA}L 01| CIRSS L ZAL et
5% HLME0|IAM PAPP-AE 44%0|11 free beta hCG= 25%2 D1 RCHN Engl J Med. 2005;353:2001—11).
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12:00-12:10  Closing remarks

12:10-13:00 Lunch

L et ®|Efofolst S| K24t sh=rl=]

AfEolh)

13:00-13:10  7HEJAL 4 E (Mol
13:10-14:00 Oral presentation | Y UMY 1oy, 254 (sl
14:00-14:20  Industry workshop ZP: 8f0|sfl (0]5telch)
NIPTOI UM A, 7155 452 524 LM (RIsA(0)
14:20-15:10  Oral presentation || YUY (H=o), 858 (2o

15:10-1540 Poster session & Coffee break

15:40-16:10 Special lecture

2y 012G (Gl

3D ultrasound diagnosis of normal and abnormal placenta

Toshiyuki Hata (Kagawa University, Japan)

16:10-16:50  Pros and Cons: Delayed delivery of PPROM
in late preterm pregnancy

Ea: Rl Rl

Pros LFE (IH|2lch)
Cons HEH (7=9lh)
Q&A

16:50-17:10  CHSHEA|EHOFRIS}S| AL atx|

B

5
rx
O

17:10-17:30  APHZITIZAL HTI0F B3|
o

el
=°ll__l
HO | O | m2

17:30-17:50  Skad A E SIFIAME 28 3 F3

17:50 HSA Y 7| EEE
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DRy HELAL

KQ1. RHEY HEGAL AR Hof| YalRollA| AEstof sh= g2 o

2ol Q7P

MEO| 7Hset Efot 2 Zetof tish Y&, s Aol e HMA| oldotol et /IEE,
HIARY ZH MEZAL GMR 01y 2IZ, Ay, T, T, eIToll st dEu, F&X TITEAle
Y] et HES SAlofl Alistor sict.
HuSE A 2E 2++
L
AL

GAK| 012 1508 &8 & 182| Hi== LHSHH, GMA| 0ld & A7t siLt O 7L gl= 3RE 2
th==H|(aneuploidy)2f SHCE SAHM| 0|42 Y4l £7| FAte] TS RQI0|H, EHli4H|| 4 L

Zofl tl2lstod S7Fetch [1,2] 2 0|20l = Sti4=x| EHot2| 7|4, EfO} 7|H0| U= B, F27H FAMA|
Tzt 221Xl 22 SHier|el 2 S7teltt Ci2SF 2t 22 SR M7 71 Sot 2l
Zeo|H, Pl S ZHEY MEHAS SMA 0lY & 21, 18, 13 MMK| S=== MEY 4 T 2Lt

SEHEY MEHAME 2E SMA oldS MESIKI= Rttt

CIRSSE (21 MZMH S3R)2 TR 8007 S0 5 1390 Bls2 sustol, XX Fof Tete) 71y &
3 §I210/Ct, SHQ! AZ T Sl Hof, MEY AT TS, A0p| wEE, 17| AxF0IN LB S Chst
QUM YN HOICE T A2 60M0ICt, TH2ESTO| 9% U4 2 Al YA HIE2|(nondisiunction)
BH40| 2121010, HAYR| FIAILE BAIOMIS(mosaicism)Ol LITH| £19IS RISt [3]

OH=ERIESS (13 MSMA| =2 6,600E &40t S 182] HI=2 UsH, R AL & FA=A
Lt ARMEIDE HERIESS TS 7HXILL EHOIEr A10t2| 50%= 15 LHoil AfYSHH, 1 HESE2 2%0]Ct

=
[4]. 90%0 ol ME7|ZE SHIGHH, Ak FHYE, HerUEES, U MUEE, SE 7Y



EHOF FAUM| MEZALRF TITZALO] CHE
CHet=xEforelets| LTI = XIE

S 72| 2= E7|0fl 0|2 SHISICE o=/ EEZ=ES 71X Efolk= A 2710 5 Y= HMsk2 E2lIct

MEIRSET(13 MSME| SF)2 12,000H S0t & 1Ho| Hl=Z 2rMSIH, 18 MAMK| SSZXH

HE QM & RAO|LE AMMEl= X[HEQ! ZISto|Ct Hel 2= FV|Q] 0|at2 ShistH, EXMRI AHS EY
r|Z(holoprosencephaly)0| ULt MF 17U MES2 40%0|H, 19 MEE2 3%0|Ct [4

DAY MEZAL| o= AR Ao M2 SHipHQl HEN 2 EMSEIC| SHliH |0l Cist R=4]

(Ikelihood ratio}S &ot04 SHE MIGAIX|Ol| CHEH HB=E AlMGHs Z0|Ch YEPEHoZ “FM” = “TER”

2 9l0jsk= 7IE 2+ 35M| AT UM F710f Efolt CHREEFY HHEQ! 1:2702 0| AESSITH[1].

QUM MM Y| ZXEN MEAAE LM EICHE_APAPP-A; pregnancy associated plasma protein
A), Af%*%E’S)S*JXEE%(hCG)Ql T g 20 A M1AE7| USSR S-ok= Elfor =
A

| 11Z201A] 147 AfO|0|0, CHR2BE 20| AL hCGE

i

51, PAPP-A= HASICH 01|':°.I': B2 (18 MM, DEFREF (13 MBMA)2 hCG2 PAPP-A

s
o

BE ZABI [5] AN T4 | BHIBY MEZIAO| CIRE5T UABS AAHB0| 5% 1 80-84%
o

QUM HM2AER7| 2HEY MHEZHARE o—EHOFEHEH(AFP; a—fetprotein), hCG, H|ZEOAERIC|S(UES;
unconjugated estriol), 915|21 Ainhibin A)2| Wl 7tX| & SIS 0|25IH, AEHEX|QIXIEZ(Quadruple

test)2 £2| 2L}, CI2E5 70| AR AFPR} UE3E ZIASHD, hCGR} inhibin A= 715t A EX|ISEA

AIQ| CI255 7 WUASS UME0| 5%Y Il 80-82%= AUAl M1AHRY| B MEHASHD| &Y
CH 28t Al) Hrt CtA Fo i, L2835 AN tIS22 3%H=0|Ct [5] UM M1AE7 (0 SMA| St
Aol CHet MEZAAE AR LUALE, A4 M2AH27[0f] AXE MS LA B YR = ASHXISEEAL
£ Alfig 4 ok

UM M1AE7 |2 MM E7 | BHEE MEZAE HElet HAl2= SEME U AKintegrated screening test)
.0

e} =X ZAHsequential screening test)7t A2 M, 0] = HAPT LRSS0 Cist 27420| o =Lt

QA 11F0iA 143 Afojol| Efol 20| EHH FARL hCG, PAPP-AZ TAE UM HM1AE7| ZHEE
MEHAS AlRYSHD, (41 1550IM 215 A0[o]l MSEXIZEAME AT = & 771K == S8 24
Stod CH2s2a| /=S Zltteitt, 2HEY MEHA SN TS €HE0|

94-96%= 7h &2 FHO| ALt ZuE M24:277HX] 7|ct240f k= T Tt [5]. SEME A
CIRE520] Ui UM oS82 5%0Ich 2E0| £ SAIE Melste, 671X €Y SXS20 AlRtsH=

A7} =0, 0|12 YA ESMHEZAAL (serum integrated screening test)2t1l HH, 0| AL, CI2ES &

40 Uit X|EfOFQsta] ARHTIEH P E S|
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HEL 85-88%= LUASBIC[5].

2. XA

UM M1 A7 ZARY MEZAAE MG CI2EF THHOR L2 QAR = THAME Al-bst
MelgreR L2 QMR = UM M2ART| AASEXISEEAME A T SE6l0 LIRS EES 2
MBITH FASTER (First— and Second—Trimester Evaluation of Risk) &7 Z1to]] Q|5HH, Al M1 AR 7| ZAL
o A 7|E S 1:30, SEE HAL| TR 7IE US 1:27022 & B2, YUME 5%0|H, 0| &

AL 7
F Ci2E2a YHE2 92%0|ct [7].

YA 17| 2HEY dAL 20 19E, SURE, MelgE M 2= Lhztt g MiaE7] 22X

=T 1:3022 N9EHLR L2 ZR0= ZITHHAE A~ 1:300(A

[ =
2 A M2HE7 | ASEXIZSEBAIE AlRMSHK| p2=Ch 0] B2 5% HUdE & M, Ch2
9 S

1%2AM U2 LS LA 2427 | ZHEY HAS d2Fet 4~ U= FFEo| ACH7].

ZLHOAM = EMEY MAEHAL Al T 2 EsH0F sh= LI ther ek a2l bt @it =2 s HH
20013 A NSGC (National Society of Genetic Counselors) 2t 2016 ACOG (American College of Obstetrics
and Gynecology) 25 ZHEY ZAIZ ME0| 7kset G| of&dof Chet HEet 2

SH(0fl CHet 478, YIFME, SRS 22, ZIct JAtol| e HHEE oEE XS #ostn UCH[89] 1

2|2, 20175 SOGC(Society of Obstetricians and Gynaecologists of Canada)2 Z&kst Z= HDotoM=

MEZAL MEbO] AOIM YLIRO| XX Z2HE 28T NS Bste ACH[10,11].

0]

4

KQ 1. ZHEE MEZAL ARRE Tofl R0iA| SEBHOE Sh= LIE2 0t o] A=717?

X1 Hmot BNSE | THRE
ACOG  Ago] 7Hs8t ARl 0|4 ZBtol ThEt &, efoto] MF| BHH4H  C HIAleket
2016 SIBES, 7Hss MEAAR} TR et ME-2UAE, JANS, B,

EFS0| Tt AEHO] 0|04 {0} St
NSGC — DRIZE MEziAler ZIEZIAf0l Chet &7, S, SIS0l Cha AEISIT | MAIRK  HIAIOHE!
2013 XI8X ANS S=E sict
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SOGC 2= odS0lA 21, 18, 13 MEMA| B0t J4lE 7H5H0] AUTh= A2 | MAIE | &AlRRE
2012 sty 2R MEHAR= 2i2te] AURS0| MEAA|Y EforE Ailet
0| ol HE QIXIE LHF= dAUES st UMRO| Ltolof
e 7|2 =t Hlwste] dEsiErt. MEEAME MSE = o
MEHRIHT FEA ZITHIHS LT SRS JEHS SoiA Haliof S
UM ZFE X € moll= CHLX|X| Zrotof 5tH, 5t MEHMSH= &
iHl2te MR} ESHH HAE STE 4= U0{0f BTt
SOGC-CCMG, | &&= HIXIAIZ0]|0{0F 5HH, 2= ZA EE= O ZALO]| CHAHM = QA A Il
No 2612017 &, 7120 it 2AE EF3H0f Bict.
ACMG UM MNAE7 (2 M2eH27 (0]l Allish= MEAAZ FAR| 0|42 MEY | FMAIRLE | FMAE
2009 moll= SEMEHAE= M127] ZAuot MAI=X| 4=Ct= A, &xtd
A= M1a27| ZatE MAlsH & 4 Achk= FEE F0{0F SITh
Z27{e} H1o| 2l#tA I} (Yes/No/Undetermined)
ACOG | NSGC | SOGC | SOGC | ACMG
2016 | 2013 | 2012 | 2017 | 2009
1. TN 2 Z274= Efdsitt (Y/N/U) U Y Y U U
TO|RI ZAMxzro| ZHHAE 2HE missE a2 Rt N N N N u
=7 MEH 7|Z0] HEFSITE N N N N U
MEHE AT NI Z2EEE 2o A0 Fefstrt U Y Y U U
Outcomes were clinically sound. U Y Y Y U
MERE Ao u EfEY HIto| AH8Et 7|&2 MAEs| Endck| N N N N U
(S7ER, FafEY 5)
HEE 2| M2 Rt Y Y Y U U
2.27{9] LiEat Hnok2 ol QUL (Y/N/U) Y Y Y U
7= ZGHOo|c MEIE RS0 ZEE SRR S-S ot | U N U U
SHoh= ol St
AES KXotz A7 HlolE e 40| UL, I AFS0| MAISH=| N N N N U
A= ol Aot 2ok HiofEfofl SYR|7F AUCHH, T2 TS
M5t Hgict
ZE2 YT 2BH0| ALt (EAX RG2S LA 2EHLn A U Y U Y U
UX|SHA| =Lt)
The conclusions derived from data point to effectiveness/| U N N N U
ineffectiveness of the intervention and the recommendation is
written accordingly.
=227t R0l BAHE B 22 HISIK| HE'E AEe WIS AR Y Y Y U U
AL
The hierarchy of strength of evidence is adequately described. N N N N U
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3.7t o= o] ootel mpsta Zol A2 HIEE $IES HZESIX| | Y Y Y N U
2t=L] (Y/N/U)
It &0 7|08 29 Z=T7t MESHA M&ElD EtgMol N N N N U
LS EAC.
oIS} sl MSElo| ULt N Y Y N U
22N U M2 M 7} (Yes/No/Undetermined)
ACOG | NSGC | SOGC | SOGC | ACMG
2016 2013 2012 2017 2009
s Boe= 88 Bhatoh (Y/N/U) Y Y Y Y Y
QATTEHRYE, UME 5)o| RAISICE Y Y Y Y Y
=71e| At sate| 7|0 2tk Ho| Z= 7t MAIZIICH Y N N Y N
H1o| M Ch2 7Hs S ki nt v wStod S28H0[S0] QICh Y Y Y Y Y
Huote z|utat xtESl 2atd FAMet 2N N Y Y Y Y
TSIt
s #= X888 esict (Y/N/U) Y Y Y Y Y
s SxH/&t|= 018 7Hssith Y Y Y Y Y
LRl MFJ|£0] 0|87 Fsotth Y Y Y Y Y
HEX/M =M YHo| gict Y Y Y Y Y

oA 2%

DHEY MEHAZ HE

o

2 s SMK| EHNIE AME AZo|| HIgstH S7FSHCH Morris?t Hook &
2 =7t &4 X2 E 0|8510] AR Ao 2 CIREFE ¥ A SAA oMo chet HB=E HMAIGH

RACH[2, 12] (F 1) MEHAL T S Al 2F FuRe| AZol| e CheEFut T ZAF| 04l thet ¢

ZHAF AL LHO] Ch2E=a flEE TH| ZAx| o 2] flF=*
20 1:1,480 1:525
21 1:1,460 1:525
22 1:1,440 1:499
23 1:1,420 1:499

ZHEY dEgAE 43



Oil ch

o

EHOF AR MHAALR} TIEt
Lt HEfOLfets] T LE I"é.

TEAF AL LEO] LRSS S TH| Bz oAe| =*
24 1:1,380 1:475
25 1:1,340 1:475
26 1:1,290 1:475
27 1:1,220 1:454
28 1:1,140 1:434
29 1:1,050 1:416
30 1:940 1:384
31 1:820 1:384
32 1:700 1:322
33 1:570 1:285
34 1:456 1:243
35 1:353 1:178
36 1:267 1:148
37 1:199 1:122
38 1:148 1:104
39 1M 1:80
40 1:85 1:62
41 1:67 1:48
42 1:54 1:38
43 1:45 1:30
44 1:39 1:23
45 1:35 1:18
46 1:31 1:14
47 1:29 1:10
48 1:27 1:8
49 1:26 1:6
50 1:25 -

At2: Morris, 2003 [2], Hook, 1981 [12]
*Eﬂl AR OJA: 21 MM, 18 MBAIR| 13 MSAEA| 47 XXY, 47 XYY, 45X%t CHE UMH O|0|E 7Kz GAlIA 0]
AZ TS 47 XK= 2.

44 TR EforelE}
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DAY MEHAE HIESHQ Yoz SHleA| 2E0] S7I5k= Ef0LE MY

e
$0
rr
03
i}
°
3}
rr
oY

AL2M, LA M2 7 12 M2ef=27 10l Allish= HALZ LEEC] i A7 FASTER S5 Zuto]| =H,
LM MR | 2HEY MEZARE CH2ESTL| YHE2 80-84%0(|H, 4! M24H27| 2MEY MEY
ARIASHXISEHAARE 80-82%= H= ALz AIME 22 U M1a=27| ZHEY B T2EF
o UYHS0| O =0t CIREF T UHS2 UM MiIAE7| MEAAR} M2E7| MEHAE Helsto] Al
gt 40l H= ZAKECH O ZOEICH HelsH Aldots ZAIZ= SEIEAAR XA U, T
2EFT US2 22} 94-96%, %= STMEUATL 71 =0 (5] 2 ZAte| Ch2ESa LU, ¢
LaE, dd ol5ES RS & 20i| MAISIAC
2, T Aol Ci2sea MEEAES £
ME ZA UHs ALLE LM oE=2

ABSHEX|IS YA
AFP, hCG, uE3, inhibin A 80-82% 5% 3%
27| MEZAL
S20| FHoi, hCG, PAPP-A 80-84% 5% 3-4%
=20/ 3 o= 64-70% 5%
SEHIEAA 94-96% 5% 5%
EREZAL

At 92% 5.1% 5%

= 91% 4.5% 5%
EfOF DNA AHZAL

k= h 99% 0.1% Aol w2t CHE

Low fetal fraction == no result - 4-8% 4%

Xt Baer, 2015 [13]; Gil, 2015 [14]; Malone, 2015 [5]; Norton, 2015 [6]; Pergament, 2014 [15]; Quezada, 2015 [16];
Dashe, 2016 [17]

DHEY MEHARE HIEEHCR T2 21, 18, 13 MBMA| 5222 =7t B7Is5h= B0t MEsh=
ZHO| e, HE FMF| oldS MESIK|= Rt & ZHEFE MEHAM XMelgzZez L2 E20
= 28 7hstt sy GAH| 2ol et =7t HOtK|= A2 2|05k A0IX| 2E FMAIZE SYYE 2
Ol5k= A2 ofuct. il M1af=27(2t Meaf27 | MEBHAE SE5I0 Efore] Sk =S MAISHS
SYMELAE CI2S2E 2HE2 71 =L, MiId=E7| 2t MAIBHK| &1, M24=27 17X 2t=5t0
Of k= =Ho| Ut

S| Olfoll et MEHAL & Alofl TIEHHA Chet HEEE SAIO 0IF0{A0F otk EITZARI 82
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M
o>

2
oY

o O — O

s
AO|E2 Efote] RAHE0] CHEH Y2tE0]| AUCH= 0| HHO|CE Odaibo &2 4! 156—-22501 LFAt &
AL2 QI5t QI41 24 0|XQ| Efjot AMES 0.13%2 H 6Lt [18]. SZUS AR A4l 1013501 Al
Aot HCt 0|2 Al7[ofl AltStEZ kTR IZAL] HISH EHOAMER 2F 1%2 A+HALL O A4 B0
=7 JUCH19,20].

USZHHu YR HALS| HE2 Efoe] 2E FMFQl M, 72X 0l¢E 2felsh= Aol
o

rH

nEnENE]

AU ME R 5

TUOIME tHEZS| 7|20l Fi! M1A=E7| ZHEY MEGARE G M2df=27| ZHEE HELAE Al
e o UCH LA HM1AE7 | XY MEHAL &= S PAPP-A= EE HIZ0| ZAO|CH Sxi 2AA0M
AlRShs ZHEE MEHMR ASEXSEEAE 22 S0 AZM TS ZAIZ A A ti25ea 2
20| 7FY J2 dAO|Ch SEMEBAE Al-YSHE 7[2H0IM A 22|S 2= YLR7H UM M1AZ27] 2ZA|
DY MEHAE AR = A H2ak27(0f Eb[2ez MAEEAL Ee BAMM ABSEXIZSEEAE ©
SOZ ARG A0l SEIEHAE A=K Zohs TEO| LHE 4~ A0 01213 Mo CHaiA]
= YLIF0IA SEO| OIF0{&0F BiTt. 2 MEAAIS| TS0l CHEE 71E 242 BAL 7I12of w2t CHE 4~
UCLY, 0] B2 HAL 7|22 AR olfol| thiet 278, ALHEE et S2E HSE 4~ U0{0F STt &
AR| O ofl Chet MEHAR] SAIEH tet & K 7IRS H7 1= W0l HiAEGHH, 3582 ulsol M
Et= ZE5H0F Bith

Lt o1t 9ok

a.ols

SHEYE MEHAE YL AYLE 7|E2 2 Sk B0 HisH HIESX MEHAE So ™ TH
BAIS 200F oh= UAMRE Y o U, SMA| 02| UAHES =L 4 UCh

b. SI0H:

SHEY MEHAE HIESH dA0|22 Efjotet YAl Aol 0|Xl= flei= GiCh ©, ZHEY HMEd

i

b

=20
AZF 2E SME| 0|0l thet MEHA} Ot B2, M8 JHSSHK| =et 2 FAK| ofdof tiet THE I

22 wo} | =ik,
Ct 2 &80 M8
TZX|EC] ZU 2247 MBS 2 D} s Ao BEtEiCt

46 CHEHRAEOLI S| AT 3]
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= e
Author Morris JK, 2003 [2]
Design Retrospective study

. 6,008,450 National Down Syndrome Cytogenetic Register and livebirth data from
Subjects . -

National Statistics

Purpose Incidence of Down syndrome
Results The prevalence of Down syndrome increased with maternal age. The overall age

pattern is sigmoidal.

Level of evidence

2++

Author Hook EB, 1981 [12]

Design Retrospective study

Subjects 14 studies of chromosomal abnormality incidence

Intervention None

Results The estimated rate of all clinically significant cytogenetic abnromalities rises from about

1 per 500 at the youngest maternal age (15 years old) to about 1 per 270 at age 30, 1
per 180 at age 35, and 1 per 60 at age 40, and 1 per 20 at age 45.

Level of evidence

2+

Author Odibo AO, 2008 [18]

Design Retrospective study

Subjects 58436: amniocentesis-11,695 control-39,594
Only singleton pregnancy. Women who underwent amniocentesis between 15 and 22
weeks and women who did not have any invasive procedure

Purpose To estimate an institution's specific fetal loss rate after a second-trimester genetic
amniocentesis

Results The fetal loss (miscarriages and intrauterine fetal death) rate in the amniocentesis

group was 0.4% compared with 0.26% in those without amniocentesis (RR 1.6, 95%
Cl 1.1-2.2). Fetal loss less than 24 weeks (including induction for ruptured membranes
and oligohydramnios) occurred in 0.97% of the amniocentesis group and 0.84% of the
group with no procedure (P=.33). The fetal loss rate less than 24 weeks attributable to
amniocentesis was 0.13% (95% CI -0.07 to 0.20%) or 1 in 769.

Level of evidence

2++

Author

Malone FD, 2005 [5]

Design

Prospective study

£

BHEH &

r
ng
oy
>
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Subjects maternal age > 16 years, pregnancy with singleton live fetus, and a fetal CRL
36-79mm(10+3weeks~13+6 days)

Purpose To compare the results of stepwise sequential screening (risk results provided after
each test), fully integrated screening (single risk result provided), and serum integrated
screening (identical to fully integrated screening, but without nuchal translucency).

Results At a 5% of false positive rate, the rates of detection of Down's syndrome were as

follows: with first -trimester combined screening, 87%, 85%, 82% at 11,12, and 13
weeks; with second-trimester quadruple screening, 81%; with stepwise sequential
screening, 95%; with serum integrated screening, 88%; and fully integrated screening,
96%. First trimester combined screening is better than second-trimester quadruple
screening.

Level of evidence

2++

Author Tabor A, 2009 [19]

Design Retrospective study

Subjects amniocentesis 32,582 vs 31,355, singleton pregnant women who had an amniocetesis
or CVS

Purpose Miscarriage rate

Results The miscarriage rates were 1.4% (95% Cl, 1.3-1.5) after amniocentesis and 1.9% (95% Cl,

1.7-2.0) after CVS.

Level of evidence

2+

Author Akolekar R, 2011 [20]

Design Retrospective study

Subjects 33,856 singleton pregnancies, CVS 2396

Purpose Miscarriage after CVS

Results There were 33 310 (98.4%) livebirths, 404 (1.2%) miscarriages and 142 (0.4%) stillbirths.

Level of evidence

2+

X =
Sk

ral

1. Hook EB, Cross PK, Schreinemachers DM. Chromosomal abnormality rates at amniocentesis and in live-
born infants. JAMA 1983;249:2034-8.

2. Morris JK, Wald NJ, Mutton DE, Alberman E. Comparison of models of maternal age-specific risk for
Down syndrome live births. Prenat Diagn 2003;23:252-8.
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KQ 2. ZHIZ@H MEZAILL ZICHEA] CiSt AER2 21| SHOF Sk=7H?

N oot HosSE | 2HARE
ACOG | EAMX| MEZAILE ZITtZALOl et 52 2ZE oA LA =7]0f, C HIAlRHE
2016 | O|MEoZ&= A AR ZIZ Il O|F0{X{0f SiCh

Z7{et H1o| 2l#A I} (Yes/No/Undetermined)
ACOG
2016
1. &g o 2 274= Etgsict (Y/N/U) u

0TI PATzro| 2 E 2 HE missE M2 Rt N
=74 ME 7|Z0| HEISICE N
MEAE AT NEI Z2EE2 R0 id R0l FEfetch U
Outcomes were clinically sound. U
MERE 1ol 2t EfE e HWIIol ALZ S 7 1R S HES| E et (FTER, FAREY S) N
H=E 2| M2 Rt U

2. 2749f LiEat Hn ok Aol QUL (Y/N/U) U

A= Z2YRo|C), MetE A Sof ZEHE StXiet SIHE2 #1120 SHSH= ol £ieHh N
AEE XIXIsk= ¢+ HiojEt 40] U1, I AFE0| MAlSk= Hit= Letedo] ULk Btof N
Clo|E{ofl SUX|7t UCHH, 124 E TS XMEstn H it
AES YN HAYO| UCH (EAIX RS YA 2t Mt 34 UR|SHK| 94=Ct) U
The conclusions derived from data point to effectiveness/ineffectiveness of the N
intervention and the recommendation is written accordingly.

A7 ol SAYSE ' =22 'HISHK| §S'E ZEE YEet AR UL Y
The hierarchy of strength of evidence is adequately described. N

3. JMo 2 o] Euoto| malN 20| A2 HIEE =S LhEEsK| eb=Ct. (Y/N/U) Y
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224 U M2M HI| (Yes/No/Undetermined)
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0|0l oilofpt LI 96.8%0IlM SEHIEHAS MEISIAC [6].

Z, L2550 YHS0| A Mia2712 M2af27| 2 MEAo| w2t Ci21, = Al7|9] HAL
HEloto] ZUE MAlGE SEE AR AlEA! XA Ch2S= el HAE0| IH F002 A
wal
[

Arel HESH Al7|2t A2 ARl MBS fisHME A M1 a7 | 2HEE MEHA Tl dEE

4T
N

N
rx

L AU ME R 5

U2l ozM=et M2 4 & tHEEQ| Y4IFEIH il 105 0Tl HES LHEGIH MEHTES Al

52 CfBHRAIEHOrOIBHE| APHAIEHY S|



Prenatal Aneuploidy Screening & Diagnostic Tests
A Clinical Practice Guideline from Korean Society of Maternal-Fetal Medicine

RIBICE 24Al 11-13%50] EfO 20| EHTH SHS HE6H A7 | HUEST} ZAIS ARSI, 22
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HU
o
M oo rd ol nc

d H 2 AL xol= dal 27| YRS WHEE0| K1, TE Rt qU AARECH M7 w20,
A R7), 7ks8 TR Al SAME| O]l chet MEHARL TITHA thet §EHS ot== Husta ATt
2L} M R7|UE X RAQ| HIETE =1, A £7| 223010 503t X U &2 Az HIds o
2 [[H, IHAIZIE W ZIE=Z oFEoiX] 94 il =7| M1d=7| =30 ZAL Al Tz Sh= 20|

Lt. oSt SloH

a. ol&:
UL ZT(0f| ZAHISY MEZALS] ST AR Al7] ! &Hof| LSt O[SHE Sol, LML LAl H2AME7|
TIXIC| A ARES = o 1T, M| SHipx| HHASS =0|1, 2EH HAREZS 2L & Ut

b. SI0H:

2|2t Efotol Chiet EEet Plsti= 8iCt.

Author Malone FD, 2005 [1]

Design Prospective study

Subjects 38,033 cases, maternal age > 16 years, pregnancy with singleton live fetus, and a fetal
CRL 36-79mm(10+3weeks~13+6 days)

Intervention first trimester combined screening, second trimester quadruple test

Results At a 5% of false positive rate, the rates of detection of Down's syndrome were as

follows: with first -trimester combined screening, 87%, 85%, 82% at 11,12, and 13
weeks; with second-trimester quadruple screening, 81%; with stepwise sequential
screening, 95%; with serum integrated screening, 88%; and fully integrated screening,
96%. First trimester combined screening is better than second-trimester quadruple
screening.
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Level of evidence

2++

Author Wald, 2003 [4]

Design Prospective study

Subjects 47,503 singleton pregnancies, NT measurement between 9-13 weeks, serum samples
were collected between 9 and 13 weeks, again 14 and 20 week

Intervention First trimester & second trimester screening.

Results For an 85% Down’s Syndrome detection rate, the FPR for the Integrated test was 0.9%,

the Serum integrated test 2.7%, the Combined test 4.3%, the Quadruple test 6.2%, and
nuchal translucency at 11 weeks, 15.2%

Level of evidence

2++

Author Platt LD, 2004 [5]

Design Prospective study

Subjects 8,205cases, pregnant women underwent first-trimester screening for trisomies 21
& 18, Exclusion: second-trimester screening that did not include AFP, unconjugated
estriol, and total hcg

Intervention first trimester combined screening, second trimester triple test

Results Among the first-trimester screen-negative cohort, 6 of 7 (86%) of trisomy 21 cases

were detected by second-trimester screening with a false-positive rate of 8.9%.
Among the first-trimester screen-positive cohort, all 7 trisomy 21 cases were also
detected in the second trimester, with a 38.7% false-positive rate.

Level of evidence

2+

Author Weisz B, 2007 [6]

Design Prospective study

Subjects 5,309 cases, Singleton pregnant women who had any serum screening. Exclusion:
Women did not have any screening

Intervention One of any serum screening

Results The uptake of screening was 64.4% and was significantly higher (73 vs 46%) in women

who booked before 14 weeks. Of the women who booked before 14 weeks, 96.8%
opted for the integrated test.

Level of evidence

2++
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A1 2% U I}

ZLHolAM= o]of| CHEH Hoto] HEHE! HE Qict =2 T2 ™ 2011 SOGC (Society of Obstetricians and
Gynaecologists of Canada)2t 2016'E ACOG (American College of Obstetrics and Gynecology) OflA &A1
29| Lto] 'F_f% O 0|4 Ejote| CIRES T A 710l ARZSHX| 2010k otH, RUAILO| Lio|of &24e10]
DHEE MEHAE Sot0d 7HQ12| YRS MEIFe WS HISIAUCE ESH ACOGE ZE UAFE= LIO|
o AUGI0| FEH MTTITHAALS| HES 211 0[of| chet MEHH HA| MSE|0of BtCtn HAGIUCH 2 A
HRIEX|IEE Jidst= S0[E 2017F SOGC TEX|RI0| HO|EZU=0 7|EL Huotut SUst HEIS
HAISIRICE 2009H ACMG (American College of Medical Genetics)= 2 AEE LI0|2F AEQI0] 2l&

X ZICHEALS] FES 21, oloff et MEHRS 7EMOF BiTtil SHAC
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LOIEHE2 B FIEtAL] XIS 0| ofLict
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The conclusions derived from data point to effectiveness/
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Ch U &8 M8

X FU =281 MEE2 2 Fal7t tle A= THEQIC

Author Hook EB [1]

Design Retrospective study

Purpose Estimation of rates of all clinically significant cytogenetic abnormalities in live births
by 1-year maternal age intervals ranging from ages 15 to 49

Results The estimated rate of all clinically significant cytogenetic abnormalities rises from

about 2 per 1000 (1 per 500) at the youngest maternal ages to about 2.6 per 1000 (1
per 270) at age 30, 5.6 per 1000 (1 per 180) at age 35, 15.8 per 1000 (1 per 60) at age
40, and 53.7 per 1000 (1 per 20) at age 45.

Level of evidence

2++
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Author Resta RG, 2005 [2]

Design Retrospective study

Subjects Data on maternal age and number of births in the United States (online datasets of
CDC and publications of the National Vital Statistics System), the Washington State
Department of Health, Data of Swedish Medical Center Hospital records from 1980 to
2002.

Purpose Changes in the percentages of advanced maternal age (AMA)

Results Since 1980, the AMA Fractions have increased across all racial/ethnic groups,

educational levels, and married and unmarried women. In Washington State in 2001,
the overall AMA Fraction was about 14%, but there was considerable variation in the
AMA Fraction across counties. In 1980, AMA pregnancies accounted for about 25%
of pregnancies with Down syndrome in the United States. In 2002, AMA pregnancies
accounted for more than 50% of Down syndrome pregnancies. Given the current
AMA Fraction, offering amniocentesis to women of age 35 and above would result in
one in seven pregnant women undergoing amniocentesis. Based on likelihood ratios,
AMA as a screening strategy for Down syndrome is significantly inferior to combined
serum and sonographic screening.

Level of evidence

2++

Author Morris JK, 2002 [4]

Design Retrospective study

Subjects the National Down Syndrome Cytogenetic Register (NDSCR), which contains information
on nearly all antenatally or postnatally diagnosed cases of Down's syndrome in which a
karyotype was confirmed between 1989 and 1998 in England and Wales.

Purpose To revise the estimates of maternal age specific live birth prevalence of Down’s
syndrome in the absence of antenatal screening and selective termination using
newly available data.

Results The prevalence does not continue increasing at an increasing rate with age above

age 45 as has been previously assumed. Above this age the rate of increase declines
with increasing age. The overall age pattern is sigmoidal. A new logit logistic model
is proposed which fits the data well. The risk of a Down’s syndrome live birth is given
by: risk=1/(1+exp(7.330-4.211/(1+exp(-0.282"(age-37.23)

Level of evidence

2+

Author Malone FD, 2005 [7]

Design Prospective study

Subjects 13,867 singleton pregnancies underwent first-trimester combined screening and
second-trimester quadruple screening

Purpose Compare of stepwise sequential screening, fully integrated screening, and serum

integrated screening
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Results

At a 5 percent false positive rate, the rates of detection of Down’s syndrome were
as follows: with first-trimester combined screening, 87 percent, 85 percent, and
82 percent for measurements performed at 11, 12, and 13 weeks, respectively;
with second-trimester quadruple screening, 81 percent; with stepwise sequential
screening, 95 percent; with serum integrated screening, 88 percent; and with fully
integrated screening with first-trimester measurements performed at 11 weeks, 96
percent. Paired comparisons found significant differences between the tests, except
for the comparison between serum integrated screening and combined screening.

Level of evidence

2++

Author Yukobowich E, 2001 [8]

Design Retrospective study

Subjects 476 DC twin pregnancies who underwent amniocentesis

Purpose Pregnancy outcomes in patients with twin pregnancy undergoing second-trimester
amniocentesis for fetal karyotype assessment were compared in a case-control
study with twin pregnancies undergoing routine ultrasonographic studies at similar
gestational ages.

Results The mean (+50) maternal age was significantly higher among the 101 cases than among

the 108 controls (35.2 = 3.5 vs 30.4 + 5.3 years, respectively; p < 0.01). No differences
were noted in gravidity, parity, number of prior spontaneous losses, or gestational age
at ultrasonography between the two groups. The fetal loss rate was similar among
cases and controls (seven of 202 [3.5%] vs seven of 216 [3.2%], relative risk 1.07, 95%
confidence intervals 0.3 to 3.5). No losses occurred within 3 weeks of the procedure.
Gestational age at delivery, birth weight, mean Apgar scores at 1 and 5 minutes, and
length of neonatal stay were not significantly different between cases and controls.

Level of evidence

2+

Author Wapner R, 2003 [6]

Design Prospective study

Subjects 8514 patients with singleton pregnancies

Purpose Screening performance of first-trimester screening

Results This approach to screening identified 85.2 percent of the 61 cases of Down'’s

syndrome (95 percent confidence interval, 73.8 to 93.0), with a false positive rate of
9.4 percent (95 percent confidence interval, 8.8 to 10.1). At a false positive rate of 5
percent, the detection rate was 78.7 percent (95 percent confidence interval, 66.3
to 88.1). Screening identified 90.9 percent of the 11 cases of trisomy 18 (95 percent
confidence interval, 58.7 to 99.8), with a 2 percent false positive rate. Among women
35 years of age or older, screening identified 89.8 percent of fetuses with trisomy 21,
with a false positive rate of 15.2 percent, and 100 percent of fetuses with trisomy 18.

Level of evidence

2++
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Author Cahill AG, 2009 [3]
Design Retrospective study
Subjects 311 women underwent an amniocentesis between 15 and 22 weeks' gestation and

had 2 live fetuses.

Purpose Pregnancy outcomes in patients with twin pregnancy undergoing second-trimester

amniocentesis for fetal karyotype assessment were compared in a case-control
study with twin pregnancies undergoing routine ultrasonographic studies at similar
gestational ages.

Results The mean (£S0O) maternal age was significantly higher among the 101 cases than

among the 108 controls (35.2 + 3.5 vs 30.4 + 5.3 years, respectively; p < 0.01). No
differences were noted in gravidity, parity, number of prior spontaneous losses, or
gestational age at ultrasonography between the two groups. The fetal loss rate was
similar among cases and controls (seven of 202 [3.5%)] vs seven of 216 [3.2%)], relative
risk 1.07, 95% confidence intervals 0.3 to 3.5). No losses occurred within 3 weeks of
the procedure. Gestational age at delivery, birth weight, mean Apgar scores at 1 and
5 minutes, and length of neonatal stay were not significantly different between cases
and controls.

Level of evidence 2+

Xt
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AIE
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1. Hook EB. Rates of chromosome abnormalities at different maternal ages. Obstet Gynecol 1981;58:282-5

No
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DAY MEZAS| SRS HIO R 0I5t ULES EE0 FSH HAE EY = ULk
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Ch U 2881 H&-8

=X U #2841 MEH2 2 F2l7t Sl A2 T RUC

Author Malone FD, 2005 [1]

Design Prospective study

Subjects 38,033 cases, maternal age > 16 years, pregnancy with singleton live fetus, and a fetal

CRL 36-79mm(10+3weeks~13+6 days)
Intervention first trimester combined screening, second trimester quadruple test
Results At a 5% of false positive rate, the rates of detection of Down's syndrome were as

follows: with first -trimester combined screening, 87%, 85%, 82% at 11,12, and 13
weeks; with second-trimester quadruple screening, 81%; with stepwise sequential
screening, 95%; with serum integrated screening, 88%; and fully integrated screening,
96%. First trimester combined screening is better than second-trimester quadruple
screening.

Level of evidence |2 ++
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Author Wald, 2003 [2]

Design Prospective study

Subjects 47,503 singleton pregnancies, NT measurement between 9-13 weeks, serum samples
were collected between 9 and 13 weeks, again 14 and 20 week

Intervention First trimester & second trimester screening.

Results For an 85% Down'’s Syndrome detection rate, the FPR for the Integrated test was 0.9%,

the Serum integrated test 2.7%, the Combined test 4.3%, the Quadruple test 6.2%, and
nuchal translucency at 11 weeks, 15.2%

Level of evidence | 2 ++

X =
Sk

ral

1. Malone FD, Canick JA, Ball RH, Nyberg DA, Comstock CH, Bukowski R, et al. First-trimester or second-
trimester screening, or both, for Down's syndrome. N Engl J Med 2005,353:2001-11.

2. Wald NJ, Rodeck C, Hackshaw AK, Walters J, Chitty L, Mackinson AM. First and second trimester
antenatal screening for Down's syndrome: the results of the Serum, Urine and Ultrasound Screening
Study (SURUSS). J Med Screen 2003;10:56-104.

3. Cartier L, Murphy-Kaulbeck L; GENETICS COMMITTEE. Counselling considerations for prenatal genetic
screening. J Obstet Gynaecol Can 2012;34:489-93.

4. Screening for fetal aneuploidy. ACOG Practice Bulletin No. 163. 2016c.

5. Wilson KL, Czerwinski JL, Hoskovec JM, Noblin SJ, Sullivan CM, Harbison A, et al. NSGC
practice guideline: prenatal screening and diagnostic testing options for chromosome aneuploidy. J
Genet Couns 2013;22:4-15.
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Author Nicolaides KH [6]

Design Prospective study

Subjects 2049 cases who undergoing routine screening for aneuploidies at 11-13 weeks'’
gestation

Purpose Plasma cell-free DNA analysis using chromosome-selective sequencing

Results : Trisomy risk scores were given for 95.1% (1949 of 2049) of cases including all 8 with

trisomy 21 and 2 of the 3 with trisomy 18. The trisomy risk score was 99% in the 8 cases
of trisomy 21 and 2 of trisomy 18 and 1% in 99.9% (1937 of 1939) of euploid cases.

Level of evidence

2++

Author The Canadian Early and Mid-trimester Amniocentesis Trial (CEMAT) Group 1998 [9]

Design Randomized trial

Subjects 4374 pregnant women

Intervention 1916 (87.8%) of 2183 women in the early amniocentesis group had their amniocentesis
before 13 gestational weeks. 1775 (81.2%) of 2185 women in the midtrimester group
had their amniocentesis after 15 gestational weeks.

Results There was a significant difference in total fetal losses for early amniocentesis compared

with midtrimester amniocentesis(7.6% vs 5.9%; difference 1.7%, one-sided Cl
2.98%, p = 0.012). There was a significant increase in talipes equinovarus in the early
amniocentesis group compared with the midtrimester amniocentesis group (1.3% vs
0.1%, p = 0.0001). There was a significant difference in postprocedural amniotic-fluid
leakage (early amniocentesis 3.5% vs midtrimester amniocentesis 1.7%, p = 0.0007).

Level of evidence

2++

Author Palmaki GE 2012 [3]

Design Prospective study

Subjects Sixty-two pregnancies with trisomy 18 and 12 with trisomy 13 were selected from
a cohort of 4,664 pregnancies along with matched euploid controls (including 212
additional Down syndrome and matched controls already reported).

Intervention A laboratory-developed, next-generation sequencing test. Interpretation of the results
for chromosome 18 and 13 included adjustment for CG content bias.

Results Among the 99.1% of samples interpreted (1,971/1,988), observed trisomy 18 and 13

detection rates were 100% (59/59) and 91.7% (11/12) at false-positive rates of 0.28%
and 0.97%, respectively. Among the 17 samples without an interpretation, three were
trisomy 18. If z-score cutoffs for trisomy 18 and 13 were raised slightly, the overall false-
positive rates for the three aneuploidies could be as low as 0.1% (2/1,688) at an overall
detection rate of 98.9% (280/283) for common aneuploidies.

Level of evidence

24+
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Author Sundberg K 1997 [13]

Design Randomized trial

Subjects 1160 pregnant women

Intervention 581 early amniocentesis, 579 CVS after a baseline ultrasound examination at 10 weeks'
gestation

Results A significantly increased occurrence of talipes equinovarus in the early amniocentesis

group (p<0.01), the risk of which was associated with sampling at the earliest
gestational ages and with temporary leakage of amniotic fluid after sampling.
Therefore, the trial was stopped early, which reduced the power of the safety study.
Leakage of amniotic fluid after sampling occurred significantly more frequently after
early amniocentesis than after CVS (p<0.001),

Level of evidence |2 ++

Author Eddleman KA 2006 [14]

Design Prospective trial

Subjects 35,003 unselected patients

Intervention Patients who either did (study group, n 3,096) or did not (control group, n 31,907)
undergo midtrimester amniocentesis

Results The spontaneous fetal loss rate less than 24 weeks of gestation in the study group was

1.0% and was not statistically different from the background 0.94% rate seen in the
control group (P .74, 95% confidence interval -0.26%, 0.49%). The procedure-related
loss rate after amniocentesis was 0.06% (1.0% minus the background rate of 0.94%).

Level of evidence

2++

Author Zhang H, 2015 [2]

Design Prospective study

Subjects 147,314 NIPT requests to screen for fetal trisomies 21, 18 and 13 using low-coverage
whole-genome sequencing of plasma cell-free DNA were received.

Intervention Patients with NIPT outcome data were further divided into high-risk and low-risk
groups. A patient with any of the following factors was classified as high risk for
aneuploidy: advanced maternal age (>35years), a positive conventional. 72382 cases
were classified as high risk for aneuploidy

Results The overall sensitivity of NIPT was 99.17%, 98.24% and 100% for trisomies 21, 18 and 13,

respectively, and specificity was 99.95%, 99.95% and 99.96% for trisomies 21, 18 and 13,
respectively. Six hundred and twenty-four true-positive cases, 39 false-positive cases,
and five false-negative cases were observed in the high-risk group, resulting in 99.21%
sensitivity, 99.95% specificity and 94.12% PPV, respectively.

Level of evidence

2++
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Author Krantz DA, 2005 [4]

Design Prospective study

Subjects 51,206 singleton pregnancies undergoing first-trimester combined biochemistry

and ultrasound nuchal translucency screening in the United states
Purpose To estimate weight and ethnic group correction factors for first-trimester screening
markers.
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Results

: For free beta hCG the regression formula indicated that after accounting for
maternal weight MoM values were 16% higher for African Americans, 6% higher for
Asians and 9% lower for Hispanics compared to Caucasians (p < 0.001, p = 0.001, p
< 0.001, respectively) but there was no significant difference for Asian Indians. For
PAPP-A, MoM values were 35% higher for

African Americans (p < 0.001) but were not significantly different for the other
ethnic groups compared to Caucasians.

Level of evidence

2++

Author Watt HC. 1996 [5]

Design Prospective study

Subjects Frozen serum samples were available from a subset of 922 white, 449 black, and
135 South Asian women with singleton pregnancies without Down’s syndrome or
neural tube defects between 15 and 22 weeks' gestational age

Intervention Measurement of free a-hCG, free P-hCG, and inhibin. Values were expressed as
multiples of the median (MOM) for women of the same gestational age

Results There were statistically significant differences in the serum marker levels between

ethnic groups that were not explained by differences in maternal weight. The
main differences were found in black women compared with white women; black
women had serum AFP levels 22 per cent higher (95 per cent confidence interval
2824 per cent), total hCG levels 19 per cent higher (16-22 per cent), and free P-hCG
levels 12 per cent (3-21 per cent) higher.

Level of evidence

2++

Author Spencer K. 2000 [6]

Design Prospective study

Subjects 5422 Caucasians, 752 Afro-Caribbeans and 170 Asians.

Intervention screening for chromosomal abnormalities by a combination of fetal nuchal
translucency thickness and maternal serum free b-hCG and PAPP-A in a one stop
clinic (OSCAR)

Results Median maternal serum marker MoMs for free b-hCG and PAPP-A were 19% and

48% higher in Afro-Caribbean women and 19% higher and 35% higher in Asian
women, compared to Caucasian women. It is estimated that correcting for maternal
weight and ethnicity overall would increase the detection rate by a modest 1.4%.
However, the effect on an individual's risk could result in as much as a two-fold
increase in the patient speci®Lc risk for trisomy 21. The impact of ethnic origin
seems to be greater than that observed with second trimester biochemical markers

Level of evidence

2++
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Author Huttly W. 2004 [8]

Design Retrospective

Subjects A total of 366 women with IDDM singleton pregnancies without Down syndrome
were identified from the triple test or the Quadruple test from 1989 to 2002.

Results The median multiples of the median (MoM) for IDDM-unaffected singleton

pregnancies were as follows: 0.88 (95% confidence interval 0.84-0.93) for
alphafetoprotein (AFP), 0.95 (0.91-0.99) for unconjugated oestriol (UE3), 0.90 (0.80-
1.01) for total human chorionic gonadotrophin (total hCG), 0.98 (0.88-1.08) for free
B-hCG, and 0.99 (0.89-1.10) for inhibin-A.After allowing for maternal weight, the
median multiples of the median (MoM) for IDDM-unaffected singleton pregnancies
were as follows: 0.88 (95% confidence interval 0.84-0.93) for alphafetoprotein (AFP),
0.95 (0.91-0.99) for unconjugated oestriol (uE3), 0.90 (0.80-1.01) for total human
chorionic gonadotrophin (total hCG), 0.98 (0.88-1.08) for free p-hCG, and 0.99 (0.89-
1.10) for inhibin-A. The median levels for AFP and UE3 were statistically significantly
lower in pregnant women with IDDM. The other markers were not significantly
different in women with and without IDDM.

Level of evidence

2+

Author HUI PW. 2005 [15]

Design Retrospective

Subjects A retrospective analysis on 16 673 spontaneous pregnancies, 119 pregnancies with
fresh embryos from IVF, 62 pregnancies with frozen-thawed embryos from IVF, 81
pregnancies with fresh embryos from ICSI and 39 frozen-thawed embryos from ICSI
was performed.

Intervention Multiples of the median (MoM) of NT were compared

Results The median NT MoM of spontaneous pregnancies was 1.01. In the assisted

reproduction pregnancies, the median NT MoM were significantly increased to 1.07
(P=0.003), 1.09 (P = 0.009) and 1.09 (P = 0.001) in pregnancies conceived with fresh
embryos from IVF, frozen-thawed embryos from IVF and fresh embryos from ICS|,
respectively. A non-significant increase in median NT MoM (1.04; P = 0.489) was also
observed in pregnancies with frozen-thawed embryos from ICSI.

Level of evidence

2+

Author Bellver J 2005 [14]
Design Retrospective trial
Subjects First trimester Down'’s syndrome screening was performed in 1054 normal singleton

pregnancies:
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Results No differences in maternal levels of fohCG and PAPP-A, measured by the Kryptor
system, appeared between naturally conceived pregnancies (n 5 498) and those
obtained with assisted reproduction techniques (n 5 556). Several differences
were apparent when comparing fohCG levels between different technologies but
PAPP-A levels only differed between OS and IVF pregnancies (P < 0.05).

Level of evidence 2+

Author Réty R 2002 [10]

Design Retrospective trial

Subjects 58 IVF, 32 ICSI and 26 frozen embryo transfer (FET) singleton pregnancies

Intervention maternal mid-trimester free beta-HCG and alpha-fetoprotein (AFP) levels

Results The false positive rate (FPR) in the Down's syndrome screening was 19% overall in
assisted reproductive technology pregnancies, being highest (30.8%) in the FET
group. The free beta-HCG MoM values were statistically significantly elevated only
in the FET group (1.33 MoM; P = 0.012). A positive correlation between the number
of embryos transferred and the marker levels was observed in the IVF group

Level of evidence 2+
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SICH[1], MAEEAL MEZAN, S AFP ZAKE &4 15-20F ALO|of O|RIX|H &Y Al7|= &4l 16—-18%F Of
Ct. 41 153 0|Hofl= 24A10| 0L AFPE MEZAAE & 40z =SS HIZOR oF Al 4 QA
2 AT, AaglofEY Gix, 215, CIEHOF HREE w7HSIH EA1sHiof ket 20| 7ksstiCt 0248t 2IXHS0|
WHE DS AFP = multiple of median (MoM) £=X|2 LIEHE 4= UM THEHOF Al M= 2.0-2.5 MoM
0|4, CIEHOF UAlofl M= 4.0-5.0 MoM 04 O|FH EHO}

CH[2]. n9lEze2 ERE LR RTLSHS sln FUZSLHALS sIHLE d+RFE St Y2
1

r+>
0

AFP1} acetylcholinesterase SE2 ZARBICE [3

u]

7|

[t

A1 20F 2 B}
ZUolM= olofl chHet HuQto] Haixibt gich 2 HTE H™ 2016F ACOG(American College of
Obstetrics and Gynecology), 20173 SOGC-CCMG (Society of Obstetricians and Gynecologists of Canada
and the Prenatal Diagnosis Committee of the Canadian College of Medical Genetics), 2009 ACMG
(American College of Medical Genetics) OlAlE 25 SU5HA Al M1AE7(0] ZHEY MEZAS 22
AR = SRUSDHMAS SUE AR = UL M2H27 (0]l Efot AlAet BE MEZHAR! ZHSHH AFP
AL ZSIE EfoF ABR AL HRE QI AS Mot UL 0| F HAL= 25 5L Ot o ZA}
o

b XISHSHE ZC} 20013 E NSGC (National Society of Genetic Counselors) HIAME UA H1AE7| A
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The conclusions derived from data point to effectiveness/ N N N N

ineffectiveness of the intervention and the recommendation
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SIS St UU2 QA B0 T2t YAZ 9| Xt0|7t 1, ot L2|L2of| M2 4|

A ZADHE O
Y AFP ZAtel HIE0| HwX ooz =9 JI0|=2tQlat 20| 2HEY AFP ZAL 121/ E= =30t
AAE ItiE mEX] 9410, 24 20 0|Foll= A M2aH27| ZXMEE AFP MEHAE AlRSte 11 = 4
JHZES ZSS! B0t 7| 6RE SRl5h| fI8h Z2T HAE Al AS Huttez RS EES
Soll FSIRUCE Chek A4l 205 o]0l HEeH MRl =S ZAIZ AMAEAE 2 E SIQIsHOF ST
Author Summers AM, 2003 [5]

Design Retrospective study

Subjects 428,410 cases who were screened for open neural tube defects using triple test

Results For neural tube defects, the DR was 72.7%, with a FPR of 2.0%.

Level of evidence

2+

Author Burton BK, 1983 [4]

Design Retrospective study

Subjects A total of 12,084 patients participated in a maternal serum alpha-fetoprotein (AFP)
screening program in central North Carolina

Intervention AFP > 2.5 MoM

Results Fifteen open neural tube defects were detected and three others were missed,

resulting in a detection rate of 83%. With a cutoff of 2.5 times the normal median,
3.7% of patients screened had a single maternal serum AFP elevation, 2.1% had two
successive elevations, and 1.2% became candidates for amniocentesis. Of those
patients offered amniocentesis, one in 10 was found to have a fetus with a neural tube
defect.

Level of evidence

2+

Author Jaques AM, 2015 [6]
Design Retrospective study
Subjects 17,316 pregnant women who were screened for the Down's syndrome by Victorian

maternal quadruple test
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Results 11 of the 15 (73 - 95%Cl 51-97%) cases of open NTDs were detected from screening,

with a 1% FPR (risk threshold alpha-fetoprotein [AFP] >or=2.5 MoM). The overall
sensitivity of AFP screening for NTDs was 73% (11/15 — 95%Cl 51-97%). All cases of
anencephaly had increased AFP levels. There were 18 cases of open NTDs during the
study period. There were six cases of anencephaly and all had an AFP X2.5MoM (range
3.85-17.60MoM, gestation screened between 15" and 21*° weeks). There were eight
cases of spina bifida, four (50%) of which had an increased risk result (AFP MoM range
0.81-5.86, gestation screened between 15" and 17*” weeks).

Level of evidence |2+

Xt
(=

90
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Author Nicolaides KH, 1992 [2]

Design Prospective study

Subjects 827 cases who underwent amniocetesis or CVS at first trimester of pregnancy

Purpose Incidence of chromosomal defects.

Results The incidence of chromosomal defects was 3% (28 of 827 cases). In the 51 (6%)

fetuses with nuchal translucency 3-8 mm thick the incidence of chromosomal defects
was 35% (18 cases). In contrast, only 10 of the remaining 776 (1%) fetuses were
chromosomally abnormal.

Level of evidence | 2++
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Author Malone FD, 2005 [1]

Design Prospective study

Subjects Patients at 10.3-13.6 weeks of gestation underwent nuchal translucency sonography
as part of a multicenter clinical trial.

Inervention Septated cystic hygroma cases were offered chorionic villi sampling for karyotype, and
targeted fetal anatomical and cardiac evaluations. Survivors were followed up for fetal
and long-term pediatric outcome (median 25 months, range 12-50 months). Cases of
septated cystic hygroma were also compared with cases of simple increased nuchal
translucency.

Results There were 134 cases of cystic hygroma (2 lost to follow-up) among 38,167 screened

patients (1 in 285). Chromosomal abnormalities were diagnosed in 67 (51%), including
25 trisomy-21, 19 Turner syndrome, 13 trisomy-18, and 10 others. Major structural
fetal malformations (primarily cardiac and skeletal) were diagnosed in 22 of the
remaining 65 cases (34%). There were 5 cases (8%) of fetal death and 15 cases of
elective pregnancy termination without evidence of abnormality. One of 23 (4%)
normal survivors was diagnosed with cerebral palsy and developmental delay. Overall,
survival with normal pediatric outcome was confirmed in 17% of cases (22 of 132).
Compared with simple increased nuchal translucency, cystic hygroma has 5-fold, 12-
fold, and 6-fold increased risk of aneuploidy, cardiac malformation, and perinatal
death, respectively.

Level of evidence

2++

Author Comstock CH, FASTER triak research Consortium. 2006 [11]

Design Prospective study

Subjects 36,120 patients to get successful measurement of simple nuchal translucency (NT) at
103/7 to 13 6/7 weeks and have first trimester serum screening.

Purpose To evaluate whether there is a NT measurement, independent of gestational age,
above which immediate diagnostic testing should be offered without waiting for first
trimester serum markers.

Results Thirty-two patients (0.09%) had NT > or = 4.0 mm; the lowest combined first trimester

trisomy 21 risk assessment in euploid cases was 1 in 8 and among aneuploidy cases
was 7 in 8. One hundred twenty-eight patients (0.3%) had simple NT > or = 3.0 mm:
the lowest combined first trimester trisomy 21 risk assessment of any patient in this
group was 1in 1479 and the lowest risk assessment among aneuploid cases was 1 in
2. Ten patients (8%) had first trimester trisomy 21 risk assessments lowered to less that
1:200 and none of these 10 cases had an abnormal outcome.

Level of evidence

2 ++
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The conclusions derived from data point to effectiveness/ineffectiveness
of the intervention and the recommendation is written accordingly.
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The hierarchy of strength of evidence is adequately described.
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Author Souka AP, 1998 2]
Design Prospective study
Subjects 4116 singleton pregnancies with live fetuses at the 10-14-week scan, with fetal

crown-rump length of 38-84 mm and nuchal translucency thickness above the
95th centile, normal karyotype (or birth of a child with no features suggestive of
chromosomal abnormality)

Purpose Incidence of fetal abnormalities and genetic syndromes.
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In the 4116 pregnancies, there were 3885 live births of infants who survived the
neonatal period, 38 neonatal deaths, 74 spontaneous abortions or intrauterine deaths
and 77 terminations at the request of the parents because of fetal abnormalities
detected by ultrasonography at 10-14 weeks or at follow-up scans; termination of
pregnancy was also performed in 42 cases because of the uncertain prognosis, since a
repeat scan 2 weeks

Results

after presentation demonstrated persistence of, or increase in, the large translucency.
In fetuses with increased nuchal translucency thickness, the prevalence of major
cardiac defects, diaphragmatic hernia, exomphalos, body stalk anomaly and fetal
akinesia deformation sequence is substantially higher than expected in the general
population. In addition, there may be an association between increased nuchal
translucency thickness and a wide range of rare skeletal dysplasias and genetic
syndromes that are usually found in less than one in 10 000 pregnancies; however,
the number of affected cases, both in the present and in previous series of fetuses
with increased nuchal translucency thickness, is too small for definite conclusions to
be drawn. The rates of miscarriage and perinatal death increase, whereas the rate of
survival and the prevalence of live births with no obvious abnormalities decrease with
increasing nuchal translucency thickness.

Level of evidence

2++

Author Malone FD, 2005 [3]

Design Prospective study

Subjects 134 cystic hygroma cases

Purpose To estimate prevalence, natural history, and outcome of septated cystic hygroma
in the first trimester in the general population, and to differentiate this finding from
simple increased nuchal translucency

Results There were 134 cases of cystic hygroma (2 lost to follow-up) among 38,167 screened

patients (1 in 285). Chromosomal abnormalities were diagnosed in 67 (51%), including
25 trisomy-21, 19 Turner syndrome, 13 trisomy-18, and 10 others. Major structural
fetal malformations (primarily cardiac and skeletal) were diagnosed in 22 of the
remaining 65 cases (34%). There were 5 cases (8%) of fetal death and 15 cases of
elective pregnancy termination without evidence of abnormality. One of 23 (4%)
normal survivors was diagnosed with cerebral palsy and developmental delay. Overall,
survival with normal pediatric outcome was confirmed in 17% of cases (22 of 132).
Compared with simple increased nuchal translucency, cystic hygroma has 5-fold, 12-
fold, and 6-fold increased risk of aneuploidy, cardiac malformation, and perinatal
death, respectively."

Level of evidence

2++
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1. Nicolaides KH, Heath V, Cicero S. Increased fetal nuchal translucency at 11-14 weeks. Prenat Diagn
2002;22:308-15

2. Souka AP, Snijders RJ, Novakov A, Soares W, Nicolaides KH. Defects and syndromes in chromosomally
normal fetuses with increased nuchal translucency thickness at 10-14 weeks of gestation. Ultrasound
Obstet Gynecol 1998;11:391-400

3. Malone FD, Ball RH, Nyberg DA, Comstock CH, Saade GR, Berkowitz RL, et al. First-trimester septated
cystic hygroma: prevalence, natural history, and pediatric outcome. Obstet Gynecol 2005;106:288-94
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710| gle™ Efote] of ol S OIXIX| =Ct. Fe Yol F|A 10%0IM LHEC [1,2].

rx
rﬂ
T

R4 AT 018510] [I2BS20| U7SS £
AligiTE zi7to] 24 ATISE Ci2asaulo| gt HEvH Ci27| Yol 2t ATSS HExoR AL
o] FHEO! A MBS I2{510] L7 HE/0{0} Bict

Aberrant right subclavian artery
Brachycephaly or shortened frontal lobe
Clinodactyly (hypoplasia of the 5" digit middle phalanx)
Echogenic bowel

Flat facies

Echogenic intracardiac focus

Nasal bone absence or hypoplasia

Nuchal fold thickening

Renal pelvis dilation (mild)

“Sandle gap” between first and second toes
Shortened ear length

Single umbilical artery

Short femur

Short humerus

Widened iliac angle
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Efo} 2=0| D& S/A|(nuchal skinfold)= EHO} t2|2] transcerebellar viewdA] SX5HH, FIHZ2| HFZZE|
AN S20| ojfo| upEzs "’gﬁh_’_, 6 mm O|A2 HIEAMO R ZHFSICH [3], Efor S 20| LiE F77t S7tE

A= 2008 g 189| g2 s, Ch2ESe| IE0] 108 S7Fetct [1.45].

AR of| 229 (echogenic intracardiac focus)= A& W f5FZ(papillary muscle)2| E2H M3|StZ A 2

o A, 7I5H oldnh= RSt 4%2| EHOLOA LIEILIH, OFA|OFRIOIAM = 30%77IX|= 2 &t [6].
= A7 I CI2E5320] et Hei== 2F 2di0|ct [4].

(¢)

ZAEO| A S (mild renal pelvis dilatation)2 LHEoZ QA|X0|H, LHIXHE O|AS o|0|5tK|= Y=Lt
4 mm O|& Al MR EHXto 2 HMO|StTt 2%2| EHOLOIA 2HAGHH, THe A7 Al CIREFHO| YEES 2k 2

HHOICk [4].

0 &

i

ol 24 & (echogenic bowel)2 EfOte] Z0]| EHOFS| ZHIHHL} Xttt HI=Bt (|Z2HEE Hol= A2 Let
Ch 0.5%2| EHOLOf| A 2HeUSID, CH7H= EHORZ | 247! AZFO| Holls LIEHHC), LMo 2 Hob YJLlolH, HS

27 A s3] /&2 etiolct [4].

CHE[Z Ex= ARIE THE (Short femur or humerus)2 S $4=2| 2.5th percentile 0|2+ M2 Ho|siCt, Ct

£ 0140] gi= MM CHEIS TH=0| B= Ade =z UAE M= EN o2 [IRES0)| thet F7H-
QI HE0|Lt AL QotX| E=Cf. 2 HE2 LIRSS -7t 57 S7Fetct [4].
2} B4 A740] BI o} CI2E 0] thet RAMY| (ikelihood ratio)E CiZ H0il R2F5IAC.
i 2. Ch2Eea AE Hl| A = U= Ul M2aE7| B AUS0| FAH|E YdE
et rloflx
ZE0tand L Al FAH] =3 Al FAH %,g%(g/ﬂ) ;
Nuchal skinfold thickening 11-17 0.8 0.5
Renal pelvis dilatation 1.5-1.9 0.9 2.0-2.2
Echogenic intracardiac focus 14-2.8 0.8 3.8-3.9%
Echogenic bowel 6.1-6.7 0.9 0.5-0.7
Short femur 1.2-2.7 0.8 3.7-39
Short humerus 5.1-75 0.7 04
Any one marker 1.9-2.0 10.0-11.3
Two markers 6.2-9.7 1.6-2.0
Three or more 80-115 0.1-0.3

*OFAIO Q10| A= 30%7EK | 244l [6]; Bromley, 2002 [1]; Nyberg, 2001 [4]; Smith—Bindman, 2001 [5]; Agathokleous, 2013 [7]
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UM M2at27| ZSTAAOIM 2SS Sl B4 A00| H=o2 WAF A2, A4IRT} OFX! Efof
EtliH(0ll Tietr CHE MEHAS AYSHA] ZUCHH, XY HEHAS AlbSHALE, EfOF DNA MEHAE
Jgh e QUCH et EXNEY MEHALE 0[0] ARMSIRL, T At M=ol YARolM B 0] Lt
= 87 FAHIE 5510 2e=E 28 + Ut J2LE B 20| Gl= 0= FAHI7E 245122
Ha AAS 01510 7|22 ZHEY MEHA =S 2EY molls Ay Az4ut 34 29| FAHIS
HARCZ MEst0] 2YS 5100 Bith. 2H|2 URES| B4 A2 HECz HYU F2 7|E9| 2HEF
MEHAL] YI>=0l DIXl= S&0] 72| SiCt [7]. S35 EHOF DNA MEHALS 0[0| ARYSIRT, 1 At X
ezl LRoIM TH=E AZ0| L2 FR0il= F7t BAE B e, ?I: HA| 25K =0t

20013 12 NSGC (National Society of Genetic Counselors)OflAf= 2141 18320 A 205 At0| ZSHoi| A EHO}
O B4 AZA0| Y= B2 UAEO| Liolof 2 = E= 7|20 ASS 2HEY MHZAAC| JF=E =
Hot=d| ARRE 4= ok HIABHILCEH[8]. 2016 ACOG (American College of Obstetrics and Gynecology)
OlME LA M2AR7| ZSTolA S0l chet THE AZ40] U= G2, o|Fol| MHZAAE SHX| LU

H, MEHAE AIRHE A BIsiACt[9].

KQ 10. M M2AH27| ZSTHAA CRESFEat 2=l E4=A Z4(minor marker)0| HHEO 2 UZAE|US ol of
™ ZIALE sHof 5k=71?
x|&! ATt HISZ | 2AE
ACOG | A HRAME7| _’TS% THAAO| A 2t CHSt e AZ40| = A2, OFof| C HAlokE
2016 | MEZAES SFX| LUCHH, MEZHAE AI—HSH{OF ST}
NSGC | 4l 180N 205 AtO| ZSTHAAMUIN B4 4749 RR= MR LIo]| KAt HIAlStet
2013 | E=0|XMo BENEY MEZALR| TS ZFYs=0 At g 4~ .

Z7{et Aol UzkM Tt (Yes/No/Undetermined)

ACOG NSGC

2016 2013
1. &8 o2 Z274= Etgsict (Y/N/U) Y Y
ZO|Z! ZAxzko| ZHHAE 27E missE Y2 Rt Y Y
=74 LB 7|Z0| HEISICE Y Y
MEHE Ao NE I Z2 ES2 220 sHAEZ0] Rttt Y Y
Outcomes were clinically sound Y Y
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MESE Aol Hut Bty HUtol ALES 7|ES MHES| Enct (PFHEF, N N
2xeltE 5)
ef=E 2ol @ ge Rt Y Y
2. 2749f LiEat Hnok2 Ao QUL (Y/N/U) Y Y
7= ZGHo|ct MetE A S0l LetE SXiet SIHYHES et SHsk= Hiof Y
SEketcth
AEES XXlot= &7 HIO|E2E 20| U1, JH7H HFES0| MAlots ZBut= Letdo| N N
QUCH Ttk HO|E{ofl U7t ACHH, T E TEhg Mot 2 oot
AES UM HAYO| AUCH (EAI RS YA 2t Mt 34 UX|SHK| §4=Ct) Y Y
The conclusions derived from data point to effectiveness/ineffectiveness of the N N
intervention and the recommendation is written accordingly.
A7 RO BAHE H' S2 'HISHK| Ea'e A YT AR UL Y Y
The hierarchy of strength of evidence is adequately described. N N
3. gt~ o 2 o Earote] matd HE7{o] 22 HIEER! &S LHESHK| =Lt (Y/N/U) Y Y
IO X0 7|08 2 A BTt A ME kT Efgdo] USEIUCH Y Y
0|5t sl MEZ0| ULt N N
224 U M2M I} (Yes/No/Undetermined)
ACOG NSGC
2016 2013
sie = 828 sk (Y/N/U) Y Y
QITTEHRYE, UME 5)0| RAlSICH Y Y
=72 Hut guto| 37|0f| Refots H1o| ZE=Tt MA|ZIRACE Y Y
o SAY2 CHE 7Hset W nt H|wsto] S&¢et 0|S0] UCt Y Y
k2 2Lzt SXEe| 23 FHAMet o|Z 2HA0) = MEsIct Y Y
siie Eu= =& ot st (Y/N/U) Y Y
siie Exl/&tl= 018 7kssict Y Y
MOl MZ7|£0] 0|8 Jhssict Y Y
HEX/M=A ZHo| i Y Y
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Author Vergani P, 1999 [10]

Design Retrospective study

Subjects 920 all women with singleton fetuses receiving
genetic counseling because of maternal age 35 years
or older at delivery underwent a genetic sonogram

Intervention structural anomalies, cardiac abnormalities, nuchal fold thickness of 6 mm or greater,
bowel echogenicity, choroid plexus cysts, and renal pyelectasis

Results Logistic regression analysis demonstrated that cardiac anomalies (odds ratio = 255;

95% confidence interval, 25, 2592), other structural anomalies (odds ratio = 25; 95%
confidence interval, 6, 97), and nuchal fold thickness of 6 mm or greater (odds ratio =
13; 95% confidence interval, 3, 50) were the only independent predictors of trisomy 21
alowrisk (LR, 1.8)

Level of evidence |2+

Author Aagard-Tillery KM, 2009 [11]

Design Prospective study

Subjects 7,842 singleton pregnancies who had screening tests both at 11-13 weeks and at
15-18 weeks of gestation and had a genetic sonogram at 15-23 weeks in the same
FASTER center
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Intervention

nuchal skin-fold 6 mm or more, choroid plexus cyst, enlarged cisterna magna over
10 mm, ventriculomegaly 10 mm or more, echogenic intracardiac focus, pericardial
effusion, hydrops, echogenic bowel (with echogenicity equal to adjacent bone), liver
calcification, pyelectasis of 3 mm or more, two-vessel umbilical cord, polydactyly,
clinodactyly, sandal gap, and club foot

Results

nuchal fold =6mm, LR 49, femur length <0.91MoM, LR 4.6, humerus legnth
<0.89MoM, LR 5.0, echogenic intracardiac focus, LR 6.3, pyelectasis, LR 5.5, marked
echogenic bowel, LR 24, ventriculomegaly =10mm, LR 25 for trisomy 21.

Level of evidence

2++

Author Deren O, 1998 [12]

Design Prospective study

Subjects 3,838 cases, midtrimester pregnancies win which the women were undergoing
genetic amniocentesis

Intervention echogenic bowel, clinodactyly, ventriculomegaly, renal pelvis

Results Only echogenic bowel (Wald chi2 = 15.0211, p = 0.0001) and clinodactyly (Wald chi2 =

9.4273, p =0.002) persisted in regression analysis of the subtle anomaly group.

Level of evidence

2+

Author Nyberg DA, 2001 [4]

Design Retrospective study

Subjects 186 cases with Down syndrome and 8,728 Control

Inervention six markers: nuchal thickening, hyperechogenic bowel, shortened femur, shortened
humerus, echogenic intracardiac focus, renal pyelectasis

Results Nuchal thickening (LR, 11) and hyperechoic bowel (LR,6.7) showed the strongest

association with trisomy 21 as isolated markers, followed by shortened femur (LR, 1.5),
and pyelectasis (LR, 1.5). Echogenic intacardiac focues carried a low risk (LR, 1.8)

Level of evidence

24+

Author Sohl BD, 1999 [13]

Design Prospective study

Subjects 2,743 midtrimester pregnancies underwent detailed ultrasonography before genetic
amniocentesis

Intervention echogenic cardiac foci, echogenic bowel, choroid plexus cyst, mild ventriculomegaly,
choroidal separation, renal pylectasis, short fenur, 2-vessel umbilical cord
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Results

When they were identified ultrasonographically in isolation, echogenic bowel, 2-vessel
umbilical cord, echogenic intracardiac foci, choroidal separation, and choroid plexus
cysts were statistically associated with an abnormal karyotype

Level of evidence

2+

Author Odibo AL, 2006 [14]

Design Prospective study

Subjects 2,465 women undergoing an anatomic survey between 16 and 22 weeks' gestation

Intervention nasal bone, nuchal fold, femur and hymerus length, CPC, echogenic bowel,
pyelectasis, hypoplastic fifth digits

Results The sensitivity and specificity of a single NB in detecting Down syndrome varied

from 23% to 64% and 57% to 99%, respectively, depending on the definition of
NB hypoplasia used. Nasal bone hypoplasia is a marker for fetal aneuploidy. There
was an improvement in the efficiency of using the NB when combined with other
markers, with sensitivity and specificity increasing from 59% to 82% and 74% to 87%,
respectively.

Level of evidence

2+

Author Gianferrari EA, 2007 [15]

Design Prospective study

Subjects 2,536 women receiving fetal ultrasound examinations at 15-24 weeks of gestation
Intervention nasal bone

Results Using less than 0.80 MoM as a cutoff, the sensitivity was 20 of 21 (95.2%), and the false-

positive rate was 185 of 2,515 (7.4%). Changing the cutoff to 0.75 MoM resulted in 18
of 21 (85.7%) sensitivity and 74 of 2,515 (2.9%) false-positive rate

Level of evidence

2+

X =
ek

rl

1. Bromley B, Lieberman E, Shipp TD, Benacerraf BR. The genetic sonogram: a method of risk assessment
for Down syndrome in the second trimester. J Ultrasound Med 2002;21:1087-96.

2. Nyberg DA, Souter VL. Use of genetic sonography for adjusting the risk for fetal Down syndrome. Semin
Perinatol 2003;27:130-44.

3. Benacerraf BR, Barss VA, Laboda LA. A sonographic sign for the detection in the second trimester of the
fetus with Down's syndrome. Am J Obstet Gynecol 1985;151:1078-9.

4. Nyberg DA, Souter VL, El-Bastawissi A, Young S, Luthhardt F, Luthy DA. Isolated sonographic markers for
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detection of fetal Down syndrome in the second trimester of pregnancy. J Ultrasound Med 2001:1053-
63.

. Smith-Bindman R, Hosmer W, Feldstein VA, Deeks JJ, Goldberg JD. Second-trimester ultrasound to

detect fetuses with Down syndrome: a meta-analysis. JAMA 2001;285:1044-55.

. Shipp TD, Bromley B, Lieberman E, Benacerraf BR. The frequency of the detection of fetal echogenic

intracardiac foci with respect to maternal race. Ultrasound Obstet Gynecol 2000;15:460-2.

. Agathokleous M, Chaveeva P, Poon LC, Kosinski P, Nicolaides KH. Meta-analysis of second-trimester

markers for trisomy 21. Ultrasound Obstet Gynecol 2013;41:247-61

. Wilson KL, Czerwinski JL, Hoskovec JM, Noblin SJ, Sullivan CM, Harbison A, et al. NSGC

practice guideline: prenatal screening and diagnostic testing options for chromosome aneuploidy. J
Genet Couns 2013;22:4-15.

9. Screening for fetal aneuploidy. ACOG. Practice Bulletin No. 163. 2016c.
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. VerganiP, Locatelli A, Piccoli MG, Ceruti P, Mariani E, Pezzullo JC, et al. Best second trimester sonographic

markers for the detection of trisomy 21. J Ultrasound Med 1999;18:469-73.

. Aagaard-Tillery KM, Malone FD, Nyberg DA, Porter TF, Cuckle HS, Fuchs K et al. Role of second-trimester

genetic sonography after Down syndrome screening. Obstet Gynecol 2009;114:1189-96.

. Deren O, Mahoney MJ, Copel JA, Bahado-Singh RO. Subtle ultrasonographic anomalies: do they

improve the Down syndrome detection rate? Am J Obstet Gynecol 1998;178:441-5.

. Sohl BD, Brace RA. Relationship between graded degrees of anemia and amniotic fluid volume in the

ovine fetus. Am J Obstet Gynecol 1999;181:1552-9.

. Odibo AO, Sehdev HM, Sproat L, Parra C, Odibo L, Dunn L, et al. Evaluating the efficiency of using

second-trimester nasal bone hypoplasia as a single or a combined marker for fetal aneuploidy. J
Ultrasound Med 2006;25:437-41.

. Gianferrari EA, Benn PA, Dries L, Brault K, Egan JF, Zelop CM. Absent or shortened nasal bone length and
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KQ 1. AERQAIolM Rz AMZIAL Cefolala 2h2 Heto 2 2

= DE DHEYE MEZARE WEHUMUIA SHEfUMEC HEtM0| Irh= HEE UME| A 22{0f
TALS sict
HonsSs B 2= 2++
Ne

WEHILI0NA EHOF SH~A| YIR=E EHOLS| RXtet FEHE(zygosity)oll SefE B =0, AR Ltojof
ol Eore o, getgol 9 HEYLRR! Ejot L2 e el SHSHK|TH 0[2Hd2 ZZ4of Efot
EtiH fIE=E W =2z, AUR0AIE Efor Ci2E2a fIEE/t S

EHRI-Aloll HISH EHOL Ct2S 2 YR =40 CHEt Clo[E7t £
7tsh= Z40] OfL{2t x| dlof thet =S Holske A2z
F2bE0] KOt HEHGLIOAM M2af27 | 2HEE MEHARE 5%
Ll SZ0| FEchet ZHEY MdEHAR| SEEAVL ddE2 RFEM THES 50l A2z 45
E ZAE Higez MefUdolME HEfL 22 WEHoz MHAHAS AllSte Ut HERIA0IA EY
of SZ0| FHUet ZHEY «
AE0| HIE=A2Lt [2] 0 =
HEY HELAE AlRlE M= 0]of tHet HAL H= &F0[ O|FO{XOF Bttt

=ZLHOl| A= Ofof| cHEt A oto| HahEid} gict =] HIE EH 20113 SOGC (Society of Obstetricians and

Gyanecologists)= AENUA0A] EfOLS| SEI0|SHIH S0t DAY MHZALS] SEIZHAIE AI-fE 4~

OL} 0] HfHo| MEHo = ASE|X| LUUSS HAIGIFICE 2016 ACOG (American College of Obstetrics
o

and Gynecology) Ol A1 ‘HE{ A0l A= Ot MEHAE HHEHUN 2HF FetolX|= EES Aot Ut 2

0
l',-_'

jo
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FEX|ES JHHSHH & SOGC = 20173 H1ots H|0|ESI¥ =0 SYst L
ACMG (American College of Medical Genetics)= CIERUAOIAN 2HSH MH

St A thsh 2otof Sttt BAISHIL

ZNE

KQ 11 MEHUMOIM BHIEE MEHAR= UMD 22 Metdoa st = U=717?
N ot HISE | D2AFE
ACOG | MEfUMIOIM ofH MEHAE E*EH""L'._—E- SEkeiX|= ot ME Aol HIAlkgt
2016 | H2HR7] ZHMEHE MEAAME 5% SHER 50%2 LHSS LIEHHDH
el o2l CEfUMOIME A7 RESIER, ZAHEY MEHA = HEl
E2 MEH U0 MBE HEZ |00k BTt
SOGC  AefAloM= =20 FHLt ZHEH MEHAE & A= AS| AR Il
2017 | Mgt 2~ QICE o] BiHo| MEfJAIoIN = OF&! HMEFMo 2 ABE|X| U7
mi=oll A7t o 2SIt
ACMG | CERUMOIM 2MEE MEHAE Al = AKX, AR = o] HAtel | AR | HMAIRE
2009 | SAIEES Y11 UojoR STt
Z7{et ol Uzt Tt (Yes/No/Undetermined)
ACOG | SOGC | ACMG
2016 2017 2009
1. &gt o 2 Z274= Etgsict (Y/N/U) Y Y Y
ZO|TI ZAxzko| BHHAE 27E missE Y2 Rt Y Y U
=71 M 7|Z0] HESICE Y Y N
MEE AT NE N IR EEE 22| AR FEksict Y Y Y
Outcomes were clinically sound. Y Y Y
MEHE Aol At EtEd HItol AFESH 71EE HAES| 2t (B7EF, N Y N
FEREH S)
Y= 2| M2 Kt Y Y
2. 2749f LiEut Huok= 2ol QUL (Y/N/U) Y Y Y
7= Z2EAo|CH MEHE AR S0l| LetE SRRt SAH2 Ao FHS= Y Y
btofl S&et|
AEZ XIXloh= A7 HIO|E2F2A10] A1, 7H7H H7E0| MAlSh=s Zit= Y2tdo] Y Y Y
QUCH Btk HO|Eofl S URI7t QUCHH, T E TS M6t H e
ZE2 YA 2EH0l ULk (EAX Rojd2 LYY gt e LRISHK| Y Y Y
o;rigl.)
[E=gm— o,
The conclusions derived from data point to effectiveness/ineffectiveness of N Y N
the intervention and the recommendation is written accordingly.
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=7t ofRloll= SAEE ' = ot Yot AR 7 ULt

The hierarchy of strength of evidence is adequately described.

3. dEtxo= of Hete| ISk Z719| A2 HIEE &S tHEsHK| 4=tk (Y/N/U)

Aot =E| 7|08t 24 ZETt R B Mexn EtE-Eo] YIS EIUC

ol

z <|<|z <

< | < | < | < | =<
Z 2| 2 2| <

0|52t shel XM2=o| Ct

22M 4 MM W7} (Yes/No/Undetermined)

J

ACOG | SOGC | ACMG
2016 2017 2009
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HESY/RZH FE0| C

HEHULIONM EX[EY MEHA] Ciet H7l= FESICE Neveux 52 1996 1991E2E 1995 AfO| Ct
2SI N MEHEES0| tet MEHAE U2 41032 YEYLR TSES UMz 25
2HES ZMGIACEL AlME MEHAE M2HE7| 4SEXSEEAMZ LUF2| 10|, AFP, UE3, hCG
BASIH 2SS LUSES M0 21t 5%2| HYHEER LUE2 Lty YEYLI0IA 73%, o2y
ENILIONA] 43%, FIX| UAE2 53%= 2H1=|0f TEfALIO] HIGH ZUCH[1]. Wald S2 2005 Neveux
tee = HEiLlol Lty Efof s o MXX|7 SE5s5=E 01E3IH 0l
H SEE 7HESHE 2HEY MEHAR| STl & €HES kst 2

TSIt [2]. Efor SEH0| FEOHeE DAY MEAAL| SEHARE 5% ALHEEZ HUSZAU0IAM 93%,
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second trimester screening (using a combination of maternal age, AFP, uE3, and hCG)"

The overall detection rate would be about 53% at a FPR 5%.

Neveux LM, 1996 [1]
Prospective (cohort)
410 twin pregnancies

2++

S HEfOt

b
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Level of evidence

Author
Design
Subjects
Purpose
Results
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Author Wald NJ, 2005 [2]

Design Review

Inervention Theoretical estimates of screening performance in twin pregnancies

Results For the combined test, the estimated detection rate in all twin pregnancies

is an estimated 72% compared with 85% in singleton pregnancies (84% in
monochorionicand 70% in dichorionic twin pregnancies). With the integrated test, the
equivalent detection rates are 80%in all twins compared to 95% in singletons (93 and
78% in monochorionic and dichorionic twins respectively) at 5% false-postive rate.

Level of evidence

2+

X =
Sk

ral

1. Neveux LM, Palomaki GE, Knight GJ, Haddow JE. Multiple marker screening for Down syndrome in twin

pregnancies. Prenat Diagn 1996;16:29-34.

2. Wald NJ, Rish S. Prenatal screening for Down syndrome and neural tube defects in twin pregnancies.
Prenat Diagn 2005;25:740-5.
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KQ12. CiEfUAIolM U2 Effob7k AFSQiziLE, TRtizh 7|%0] Qe %ol
BT AEEA s SR

CIEHRIAIOA] LS EHOPT ALY 2 7]™H0| LAE Z20= ZHEY MEAAT EHESH
TALS DXEY MEZAAE HFSIX| H=Ch EHOL S| 2012 lehAs B TITHAE 12E
2 UL
HonsSs B 2= 2++

e

CHEHYAE TR0 HIsH RAtat EjOF7 [of BTt =om, ot Efok= HO[Lt THE EHORZ| AfZSHALE
7|80| WA= AR7F UCH £7|0f St Z HHOPZF A= Vanishing twin TR CHEHRIAIL| 10-40%01|A]
LASH=C, Olmiz= AlZto] 22 ZuiSiHat: ZHEYE MEHAL Zutof| Febs 01E & U HEfLFet
HIWA Z710f -4t vanishing twin?| E& Mt X|Xt S=E Yl T4t ZHAZS 12450 H|wst
21}, vanishing twinOl A= K127 |0l PAPP-A, 242701l AFPE} dimeric inhibin SE=7HK| F215H1 &
t=lo] USS SIRUSIAUCE [1]. WEtM L= EHOP7F AIYE F20 ZHEY MEdHAE=E 2

T A2 B2 ARYSHA| pd= 0| HHEHEISICE TEfA0iA Fetiet EfOL7 [R0] U= BF= EHOFEAX| 0o
CHEE MEHAILCHE EeX ZITEAE 12{sh= X0| HHE2I5HH, ORE7EX|2 CHEf Ao M= 2= EfOLL]

[
7|o| Fugt A= HiZ HEH TITHAE 12{sh= 20| HiZZIsIC,

\J

dnto| =STh =g

Lo A= olof cHst Hoeto] MafEiHb gict =22 H1E 2™ 2016 ACOG (American College of
Obstetrics and Gynecology) 0= 2= EHOL7t AFLSIE LY, HulSH 71340] Qs CHEIJMNEE RHEH
MEZAE= 2HS6tE 2 ASZ|X] 20t0F 5HH, CHAMO| RI&A TITHZALY st MRS 2t A EE M

43t 2 9I0f0F SH= HOR HAISI rt,
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N et HusE | 2HE
ACOG | 2t CrEfJMIoIM U= EHOR7E AFUSIRZLE, Hetist 710| U= BRol ZHEH C N[NELE,
2016  MEAAE HREX E=Ch o] 482 oY 2 20E mag + U
mZ0ICt olmf YAR= MEHAL cialof EEX ZITHALl et &ES 20
AL RS MEHSE o~ QUojof BiCt Bl UMH0] EXfish= CHEAJUAMOIM ZAEHY
MEHAL| Hetd2 S-St
=Z7{et #o| lEtM TWIt (Yes/No/Undetermined)
ACOG
2016
1. &8N0 2 7= EfFsit (Y/N/U) Y
TO{RI ZMxzko | ZHHE 27E missE a2 WLt Y
=7 MEl 7|E0| Hetsict Y
MEHE AT NI Z2EE2 22| S0l Fefetrt U
Outcomes were clinically sound. Y
MERE A510| Rt BN Hotoll ALZS 7122 MEs| i) (ATER, AR §) N
A= 2| M= Kt Y
2. 2719| LiEat k2 ezkdo] UL (Y/N/U) Y
== 2Ho|C}, MEtE AR50 ZetE BXiet SIHE2 Bt S sk= Hiofl £Eeict U
AEE XXk A+ Hlo|E2t E490] UL, 7H7H TS0 MASh= Zit= Letdo] QUCH. 2HeF Ho|E{oll N
SYUR|7HACHH, T E T MEsi 2ot
AER Uot™ 2 H0| UL (A Rold2 LY e dut et YRIoHK| p=Ct) U
The conclusions derived from data point to effectiveness/ineffectiveness of the intervention N
and the recommendation is written accordingly.
A7 kROl BAHE H' B2 'HUSHK| ¥3'2 et FEet ARt Uk Y
The hierarchy of strength of evidence is adequately described. Y
3. 4EMo = 0] Eaioto| mshd 79| A2 HIEE !lais S| g=Ct. (Y/N/U) Y
IRt 0] 7|0t 22| =T MESHA M k|1 EHE4d0| YBSEIULC. Y
OS5t #fsi2f M=Z0| ACt. N
22N U MM 7} (Yes/No/Undetermined)
ACOG
2016
sliie Bu= 482 s (Y/N/U) Y
QTTCHRYE, LUE S5)0| FALSICH Y
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=7{9| Zut Fute| I710f Fefchs Hu el B=7tMA=IUCE Y
DO Y2 CHE 7hs e it H|wsto] S8t 0150] ot Y
Dok L2|Ltat XISl 2aHH YAt oz B F0 = MHs|Ct Y
siig 2= A& 2 sict (Y/N/U) Y
siig S/ HH|= 018 7Is3ict Y
4RI ME7|20| 018 7HSSiTh Y
HEX/H=H FHo| gl Y

a7 Qo

Huang S& North York General Hospital, Ontario prenatal screening center0ijlA 2008 3&£E 20114
1287HK| CH2E50] Chst MMMHEZAE Aldl 22 UABEE MO Z vanishing twina} Z4F HEfRIA
]

AOJofl EXIEY HEHAL Lot HX|A} SEE H|ws | flot £ SX-tix ATE ARSI [1

—

17482 vanishing twint 5HH2| FA HZFS H|w 2AISH At 14427 | PAPP-A= 2F 21% (p=0.0026),
M2A27| AFPE= 2F 10% (€0.0001), dimeric inhibin A= 2F 13% (p=0.0470)7}2f vanishing twin =0{| A

S7t=|of U= AS 2SI,

=

1 TS

ZUOIN ExdAlEol S7H2 CHEHYLI0] S7I5H0 vanishing twin, Y= EHOIALY, L= EHOP Y S

a
off 2eliot, MEHARE H|WH M14f27| SEHRE 0|F0X|22 &42[S0] vanishing twin

—
st PP HLH FILAS NeE 4 Uz
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Bt HAE ml5te, HeX THEAE Sdll Efor M| oldE =7(0f H2ts5| TIEE 4~ UL
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o
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QIst EfoF At o|=H|7} S7HE 4 ct,

=2 =5

Author Huang T, 2015 [1]

Design Retrospective study

Subjects 174 singleton pregnancies with ultrasound evidence of a vanishing twin underwent
first trimester screening, integrated screening or contingent prenatal screening. 858
normal singleton controls for ethnicity, maternal age, and blood sampling date.

Purpose The concentration of the first and second trimester maternal serum markers in
pregnancies with a vanishing twin

Results Compared with control pregnancies, pregnancy associated plasma protein A increased

by 21% (p = 0.0026), alpha-fetoprotein (AFP) increased by 10% (p<0.0001), and
dimeric inhibin A (DIA) increased by 13% (p = 0.0470) in pregnancies with a vanishing
twin. Unconjugated oestriol and total human chorionic gonadotrophin were not
significantly changed in these pregnancies.

Level of evidence

2+

HIE

ral

1. Huang T, Boucher K, Aul R, Rashid S, Meschino WS. First and second trimester maternal serum markers

in pregnancies with a vanishing twin. Prenat Diagn 2015;35:90-6.
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EfO} DNA 1AL

KQ1. Efiol DNA A1EHAIE ofd Gl &olAl HaT 4 =71

AT BE UMEA o] AAto] CHet BEHE & & U1, X=Xl MEHO| 7HSSHR|TH T {270l A
SUMoZ HFE|0{0} St
HousS B == 2++
e
20114 O|=20f| A EHO} DNA MEZAP L AHMO Z MIZE[7| A|ZGIRCE 1T 0|F B2 ATRS0A CIRE=
T2 Zaots &5 MM SE i (trisomy)2] MEZAIZ A 98% 0|49 &2 Y7Ag1t 0.5% 0l5te] =2
UME0| B0 ERUCH [1-5]. M2tM 7|29 BXEH MHEZAALCE EEXQ| HAL EHQst AUt E0E

AAZEER
AL, Aol W Efor RLte] Yid: SOISIUCE Eof FLiRIe| B2 7|PS2| ZHHC! n7Eez =Ly

OiM= EH O AgRI=It S7t5ta ALt

EHOF DNA MEZHALS| S7lZ= X | 2E2| REE0| TS L= BAL| A= Mo 2
QIS ECH HOZICHE 1), W2t KPI>0A EfoF DNA MEZHAE 8T A2 Q| 7k54o] Bt

= =
sloz TR Aol ZAPH S0 4 Tk S HA) Efo} DNA MgiziAlel © g0| sl AR 01400
=0l ZAZ U

t AN =
M EHOF DNAZ} XIX|5h= E&(fetal fraction)0| HS Z Sut 20| ZAF ZuE AT & gl= E7H AUt
(No call). HAIS MISdh= EIAfo]l et CISHRIRE 2F 1-8%0ilM “No call”0|2h= 27t
Fetal fraction0| S{OtA No call0| & Z% &X| FAA| o2l fI&dol B7tst2z, ol 704—?—% dgez o
7

TRRICH AR QMBS 7IZ0| DS MEZAL BT O HOFY A& Tk U His

ru\_l
39
i
o
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MEHALCt 7140] HIMCH=E Zo]ct,

—

02 YIS 12fel= M, MM OFXZIKI= 71ES| 2HEY HEAAL 7H
A

o
S 20fl Ciet MEZALO|C w2k EHOF DNA MEZA= DS Mo 2 HIE(0{0F BHHE 2).

I 1. Cell free DNA Test Performance [8]

Age 25 years Age 40 years

Sensitivity (%) | Specificity (%)

PPV (%) PPV (%)
Trisomy 21 99.3 99.8 33 87
Trisomy 18 974 99.8 13 68
Trisomy 13 916 99.9 9 57

Sex chromosome aneuploidy 91.0 99.6

I 2. High risk group of fetal autosomal trisomy [9]

1. Women who will be 35 years or older at delivery

2. A positive first- or second-trimester analyte-based screening test

3. Sonogram with a minor aneuploidy marker

4. Prior pregnancy with autosomal trisomy

5. Known carriage (patient or partner) of a balanced robertsonian translocation involving chromosome 21 or 13.

7|

Ny

#1292 &}

KQ 1. E{iOF DNA MEZHAL= OfiH LS| HRE = USTH?

XIE #met Hosg | 2ASE
SMFM | Effot DNA MEZALS| o|&xel M & thak Chaat 2t 1B Moderate
2015 - 2EA UUR LIO[735M7tF EE R
- Z3up A4 EHOF FAR Ol (trisomy 13,18, 21)2] 7Hs&0| E7I3H 4<%
0| b0l Al HEMF| Zti+H (aneuploidy) 7t UJFT AL(trisomy
13,18, 21)
© DAY MEZAA DET0| LIRS
- Bmol AM o|MSZ Qs EHOIZE 13, 21 MM (trisomy) HE=Tt
BIt5 42
ACMG | 2E U2I0i|7| EfOt DNA M ZAM= S8t MEH S5 2 (trisomy 13,18, 21)01 | HMAIQFS | X|A|QtEt
2016 | CHal 7HEh oizkst MEZAEL= HE Lad 0{0F §ict.
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Lt REfOLfets] et

ACOG 2= MR HAE 6HX| Z= AS ZataiM Chfsh MM MEHAARL HAIRIE | HAIFe!
2015 | ZItEAre] T etAlol chsl AEsHoF STt
EHOF DNA M=EZAALC| {2 7IX| StA2L, XHEQl H| -2 & (cost-effectiveness)
ATRE v o, OF7IX|= L UMR0A| THE HEG ME2 DHEH
MEHALO|CH
RANZCOG | 2= AIL0iA| AXZICh)l thet HEE MIstn g = U= St C -3
2016 | HeRlet7hsE ME AL ZITtALS] E-0f e EE 7|31E MISsHoFR!CH
Z7{et #Hmo| Uzt Tt (Yes/No/Undetermined)
SMFM | ACMG | ACOG | RANZCOG
2015 | 2016 | 2015 2016
1. Mo 2 274= Etgsict (Y/N/U) Y U N U
01T HATZFO| HEE 2HE missE A-RH2 Rt U N N N
=7 MEf 7|Z0] HESICH U N N N
MEHE Ao NE I T2 EE2 220 siAEZ0] Rttt U U U Y
Outcomes were clinically sound Y Y Y Y
MERE ALo| Aup Bt HIto| At J|E&E HMHEs| Enct N N N N
(E7ER, FAfeY 3)
=z 2| M= Ht U U
2. 2749] LiEat Hnok2 2o QUL (Y/N/U)
7= 20|t MEbE ATSof ZEtE Sttt SAH2 B0 A
SHSh= Hlol| ST
AES XIX|st= ST Olo|E{et E410] AL, I H7S0] MAlsk=, N N N N
ZAut= Letdo| Aot 2HeF ool E ol S UX[7F UCHH, D E HEHS
HEsta Hu gt
ZE2 Ao HHGOo| UL (SAX RoAY2 Lot LT | Y Y Y Y
UX|SHX| =Lt)
The conclusions derived from data point to effectiveness/| N N N N
ineffectiveness of the intervention and the recommendation is
written accordingly.
=77t ofetol= SAMYS 'H' 22 MUK ¢3's ZFet dget| Y Y U Y
NS
The hierarchy of strength of evidence is adequately described.
3.dHrMo 2 o] EuQto| mebA 2719 22 HIEE! ![@S WK
22=Ct (Y/N/U)
oot =&of 7|odst 29 2t MAEsHA MeE Etg40ol N N N N
USE|ULCE
0|5t sl ME20| ULt u Y N U
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£2M U M2M HI} (Yes/No/Undetermined)

SMFM ACMG | ACOG | RANZCOG

2015 2016 2015 2016
sl Bu= 82 2ot (Y/N/U) Y Y U Y
ATHEHFEE, LYE S)0l FAlsiTh Y Y Y Y
=71l Zut kol 3710 Fefsh=s e ZE=7t MAI=ACH Y N N Y
o SAHE2 ChE Jhset P ut Hlwsto] S28F 01S0] ATk Y Y Y Y
N2 fa|Ltat eixlSe| 231 FAet ol etol = MAsICt Y Y U Y
sl Bu= &&st gk st (Y/N/U) Y Y U Y
sliie SXl/El= 01 7Hssict Y Y Y Y
X TME7|£0| 018 7HS3ICt Y Y Y Y
HEX/M=H 20| gict Y Y Y Y

EHO} DNA MEZAAE= XelZut DM 25 H|eh MEo| TIZEet E0|=E LIEtHCH I X3t
A &AM 0| == (positive predictive value, PPV)= MY SZ0IA Cf WLt ESH 2| SoHofl A EfEtoN &
2= DNA Q0| E=5A 20| 271535t 727t )Tt (No cal). 2E QAIEE [fAIOZ EfOF DNA MEHZAA

£ AMASHE A2 HIE 22HH0IX| 4Tt

Am

g

A

—

0 Aret

h=UNE ® 8

2 Hofl 402HEE EHOILEX| §4= XS4 27101l EHOF DNA MEZALE HMiZ3sk= =L SIAR 577 d1, =

2 7|GIX| A B EIESH UANM ZAE 72| M=t ZRO[ K| QT matM HARR| FreEa| 5

dAte] B & MBS JHECHE TR0 SF3512 A= KSICH EHOF DNA MEZAL0] CHer =7P=el XH

9| FrIERl H-gha| Z2 0| gl A= &= 0| L tHEE2] 2= 7[2H0f|Af EHOF DNA ME

AEE Aldistas et FXF2! 7Ho|=21210] g0l BXES Yo MEQ| 7t5d0| AUCL 3l HAE
t

Znto]| chst ZH2El shAdnt AlEtoZ ETIQ5;

il SZ0|2t= Bt 2 Zalig & ot 2HE= of=9| 2T St= EHOF DNA MEZAL0] chet
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7tol=zfelo] ER3sta, =0 2=Zlof thet MAXMR! w=0| ELSiCt

Lt. oSt SloH
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Nl
o>

Jal
oY
>_
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o
gl=l

N
0%

f I Al70fl ™ H2t5HA CH2, IENE, MEtRESS s M & 4~ UCt

x
kM SZeet MSXQl AL S0SL, HA)| E Bt FAo| ey Lot HAg 4+ QCh

b. 210k

Aol =2 BHEZ QohA nRFCR LIE 49 HYHS| 7Is5H0| JUS0= E7ote JHEAE &
ot 2Tl 2lo| S SZE 7k580| UL, At 1THIZ0]| E 2l=H| &&2| 7ksdol Ut 21 /9] &
AR Ol ETAETIAL, 2, B8, ZXI0IMNE)Q] TIEHE0] HojE o ULt ASER! AL EUHF2E 2lsh
M ARRRIN MEO| V|2 SO 712 S5 7|30 EHE E01E1, ASHQ! DA =et TR E
EE

Ch. 3L 847 8%

TzXIEe U +28ut MEd=2 2 F2/7t 82 AolC.

Author BIANCHI DW, 2012 [10]

Design Prospective study

Subjects 2882 mothers

Purpose To prospectively determine the diagnostic accuracy of massively parallel sequencing

to detect whole chromosome fetal aneuploidy from maternal plasma.
Results 78.6%, 95% Cl 49.2-95.3), [corrected] 232 of 233 females (sensitivity 99.6%, 95% Cl 97.6

to more than 99.9), 184 of 184 males (sensitivity 100%, 95% Cl 98.0-100), and 15 of 16
monosomy X cases (sensitivity 93.8%, 95% Cl 69.8-99.8). There were no false-positive
results for autosomal aneuploidies (100% specificity, 95% Cl more than 98.5 to 100). In
addition, fetuses with mosaicism for trisomy 21 (3/3), trisomy 18 (1/1), and monosomy
X (2/7), three cases of translocation trisomy, two cases of other autosomal trisomies (20
and 16), and other sex chromosome aneuploidies (XXX, XXY, and XYY) were classified
correctly.

Level of evidence |2 ++
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Author BIANCHI DW, 2014 [2]

Design Prospective (cohor study)

Subjects 1914 women

Purpose The primary objective was the comparison of false positive rates with the use of each
method. A secondary end point compared false positive rates for trisomy 13 (Patau’s
syndrome) in a subset of pregnant women in whom standard screening results
included a risk assessment for trisomy 13. We also compared fetal cfDNA fractions in
low-risk patients and those in high-risk patients in the CARE study population to assess
the potential effects of demographic differences on test performance.

Results The primary series included 1914 women (mean age, 29.6 years) with an eligible

sample, a singleton fetus without aneuploidy, results from cfDNA testing, and a risk
classification based on standard screening. For trisomies 21 and 18, the false positive
rates with cfDNA testing were significantly lower than those with standard screening
(0.3% vs. 3.6% for trisomy 21, P<0.001; and 0.2% vs. 0.6% for trisomy 18, P=0.03). The
use of cfDNA testing detected all cases of aneuploidy (5 for trisomy 21, 2 for trisomy 18,
and 1 for trisomy 13; negative predictive value, 100% [95% confidence interval, 99.8 to
100]). The positive predictive values for cfDNA testing versus standard screening were
45.5% versus 4.2% for trisomy 21 and 40.0% versus 8.3% for trisomy 18.

Level of evidence

24+

Author NORTON ME, 2015 [5]

Design Prosepective study

Subjects 18955 women

Purpose Compare the performance characteristics of the Tandem Test for T21 detection
(Tandem T21 Test) with a standard first-trimester screening test based on the
combination of serum screening (PAPP-A, hCG or free ¥a-hCG) and NT measurement
(combined first-trimester screening), as determined by the difference in the area under
the receiver-operating characteristic curves (AUC of the ROC) of the two modalities, in
the general screened population.

Results Of 18,955 women who were enrolled, results from 15,841 were available for analysis.

The mean maternal age was 30.7 years, and the mean gestational age at testing was
12.5 weeks. The AUC for trisomy 21 was 0.999 for cfDNA testing and 0.958 for standard
screening (P=0.001). Trisomy 21 was detected in 38 of 38 women (100%; 95%
confidence interval [Cl], 90.7 to 100) in the cfDNA-testing group, as compared with 30
of 38 women (78.9%; 95% Cl, 62.7 to 90.4) in the standard-screening group (P=0.008).
False positive rates were 0.06% (95% Cl, 0.03 to 0.11) in the ¢fDNA group and 5.4%
(95% Cl, 5.1 to 5.8) in the standard-screening group (P<0.001). The positive predictive
value for cfDNA testing was 80.9% (95% Cl, 66.7 to 90.9), as compared with 3.4% (95%
(l, 2.3 to 4.8) for standard screening (P<0.001).

Level of evidence

2++
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Author ZHANG H, 2015 [4]

Design Prospective study

Subjects 146958 women

Purpose To report the clinical performance of massively parallel sequencing-based non-
invasive prenatal testing (NIPT) in detecting trisomies 21, 18 and 13 in over 140,000
clinical samples and to compare its performance in low-risk and high-risk pregnancies.

Results NIPT was performed and results obtained in 146,958 samples, for which outcome

data were available in 112,669 (76.7%). Repeat blood sampling was required in 3213
cases and 145 had test failure. Aneuploidy was confirmed in 720/781 cases positive for
trisomy 21, 167/218 cases positive for trisomy 18 and 22/67 cases positive for trisomy
13 on NIPT. Nine false negatives were identified, including six cases of trisomy 21 and
three of trisomy 18. The overall sensitivity of NIPT was 99.17%, 98.24% and 100% for
trisomies 21, 18 and 13, respectively, and specificity was 99.95%, 99.95% and 99.96%
for trisomies 21, 18 and 13, respectively. There was no significant difference in test
performance between the 72,382 high-risk and 40,287 low-risk subjects (sensitivity,
99.21% vs. 98.97% (P = 0.82); specificity, 99.95% vs. 99.95% (P = 0.98)). The major
factors contributing to false-positive and false-negative NIPT results were maternal
copy number variant and fetal/placental mosaicism, but fetal fraction had no effect.

Level of evidence

24+

Author Nicolaides KH, 2012 [1]

Design Retrospective (cohort study)

Subjects 2049 Pregnant women

Purpose We sought to assess performance of noninvasive prenatal testing for fetal trisomy in a
routinely screened first-trimester pregnancy population.

Results Trisomy risk scores were given for 95.1% (1949 of 2049) of cases including all 8 with

trisomy 21 and 2 of the 3 with trisomy 18. The trisomy risk score was >99% in the 8
cases of trisomy 21 and 2 of trisomy 18 and <1% in 99.9% (1937 of 1939) of euploid
cases.

Level of evidence

2++

Author Song Y, 2013 [11]

Design Prospective cohort study

Subjects 1916 women

Purpose The recently developed noninvasive prenatal test (NIPT) presents a new era of prenatal
screening. Previously reported studies were primarily conducted on high-risk and
advanced maternal age (AMA) pregnancies. We sought to evaluate the performance
of NIPT for detection of fetal aneuploidies in a Chinese cohort of women younger than
35 years old in a prospective clinical setting.
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Results

A total of 1916 prospectively collected maternal plasma samples were sequenced,
among which 73 samples (3.8%) failed the sequencing quality control. Birth follow-up
missed 111 samples (5.8%). The remaining 1741 samples were analyzed. Sequencing
reported 15 aneuploidy samples, including all the T21, T18, and T13 cases. Sequencing
performed moderately in identifying sex chromosome aneuploidies, detecting two
out of four samples, with a specificity of 99.88% (95% Cl 99.53% to 99.98%).

Level of evidence

2++

Author Pergament E, 2014 [7]

Design Prosepective (cohort study)

Subjects 1064 maternal samples

Purpose To estimate performance of a single-nucleotide polymorphism-based noninvasive
prenatal screen for fetal aneuploidy in high-risk and low-risk populations on single
venopuncture.

Results Nine hundred sixty-six samples (91.9%) successfully generated a cell-free DNA result.

Among these, sensitivity was 100% for trisomy 21 (58/58, confidence interval [CI] 93.8-
100%), trisomy 13 (12/12, Cl 73.5-100%), and fetal sex (358/358 female, Cl 99.0-100%;
418/418 male, Cl 99.1-100%), 96.0% for trisomy 18 (24/25, Cl 79.7-99.9%), and 90%
for monosomy X (9/10, Cl 55.5-99.8%). Specificity for trisomies 21 and 13 was 100%
(905/905, Cl 99.6-100%; and 953/953, Cl 99.6-100%, respectively) and for trisomy 18
and monosomy X was 99.9% (938/939, Cl 99.4-100%; and 953/954, Cl 99.4-100%,
respectively). However, 16% (20/125) of aneuploid samples did not return a result;
50% (10/20) had a fetal fraction below the 1.5th percentile of euploid pregnancies.
Aneuploidy rate was significantly higher in these samples (P<.001, odds ratio 9.2, Cl
4.4-19.0). Sensitivity and specificity did not differ in low-risk and high-risk populations.

Level of evidence

2++

Author Dan§5,2012[12]

Design Prospective (cohort study)

Subjects 11,263 women

Purpose To report the performance of massively parallel sequencing (MPS) based prenatal
noninvasive fetal trisomy test based on cell-free DNA sequencing from maternal
plasma in a routine clinical setting in China.

Results One hundred ninety cases were classified as positive, including 143 cases of trisomy

21 and 47 cases of trisomy 18. With the karyotyping results and the feedback of fetal
outcome data, we observed one false positive case of trisomy 21, one false positive
case of trisomy 18 and no false negative cases, indicating 100% sensitivity and 99.96%
specificity for the detection of trisomies 21 and 18.

Level of evidence

2++
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Author DARP,2014[13]

Design Retrospective study

Subjects 31030 samples

Purpose We sought to report on laboratory and clinical experience following 6 months of

clinical implementation of a single-nucleotide polymorphism-based noninvasive
prenatal aneuploidy test in high- and low-risk women.

Results Samples were received from 31,030 patients, 30,705 met study criteria, and 28,739

passed quality-control metrics and received a report detailing aneuploidy risk. Fetal
fraction correlated positively with gestational age, and negatively with maternal
weight. In all, 507 patients received a high-risk result for any of the 4 tested conditions
(324 trisomy 21, 82 trisomy 18, 41 trisomy 13, 61 monosomy X; including 1 double
aneuploidy case). Within the 17,885 cases included in follow-up analysis, 356 were
high risk, and outcome information revealed 184 (51.7%) true positives, 38 (10.7%)
false positives, 19 (5.3%) with ultrasound findings suggestive of aneuploidy, 36 (10.1%)
spontaneous abortions without karyotype confirmation, 22 (6.2%) terminations
without karyotype confirmation, and 57 (16.0%) lost to follow-up. This yielded an
82.9% PPV for all aneuploidies, and a 90.9% PPV for trisomy 21. The overall PPV for
women aged >/=35 years was similar to the PPV for women aged <35 years. Two
patients were reported as false negatives.

Level of evidence |2 ++
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KQ2. EHof DNA MEHAIZ MEY 4 Qe G| o2 737

EfOF DNA MEZAZ MEMA (Trisomy) & 21, 18, 132 MEE £ o, HHMK|
FHIALS EdlisH(aneupoloidy) £t MEE 4~ QUCt, OFR7IX| O|M[Z A (microdeletion)2| MHol=
FHE|X| d=Ct,
HISE B 2HeE 2++
e

QA HZILH EHOF DNAE 200 base pair 015H2] 22 DNAZZEO 2 EfHH0I| Al RS EHOF DNAE 24l 4
TIHRE AR HAMOA LIEFLEZ| AIZFSHO Al 105 0|0z LIS AT M| MZ 2| DNAS| 2F
10—-15%= XHX[5HA| =t [1]. EHOF DNA MEZANE XIMICH E7 | MEE A (next generation sequencing) 2t A4
= sl(bioinformatics) £A1S 0|80t0] ZAK| O] aS MEoh= ZAIO|CH EHOF DNA MEHAE SsHA EN
HAAR| ZHHH|(Aneuploidy)2| 70%E XIX|GH= MEMR| S22 21, 18, 131} 10-13%E XIX|5t= HE

AR EtiHE MBS 5 UCH[2-4] .

7|

Ny

H QoFdl m7|

4= xX o

H B 21, 18, 130 CHEH MEHAIZ A A=

AR AlRlE 4~ oLt OMZEAde] MEAAZEME HISHK| §2=Ct 2016'F ACMG 7t0|=2t2lat 20161
RANZCO 70| =2R101 M= M| AR %—?E 21,18, 132 MEHAIZ HISIAH, HHMA| SHli<~x|2| M
BHAZ ARME HR0l= BAR| RE-E0] i5H ALR0IA SEet LEYES Al =, EfoF DNA ME

= O
AAE AltiE A= HOSIRACE

TSI Uon] TRA| MM Sth4xo] M

M—

ZLollA= ololl chEt Emetol FaliZl ut gict ZQIEnE EH 2015 SMFM J10|=2fRlol M= MM
A

T
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KQ2. EHOF DNA MEZALZ ME5HOF Sh= HAlA 0le2 FU7I?

N ot HUuSE | DAFE
SOGC | EHOIDNA MEHAI= MEMA S22 21, 18, 135 fI8H MEHA 0|, HMAlkeE | HMAeE
2013
SMFM | EHO} DNA MEHAR= MEMA S 21, 18, 132] /IF=7t 715t Lol B 1
2015 | SreliAf AllisHH, DiMZ Ao theh MEHAZ = FHE|X| =Lt
ACMG |- Efiot DNA MEZAR= MEAMH S22 21,18, 13 0]2/2] L SA Stlis=Hloll | HMAIRRRH | FAFE
2016 et MEHALZ FHSHX| 4=Ct

- S| Etlis=Hloll Chiet MEHME A ZRol= ZAR] R0l ko
UL SRt MTES Alet =, EjoF DNA MEHAE FHBHC.
- OMEAS flet ME AR = FT6H| =L
Z7{et ol Uk Tt (Yes/No/Undetermined)
SOGC | SMFM | ACMG
2013 | 2015 | 2016
1. JENo 2 Z27{= EfFsich (Y/N/U) Y Y Y
ZTO|RI ZATzr0 | BHHAE 2E missE 2 Rt U U U
=7 MEf 7|Z0] HEFSITE N N N
MEHE Ao NEt 2 EEE 22| AR Raftict Y Y Y
Outcomes were clinically sound. Y Y Y
MEHE Aol At EfEd "It AMEE 7|ES HMAEs| HEuoh (¥7EF,] N N N
Fr2EE 5)
M=z 2| M= Ht u u U
2. 2749| LIt k2 2ztdo] UL (Y/N/U) Y Y Y
7= ZFYAo|C), MEtE AFSof metE stAtet SAHH2 BUeHM =Hsl= | Y Y Y

Htofl SEetct
ZES XI5tz S7* HlolE 2t 2401 UL, JH7H HFS0| MAStE Zits L0l N N N
QUCt 2ok H|o|Efoll S YR UCHH, 12 E TS MEstn H it
AE2 U 2E 0| ALk (EA4IA Rold2 JoH HHLL S LRG| Y Y Y
or=r})

LS
The conclusions derived from data point to effectiveness/ineffectiveness of N N N
the intervention and the recommendation is written accordingly.
227t ofeloll= BAE S B 2 'HUsHK| 2SS EEe WIS AR UCL N N N
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The hierarchy of strength of evidence is adequately described. Y N N
3. dftxo= o] Hete| ISk 2719 A2 HIER ™S thESHK] 2=Ct. (Y/N/U) Y Y Y
et =E0] 7|08t 249 27t MBS MaE EtEd0| St Y N N
U U U

OS2t 2{sHe| XM= 20| ULt

22M a MM ™I} (Yes/No/Undetermined)

SOGC SMFM ACMG
2013 2015 2016

DO EXE2 CHE 7hs e Pt H|wsto] S8t 0150] QUrh
=)

<|=<|=<|=<|=<|c|=<|=<
< <|<|=<|< cl z|=<
< <|<|=<|< cl z|=<

EHOF DNA MEZANE MM 5SS 21, 18, 1301 CHatd =2 LA =2 E0|=E Hol=0| 35| MEA
A BT 2101 99.3%2| =2 A=} 99.8%2| E0|=S HQICt MSMA S22 1801 CHsiAl=s 2ize
97.4%, E0|ELE 09.8%, MK S5 131} ASAH| SHIAH|O| ZH20l= 91%0] BIZIES} 99%0|Ak]
E0|=E HOICH £3| 404 0[Ate] LAIRO| 0| U0IN MSAMK| SE7 212 YMUISE= 87%, MSAY
H B3 182] AR 68%, MTAH| ZFZ 139 BR= 57%2| YAMUIZSEE HOICt [5-9], EHOF DNA M
ZALO| =@ SHIAF|O| CHEH QUMSS OF 19,0|H, E5| MM S5 210]| CHEH YUMSS O LS 7
OF UPH QIC} Ol= =2 B DXIOINE, DA SHIAR| DA O|MIZA!L OFMZQE ME{O} AAl(vanishing
twin) Soi| 2fsh Fke e 4~ Ak,
MM SHiSFC| UABS 00% 01A0|H ABAES O 1%0ICH [6,10-12], E3t, TBHoR 275t A
HollA ST BRIO] YHUISEE 48.4% (30-67%)2 BRI [6]. EHOF DNA MHZAIE Ssl0]

QUMK ZQ T} LIRS £ Q= ASIAHK| O|AL0| LIS & QoM DAl MR DXI0|MS0]| o5t o

M 2= T o
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0| LIEH &~ USS YAROIAH EEsHoF it

OIMIZA0l CHSt MEZARS LARTOIN HBEIX| QA0 BILE} SOl BEMSICE 0lMZAlS
MBO| 1-15%2 %7 H20] YHUSEE 3.8-17%E TS W0t QAN SBHS Boisisict [13]
pi SLRNLE: WS o4

= NE ® 8

EHOF DNA EHAE ZIEHE Foi: I REH0| iR =2 BAIY2 2oL, &ixi FUolM= T2 & o
7

OISt EHOF DNA MEZIALC]

Lt. oSt 2ol

a. ol=:

HIZSX BAS Sl =2 A tliHlofl chgt 2= 3 B-EoS=7} =0t Efor 7ol /&0 U=
RS HAR| S48 EU 4 2Uon YAl HI1TART |0 AIRE 4 210f SAF| 0l X7 jof Mst 4 Qict,
b. 2I0H

1H|E2| HAHIES 112{5H0F ot, SXIHAT} ofE= MEAAZAMC| SHAIFH0| chiet 2B sHok Stk
Ct. =L +8-80t X878

ZzXEe U 840t MEde= 2 Fal7t elE Aolck

ZAHE=E

Author Gil MM, 2015 [5]

Design Systemic review

Subjects In total, 37 relevant studies were identified and these were used for the meta-analysis

on the performance of cfDNA testing in screening for aneuploidies. These studies
reported cfDNA results in relation to fetal karyotype from invasive testing or clinical
outcome.
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Purpose

To review clinical validation or implementation studies of maternal blood cell-free (cf)
DNA analysis and define the performance of screening for fetal trisomies 21, 18 and 13
and sex chromosome aneuploidies.

Results

Weighted pooled detection rates (DR) and false-positive rates (FPR) in singleton
pregnancies were 99.2% (95% Cl, 98.5-99.6%) and 0.09% (95% Cl, 0.05-0.14%),
respectively, for trisomy 21, 96.3% (95% Cl, 94.3-97.9%) and 0.13% (95% Cl, 0.07-0.20)
for trisomy 18, 91.0% (95% Cl, 85.0-95.6%) and 0.13% (95% Cl, 0.05-0.26%) for trisomy

Results

13,90.3% (95% Cl, 85.7-94.2%) and 0.23% (95% Cl, 0.14-0.34%) for monosomy X and
93.0% (95% Cl, 85.8-97.8%) and 0.14% (95% Cl, 0.06-0.24%) for sex chromosome
aneuploidies other than monosomy X. For twin pregnancies, the DR for trisomy 21 was
93.7% (95% Cl, 83.6-99.2%) and the FPR was 0.23% (95% Cl, 0.00-0.92%).

Level of evidence

T++

Author Porreco RP, 2014 [6]

Design prospective multicenter observational study

Subjects A total of 3430 patients were analyzed for demographic characteristics and medical
history.

Purpose To validate the clinical performance of massively parallel genomic sequencing of cell-
free deoxyribonucleic acid contained in specimens from pregnant women at high
risk for fetal aneuploidy to test fetuses for trisomies 21, 18, and 13; fetal sex; and the
common sex chromosome aneuploidies (45, X; 47, XXX; 47, XXY; 47, XYY)

Results There were 137 fetuses with trisomy 21, 39 with trisomy 18, and 16 with trisomy 13 for

a prevalence rate of the common autosomal trisomies of 5.8%. There were no false-
negative results for trisomy 21, 3 for trisomy 18, and 2 for trisomy 13; all 3 false-positive
results were for trisomy 21. The positive predictive values for trisomies 18 and 13 were
100% and 97.9% for trisomy 21. A total of 8.6% of the pregnancies were 21 weeks
or beyond; there were no aneuploid fetuses in this group. All 15 of the common sex
chromosome aneuploidies in this population were identified, although there were 11
false-positive results for 45,X. Taken together, the positive predictive value for the sex
chromosome aneuploidies was 48.4% and the negative predictive value was 100%.

Level of evidence

2++

Author Mazloom AR, 2013 [10]
Design Nested case/control study
Subjects Massively parallel sequencing was performed on ccf DNA isolated from the plasma of

1564 pregnant women with known fetal karyotype.
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Purpose Whole-genome sequencing of circulating cell free (ccf) DNA from maternal plasma
has enabled noninvasive prenatal testing for common autosomal aneuploidies.
The purpose of this study was to extend the detection to include common sex
chromosome aneuploidies (SCAs): [47,XXX], [45,X], [47, XXY], and [47,XYY] syndromes.

Results In the training cohort, the new algorithm had a detection rate (DR) of 100% (95%Cl:
82.3%, 100%), a false positive rate (FPR) of 0.1% (95%Cl: 0%, 0.3%), and nonreportable
rate of 6% (95%Cl: 4.9%, 7.4%) for SCA determination. The blinded validation yielded
similar results: DR of 96.2% (95%Cl: 78.4%, 99.8%), FPR of 0.3% (95%Cl: 0%, 1.8%), and
nonreportable rate of 5% (95%Cl: 3.2%, 7.7%) for SCA determination

Level of evidence | 2++
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H 5 5 n{NeXe
KQ3. Effor DNA A74A & ofifet Afeho| L3P
1. ZA 2ot HEZ0lets 70| 'fEXoZ EX7t gle Efotats 552 ofL2ts HE
HIOARS UMET ZE5] 0I3H6f5E SHOF Sk,
2. At 2Mof| Hulst AL, A Erts 2EX JITHZEAE 1a21sHok stk
HuSs B == 2++
e

EHOt DNA MEZAR= EHOLS] SAR| O|&2] SIRIEIt =2 ER0 EE5X HALR Elfote] =&
2 CHA 2R|2| Mol U= EHOF DNAS HAfst= 0|t S/l 7hsst ME HAls 25 Cf
HESSH, LEIRSEUS MES 4 QUCh CHE SAR| A, At 0|4, MKl 22X
M H2| AFZl= EHO DNA MEZALR MEHSE 4~ QiCt [1]. EHOF DNA MEZAALS| SHA|I X ot HIE—F 1}
St 277t BEsict= 22 12{E Iff 0] ZAE 2E YARA HElsts X2 HIZHAIGHK] eict [2]. oot 8t
Xte| AtedE £F6t0] AL 0|51t 9IF, 8|, 7SSt A= ZALol CHel YE Eert QUCH [2]. EHOt
DNA MEZALE CI2EST0 U0 99%0|42| 52 RIZE2t S0|=E HO[X|2t =E{ES St THERR
S70i| chshA= OECH F2 MSteE HOICH[3]. G0t XI0|7} UOL HEYESE I LEIRER T

of CHSH E0|== 45-97.9%, CHREE 0] thshA= 84—100%= LIEHATH [3,4],

A

=2
=

EHOF DNA MEHAL Z1IE =0 AHilisks 2= U= 2 12.7%=2 21011 Tt [5]. EHOF DNA MEH
A7 AIE 2 Y& FT70 LALE allled] AL UMRTEH|RHSH ZR0i =CH[6,7]. ZAF AIHE CHA|
BAE A=oh= 42 46-97%2 SA7t AnE H=0 g3t [7].

of 3 37}

T

/& H1

—

kO

[k

=LH0Il A= Olof| cHet 1 to] el Hf gict =2l HH 2015 SMFM 7H0|=2121S ™ E{OF DNA
MEHA Zut L2 AR = MaPHEO|, YYFRHSIAL 22 HEX FEULSEHANA 2=(5t0 shE AL
A OIE=2t 2Ud 7HsHoll thgh JES 200k BTt St ACH ACMG (2016)01 M= no—call Zt7t Lt
= 4% MdS Hots A2 MESIK| e |2k UL A= EHOF DNA MEZHAL 2/2] ME
2 =

H
AAS S35t 5t QU 2013H0f| L2 SOGC 7H0|=2tQ10il M= EHOF DNA MEHAR=E 1flad= 2
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K
M
o
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S0l et 4 U00! YOI ZiAH H ZALS| BIS HHEA| MstetD 5t

KQ 3. Ejo} DNA MEZHAL = 0ofiish &E0| ZR87I?

PNES Hot HIsSE | 2HsE
SMFM | EHOF DNA MEZALS| L@ np7t L2 YAR= MR, UaRText = B 2++
2015 | HEX |TAFANA 2l2loto] siiE ZAte] L4 oS =t I ThsHof C
S wotof st sk ACt
ACMG | no-call Zat7t L2 &2 S Hote A2 MK 2o 5| a2iet B 2++
2016 | ALS0A= EfOF DNA MEZAA} 29| M HAE F&st2ta st QUCh
SOGC | EHot DNA J'é?:.*M" LeiMitES LA 2 no™E LAR0IM 21, 18, 13 B 2++
2013 | MM B2 (trisomy)S MEHSL7| 2I8t ZALR 0] ZA2| SHA0] tHaiA] ArEfet
S0il ARtsHOF BiC.
27{et E1o| UntAM W7} (Yes/No/Undetermined)
SMFM ACMG SOGC
2015 2016 2013
1. Mo 2 Z74= EfEsith (Y/N/U) Y Y Y
0TI HATZEO| EE 2HE missE A-RM2 Rt Y N Y
=7 MEd 7|Z0] HEsiTt Y Y Y
MEHE Ao NE I T2 EE2 220 siAEE0] FeEict Y N Y
Outcomes were clinically sound Y Y Y
MEHEl Aro] Zut EFE TIto| ALESH 71EE MAS| Bt (PSR, Y N Y
2RR|sHY 5)
ei=E ZHo| #@de |t Y Y Y
2. 2742] LiEat Hnok2 2o QUL (Y/N/U) Y Y
2= 2ol MEE ARSol ZEE SRt SIHHES HIetolM Y Y
SHsh= vtof| £Efstct
AES IIXI8}E T 0Bt 240] A1, JHIH HFS0| MAlSts Bt Y Y Y
Uztdol UCt Zrof HlojEfof S YX|7F AUCHH, D E HHE MEStLL
Hsict
ZES U™ BT H0| UL (BAIH Fo 82 UotA 2t gt UXISHK| Y Y Y
e=tt)
The conclusions derived from data point to effectiveness/ U U U
ineffectiveness of the intervention and the recommendation is
written accordingly.
7L ol ERHs HI' E2 'HIsHK| 23'e ANet WEet ARt Y Y Y

i},
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22N 2l M2M HI} (Yes/No/Undetermined)

ACOG NSGC SOGC

2016 2013 2013
siig 2= 8¢ 2 Sict (Y/N/U) Y Y Y
ATHEHFEE, LUHE S)0l FAlsiTh U U U
=7{9| &ut Fute| I 7|0f| Fetoh=s Hn el =Tt MIAEIUC Y N Y
DO FXY2 CHE 7hs e Pt H|wsto] S8t 0150] T Y Y Y
ootz afLtat ExtEe 3t MY Az FoE Y Y Y
EEES N,
siig Bx= =& 2 sict (Y/N/U) Y Y Y
sliie S/ SHl= 01 7hs3itt Y Y Y
X MET|E0| 018 7HSSItt Y Y Y
HEX/M=H Zo| gict Y Y Y

EHOF DNA MEZAL= HIESXR! HAO|HA L1252, (E/ESSE, IiERESSsas MEsk= tlol =
2 UHEet H2 =S 2olct J2{ut 2R AF0IM A4 LY A2t 215 AlIE 208t HE QU
Ch[8,9]. w2t Efo} HAlR| OlakS =HEI5H7| it ZEX ZAL Q0] Hetet ZITE W2ls A2 FXHEsI,

=

() [
of dAF 2117t 340[2k= Z20] Efote| M7t 25 FHo|2h= HS Qlolsh= 20| ofak= HE 2

_I:E

5| d%sh= 20| Esict [10].

EHOF DNA MEHAE 2 = ZIIE = dilishs 32 sl YR = dEJESRE, LEeES=
Z2 MIZMA| ool AUS IR0l =CF [11,12] L3 MHS & 42 ZuE =0 43T 52 ==
80-90%0|Lt 7= 45-50%0ICt [7]. 11 2lofl= xHF ZAuts 7ICt2[HM YIS X|&sh=s ALCH =1 HA

—
£ #a| &Y |E Hols 4R US o UCh MatM ZutE S Hugh YLl

Rl
Ir
i)
[0 M

b
i
Q'E
X
i)
o

Fl‘F
o T
o

DNA MEZIAE BH=sl 242 HAISHA| rert YAISol blgt w5t Aol Alnis 22 9lo
o MRSl Z2AI7 113 kg (250 I0)2 Hi= G2 2F 20%011A, 159 kg (350 Ib)2 Hi= ZS 2 50%01|A Ef

Of DNA MEZAL ZtE =0 Milfsh= A2 A2{x QUCH([13]. w2t ol2fet A2t ]2k LR M=

=
EHOF DNA MEZHA} Z|Z{o| MEHAIF OHE 4= RUCH [2].
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A1 TR

L AU ME R 5%

2L 20| o2 7|20l EHOF DNA AEZIAIS AR5t QoL QRIS that 71250] Siof LAISTE A
AR sl AU DIBIRO| UASOM MeO@ A5t Tk 0] ZIAo] Algmt S0 cha Aetst

o= =
FYE= JHO| 75t 78 JEALL Rl E20 tho Lt HZO7t AL LRt Zut shAd, oFd HAL
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Author Pergament, 2014 [12]

Design Prospective observational study

Subjects 1064 mothers who were 218 years of age with a singleton pregnancy of at least 7
weeks of gestation, and signed an informed consent
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Results

The fetal fraction decreased with increased maternal weight, it was lower in women
of Afro-Caribbean origin than in Caucasians and increased with fetal crown-rump
length, serum pregnancy-associated plasma protein-A, serum free p-human chorionic
gonadotropin, smoking and trisomy 21 karyotype. The median fetal fraction was 10.0%
(interquartile range, 7.8-13.0%) and this decreased with maternal weight from 11.7%at
60 kg to 3.9% at 160 kg. The estimated proportion with fetal fraction below 4% increased
with maternal weight from 0.7% at 60 kg to 7.1% at 100 kg and 51.1%at 160 kg.

Level of evidence

2++

Author Willems, 2014 [9]

Design Retrospective cohort study

Subjects Between March 2013 and December 2013, more than 4,000 NIPT tests were performed
by GENDIA (Genetic Diagnostic Network, Antwerp, Belgium). The first 3,000 NIPT tests
in pregnancies from Belgium and the Netherlands were selected for this study.

Results In 47 of the 57 the NIPT result was confirmed by genetic testing of material obtained

by amniocentesis or chorionic biopsy, and no false-positive results were recorded. The
false-negative rate as determined on more than 2000 women that had delivered at the
time of reporting was low, and so far only 2 false-negative results were reported (one
trisomy 18 and one trisomy 21). The failure rate where no NIPT result could be
obtained after repeated sampling was 0.90%.

Level of evidence

2++

Author Norton, 2015 [11]

Design Prospective observational study

Subjects 15,841 women

Results The AUC for trisomy 21 was 0.999 for Efo} DNA MEHZAL testing and 0.958 for

standard screening (P=0.001). Trisomy 21 was detected in 38 of 38 women (100%;
95% confidence interval [Cl], 90.7 to 100) in the EfO} DNA MEZA}l-testing group,
as compared with 30 of 38 women (78.9%; 95% Cl, 62.7 to 90.4) in the standard-
screening group (P=0.008). False positive rates were 0.06% (95% Cl, 0.03 to 0.11) in the
EHOF DNA MHZAt group and 5.4% (95% Cl, 5.1 to 5.8) in the standard-screening group
(P<0.001). The positive predictive value for E§Ot DNA MBEZA} testing was 80.9% (95%
Cl, 66.7 to 90.9), as compared with 3.4% (95% Cl, 2.3 to 4.8) for standard screening
(P<0.001).

Level of evidence

2++
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KQ 4. Efof DNA MEZIAZ} 7|29 BT

- EHOF DNA MEZA} 7|20 ZX| &Y MEZAIEC 2E HOM RESHK = ooz 2Mxo=z
HoALS
Hug 4= gl

Hus= B M= 2++
M
204 SOt MM ZAts =84 2MZ HSSIRICE B2 ME A Z2to| MEn HHEZ2 JHX|D 0, 25
HOIA Z| Q! A ZHAR= QICH[1]. EHOF DNA MEHZAL 5 22 AAMO0| UX|TH SHA|oF HEE 2HS| 7t
K| UCt EHOF DNA MHEZATL 7|22 AP MEAAR} H|wet i 22, CH2ES 0] cier TIZ=2t

S0|=7tH o802, HeH BAE HUs0f she dR7H S0E1, T2tM ZAtol| IhE EfOF R4t

1
d
olr
= 0x

0| HOKEICH= ZAOICE & O OIE AlZ|0fl HAE & &= U= = Urt. HEe == HIZ0| Ho| 21, &
HOo| H|Zt S5O fetal fraction0| W2 AR AA ZE siAIEH 4 Q= Z2T7} UCH (No call), 2XF&IQ1 M
AR AMEE B2 ZIEHA7|7F =0 & 4= U1, EfOF DNA MEHAIR MEL[X| 4= CHE FAA| 0|42 &
g 2~ QICH (residual risk 2%) [2]. (Table 1) MZEASE ZTI0| Qt=|= = E{OF DNA MEZAOIA K&
Ol AL MADZADS MHEAAA(MSAFP)E [}2 2Hojof ST 2EA EHOF DNA MEZAZ} 7|29 BA|Sd M
HAAIS 25| RIS S 9T ASBAROR AISE 4 U,

Table 1. Comparison of prenatal screening and diagnostic testing options for fetal aneuploidy [3]

Test DRT21,% DR all aneuploidies, % SPR, %
First-trimester screen 80 69 5
Sequential/Integrated screen 93 82 5
Cell-free DNA screen 99 72 1-9°
Chorionic villus sampling >99 >99 1
Amniocentesis >99 >99 0.2

DR, detection rate; SPR, screen posttive rate

*include all result that required further follow up (ie, falled ci—DAN tests)
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A= 27| M= Ht U U v;
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2= AGHo|C, MEE AFS0| ZetE BtXtet SAE2 HuotollM Y
SHoh= diof| £t
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Author NORTON ME, 2015 [4]

Design Prosepective study

Subjects 18955 women

Purpose Compare the performance characteristics of the Tandem Test for T21 detection
(Tandem T21 Test) with a standard first-trimester screening test based on the
combination of serum screening (PAPP-A, hCG or free ¥a-hCG) and NT measurement
(combined first-trimester screening), as determined by the difference in the area under
the receiver-operating characteristic curves (AUC of the ROC) of the two modalities, in
the general screened population.

Results Of 18,955 women who were enrolled, results from 15,841 were available for analysis.

The mean maternal age was 30.7 years, and the mean gestational age at testing
was 12.5 weeks. The AUC for trisomy 21 was 0.999 for ¢fDNA testing and 0.958 for
standard screening (P=0.001). Trisomy 21 was detected in 38 of 38 women (100%; 95%
confidence interval [Cl], 90.7 to 100) in the cfDNA-testing group, as compared with 30
of 38 women (78.9%; 95% Cl, 62.7 to 90.4) in the standard-screening group (P=0.008).
False positive rates were 0.06% (95% Cl, 0.03 to 0.11) in the cfDNA group and 5.4% (95%
Cl, 5.1 to 5.8) in the standard-screening group (P<0.001). The positive predictive value
for cfDNA testing was 80.9% (95% Cl, 66.7 to 90.9), as compared with 3.4% (95% Cl, 2.3
to 4.8) for standard screening (P<0.001).

Level of evidence

2++

Author Kuppermann M, 2014 [5]

Design Randomized controlled trial

Subjects 710 women

Purpose To analyze the effect of a decision-support guide and elimination of financial barriers

to testing on use of prenatal genetic testing and decision making among pregnant
women of varying literacy and numeracy levels.

Women randomized to the intervention group, compared with those randomized to
the control group, were less likely to have invasive diagnostic testing (5.9% vs 12.3%;
odds ratio [OR], 0.45 [95% Cl, 0.25-0.80]) and more likely to forgo testing altogether

(25.6% vs 20.4%; OR, 3.30 [95% Cl, 1.43-7.64], reference group screening followed
by invasive testing). Women randomized to the intervention group also had higher
knowledge scores (9.4 vs 8.6 on a 15-point scale; mean group difference, 0.82 [95%
Cl, 0.34-1.31]) and were more likely to correctly estimate the amniocentesis-related
miscarriage risk (73.8% vs 59.0%; OR, 1.95 [95% Cl, 1.39-2.75]) and their estimated age-
adjusted chance of carrying a fetus with trisomy 21 (58.7% vs 46.1%; OR, 1.66 [95% Cl,
1.22-2.28]). Significant differences did not emerge in decisional conflict or regret.

Level of evidence

2++
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Author Chetty S, 2013 [6]

Design Retrospective cohort study

Subjects 638 screen positive patients

Purpose The aim of this study was to investigate how the introduction of noninvasive prenatal
testing (NIPT) impacted women's testing choices following a positive prenatal
screening (PNS) result.

Results Between March 2012 and February 2013, 398 screen positive women were seen: 156

(39.2%) underwent invasive testing, 157 (39.4%) had NIPT and 84 (21.1%) declined
further testing. In the prior year, 638 screen positive patients were seen: 301 (47.2%)
had invasive testing and 337 (52.8%) declined. The rate of invasive testing declined
significantly (p = 0.012). Moreover, fewer women declined follow-up testing after
introduction of NIPT, 21.2% versus 52.8%, p </=0.001. Race/ethnicity and timing of
results (first versus second trimester) were predictors of testing choices; payer and
maternal age were not

Level of evidence

2++

Author Norton ME, 2014 [2]

Design Retrospective observational study

Subjects 1,324,607 women

Purpose To estimate how many additional chromosomal abnormalities can be detected by
diagnostic testing compared with noninvasive prenatal testing in a high-risk prenatal
population. .

Results Of 1,324,607 women who had traditional screening during the study period, 68,990

(5.2%) were screen-positive. Of screen-positive women, 26,059 (37.8%) underwent
invasive diagnostic testing and 2,993 had an abnormal result (11.5%). Of these, 2,488
(83.1%) were predicted to be detectable with current noninvasive prenatal testing
methods, and 506 (16.9%) were considered not currently detectable. Trisomy 21
accounted for 53.2% of the abnormal results (n=1,592). Common aneuploidies,
detectable by noninvasive prenatal testing, comprised a higher percentage of
abnormal results in older women (P<.01).

Level of evidence

2 ++

Author Alamillo CM, 2013 [7]

Design Retrospective observational study

Subjects 23,329 screenings

Purpose This study aimed to assess the efficacy of first-trimester aneuploidy screening in a

single clinical setting.
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Results Of the 23 329 first-trimester screenings, 6.3% were screen positive: 5.7% for Down

syndrome only, 0.4% for trisomies 13/18 only, and 0.3% for Down syndrome and
trisomies 13/18. An abnormal karyotype was present in 3.9% of screen positives for
Down syndrome, 13.8% of screen positives for trisomies 13/18, and 45.9% of screen
positives for both Down syndrome and trisomies 13/18. Of the 97 pregnancies found
to have an abnormal karyotype, 29.9% had chromosome abnormalities other than
trisomy 13, 18, or 21, with expected clinical outcomes ranging from likely benign to
uniformly lethal.

Level of evidence | 2 ++

Author O'Leary P, 2013 [8]

Design Retrospective study

Subjects 32,478 Singleton pregnancy

Purpose To analyse the cost-effectiveness and performance of noninvasive prenatal testing

(NIPT) for high-risk pregnancies following first-trimester screening compared with
current practice.

Results The introduction of NIPT would reduce the number of invasive diagnostic procedures

and procedure-related fetal losses in high-risk women by 88%. If NIPT was adopted
by all women identified as high risk by first-trimester combined screening, up to 7
additional Down syndrome fetuses could be confirmed. The cost per trisomy 21 case
confirmed, including NIPT was 9.7% higher ($56,360) than the current prenatal testing
strategy (551,372) at a total cost of $3.91 million compared with $3.57 million over 2
years.

Level of evidence | 2 ++
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. Committee on Practice Bulletins-Obstetrics CoG, the Society for Maternal-Fetal M. Practice Bulletin No.

163: Screening for Fetal Aneuploidy. Obstet Gynecol 2016;127:e123-37.

. Norton ME, Jelliffe-Pawlowski LL, Currier RJ. Chromosome abnormalities detected by current prenatal

screening and noninvasive prenatal testing. Obstet Gynecol 2014;124:979-86.

. Society for Maternal-Fetal Medicine Publications Committee. Electronic address pso. #36: Prenatal

aneuploidy screening using cell-free DNA. Am J Obstet Gynecol 2015;212:711-6.
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2015
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2016

Z7{et ol UzkM Tt (Yes/No/Undetermined)

SMFM | ACMG = ACOG @ ISPD | RANZCOG
2015 | 2016 | 2015 2015 2016

1. &8 o2 Z274= Etgoict (Y/N/U) Y Y Y Y Y

0TI HATZEO| EE 2HE missE A-RM2 Rt Y Y Y Y Y

=7 MEH 7|Z0| EEfSICY, Y Y Y Y Y

MEHEl AJo| MED Z2EELS 229 HAMEZ0 Y Y Y Y Y

a5t

Outcomes were clinically sound Y Y Y Y Y

MEHE Aol At EfFY U0l A8t 7I1ES HES| Y Y Y Y Y

Bt (H7EF, FARIFYH S)

ei=E 29| #Fd2 WLt Y Y Y Y Y

HIEtEAS SICHH, SAIRA2 XA N N N N N
2. 2749] LiEat Hnok2 2ol QUL (Y/N/U) Y Y Y Y Y

7= ZEAo|c MEfE A S0l ZEE StXiet SHE2 Y Y Y Y Y

IRl N SHSH= Hiol| £RISHTT

AEE X|X|skh= AT Hlo|EQt 2A0] 11, i HFS0] Y Y Y Y Y

MAlot= Zub= Letdo| UAct 2teF MiofEoll S LX|7t

QUCHH, T E EHEHE XMEstn H ik

ZE2 U™ #Edol Aok (84X Rd2 YA Y Y Y Y Y

2 M0t S4 UX|SHR| §4=Ct)

The conclusions derived from data point to Y Y Y Y Y

effectiveness/ineffectiveness of the intervention and

the recommendation is written accordingly.

A7 Aol SMES 'MW E2 '@ US'E Y Y Y Y Y

Aget et ARt UL

The hierarchy of strength of evidence is adequately Y Y Y Y Y

described.
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3. Mo = o] o] mekd Z2719] 2 HIEE flgs Y Y Y Y Y
LHELSEX| 4=Ct. (Y/N/U)
Hueh =0 7|ofet 29 HETF MESHA MaEz Y Y Y Y Y
EtE-go| USEIAUCL
OS5t #fsief M=Z0| ALt N N N N N

22N 2l M2M =7} (Yes/No/Undetermined)

SMFM | ACMG | ACOG | ISPD | RANZCOG

2015 | 2016 | 2015 | 2015 2016
siig 2= 82 2 Sict (Y/N/U) Y Y Y Y Y
ATYEHFEHE, LUE S)0| FAlsiTh U U U U U
=712l Zut g atol Z 710 Fefshs el Z=7 MAI=ACE U U Y Y Y
ol ZXHH2 ChE Ths et i ut vl wsto] S8 0/S0] ACk Y Y Y Y Y
Tnot2 Ra|Lizt extEe| 231 FAiet oz 2t = MESITY. Y Y Y Y Y
siig Ba= A& 2 sict (Y/N/U) Y Y Y Y Y

siie Sxl/ZHl= 018 7Fs3Ict. Y Y Y Y Y

HXR ME7|E0| 018 7HSSICt Y Y Y Y Y
HEX/M=A ZFHo| ik Y Y Y Y Y
27129
0| ==0llAf EHOF DNA 22l== Y4l 10F0A 223 Af0|ofl= Y4IF MM LHSHA 7XI=H 23S,
LI LoJol| HEH=|X] 21 A 40l BEFX| Q=Ctar H 1 EUCH[1]. ot 2 =F 0= 2
42} EfOF DNA 28l== 4t H2tdol e 8 57t £=7t Yot /AIES st ot ACH[2,3].
24 105°01M 213 AtOol| EHOF DNA 22|=2| S7IEEE FF 0.1%=2 LA RXI=IH 212 0|F0l=

St =71 FY 1%2 HSECt [3]. SHXITH Ciote0f UAIEO| AR EHOF DNA 2E/== 4% O[22 Efjot
DNA MHZAIS 431517 |of] &5 3t 04022 105 0|50 Al&HSt 4= QICE SHX[2H A 9F n|Ztof| A A
AL AlRtE s Aisks HI0| =M 95 0|ZtAolls 72.6%2 Z1tE D=0 HSSIRCH [4]. w2t Ef
O DNA MEHZAN= 105 0|F0f| Aldlsk= 20| EtLSICE
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EHOF FAUK| MEZHALRE TITZALO CH
CHet=xEforelets| LTI = XIE

A1 TR
LU ME 8%

U tHEE =720 M= EfOF DNA MEZARE &4 105 OlollA AR 2= 2tList QAT

Lt. oS} LIoH
a.o|&:

CHE HIEEX MEHAILL} 0|2 F+01 EHOL SAK| Ol= AEah & =~ UCh

b. $18:
105 O|Holl= 202 € = Sl= Z97t BOtF 11719| At HIES 112{stof Sict.
Ct =W =332 X838

=2 e

Author Pergament, 2014 [4]

Design Cohort study

Subjects 1064 pregnancy blood samples of at least 10 weeks

Results Of the 1,051 samples considered within the specifications for testing, a result was

obtained for 966 (91.9%) samples; this includes samples of less than 9 weeks of
gestation, which have a significantly higher no-call rate

Table 1. Proportion of Samples Returning a Result,
by Gestational Age

Gestational Age (wk) Results Reported
10 or more (n=900) 847 (94.1)

9 or more (Nn=956) 897 (93.8)
9.0-9.9 (n=56) 50 (89.3)
<9 (n=95) 69 (72.6)
Data are n (%).

Level of evidence 2++
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1. Zimmermann B, Hill M, Gemelos G, Demko Z, Banjevic M, Baner J, et al. Noninvasive prenatal aneuploidy
testing of chromosomes 13, 18, 21, X, and Y, using targeted sequencing of polymorphic loci. Prenat
Diagn. 2012;32:1233-41.

2. Norton ME, Brar H, Weiss J, Karimi A, Laurent LC, Caughey AB, et al. Non-Invasive Chromosomal
Evaluation (NICE) Study: results of a multicenter prospective cohort study for detection of fetal trisomy
21 and trisomy 18. Am J Obstet Gynecol. 2012,207:137.e1-8.

3. Wang E, Batey A, Struble C, Musci T, Song K, Oliphant A. Gestational age and maternal weight effects on
fetal cell-free DNA in maternal plasma. Prenat Diagn. 2013;33:662-6.

4. Pergament E, Cuckle H, Zimmermann B, Banjevic M, Sigurjonsson S, Ryan A, et al. Single-nucleotide
polymorphism-based noninvasive prenatal screening in a high-risk and low-risk cohort. Obstet
Gynecol. 2014;124:210-8.
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KQ 6. Effof DNA ASEHANE CRENAIONM AR 2 =717

HIALY SARH7IK = HEf YoM 2] S0 0|X|X| Rst A0 =X 4=
HUSE B 2AsE T+
e

CEH A0l A] EHOF DNA A48 A= HAXHVIX| MgPHo |t A7t A>MEIAQLt T2 =7+ HEfAI0] HsH =
o HEE THEfLO HIsH =X| 242 HO|Ch FRECH ZAL Aoyt 24240] Efore| fEEE 7= & &

M M= AfE ol AtloM=E YR} Gle SEHOIT

7|

[t

a
#1 29 U W}
ZLHO M= O[ofl CHSH H1Qto]| MR dt @ict 22| M1uE 2™ 20153 SMFM 7H0|E21012 MEZAL 21
0| A0 TX|T Qo] HESH 0l= XS0 |2t ™WIIBHTE 2015 ACOGRF SMFM 2015 7H0|E210| A
= CHEHQUAIOA] EHOF DNA MEHZIAF= HOE|X| 41 QICH 2016 RANZOOGOH A= THEHRIAIN] HIsH S5

7t M1 HAS7H Y HIE0| O &7| W20l BAE AYsH| T S22 4F0| sttt BAISH AC,

—

KQ6 EHOFDNA MEZAL= CIEHUAOIM RS = U=7F?

XIE oot HuSE  2HRE
SMFM CHEHQUAIO A EHOF DNA MEZAF ETE0] A0 X1 QJAO{A, A FARKEH | HMIAIQHE
2015 5t7|ofl= A[StHEo| BCt.
ACOG EHOt DNA MEHZAN= THEf A0 A= B E|X| §4=Ct, HMAlQreE | MAIQHE
2015

RANZCOG | HrEfQUAlof HIsH M2 =xtel HToM 2EnE Z450] Jon, otXIZEX|S| | HMAIRHE | HIA|QHs
2016 Zut= TEfJAlo| Zutof| bisH DIZH=TH B0| 2 &S ZutE 2o|n lth
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SMFM | ACOG | RANZCOG
2015 2015 2016
Metdo= 27= Etgsict (Y/N/U) Y Y Y
ZO|Z| ZHMMEk0 | = ZHE missE A A2 Wt Y Y Y
=7 MEf 7|Z0] HEFsiTt N N N
MEHE Ao NE I T2 EE2 220 siAEE0] FeTict Y Y Y
Outcomes were clinically sound. Y Y Y
MEHE Ao At BfEY HIMo| AL S 71ES HAES| Hudict (HT7EF, N N N
FrREHH 5)
= 2| M= Ht N N N
=9 LiZat #rek2 ko] ULk (Y/N/U)
7= ZEAo|ch MEbE TS0 LetE BiXiet SAH2 Bl SHsk= | Y Y Y
Htofl SEetct
4EZ XIX|st= ST dlo|E{2t 2A40| 1, 7H7H AFS0| MAlSt= Z22= N N N
UEt0| ACH THF HO|E{ofl 2 UX|7F ACHH, TmedEl TEhs MEstn 2 udict
AE2 Yo HTFH0| ALk (SAXN FolH2 Y= LMD} e LRSI Y Y Y
of=tt)
The conclusions derived from data point to effectiveness/ineffectiveness N N N
of the intervention and the recommendation is written accordingly.
227t ofRloll= SRE S E 2 "HUsHK| §42'S EEe "I S AR UCL N N N
The hierarchy of strength of evidence is adequately described. N N N
JRHEso 2 0| Huote| mpshH Z27{9| A2 HIEE! 2>S LiZEoHK| =Lt Y Y Y
IRt =20 7|0t 2712 Z=7F MESHA| Me k|1l BfEgo] YISt Y Y Y
O|=t a2l M=Eo| UCt N N N
£2M U M2M H7} (Yes/No/Undetermined)
SMFM | ACOG | RANZCOG
2015 2015 2016
g #ia= &< Sttt (Y/N/U) Y Y Y
TEHREE, LUE 5)0| RAlSICH Y Y Y
79| Fut Fute] 370l fetets EIel BT MAIZIUCE. N N N
Hno| ZXHH2 CHE 7hset HEut vl wsto] SE8 0/S0] ACt N N N
HUOHL 22|Lt2t SIXE 0| 2E1E FAQ} o2 8ol = MAES|ICt Y Y Y
g #= AME< gttt (Y/N/U) Y Y Y
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sliie S/ HHl= 018 7ks3itt Y Y Y
4R MET7|£0| 012 7HSSICh. Y Y Y
HEX/M=H 2ol giCk. Y Y Y
2729

HnE TSN HEJULI0IA EHOF DNA MEZAR= THEfOF 24lof HIsH =2 EHOF DNA 2= ( 10.0%
CH 7.4% or 11.7% CH 8.7%)7F 11|11 ACH1,2). EFH E k= A7S0fA AEHoF AoIM AHiig0| o =
A B3 =3 ot [2.3] w2t CrEfor AI0flA EHOF DNA MEHARE HEJAC] 240l 0IX|X| Rt

AT MEHAIZO| A2 EXFSICL,

1 DA

L FUME R 52

CHEH L0l Af EHOF DNA AIEHAZF LR AlRME|D X2, =X Z20E 0= =L At= 7t Gl

Lt. o|S1t oloH
a.o|&:

=1

HIEES BAE Sdli T2 ZALECE 0|2 F0f FAK| oldfs ME

o

4 i,

[*]

b. ¢I5H:

Zut il Al Ol= & Efofe] RIS BAE 4 |l UHEE 7|E HAF 20t Z7(0f ZAtZne] 2t

d H Ute| Rt HIES &=esliof Bith.

Ct U 8810 &8

FIBXIF FU) S84} HBHS 3 227t g HOR BHEIRCY,
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ZA=E

Author Del Mar Gil,2014 [1]

Design Prospective study

Subjects Risk for trisomies 21, 18 and 13 by cfDNA testing were estimated in stored plasma
samples obtained at 11-13 weeks' gestation from 207 pregnancies with known
outcome and prospectively in 68 twin pregnancies undergoing screening at 10-13
weeks.

Results The median of the lower fetal fraction in the prospective study of twins was 7.4% (IQR

range 5.9-10.0%), which was lower than in our previous study in singletons (median
10.0%, IQR 7.8-13.0%).

Level of evidence

1+

Author Bevilacqua,2015[2]

Design Prospective study

Subjects cfDNA testing was performed in 515 twin pregnancies at 10-28 weeks’ gestation. The
failure rate of the test to provide results was compared with that in 1847 singleton
pregnancies.

Results Failure rate of the cfDNA test at first sampling was 1.7% in singletons and 5.6% in

twins. Of those with a test result, the median fetal fraction in twins was 8.7% (range,
4.1-30.0%), which was lower than that in singletons (11.7% (range, 4.0-38.9%)).

Level of evidence

1+

Author Sarno,2016 [3]

Design Prospective study

Subjects 438 twin and 10 698 singleton pregnancies undergoing screening for fetal trisomies
by cfDNA testing at 10+0 to 13+6weeks’ gestation. Multivariate regression analysis
was used to determine significant predictors of fetal fraction and a failed result.

Results The median fetal fraction was lower (8.0% (interquartile range (IQR), 6.0-10.4%) vs

11.0% (IQR, 8.3-14.4%); P<0.0001) and failure rate after first sampling was higher (9.4%
vs 2.9%; P<0.0001) compared to in singletons.

Level of evidence

1+
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1. del Mar Gil M, Quezada MS, Bregant B, Syngelaki A, Nicolaides KH. Cell-free DNA analysis for trisomy risk
assessment in first-trimester twin pregnancies. Fetal Diagn Ther 2014;35:204-11.

2. Bevilacqua E, Gil MM, Nicolaides KH, Ordonez E, Cirigliano V, Dierickx H, Willems PJ, Jani JC: Performance
of screening for aneuploidies by cell-free DNA analysis of maternal blood in twin pregnancies.
Ultrasound Obstet Gynecol 2015;45:61-6.

3. Sarno L, Revello R, Hanson E, Akolekar R, Nicolaides KH. Prospective first-trimester screening for

trisomies by cell-free DNA testing of maternal blood in twin pregnancy. Ultrasound Obstet Gynecol
2016;47:705-11.
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KQ7. EHot DNA AIEZiAtolM DofHZ 02 L2 %O Haat 3|7

AT EHO} HAX|O|AS E10I5H7| I8t RlE™ ZITHZHALS HISiCt &EH ZITZA}L 810] HIZFH X2l
e A mIZSPRPNI= RN A== ko)
HusSs B e 2++
ML
L

EHOF DNA B AL 2Vt P22 Lz ER US + U= GMA| oldat, SIS 2fs et e ZA
S(EEUSZYH E2 YTARE)at F71EQ Efor =St ALl Chal &fEsHoF Bttt &4 2t L2 o
‘g2 EHOF DNA MEZA0]| CHer &FHO0| 7hstt At M2l Yot REIsiAiete| JEO| ER5IT,. 22 X| Ef
Of DNA MEHA} g2 LI 0|R2 i SZS A= etelct. 24 2t L2 BR= H

Of DNA MEZAS] SHUSE7} iR =7| HZ0f Ch2, OIEXE, MEtR S22 Y¥Es iR Rt [1].

11

oY

X QICt 2| HTE E™ 20154 SMFM 710|=E21212 £ ™ EHO} DNA
MEZALS] BMA} L2 UM BAS Tefsh= ZR0] EHOFS| HAK| 04t O STIS ISt T+ ZHAKE
DOFRDMZAO|LL USRS CHEH OHLHE roto} Stotm EaT Q/ct 20134 SOGC| 7H0|=21Q104| A

T A Y 2ol AMR0M il SEE 12StE B HEA| ASXQ Efor SAMA| 2 HAE Sl 2

A4=017|= SFXIZE E{OF DNA MEZAIAM Y Alzlet /IS2d AlIE 215t HE QUCH[2,3]. 0] HAk= &
ZI HAZt O Ch2ESe| 3% THEZ7} 100%, 2101 0.1% 0[2H0| 1 | =EX=SS 0] thshA= 2!
U= 97%, $IL40] 0.1% O[ZH0|CH4] =2|2f 31,030 US| HAMIE Y E §F AT0A ZE AfHM
A| o &foll Chet AMoS = 82.9%, CH2E= 0l CHalAl= 90.9%UCHS]. W2kA EfO} SAK| O[S 2l

>
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KQ 7. EHOF DNA MEZHAM neiFZo= L2 22 MEs ZR|=?

NES ek Huss | dNARE
SMFM | 4l BZ4E T2{sh= LR A= BIEA| EfOte] SAK| O]y HF &S B 2++
2015 | ®lgt F7F AHSEUS 2 A0|LE Aol Tt QHHE 2rotof Bt

Aot ot
SOGC |2E oy 2yt L2 AR S2 S01Z 4 gl= ZFES 2l7] Tojl Hr=A B 2++
2013 | EEX S HALZ Eflore] FAIK| 0|42 EHlsOoF STt
Z7{et ol Uzt Tt (Yes/No/Undetermined)
SMFM SOGC
2015 2013
1. &Moo 2 Z274= Etgsict (Y/N/U) Y Y

0TI HATZFO| EE 2HE missE ARM2 Rt Y Y
=7 MEH 7|Z0| HEfSIC). Y Y
MEHE Ao NE I T2 EE2 220 s EZ0] FEEiTt Y Y
Outcomes were clinically sound. Y Y
AERE i1o] 2t ENEY TWU ol ARSSH 7 [ES &S| 3t (BERF, ARG ) Y Y
H=E 2| M2 Rt Y Y

2. 2749 Lignt #H k2 Aetdo| ATk (Y/N/U) Y Y

7= AEAo|Ch MEtE ATPSof ZEHE et SN2 Huoto| M SHSH= Hiof Y Y
Skt
AEZ XIXlok= A7 Clo|E2t 2490| A1, 7H7H AT S0| MAISk= Zih= Yetdo| ACH Y Y
2fof o|O|Efoll EYX|7} UCHH, 12w TS MZstn H it
AE2 UM HHAY0| AUCH (EAIX RIS Yt etz Mt St UX|SHK| 24=Ct) Y Y
The conclusions derived from data point to effectiveness/ineffectiveness of the U v;
intervention and the recommendation is written accordingly.
7L ol SAYSE ' =2 'HISIK| S'E ZEE YEst AR T UL Y Y
The hierarchy of strength of evidence is adequately described. N N

3. ZHxo R 0| Auioto| melA Z7{0| A2 HIEE! H=iS LS| b=Ct. (Y/N/U) N N
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et =20 7|08t 29| 27t MBS MaEu EtEdo| St Y Y

OS2t 2{sHo] XM= 20| ULt U u

22M gl M2M W7} (Yes/No/Undetermined)

SMFM SOGC

2015 2013
siE = 8 2ESICt (Y/N/U) Y Y
ATYEHFEHE, LYE S)0| FAlSIT U U
=7{2| Zut Fute| I710f Fefch=s Hu Q| =Tt AU Y Y
DO Y2 CHE 7hs e Pt H|wsto] S2¢t 0150] ot Y Y
k2 La|Ltat XISl 2t YAt oz Fo SiCt. Y Y
g B= A& 2 sict (Y/N/U) Y Y
sl S/ HH|= 018 7Is3itt Y Y
LA TR (20| 018 7HSstiT. Y Y
HEXM/M= &Ho| glrt. Y Y

ru

7 Qof

£=017|= SHXIZE EHOF DNA MEZAOIA ALY Azt 2IS4 AlEE 20gt bt UCH[2,3]. 0] HAks =
ZI AL OfL|H CH2EZ 2| 4 TIZE=T} 100%, Y40 0.1% 0|2t == Z 0 EHoH)\E 2l

2 97%, 124401 0.1% DI2Ho|CHAL 29lo| 31,0302 AAIRO| HHE TR Bt AT ZE Aol
& oAl CHEE YMUSEE=E 82.9%, CHREZ | CHahAl= 90.9%XCH5]. [2tA] Efor SAiK| o|AS &
571 9iet S HAL 20| YD) Zlof ZHHA EfOR] HAR| OLMOY ChSt THEHS Bl e 2

ASICY,

LI

L FUME R 8

EHOF DNA MEZALS| LM(T 9= EE)E0ILE 2 OIS=0ll ChohM= CHEY U= =L X127 HFSHT
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Author Pe'er, 2014 [5]

Design Prospective observational study

Subjects 31,030 mothers excluding gestational age <9 weeks, multiple gestation, donor egg
pregnancy, surrogate carrier, missing patient information, sample received >6 days
after collection, insufficient blood volume (<13 mL), wrong collection tube used, or
damaged sample

Results In all, 507 patients received a high-risk result for any of the 4 tested conditions

(324 trisomy 21, 82 trisomy 18, 41 trisomy 13, 61 monosomy X; including 1 double
aneuploidy case). Within the 17,885 cases included in follow-up analysis, 356 were
high risk, and outcome information revealed 184 (51.7%) true positives, 38 (10.7%)
false positives, 19 (5.3%) with ultrasound findings suggestive of aneuploidy, 36 (10.1%)
spontaneous abortions without karyotype confirmation, 22 (6.2%) terminations
without karyotype confirmation, and 57 (16.0%) lost to follow-up. This yielded an
82.9% PPV for all aneuploidies, and a 90.9% PPV for trisomy 21. The overall PPV for
women aged jA35 years was similar to the PPV for women aged <35 years. Two
patients were reported as false negatives.

Level of evidence

2++

Author Han, 2014 [6]
Design Expert opinion
Subjects U
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Results Patients and providers both must be informed of these important points: (1)
the detection rate is superior to other prenatal screening tests; (2) the test is not
diagnostic; (3) diagnostic testing is recommended to confirm a positive NIPT result,
and (4) NIPT is not as comprehensive as invasive testing.

Level of evidence | Good practice notes (consensus-based)

PN

ral

AIE

. BCPS. Perinatal Services BC Obstetric Guideline:Prenatal Screening for Down Syndrome,Trisomy 18
and Open Neural Tube Defects.Vancouver, BC Canada2006 [cited Sept 9,2018]; Available from: http://
www.perinatalservicesbc.ca/Documents/Guidelines-Standards/Maternal/PrenatalScreeningGuideline.
pdf.

. Mennuti MT, Cherry AM, Morrissette JJ, Dugoff L. Is it time to sound an alarm about false-positive cell-
free DNA testing for fetal aneuploidy? Am J Obstet Gynecol 2013;209:415-9.

. Willems PJ, Dierickx H, Vandenakker E, Bekedam D, Segers N, Deboulle K, et al. The first 3,000 Non-
Invasive Prenatal Tests (NIPT) with the Harmony test in Belgium and the Netherlands. Facts Views Vis
Obgyn 2014,6:7-12.

. Norton ME, Jacobsson B, Swamy GK, Laurent LC, Ranzini AC, Brar H, et al. Cell-free DNA analysis for
noninvasive examination of trisomy. N Engl J Med 2015,372:1589-97.

. Dar Pe, Curnow KJ, Gross SJ, Hall MP, Stosic M, Demko Z, et al. Clinical experience and follow-up with
large scale single-nucleotide polymorphism-based noninvasive prenatal aneuploidy testing. American
Journal of Obstetrics and Gynecology 2014;211:527.e1-e17.

. Han CS, Platt LD. Noninvasive prenatal testing: need for informed enthusiasm. American Journal of
Obstetrics and Gynecology 2014;211:577-80.
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Author Tabor A, 2009, [7]
Design Systemic review and meta-analysis
Subjects 64,207 pregnant women
Intervention Amniocentesis or chorionic villus sampling
Results The miscarriage rates were 1.4% (95% Cl, 1.3-1.5) after amniocentesis and 1.9% (95%

to those performing more than 1500 procedures.

Cl, 1.7-2.0) after CVS. The postprocedural loss rate for both procedures did not change
during the 11-year study period, and was not correlated with maternal age. The
number of procedures a department performed had a significant effect on the risk of
miscarriage. In departments performing fewer than 500 amniocenteses, the odds ratio
for fetal loss was 2.2 (95% Cl, 1.6-3.1) when compared to departments performing
more than 1500 procedures during the 11-year period. For CVS the risk of miscarriage
was 40% greater in departments performing 500-1000 and 1001-1500 as compared
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Subjects

A total of 9648 prenatal samples were analyzed by karyotyping plus PNBoBs™ and
classified by prenatal indication. Chorionic villous (CVS) and amniotic fluid (AF)
samples collected for fetal karyotype analysis that were received from May 15" 2010 to
December 31 2013 in several participating laboratories were prospectively analyzed
as described below and included in the study. We also included fetal or chorionic villi
biopsies collected from miscarriages and intrauterine fetal death cases and sent for
karyotyping during the same period.

Intervention

Amniocentesis or CVS

Results

The overall incidence of cryptic imbalances was 0.7%. The majority involved
the DiGeorge syndrome critical region (DGS). The additional diagnostic yield of
PNBoBs™ in the population with a low a priori risk was 1/298. The prevalences of DGS
microdeletion and microduplication in the low-risk population were 1/992 and 1/850,
respectively.

The frequency of the submicroscopic defects targeted by PNBoBs™, estimated to be
~0.16 to 0.3%, present study was not significantly different among maternal ages
less (MA) or greater than 35 (AMA), and there was no difference for women with
positive screening for Down syndrome (IMSS-DS). These findings demonstrate that
submicroscopic partial imbalances are not maternal age dependent and are not
associated with maternal serum or ultrasound markers for DS.

The constant a priori risk for common pathogenic cryptic imbalances detected by
this technology is estimated to be ~0.3%. A prevalence higher than that previously
estimated was found for the 22q11.2 microdeletion. Their frequencies were
independent of maternal age. These data have implications for cell-free DNA screening
tests design and justify prenatal screening for 22q11 deletion, as early recognition of
DGS improves its prognosis.

Level of evidence

2+
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ACOG | NICE | SOGC | SOGC | CNGOF
2016 | 2010 = 2017 | 2005 | 2011
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Outcomes were clinically sound. Y Y Y Y Y
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The conclusions derived from data point to effectiveness/ U U Y Y U
ineffectiveness of the intervention and the recommendation
is written accordingly.
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Subjects

4374 pregnant women took part in the study. 1916 (87.8%) of 2183 women in the
early amniocentesis group had their amniocentesis before 13 gestational weeks. 1775
(81.2%) of 2185 women in the midtrimester group had their amniocentesis after 15
gestational weeks.

Intervention

Early (11%°-12"° weeks) (EA) or mid-trimester amniocentesis (15'°-16°)
(MA)

Results

There was a significant difference in total fetal losses for early amniocentesis
compared with midtrimester amniocentesis (7.6% vs. 5.9%; difference 1.7%, one-sided
Cl 2.98%, p=0.012). There was a significant increase in talipes equinovarus in the early
amniocentesis group compared with the midtrimester amniocentesis group (1.3% vs.
0.1%, p=0.0001). There was a significant difference in postprocedural amniotic-fluid
leakage (early amniocentesis 3.5% vs. midtrimester amniocentesis 1.7%, p=0.0007).

Level of evidence

1+

Author Winsor EJ, 1999 [3]

Design Prospective study

Subjects Cytogenetic results from a large multicentre randomized controlled study of 2108
amniotic fluids obtained at 117°-12"° weeks (EA) and 1999 fluids at 157°-16"° weeks
(MA) were compared.

Intervention Early (11%°-12"° weeks) (EA) or mid-trimester amniocentesis (15'°-16°)
(MA)

Results There was no statistically significant difference in the rate of chromosome

abnormalities (EA=1.9 per cent; MA=1.7 per cent) or level Il mosaicism (EA=0.2 per
cent; MA=0.2 per cent) between the groups. Level | and Level Il mosaicism occurred
more frequently in MA. Maternal cell contamination was not significantly different
between the groups, but maternal cells only were analysed from one bloody EA
fluid. The number of repeat amniocenteses because of cytogenetic problems was
2.2 per cent in the EA group compared with only 0.3 per cent in the MA group. On
average, culture of EA fluids required one day more than MA fluids. Although both
culture success (97.7 per cent) and accuracy (99.8 per cent) were high for patients
randomized to the EA group, routine amniocentesis prior to 13 weeks’ gestation is not
recommended for clinical reasons including an increased risk of fetal loss and talipes
equinovarus.

Level of evidence

1+

Author

WHO/PAHO, 1999 [9]

Design

Retrospective study
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Subjects

Data concerning 216,381 chorionic villus sampling (CVS) cases are now in the WHO
CVS Registry. All centres who could provide data on all CVS with infant outcomes
to include infants with or without congenital malformation were contacted and
registered. The data were then analysed using a standardized, internationally accepted
classification.

Intervention

CQvs

Results

CVS remains the only established method for prenatal diagnosis of genetic and
chromosomal disorders in the first trimester of pregnancy, and further, still appears
to be safe and reliable in experienced hands. The practical value and the need for
CVS is further expected to increase significantly with the current shift towards the
first trimester of maternal serum and ultrasound screening for Down syndrome and
other common chromosomal disorders. Collaborative data are necessary in view of
individual centres’ experience being insufficient to establish causal relationships for
relatively rare congenital malformations. Thus, the WHO CVS Registry data remain
the only reliable source for ongoing surveillance of CVS safety. Our updated analysis
of WHO CVS Registry data confirms that CVS carries no increased risk for fetal loss or
congenital malformation, taking into consideration for the first time malformations in
non-viable fetuses and terminated pregnancies.

Level of evidence

2+

Author Kuliev A, 1996 [10]

Design Retrospective study

Subjects The WHO-sponsored Chorionic villus sampling (CVS) registry has been maintained
since 1983 and, as noted, now includes data from 146 centers, each of which has
registered from as few as 3 to as many as 13,500 CVSs. A total of 158,774 cases with
data available on pregnancy loss from all centers was registered up to May 1994.

Intervention Vs

Results The chorionic villus sampling registry shows that chorionic villus sampling is currently

performed primarily between 9 and 12 weeks' gestation and carried no increased
risk of limb reduction defects: the over NI incidence of limb reduction defects after
chorionic villus sampling is 5.2 to 5.7 per 10,000, compared with 4.8 to 5.97 per 10,000
in the general population. Analysis of the pattern distribution of limb defects after
chorionic villus sampling revealed no difference from the pattern in the general
population. This applies specifically to transverse limb defects. Together with the
overall incidence of limb reduction defects, these data provide no evidence for any
risk for congenital malformation determined by chorionic villus sampling. Because
chorionic villus sampling is currently performed generally after 8 completed weeks
of pregnancy, few data are available for analysis of complications related to earlier
procedures. Avoiding early chorionic villus sampling also excludes sampling in cases
of early fetal death, which can be diagnosed reliably by ultrasonography at 9 weeks of
pregnancy.

Level of evidence

2+
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Author Sundberg K, 1997 [12]

Design Prospective study

Subjects 1160 pregnant women were randomly assigned one procedure (581 early
amniocentesis, 579 CVS) after a baseline ultrasound examination at 10 weeks’
gestation and were followed up until birth.

Intervention Early amniocentesis (11-13 weeks' gestational age) or chorionic villus sampling (10-12
weeks' gestational age)

Results We found a significantly increased occurrence of talipes equinovarus in the early

amniocentesis group (p<0jx01), the risk of which was associated with sampling at the
earliest gestational ages and with temporary leakage of amniotic fluid after sampling.
Therefore, the trial was stopped early, which reduced the power of the safety study.
4in8% (27) of fetuses in the CVS group and 5j94% (30) in the early amniocentesis
group were lost after randomisation (p=0j266). More detailed survival analysis did
not show any significant differences in fetal loss rates. Leakage of amniotic fluid after
sampling occurred significantly more frequently after early amniocentesis than after
CVS (p<0j2001), but we found no other major differences in pregnancy complications.
Significantly more CVS than early amniocentesis procedures were repeated or failed to
produce a karyotype (p<0j01).

Level of evidence

1+

Author Brambati B, 1992 [13]

Design Retrospective study

Subjects From April 1988 to December 1990, 313 singleton and 4 twin high genetic risk
pregnancies underwent chorionic villus sampling (CVS) at 6-7 weeks’ gestation at the ‘L.
Mangiagalli’ Clinic of the University of Milan and at the Reproductive Medicine Centre.

Intervention Early CVS (6-7 weeks of gestation)

Results Sampling was feasible in 97.7 per cent of cases; chorionic tissue specimens of more

than 10 mg were obtained in 94.4 per cent of cases at the first needle insertion and in
100 per cent after a second attempt. Fetal karyotyping succeeded in 99.4 per cent of
cases, while no diagnostic failures were reported in enzymatic and DNA analyses. Fetal
loss rate in the first 4 weeks after CVS was significantly higher than in the later CVS
series (7.2 vs. 2.5 percent), but 50 per cent of losses were observed within 2 weeks in
cases of inviable aneuploidies. A high incidence of severe limb abnormalities (1.6 per
cent) was detected in pregnancies intended to continue, confirming the etiological
role of early CVS. Unclear visualization of the placental limits and poor control of the
needle path are thought to be the main reasons for the vascular disruption of the
chorionic plate, and thereby hypoxic embryo tissue damage. A better selection of
cases, together with high-resolution vaginal ultrasound visualization, and analytical
techniques requiring a minimal amount of tissue should avoid any teratogenic effect
of early CVS.

Level of evidence

2++
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KQ 3. 8RUSZYH ZiPt 2XOINE 22 L2 H o{EH sHok 5h=717?

N ok HusE 2ASE
ISUCG | A4=TXI&0lM ZXI0IMIB0| LI2H [H oE0| ZeotH Efjor ZXI0INES | HMAIRE 2++
2016 | oty sl EHEMAE0| 2HRE 4= AT
%E‘EI%E*”WOM EHgt 2XIOIMEO| LIQH R oH0| HR5tH, B0} AR 2-
ZXIOIMES 57| Sl Y+=TXTtEHeg 4 ATt
ACOG | SZ2USZMZAIM ZXI0|MB0| LIQH Ad4-HRES & 4= QUL SINEIE] 2+
2016 | ut7oll= 82USZMA0ILE LRSI SMA 2XHO|ME0] LI H
BIETXIES Al XD, 220l LeHRE0M 2RI MH £ U=
0|2t OFX7IX|2 ofl 22| o =0l ==20] o ElCtn Sk
SOGC |8z MANM ZXI0IMNE0| LIRM =2 ZAIZ A4-HXE0| FIMHo=2 | AR HIAl2Fg
2005 | MIZEofofat Bt
2712t H1oo| oM T} (Yes/No/Undetermined)
ISUOG | ACOG | SOGC
2016 2016 | 2005
1. &8N o2 7= Efgsitt (Y/N/U) Y Y Y
0TI PATZFO| AT 2 HE missE R M2 Rt U U U
=7 MEf 7|Z0| HEFSiTt U U U
MEHE Ao NIt T2 EE2 22| A0l Fefsict Y Y Y
Outcomes were clinically sound. Y Y Y
MEHE 5ol At EtEd "Itol ALZS 7|EE MAEs| Eudict (HTEF, N N N
S2r2EHE 5)
HEE 2| M2 Rt Y Y Y
2. 2749] LiEat Huok2 2o QUL (Y/N/U) Y Y Y
== AFHo|c, MEiE AP S0l ZaE EXiet SME2 HutiM S#sl= U Y Y
btof| SEet|
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QAT 2ok Co|E{ofl S LX|7t ACHH, 1 E TS MEste S et
AE2 YA HTHO| UCH (SAH Fd2 oA HHH S LRIGHK] Y Y Y
2=Ct)
The conclusions derived from data point to effectiveness/ineffectiveness of Y Y Y
the intervention and the recommendation is written accordingly.
277t kROl EAHE E' 22 'HUSHK| UE'S et W AR UL Y Y Y
The hierarchy of strength of evidence is adequately described. N N
3. MHtMo 2 0| Huote| ek Z7{0| A2 H|ER! YRS LHESHK| =L (Y/N/U) N N N
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Author Goldberg JD, 1997 [4]
Design Retrospective cohort study
Subjects A retrospective analysis of 11,200 consecutive patients undergoing chorionic villus

sampling at the University of California, San Francisco, during the period from Jan. 1,
1984, to June 1, 1996, was undertaken.

Results A total of 140 cases of mosaicism were identified for an incidence of 1.3%. Follow-
up information was available for 130 cases, 26 of which (20%) were confirmed in fetal
tissue. Confirmation rates for specific types of mosaicism were as follows: autosomal
trisomy 7.6%, sex chromosome 25%, structural abnormality 27.3%, and marker
chromosome 77.8%. Neonatal outcome was normal in all cases for which pregnancy
continued.

Level of evidence 2+

Author Baffero GM, 2012 [8]
Design Retrospective cohort study
Subjects Women diagnosed with CPM between January 2005 and December 2009 were

identified. They were matched to women with unremarkable CVSin a 1: 2 ratio by
study period and contacted by phone for interview.

Results One hundred fifteen exposed and 230 unexposedwomen were selected. Baseline
characteristics did not differ between the study groups apart from maternal body
mass index, which is mildly higher in the CPM group (+0.6 kg/m2, p=0.047), and
maternal age, which is higher in women with type Il CPM(39.7_2.6 vs 37.1_3.2 years,
p = 0.005). A higher frequency of gestational hypertension was observed in exposed
women (10% vs 2%) (p = 0.003). Small for gestational age newborns were more
frequent in women with type | CPM (15% vs 5%, p = 0.03). The incidence of other
main complications of pregnancy (stillbirth, prematurity, preeclampsia and gestational
diabetes mellitus) was similar. Neonatal complications

and subsequent infant health and development did not also differ.

Level of evidence 2++
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1. Ghi T, Sotiriadis A, Calda P, Da Silva Costa F, Raine-Fenning N, Alfirevic Z, et al. International Society of
Ultrasound in Obstetrics and Gynecology (ISUOG). ISUOG Practice Guidelines: invasive procedures for
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The conclusions derived from data point to effectiveness/ N Y Y
ineffectiveness of the intervention and the recommendation is written
accordingly.
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Author Tabor A, 1986 [5]
Design Prospective cohor study
Subjects 0f655 Rh negative women without anti-D antibody in their serum at genetic

amniocentesis, 3161 delivered a' Rh, positive infant. Prophylactic treatment with
anti-D immunoglobulin was not given at amniocentesis.

Intervention The women were followed prospectively, being given a screening test for antibody
after amniocentesis, at delivery, and. six months later.

Results Five of these 361 women yielded a positive test result due to antiD antibody. The
immunisation rate after genetic amniocentesis was no higher

than the spontaneous immunisation rate during pregnancy. Four women who had
two amniocenteses in the same pregnancy and 34 women who had -amniocentesis
in two consecutive pregnancies with Rh positive fetuses were not immunised. Among
six women with anti-D antibody in their serum before amniocentesis the titer of
antibody increased in, three. Amniocentesis may have worsened the. outcome of
these pregnancies.

These results suggest that the risk of immunisation in Rh negative women is small.

Level of evidence  2++

Author Murray JC, 1983 [6]

Design Retrospective cohort study

Subjects We report on the incidence of Rh isoimmunization after genetic amniocentesis at our
institution

Results In 115 Rh negative women who underwent amniocentesis and subsequently

delivered Rh positive infants, there were 4 (3.4%) sensitizations before birth. This
was significantly greater than the 1.5% rate of gestational sensitization found in
pooled populations of women who did not undergo amniocentesis. We also noted a
significant increase in the number of sensitizations that occurred before 28 weeks. The
results were consistent with those of previous studies of this issue, and are discussed
in relation to current policies for managing Rh negative women who have second
trimester amniocentesis.

Level of evidence 2++

X =
ek

ral

1. Stergiotou |, Borobio V, Bennasar M, Goncé A, Mula R, Nuruddin M, et al. Transcervical chorionic villus
sampling: a practical guide. J Matern Fetal Neonatal Med. 2016;29:1244-51.
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. Ghi T, Sotiriadis A, Calda P, Da Silva Costa F, Raine-Fenning N, Alfirevic Z, et al. International Society of
Ultrasound in Obstetrics and Gynecology (ISUOG). ISUOG Practice Guidelines: invasive procedures for
prenatal diagnosis. Ultrasound Obstet Gynecol 2016;48:256-68.

3. Amniocentesis and Chorionic Villus Sampling: Green-top Guideline No. 8. BJOG 2010.

. Royal College of Obstetricians and Gynaecologists. The use of Anti-D Immunoglobulin for Rhesus D
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1986;293:533-6.

. Murray JC. Karp LE, Williamson RA, Cheng EY, Luthy DA. Rh isoimmunization related to amniocentesis.
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DA FEHUF LY BIt7HSE0| USER, thy ULR| YES 1ot A Tl what
- HEH TIHHALS A 6RE 2HE XS BT
HuSE B THRE 2++
7H il
Yol TRE B, CYUY, olo|= S9| Hio|HA ZFEEM0| Ol2tE d2= BeXel MU Mz
= Qlgh Efol A P2 W20l ATTITHEA Lol MEof U0 o|=ZIo| H=0| SKotrta & 4= Qrt
Hio|2{A HERES 7IX|1 Qs RS2 Efor S20| FHUE Zafeh 2| 2 ZAL Efjor=30f, Ef
Of DNA MEZAL 22 HIESH MHTIE AL F2 FHE 4 ACH 5] XIS7HK| €27l Hizs HE
of 20N LrTXtas A S Me +XHHE0| SII6HK| e A2 2N UKD, 2= 7HsSSt
W ol UMRS0| X LHTITHA 22X oA & TRt Ut ZaFEeS 7 YARS2 o
1 o2 TS0 SES JEHE Soll et MHUME MHS & + UEE =3 2= A0| iR SSict
= OF O] I:
7= H1 Qo U my}
YLV BYZIE E= CYZE £= ofo|=0] #FE 22, daXd IHEAIL +2HEe 2d= S0t

ol

AlZI=7t0] et 22| Huete 2= 2016F The International Society of Ultrasound in Obstetrics and
Gynecology (ISUOG) Practice Guidelines: invasive procedures for prenatal diagnosis [1], 2016 The
American College of Obstetricians and Gynecologists (ACOG) : Prenatal Diagnostic Testing for Genetic
Disorders: Practice Bulletin [2], 20133 Society for Maternal Fetal Medicine (SMFM) Clinical Guideline:
Fetal blood sampling [3] 2010 Royal College of Obstetricians and Gynaecologists (RCOG) Green—
top Guideline: Amniocentesis and Chorionic Villus Sampling [4], 20142 Society of Obstetricians and
Gynaecologists of Canada (SOGC): Prenatal Invasive Procedures in Women With Hepatitis B, Hepatitis

C, and/or Human Immunodeficiency Virus Infections [5]2 & %= QICH AHZ = 710|EERISAM 25X
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The conclusions derived from data point to Y Y Y Y Y
effectiveness/ineffectiveness of the intervention and
the recommendation is written accordingly.
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Subjects

We performed a case-control study on infants who were born to HBsAg+ mothers
without antiviral exposure and completed appropriate immunization. Infants born
to mothers with amniocentesis were compared to those without amniocentesis to
assess VT rates, which were defined by the percentage of infants with HBsAg positivity
when they were 7-12 months old.

Results

Of the 642 consecutive infants enrolled, 63 infants with amniocentesis were
compared with 198 matched infants selected from the remaining 579 infants without
amniocentesis. There was a higher VT rate in infants with amniocentesis than in those
without amniocentesis (6.35% vs. 2.53%; p = 0.226). Maternal HBV DNA levels before
amniocentesis were further stratified to <500 copies/ml, 500-6.99 log10 copies/ml,
and P7 log10 copies/ml for subset analyses. There were no significant differences in
the VT rates between the amniocentesis group and the control group if the maternal
HBV DNA levels were <6.99 log10 copies/ml. However, a significantly higher VT rate
was observed in the amniocentesis group vs. the control group if the maternal HBV
DNA levels were P7 log10 copies/ml (50% vs. 4.5%, respectively, p = 0.006). According
to baseline value risk analyses, performing amniocentesis on highly viremic mothers
was a risk factor for HBV transmission (OR = 21.3, 95% Cl: 2.960-153.775).

Level of evidence

2++

Author

Towers CV, 2001 [8]

Design

Retrospective cohort study

Subjects

This study was a prospective longitudinal analysis that identified hepatitis B surface
antigen—positive patients who presented for amniocentesis. Cord blood was obtained
from these patients at the time of delivery. Cord blood was also obtained from a
group of hepatitis B surface antigen—positive patients for whom no amniocentesis
was performed. All samples were analyzed for the presence of hepatitis B surface
antigen and hepatitis B deoxyribonucleic acid.

Results

A total of 121 hepatitis B surface antigen—positive pregnant women were identified.
In the 72 pregnancies in which amniocentesis was not performed, 18% of the cord
blood samples were positive for hepatitis B surface antigen and 4% were positive
for hepatitis B deoxyribonucleic acid. Of 47 amniocentesis fluid samples, 32% were
positive for hepatitis B surface antigen but all were negative for hepatitis B virus
deoxyribonucleic acid. Of 30 cord blood samples from patients who underwent an
amniocentesis, 27% were positive for hepatitis B surface antigen, but all were negative
for hepatitis B virus deoxyribonucleic acid.

Level of evidence |2 ++
Author Grosheide PM, 1994 [9]
Design Retrospective cohort study
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Subjects

From 1982 to 1989, pregnant women in two large city hospitals in The Netherlands
had serum samples screened for hepatitis B surface antigen (HBsAg). Infants
of mothers found to be HBsAg-positive received hepatitis B immune globulin
immediately after birth and hepatitis B vaccine in the first year of life. Blood samples
of infants were regularly tested for HBsAg and antibodies directed against HBsAg.
A retrospective analysis of the pregnancy outcome in HBsAg-positive women who
had invasive tests for prenatal diagnosis was carried out to determine whether
amniocentesis and chorionic villus sampling (CVS) are risk factors for the intrauterine
transmission of the hepatitis B virus. Amniocentesis was carried out in 17 HBsAg-
positive women and CVS in one case.

Results

Only two women were HBsAg- and HBeAg-positive. Prenatal diagnosis led to the
termination of pregnancy for fetal chromosome abnormality in three cases. The
remaining 15 pregnancies were uneventful; all infants were negative for HBsAg and
developed an active immune response to the vaccine

Level of evidence

2+

Author

Delamare C, 1999 [11]

Design

Retrospective cohort study

Subjects

Twenty-two HCV seropositive women were included in the study (median age: 39
years). An amniocentesis was performed in all patients during the 4th month of
pregnancy. Sixteen women also tested positive for HCV RNA in serum. The range
of HCV RNA titers was 0.3 to 15.1x10 Eg/ml (Quantiplex HCV RNA 2.0 Assay, Chiron
Diagnostics). Of these 16 viremic patients, four had an anterior placenta, ten had
a posterior placenta and the position of the placenta was not determined in two
cases. PCR (Amplicor HCV, Roche Diagnostics) was used to detect HCV RNA in
the amniotic fluid. We also studied 11 HCV seronegative women as a control group.

Results

In the viremic group (n = 16), HCV RNA was detected once in amniotic fluid. The
positive specimen was collected from a patient with an HCV RNA serum value equal to
1.1x10 Eg/ml. The placenta was in an anterior position. A PCR inhibitor was detected
in one case. No HCV RNA was detected in the amniotic fluid of six seropositive non-
viremic patients, nor in the control group. Serum HCV RNA was negative in the ten
children tested. The woman whose amniotic fluid contained HCV RNA was the mother
of one of them.

Level of evidence

2++

Author

Tess BH, 1998 [12]

Design

Retrospective cohort study

o
>

H ZITiziAb 203

r



EHOF FAUM| MEZALRF TITZALO] CHE

CHet=xEforelets| LTI = XIE

20

Subjects

Data were collected by standardized record abstraction and interview on 553 children
born to women identified as HIV-1-infected before or at delivery. Paediatric infection
was determined by immunoglobulin G anti-HIV-1 tests at age 18 months or by AIDS
diagnosis at any age. Multivariate logistic regression was used to assess the effect of
potential risk factors on vertical transmission of HIV-1.

Results

HIV-1 infection status was determined for 434 children (follow-up rate of 78%); 69
were classified as HIV-1-infected [transmission risk, 16%; 95% confidence interval (Cl),
13-20%)]. In multivariate analysis, advanced maternal HIV-1 disease [odds ratio (OR),
4.5; 95% Cl, 2.1-9.5], ever breastfed (OR, 2.2; 95% Cl, 1.2-4.2), child’s negative Rhesus
blood group (OR, 2.5; 95% Cl, 1.2-5.5), third trimester amniocentesis (OR, 4.1; 95% Cl,
1.2-13.5) and black racial group (OR, 0.3; 95% Cl, 0.1-0.9) were independently and
significantly associated with mother-to-child transmission of HIV-1. Transmission
was increased marginally with prematurity, more than 10 lifetime sexual partners
and prolonged duration of membrane rupture. No association was found between
child’s HIV-1 infection and mode of delivery or serological evidence of syphilis during
pregnancy.

Level of evidence

2++

Author

Maiques V, 2003 [13]

Design

Retrospective cohort study

Subjects

To assess amniotic fluid (AF) HIV contamination as a marker of intrauterine HIV
infection and to evaluate amniocentesis as a risk factor for vertical HIV transmission
when the mother was under antiretroviral treatment. Study design: Three hundred
and sixty-six HIV pregnant women were included in the study. AF was obtained
from three groups of patients: (a) genetic amniocentesis before 1997 (n = 11); (b)
amniocentesis a few days before the delivery day (n = 18); and (c) AF collected on
delivery (n = 38). An univariate study was conducted to analyze amniocentesis as a
risk factor of HIV transmission (groups a and b). Groups b and ¢ were recruited after
1997, these patients were under combined antiretroviral treatment, they were studied
to relate AF HIV contamination with fetal infection and maternal blood viral load at
delivery (n = 56).

Results

From 1984 to 1996, before antiretroviral therapy use in HIV pregnant women,
transmission rate was 17%. In the group of patients who underwent genetic
amniocentesis (group a) it was 30% (3/10) versus 16.2% (40/247) for patients without
amniocentesis. Between 1997 and 2000 transmission rate was 3%. In group b it was
0% (0/18) when amniocentesis was done versus 3.7% (3/81) if no amniocentesis was
done (no statistical differences). AF virus was undetectable in all samples (n ' 56) and
no newborn infection was observed after the follow up.

Level of evidence

2++

Author

Mandelbrot L, 2009 [14]

Design

Retrospective cohort study
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Subjects We studied HIV -1 infected mothers and their children enrolled in the multicenter
French Perinatal HIV Cohort from 1985 to 2006.
Results One hundred sixty-six amniocenteses were performed among 9302 singleton

pregnancies, the proportion increasing from 1.0% before 2001 to 4.7% in 2005-
2006. Use of highly active antiretroviral therapy (HAART) was more frequent in the
amniocentesis group (58.4% vs 33.2%). mother-to-child transmission of human
immunodeficiency virus (HIV)-1 (MTCT) tended to be higher in the amniocentesis
group, among mothers who received no antiretroviral agents (25.0%; 3/12 vs 16.2%;
343/2113; P = 41) as well as among mothers receiving zidovudine monotherapy
or a double-nucleoside reverse transcriptase inhibitor combination (6.1%; 3/49 vs
3.3%; 117/3556; P = .22), but the difference was not significant. Among 81 mothers
receiving

HAART, there was no case of MTCT.

Level of evidence

2++

Author Somigliana E, 2005 [15]

Design Retrospective cohort study

Subjects We conducted a multicenter case series of women who were infected with human
immunodeficiency virus who underwent amniocentesis or chorionic villus sampling
or cordocentesis during the second trimester of pregnancy and who were delivered
after January 1, 1997.

Results Sixty-three of 775 recruited women (8.1%) had performed early invasive diagnostic

techniques. This rate has improved progressively from 4% in 1997 to 14%. Two
of 60 viable infants (3.3%; 95% Cl, 0.6%-10.1%) were infected with the human
immunodeficiency virus. This rate did not differ significantly from the transmission
rate that was observed in women who did not undergo antenatal invasive techniques
(1.7%; P = .30).

Level of evidence

2++

Author Shapiro DE, 1999 [16]
Design Randomized, double-masked, placebo-controlled study
Subjects We analyzed data from Pediatric AIDS Clinical Trials Group protocol 076, a randomized,

double-masked, placebo-controlled trial that demonstrated that a zidovudine
regimen could prevent perinatal HIV-1 transmission. We estimated the zidovudine
treatment effect using the relative reduction in transmission risk among women
randomized to treatment with zidovudine compared with women randomized
to receive placebo. Univariate and multivariate statistical analyses were used to
assess whether the treatment effect differed in magnitude according to potential
antepartum or intrapartum risk factors.
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Results In the univariate analysis, the zidovudine treatment effect was found to differ

significantly in magnitude according to quartile of maternal weight at the time of
study entry (interaction test, P 5 .03); among women in the heaviest-weight quartile
(weight more than 82 kg), there was a 26% relative reduction in transmission risk,
compared with a 79% relative reduction among the other three quartiles (interaction
test). In the zidovudine treatment group, women who transmitted HIV-1 were
significantly more likely than nontransmitters to have had antepartum procedures
or conditions associated with increased risk of fetal exposure to maternal blood
or cervicovaginal secretions (43% compared with 19%, P 5 .04). In the multivariate
analysis, adjustment for the plasma HIV-1 RNA level and CD41 cell percentage did not
eliminate the differential treatment effect according to these factors.

Level of evidence 2++

O
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KO 6. 2&4A ZCHHAL 2 L Sof SfAIA|E AtLafjof TH=7?

FoALS ZEH AN M E= 30| SN AFS S HOSHK| d=Ct

S B ZHEE 2++
M
ZEH At & SRURDMZA ULFMAKE, BIEMAIE2 2STE EHA 71 HES3 018610 Efdt =
| U MHE S2 Efjor HAME MF[SH= Al=0|C AEA AR Qleh HEe| Hir= YHMoZ IR
2 mMo|Ct oHX|TH BHEE S0 Y = 7| Qe S0| RHE Lol & LR = SMHE Al
2otz BRIt &S UL O|H MHO|M RESH ZITHZHAL M = S0f|A 2MKIE AFESHOF St=7tof| CHet
HIt= OFR7EX| gl A=o|ct,

ZEA FIHAA A EE S0 SN A2 50| CHEE 2T 2= 2016Y The International Society
of Ultrasound in Obstetrics and Gynecology(ISUOG) Practice Guidelines: invasive procedures for prenatal
diagnosis [1], 20153 Society of Obstetricians and Gynaecologists of Canada(SOGC) Clinical Practice
Guideline : Prenatal Diagnosis Procedures and Technigues to Obtain a Diagnosis Fetal Specimen or
Tissue: Maternal and Fetal Risks and Benefits [2], 2013 Society for Maternal Fetal Medicine(SMFM)
= AgE 7I0|E2RISHME S8HeE EEX
2

B,

=

Clinical Guideline : Fetal blood sampling [3] & & %= UCl.
TITHEAL M = 20| SMNIE ™o 2 ALESHK| 2= A
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KQ 6. & FIEHZIAL & L S0| SHIFIS ARRaloF 5H=71?
XIE ok HusSE oHEE
ISUOG | 4-Eixk S0l Ol SIS AIRSH= %12 Hmstx| e=rt. B 2+
2016
SOGC | Oll2hs! BRI E= RIEZIAOIN ZR5HR] Sl HAloE | mIAlorst

SMFM | EiETXES0] CHE! of L& S| Abg 2l Zatofl Chet F21e| AMAI—RS Qi D 4
2013 | O|=AtRQlntets|ol M= EEX dAF Tol X2 22 olstr| fish
SHHE MEsh= AS HOsHK| Y=Ct.
2712t ool el T} (Yes/No/Undetermined)
ISUOG | SOGC | SMFM
2016 2015 2013
1. MetM o 2 Z7= EfFstict (Y/N/U) Y Y Y
Z0{7! AiTEko| A E ZHHE missE BN Hot Y Y Y
=7 MEf 7|Z0| HEFSITE Y Y Y
MEHE Ao NE Nt D2 ES2 2|0 HMER Fasict Y Y Y
Outcomes were clinically sound. Y Y Y
MEHE Ao At Bt Hotol ALEEt 7|ES X™o| Eudict (AFEF, Y Y Y
2xeistY 8)
H=E 2| M2 Rt Y
2. 2749| LhZat Hu ek xkMo| ULk (Y/N/U) Y
2= Ao C) MEE RS0 ZEE 2Xtet SIHHS HOoM SHsh=
ttofl S&ket]
AZES X|X|shz A7 H|o|E{=tEAM0] 1T, 7H7] ATS0| MAlSs Zik= Letdo| Y Y Y
QAT 2ok HO[E{ofl 2 UR|7t QUCHH, 3 E EEHE XMESi H it
AE2 Yo BHYO| UL (BN Fold2 Ao gut et LRSI Y Y Y
24=Ct)
The conclusions derived from data point to effectiveness/ineffectiveness of Y Y Y
the intervention and the recommendation is written accordingly.
A7 RO BAHE H' S2 'HIOSHK| Ya's AT WY AR UL Y Y Y
The hierarchy of strength of evidence is adequately described. Y Y Y
3. TEHNO 2 o Huote| mak Z7qo| 2= HIER! l&iE ZSHK| &=Ct. (Y/N/U) N N N
ot ==0] 7|0t 22| Z=TH MESHA| M k(1 EHE0] UBSEIUC. Y Y Y
0|St sl M220| ULt Y N N
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22N 2l M2M HI} (Yes/No/Undetermined)

ISUOG SOGC SMFM

2016 2015 2013
siig 2= 8¢ 2 Sict (Y/N/U) Y Y Y
ATHEHFEE, LUHE S)0l FAlsiTh Y Y Y
=7{9| &ut Fute| I 7|0f| Fetoh=s Hn el =Tt MIAEIUC Y Y Y
DO FXY2 CHE 7hs e Pt H|wsto] S8t 0150] T Y Y Y
o2 Ra|Liat eXtEe| 231 et oz 2t = HESITt Y Y Y
siig Bx= =& 2 sict (Y/N/U) Y Y Y
sliie S/ HHl= 01 7ks3ict, Y Y Y
AR MET|E0] 018 7HsSitt. Y Y Y
HEXM/M=H 20| glr. Y Y Y

Giorlandino & [4]2 2009'H0]| O|&t2[0te| 71 2 ME{0llM TefA RAIthE ARS HAISHACE 0[xe]
T Ziet= gl XIARA HIZ0| SUHME 2 250M 72l QA X0|7F JqUSH, 27|49t Bl

= 7O A xol7h  ZE WHAM LR ks0lA A ARZ0| FAOILE X7 |¥neE EY
Cho LHSIHM 7|ZQ| tiREo| ST Zulet SE5H| HRACH PYHez =2H0| UMUK 0| S+ &
[5-7] o] hRE2 7|E2 ST Zutet 22 ZAuts LHSIACL 0I= Gramelini S [8] 2 2007'3=01| &
T2 2 AT E SI¥= oY SIS ArEet 2t ARBSHK| = FoilM o7t itk AE
tICE 012 20120 Mujezinovic & [9]2] MIAIE 2% TWEOIA XS] a7t Xto|7F & Ho| Zut
X| R34t mhatd, ISUOGHIME OF 77EX|= %éxﬂ AtEE HUSHA= G=Ct e LTt ALt
2] Ol M= ATITFAALOIA SR A0l Cho ZStXl= 4=Ct OIMZIX| 3| BETXIE0IA of
kSt *—?—IEHx—TL AI2lo| SiCt. Boulet S [10] 2 BiZXRIE mff S4K| ALZS SHOF EHOE At

oLt o B2 42 A7 [11-14]0lM= AlgA| REZES SHHAM o U= S| At
= QUCt EsSIACt. EEF OFAIX| Of= AHEQInt SH3|(ACOG) Ol A SHeA| At
H271E2 ojriez FHaX AL Hol|l XS ZES oldst| ?lsi M ARES dt= XS

=Cha st ACH[15].
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Author Giorlandino C, 2009 [4]

Design Prospective, open randomized controlled study

Subjects between January 1999 and December 2005 at Artemisia Fetal Maternal Medical

Centre. A follow-up within 4 weeks after the procedure was done. Of 36 347 eligible
women, 1424 refused to participate and 34 923 were enrolled and randomised with
unequal chance of selection, 21 991 were assigned to treatment group and 12 932
were assigned to the control group, and did not receive any placebo.
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Intervention

Oral azithromycin, 500 mg per day, was administered 3 days before amniocentesis.
The primary endpoint was the procedure-related pregnancy loss. The secondary
endpoint was the rate of preterm premature rupture of membranes.

Results

The rate of abortion related to the amniocentesis was 7/21 219 women (0.03%, 95% Cl
0.009-0.057) in the intervention group, and 36/12 529 (0.28%, 0.28-0.30) in controls
(p = 0.0019). The rate of preterm premature rupture of membranes was 14/21 219
(0.06%, 0.031-0.101) in the intervention group, and 140/12 529 (1.12%, 0.94-1.30) in
the control group (p = 0.001).

Level of evidence

1-

Author

Gramellini D, 2007 [8]

Design

Retrospective study

Subjects

Assuming that the rate of fetal loss after amniocentesis may be reduced in patients
receiving antibiotic prophylaxis, we conducted a retrospective study on untreated
versus treated patients receiving prophylactic antibiotics (amoxicillin/clavulanic-acid
or azithromycin) and evaluated the fetal loss rate within the 22nd week of gestation,
also with respect to the risk of spontaneous abortion, both preexisting and related to
mid-trimester amniocentesis.

Results

Spontaneous abortion occurred in 22 cases out of 1744 (1.26%). The incidence of
spontaneous abortion was 1.3% among patients treated with antibiotic prophylaxis
and 1.2% among untreated patients. Between patients with risk factors that predated
amniocentesis, the spontaneous fetal loss rate was 9.2% in untreated patients versus
2.3% in patients treated (p = 0.10). In patients with procedure-related risk factors at
amniocentesis, the spontaneous abortion rate was, respectively, 2.2 and 1.2% (p =
0.72).

Level of evidence

2++

Author

Mujezinovic F, 2012 [9]

Design

Systemic review and meta-analysis

Subjects

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (11 April
2012).

Intervention

We included all randomised comparisons of different methods of performing
amniocentesis after 15 weeks’ gestation, or CVS (transabdominal or transvaginal) with
each other or with no testing. We excluded quasi-randomised studies (e.g. alternate
allocation). Both review authors independently assessed for inclusion all the potential
studies identified as a result of the search strategy. Both review authors independently
assessed trial quality. Both review authors extracted data. Data were checked for
accuracy.
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Results

We included five randomised studies with total of 1049 women evaluating five
different technique modifications during either amniocentesis (three studies) or CVS
(two studies). For amniocentesis three interventions were evaluated - intramuscular
progesterone, hexoprenaline and selecting high or low puncture sites for late ‘blind’
procedure - each intervention in a single small study. There was no conclusive
evidence of benefit for any of them. The same applies for terbutaline tocolysis and use
of continuous vacuum aspiration during CVS.

Level of evidence

1T++

Author

Boulot P, 1990 [10]

Design

Retrospective cohort study

Subjects

Three hundred and twenty-two percutaneous umbilical blood samplings were
performed over 4 years in our prenatal diagnostic centre. A 3.5 MHz sector ultrasound
transducer was used to guide a 22.5-gauge needle under local anaesthesia. Sampling
was performed for rapid fetal karyotyping (within 72 h) in 120 cases, for diagnosis of
fetal toxoplasmosis in 133 cases, for determination of the severity of Rh immunization
in 15 cases, and for diagnosis of congenital rubella in 4 cases.

Results

Pure fetal blood was obtained in 98.7 per cent of the cases after two attempts.
The approach to the cord was either transamniotic or transplacental. Puncturing
was preferentially done at the placental insertion of the cord (72.2 per cent of the
cases) and the mean blood sample volume was 3.5 ml. The rate of fetal death in
utero was 1.9 per cent, including two cases of amnionitis, one trisomy 18, and
one severe bradycardia. The failures were due to sampling at an early stage of
pregnancy (before gestation week 18), to maternal obesity, oligohydramnios, and
the inexperience of the operator.

Level of evidence

2+

Author

Design

Subjects

Results

Johnstone-Ayliffe C, 2012 [11]
Retrospective cohort study

A single tertiary referral fetal medicine center at Queen Charlotte's and Chelsea
Hospital, Imperial College London, London, UK. All cases (114) undergoing fetal blood
sampling and intrauterine transfusion between January 2003 and May 2010.

Early procedure-related complications (severe fetal bradycardia requiring either
abandonment of the procedure or emergency delivery, fetal death, preterm labor or
rupture of membranes) were investigated by review of computerized records and
individual chart review

The majority of cases (77.8%) were due to red cell alloimmunization, with anti-D
being the commonest cause. The live birth rate was 93.5%, with a procedure-related
fetal death rate of 0.9%. The preterm labor rate (<37 weeks' gestation) was 3.5% only
occurring in patients undergoing multiple (>3) fetal transfusions. Complications in
this series did not appear to be increased the earlier the gestation at which the first
transfusion took place.
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Level of evidence

24+

Author

Tangshewinsirikul C, 2011 [12]

Design

Prospective cohort study

Subjects

Pregnancies undergoing cordocenteses meeting the following inclusion criteria were
recruited: (1) singleton pregnancies at gestational ages of 18-22 weeks; (2) no fetal
abnormalities; (3) the procedures performed by experienced operators; and (4) the
procedures of no placenta penetration. The recruited cases were classified into two
groups: a group of cordocenteses with puncture site at placental cord insertion (Group
1) and those with puncture site at cord free loop (Group 2). The primary outcomes to
be compared were rates of fetal loss, newborns with low birth weight and preterm
birth. The secondary outcomes included a rate of successful procedures, umbilical
cord bleeding, fetal bradycardia, maternal blood contamination, and duration of the
procedure time.

Results

Of 6147 cordocenteses recruited, 2214 met inclusion criteria. The mean duration to
complete the procedure in Group 1 was significantly shorter than that in Group 2
(4.5 £ 5.4 vs 6.7 £ 8.5 min, Student's t -test; p = 0.001). The mean birth weight and
gestational age at delivery were comparable between the two groups. No significant
differences between the two groups were seen in rates of fetal loss, low birth weight,
preterm birth, successful procedures, umbilical cord bleeding, or fetal bradycardia.
However, the rate of maternal blood contamination was significantly higher in the
group of puncture at the cord insertion site.

Level of evidence

2++

Author Tongsong T, 2000 [13]

Design Retrospective cohort study

Subjects 1320 singleton pregnancies with no obvious congenital anomalies, a gestational
age of 16+24 weeks, and proper indications underwent cordocentesis using the
freehand technique. The results of each procedure was prospectively collected and
subsequently analysed for the results and pregnancy outcomes.

Results The mean maternal age was 31.1 years and the mean gestational age at the time of

cordocentesis was 19.8 weeks. The most common indication was the risk of severe
thalassaemia syndrome (69.8%) and was followed by rapid karyotyping. Of 1,320
cordocenteses, 1,281 (97%) were done successfully at the first attempt. The mean
duration of the procedure was 10.5 min and was significantly longer in the first 50
cases of practice for each operator. The maternal blood contamination rate was
higher when the cord insertion was targeted. The procedure-related complications
included transient bleeding at puncture site (20.2%), transient fetal bradycardia (4. 3%),
chorioamnionitis (two cases), and cord haematoma (one case). Of 1,281 successful
cases, 184 fetuses had severe disease. The total fetal loss rate was 3.2% and the
procedure-related loss was 1%. The other obstetric complications were comparable
with those in the general population.
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Level of evidence

2++

Author Aina-Mumuney AJ, 2008 [14]

Design Retrospective cohort study

Subjects Consecutive IHV and cordocentesis procedures between July 1987 and February
2006 were compared with respect to success rates, streaming at the sampling site,
nonreassuring fetal heart rate (NRFHR), or need for urgent delivery post procedure. A
subanalysis of cases with fetal thrombocytopenia was performed. Data were analyzed
using Fisher's exact and Student t tests.

Results Two hundred ten procedures (130 IHV samplings and 110 cordocenteses) were

identified. Success rates were significantly higher with IHV sampling than with
cordocentesis (84.6% vs 69.1%, P = .004). Streaming from the sampling site occurred
after 0.79% of IHV procedures vs 30.8% of cordocenteses (P < .0001). There was no
difference between IHV and cordocentesis in the incidence of NRFHR or need for
immediate delivery. Twenty-five cases of fetal thrombocytopenia (20 sampled via IHV,
5 by cordocentesis) were identified. Streaming from the sampling site occurred in 0 of
20 IHV cases vs 2 of 5 cordocentesis cases (40%) (P =.03).

Level of evidence

2++

X =
Sk

rl
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7{et Mol Urkd W7t (Yes/No/Undetermined)

SMFM ISUOG ACOG
2016 2016 2016
1. HENOo 2 Z74= ElEstct. (Y/N/U) Y Y Y
TO{RI ZMTzr0 | ZEE Z7HE missE a2 WLt Y Y Y
=7 MEf 7|Z0] HEFsiTt N Y N
MEHE Ao NE I T2 EE2 220 siAEE0] FefTiTt N N N
Outcomes were clinically sound. Y Y Y
MEHE Aol Hut EfEH It ArEE 7IES MES| 2uct N N N
(STER, FERIEUY 5)
ei=E 29| -2 WLt Y Y Y
2. 2749 LhZat Hn ke ko] ULt (Y/N/U)
A= EEAo|ct MElE ARS0| ZEE Xt S FHI oA Y Y Y
Sxot= ol 2t
AES X[X|sk= ST lo|Eet 40| U1, JHIH HFS0| MAlSk= Y Y U
A= UEgo| AT 2HeF HIo[E ol EUX|7F UACHA, T2 THHS
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AE2 UMH ZEH0| ALk (EAX Rod2 Yo i gat et Y Y Y
UR|SHK| =Lt
The conclusions derived from data point to effectiveness/ U U U
ineffectiveness of the intervention and the recommendation is
written accordingly.
Z7H7F Aol SAHYSE 'Hn' =2 'HsHK| ¥2B'e AW st U N U
AFR7H UL
The hierarchy of strength of evidence is adequately described. Y U Y
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0|==t #fahel XMSZ=o] UL N N N
224 U M2M I} (Yes/No/Undetermined)
SMFM ISUOG ACOG
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Author Wapner RJ, 2012 [2]
Design Prospective study
Subjects We screened 6537 women from October 2008 through July 2011. Of these, 4450 were

eligible and consented to participate in the study; we obtained adequate samples
from 4406 (with 2275 undergoing chorionic-villus sampling and 2131 undergoing
amniocentesis)

Intervention Women presenting with a singleton gestation for either chorionic-villus sampling or
amniocentesis for indications including advanced maternal age, a positive aneuploidy
screening result, and structural anomalies detected on ultrasonography were offered
participation in our study.

Results We enrolled a total of 4406 women. Indications for prenatal diagnosis were advanced
maternal age (46.6%), abnormal result on Down'’s syndrome screening (18.8%),
structural anomalies on ultrasonography (25.2%), and other indications (9.4%). In 4340
(98.8%) of the fetal samples, microarray analysis was successful; 87.9% of samples
could be used without tissue culture. Microarray analysis of the 4282 non-mosaic
samples identified all the aneuploidies and unbalanced rearrangements identified on
karyotyping but did not identify balanced translocations and fetal triploidy. In samples
with a normal karyotype, microarray analysis revealed clinically relevant deletions or
duplications in 6.0% with a structural anomaly and in 1.7% of those whose indications
were advanced maternal age or positive screening results."

Level of evidence 2++

Author Reddy UM, 2012 [5]

Design Prospective study
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Subjects We compared the performances of karyotype and microarray analyses using samples
obtained after delivery from 532 stillbirths in which both karyotype and microarray
testing were attempted.

Intervention A population-based study of stillbirth in a racially and ethnically diverse cohort in five
geographic catchment areas. Induced abortions of a live fetus were excluded.

Results In our analysis of samples from 532 stillbirths, microarray analysis yielded results

more often than did karyotype analysis (87.4% vs. 70.5%, P<0.001) and provided
better detection of genetic abnormalities (aneuploidy or pathogenic copy-number
variants, 8.3% vs. 5.8%; P = 0.007). Microarray analysis also identified more genetic
abnormalities among 443 antepartum stillbirths (8.8% vs. 6.5%, P = 0.02) and 67
stillbirths with congenital anomalies (29.9% vs. 19.4%, P = 0.008). As compared with
karyotype analysis, microarray analysis provided a relative increase in the diagnosis
of genetic abnormalities of 41.9% in all stillbirths, 34.5% in antepartum stillbirths, and
53.8% in stillbirths with anomalies.

Level of evidence

2++

Author Hillman SC, 2013 [10]

Design Prospective cohort study

Subjects We prospectively recruited 328 pregnant women seen at the Fetal Medicine Centre at
Birmingham Women'’s Foundation Trust between November 2009 and April 2012. The
subjects gave informed written consent for CMA when a fetal anomaly was detected
on ultrasound and invasive testing was being considered.

Intervention The subjects gave informed written consent for CMA when a fetal anomaly was
detected on ultrasound and invasive testing was being considered. Single soft
markers (echogenic bowel, choroid plexus cyst, echogenic cardiac foci and single
umbilical artery) were excluded, although multiple markers were included.

Results We performed a prospective cohort study of 243 women undergoing CMA alongside

karyotyping when a structural abnormality was detected on prenatal ultrasound. A
systematic review of the literature was also performed. MEDLINE (1970-Dec 2012),
EMBASE (1980-Dec 2012) and CINAHL (1982-June 2012) databases were searched
electronically. Selected studies included>10 cases and prenatal CMA in addition to
karyotyping. The search yielded 560 citations. Full papers were retrieved for 86, and 25
primary studies were included in the systematic review.

Level of evidence

2++

Author Shaffer LG, 2012 [11]
Design Retrospective cohort study
Subjects Prenatal samples fromamniotic fluid, chorionic villi, fetal blood, or products of

conception were received by our laboratory from July 2004 through December 2011
for cytogenetic diagnosis using variousmicroarrays targeted to known chromosomal
syndromes with later versions providing backbone coverage of the entire genome.
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Intervention

A total of 5003 samples were tested for a variety of indications, including 2858
samples for abnormal ultrasound findings, which includes soft markers. All cases
with known abnormal fetal karyotypes at the time of microarray testing, with a
family history of a chromosome rearrangement in a parent, and of fetal demise were
excluded.

Results

Clinically significant genomic alterations were identified in cases with a single
ultrasound anomaly (n = 99/ 1773, 5.6%), anomalies in two or more organ systems
(n =77/808, 9.5%), isolated growth abnormalities (n = 2/76, 2.6%), and soft markers
(n =2/77, 2.6%). The following anomalies in isolation or with additional anomalies
had particularly high detection rates: holoprosencephaly (n = 9/85, 10.6%), posterior
fossa defects (n = 21/144, 14.6%), skeletal anomalies (n = 15/140, 10.7%), ventricular
septal defect (n = 14/132, 10.6%), hypoplastic left heart (n = 11/68, 16.2%), and cleft
lip/palate (n = 14/136, 10.3%).

Level of evidence

2++

Author

Jansen FA, 2015 [3]

Design

Systemic review and meta-analysis

Subjects

A literature review was performed conforming to the Database of Abstracts of Reviews
of Effects (DARE) criteria23. We conducted a systematic search of articles available on
the PubMed, EMBASE and Web of Science databases from January 2007 to September
2014, using search terms: ‘array comparative genomic hybridization’, ‘copy number
variants’, ‘prenatal’ or ‘fetal malformations’ and ‘congenital heart defects’, with related
search terms (complete search string is available in Appendix S1). There was no
language restriction to our search.

Results

Thirteen publications (including 1131 cases of CHD) met the inclusion criteria for the
analysis. Meta-analysis indicated an incremental yield of 7.0% (95% Cl, 5.3-8.6%) for
the detection of CNVs using aCGH, excluding aneuploidy and 22q11 microdeletion
cases. Subgroup results showed a 3.4% (95%Cl, 0.3-6.6%) incremental yield in
isolated CHD cases, and 9.3% (95%Cl, 6.6—-12%) when extracardiac malformations
were present. Overall, an incremental yield of 12% (95% Cl, 7.6-16%) was found when
2211 deletion cases were included. There was an additional yield of 3.4% (95% Cl,
2.1-4.6%) for detecting variants of unknown significance (VOUS).

Level of evidence

1+

Author

Grande M, 2015 [4]

Design

Systemic review and meta-analysis
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Subjects A literature review was performed according to PRISMA guidelines for conducting
systematic reviews. A systematic search of studies performing microarray analysis
on prenatal cases presenting with increased NT (defined by The Fetal Medicine
Foundation as NT;A 3.5 mm, as this measurement corresponds to the 99th percentile
in the general population) or cystic hygroma was conducted. Electronic searches were
performed of PubMed, Ovid MEDLINE and ISI Web of Knowledge (Web of Science)
databases from January 2009 to January 2015. Search terms included the following:
fetal’ or ‘prenatal’, ‘nuchal translucency’ or ‘cystic hygroma’ or ‘ultrasound anomaly’,
‘array comparative genomic hybridization” or ‘copy number variants’, with related
search terms.

Results Seventeen studies met the inclusion criteria for analysis. Meta-analysis indicated
an incremental yield of 5.0% (95% Cl, 2.0-8.0%) for the detection of CNVs using
microarray when pooling results. Stratified analysis of microarray results demonstrated
a 4.0% (95%Cl, 2.0-7.0%) incremental yield in cases of isolated NT and 7.0% (95% Cl,
2.0-12.0%) when other malformations were present. The most common pathogenic
CNVs reported were 22q11.2 deletion, 22q11.2 duplication, 10926.12¢26.3 deletion
and 12921922 deletion. The pooled prevalence for variants of uncertain significance
was 1%.

Level of evidence 1+

X =
Sk

ral

1. American College of Obstetricians and Gynecologists. ACOG Practice Bulletin No. 88, December 2007.
Invasive prenatal testing for aneuploidy. Obstet Gynecol 2007;110:1459-67.

2. Wapner RJ, Martin CL, Levy B, Ballif BC, Eng CM, Zachary JM, et al. Chromosomal microarray versus
karyotyping for prenatal diagnosis. N Engl J Med 2012;367:2175-84.

3. Jansen FA, Blumenfeld YJ, Fisher A, Cobben JM, Odibo AQ, Borrell A, et al. Array comparative genomic
hybridization and fetal congenital heart defects: a systematic review and meta-analysis. Ultrasound
Obstet Gynecol 2015;45:27-35.

4. Grande M, Jansen FA, Blumenfeld YJ, Fisher A, Odibo AO, Haak MC, et al. Genomic microarray in fetuses
with increased nuchal translucency and normal karyotype: a systematic review and meta-analysis.
Ultrasound Obstet Gynecol 2015;46:650-8.

5. Reddy UM, Page GP, Saade GR, Silver RM, Thorsten VR, Parker CB, et al. Karyotype versus microarray
testing for genetic abnormalities after stillbirth. NICHD Stillbirth Collaborative Research Network. N
Engl J Med 2012,367:2185-93.

6. Society for Maternal-Fetal Medicine (SMFM). Dugoff L, Norton ME, Kuller JA. The use of chromosomal
microarray for prenatal diagnosis. Am J Obstet Gynecol 2016;215:82-9.

7. Ghi T, Sotiriadis A, Calda P, Da Silva Costa F, Raine-Fenning N, Alfirevic Z, et al,; International Society of
Ultrasound in Obstetrics and Gynecology (ISUOG). ISUOG Practice Guidelines: invasive procedures for
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Author Farrell SA, 1999 [3]
Design Prospective study
Subjects 4374 pregnant women took part in the study. Women referred for prenatal

chromosome testing for advanced maternal age (35 or older at delivery) were
entered the trial. They were eligible when there was agreement to randomization
and documentation of a viable fetus, with a crown-rump length of 20-50 mm
before randomization. Exclusion criteria included multiple gestation, three or more
spontaneous pregnancy losses, a parental chromosome rearrangement with the
risk of an offspring having a chromosomal anomaly of >5%, failed chorionic villus
sampling (CVS), a non-viable or abnormal fetus, oligohydramnios, alloimmunization,
or the presence of an intrauterine contraceptive device.
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ATEXH

Intervention

Early (11%°-12"° weeks) (EA) or mid-trimester amniocentesis (15'°-16') (MA)

Results

There were 29 (1.3%) cases of club foot among the 2172 EA followed pregnancies
but only two (0.1%) in the 2162 pregnancies in the MA group (p=0.0001). One of the
two cases in the MA group was diagnosed with spinal muscular atrophy type 1. The
rate of club foot in the EA group is 10 times the liveborn population risk of 0.1%.7
Bilateral club foot occurred in 14 cases (52%) and 13 were unilateral in the EA group.
There was a slightly greater frequency of club foot when EA was undertaken in the
12 week 0 day-12 week 6 day period (6/687 procedures, 0.9%) compared to the 11
week 0 day-11 week 6 day period (22/1040 procedures, 2.1%) (p=0.046, 95% Cl 0.1-
2.3).5 Gestations were based on crown-rump length assessment at the time of an
ultrasound to date the pregnancy, done before entry into the trial. In addition, there
was one case in the 13 week 0 day-13 week 6 day period (1/112 procedures, 0.9%).
Birth weight, gestational age at delivery, chromosome result, and sex distribution did
not differ between the EA and MA groups.

Level of evidence

1+

Author CEMAT Group, 1998 [4]

Design Prospective study

Subjects 1916 (87.8%) of 2183 women in the early amniocentesis group had their
amniocentesis before 13 gestational weeks. 1775 (81.2%) of 2185 women in the
midtrimester group had their amniocentesis after 15 gestational weeks.

Intervention Early (11%°-12"° weeks) (EA) or mid-trimester amniocentesis (157°-16) (MA)

Results 4374 pregnant women took part in the study. 1916 (87.8%) of 2183 women in the

early amniocentesis group had their amniocentesis before 13 gestational weeks.
1775 (81.2%) of 2185 women in the midtrimester group had their amniocentesis
after 15 gestational weeks. There was a significant difference in total fetal losses
for early amniocentesis compared with midtrimester amniocentesis (7.6% vs 5.9%;
difference 1.7%, one-sided Cl 2.98%, p = 0.012). There was a significant increase in
talipes equinovarus in the early amniocentesis group compared with the midtrimester
amniocentesis group (1.3% vs 0.1%, p = 0.0001). There was a significant difference
in postprocedural amniotic-fluid leakage (early amniocentesis 3.5% vs midtrimester
amniocentesis 1.7%, p = 0.0007).

Level of evidence

1+

Author Winsor EJ, 1999 [5]

Design Prospective study

Subjects Cytogenetic results from a large multicentre randomized controlled study of 2108
amniotic fluids obtained at 117°-12"° weeks (EA) and 1999 fluids at 15"°-16" weeks
(MA) were compared.

Intervention Early (11%°~12"° weeks) (EA) or mid-trimester amniocentesis (15"-16) (MA)

232

CHEH R AEHOO] 515] ATITIEHY| IS



Prenatal Aneuploidy Screening & Diagnostic Tests
A Clinical Practice Guideline from Korean Society of Maternal-Fetal Medicine

Results

There was no statistically significant difference in the rate of chromosome
abnormalities (EA =1.9 per cent; MA=1.7 per cent) or level Il mosaicism (EA=0.2 per
cent; MA= 0.2 per cent) between the groups. Level | and Level Il mosaicism occurred
more frequently in MA. Maternal cell contamination was not significantly different
between the groups, but maternal cells only were analysed from one bloody EA
fluid. The number of repeat amniocenteses because of cytogenetic problems was
2.2 per cent in the EA group compared with only 0.3 per cent in the MA group. On
average, culture of EA fluids required one day more than MA fluids. Although both
culture success (97.7 per cent) and accuracy (99.8 per cent) were high for patients
randomized to the EA group, routine amniocentesis prior to 13 weeks’ gestation is not
recommended for clinical reasons including an increased risk of fetal loss and talipes
equinovarus.

Level of evidence

1+

Author Sundberg K, 1997 [10]

Design Prospective study

Subjects 1160 pregnant women were randomly assigned one procedure (581 early
amniocentesis, 579 CVS) after a baseline ultrasound examination at 10 weeks’
gestation and were followed up until birth.

Intervention Early amniocentesis (11-13 weeks' gestational age) or chorionic villus sampling (10-12
weeks’ gestational age)

Results We found a significantly increased occurrence of talipes equinovarus in the early

amniocentesis group (p<0.01), the risk of which was associated with sampling at the
earliest gestational ages and with temporary leakage of amniotic fluid after sampling.
Therefore, the trial was stopped early, which reduced the power of the safety study.
4.8% (27) of fetuses in the CVS group and 5.4% (30) in the early amniocentesis group
were lost after randomisation (p=0.66). More detailed survival analysis did not show
any significant differences in fetal loss rates. Leakage of amniotic fluid after sampling
occurred significantly more frequently after early amniocentesis than after CVS
(p<0.001), but we found no other major differences in pregnancy complications.
Significantly more CVS than early amniocentesis procedures were repeated or failed to
produce a karyotype (p<0.01).

Level of evidence

1+

X =
gne

ral

1. American College of Obstetricians and Gynecologists’ Committee on Practice Bulletins—Obstetrics;

Committee on Genetics; Society for Maternal-Fetal Medicine. Practice Bulletin No. 162: Prenatal
Diagnostic Testing for Genetic Disorders. Obstet Gynecol 2016;127:e108-22.
2. Tabor A, Alfirevic Z. Update on procedure-related risks for prenatal diagnosis techniques. Fetal Diagn
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Ther 2010;27:1-7.

. Farrell SA, Summers AM, Dallaire L, Singer J, Johnson JA, Wilson RD. Club foot, an adverse outcome
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Amniocentesis Trial. J Med Genet 1999;36:843-6.
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giHOIC 8RR MA2 HE 4 10-133 Ato[of| AI§33H34, M Z=7|of| =7 |EIT0|7Fs et o] UCt
[1]. 828R M| FHECZ = U, =8 Efo 24 L AM 50| UCt Tabor S2 82USIMA =
EHOIAAISS 1.9%(95% Cl, 1.7 -2.0)2k1 0T} [2]
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BRUSZYHEC} EfOrAA, EHOF ALK| & QHH7 | SOf fI&=7t =2UCH[3,4]. 0[2{3F 0|R2 225 R
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Gynaecologists of Canada)= 20053 Al 9F 0|2 82EE R M2 EHOLS| AFK| L= QFHY[Eo| 2I&
TE =0|22 10F 0|=0i AldsHot St 3ict [3]. 0I52 2015 HIQtoAME= 24l 9 0|Xe| 824t
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Author WHOPAHO, 1999 [8]

Design Retrospective study

Subjects Data concerning 216,381 chorionic villus sampling (CVS) cases are now in the WHO

CVS Registry. All centres who could provide data on all CVS with infant outcomes
to include infants with or without congenital malformation were contacted and
registered. The data were then analysed using a standardized, internationally accepted
classification (Froster and Baird, 1992).

Intervention CvS
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Results

CVS remains the only established method for prenatal diagnosis of genetic and
chromosomal disorders in the first trimester of pregnancy, and further, still appears
to be safe and reliable in experienced hands. The practical value and the need for
CVS is further expected to increase significantly with the current shift towards the
first trimester of maternal serum and ultrasound screening for Down syndrome and
other common chromosomal disorders. Collaborative data are necessary in view of
individual centres’ experience being insufficient to establish causal relationships for
relatively rare congenital malformations. Thus, the WHO CVS Registry data remain
the only reliable source for ongoing surveillance of CVS safety. Our updated analysis
of WHO CVS Registry data confirms that CVS carries no increased risk for fetal loss or
congenital malformation, taking into consideration for the first time malformations in
non-viable fetuses and terminated pregnancies.

Level of evidence

2+

Author Borrell A, 1996 [9]

Design Retrospective study

Subjects The transcervical route for CVS, using thin biopsy forceps, was accomplished in 335
procedures in the study group, between 12*' and 15" weeks. Cases were subdivided
into two subgroups, the late (13*° to 15*° weeks) and intermediate (12" and 12*°
weeks) subgroups, and the results were compared with a previous series of 1202 early
(8"°-12"° weeks) transcervical CVS.

Intervention Transcervical chorionic villus sampling (CVS) between 12*° and 15 weeks of
pregnancy

Results A successful diagnosis was made in 97.3% of the cases. No differences were found

in diagnostic success between the study subgroups, in comparison to the early
transcervical CVS series. However, success rates in the study group increased from 90%
in the first 60 procedures to 98.9% in the remaining cases (p < 0.001). Amniocentesis
was eventually performed in nine cases (2.7%). All cases were rescanned 2 weeks after
the procedure, and fetal demise was detected in five cases (1.5%). The spontaneous fetal
loss rate up to 28 weeks was 3.1% (2.7% for intermediate and 4.0% for late subgroups).
No cases of transverse limb reduction defects were observed. The results of our study
suggest that the transcervical route for CVS beyond the 12 week of pregnancy has a
satisfactory diagnostic success rate, and an acceptable pregnancy loss rate.

Level of evidence

2++

Author Kuliev A, 1996 [10]
Design Retrospective study
Subjects The WHO-sponsored Chorionic villus sampling (CVS) registry has been maintained

since 1983 and, as noted, now includes data from 146 centers, each of which has
registered from as few as 3 to as many as 13,500 CVSs. A total of 158,774 cases with
data available on pregnancy loss from all centers was registered up to May 1994.
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Intervention

Qvs

Results

The chorionic villus sampling registry shows that chorionic villus sampling is currently
performed primarily between 9 and 12 weeks' gestation and carried no increased risk of
limb reduction defects: the over NI incidence of limb reduction defects after chorionic
villus sampling is 5.2 to 5.7 per 10,000, compared with 4.8 to 5.97 per 10,000 in the
general population. Analysis of the pattern distribution of limb defects after chorionic
villus sampling revealed no difference from the pattern in the general population.
This applies specifically to transverse limb defects. Together with the overall incidence
of limb reduction defects, these data provide no evidence for any risk for congenital
malformation determined by chorionic villus sampling. Because chorionic villus
sampling is currently performed generally after 8 completed weeks of pregnancy, few
data are available for analysis of complications related to earlier procedures. Avoiding
early chorionic villus sampling also excludes sampling in cases of early fetal death, which
can be diagnosed reliably by ultrasonography at 9 weeks of pregnancy.

Level of evidence

2+

Author

Botto LD, 1996 [11]

Design

Retrospective study

Subjects

Total 9532 infants in the U.S. Multistate Chorionic villus sampling (CVS) (US) Study
[Olney et al.,, 1995] and Italian Multicentric Birth Defects (IPIMC) Study [Mastroiacovo
and Botto, 1994] were included. In the US study, case subjects were infants with
a nonsyndromic limb deficiency, ascertained by populationbased birth defect
surveillance and born from 1988 through 1992 to mothers 34 years old or older at
the time of conception. Control subjects were infants with other major birth defects
and without limb deficiencies, matched to case subjects by infant’s year of birth and
mother’s age, race, and state of residence. In the IPIMC study, case subjects were
infants with a nonsyndromic limb deficiency, ascertained by a hospital-based birth
defect surveillance registry and born from 1988 through 1994 Control subjects were
infants with any other major birth defect. Case and control infants were live- or
stillborn with gestational ages of at least 20 weeks or birth weights of at least 500 g.

Intervention

CVSornoCVS

Results

The estimated relative risk (RR) for any transverse digital deficiencies (TDD) following
CVS was 10.6 (IPIMC, Italian Multicentric Birth Defects) and 6.6 (US, U.S. Multistate
CVS). For the extensive TDDs, the RR was 30.5 (IPIMC) and 10.7 (US). In both studies,
extensive TDDs were less than 25% of all TDDs. Compared to all TDDs, extensive TDDs
were more likely to occur after CVS performed earlier in the first trimester (before 10-
11 weeks' gestation). These findings suggest a relationship between the timing of CVS
and the severity of TDDs; indicate that using a restrictive definition of TDDs (all five
digits affected) may limit the ability to evaluate the association between CVS and TDDs
in populations in whom CVS is usually performed at or after 10 weeks’ gestation; and
highlight the necessity to consider gestational age in any evaluation of the relative risk
for limb deficiencies associated with CVS.

Level of evidence

2++

o
>
1
al
r
oY

At 241



EHOF FAUM| ME AL T

Lt Ejot2let S|

ErziALoll ChE

oAtz x|

Author Calzolari E, 1990 [12]

Design Retrospective study

Subjects Eighty-three neonates out of 173,109 consecutive births had limb reduction defects
(LRD) in Emilia Romagna, northern ltaly

Intervention Early chorionic villus sampling (CVS) between 6 and 7 weeks of gestation

Results Cases were divided into five subgroups: transverse, intercalary, longitudinal, split, and

multiple types of LRD. Of all cases, 64% were upper limb, 21% lower limb, and 15%
both. Coexisting non-limb malformations were found in 10 cases (12%), five with
recognized syndromes and five with other associated defects. About 7-2% of first
degree relatives had defects involving the skeletal system. In two cases the mother
had the same type of LRD (a split). No recurrence among sibs was observed. Risk
factors correlated with LRD were found to be low birth weight (2500 g or less), vaginal
bleeding, and threatened abortion.

Level of evidence

2+

Author Olney RS, 1995 [13]

Design Retrospective study

Subjects Case subjects were 131 infants with nonsyndromic limb deficiency ascertained from
7 population-based birth defect surveillance programs, and born from 1988-1992 to
mothers 34 years of age or older. Control subjects were 131 infants with other birth
defects.

Intervention Chorionic villus sampling (CVS)

Results The odds ratio for all types of limb deficiency after CVS from 8-12 weeks' gestation

was 1.7 (95% confidence interval, 0.4-6.3). For specific anatomic subtypes, the
strongest association was for transverse digital deficiency (odds ratio=6.4; 95%
confidence interval, 1.1-38.6). The risk for transverse digital deficiency increased with
earlier gestational exposure (P < 0.01 for trend). We estimated that the absolute risk
for transverse digital deficiency in infants after CVS was 1 per 2,900 births (0.03%).
Exposure to CVS was associated with a six fold increase in risk for transverse digital
deficiency. The causality of this association is supported by its strength, specificity,
biologic plausibility, and consistency with the results of previous studies. Although
some centers already inform patients about risk for limb deficiency, this study
quantifies the magnitude of risk associated with CVS from 8-12 weeks' gestation.

Level of evidence

2+

Author Brambati B, 1992 [14]
Design Retrospective study
Subjects From April 1988 to December 1990, 313 singleton and 4 twin high genetic risk

pregnancies underwent chorionic villus sampling (CVS) at 6-7 weeks’ gestation at the ‘L.
Mangiagalli’ Clinic of the University of Milan and at the Reproductive Medicine Centre.
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Intervention Early CVS (6-7 weeks of gestation)

Results Sampling was feasible in 97.7 per cent of cases; chorionic tissue specimens of more

than 10 mg were obtained in 94.4 per cent of cases at the first needle insertion and in
100 per cent after a second attempt. Fetal karyotyping succeeded in 99.4 per cent of
cases, while no diagnostic failures were reported in enzymatic and DNA analyses. Fetal
loss rate in the first 4 weeks after CVS was significantly higher than in the later CVS
series (7.2 vs. 2.5 per cent), but 50 per cent of losses were observed within 2 weeks in
cases of inviable aneuploidies. A high incidence of severe limb abnormalities (1.6 per
cent) was detected in pregnancies intended to continue, confirming the etiological
role of early CVS. Unclear visualization of the placental limits and poor control of the
needle path are thought to be the main reasons for the vascular disruption of the
chorionic plate, and thereby hypoxic embryo tissue damage. A better selection of
cases, together with high-resolution vaginal ultrasound visualization, and analytical
techniques requiring a minimal amount of tissue should avoid any teratogenic effect
of early CVS.

Le

vel of evidence | 2++

Xt
(=]

ral

AIE
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The conclusions derived from data point to effectiveness/| Y U Y Y N

ineffectiveness of the intervention and the recommendation
is written accordingly.
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US| 22t Aes AAFM0| AKX, THUYMRO| STt A HARMAIS0 Qe Yol 7t S22 WEY
Lo = 23[3 S7I5k= FAM(0IC, 0I2} Cl=0f efdol M Bax ZTFAR] Bies MR S7IE AL
2 Ol ef=ICh. HIE E{OF DNA MEHARR| HEgo = TEfJAM0IM FEH TITHAAR| s S01510 UX|2
BENRILI0I M= EHOF DNA MEAA FHEEIX] 7] 20l AEH TEHAAZE = A= ATt el
YrloM BEH TITHAL] T2 EjotAA] SISm=0] et =L H7= 72l SiCt

Lt. oSt 2ol

UEHYLOIM HEH TITZA WE EfoREAS] /ol Tl EXtofA 2 o 2= 28T 4 UCh

R ZIEkA] S20IM KQ 100] Sl ZIZXIRC] 2 2241 HENS 2 227t gt HoR
| ACH

dH =2

Author Agarwal K, 2012 [12]

Design Systemic review

Subjects We searched the MEDLINE database from January 1990 to May 2011 for randomized

and cohort studies reporting on the risk of pregnancy loss after first-trimester CVS
performed between 9 and 14 weeks and after genetic amniocentesis performed
between 14 and 22 weeks.
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Results

No randomized studies were found. For CVS, nine studies fulfilled the inclusion
criteria. The overall pregnancy-loss rate was 3.84% (95% Cl, 2.48-5.47; n=4). The
rate of pregnancy loss before 20 weeks was 2.75% (95% Cl, 1.28-4.75; n=3) and
before 28 weeks was 3.44% (95% Cl, 1.67-5.81; n=3). For amniocentesis, the overall
pregnancy-loss rate was 3.07% (95% Cl, 1.83-4.61; n=4). The rate of pregnancy loss
before 20 weeks was 2.25% (95% Cl, 1.23-3.57; n=2), before 24 weeks was 2.54%
(95% Cl, 1.43-3.96; n=9) and before 28 weeks was 1.70% (95% Cl, 0.37-3.97; n=5).
Pooled data from four case—control studies showed a higher risk (2.59% vs. 1.53%)
of pregnancy loss before 24 weeks following amniocentesis (relative risk = 1.81;
95% Cl, 1.02-3.19). There were no statistically significant differences in reported
pregnancy loss between transabdominal and transcervical approaches, use of a
single-need|e system vs. a double-needle system and single uterine entry vs. double
uterine entry in the CVS group. Similarly, in the amniocentesis group, there was no
statistically significant difference in fetal loss between the single uterine entry vs.
the double uterine entry.

Level of evidence

1+

Author Simonazzi G, 2010 [13]

Design Retrospective cohort study

Subjects Retrospective cohort study of 204 twin pregnancies, who underwent amniocentesis
(100) or chorionic villus sampling (104).

Intervention This is a retrospective cohort study of the remaining 204 women with twin
pregnancies of whom 100 underwent amniocentesis and 104 underwent CVS. All the
procedures were performed transabdominally; when technically possible, a single
entry was performed both in monochorionic and dichorionic pregnancies to reduce
the risk of miscarriage. Both twins were sampled in all cases.

Results Fetal loss rate was 3.85% in chorionic villus sampling group and 4.00% in

amniocentesis group (P value not significant). According to sampling technique, fetal
loss rate was 4.17% (chorionic villus sampling 1 puncture), 2.70% (amniocentesis 1
puncture), 3.75% (chorionic villus sampling 2 punctures), and 4.76% (amniocentesis 2
punctures), (P values not significant). Preterm premature rupture of the membranes
rate34 weeks was 8.2% chorionic villus sampling group and 10% in amniocentesis
group (P value not significant). According to sampling technique, preterm premature
rupture of the membranes rate was 12.5% (chorionic villus sampling 1 puncture), 8.1%
(amniocentesis 1 puncture), 6.9% (chorionic villus sampling 2 punctures), and 11.1%
(amniocentesis 2 punctures), (P values not significant).

Level of evidence

2++
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Author

Cahill AG, 2009 [14]

Design

Retrospective cohort study

Subjects

In our cohort of 1934 women with twin pregnancies who were seen between 15 and
22 weeks’ gestation, 33 pregnancy losses (1.7%) occurred at 24 weeks' gestation. After
sonographic evaluation, 311 women (16.1%) elected amniocentesis. Women who
underwent mid-trimester amniocentesis differed slightly from those who did not have
the procedure

Intervention

A 16-year retrospective cohort of all twin pregnancies that underwent ultrasound
evaluation at a large tertiary care medical center was followed for pregnancy
outcomes. Women who underwent amniocentesis were compared with those who
did not. Fetal loss was defined as loss before 24 weeks' gestation.

Results

Of 1934 twin pregnancies, 311 women elected amniocentesis. Women who elected
amniocentesis were more likely to experience a pregnancy loss than those who did
not (3.2% vs 1.4%; risk difference, 1.80%; 95% Cl, -0.24 to 3.84%), which was significant
after adjustment for advanced maternal age, chorionicity, sonographic findings,
alcohol exposure, and race (adjusted odds ratio, 2.9; 95% Cl, 1.2-6.9).

Level of evidence

2++

Author

Millaire M, 2006 [19]

Design

Retrospective cohort study

Subjects

For the first part of the study, a total of 385 pregnancies met the inclusion criteria. Of
these, five were subsequently excluded because they included fetuses with lethal or
karyotype abnormalities, leaving 380 pregnancies to be analyzed. Of these pregnant
women, 132 (34.7%) underwent amniocentesis, and 248 (65.3%) did not. All patients
were routinely evaluated by ultrasound for fetal biometry and anatomy between 18
and 20 weeks of gestation, with reassessment of gestational age, placenta location,
and the presence or absence of major abnormalities.

Intervention

Data were compiled from January 1990 to March 2004 for patients from a single
institution. Pregnancies complicated by twin-to-twin transfusion syndrome,
monoamniotic twins, or lethal fetal anomalies, and those treated by fetal reduction
were excluded. The primary outcome was the loss of one or both fetuses prior to 24
weeks’ gestation.

Results

In the first part of the study, data were collected for 132 women exposed to
amniocentesis and 248 women not exposed to amniocentesis. There was no
significant difference in the rate of fetal losses between the two groups (3.0% vs. 0.8%,
P =0.10). No losses occurred within four weeks of the procedure. In the second part
of the investigation, four studies, including ours, were considered for a meta-analysis
of 2026 women with twin pregnancies. Compared with women unexposed to the
procedure, amniocentesis in women with twin pregnancies increased the risk of fetal
losses prior to 20 to 24 weeks' gestation (odds ratio 2.42; 95% confidence intervals
1.24-4.74, P = 0.01) with an additional risk of one adverse outcome (1 or 2 fetal losses)
for every 64 amniocenteses.
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Level of evidence

2++

Author

Lenis-Cordoba N, 2013 [20]

Design

Prospective observational study

Subjects

During the study period, a total of 4016 women asked for antenatal care because of
a twin gestation. About 842, among those women, attended the PDU for a genetic
consultation, either for advice in the detection of chromosomal alterations or sent
directly to perform AC for increased risk of chromosomal disease. About 474 (56%)
of them were selected for undergoing an AC (for an institutional AC rate of 8.4%
in twins). The remaining 368 women were considered as not requiring an invasive
procedure and, therefore, constituted the control group.

Intervention

Those women referred for an AC were compared with those without indication for the
procedure. Primary outcomes were pregnancy loss within the 4 weeks after procedure
and pregnancy loss before 24 weeks. Secondary outcome included neonatal
morbidity, gestational age at delivery and birth weight.

Results

Maternal characteristics were similar for both groups, except for maternal age. There
was neither difference in the pregnancy loss rate within 4 weeks (2.7 versus 2.6%) nor
in the loss rate before 24 weeks of gestation (1.2 versus 1.1%). Gestational age at birth
was 36 weeks for both groups. Chorionicity and gestational age at procedure played
no role in modifying the risk.

Level of evidence

2++

Author Wapner RJ, 1993 [21]

Design Prospective observational study

Subjects All patients with a viable twin pregnancy of less than 12 menstrual weeks were offered
prenatal diagnosis by either standard amniocentesis at 16-18 wees' gestation or CVS
at 10-12 weeks. Selection of the procedure was based on patient preference and was
made before ultrasound scanning.

Results Eighty-one women had amniocentesis and 161 women had CVS. All fetuses in both

groups were successfully sampled and karyotyped; 85.3% of the amniocentesis
patients and 75.8% of the CVS patients were sampled in two or fewer passes. There
were three cases of twin-twin villus contamination following CVS; one of these led to
incorrect gender assignment because of erroneous laboratory interpretation. Loss of
the entire pregnancy from the time of amniocentesis in 2.9% of the cases and CVS in
3.2%. The total fetal loss rates were 9.3% for amniocentesis and 4.9% for CVS. When
pregnancies having mosaic or abnormal karyotype results are excluded, the total
amniocentesis loss rate remained 9.3% and the CVS loss rate became 3.9%.

Level of evidence

2++
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HAERA WEIJLI0IAM Eed TITHALS & o, SF Ejotol CHEH HARIC 2 SE610) thet Zef 1
oto=z= 2016 Transcervical chorionic villus sampling: a practical guide [4], 20163 The International
Society of Ultrasound in Obstetrics and Gynecology(ISUOG) Practice Guidelines: invasive procedures
for prenatal diagnosis [5], 2016 The American College of Obstetricians and Gynecologists” Committee
on Practice Bulletins—Obstetrics; Committee on Genetics; Society for Maternal - Fetal Medicine. Practice
Bulletin No, 162: Prenatal Diagnostic Testing for Genetic Disorders [6], 20113 Genetics Committee of the
Society of Obstetricians and Gynaecologists of Canada; Prenatal Diagnosis Committee of the Canadian
College of Medical Geneticists. Prenatal screening for and diagnosis of aneuploidy in twin pregnancies
[7], 2016 The American College of Obstetricians and Gynecologists(ACOG) Practice Bulletin: Multifetal
Gestations—Twin, Triplet, and Higher Order Multifetal Pregnancies [8]2 £ 4= QICL A7]0l 7% 710|=EE8}
QoM SSXOZ MAlot= AR CHSaf 2ot Al 143 O™ HUSZSE SHQI5HK| 25t ALY, EHOt

9| && E= &I LXIGIK| 7L, HM2lFoll olgt Pl FR= UF Eljot ZiZ{ol| thelM EeX Tt
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Bt Z Efobo] T3t HAIRIOZE BRI SRUSDMAS s
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UHRIER U EOLO Chal 242t ZAKE S SFBIC
ACOG | HIZ S5t Glo|E= SOl TIUSDT MMM = Efolel SERKE0| MAIRKE | Al
Nol62 | CHE Z= 0 =27| ti2ol, Efote] Mot 77t Hi2aka Bt Efofol
2016 | ChEH HAIH ARl Sic,
SOGC-  TrUgmat Weelslofs S2atAo| 1A 145 o[xof &015lT, Elotel | I2B | EIAIQHE
CCMG | 43Tt TE7H SUst A2 1% Efolof Chet ZIAIR AlsH Eict,
2011
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2016 ChAIE 4 ok,
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27{et Aol =t TWIt (Yes/No/Undetermined)

ACOG | SOGC- | ACOG
J,\;gz\gv‘ ISzl(J)?6G No162 | CCMG | No169
2016 | 2011 | 2016
Moo= 27= EtEsIch (Y/N/U) U Y Y Y Y
TO|ZI ZMxzr0 | HHAE 27HE missE a2 WLt U Y Y U Y
=7 MEf 7|Z0| Hefsict. U U Y U Y
MEHE Ao NEt 2 ESE 22/ s AIR0]| RSBt Y Y Y Y Y
Outcomes were clinically sound. Y Y Y Y Y
MEHE Ho| At EMEY HItol ALEet 7IES MBS Euict.| N U U N U
(STER, FERIUE 5)
A= 2| M= Lt Y Y Y Y Y
=9 L2t #ek2 AUEkdo] ULk (Y/N/U) U Y Y Y Y
2= AYHo|ct, MEE HFRS0l ZetE Bxpet A2 U Y Y Y Y
b0l M =S Sk= Hiof| 2T
AEZS X|X[st= S HI0|E{2t 2A10| Ux, JH7H S-S0 MAlSk=| U Y Y U Y
k= YEH0| QUCH 2HeF O|0Efol] 2 LX|7E AUCHH, T E HEHS
st Hugich
AE2 UM HTHO| UL (BAN Fold2 UM HHALut | Y Y Y Y Y
UR|SHK| =Lt
The conclusions derived from data point to effectiveness/| U Y Y U Y
ineffectiveness of the intervention and the recommendation
is written accordingly.
=7t ctgtols SYE 'Ho' 22 "otk ¥3'8 2H™E N Y N N Y
et ARt UL
The hierarchy of strength of evidence is adequately| Y Y Y Y Y
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Author Brambati B, 2011 [15]

Design Retrospective cohort study

Subjects From 1 January 1991 to 30 July 1998, the Center of Prenatal Diagnosis and the First
Department of Obstetrics and Gynecology, University of Milan, performed first-
trimester CVS on a total of 10 087 pregnancies, of which 198 were sets of twins and
nine were sets of triplets.

Results Determination of the presence or absence of the lambda sign led to a correct

assignment of chorionicity in all cases, while the presence of a membrane thickness
of 2. mm or more reflected 100% specificity with a 22% false negative rate. Sampling
was successfully performed in all cases, and in only four cases (1.0%) were two needle
insertions needed. At follow-up no evidence of incorrect sampling was reported.
Karyotyping was provided to all patients, and in 94.1% of cases both short and long-
term culture methods were carried out. No difference in fetal and perinatal losses
between the study and control populations was found, but a higher rate of deliveries
before 37 weeks and of low birth weight babies was noted amongst controls.

Level of evidence

2++

Author Casals G, 2002 [10]

Design Retrospective cohort study

Subjects In 1986 a CVS program was set up in our Prenatal Diagnosis Unit. From January
1990 to March 2000 we performed 4538 transcervical procedures, 4463 of them in
singleton pregnancies and 75 in multiple pregnancies.

Results Seventy-five samplings were performed in 39 multiple pregnancies, 38 twin sets

and one triplet. A cytogenetic report was obtained in 73% of cases in period A and
in 98% in period B. An abnormal karyotype was observed in 11 samples. The need
for subsequent amniocentesis decreased from 38% in period A to 10% in period B.
The spontaneous fetal loss rate in chromosomally and structurally normal fetuses
before the 20th week decreased from 8.7% in period A to 3.3% in period B. The fetal
loss rate after the 20th week was 3.3% in period B and none in period A. It must be
noted that in three out of the four cases of fetal loss an amniocentesis was needed
after CVS.

Level of evidence

2++

Author Eddleman KA, 2000 [1]
Design Retrospective cohort study
Subjects Between January 22, 1986, and January 20, 2000, a total of 1183 patients underwent

transabdominal first-trimester multifetal pregnancy reduction at The Mount Sinai
Medical Center. Eighty-six women underwent CVS before the reduction procedure.
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Results

Chorionic villus sampling was successfully completed in 85 (98.8%) of 86 patients
in whom sampling was attempted. Of 166 fetuses, 165 (99.4%) were successfully
sampled. Of 165 fetuses, 3 (1.8%) had karyotypic abnormalities. Sampling errors were
probably made in 2 (1.2%) of 165 fetuses. Of the 73 patients who have been delivered
or are beyond 24 weeks' gestation, only 1 patient (1.4%) had a pregnancy loss after
the multifetal pregnancy reduction.

Level of evidence

2++

Author Evans MI, 1999 [9]

Design Retrospective cohort study

Subjects A total of 402 completed cases of selective termination from 8 centers in 4 countries
were combined. Of the 402 pregnancies in which procedures were completed, there
were 345 twins, 39 triplets, and 18 quadruplets or greater.

Results Selective termination resulted in delivery of a viable infant or infants in >90% of

cases. Loss up to 24 weeks occurred in 7.1% of cases in which the final result was a
singleton fetus and in 13.0% of cases in which the final result was twins. Loss was
6.6% as a result of structural abnormalities, 7.0% for chromosomal abnormalities, and
10% for mendelian abnormalities (difference not statistically significant). Loss rates for
procedures were as follows: 9-12 weeks, 5.4%; 13-18 weeks, 8.7%; 19-24 weeks, 6.8%);
and ©@25 weeks, 9.1% (difference not statistically significant). Mean gestational age at
delivery was 35.7 weeks. No differences were seen in outcomes by maternal age. The
rate of very early premature deliveries has fallen in recent years. There were no known
cases of disseminated intravascular coagulation or serious maternal complications.

Level of evidence

2++

Author Kidd SA, 1997 [11]
Design Retrospective cohort study
Subjects Overall, there were 303 women who had amniocentesis in twin pregnancy during the

study period, and 254 (83.8%) of these had amniocentesis for advanced maternal age
indications only. There were five (1.7%) pregnancies in which induced abortion was
performed for abnormality (one with a selective reduction), and five (1.7%) affected
by a spontaneous abortion (one with abortion of only one fetus). The corresponding
fetal losses were nine (1.5%) fetuses as a result of induced abortion for abnormality
and nine (1.5%) fetuses as a result of spontaneous abortion.
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Results

Nearly 10% of twin pregnancies among the women having an amniocentesis were
affected by a stillbirth, and the stillbirth rate among exposed fetuses (5.3%) was nearly
twice as high as among non-exposed fetuses (3.1%). After adjustment for confounding
and excluding abnormalities, there was a non-significant elevated relative risk of
stillbirth after exposure to amniocentesis. The analysis by type of amniocentesis (with
and without methylene blue dye) was limited by small numbers, but the burden of risk
was primarily among women who had dye exposure during amnio-centesis (relative
risk = 3.64, 95% confidence interval = 1.15, 11.48). This increase remained after adjusting
for confounding, although the confidence interval was wide.

Level of evidence

2++

Author Simonazzi G, 2010 [14]

Design Retrospective cohort study

Subjects Retrospective cohort study of 204 twin pregnancies, who underwent amniocentesis
(100) or chorionic villus sampling (104).

Intervention This is a retrospective cohort study of the remaining 204 women with twin
pregnancies of whom 100 underwent amniocentesis and 104 underwent CVS. All the
procedures were performed transabdominally; when technically possible, a single
entry was performed both in monochorionic and dichorionic pregnancies to reduce
the risk of miscarriage. Both twins were sampled in all cases.

Results Fetal loss rate was 3.85% in chorionic villus sampling group and 4.00% in

amniocentesis group (P value not significant). According to sampling technique, fetal
loss rate was 4.17% (chorionic villus sampling 1 puncture), 2.70% (amniocentesis 1
puncture), 3.75% (chorionic villus sampling 2 punctures), and 4.76% (amniocentesis 2
punctures), (P values not significant). Preterm premature rupture of the membranes
rate34 weeks was 8.2% chorionic villus sampling group and 10% in amniocentesis
group (P value not significant). According to sampling technique, preterm premature
rupture of the membranes rate was 12.5% (chorionic villus sampling 1 puncture), 8.1%
(amniocentesis 1 puncture), 6.9% (chorionic villus sampling 2 punctures), and 11.1%
(amniocentesis 2 punctures), (P values not significant).

Level of evidence

2++

Author Van den Berg C, 1999 [16]
Design Retrospective cohort study
Subjects Between January 1988 and July 1997, 482 twin and 18 triplet pregnancies were

observed in a total of 25 850 genetic AF and CV samples in our department.
The records of all women with multiple pregnancies who underwent genetic
amniocentesis and/or CV sampling over that period were studied and reviewed.
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Results Uncertain results in one or both samples, requiring further investigation were more
frequentin CV samples (eight times in 163 paired samples, 5 per cent) than in amniotic
fluid (AF) samples (once in 298 paired samples, 0j#3 per cent). Sampling one fetus
twice (erroneous sampling) was seen only once among 163 pregnancies with two CV
samples in our study. Cross contamination due to mixed sampling was discovered in
two of seven pregnancies that underwent DNA diagnosis in CV and might be a rather
regular occurring phenomenon. In none of the 500 pregnancies mixed sampling
caused diagnostic dilemmas. A third sampling problem, maternal cell contamination
caused a diagnostic problem once among the AF samples. Selective fetal reduction
appeared safer after CV sampling than after amniocentesis.

Level of evidence 2++

X =
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KQ1, KQ5
1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Prenatal Diagnosis] this term only 376
#2 | (Prenatal:ab,ti,kw or antenatal:ab,ti,kw or Fetal:ab,ti,kw or Fetus:ab,ti,kw or foetus:ab,ti,kw 3,941
or trimester*:ab,ti,kw or Pregnan*:ab,ti,kw) near/6 (diagnos*:ab,ti,kw or test:ab,ti,kw
or tests:ab,ti,kw or Screen*:ab,ti,kw or marker*:ab,ti,kw or biomarker*:ab,ti,kw or
Detect*:ab,ti,kw)
#3 | MeSH descriptor: [Maternal Serum Screening Tests] explode all trees 6
#4 | Maternal Serum:ab,ti,kw 304
#5 | MeSH descriptor: [Pregnancy-Associated Plasma Protein-A] explode all trees 23
#6 | Pregnancy Associated Plasma Protein A:ab,ti,kw or "pregnancy-associated alpha-plasma 63
protein™:ab,ti,kw or "IGFBP-4 Protease":ab,ti,kw or "PAPP-A"ab,ti,kw
#7 | MeSH descriptor: [Chorionic Gonadotropin, beta Subunit, Human] explode all trees 64
#8 | (beta:ab,ti,kw or p:ab,ti,kw) and ("chorionic gonadotropin:ab,ti,kw or hcg:ab,ti,kw) and 138
subunit:ab,ti,kw
#9 | b-hcg:ab,ti,kw or bhcg:ab,tikw or BhCG:ab,ti,kw or "beta hcg": ab,tikw or HCG-beta:ab,ti,kw 750
or "human chorionic gonadotropin":ab,ti kw
#10 | MeSH descriptor: [Ultrasonography, Prenatal] explode all trees 575
#11 | (Prenatal:ab,ti,kw or antenatal:ab,ti,kw or Fetal:ab,ti,kw or Fetus:ab,ti,kw or foetus:ab,ti,kw or 1,328
trimester*:ab,ti,kw or Pregnan®:ab,tikw) near/6 (Ultrason*:ab,ti,kw or Ultrasound*:ab,ti,kw
or echograp*:ab,ti,kw)
MeSH descriptor: [Nuchal Translucency Measurement] explode all trees 23
#13 | Nuchal Translucency:ab,ti,kw or "Nuchal Fold":ab,ti,kw 41
#14  #lor#2or#3or#dor#5or#6or#7 or#8or#9or#10or#11 or#12 or #13 5,609
#15 | MeSH descriptor: [Predictive Value of Tests] explode all trees 7,419
#16 | MeSH descriptor: [Sensitivity and Specificity] explode all trees 18,629
#17 | MeSH descriptor: [Reproducibility of Results] explode all trees 11,267
#18 | MeSH descriptor: [False Negative Reactions] explode all trees 367
#19 | MeSH descriptor: [False Positive Reactions] explode all trees 551
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No. Search Query Results
#20 | Predictiv*:ab,tikw or Negative:ab,ti,kw or Positive:ab,tikw or Sensitivit*:ab,ti,kw or 158,438
Specificit*:ab,tikw or "reproducibility of results™:ab,ti,kw or reference value*:ab,ti,kw or
reference standard*:ab,ti kw
#21 #150r#160r#17 or#18 or #19 or #20 158,812
#22 | MeSH descriptor: [Chromosome Disorders] explode all trees 730
#23 | MeSH descriptor: [Genetic Testing] explode all trees 495
#24 | MeSH descriptor: [Aneuploidy] explode all trees 150
#25 | MeSH descriptor: [Chromosome Aberrations] this term only 219
#26 | Aneuploid*:ab,ti,kw or Monosom*:ab,ti,kw or Tetrasom*:ab,ti,kw or Trisom*:ab,ti,kw or 1,968
Chromosom*:ab,ti,kw
#27 | MeSH descriptor: [Chromosomes, Human, Pair 21] explode all trees 24
#28 | Down Syndrome:ab,tikw or "Down's Syndrome":ab,ti,kw or "Downs Syndrome":ab,ti,kw or 592
"Chromosome 21":ab,ti,kw
#29 | MeSH descriptor: [Chromosomes, Human, Pair 13] explode all trees 19
#30 | Chromosome 13:ab,ti,kw or "Turner Syndrome":ab,ti,kw or "Turner's Syndrome™:ab,ti,kw or 256
"Turners Syndrome™:ab,ti,kw
#31 | MeSH descriptor: [Chromosomes, Human, Pair 18] explode all trees 25
#32 | Trisomy 18:ab,ti,kw or "Edwards Syndrome":ab,ti,kw or "Chromosome 18":ab,ti,kw 35
#33 | #22 or#23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 3,237
#34 | #14and #21 and #33 132
#35 | #34 and (guidelin*:ti or "Practice bulletin":ti or "Practice bulletins":ti or "Position statement"ti 0
CPG | or "Position statements".ti or "committee opinion"iti or "committee opinions"iti) Publication
Year from 2005 to 2017, in Trials
2) EMBASE
No. Search Query Results
#1 | 'prenatal diagnosis'/de 52,333
#2 | (Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 108,127
(diagnos* OR test OR tests OR Screen* OR marker* OR biomarker* OR Detect*)):ab,ti
#3 | 'maternal serum screening test'/exp 187
#4 | 'Maternal Serum"abti 9,355
#5 | 'pregnancy associated plasma protein A'/exp 2,370
#6 | (‘pregnancy-associated' NEAR/6 (‘alpha-plasma protein' OR 'plasma protein A")):abti 1,703
#7 | (IGFBP-4 Protease' OR 'PAPP-A"):ab,ti 2,140
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No. Search Query Results
#8 | 'chorionic gonadotropin beta subunit'/exp 7,882
#9 | ((beta ORB) NEAR/10 (‘chorionic gonadotropin' OR hcg) NEAR/10 subunit):ab,ti 1,645
#10 | 'b-hcg"abti OR 'bhcg':ab,ti OR 'BhCG"ab,ti OR 'beta hcg"ab,ti OR 'HCG-beta":ab,ti OR 'human 16,466
chorionic gonadotropin':ab,ti
#11 | 'Fetus echography'/exp 20,236
#12 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 26,583
(Ultrason* OR Ultrasound* OR echograp*)):abti
#13 | 'nuchal translucency measurement'/exp 2,283
#14 | 'nuchal translucency":ab,ti OR 'Nuchal Fold"ab;ti 2,833
#15 | #1OR#2OR#3 OR#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR#12 OR #13 OR #14 171,210
#16  'predictive value'/exp OR 'sensitivity and specificity'/exp OR 'reproducibility'/exp 466,221
#17 | 'false negative result'/exp OR 'false positive result'/exp 25,990
#18 | Predictiv*:ab,ti OR Negative:ab,ti OR Positive:ab,ti OR Sensitivit*:ab,ti OR Specificit*:ab,tiOR | 3,370,545
reproducibilit*:ab,ti OR 'reference value'ab,ti OR 'reference standard"ab,ti OR 'reference
values"ab,ti OR 'reference standards":ab,ti
#19 #16 OR#17 OR#18 3,580,909
#20 | 'chromosome disorder'/exp OR 'genetic screening'/exp 115,085
#21 | 'aneuploidy'/exp OR 'chromosome aberration'/de 85,578
#22 | Aneuploid*:ab,ti OR Monosom*:ab,ti OR Tetrasom*:ab,ti OR Trisom*:ab,ti OR 386,038
Chromosom*:ab;ti
#23 | 'chromosome 21'/exp OR 'Down Syndrome":ab,ti OR 'Downs Syndrome"ab,ti OR 20,426
'Chromosome 21":abti
#24 | 'chromosome 13'/exp OR 'Chromosome 13":ab,ti OR Turner Syndrome"ab,ti OR Turners 10,055
Syndrome"ab,ti
#25 | 'chromosome 18/exp OR Trisomy 18"ab,ti OR 'Edwards Syndrome"ab,ti OR 'Chromosome 18"ab i 7,287
#26 | #20 OR#21 OR #22 OR #23 OR #24 OR #25 498,798
#27 | #15 AND #19 AND #26 5,702
#28 | #27 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 1,978
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
‘case report'/exp) NOT (‘animal'/de NOT (‘animal'/de AND 'human'/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-20171/py
#29 | #28 AND ('practice guideline'/de OR guideline*:ti OR 'Practice bulletin":ab,ti OR 'Practice 72
CPG | bulletins"ab,ti OR 'Position statement'ab,ti OR 'Position statements"ab,ti OR 'committee

opinion":ab,ti OR 'committee opinions'ab,ti)
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3) Pubmed

No. Search Query Results

#1 | "Prenatal Diagnosis"[Mesh:NoExp] 33,607

#2 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 208,199
trimester*[TIAB] OR Pregnan*[TIAB]) AND (diagnos*[TIAB] OR test[TIAB] OR tests[TIAB] OR
Screen*[TIAB] OR marker*[TIAB] OR biomarker*[TIAB] OR Detect*[TIAB])

#3 | "Maternal Serum Screening Tests"[Mesh] 246

#4 | "Maternal Serum"[TIAB] 7,559

#5 | "Pregnancy-Associated Plasma Protein-A"[Mesh] 1,554

#6 | "Pregnancy Associated Plasma Protein A"[TIAB] OR "pregnancy-associated alpha-plasma 1,771
protein"[TIAB] OR "IGFBP-4 Protease"[TIAB] OR "PAPP-A"[TIAB]

#7 | "Chorionic Gonadotropin, beta Subunit, Human"[Mesh] 3,770

#8 | (beta[TIAB] OR B[TIAB]) AND ("chorionic gonadotropin"[TIAB] OR hcg[TIAB]) AND 2,002
subunit[TIAB]

#9 | b-hcg[TIAB] OR bhcg[TIAB] OR BhCGITIAB] OR "beta hcg"[TIAB] OR HCG-beta[TIAB] OR 15,420
"human chorionic gonadotropin"[TIAB]

#10 | "Ultrasonography, Prenatal"[Mesh] 28,538

#11 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 39,583
trimester*[TIAB] OR Pregnan*[TIAB]) AND (Ultrason*[TIAB] OR Ultrasound*[TIAB] OR
echograp*[TIAB])

#12 | "Nuchal Translucency Measurement'[Mesh] 1,112

#13 | "Nuchal Translucency"[TIAB] OR "Nuchal Fold"[TIAB] 2,158

#14 | #1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR#9 OR #10 OR#11 OR #12 OR #13 256,088

#15 | "Predictive Value of Tests"[Mesh] OR "Sensitivity and Specificity"[Mesh] OR "reproducibility 699,777
of results"[Mesh]

#16 | "False Negative Reactions"[Mesh] OR "False Positive Reactions"[Mesh] 36,155

#17 | Predictiv*[TIAB] OR Negative[TIAB] OR Positive[TIAB] OR Sensitivit*[TIAB] OR 2,597,612
Specificit*[TIAB] OR "reproducibility of results"[TIAB] OR reference value*[TIAB] OR reference
standard*[TIAB]

#18 | #150R#16 OR#17 3,042,185

#19 | "Chromosome Disorders"[Mesh] OR "Genetic Testing"[Mesh] 94,038

#20 | "Aneuploidy"[Mesh] OR "Chromosome Aberrations"[Mesh:Noexp] 95,003

#21 | Aneuploid*[TIAB] OR Monosom*[TIAB] OR Tetrasom*[TIAB] OR Trisom*[TIAB] OR 340,071
Chromosom*[TIAB]

#22 | "Chromosomes, Human, Pair 21"[Mesh] OR "Down Syndrome"[TIAB] OR "Down's 23,737

Syndrome"[TIAB] OR "Downs Syndrome"[TIAB] OR "Chromosome 21"[TIAB]
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No. Search Query Results
#23 | "Chromosomes, Human, Pair 13"[Mesh] OR "Chromosome 13"[TIAB] OR "Turner 11,209
Syndrome"[TIAB] OR "Turner's Syndrome"[TIAB] OR "Turners Syndrome"[TIAB]
#24 | "Chromosomes, Human, Pair 18"[Mesh] OR "Trisomy 18" [Supplementary Concept] OR 7,010
"Trisomy 18" [TIAB] OR "Edwards Syndrome"[TIAB] OR "Chromosome 18"[TIAB]
#25 | #19OR#20 OR #21 OR #22 OR #23 OR #24 435,587
#26 | #14 AND #18 AND #25 5,562
#27 | #26 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 2,362
books][filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT ("animals"[Mesh:noexp] NOT ("animals"[Mesh:noexp] AND
"humans"[Mesh])) AND (("2005/01/01"[PDAT] : "2017/03/31"[PDATI) AND (Korean[lang] OR
English[lang]))
#28 | #27 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR "Practice bulletin"[TI] OR "Practice 20
CPG | bulletins"[TI] OR "Position statement"[TI] OR "Position statements"[TI] OR "committee
opinion"[TI] OR "committee opinions"[Tl])
KQ 8, KQ9, KQ10
1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Prenatal Diagnosis] this term only 376
#2 | (Prenatal:ti or antenatal:ti or Fetal:ti or Fetus:ti or foetus:ti or trimester*:ti or Pregnan®:ti) 834
near/6 (diagnos*:ti or test:ti or tests:ti or Screen*:ti or marker*:ti or biomarker*:ti or
Detect*:ti)
#3 | MeSH descriptor: [Maternal Serum Screening Tests] explode all trees 6
#4 | Maternal Serum:ti 71
#5 | MeSH descriptor: [Pregnancy-Associated Plasma Protein-A] explode all trees 23
#6 | Pregnancy Associated Plasma Protein A:ti or "pregnancy-associated alpha-plasma 20
protein":ti or "IGFBP-4 Protease":ti or "PAPP-A"ti
#7 | MeSH descriptor: [Chorionic Gonadotropin, beta Subunit, Human] explode all trees 64
#8 | (beta:ti or B:ti) and ("chorionic gonadotropin":ti or hcg:ti) and subunit:ti 3
#9 | b-hcg:ti or bheg:ti or BhCG:ti or "beta hcg":ti or HCG-beta:ti or "human chorionic 276

gonadotropin"ti
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No. Search Query Results
#10 | MeSH descriptor: [Ultrasonography, Prenatal] explode all trees 575
#11 | (Prenataliti or antenatal:ti or Fetal:ti or Fetus:ti or foetus:ti or trimester*:ti or Pregnan*:ti) 278

near/6 (Ultrason*:ti or Ultrasound*:ti or echograp*:ti)
#12 | MeSH descriptor: [Nuchal Translucency Measurement] explode all trees 23
#13 | Nuchal Translucency:ti or "Nuchal Fold":ti 15
#14 #lor#2or#3or#dor#5or#6or#7 or#8or#9or#100r#11or#12or#13 1,945
#15 | Pre-Test* or Pre-Screen* 2,541
#16 | MeSH descriptor: [Genetic Counseling] explode all trees 177
#17 | MeSH descriptor: [Referral and Consultation] explode all trees 2,228
#18 | MeSH descriptor: [Counseling] explode all trees 4,500
#19 | Consultation*:ab,ti,kw or Referral*:ab,ti,kw or Counseling:ab,ti,kw or Counselor:ab,ti,kw 21,584
#20 #15or#160r#17 or#18 or #19 24,269
#21 | MeSH descriptor: [Chromosome Disorders] explode all trees 730
#22 | MeSH descriptor: [Genetic Testing] explode all trees 495
#23 | MeSH descriptor: [Aneuploidy] explode all trees 150
#24 | MeSH descriptor: [Chromosome Aberrations] this term only 219
#25 | Aneuploid*:ti or Monosom®:ti or Tetrasom*:ti or Trisom*:ti or ChromosomX*:ti 438
#26 | MeSH descriptor: [Chromosomes, Human, Pair 21] explode all trees 24
#27 | Down Syndrome:ti or "Down's Syndrome™:ti or "Downs Syndrome":ti or "Chromosome 21"ti 381
#28 | MeSH descriptor: [Chromosomes, Human, Pair 13] explode all trees 19
#29 | Chromosome 13:ti or "Turner Syndrome":ti or "Turner's Syndrome"ti or "Turners 199

Syndrome":ti
#30 | MeSH descriptor: [Chromosomes, Human, Pair 18] explode all trees 25
#31 | Trisomy 18:ti or "Edwards Syndrome":ti or "Chromosome 18":ti 5
#32 | #21 or#22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 1,948
#33 | #14and #20 and #32 19
#34 | #33 and (guidelin*:ti or "Practice bulletin":ti or "Practice bulletins"ti or "Position statement":ti 0
CPG | or "Position statements":ti or "committee opinion":ti or "committee opinions":ti) Publication

Year from 2005 to 2017, in Trials
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2) Embase
No. Search Query Results
#1 | 'Fetus echography'/exp 20,236
_ ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 26,583
(Ultrason* OR Ultrasound* OR echograp*)):ab,ti !
#3 | #1OR#2 39,796
#4 | 'nuchal translucency measurement'/exp 2,283
#5 | 'nuchal translucency":ab,ti OR 'Nuchal Fold"abti 2,833
#6 | #4 OR#5 3,511
#7  #6 AND enlarged:abti 110
#8 | "enlarged NT":abti 34
#9  Isolat*:abti 1,357,228
#10 | anomaly:ab,ti OR anomalies:ab,ti OR abnormalit*:ab;ti 559,115
#11 | 'cystic lymphangioma'/exp 2,880
#12 | Cystic:ab,ti AND (Lymphangioma*:ab,ti OR Hygroma*:ab,ti) 3,175
#13  #7OR#8OR#9OR#10OR#11 OR#12 1,896,979
#14 | 'chromosome disorder'/exp OR 'genetic screening'/exp 115,085
#15 | 'aneuploidy'/exp OR 'chromosome aberration'/de 85,578
#16 Aneuploid*:ab,ti QR Monosom*:ab,ti OR Tetrasom*:ab,ti OR Trisom*:ab,ti OR 386,038
Chromosom*:abti
‘chromosome 21'/exp OR 'Down Syndrome":ab,ti OR 'Downs Syndrome":ab,ti OR
#97 o 20,426
Chromosome 21"abti
‘chromosome 13'/exp OR 'Chromosome 13":ab,ti OR Turner Syndrome"ab,ti OR Turners
#18 s 10,055
Syndrome"abti
‘chromosome 18'/exp OR 'Trisomy 18"ab,ti OR 'Edwards Syndrome"ab,ti OR 'Chromosome
#19 L 7,287
18"abti
#20 | #14OR#150R#16 OR#17 OR#18 OR#19 498,798
#21 | #3 AND #13 AND #20 4,020
#21 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim
22 OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR 1146
'case report'/exp) NOT (‘animal'/de NOT ('animal'/de AND 'human'/exp)) AND ([english]/lim '
OR [korean]/lim) AND [2005-20171/py
#22 AND ('practice guideline'/de OR guideline*:ti OR 'Practice bulletin":ab,ti OR 'Practice
#23
PG bulletins"ab,ti OR 'Position statement"ab,ti OR 'Position statements'ab,ti OR '‘committee 41

opinion'ab,ti OR 'committee opinions':ab,ti)
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3) Pubmed
No. Search Query Results
#1 | "Ultrasonography, Prenatal"[Mesh] 28,538
#2 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 39,583
trimester*[TIAB] OR Pregnan*[TIAB]) AND (Ultrason*[TIAB] OR Ultrasound*[TIAB] OR
echograp*[TIAB])
#3 |#10R#2 53,885
#4 | "Nuchal Translucency Measurement"[Mesh] 1,112
#5 | "Nuchal Translucency"[TIAB] OR "Nuchal Fold"[TIAB] 2,158
#6 | #4OR#5 2,389
#7 | #6 AND enlarged[TIAB] 76
#8 | "enlarged NT"[TIAB] 24
#9 | Isolat*[TIAB] 1,159,527
#10 | anomaly[TIAB] OR anomalies[TIAB] OR abnormalit*[TIAB] 448,487
#11 | "Lymphangioma, Cystic"[Mesh] 1,374
#12 | Cystic[TIAB] AND (Lymphangioma*[TIAB] OR Hygroma*[TIAB]) 2,593
#13 | #7OR#8OR#9OR#100OR#11 OR #12 1,591,752
#14 | "Chromosome Disorders"[Mesh] OR "Genetic Testing"[Mesh] 94,038
#15 | "Aneuploidy"[Mesh] OR "Chromosome Aberrations"[Mesh:Noexp] 95,003
#16 | Aneuploid*[TIAB] OR Monosom*[TIAB] OR Tetrasom*[TIAB] OR Trisom*[TIAB] OR 340,071
Chromosom*[TIAB]
#17 | "Chromosomes, Human, Pair 21"[Mesh] OR "Down Syndrome"[TIAB] OR "Down's 23,737
Syndrome"[TIAB] OR "Downs Syndrome"[TIAB] OR "Chromosome 21"[TIAB]
#18 | "Chromosomes, Human, Pair 13"[Mesh] OR "Chromosome 13"[TIAB] OR "Turner 11,209
Syndrome"[TIAB] OR "Turner's Syndrome"[TIAB] OR "Turners Syndrome"[TIAB]
#19 | "Chromosomes, Human, Pair 18"[Mesh] OR "Trisomy 18" [Supplementary Concept] OR 7,010
"Trisomy 18" [TIAB] OR "Edwards Syndrome"[TIAB] OR "Chromosome 18"[TIAB]
#20 | #14OR#150R#16 OR#17 OR#18 OR#19 435,587
#21 | #3 AND #13 AND #20 3,950
#22 | #21 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 1,323
booksifilter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT ("animals"[Mesh:noexp] NOT ("animals"[Mesh:noexp] AND
"humans"[Mesh])) AND (("2005/01/01"[PDAT] : "2017/03/31"[PDATI]) AND (Korean[lang] OR
English[lang]))
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#23 | #22 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR "Practice bulletin"[TI] OR "Practice 23
CPG | bulletins"[TI] OR "Position statement"[TI] OR "Position statements"[TI] OR "committee
opinion"[TI] OR "committee opinions"[Tl])
KQ 7
1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Prenatal Diagnosis] this term only 376
#2 | (Prenatal:ab,tikw or antenatal:ab,tikw or Fetal:ab,ti,kw or Fetus:ab,tikw or foetus:ab,tikw 3,941
or trimester*:ab,ti,kw or Pregnan*:ab,ti,kw) near/6 (diagnos*:ab,ti,kw or test:ab,tikw
or tests:ab,tikw or Screen*:ab,tikw or marker*:ab,ti,kw or biomarker*:ab,tikw or
Detect*:ab,ti,kw)
#3 | MeSH descriptor: [Maternal Serum Screening Tests] explode all trees 6
#4 | Maternal Serum:ab,ti,kw 304
#5 | MeSH descriptor: [Pregnancy-Associated Plasma Protein-A] explode all trees 23
#6 | Pregnancy Associated Plasma Protein A:ab,ti,kw or "pregnancy-associated alpha-plasma 63
protein":ab,ti,kw or "IGFBP-4 Protease™:ab,ti,kw or "PAPP-A"ab,ti,kw
#7 | MeSH descriptor: [Chorionic Gonadotropin, beta Subunit, Human] explode all trees 64
#38 | (beta:ab,tikw or p:ab,tikw) and ("chorionic gonadotropin":ab,tikw or hcg:ab,ti,kw) and 138
subunit:ab,ti,kw
#9 | b-hcg:ab,ti,kw or bhcg:ab,tikw or BhCG:ab,ti,kw or "beta hcg":ab,ti,kw or HCG-beta:ab,ti,kw 750
or "human chorionic gonadotropin":ab,ti kw
#10 | MeSH descriptor: [Ultrasonography, Prenatal] explode all trees 575
#11 | (Prenatal:ab,ti,kw or antenatal:ab,ti,kw or Fetal:ab,ti,kw or Fetus:ab,ti,kw or foetus:ab,ti,kw or 1,328
trimester*:ab,ti,kw or Pregnan*:ab,ti,kw) near/6 (Ultrason*:ab,ti,kw or Ultrasound*:ab,ti,kw
or echograp*:ab,ti,kw)
#12 | MeSH descriptor: [Nuchal Translucency Measurement] explode all trees 23
#13 | Nuchal Translucency:ab,ti,kw or "Nuchal Fold":ab,ti,kw 41
#14 |[#lor#2or#3or#dor#5or#6or#7or#8or#9or#10or#11 or#12 or #13 5,609
#15 | MeSH descriptor: [Fetal Heart] explode all trees 120
#16 | MeSH descriptor: [Heart Defects, Congenital] explode all trees 1,814
#17  (Fetal:ab,tikw or Fetus:ab,ti,kw) and (Structur*:ab,ti,kw or Defect*:ab,ti,kw or heart:ab,ti,kw) 1,866
#18 | MeSH descriptor: [Nasal Bone] explode all trees 50
#19 | Nasal Bone:ab,tikw,kw 96
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No. Search Query Results
#20 | MeSH descriptor: [Neural Tube Defects] explode all trees 225
#21 | Neural Tube:ab,ti,kw or Craniorachischis*:ab,tikw or Diastematomyelia*:ab,ti,kw or 3,913
"Tethered Cord Syndrome":ab,ti,kw or "Spinal Dysraphism":ab,ti,kw or Neurenteric:ab,tikw
or "Spinal Cord":ab,ti,kw or Acrania*:ab,ti,kw or Exencephal*:ab,ti kw
#22 | #15o0r#160r#17 or#18 or #19 or #20 or #21 7,681
#23 | MeSH descriptor: [Chromosome Disorders] explode all trees 730
#24 | MeSH descriptor: [Genetic Testing] explode all trees 495
#25 | MeSH descriptor: [Aneuploidy] explode all trees 150
#26 | MeSH descriptor: [Chromosome Aberrations] this term only 219
#27 | Aneuploid*:ab,tikw or Monosom*:ab,ti,kw or Tetrasom*:ab,ti,kw or Trisom*:ab,ti,kw or 1,968
Chromosom*:ab,ti,kw
#28 | MeSH descriptor: [Chromosomes, Human, Pair 21] explode all trees 24
#29 | Down Syndrome:ab,ti,kw or "Down's Syndrome":ab,ti,kw or "Downs Syndrome":ab,ti,kw or 592
"Chromosome 21":ab,ti,kw
#30 | MeSH descriptor: [Chromosomes, Human, Pair 13] explode all trees 19
#31 | Chromosome 13:ab,ti,kw or "Turner Syndrome":ab,ti,kw or "Turner's Syndrome":ab,ti,kw or 256
"Turners Syndrome™":ab,ti,kw
#32 | MeSH descriptor: [Chromosomes, Human, Pair 18] explode all trees 25
#33 | Trisomy 18:ab,ti,kw or "Edwards Syndrome":ab,ti,kw or "Chromosome 18":ab,ti,kw 35
#34 | #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 3,237
#35 | #14and #22 and #34 68
#36 | #35 and (quidelin®:ti or "Practice bulletin™ti or "Practice bulletins":ti or "Position 1
CPG | statement"ti or "Position statements":ti or "committee opinion":ti or "committee
opinions"ti) Publication Year from 2005 to 2017, in Trials
2) EMbase
No. Search Query Results
#1 | 'prenatal diagnosis'/de 52,333
#2 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 108,127
(diagnos* OR test OR tests OR Screen* OR marker* OR biomarker* OR Detect*)):ab,ti
#3 | 'maternal serum screening test'/exp 187
#4 | 'Maternal Serum"ab;ti 9,355
#5 | 'pregnancy associated plasma protein A'/exp 2,370
#6 | (‘pregnancy-associated' NEAR/6 (‘alpha-plasma protein' OR 'plasma protein A')):abti 1,703
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No. Search Query Results
#7 | (IGFBP-4 Protease' OR 'PAPP-A"):ab,ti 2,140
#8 | 'chorionic gonadotropin beta subunit'/exp 7,882
#9 | ((beta ORB) NEAR/10 (‘chorionic gonadotropin' OR hcg) NEAR/10 subunit):ab,ti 1,645
#10 | 'b-hcg"ab,ti OR 'bhcg'ab,ti OR 'BhCG"ab,ti OR 'beta hcg"ab,ti OR 'HCG-beta":ab,ti OR 'human 16,466
chorionic gonadotropin':ab;ti
#11 | 'Fetus echography'/exp 20,236
#12 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 26,583
(Ultrason* OR Ultrasound* OR echograp*)):abti
#13 | 'nuchal translucency measurement'/exp 2,283
#14 | 'nuchal translucency'ab,ti OR 'Nuchal Fold"abti 2,833
#15 | #1OR#2OR#3 OR#4 OR#5OR #6 OR#7 OR#8 OR#9 OR#10 OR#11 OR #12 OR #13 OR #14 171,210
#16 | 'fetus heart'/exp OR 'congenital heart malformation'/exp 129,128
#17 | (Fetal:ab,ti OR Fetus:ab,ti) AND (Structur*:ab,ti OR Defect*:ab,ti OR heart:ab,ti) 52,669
#18 | 'nasal bone'/exp OR 'Nasal Bone"ab,ti 2,559
#19 | 'neural tube defect'/exp OR 'Neural Tube'ab,ti OR Craniorachischis*:ab,ti OR 184,465
Diastematomyelia*:ab,ti OR Tethered Cord Syndrome"ab,ti OR 'Spinal Dysraphism'ab,ti OR
Neurenteric:ab,ti OR 'Spinal Cord":ab,ti OR Acrania*:ab,ti OR Exencephal*:ab;ti
#20 |#16 OR#17 OR#18 OR#19 358,156
#21 | 'chromosome disorder'/exp OR 'genetic screening'/exp 115,085
#22 | 'aneuploidy'/exp OR 'chromosome aberration'/de 85,578
#23 | Aneuploid*:ab,ti OR Monosom*:ab,ti OR Tetrasom*:ab,ti OR Trisom*:ab,ti OR 386,038
Chromosom*:ab,ti
#24 | 'chromosome 21'/exp OR 'Down Syndrome'ab,ti OR 'Downs Syndrome"ab,ti OR 20,426
'‘Chromosome 21":abti
#25 | 'chromosome 13'/exp OR 'Chromosome 13"ab,ti OR Turner Syndrome"ab,ti OR "Turners 10,055
Syndrome"abti
#26 | 'chromosome 18'/exp OR 'Trisomy 18"ab,ti OR 'Edwards Syndrome"ab,ti OR 'Chromosome 7,287
18"abti
#27 | #21 OR#22 OR#23 OR #24 OR #25 OR #26 498,798
#28 | #15 AND #20 AND #27 5,431
#29 | #28 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 1,417
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
‘case report'/exp) NOT (‘animal'/de NOT (‘animal’/de AND 'human'/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]/py
#30 | #29 AND ('practice guideline'/de OR guideline*:ti OR 'Practice bulletin":ab,ti OR 'Practice 51
CPG | bulletins":ab,ti OR 'Position statement':ab,ti OR 'Position statements"ab,ti OR ‘committee

opinion‘:ab,ti OR 'committee opinions'ab,ti)
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3) Pubmed

No. Search Query Results

#1 "Prenatal Diagnosis"[Mesh:NoExp] 33,607

#2 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 208,199
trimester*[TIAB] OR Pregnan*[TIAB]) AND (diagnos*[TIAB] OR test[TIAB] OR tests[TIAB] OR
Screen*[TIAB] OR marker*[TIAB] OR biomarker*[TIAB] OR Detect*[TIAB])

#3 | "Maternal Serum Screening Tests"[Mesh] 246

#4 | "Maternal Serum"[TIAB] 7,559

#5 | "Pregnancy-Associated Plasma Protein-A"[Mesh] 1,554

#6 | "Pregnancy Associated Plasma Protein A"[TIAB] OR "pregnancy-associated alpha-plasma 1,771
protein"[TIAB] OR "IGFBP-4 Protease"[TIAB] OR "PAPP-A"[TIAB]

#7 | "Chorionic Gonadotropin, beta Subunit, Human"[Mesh] 3,770

#8 | (beta[TIAB] OR B[TIAB]) AND ("chorionic gonadotropin"[TIAB] OR hcg[TIAB]) AND 2,002
subunit[TIAB]

#9 | b-hcg[TIAB] OR bhcg[TIAB] OR BhCG[TIAB] OR "beta hcg"[TIAB] OR HCG-beta[TIAB] OR 15,420
"human chorionic gonadotropin"[TIAB]

#10 | "Ultrasonography, Prenatal"[Mesh] 28,538

#11 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 39,583
trimester*[TIAB] OR Pregnan*[TIAB]) AND (Ultrason*[TIAB] OR Ultrasound*[TIAB] OR
echograp*[TIAB])

#12 | "Nuchal Translucency Measurement"[Mesh] 1,112

#13 | "Nuchal Translucency"[TIAB] OR "Nuchal Fold"[TIAB] 2,158

#14  #1 OR#2OR#3 OR #4 OR#5 OR#6 OR #7 OR#8 OR#9 OR #10 OR#11 OR#12 OR #13 256,088

#15 | "Fetal Heart"[Mesh] OR "Heart Defects, Congenital"[Mesh] 143,179

#16 | (Fetal[TIAB] OR Fetus[TIAB]) AND (Structur*[TIAB] OR Defect*[TIAB] OR heart[TIAB]) 40,816

#17 | "Nasal Bone"[Mesh] OR "Nasal Bone"[TIAB] 3,215

#18 | "Neural Tube Defects"[Mesh] OR "Neural Tube"[TIAB] OR Craniorachischis*[TIAB] OR 154,565
Diastematomyelia*[TIAB] OR Tethered Cord Syndrome"[TIAB] OR Spinal Dysraphism*[TIAB]
OR Neurenteric[TIAB] OR Spinal Cord[TIAB] OR Acrania*[TIAB] OR Exencephal*[TIAB]

#19 | #150R#16 OR#17 OR#18 332,611

#20 | "Chromosome Disorders"[Mesh] OR "Genetic Testing"[Mesh] 94,038

#21 | "Aneuploidy"[Mesh] OR "Chromosome Aberrations"[Mesh:Noexp] 95,003

#22 | Aneuploid*[TIAB] OR Monosom*[TIAB] OR Tetrasom*[TIAB] OR Trisom*[TIAB] OR 340,071
Chromosom*[TIAB]

#23 | "Chromosomes, Human, Pair 21"[Mesh] OR "Down Syndrome"[TIAB] OR "Down's 23,737
Syndrome"[TIAB] OR "Downs Syndrome"[TIAB] OR "Chromosome 21"[TIAB]
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No. Search Query Results
#24 | "Chromosomes, Human, Pair 13"[Mesh] OR "Chromosome 13"[TIAB] OR "Turner 11,209
Syndrome"[TIAB] OR "Turner's Syndrome"[TIAB] OR "Turners Syndrome"[TIAB]
#25 | "Chromosomes, Human, Pair 18"[Mesh] OR "Trisomy 18" [Supplementary Concept] OR 7,010
"Trisomy 18" [TIAB] OR "Edwards Syndrome"[TIAB] OR "Chromosome 18"[TIAB]
#26 | #20 OR#21 OR #22 OR #23 OR #24 OR #25 435,587
#27 | #14 AND #19 AND #26 4,901
#28 | #27 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 1,502
books][filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT ("animals"[Mesh:noexp] NOT ("animals"[Mesh:noexp] AND
"humans"[Mesh])) AND (("2005/01/01"[PDAT] : "2017/03/31"[PDAT]) AND (Korean[lang] OR
English[lang]))
#29 | #28 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR "Practice bulletin"[TI] OR "Practice 26
CPG | bulletins"[TI] OR "Position statement"[TI] OR "Position statements"[TI] OR "committee
opinion"[TI] OR "committee opinions"[Tl])
KQ 11,12
1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Maternal Serum Screening Tests] explode all trees 6
#2 | Maternal Serum:ab,ti,kw 304
#3 | MeSH descriptor: [Pregnancy-Associated Plasma Protein-A] explode all trees 23
#4 | Pregnancy Associated Plasma Protein A:ab,ti,kw or "pregnancy-associated alpha-plasma 63
protein™:ab,ti,kw or "IGFBP-4 Protease":ab,ti,kw or "PAPP-A"ab,ti,kw
#5 | MeSH descriptor: [Chorionic Gonadotropin, beta Subunit, Human] explode all trees 64
#6 | (beta:ab,tikw or B:ab,ti,kw) and ("chorionic gonadotropin":ab,ti,kw or hcg:ab,ti,kw) and 138
subunit:ab,ti,kw
#7 | b-hcg:ab,ti,kw or bhcg:ab,ti kw or phCG:ab,ti,kw or "beta hcg":ab,ti kw or HCG-beta:ab, tikw 750
or "human chorionic gonadotropin":ab,ti kw
#8 #lor#2or#3or#dor#5or#6or#7 1,125
#9 | MeSH descriptor: [Pregnancy, Multiple] explode all trees 245
#10 | (Pregnanc*:ab,tikw or Pregnant*:ab,ti,kw or gestation*:ab,ti,kw) and (Multiple:ab,ti,kw or 2,379
Twin:ab,ti,kw or Triplet:ab,ti,kw or Quadruplet:ab,ti,kw or Quintuplet:ab,tikw)
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No. Search Query Results
#11  #9o0r#10 2,379
#12 | #8and #11 79
#13 | #12 and (guidelin®:ti or "Practice bulletin":ti or "Practice bulletins"ti or "Position 0
CPG | statement"ti or "Position statements"ti or "committee opinion":ti or "committee
opinions"ti) Publication Year from 2005 to 2017, in Trials
2) Embase
No. Search Query Results
#1 | 'maternal serum screening test'/exp 187
#2 | 'Maternal Serum"ab,ti 9,355
#3 | 'pregnancy associated plasma protein A'/exp 2,370
#4 | (‘pregnancy-associated' NEAR/6 (‘alpha-plasma protein’ OR 'plasma protein A")):ab,ti 1,703
#5 | ('IGFBP-4 Protease' OR 'PAPP-A"):abti 2,140
#6 | 'chorionic gonadotropin beta subunit'/exp 7,882
#7 | ((beta ORB) NEAR/10 (‘chorionic gonadotropin' OR hcg) NEAR/10 subunit):ab,ti 1,645
#8 | 'b-hcgab,ti OR 'bhcg"ab,ti OR 'BhCG"ab,ti OR 'beta hcg“ab,ti OR 'HCG-beta':ab,ti OR 'human 16,466
chorionic gonadotropin'abti
#9 | #1 OR#2OR#3 OR#4 OR #5 OR #6 OR #7 OR #8 31,513
#10 | 'multiple pregnancy'/exp 21,958
#11 | (Pregnanc*:ab,ti OR Pregnant*:ab,ti OR gestation*:ab,ti) AND (Multiple:ab,ti OR Twin:abti 52,169
OR Triplet:ab,ti OR Quadruplet:ab,ti OR Quintuplet:ab,ti)
#12  #100R#11 59,922
#13 | #9AND #12 2,162
#14 | #13 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 686
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
'case report'/exp) NOT (‘animal'/de NOT (‘animal'/de AND 'human'/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]/py
#15 | #14 AND ('practice guideline'/de OR guideline*:ti OR 'Practice bulletin":ab,ti OR 'Practice 12
CPG | bulletins"ab,ti OR 'Position statement":ab,ti OR 'Position statements":ab,ti OR 'committee
opinion":ab,ti OR 'committee opinions'ab,ti)
3) Pubmed
No. Search Query Results
#1 | "Prenatal Diagnosis"[Mesh:NoExp] 33,607




EHOF FAUM| MEZALRF TITZALO] CHE

CHet=xEforelets| LTI = XIE

No. Search Query Results

#2 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 208,199
trimester*[TIAB] OR Pregnan*[TIAB]) AND (diagnos*[TIAB] OR test[TIAB] OR tests[TIAB] OR
Screen*[TIAB] OR marker*[TIAB] OR biomarker*[TIAB] OR Detect*[TIAB])

#3 | "Maternal Serum Screening Tests"[Mesh] 246

#4 | "Maternal Serum"[TIAB] 7,559

#5 | "Pregnancy-Associated Plasma Protein-A"[Mesh] 1,554

#6 | "Pregnancy Associated Plasma Protein A"[TIAB] OR "pregnancy-associated alpha-plasma 1,771
protein"[TIAB] OR "IGFBP-4 Protease"[TIAB] OR "PAPP-A"[TIAB]

#7 | "Chorionic Gonadotropin, beta Subunit, Human"[Mesh] 3,770

#8 | (beta[TIAB] OR B[TIAB]) AND ("chorionic gonadotropin"[TIAB] OR hcg[TIAB]) AND 2,002
subunit[TIAB]

#9 | b-hcg[TIAB] OR bhcg[TIAB] OR BhCGITIAB] OR "beta hcg"[TIAB] OR HCG-beta[TIAB] OR 15,420
"human chorionic gonadotropin"[TIAB]

#10 | "Ultrasonography, Prenatal"[Mesh] 28,538

#11 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 39,583
trimester*[TIAB] OR Pregnan*[TIAB]) AND (Ultrason*[TIAB] OR Ultrasound*[TIAB] OR
echograp*[TIAB])

#12 | "Nuchal Translucency Measurement"[Mesh] 1,112

#13 | "Nuchal Translucency"[TIAB] OR "Nuchal Fold"[TIAB] 2,158

#14 | #1OR#2OR#3 OR#4 OR#5 OR#6 OR#7 OR#8 OR#9 OR#10 OR#11 OR#12 OR #13 256,088

#15 | "Predictive Value of Tests"[Mesh] OR "Sensitivity and Specificity"[Mesh] OR "reproducibility 699,777
of results"[Mesh]

#16 | "False Negative Reactions"[Mesh] OR "False Positive Reactions"[Mesh] 36,155

#17 | Predictiv*[TIAB] OR Negative[TIAB] OR Positive[TIAB] OR Sensitivit*[TIAB] OR 2,597,612
Specificit*[TIAB] OR "reproducibility of results"[TIAB] OR reference value*[TIAB] OR reference
standard*[TIAB]

#18 | #150R#16 OR#17 3,042,185

#19 | "Chromosome Disorders"[Mesh] OR "Genetic Testing"[Mesh] 94,038

#20 | "Aneuploidy"[Mesh] OR "Chromosome Aberrations"[Mesh:Noexp] 95,003

#21 | Aneuploid*[TIAB] OR Monosom*[TIAB] OR Tetrasom*[TIAB] OR Trisom*[TIAB] OR 340,071
Chromosom*[TIAB]

#22 | "Chromosomes, Human, Pair 21"[Mesh] OR "Down Syndrome"[TIAB] OR "Down's 23,737
Syndrome"[TIAB] OR "Downs Syndrome"[TIAB] OR "Chromosome 21"[TIAB]

#23 | "Chromosomes, Human, Pair 13"[Mesh] OR "Chromosome 13"[TIAB] OR "Turner 11,209

Syndrome"[TIAB] OR "Turner's Syndrome"[TIAB] OR "Turners Syndrome"[TIAB]
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No. Search Query Results
#24 | "Chromosomes, Human, Pair 18"[Mesh] OR "Trisomy 18" [Supplementary Concept] OR 7,010
"Trisomy 18" [TIAB] OR "Edwards Syndrome"[TIAB] OR "Chromosome 18"[TIAB]
#25 | #19OR#20 OR #21 OR #22 OR #23 OR #24 435,587
#26 | #14 AND #18 AND #25 5,562
#27 | #26 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 2,362
books|[filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT ("animals"[Mesh:noexp] NOT ("animals"[Mesh:noexp] AND
"humans"[Mesh])) AND (("2005/01/01"[PDAT] : "2017/03/31"[PDAT]) AND (Korean[lang] OR
English[lang]))
#28 | #27 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR "Practice bulletin"[TI] OR "Practice 20
CPG | bulletins"[TI] OR "Position statement"[TI] OR "Position statements"[TI] OR "committee
opinion"[TI] OR "committee opinions"[TI])
KQ 1
1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Prenatal Diagnosis] this term only 376
#2 | (Prenatal:ti or antenatal:ti or Fetal:ti or Fetus:ti or foetus:ti or trimester*:ti or Pregnan*:ti) 834
near/6 (diagnos*:ti or test:ti or tests:ti or Screen*:ti or marker*:ti or biomarker*:ti or
Detect*:ti)
#3 | MeSH descriptor: [Maternal Serum Screening Tests] explode all trees 6
#4 | Maternal Serum:ti 71
#5 | MeSH descriptor: [Pregnancy-Associated Plasma Protein-A] explode all trees 23
#6 | Pregnancy Associated Plasma Protein A:ti or "pregnancy-associated alpha-plasma 20
protein"ti or "IGFBP-4 Protease":ti or "PAPP-A"ti
#7 | MeSH descriptor: [Chorionic Gonadotropin, beta Subunit, Human] explode all trees 64
#8 | (beta:tior B:ti) and ("chorionic gonadotropiniti or hcg:ti) and subunit:ti 3
#9 | b-hcg:ti or bhcg:ti or BhCG:ti or "beta hcg":ti or HCG-beta:ti or "human chorionic 276
gonadotropin"ti
#10 | MeSH descriptor: [Ultrasonography, Prenatal] explode all trees 575
#11 | (Prenatal:ti or antenatal:ti or Fetal:ti or Fetus:ti or foetus:ti or trimester*:ti or Pregnan*:ti) 278
near/6 (Ultrason*:ti or Ultrasound*:ti or echograp*:ti)
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No. Search Query Results
#12 | MeSH descriptor: [Nuchal Translucency Measurement] explode all trees 23
#13 | Nuchal Translucency:ti or "Nuchal Fold"ti 15
#14 #lor#2or#3or#dor#t5or#6or#t7 or#8or#9or#100r#11 or#120r#13 1,945
#15 | Pre-Test* or Pre-Screen* 2,541
#16 | MeSH descriptor: [Genetic Counseling] explode all trees 177
#17 | MeSH descriptor: [Referral and Consultation] explode all trees 2,228
#18 | MeSH descriptor: [Counseling] explode all trees 4,500
#19 | Consultation*:ab,ti,kw or Referral*:ab,ti,kw or Counseling:ab,ti,kw or Counselor:ab,ti,kw 21,584
#20 | #15o0r#160r#17 or#180or #19 24,269
#21 | MeSH descriptor: [Chromosome Disorders] explode all trees 730
#22 | MeSH descriptor: [Genetic Testing] explode all trees 495
#23 | MeSH descriptor: [Aneuploidy] explode all trees 150
#24 | MeSH descriptor: [Chromosome Aberrations] this term only 219
#25 | Aneuploid*:ti or Monosom*:ti or Tetrasom*:ti or Trisom*:ti or Chromosom*:ti 438
#26 | MeSH descriptor: [Chromosomes, Human, Pair 21] explode all trees 24
#27 | Down Syndrome:ti or "Down's Syndrome"iti or "Downs Syndrome"iti or "Chromosome 21"ti 381
#28 | MeSH descriptor: [Chromosomes, Human, Pair 13] explode all trees 19
#29 | Chromosome 13:ti or "Turner Syndrome":ti or "Turner's Syndrome":ti or "Turners 199
Syndrome":ti
#30 | MeSH descriptor: [Chromosomes, Human, Pair 18] explode all trees 25
#31 | Trisomy 18:ti or "Edwards Syndrome":ti or "Chromosome 18":ti 5
#32 #2171 or#22 or#23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 1,948
#33 | #14and #20 and #32 19
#34 | #33 and (guidelin®:ti or "Practice bulletin":ti or "Practice bulletins"ti or "Position 0
CPG | statement"ti or "Position statements":ti or "committee opinion":ti or "committee
opinions"ti) Publication Year from 2005 to 2017, in Trials
2) Embase
No. Search Query Results
#1 | 'prenatal diagnosis'/de 52,333
#2 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 108,127
(diagnos* OR test OR tests OR Screen* OR marker* OR biomarker* OR Detect*)):ab,ti
#3 | 'maternal serum screening test'/exp 187
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No. Search Query Results
#4 | 'Maternal Serum"abti 9,355
#5 | 'pregnancy associated plasma protein A'/exp 2,370
#6 | (‘pregnancy-associated' NEAR/6 (‘alpha-plasma protein’ OR 'plasma protein A")):ab,ti 1,703
#7 | (IGFBP-4 Protease' OR 'PAPP-A"):ab,ti 2,140
#8 | 'chorionic gonadotropin beta subunit'/exp 7,882
#9 | ((beta ORB) NEAR/10 (‘chorionic gonadotropin' OR hcg) NEAR/10 subunit):ab,ti 1,645
#10 | 'b-hcg"ab,ti OR 'bhcg':ab,ti OR 'BhCG"ab,ti OR 'beta hcg"ab,ti OR 'HCG-beta":ab,ti OR 'human 16,466
chorionic gonadotropin':ab;ti
#11 | 'Fetus echography'/exp 20,236
#12 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 26,583
(Ultrason* OR Ultrasound* OR echograp*)):abti
#13 | 'nuchal translucency measurement'/exp 2,283
#14 | 'nuchal translucency'ab,ti OR 'Nuchal Fold"ab,ti 2,833
#15 | #1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR#9 OR#10 OR #11 OR#12 OR#13 OR#14 | 171,210
#16 | Pre-Test* OR Pre-Screen* 12,659
#17 | 'patient referral'/exp 79,501
#18 | 'genetic counseling'/exp OR 'counseling'/de 76,893
#19 | Consultation*:ab,ti OR Referral*:ab,ti OR Counseling:ab,ti OR Counselor:ab;ti 274,091
#20 [ #16 OR#17 OR#18 OR#19 371,841
#21 | 'chromosome disorder'/exp OR 'genetic screening'/exp 115,085
#22 | 'aneuploidy'/exp OR 'chromosome aberration'/de 85,578
#23 | Aneuploid*:ab,ti OR Monosom*:ab,ti OR Tetrasom*:ab,ti OR Trisom*:ab,ti OR 386,038
Chromosom*:abti
#24 | 'chromosome 21'/exp OR 'Down Syndrome"ab,ti OR 'Downs Syndrome"ab,ti OR 20,426
'Chromosome 21":abti
#25 | 'chromosome 13'/exp OR 'Chromosome 13"ab,ti OR Turner Syndrome"ab,ti OR Turners 10,055
Syndrome"abti
#26 | 'chromosome 18'/exp OR 'Trisomy 18":ab,ti OR 'Edwards Syndrome"ab,ti OR 'Chromosome 7,287
18"abti
#27 | #21 OR#22 OR#23 OR #24 OR #25 OR #26 498,798
#28 | #15 AND #20 AND #27 4,668
#29 | #28 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 1,336

OR [editorial]l/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
'case report'/exp) NOT (‘animal'/de NOT (‘animal'/de AND 'human'/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]/py




No. Search Query Results
#30 | #28 AND ('practice guideline'/de OR guideline*:ti OR 'Practice bulletin":ab,ti OR 'Practice 105
CPG | bulletins'ab,ti OR 'Position statement'ab,ti OR 'Position statements"ab,ti OR 'committee
opinion":ab,ti OR 'committee opinions'ab,ti)
3) Pubmed
No. Search Query Results
#1 | "Prenatal Diagnosis"[Mesh:NoExp] 33,607
#2 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 208,199
trimester*[TIAB] OR Pregnan*[TIAB]) AND (diagnos*[TIAB] OR test[TIAB] OR tests[TIAB] OR
Screen*[TIAB] OR marker*[TIAB] OR biomarker*[TIAB] OR Detect*[TIAB])
#3 | "Maternal Serum Screening Tests"[Mesh] 246
#4 | "Maternal Serum"[TIAB] 7,559
#5 | "Pregnancy-Associated Plasma Protein-A"[Mesh] 1,554
#6 | "Pregnancy Associated Plasma Protein A"[TIAB] OR "pregnancy-associated alpha-plasma 1,771
protein"[TIAB] OR "IGFBP-4 Protease"[TIAB] OR "PAPP-A"[TIAB]
#7 | "Chorionic Gonadotropin, beta Subunit, Human"[Mesh] 3,770
#8 | (beta[TIAB] OR B[TIAB]) AND ("chorionic gonadotropin"[TIAB] OR hcg[TIAB]) AND 2,002
subunit[TIAB]
#9 | b-hcg[TIAB] OR bhcg[TIAB] OR BhCGITIAB] OR "beta hcg"[TIAB] OR HCG-beta[TIAB] OR 15,420
"human chorionic gonadotropin"[TIAB]
#10 | "Ultrasonography, Prenatal"[Mesh] 28,538
#11 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 39,583
trimester*[TIAB] OR Pregnan*[TIAB]) AND (Ultrason*[TIAB] OR Ultrasound*[TIAB] OR
echograp*[TIAB])
#12 | "Nuchal Translucency Measurement"[Mesh] 1,112
#13 | "Nuchal Translucency"[TIAB] OR "Nuchal Fold"[TIAB] 2,158
#14 | #1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR#9 OR #10 OR#11 OR#12 OR #13 256,088
#15 | Pre-Test*[TW] OR Pre-Screen*[TW] 8,211
#16 | "Referral and Consultation"[Mesh] 64,439
#17 | "Genetic Counseling"[Mesh] OR Counseling[Mesh] 50,532
#18 | Consultation*[TIAB] OR Referral*[TIAB] OR Counseling[TIAB] OR Counselor[TIAB] 194,559
#19 | #150R#16 OR#17 OR#18 267,038
#20 | "Chromosome Disorders"[Mesh] OR "Genetic Testing"[Mesh] 94,038
#21 | "Aneuploidy"[Mesh] OR "Chromosome Aberrations"[Mesh:Noexp] 95,003
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No. Search Query Results
#22 | Aneuploid*[TIAB] OR Monosom*[TIAB] OR Tetrasom*[TIAB] OR Trisom*[TIAB] OR 340,071
Chromosom*[TIAB]
#23 | "Chromosomes, Human, Pair 21"[Mesh] OR "Down Syndrome"[TIAB] OR "Down's 23,737
Syndrome"[TIAB] OR "Downs Syndrome"[TIAB] OR "Chromosome 21"[TIAB]
#24 | "Chromosomes, Human, Pair 13"[Mesh] OR "Chromosome 13"[TIAB] OR "Turner 11,209
Syndrome"[TIAB] OR "Turner's Syndrome"[TIAB] OR "Turners Syndrome"[TIAB]
#25 | "Chromosomes, Human, Pair 18"[Mesh] OR "Trisomy 18" [Supplementary Concept] OR 7,010
"Trisomy 18" [TIAB] OR "Edwards Syndrome"[TIAB] OR "Chromosome 18"[TIAB]
#26 | #20OR #21 OR #22 OR #23 OR #24 OR #25 435,587
#27 | #14 AND #19 AND #26 3,679
#28 | #27 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 1,308
books[filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT ("animals"[Mesh:noexp] NOT ("animals"[Mesh:noexp] AND
"humans"[Mesh])) AND (("2005/01/01"[PDAT] : "2017/03/31"[PDATI]) AND (Korean[lang] OR
English[lang]))
#29 | #28 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR "Practice bulletin"[TI] OR "Practice 49
CPG | bulletins"[TI] OR "Position statement"[TI] OR "Position statements"[Tl] OR "committee
opinion"[TI] OR "committee opinions"[TI])
KQ 2
1) Cochrane Library
No. Search Query Results
#1 MeSH descriptor: [Prenatal Diagnosis] this term only 376
#2 | (Prenatal:ab,ti,kw or antenatal:ab,ti,kw or Fetal:ab,ti,kw or Fetus:ab,ti,kw or foetus:ab,ti,kw 3,941
or trimester*:ab,ti,kw or Pregnan*:ab,tikw) near/6 (diagnos*:ab,tikw or test:ab,ti,kw
or tests:ab,ti,kw or Screen*:ab,ti,kw or marker*:ab,ti,kw or biomarker*:ab,ti,kw or
Detect*:ab,ti,kw)
#3 | MeSH descriptor: [Maternal Serum Screening Tests] explode all trees 6
#4 | Maternal Serum:ab,ti,kw 304
#5 | MeSH descriptor: [Pregnancy-Associated Plasma Protein-A] explode all trees 23
#6 | Pregnancy Associated Plasma Protein A:ab,ti,kw or "pregnancy-associated alpha-plasma 63
protein™:ab,ti,kw or "IGFBP-4 Protease":ab,ti,kw or "PAPP-A"ab,ti,kw
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No. Search Query Results
#7 | MeSH descriptor: [Chorionic Gonadotropin, beta Subunit, Human] explode all trees 64
#8 | (beta:ab,tikw or p:ab,ti,kw) and ("chorionic gonadotropin":ab,ti,kw or hcg:ab,ti,kw) and 138
subunit:ab,ti,kw
#9 | b-hcg:ab,ti,kw or bhcg:ab,ti,kw or phCG:ab,tikw or "beta hcg™:ab,tikw or HCG-beta:ab, tikw 750
or "human chorionic gonadotropin:ab,tikw
#10 | MeSH descriptor: [Ultrasonography, Prenatal] explode all trees 575
#11 | (Prenatal:ab,ti,kw or antenatal:ab,ti,kw or Fetal:ab,ti,kw or Fetus:ab,ti,kw or foetus:ab,ti,kw or 1,328
trimester*:ab,ti,kw or Pregnan®:ab,ti,kw) near/6 (Ultrason*:ab,ti,kw or Ultrasound*:ab,ti,kw
or echograp*:ab,ti,kw)
#12 | MeSH descriptor: [Nuchal Translucency Measurement] explode all trees 23
#13 | Nuchal Translucency:ab,tikw or "Nuchal Fold":ab,ti kw 41
#14  #lor#2or#3or#4or#5or#6or#7 or#8or#9or#100r#11or#12 or#13 5,609
#15 | MeSH descriptor: [Pregnancy Trimester, First] explode all trees 627
#16 | MeSH descriptor: [Pregnancy Trimester, Second] explode all trees 659
#17 | Trimester*ab,ti,kw and (First:ab,ti,kw or Second:ab,ti,kw) 9
#18 | MeSH descriptor: [Time Factors] explode all trees 59,047
#19 | Time Factor*:ab,ti,kw 88,000
#20 [ #15or#160r#17or#180or#19 89,043
#21 | MeSH descriptor: [Chromosome Disorders] explode all trees 730
#22 | MeSH descriptor: [Genetic Testing] explode all trees 495
#23 | MeSH descriptor: [Aneuploidy] explode all trees 150
#24 | MeSH descriptor: [Chromosome Aberrations] this term only 219
#25 | Aneuploid*:ab,ti,kw or Monosom*:ab,ti,kw or Tetrasom*:ab,ti,kw or Trisom*:ab,ti,kw or 1,968
Chromosom*:ab,ti,kw
#26 | MeSH descriptor: [Chromosomes, Human, Pair 21] explode all trees 24
#27 | Down Syndrome:ab,ti.kw or "Down's Syndrome":ab,ti,kw or "Downs Syndrome":ab;ti,kw or 592
"Chromosome 21":ab,ti,kw
#28 | MeSH descriptor: [Chromosomes, Human, Pair 13] explode all trees 19
#29 | Chromosome 13:ab,ti,kw or "Turner Syndrome":ab,ti,kw or "Turner's Syndrome":ab,ti,kw or 256
"Turners Syndrome":ab, ti,kw
#30 | MeSH descriptor: [Chromosomes, Human, Pair 18] explode all trees 25
#31 | Trisomy 18:ab,ti,kw or "Edwards Syndrome":ab,ti,kw or "Chromosome 18":ab,ti,kw 35
#32 | #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 3,237
#33 | #14and #20 and #32 97
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No. Search Query Results
#34 | #33 and (guidelin*:ti or "Practice bulletin"ti or "Practice bulletins":ti or "Position 0
CPG | statement"ti or "Position statements":ti or "committee opinion":ti or "committee
opinions"ti) Publication Year from 2005 to 2017, in Trials
2) Embase
No. Search Query Results
#1 | 'prenatal diagnosis'/de 52,333
#2 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 108,127
(diagnos* OR test OR tests OR Screen* OR marker* OR biomarker* OR Detect*)):abti
#3 | 'maternal serum screening test'/exp 187
#4 | 'Maternal Serum"abti 9,355
#5 | 'pregnancy associated plasma protein A'/exp 2,370
#6 | (‘pregnancy-associated' NEAR/6 (‘alpha-plasma protein’ OR 'plasma protein A")):ab,ti 1,703
#7 | (IGFBP-4 Protease' OR 'PAPP-A"):abti 2,140
#8 | 'chorionic gonadotropin beta subunit'/exp 7,882
#9 | ((beta ORB) NEAR/10 (‘chorionic gonadotropin' OR hcg) NEAR/10 subunit):ab,ti 1,645
#10 | 'b-hcg"ab,ti OR 'bhcg'ab,ti OR 'BhCG"ab,ti OR 'beta hcg':ab,ti OR 'HCG-beta':ab,ti OR 16,466
'human chorionic gonadotropinab,ti
#11 | 'Fetus echography'/exp 20,236
#12 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 26,583
(Ultrason* OR Ultrasound* OR echograp*)):abti
#13 | 'nuchal translucency measurement'/exp 2,283
#14 | 'nuchal translucency":ab,ti OR 'Nuchal Fold"ab;ti 2,833
#15 | #1OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 171,210
#16 | 'first trimester pregnancy'/exp OR 'second trimester pregnancy'/exp 44,084
#17 | Trimester*:ab,ti AND (First:ab,ti OR Second:ab,ti) 45,723
#18 | time factor'/exp OR 'Time Factor":ab,ti OR 'Time Factors"abti 8,329
#19 |#16 OR#17 OR#18 72,281
#20 | 'chromosome disorder'/exp OR 'genetic screening'/exp 115,085
#21 | 'aneuploidy'/exp OR 'chromosome aberration'/de 85,578
#22 | Aneuploid*:ab,ti OR Monosom*:ab,ti OR Tetrasom*:ab,ti OR Trisom*:ab,ti OR 386,038
Chromosom*:ab;ti
#23 | 'chromosome 21'/exp OR 'Down Syndrome":ab,ti OR 'Downs Syndrome"ab,ti OR 20,426
'Chromosome 21":abti
BE DNEY MEHA 201



No. Search Query Results
#24 | 'chromosome 13'/exp OR 'Chromosome 13":ab,ti OR Turner Syndrome"ab,ti OR Turners 10,055
Syndrome"ab,ti
#25 | 'chromosome 18'/exp OR Trisomy 18"ab,ti OR 'Edwards Syndrome"ab,ti OR 'Chromosome 7,287
18"abti
#26 | #20 OR #21 OR #22 OR #23 OR #24 OR #25 498,798
#27 | #15 AND #19 AND #26 6,259
#28 | #27 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 2,021
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
‘case report’/exp) NOT (‘animal'/de NOT (‘animal'/de AND 'human'/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-20171/py
#29 | #28 AND ('practice guideline'/de OR guideline*:ti OR 'Practice bulletin":ab,ti OR 'Practice 63
CPG | bulletins"ab,ti OR 'Position statement'ab,ti OR 'Position statements"ab,ti OR 'committee
opinion":ab,ti OR 'committee opinions'ab,ti)
3) Pubmed
No. Search Query Results
#1 | "Prenatal Diagnosis"[Mesh:NoExp] 33,607
#2 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 208,199
trimester*[TIAB] OR Pregnan*[TIAB]) AND (diagnos*[TIAB] OR test[TIAB] OR tests[TIAB] OR
Screen*[TIAB] OR marker*[TIAB] OR biomarker*[TIAB] OR Detect*[TIAB])
#3 | "Maternal Serum Screening Tests"[Mesh] 246
#4 | "Maternal Serum"[TIAB] 7,559
#5 | "Pregnancy-Associated Plasma Protein-A"[Mesh] 1,554
#6 | "Pregnancy Associated Plasma Protein A"[TIAB] OR "pregnancy-associated alpha-plasma 1,771
protein"[TIAB] OR "IGFBP-4 Protease"[TIAB] OR "PAPP-A"[TIAB]
#7 | "Chorionic Gonadotropin, beta Subunit, Human"[Mesh] 3,770
#8 | (beta[TIAB] OR B[TIAB]) AND ("chorionic gonadotropin"[TIAB] OR hcg[TIAB]) AND 2,002
subunit[TIAB]
#9 | b-hcg[TIAB] OR bhcg[TIAB] OR BhCGITIAB] OR "beta hcg"[TIAB] OR HCG-beta[TIAB] OR 15,420
"human chorionic gonadotropin"[TIAB]
#10 | "Ultrasonography, Prenatal"[Mesh] 28,538
#11 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 39,583
trimester*[TIAB] OR Pregnan*[TIAB]) AND (Ultrason*[TIAB] OR Ultrasound*[TIAB] OR
echograp*[TIAB])
#12 | "Nuchal Translucency Measurement"[Mesh] 1,112
#13 | "Nuchal Translucency"[TIAB] OR "Nuchal Fold"[TIAB] 2,158
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No. Search Query Results
#14  #1OR#2OR#3 OR#4 OR#5 OR#6 OR#7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 256,088
#15 | Pre-Test*[TW] OR Pre-Screen*[TW] 8,211
#16 | "Referral and Consultation"[Mesh] 64,439
#17 | "Genetic Counseling"[Mesh] OR Counseling[Mesh] 50,532
#18 | Consultation*[TIAB] OR Referral*[TIAB] OR Counseling[TIAB] OR Counselor[TIAB] 194,559
#19 | #150R#16 OR#17 OR#18 267,038
#20 | "Chromosome Disorders"[Mesh] OR "Genetic Testing"[Mesh] 94,038
#21 | "Aneuploidy"[Mesh] OR "Chromosome Aberrations"[Mesh:Noexp] 95,003
#22 | Aneuploid*[TIAB] OR Monosom*[TIAB] OR Tetrasom*[TIAB] OR Trisom*[TIAB] OR 340,071
Chromosom*[TIAB]
#23 | "Chromosomes, Human, Pair 21"[Mesh] OR "Down Syndrome"[TIAB] OR "Down's 23,737
Syndrome"[TIAB] OR "Downs Syndrome"[TIAB] OR "Chromosome 21"[TIAB]
#24  "Chromosomes, Human, Pair 13"[Mesh] OR "Chromosome 13"[TIAB] OR "Turner 11,209
Syndrome"[TIAB] OR "Turner's Syndrome"[TIAB] OR "Turners Syndrome"[TIAB]
#25 | "Chromosomes, Human, Pair 18"[Mesh] OR "Trisomy 18" [Supplementary Concept] OR 7,010
"Trisomy 18" [TIAB] OR "Edwards Syndrome"[TIAB] OR "Chromosome 18"[TIAB]
#26 | #20 OR#21 OR #22 OR #23 OR #24 OR #25 435,587
#27 | #14 AND #19 AND #26 3,679
#28 | #27 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 1,308
booksifilter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT ("animals"[Mesh:noexp] NOT (“animals"[Mesh:noexp] AND
"humans"[Mesh])) AND (("2005/01/01"[PDAT] : "2017/03/31"[PDAT]) AND (Korean[lang] OR
English[lang]))
#29- | #28 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR "Practice bulletin"[TI] OR "Practice 49
CPG | bulletins"[TI] OR "Position statement"[TI] OR "Position statements"[TI] OR "committee
opinion"[TI] OR "committee opinions"[TI])
KQ 3.
1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Prenatal Diagnosis] this term only 376
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No. Search Query Results
#2 | (Prenatal:ab,ti,kw or antenatal:ab,ti,kw or Fetal:ab,ti,kw or Fetus:ab,ti,kw or foetus:ab,ti,kw 3,941
or trimester*:ab,ti,kw or Pregnan*:ab,ti kw) near/6 (diagnos*:ab,ti,kw or test:ab,tikw
or tests:ab,ti,kw or Screen*:ab,ti,kw or marker*:ab,ti,kw or biomarker*:ab,ti,kw or
Detect*:ab,ti,kw)
#3 | MeSH descriptor: [Maternal Serum Screening Tests] explode all trees 6
#4 | Maternal Serum:ab,tikw 304
#5 | MeSH descriptor: [Pregnancy-Associated Plasma Protein-A] explode all trees 23
#6 | Pregnancy Associated Plasma Protein A:ab,ti,kw or "pregnancy-associated alpha-plasma 63
protein":ab,ti,kw or "IGFBP-4 Protease":ab,ti,kw or "PAPP-A"ab,ti,kw
#7 | MeSH descriptor: [Chorionic Gonadotropin, beta Subunit, Human] explode all trees 64
#8 | (beta:ab,tikw or p:ab,tikw) and ("chorionic gonadotropin":ab,tikw or hcg:ab,ti,kw) and 138
subunit:ab,ti,kw
#9 | b-hcg:ab,tikw or bhcg:ab,tikw or BhCG:ab,tikw or "beta hcg™:ab,ti kw or HCG-beta:ab, tikw 750
or "human chorionic gonadotropin":ab,ti kw
#10 | MeSH descriptor: [Ultrasonography, Prenatal] explode all trees 575
#11 | (Prenatal:ab,ti,kw or antenatal:ab,ti,kw or Fetal:ab,ti,kw or Fetus:ab,ti,kw or foetus:ab,ti,kw or 1,328
trimester*:ab,ti,kw or Pregnan*:ab,ti,kw) near/6 (Ultrason*:ab,ti,kw or Ultrasound*:ab,ti,kw
or echograp*:ab,ti,kw)
#12 | MeSH descriptor: [Nuchal Translucency Measurement] explode all trees 23
#13 | Nuchal Translucency:ab,ti,kw or "Nuchal Fold":ab,ti,kw 41
#14 | #lor#2or#3or#tdor#5or#6or#7 or#8or#9or#10or#11or#12 or #13 5,609
#15 | MeSH descriptor: [Age Factors] this term only 8,954
#16 | MeSH descriptor: [Maternal Age] explode all trees 315
#17 | Age Factor*:ab,tikw or Maternal Age*:ab,ti,kw or "35 years":ab,ti,kw or "35-years":ab,tikw 54,882
#18 | MeSH descriptor: [Pregnancy, High-Risk] explode all trees 196
#19 | (High-Risk':ab,ti,kw or 'High Risk':ab,ti,kw) near/6 Pregnan*:ab,tikw 816
#20 #15or#160r#17 or#18 or #19 55,381
#21 | MeSH descriptor: [Chromosome Disorders] explode all trees 730
#22 | MeSH descriptor: [Genetic Testing] explode all trees 495
#23 | MeSH descriptor: [Aneuploidy] explode all trees 150
#24 | MeSH descriptor: [Chromosome Aberrations] this term only 219
#25 | Aneuploid*:ab,ti,kw or Monosom®*:ab,ti,kw or Tetrasom*:ab,ti,kw or Trisom*:ab,ti,kw or 1,968
Chromosom*:ab,ti,kw
#26 | MeSH descriptor: [Chromosomes, Human, Pair 21] explode all trees 24
#27 | Down Syndrome:ab,ti,kw or "Down's Syndrome":ab,ti,kw or "Downs Syndrome":ab,ti,kw or 592

"Chromosome 21":ab,ti,kw
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No. Search Query Results
#28 | MeSH descriptor: [Chromosomes, Human, Pair 13] explode all trees 19
#29 | Chromosome 13:ab,ti,kw or "Turner Syndrome":ab,ti,kw or "Turner's Syndrome":ab, ti,kw or 256
“Turners Syndrome":ab, ti,kw
#30 | MeSH descriptor: [Chromosomes, Human, Pair 18] explode all trees 25
#31 | Trisomy 18:ab,ti,kw or "Edwards Syndrome":ab,ti,kw or "Chromosome 18"ab,tikw 35
#32 | #21 or#22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 3,237
#33 | #14and #20 and #32 131
#34 | #33 and (guidelin*:ti or "Practice bulletin"ti or "Practice bulletins"ti or "Position statement":ti 0
CPG | or "Position statements":ti or "committee opinion":iti or "committee opinions":ti) Publication
Year from 2005 to 2017, in Trials
2) Embase
No. Search Query Results
#1 | 'prenatal diagnosis'/de 52,333
#2 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 108,127
(diagnos* OR test OR tests OR Screen* OR marker* OR biomarker* OR Detect*)):abti
#3 | 'maternal serum screening test'/exp 187
#4 | 'Maternal Serum"ab,ti 9,355
#5 | 'pregnancy associated plasma protein A'/exp 2,370
#6 | (‘pregnancy-associated' NEAR/6 (‘alpha-plasma protein' OR 'plasma protein A")):ab,ti 1,703
#7 | (IGFBP-4 Protease' OR 'PAPP-A"):abti 2,140
#8 | 'chorionic gonadotropin beta subunit'/exp 7,882
#9 | ((beta ORB) NEAR/10 (‘chorionic gonadotropin' OR hcg) NEAR/10 subunit):ab,ti 1,645
#10 | 'b-hcg'ab,ti OR 'bhcg“ab,ti OR 'BhCG"ab,ti OR 'beta hcg':ab,ti OR 'HCG-beta":ab,ti OR 'human
chorionic gonadotropin'abti 16,466
#11 | 'Fetus echography'/exp 20,236
#12 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6
(Ultrason* OR Ultrasound* OR echograp*)):abti 26,583
#13 | 'nuchal translucency measurement'/exp 2,283
#14 | 'nuchal translucency'ab,ti OR 'Nuchal Fold"abti 2,833
#15 | #1OR#2 OR#3 OR#4 OR #5 OR #6 OR #7 OR#8 OR #9 OR#10 OR #11 OR #12 OR #13 OR #14 171,210
#16 | 'age'/de OR 'maternal age'/exp 509,445
#17 | 'Age Factor:ab,ti OR 'Age Factors"ab,ti OR 'Maternal Age"ab,ti OR 'Maternal Ages"ab,ti OR 48,813
"35 years"ab,ti OR "35-years™ab,ti




No. Search Query Results
#18  'highrisk pregnancy'/exp 9,107
#19 | ((High-Risk' OR 'High Risk') NEAR/6 Pregnan*):ab;ti 8,191
#20 |#16 OR#17 OR#18 OR#19 510,899
#21 | 'chromosome disorder'/exp OR 'genetic screening'/exp 115,085
#22 | 'aneuploidy'/exp OR 'chromosome aberration'/de 85,578
#23 | Aneuploid*:ab,ti OR Monosom*:ab,ti OR Tetrasom*:ab,ti OR Trisom*:ab,ti OR 386,038
Chromosom*:abti
#24 | 'chromosome 21'/exp OR 'Down Syndrome"ab,ti OR 'Downs Syndrome"ab,ti OR 20,426
'‘Chromosome 21"abti
#25 | 'chromosome 13'/exp OR 'Chromosome 13"ab,ti OR Turner Syndrome"ab,ti OR Turners 10,055
Syndrome"ab,ti
#26 | 'chromosome 18'/exp OR 'Trisomy 18"ab,ti OR 'Edwards Syndrome'ab,ti OR 'Chromosome 7,287
18"ab,ti
#27 | #21 OR#22 OR#23 OR #24 OR #25 OR #26 498,798
#28 | #15 AND #20 AND #27 4,507
#29 | #28 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 1,298
OR [editorial]l/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
'case report’/exp) NOT (‘animal'/de NOT (‘animal'/de AND 'human'/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]/py
#30- | #28 AND ('practice guideline'/de OR guideline*:ti OR 'Practice bulletin:ab,ti OR 'Practice 56
CPG | bulletins':ab,ti OR 'Position statementab,ti OR 'Position statements"ab,ti OR ‘committee
opinion":ab,ti OR 'committee opinions"ab,ti)
2) Pubmed
No. Search Query Results
#1 | "Prenatal Diagnosis"[Mesh:NoExp] 33,607
#2 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 208,199
trimester*[TIAB] OR Pregnan*[TIAB]) AND (diagnos*[TIAB] OR test[TIAB] OR tests[TIAB] OR
Screen*[TIAB] OR marker*[TIAB] OR biomarker*[TIAB] OR Detect*[TIAB])
#3 | "Maternal Serum Screening Tests"[Mesh] 246
#4 | "Maternal Serum"[TIAB] 7,559
#5 | "Pregnancy-Associated Plasma Protein-A"[Mesh] 1,554
#6 | "Pregnancy Associated Plasma Protein A"[TIAB] OR "pregnancy-associated alpha-plasma 1,771
protein"[TIAB] OR "IGFBP-4 Protease"[TIAB] OR "PAPP-A"[TIAB]
#7 | "Chorionic Gonadotropin, beta Subunit, Human"[Mesh] 3,770
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No. Search Query Results
#8 | (beta[TIAB] OR B[TIAB]) AND ("chorionic gonadotropin"[TIAB] OR hcg[TIAB]) AND 2,002
subunit[TIAB]
#9 | b-hcg[TIAB] OR bhcg[TIAB] OR BhCG[TIAB] OR "beta hcg"[TIAB] OR HCG-beta[TIAB] OR 15,420
"human chorionic gonadotropin"[TIAB]
#10 | "Ultrasonography, Prenatal"[Mesh] 28,538
#11 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 39,583
trimester*[TIAB] OR Pregnan*[TIAB]) AND (Ultrason*[TIAB] OR Ultrasound*[TIAB] OR
echograp*[TIAB])
#12 | "Nuchal Translucency Measurement"[Mesh] 1,112
#13 | "Nuchal Translucency"[TIAB] OR "Nuchal Fold"[TIAB] 2,158
#14 | #1 OR#2 OR#3 OR#4 OR #5 OR#6 OR#7 OR#8 OR#9 OR#10 OR#11 OR#12 OR#13 256,088
#15 | "Age Factors"[Mesh:Noexp] OR "Maternal Age"[Mesh] 420,460
#16 | Age Factor*[TIAB] OR Maternal Age*[TIAB] OR "35 years"[TIAB] OR "35-years"[TIAB] 46,143
#17 | "Pregnancy, High-Risk"[Mesh] 4,365
#18 | High-Risk[TIAB] OR "High Risk"[TIAB] 213,451
#19 |#150R#16 OR#17 OR#18 654,980
#20 | "Chromosome Disorders"[Mesh] OR "Genetic Testing"[Mesh] 94,038
#21 | "Aneuploidy"[Mesh] OR "Chromosome Aberrations"[Mesh:Noexp] 95,003
#22 | Aneuploid*[TIAB] OR Monosom*[TIAB] OR Tetrasom*[TIAB] OR Trisom*[TIAB] OR 340,071
Chromosom*[TIAB]
#23 | "Chromosomes, Human, Pair 21"[Mesh] OR "Down Syndrome"[TIAB] OR "Down's 23,737
Syndrome"[TIAB] OR "Downs Syndrome"[TIAB] OR "Chromosome 21"[TIAB]
#24 | "Chromosomes, Human, Pair 13"[Mesh] OR "Chromosome 13"[TIAB] OR "Turner 11,209
Syndrome"[TIAB] OR "Turner's Syndrome"[TIAB] OR "Turners Syndrome"[TIAB]
#25 | "Chromosomes, Human, Pair 18"[Mesh] OR "Trisomy 18" [Supplementary Concept] OR 7,010
"Trisomy 18" [TIAB] OR "Edwards Syndrome"[TIAB] OR "Chromosome 18"[TIAB]
#26 | #20 OR#21 OR #22 OR #23 OR #24 OR #25 435,587
#27 | #14 AND #19 AND #26 4316
#28 | #27 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 1,453
books|[filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT ("animals"[Mesh:noexp] NOT ("animals"[Mesh:noexp] AND
"humans"[Mesh])) AND (("2005/01/01"[PDAT] : "2017/03/31"[PDAT]) AND (Korean(lang] OR
English[lang]))
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No. Search Query Results
#29CPG | #28 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR "Practice bulletin"[TI] OR "Practice 18
bulletins"[TI] OR "Position statement"[TI] OR "Position statements"[TI] OR "committee
opinion"[TI] OR "committee opinions"[TI])
KQ 6
1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Maternal Serum Screening Tests] explode all trees 6
#2 | Maternal Serum:ab,tikw 304
#3 | MeSH descriptor: [Pregnancy-Associated Plasma Protein-A] explode all trees 23
#4 | Pregnancy Associated Plasma Protein A:ab,ti,kw or "pregnancy-associated alpha-plasma 63
protein":ab,ti,kw or "IGFBP-4 Protease":ab,ti,kw or "PAPP-A":ab,ti,kw
#5 | MeSH descriptor: [Chorionic Gonadotropin, beta Subunit, Human] explode all trees 64
#6 | (beta:ab,tikw or B:ab,tikw) and ("chorionic gonadotropin™:ab,ti,kw or hcg:ab,ti,kw) and 138
subunit:ab,tikw
#7 | b-hcg:ab,ti,kw or bhcg:ab,tikw or BhCG:ab,tikw or "beta hcg":ab,ti,kw or HCG-beta:ab,tikw 750
or "human chorionic gonadotropin":ab,tikw
#8  #1or#2or#3 or#4 or#5 or #6 or #7 1,125
#9 | MeSH descriptor: [Pregnant Women] explode all trees 142
#10 | MeSH descriptor: [Pregnancy] explode all trees 6,214
#11 | Pregnant*:ab,tikw or Pregnanc*:ab,ti,kw or Gravida:ab,ti,kw 33,824
#12 [#9or#100r #11 34,020
#13 | MeSH descriptor: [Attitude to Health] explode all trees 31,479
#14 | MeSH descriptor: [Body Weight] this term only 6,980
#15 | MeSH descriptor: [Body Mass Index] explode all trees 8,298
#16 | MeSH descriptor: [Pregnancy Trimesters] explode all trees 1,655
#17 | MeSH descriptor: [Maternal Age] explode all trees 315
#18 | MeSH descriptor: [Continental Population Groups] explode all trees 5,745
#19 | Attitude:ab,tikw or "Body Mass Index":ab,ti,kw or BMI:ab,ti,kw or Trimester*:ab,ti,kw or 56,971
Maternal Age*:ab,ti,kw or "35 years":ab,ti,kw or "35-years":ab,ti,kw or Race:ab,ti,kw or
Racial:ab,ti,kw or ancestry:ab,tikw
#20 | MeSH descriptor: [Diabetes Mellitus, Type 1] explode all trees 3,706
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No. Search Query Results
#21 | diabet*:ab,ti,kw near/3 ("Type I":ab,tikw or "Typel":ab,ti,kw or "Insulin-Dependent":ab,ti,kw 12,037
or "Sudden-Onset":ab,ti,kw)
#22 | IDDM:ab,tikw 534
#23 | MeSH descriptor: [Reproductive Techniques, Assisted] explode all trees 3,323
#24 | IVF:ab,tikw or infertility therapy:ab,ti,kw 4,508
#25 | Fertilization*:ab,ti,kw near/3 "in Vitro":ab,ti,kw 2,955
#26 | Artificial:ab,ti,kw near/3 Insemination:ab,ti,kw 553
#27 | Sperm:ab,tikw near/3 Injection*:ab,ti,kw 1,395
#28 | #13or#14or#150r#16 0or#17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or 104,840
#26 or #27
#29 | MeSH descriptor: [Chromosome Disorders] explode all trees 730
#30 | MeSH descriptor: [Genetic Testing] explode all trees 495
#31 | MeSH descriptor: [Aneuploidy] explode all trees 150
#32 | MeSH descriptor: [Chromosome Aberrations] this term only 219
#33 | Aneuploid*:ab,ti,kw or Monosom*:ab,ti,kw or Tetrasom*:ab,ti,kw or Trisom*:ab,ti,kw or 1,968
Chromosom*:ab,ti,kw
#34 | MeSH descriptor: [Chromosomes, Human, Pair 21] explode all trees 24
#35 | Down Syndrome:ab,tikw or "Down's Syndrome":ab,ti,kw or "Downs Syndrome":ab,ti,kw or 592
"Chromosome 21":ab,ti,kw
#36 | MeSH descriptor: [Chromosomes, Human, Pair 13] explode all trees 19
#37 | Chromosome 13:ab,ti,kw or "Turner Syndrome":ab,ti,kw or "Turner's Syndrome™":ab,ti,kw or 256
"Turners Syndrome™:ab,ti,kw
#38 | MeSH descriptor: [Chromosomes, Human, Pair 18] explode all trees 25
#39 | Trisomy 18:ab,ti,kw or "Edwards Syndrome":ab,ti,kw or "Chromosome 18":ab,ti,kw 35
#40 | #29 or#30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 3,237
#41 | #8and #12 and #28 and #40 42
#42 | #41 and (guidelin*:ti or "Practice bulletin"ti or "Practice bulletins":ti or "Position 0
CPG | statement"ti or "Position statements":ti or "committee opinion":ti or "committee
opinions"ti) Publication Year from 2005 to 2017, in Trials
2) Embase
No. Search Query Results
#1 | 'maternal serum screening test'/exp 187
BE DY MEHA 299
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No. Search Query Results
#2 | 'Maternal Serum"ab;ti 9,365
#3 | 'pregnancy associated plasma protein A'/exp 2,374
#4 | (‘pregnancy-associated' NEAR/6 (‘'alpha-plasma protein' OR 'plasma protein A")):ab,ti 1,705
#5 | (IGFBP-4 Protease' OR 'PAPP-A"):ab,ti 2,144
#6 | 'chorionic gonadotropin beta subunit'/exp 7,887
#7 | ((beta ORB) NEAR/10 (‘chorionic gonadotropin' OR hcg) NEAR/10 subunit):ab,ti 1,645
#8 | 'b-hcg'ab,ti OR 'bhcg"ab,ti OR 'BhCG"ab,ti OR 'beta hcg'ab,ti OR 'HCG-beta"ab,ti OR 'human 16,474
chorionic gonadotropin':ab;ti
#9 | #1 OR#2OR#3 OR#4 OR #5 OR #6 OR #7 OR #8 31,531
#10 | 'pregnant woman'/exp 52,338
#11 | 'Pregnancy'/de 622,293
#12 | Pregnant*:ab,ti OR Pregnanc*:ab,ti OR Gravida:ab,ti 539,714
#13 | #100R#11 OR#12 846,163
#14 | 'attitude to health'/exp OR Attitude:ab,ti 137,209
#15 | 'body weight'/de OR 'body mass'/exp OR 'Body Mass"ab,ti OR BMI:ab;ti 559,694
#16 | 'maternal age'/exp 29,186
#17 | Trimester*:ab,ti OR 'Maternal Age"ab,ti OR 'Maternal Ages"ab,ti OR '35 years"ab,ti OR 107,104
'35-years"ab,ti
#18 | 'ancestry group'/exp OR Race:ab,ti OR Racial:ab,ti OR ancestry:abti 345,689
#19 | 'insulin dependent diabetes mellitus'/exp 96,470
#20 | (diabet* NEAR/3 (Type I' OR Typel' OR 'Insulin-Dependent' OR 'Sudden-Onset’)):abti 37,534
#21 | IDDM:abti 7,656
#22 | 'infertility therapy'/exp OR IVF:ab,ti OR 'infertility therapy'ab;ti 103,971
#23 | (Fertilization®* NEAR/3 'in Vitro"):ab,ti 23,511
#24 | (Artificial NEAR/3 Insemination):ab,ti 5,793
#25 | (Sperm NEAR/3 Injection*):abti 8,893
#26 | #14OR#15OR#16 OR#17 OR#18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 1,344,065
#27 | 'chromosome disorder'/exp OR 'genetic screening'/exp 115,085
#28 | 'aneuploidy'/exp OR 'chromosome aberration'/de 85,578
#29 | Aneuploid*:ab,ti OR Monosom*:ab,ti OR Tetrasom*:ab,ti OR Trisom*:ab,ti OR 386,038
Chromosom*:ab,ti
#30 | 'chromosome 21'/exp OR 'Down Syndrome“ab,ti OR 'Downs Syndrome"ab,ti OR 20,426

'‘Chromosome 21"abti

300 CHSHZA[E{OrO|Ste| AT TR 2]



Prenatal Aneuploidy Screening & Diagnostic Tests
A Clinical Practice Guideline from Korean Society of Maternal-Fetal Medicine

No. Search Query Results
#31 | 'chromosome 13'/exp OR 'Chromosome 13"ab,ti OR Turner Syndrome"ab,ti OR Turners 10,055
Syndrome"ab,ti
#32 | 'chromosome 18'/exp OR Trisomy 18"ab,ti OR 'Edwards Syndrome"ab,ti OR 'Chromosome 7,287
18"abti
#33 | #27 OR#28 OR #29 OR #30 OR #31 OR #32 499,078
#34 | #9 AND #13 AND #26 AND #33 2,219
#35 | #34 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 794
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
'case report’/exp) NOT (‘animal'’/de NOT ('animal'/de AND 'human'/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-20171/py
#36- | #35 AND ('practice guideline'/de OR guideline*:ti OR 'Practice bulletin:ab,ti OR 'Practice
CPG | bulletins"ab,ti OR 'Position statement'ab,ti OR 'Position statements"ab,ti OR 'committee 17
opinion":ab,ti OR 'committee opinions'ab,ti)
3) Pubmed
No. Search Query Results
#1 | "Maternal Serum Screening Tests"[Mesh] 246
#2 | "Maternal Serum"[TIAB] 7,559
#3 | "Pregnancy-Associated Plasma Protein-A"[Mesh] 1,554
#4 | "Pregnancy Associated Plasma Protein A"[TIAB] OR "pregnancy-associated alpha-plasma 1,771
protein"[TIAB] OR "IGFBP-4 Protease"[TIAB] OR "PAPP-A"[TIAB]
#5 | "Chorionic Gonadotropin, beta Subunit, Human"[Mesh] 3,770
#6 | (beta[TIAB] OR B[TIAB]) AND ("chorionic gonadotropin"[TIAB] OR hcg[TIAB]) AND 2,002
subunit[TIAB]
#7 | b-hcg[TIAB] OR bhcg[TIAB] OR BhCGITIAB] OR "beta hcg"[TIAB] OR HCG-beta[TIAB] OR 15,420
"human chorionic gonadotropin"[TIAB]
#8 | (beta[TIAB] OR B[TIAB]) AND ("chorionic gonadotropin"[TIAB] OR hcg[TIAB]) AND 2,002
subunit[TIAB]
#9 | b-hcg[TIAB] OR bhcg[TIAB] OR BhCGITIAB] OR "beta hcg"[TIAB] OR HCG-beta[TIAB] OR 15,420
"human chorionic gonadotropin"[TIAB]
#10 | #1OR#2 OR#3 OR#4 OR #5 OR #6 OR #7 OR #8 OR #9 24,714
#11 | "Pregnant Women"[Mesh] OR Pregnancy[Mesh] 805,121
#12 | Pregnant*[TIAB] OR Pregnanc*[TIAB] OR Gravida[TIAB] 441,596
#13  #11OR#12 894,942
#14 | "Attitude to Health"[Mesh] OR Attitude[TIAB] 376,086
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No. Search Query Results
#15 | "Body Weight"[Mesh:NoExp] OR "Body Mass Index"[Mesh] OR "Body Mass Index"[TIAB] OR 307,817
BMI[TIAB]
#16 | "Pregnancy Trimesters'[Mesh] OR Trimester*[TIAB] 64,395
#17 | "Maternal Age"[Mesh] OR Maternal Age*[TIAB] OR "35 years"[TIAB] OR "35-years"[TIAB] 45,424
#18 | "Continental Population Groups"[Mesh] OR Race[TIAB] OR Racial[TIAB] OR ancestry[TIAB] 265,411
#19 | "Diabetes Mellitus, Type 1"[Mesh] 67,017
#20 | diabet*[TIAB] AND ("Type I"[TIAB] OR "Typel"[TIAB] OR "Insulin-Dependent"[TIAB] OR 34,538
"Sudden-Onset"[TIAB])
#21 | IDDM[TIAB] 6,760
#22 | "Reproductive Techniques, Assisted"[Mesh] 59,665
#23 | IVF[TIAB] OR infertility therapy[TIAB] 20,054
#24 | (Fertilization*[TIAB] AND "in Vitro"[TIAB]) OR "Artificial Insemination"[TIAB] OR Sperm 31,758
Injection*[TIAB]
#25 | #14O0R#150R#16 OR#17 OR#18 OR#19 OR#20 OR #21 OR #22 OR #23 OR #24 1,201,631
#26 | "Chromosome Disorders"[Mesh] OR "Genetic Testing"[Mesh] 94,038
#27 | "Aneuploidy"[Mesh] OR "Chromosome Aberrations"[Mesh:Noexp] 95,003
#28 | Aneuploid*[TIAB] OR Monosom*[TIAB] OR Tetrasom*[TIAB] OR Trisom*[TIAB] OR 340,071
Chromosom*[TIAB]
#29 | "Chromosomes, Human, Pair 21"[Mesh] OR "Down Syndrome"[TIAB] OR "Down's 23,737
Syndrome"[TIAB] OR "Downs Syndrome"[TIAB] OR "Chromosome 21"[TIAB]
#30 | "Chromosomes, Human, Pair 13"[Mesh] OR "Chromosome 13"[TIAB] OR "Turner 11,209
Syndrome"[TIAB] OR "Turner's Syndrome"[TIAB] OR "Turners Syndrome"[TIAB]
#31 | "Chromosomes, Human, Pair 18"[Mesh] OR "Trisomy 18" [Supplementary Concept] OR 7,010
"Trisomy 18" [TIAB] OR "Edwards Syndrome"[TIAB] OR "Chromosome 18"[TIAB]
#32 | #26 OR#27 OR #28 OR #29 OR #30 OR #31 435,587
#33 | #10 AND #13 AND #25 AND #32 2,123
#34 | #33 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 880
booksifilter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT (“animals"[Mesh:noexp] NOT ("animals"[Mesh:noexp] AND
"humans"[Mesh])) AND (("2005/01/01"[PDAT] : "2017/03/31"[PDAT]) AND (Korean[lang] OR
English[lang]))
#35 | #34 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR "Practice bulletin"[TI] OR "Practice 7
CPG | bulletins"[TI] OR "Position statement"[TI] OR "Position statements"[TI] OR "committee

opinion"[TI] OR "committee opinions"[TI])
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Prenatal Aneuploidy Screening & Diagnostic Tests
A Clinical Practice Guideline from Korean Society of Maternal-Fetal Medicine

1) cfDNA - Cochrane Library (wiley) ZJ*H 212f

No. Search Query Results
#1 | MeSH descriptor: [Prenatal Diagnosis] this term only 376
#2 | (Prenatal:ab,tikw or antenatal:ab,ti,kw or Fetal:ab,ti,kw or Fetus:ab,ti,kw or foetus:ab,tikw 3,941
or trimester*:ab,ti,kw or Pregnan*:ab,ti,kw) near/6 (diagnos*:ab,ti,kw or test:ab,ti,kw
or tests:ab, ti,kw or Screen*:ab,ti,kw or marker*:ab,ti,kw or biomarker*:ab,ti,kw or
Detect*:ab,ti,kw)
#3 | MeSH descriptor: [Maternal Serum Screening Tests] explode all trees 6
#4 | Maternal Serum:ab,ti,kw 304
#5 | MeSH descriptor: [Pregnancy-Associated Plasma Protein-A] explode all trees 23
#6 | Pregnancy Associated Plasma Protein A:ab,ti,kw or “pregnancy-associated alpha-plasma 63
protein”:ab,ti,kw or “IGFBP-4 Protease":ab,ti,kw or “PAPP-A":ab,ti,kw
#7 | MeSH descriptor: [Chorionic Gonadotropin, beta Subunit, Human] explode all trees 64
#8 | (beta:ab,tikw or B:ab,tikw) and (“chorionic gonadotropin”:ab,ti,kw or hcg:ab,ti,kw) and 138
subunit:ab,ti,kw
#9 | b-hcg:ab,tikw or bhcg:ab,tikw or BhCG:ab,ti,kw or “beta hcg”:ab,ti,kw or HCG-beta:ab, ti,kw 750
or "human chorionic gonadotropin”:ab,ti,kw
#10 | MeSH descriptor: [Ultrasonography, Prenatal] explode all trees 575
#11 | (Prenatal:ab,ti,kw or antenatal:ab,ti,kw or Fetal:ab,ti,kw or Fetus:ab,ti,kw or foetus:ab,ti,kw or 1,328
trimester*:ab,ti,kw or Pregnan*:ab,ti,kw) near/6 (Ultrason*:ab,ti,kw or Ultrasound*:ab,ti,kw
or echograp*:ab,ti,kw)
#12 | MeSH descriptor: [Nuchal Translucency Measurement] explode all trees 23
#13 | Nuchal Translucency:ab,ti,kw or “Nuchal Fold":ab,ti,kw 4
#14 | MeSH descriptor: [Amniocentesis] explode all trees 149
#15 | Amniocentes*:ab,ti,kw or “amniotic fluid aspiration”:ab,ti,kw 260
#16 | MeSH descriptor: [Chorionic Villi Sampling] explode all trees 72
#17 | (“Chorionic Villi":ab,ti,kw or “Chorionic Villus":ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 117
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab,ti,kw)
#18 | MeSH descriptor: [Cordocentesis] explode all trees 5
#19 | Cordocentes*:ab,ti,kw 13
#20 | ("Cord Blood":ab,ti,kw or “Umbilical Blood":ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 24
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab,ti,kw)
#21 | #lor#2or#3or#t4or#5or#6or#7 or#8or#9or#10or#11or#12 or#13 or#14 or #15 or 5,788

#16 0or#17 or#18 or #19 or #20
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No. Search Query Results
#22 | MeSH descriptor: [Cell-Free System] explode all trees 12
#23 | MeSH descriptor: [DNA] explode all trees 2,264
#24 | #22and #23 4
#25 | (“Cell-Free":ab,ti,kw or Cellfree:ab,ti,kw) and DNA:ab,ti,kw 95
#26 | #23 and (“Cell-Free":ab,ti,kw or Cellfree:ab,ti,kw) 18
#27 | fDNA:ab,ti,kw or “cf DNA":ab,tikw or “cf-DNA":ab,ti,kw 39
#28  #24 or #25 or #26 or #27 109
#29 | #21and #28 25
#30-2 | #29 and (guidelin*:ti or “Practice bulletin”:ti or “Practice bulletins”:ti or “Position statement”ti 0
CPG | or "Position statements”:ti or “committee opinion”iti or “committee opinions”:ti) Publication
Year from 2005 to 2017, in Trials
2) cfDNA - Embasel(elsevier) Z4AH 22f
No. Search Query Results
#1 | 'prenatal diagnosis'/exp 93,894
#2 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 108,127
(diagnos* OR test OR tests OR Screen* OR marker* OR biomarker* OR Detect*)):ab,ti
#3 | ‘maternal serum screening test'/exp 187
#4 | ‘Maternal Serum”:ab,ti 9,355
#5 | ‘pregnancy associated plasma protein A'’/exp 2,370
#6 | (‘pregnancy-associated’ NEAR/6 (‘alpha-plasma protein’ OR ‘plasma protein A’)):abti 1,703
#7 | (IGFBP-4 Protease’ OR 'PAPP-A"):ab,ti 2,140
#8 | 'chorionic gonadotropin beta subunit'/exp 7,882
#9 | ((beta ORB) NEAR/10 (‘chorionic gonadotropin’ OR hcg) NEAR/10 subunit):ab,ti 1,645
#10 | 'b-hcg”ab,ti OR ‘bhcg’:ab,ti OR ‘BhCG"ab,ti OR ‘beta hcg“ab,ti OR 'HCG-beta"ab,ti OR ‘human 16,466
chorionic
#11 | 'Fetus echography'/exp 20,236
#12 | ((Prenatal OR antenatal OR Fetal OR Fetus OR foetus OR trimester* OR Pregnan*) NEAR/6 26,583
(Ultrason* OR Ultrasound* OR echograp*)):abti
#13 | 'nuchal translucency measurement’/exp 2,283
#14 | 'nuchal translucency”:ab,ti OR 'Nuchal Fold"ab;ti 2,833
#15 | ‘amniocentesis'/exp OR ‘amniocentesis needle’/exp 14,104
#16 | Amniocentes*:ab,ti OR ‘amnion centesis"ab,ti OR ‘amnion fluid aspiration’:ab,ti OR ‘amniotic 9,566

fluid aspiration”abti
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No. Search Query Results
#17 | 'chorion villus sampling’/exp 3,919
#18 | ((‘chorionic villi" OR ‘chorionic villus') NEAR/6 (sampling* OR biops* OR needle OR 2,650
aspiration®)):ab,ti
#19 | ‘cordocentesis’/exp 1,158
#20 | Cordocentes*:ab,ti 1,112
#21 | ((‘Cord Blood' OR ‘Umbilical Blood’) NEAR/6 (Sampling* OR Biops* OR Needle OR 358
aspiration*®)):ab;ti
#22 | #10OR#2OR#3 OR#4 OR#5 OR#6 OR #7 OR#8 OR#9 OR#10 OR#11 OR#12 OR#13 OR 194,142
#14OR#150R#16 OR#17 OR#18 OR #19 OR #20 OR #21
#23 | ‘cell free system’/exp AND 'DNA/exp 1,917
#24 | (‘Cell-Free"ab,ti OR Cellfree:ab,ti) AND DNA:ab,ti 8,238
#25 | cfDNA:ab,ti OR 'cf DNA"ab,ti OR ‘cf-DNA"abti 1,422
#26 | #23 OR#24 OR#25 9,443
#27 | #22 AND #26 1,493
#28 | #27 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 727
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
‘case report’/exp) NOT (‘animal’/de NOT (‘animal’/de AND ‘human’/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]1/py
#29-1  #28 AND (‘practice guideline’/de OR guideline*:ti OR ‘Practice bulletin’ab,ti OR ‘Practice 25
CPG | bulletins’ab,ti OR ‘Position statement”:ab,ti OR ‘Position statements’:ab,ti OR ‘committee
opinion“ab,ti OR ‘committee opinions"ab,ti)
3) cfDNA - Pubmed Z4A 212§
No. Search Query Results
#1 | "Prenatal Diagnosis'[Mesh] 65,885
#2 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 208,199
trimester*[TIAB] OR Pregnan*[TIAB]) AND (diagnos*[TIAB] OR test[TIAB] OR tests[TIAB] OR
Screen*[TIAB] OR marker*[TIAB] OR biomarker*[TIAB] OR Detect*[TIAB])
#3 | "Maternal Serum Screening Tests"[Mesh] 246
#4 | "Maternal Serum’[TIAB] 7,559
#5 | "Pregnancy-Associated Plasma Protein-A"[Mesh] 1,554
#6 | "Pregnancy Associated Plasma Protein A"[TIAB] OR “pregnancy-associated alpha-plasma 1,771
protein"[TIAB] OR “IGFBP-4 Protease”[TIAB] OR “PAPP-A"[TIAB]
#7 | "Chorionic Gonadotropin, beta Subunit, Human“[Mesh] 3,770
#8 | (beta[TIAB] OR B[TIAB]) AND (“chorionic gonadotropin[TIAB] OR hcg[TIAB]) AND 2,002
subunit[TIAB]
HE:E{OF DNA MEHA 313
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No. Search Query Results
#9 | b-hcg[TIAB] OR bhcg[TIAB] OR BhCGITIAB] OR “beta hcg"[TIAB] OR HCG-beta[TIAB] OR 15,420
"human chorionic gonadotropin”[TIAB]
#10 | "Ultrasonography, Prenatal’[Mesh] 28,538
#11 | (Prenatal[TIAB] OR antenatal[TIAB] OR Fetal[TIAB] OR Fetus[TIAB] OR foetus[TIAB] OR 39,583
trimester*[TIAB] OR Pregnan*[TIAB]) AND (Ultrason*[TIAB] OR Ultrasound*[TIAB] OR
echograp*[TIAB])
#12 | “Nuchal Translucency Measurement'[Mesh] 1,112
#13 | “Nuchal Translucency[TIAB] OR “Nuchal Fold"[TIAB] 2,158
#14 | "Amniocentesis’[Mesh] 7473
#15 | Amniocentes*[TIAB] OR “amniotic fluid aspiration"[TIAB] 7,400
#16 | "Chorionic Villi Sampling"[Mesh] 2,254
#17 | ("Chorionic Villi"[TIAB] OR “Chorionic Villus"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] 2,350
OR Needle[TIAB] OR aspiration*[TIAB])
#18 | "Cordocentesis"[Mesh] 419
#19 | Cordocentes*[TIAB] 933
#20 | (“Cord Blood"[TIAB] OR “Umbilical Blood"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] OR 720
Needle[TIAB] OR aspiration*[TIAB])
#21 | #1OR#2 OR#3 OR#4 OR#5 OR #6 OR#7 OR #8 OR#9 OR#10 OR #11 OR #12 OR #13 261,436
OR#14 OR#15OR#16 OR #17 OR #18 OR #19 OR #20 "Cell-Free System’[Mesh] AND
DNA[Mesh]
#22 | "Cell-Free System”’[Mesh] AND DNA[Mesh] 2419
#23 | ("Cell-Free"[TIAB] OR Cellfree[TIAB]) AND DNAITIAB] 6,643
#24 | cfDNA[TIAB] OR “cf DNA"[TIAB] OR “cf-DNA"[TIAB] 697
#25 |#22 OR#23 OR#24 8,353
#26 | #21 AND #25 1,089
#27 | #26 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 863
booksifilter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT (“animals’[Mesh:noexp] NOT (“animals’[Mesh:noexp] AND
"humans’[Mesh])) AND (("2005/01/01"[PDAT] : “2017/03/31"[PDAT]) AND (Korean[lang] OR
English[lang]))
#28-1 | #27 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR “Practice bulletin[TI] OR “Practice 11
CPG | bulletins"[TI] OR “Position statement"[TI] OR “Position statements"[TI] OR “committee

opinion”[TI] OR “committee opinions”[Tl])
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1. 2121 7t

JHUX|E XM= EHOF DNA AEZAL

CPG SMFM, SOGC, ACMG, ACOG,| ISPD, | RANZCOG,
2015 1 2013 | 2016 | 2015 | 2015 2016
ZAIE "ot
1. CPG H1oto| LiEnt 2st 22 HTE It US 7HsH0| Y Y Y Y Y
AE71 (Y/N)
2. CPGOILA RIAIE H1OHS & 0f= Z0IE 40| 2R orst NN N N Y
MEE HAE DT} A=T1? (Y/N)
3. CPGE= 77k Al7|Uioll update OIHRI7F? N N N N N
THok QICHH, AAXIIX| Al7|2 HO{FMIL.
4. CPGEH(E2 MY 2=) YA =? 2015 1 2013 | 2016 | 2015 | 2015 2016
5. CPGOfIM 0185t 2N F 71 £|M 219 YUH Al7|=? 2015 |1 2012 | 2016 | 2015 | 2015 2015
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I, RIZ2X|RIO| ZAAHAL

1. KQ1
1) Cochrane Library

No. Search Query Results
#1 MeSH descriptor: [Amniocentesis] explode all trees 149
#2 Amniocentes*:ab,ti,kw or “amniotic fluid aspiration":ab,ti,kw 260
#3 MeSH descriptor: [Chorionic Villi Sampling] explode all trees 72
#4 (“Chorionic Villi":ab,ti,kw or “Chorionic Villus":ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 117

Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab,ti,kw)

#5 #1 or#2or#3 or #4 295
#6 MeSH descriptor: [Age Factors] this term only 8,954
#7 MeSH descriptor: [Maternal Age] explode all trees 315

#8 Age Factor*:ab,ti,kw or Maternal Age*:ab,ti,kw or “35 years":ab,tikw or "35-years"ab,tikw | 54,877

#9 MeSH descriptor: [Pregnancy, High-Risk] explode all trees 196
#10 High-Risk:ab,ti,kw or “High Risk":ab,ti kw 23,826
#11 #6 or#7 or #8 or #9 or #10 75,024
#12 #5and #11 100

#13 #12 and (guidelin*:ti or “Practice bulletin”ti or “Practice bulletins"ti or “Position statement”:ti | 0
or "Position statements”:ti or “committee opinion”:ti or “committee opinions":ti) Publication
Year from 2005 to 2017, in Trials

2) EMBASE
No. Search Query Results
#1 | ‘amniocentesis’/exp OR ‘amniocentesis needle’/exp 14,104
#2 | Amniocentes*:ab,ti OR ‘amnion centesis’:ab,ti OR ‘amnion fluid aspiration”:ab,ti OR ‘amniotic 9,566

fluid aspiration”:ab,ti

#3 | 'chorion villus sampling’/exp 3,919
#4 | ((‘chorionic villi" OR ‘chorionic villus) NEAR/6 (sampling* OR biops* OR needle OR 2,650
aspiration®)):ab;ti
#5 | #1 OR#2OR#3 OR#4 19,287
#6 | ‘age’/de OR ‘maternal age'’/exp 467,332
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No. Search Query Results
#7 | 'Age Factor"ab,ti OR ‘Age Factors"ab,ti OR ‘Maternal Age"ab,ti OR ‘Maternal Ages’ab,ti OR 48,921
"35 years"ab,ti OR “35-years"abti
#8 | 'highrisk pregnancy'/exp 9,125
#9 | ((High-Risk’ OR ‘High Risk’) NEAR/6 Pregnan*):ab,ti 8,210
#10 | #6OR#7 OR#8 OR#9 511,471
#11 #5AND#10 2,795
#12 | #11 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 608
OR [editoriall/lim OR [erratum]/lim OR [letter]/lim OR [notel/lim OR [short survey]/lim OR
‘case report’/exp) NOT (‘animal’/de NOT (‘animal’/de AND ‘human’/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]/py
#13 | #12 AND (‘practice guideline’/de OR guideline*:ti OR ‘Practice bulletin"ab,ti OR ‘Practice 21
bulletins’:ab,ti OR ‘Position statement”:ab,ti OR ‘Position statements’ab,ti OR ‘committee
opinion"ab,ti OR ‘committee opinions’:ab;ti)
3) Pubmed
No. Search Query Results
#1 | "Amniocentesis’[Mesh] 7473
#2 | Amniocentes*[TIAB] OR “amniotic fluid aspiration”[TIAB] 7,400
#3 | "Chorionic Villi Sampling”[Mesh] 2,254
#4 | (“Chorionic Villi"[TIAB] OR “Chorionic Villus"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] 2,350
OR Needle[TIAB] OR aspiration*[TIAB])
#5  #1OR#2OR#3 OR#4 13,211
#6 | "Age Factors"[Mesh:Noexp] OR “Maternal Age"[Mesh] 420,624
#7 | Age Factor*[TIAB] OR Maternal Age*[TIAB] OR “35 years'[TIAB] OR “35-years"[TIAB] 46,182
#8 | "Pregnancy, High-Risk"[Mesh] 4,365
#9 | High-Risk[TIAB] OR “High Risk"[TIAB] 213,670
#10 | #6 OR#7 OR#8 OR #9 655,389
#11 | #5AND #10 2,390
#12 | #11 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 496
books[filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT (“animals’[Mesh:noexp] NOT (“animals’[Mesh:noexp] AND
“humans’[Mesh])) AND ((“2005/01/01"[PDAT] : “2017/03/31"[PDAT]) AND (Korean[lang] OR
English[lang]))
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No. Search Query Results
#13 | #12 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR “Practice bulletin"[TI] OR “Practice 7
bulletins”[TI] OR “Position statement”[TI] OR “Position statements’[TI] OR “committee
opinion"[TI] OR “committee opinions"[Tl])
2. KQ2, KQ8, KQ9
1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Amniocentesis] explode all trees 149
#2 | Amniocentes*:ab,ti,kw or “amniotic fluid aspiration”:ab,ti,kw 260
#3 | MeSH descriptor: [Chorionic Villi Sampling] explode all trees 72
#4 | (“Chorionic Villi":ab,ti,kw or “Chorionic Villus":ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 117
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab;ti,kw)
# #lor#2or#3or#4 295
#6 | MeSH descriptor: [Pregnancy Trimester, First] explode all trees 627
#7 | Trimester*:ab,ti,kw and (1st:ab,ti,kw or First:ab,ti,kw) 2,023
#8 | MeSH descriptor: [Time Factors] explode all trees 59,047
#9 | Time Factor*:ab,tikw 87,995
#10 | #6or#7 or #8 or #9 89,847
#11 | #5and #10 78
#12 | #11 and (guidelin*:ti or “Practice bulletin”:ti or “Practice bulletins"ti or “Position 0
statement”ti or “Position statements”:ti or “committee opinion”:ti or “‘committee
opinions"ti) Publication Year from 2005 to 2017, in Trials
2) EMBASE
No. Search Query Results
#1 | ‘amniocentesis’/exp OR ‘amniocentesis needle’/exp 14,104
#2 | Amniocentes*:ab,ti OR ‘amnion centesis:ab,ti OR ‘amnion fluid aspiration’:ab,ti OR ‘amniotic 9,566
fluid aspirationab,ti
#3 | ‘chorion villus sampling'/exp 3919
#4 | (('chorionic villi' OR ‘chorionic villus) NEAR/6 (sampling* OR biops* OR needle OR 2,650
aspiration®)):ab,ti
#5 | #1OR#2OR#3OR#4 19,287




No. Search Query Results
#6 | ‘first trimester pregnancy'/exp 31,432
#7 | (Trimester* NEAR/6 (1st OR First)):ab,ti 30,916
#8 | 'time factor’/exp 6,471
#9 | Time Factor’:ab,ti OR Time Factors’:ab;ti 2,021
#10 | #6OR#7 OR#8 OR#9 53,197
#11 | #5AND #10 2,251
#12 | #11 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 497
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
‘case report’/exp) NOT (‘animal’/de NOT (‘animal’/de AND ‘human’/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]/py
#13 | #12 AND (‘practice guideline’/de OR guideline*:ti OR ‘Practice bulletin’ab,ti OR ‘Practice 26
bulletins"ab,ti OR ‘Position statement’:ab,ti OR ‘Position statements’ab,ti OR ‘committee
opinion”ab,ti OR ‘committee opinions’:ab,ti)
3) Pubmed
No. Search Query Results
#1 | "Amniocentesis'[Mesh] 7,473
#2 | Amniocentes*[TIAB] OR “amniotic fluid aspiration”[TIAB] 7,400
#3 | "Chorionic Villi Sampling"[Mesh] 2,254
#4 | (“Chorionic Villi"[TIAB] OR “Chorionic Villus"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] 2,350
OR Needle[TIAB] OR aspiration*[TIAB])
#5 |#1OR#2OR#3 OR #4 13,211
#6 | “Pregnancy Trimester, First'[Mesh] 14,520
#7 | Trimester*[TIAB] AND (1st[TIAB] OR First[TIAB]) 26,364
#8 | “Time Factors’[Mesh] 1,082,259
#9 | Time Factor*[TIAB] 3,305
#10 | #6OR#7 OR#8 OR#9 1,114,559
#11 | #5AND #10 2,116
#12 | #11 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 423
books|[filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT (“animals’[Mesh:noexp] NOT (“animals’[Mesh:noexp] AND
“humans’[Mesh])) AND ((“2005/01/01"[PDAT] : “2017/03/31"[PDAT]) AND (Korean[lang] OR
English[lang]))
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No. Search Query Results

#13 | #12 AND ("Practice Guideline”[ptyp] OR guideline[TI] OR “Practice bulletin”[TI] OR “Practice 10
bulletins"[TI] OR “Position statement"[TI] OR “Position statements’[TI] OR “committee
opinion[TI] OR “committee opinions’[Tl])

3. KQ3

1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Amniocentesis] explode all trees 149
#2 | Amniocentes*:ab,tikw or “amniotic fluid aspiration”:ab,ti,kw 260
#3 | MeSH descriptor: [Chorionic Villi Sampling] explode all trees 72
#4 | ("Chorionic Villi":ab,ti,kw or “Chorionic Villus":ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 117
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab;ti,kw)
#5 |#lor#2or#3or#4 295
#6 | MeSH descriptor: [Mosaicism] explode all trees 13
#7 | Mosaic*:ab,tikw 250
#8 | #6or#7 250
#9  #5and #8 15
#10 | #9 and (guidelin*:ti or “Practice bulletin":ti or “Practice bulletins"ti or “Position statement”ti 0
or “Position statements”:ti or “committee opinion"ti or “committee opinions”ti) Publication
Year from 2005 to 2017, in Trials

2) EMBASE

No. Search Query Results

#1 | 'amniocentesis’/exp OR ‘amniocentesis needle’/exp 14,104

#2 | Amniocentes*:ab,ti OR ‘amnion centesis"ab,ti OR ‘amnion fluid aspiration”ab,ti OR ‘amniotic 9,566
fluid aspirationab,ti

#3 | ‘chorion villus sampling'/exp 3,919

#4 | ((‘chorionic villi' OR ‘chorionic villus’) NEAR/6 (sampling* OR biops* OR needle OR 2,650
aspiration®)):ab,ti

#5 |#1 OR#2OR#3OR#4 19,287

#6 | ‘'mosaicism’/exp 15,916

#7 | Mosaic*:abti 38,418
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No. Search Query Results
#8 | #6 OR#7 41,981
#9 | #5AND#8 1,219
#10 | #9 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 177
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short surveyl/lim OR
‘case report’/exp) NOT (‘animal’/de NOT (‘animal’/de AND ‘human’/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-20171/py
#11 | #10 AND (‘practice guideline’/de OR guideline*:ti OR ‘Practice bulletin’:ab,ti OR ‘Practice 7
bulletins’:ab,ti OR ‘Position statement’:ab,ti OR ‘Position statementsab,ti OR ‘committee
opinion“ab,ti OR ‘committee opinions”ab,ti)
3) Pubmed
No. Search Query Results
#1 | “Amniocentesis’[Mesh] 7473
#2 | Amniocentes*[TIAB] OR “amniotic fluid aspiration”[TIAB] 7,400
#3 | “Chorionic Villi Sampling"[Mesh] 2,254
#4 | (“Chorionic Villi"[TIAB] OR “Chorionic Villus"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] 2,350
OR Needle[TIAB] OR aspiration*[TIAB])
#5 |#1OR#2OR#3 OR#4 13,211
#6 | "Mosaicism”[Mesh] 9,469
#7 | Mosaic*[TIAB] 35,154
#8 | #6OR#7 38,040
#9 | #5AND#8 948
#10 | #9 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 110
books][filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT (“animals’[Mesh:noexp] NOT (“animals’[Mesh:noexp] AND
"humans’[Meshl)) AND (("2005/01/01"[PDAT] : “2017/03/31"[PDAT]) AND (Korean[lang] OR
English[lang]))
#11 | #10 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR “Practice bulletin"[TI] OR “Practice 0
bulletins”[TI] OR "Position statement”[TI] OR “Position statements”[TI] OR “committee
opinion[TI] OR “committee opinions"[Tl])
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4. KQ4

1) Cochrane Library

No. Search Query Results

#1 | MeSH descriptor: [Amniocentesis] explode all trees 149

#2 | Amniocentes*:ab,ti,kw or “amniotic fluid aspiration”:ab,ti,kw 260

#3 | MeSH descriptor: [Chorionic Villi Sampling] explode all trees 72

#4 | (“Chorionic Villi"ab,ti,kw or “Chorionic Villus"ab,ti,kw) near/6 (Sampling*:ab,tikw or 117
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab,ti,kw)

#5 | MeSH descriptor: [Cordocentesis] explode all trees 5

#6 | Cordocentes*:ab,tikw 13

#7 | ("Cord Blood":ab,ti,kw or “Umbilical Blood":ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 24
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab;ti,kw)

#8 | #1 or#2or#3 or#4 or #5 or #6 or #7 328

#9 | MeSH descriptor: [Rh-Hr Blood-Group System] explode all trees 66

#10 | MeSH descriptor: [Rh Isoimmunization] explode all trees 41

#11 | Rh-Hr:ab,ti,kw,kw or Rhesus:ab,ti,kw or “rh D":ab,ti,kw or “RH+":ab;ti,kw or “"RH-":ab,ti,kw or 4,731
“"RH positive™:ab,ti,kw or “RH Negative":ab,ti,kw

#12 | ("Rh" near/6 (Factor* or blood* or Isoimmunization® or Sensitization)):ab,ti kw 243

#13 #9or#100r#11 or #12 4,731

#14 | #8and #13 6

#15 | #14 and (guidelin®:ti or “Practice bulletin”:ti or “Practice bulletins":ti or “Position 0

statement”:ti or “Position statements”:ti or “committee opinion”:ti or “‘committee
opinions"ti) Publication Year from 2005 to 2017, in Trials

2) EMBASE

No. Search Query Results

#1 | ‘amniocentesis’/exp OR ‘amniocentesis needle’/exp 14,104

#2 | Amniocentes*:ab,ti OR ‘amnion centesis"ab,ti OR ‘amnion fluid aspiration”ab,ti OR ‘amniotic 9,566
fluid aspirationab,ti

#3 | ‘chorion villus sampling'’/exp 3919

#4 | (('chorionic villi' OR ‘chorionic villus) NEAR/6 (sampling* OR biops* OR needle OR 2,650
aspiration®)):ab,ti

#5 | 'cordocentesis'’/exp 1,158

#6 | Cordocentes*:ab,ti 1,112
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No. Search Query Results
#7 | ((Cord Blood’ OR ‘Umbilical Blood’) NEAR/6 (Sampling* OR Biops* OR Needle OR 358
aspiration®)):ab;ti
#8 | #1 OR#2 OR#3 OR#4 OR #5 OR #6 OR #7 20,584
#9 | 'blood group rhesus system’/exp 8,767
#10 | 'rhesus isoimmunization’/exp 1,576
#11 | (Rh"NEAR/6 (Factor* OR blood* OR Isoimmunization* OR Sensitization)):ab,ti 5,537
#12 | 'Rh-Hr"ab,ti OR Rhesus:ab,ti OR 'rh D':ab,ti OR ‘RH+":ab,ti OR 'RH-"ab,ti OR ‘RH positive"ab,ti 72,975
OR 'RH Negativeabti
#13 #90OR#T100OR#11 OR#12 76,783
#14 | #8 AND #13 783
#15 | #14 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 73
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short surveyl/lim OR
‘case report’/exp) NOT (‘animal’/de NOT (‘animal’/de AND ‘human’/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-20171/py
#16 | #15 AND (‘practice guideline’/de OR guideline*:ti OR ‘Practice bulletin’:ab,ti OR ‘Practice 5
bulletins’:ab,ti OR ‘Position statement’:ab,ti OR ‘Position statementsab,ti OR ‘committee
opinion“ab,ti OR ‘committee opinions"ab,ti)
3) Pubmed
No. Search Query Results
#1 | "Amniocentesis’[Mesh] 7473
#2 | Amniocentes*[TIAB] OR “amniotic fluid aspiration”[TIAB] 7,400
#3 | "Chorionic Villi Sampling"[Mesh] 2,254
#4 | (“Chorionic Villi"[TIAB] OR “Chorionic Villus"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] 2,350
OR Needle[TIAB] OR aspiration*[TIAB])
#5 | "Cordocentesis'[Mesh] 419
#6 | Cordocentes*[TIAB] 933
#7 | (“Cord Blood"[TIAB] OR “Umbilical Blood"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] OR 720
Needle[TIAB] OR aspiration*[TIAB])
#8 | #1 OR#2OR#3 OR#4 OR#5 OR#6 OR #7 14,560
#9 | “Rh-Hr Blood-Group System’[Mesh] 10,482
#10 | “Rh Isoimmunization”[Mesh] 1,652
#11 | Rh-Hr[TIAB] OR Rhesus[TIAB] OR Rh Factor*[TIAB] OR “rh blood"[TIAB] OR “rh human”[TIAB] 62,439
OR “rh D"[TIAB] OR “RH+"[TIAB] OR “RH-"[TIAB] OR Rhesus Isoimmunization*[TIAB]
OR Rh Isoimmunization*[TIAB] OR “RH positive"[TIAB] OR “RH Negative[TIAB] OR Rh
Sensitization*[TIAB]
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No. Search Query Results
#12 [ #9OR#100R#11 66,379
#13 | #8 AND #12 642
#14 | #13 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 51
books[filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT (“animals’[Mesh:noexp] NOT (“animals’[Mesh:noexp] AND
“humans’[Mesh])) AND ((“2005/01/01"[PDAT] : “2017/03/31"[PDAT]) AND (Korean[lang] OR
English[lang]))
#15 | #14 AND (“Practice Guideline”[ptyp] OR guideline[TI] OR “Practice bulletin”[TI] OR “Practice 0
bulletins”[TI] OR “Position statement”[TI] OR “Position statements”[TI] OR “committee
opinion[TI] OR “committee opinions’[Tl])
5. KQ5
1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Amniocentesis] explode all trees 149
#2 | Amniocentes*:ab,ti,kw or “amniotic fluid aspiration”:ab,ti,kw 260
#3 | MeSH descriptor: [Chorionic Villi Sampling] explode all trees 72
#4 | ("Chorionic Villi":ab,ti,kw or “Chorionic Villus"ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 117
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab,ti,kw)
#5 | MeSH descriptor: [Cordocentesis] explode all trees 5
#6 | Cordocentes*:ab,ti,kw 13
#7 | (“Cord Blood":ab,ti,kw or “Umbilical Blood":ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 24
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab,ti,kw)
#8  #1or#2or#3 or#4 or #5or #6 or #7 328
#9 | MeSH descriptor: [Hepatitis B] explode all trees 2,157
#10 | MeSH descriptor: [Hepatitis C] explode all trees 2,640
#11 | hepatitis:ab,tikw 14,119
#12 | MeSH descriptor: [HIV] explode all trees 2,942
#13 | (Human near/6 immunodeficiency near/6 (virus or Viruses)):ab,ti,kw 6,702
#14 | HIV:ab,ti,kw or “LAV-HTLV-III":ab,ti kw 15,175
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No. Search Query Results
#15 | ("Human T-Cell" near/6 (Lymphotropic or Leukemia) near/6 “Virus Type Ill"):ab,tikw 2
#16 | (("lymphadenopathy-associated” or AIDS) near/6 (Virus or Viruses)):ab,ti,kw 145
#17 [ #9or#10o0r#11or#120r#13 or#14 or #15or #16 28,743
#18 | #8and #17 4
#19 | #18 and (guidelin*:ti or “Practice bulletin"ti or “Practice bulletins"ti or “Position 0
statement”:ti or “Position statements”:ti or “committee opinion”:ti or “‘committee
opinions”ti) Publication Year from 2005 to 2017, in Trials
2) EMBASE
No. Search Query Results
#1 | "amniocentesis’/exp OR ‘amniocentesis needle’/exp 14,104
#2 | Amniocentes*:ab,ti OR ‘amnion centesis’:ab,ti OR ‘amnion fluid aspiration”ab,ti OR ‘amniotic 9,566
fluid aspiration“ab;ti
#3 | 'chorion villus sampling’/exp 3,919
#4 | ((‘chorionic villi" OR ‘chorionic villus) NEAR/6 (sampling* OR biops* OR needle OR 2,650
aspiration®)):ab,ti
#5 | 'cordocentesis’/exp 1,158
#6 | Cordocentes*:abti 1,112
#7 | (('Cord Blood’ OR ‘Umbilical Blood’) NEAR/6 (Sampling* OR Biops* OR Needle OR 358
aspiration®)):ab,ti
#8  #1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 20,584
#9 | 'hepatitis B'/exp OR 'hepatitis C'/exp 157,892
#10 | hepatitis:ab,ti 252,974
#11 | 'Human immunodeficiency virus'/exp 164,868
#12 | (Human NEAR/6 immunodeficiency NEAR/6 (virus OR Viruses)):ab,ti 83,195
#13 | HIV:ab,ti OR ‘LAV-HTLV-IIIabti 322,486
#14 | (Human T-Cell’ NEAR/6 (Lymphotropic OR Leukemia) NEAR/6 ‘Virus Type Ill'):abti 208
#15 | ((lymphadenopathy-associated’ OR AIDS) NEAR/6 (Virus OR Viruses)):ab;ti 4,950
#16  |#9OR#10OR#11 OR#12OR#13 OR#14 OR#15 617,665
#17 #8 AND#16 173
#18 | #17 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 57

OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
‘case report’/exp) NOT (‘animal’/de NOT (‘animal’/de AND ‘human’/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]/py
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No. Search Query Results
#19 | #18 AND (‘practice guideline’/de OR guideline*:ti OR ‘Practice bulletin“ab,ti OR ‘Practice 6
bulletins"ab,ti OR ‘Position statement’:ab,ti OR ‘Position statements’ab,ti OR ‘committee
opinion"ab,ti OR ‘committee opinions’:ab,ti)
3) Pubmed
No. Search Query Results
#1 | "Amniocentesis’[Mesh] 7473
#2 | Amniocentes*[TIAB] OR “amniotic fluid aspiration”[TIAB] 7,400
#3 | “Chorionic Villi Sampling"[Mesh] 2,254
#4 | (“Chorionic Villi"[TIAB] OR “Chorionic Villus"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] 2,350
OR Needle[TIAB] OR aspiration*[TIAB])
#5 | “Cordocentesis’[Mesh] 419
#6 | Cordocentes*[TIAB] 933
#7 | ("Cord Blood"[TIAB] OR “Umbilical Blood"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] OR 720
Need|e[TIAB] OR aspiration*[TIAB])
#8  #1 OR#2 OR#3 OR#4 OR #5 OR #6 OR #7 14,560
#9 | "Hepatitis B"[Mesh] OR “Hepatitis C'[Mesh] 96,456
#10 | Hepatitis[TIAB] 191,357
#11 | "HIV'[Mesh] 88,422
#12 | Human[TIAB] AND immunodeficiency[TIAB] AND (virus[TIAB] OR Viruses[TIAB]) 80,834
#13 | HIV[TIAB] OR “LAV-HTLV-III"[TIAB] 268,945
#14 | "Human T-Cell"[TIAB] AND (Lymphotropic[TIAB] OR Leukemia[TIAB]) AND “Virus Type 195
II"[TIAB]
#15 | ("lymphadenopathy-associated [TIAB] OR AIDS[TIAB]) AND (Virus[TIAB] OR Viruses[TIAB]) 25,268
#16  #9OR#10OR#11 OR#12 OR#13 OR#14 OR#15 481,522
#17  #8 AND #16 107
#18 | #17 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 40
books][filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT (“animals’[Mesh:noexp] NOT (“animals"[Mesh:noexp] AND
"humans’[Mesh])) AND (("2005/01/01"[PDAT] : “2017/03/31"[PDAT]) AND (Korean[lang] OR
English[lang]))
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No. Search Query Results
#19 | #14 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR “Practice bulletin"[TI] OR “Practice 2
bulletins”[TI] OR “Position statement"[TI] OR “Position statements”[TI] OR “committee
opinion"[TI] OR “committee opinions"[Tl])
6. KQb
1) Cochrane Library
No. Search Query Results
#1 MeSH descriptor: [Amniocentesis] explode all trees 149
#2 | Amniocentes*:ab,ti,kw or “amniotic fluid aspiration”:ab,ti,kw 260
#3 | MeSH descriptor: [Chorionic Villi Sampling] explode all trees 72
#4 | (“Chorionic Villi":ab,ti,kw or “Chorionic Villus"ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 117
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab,ti,kw)
#5 | MeSH descriptor: [Cordocentesis] explode all trees 5
#6 | Cordocentes*:ab,tikw 13
#7 | ("Cord Blood":ab,ti,kw or “Umbilical Blood":ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 24
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab;ti,kw)
#8 | #1or#2or#3 or#4or#5or#6or#7 328
#9 | MeSH descriptor: [Anti-Bacterial Agents] explode all trees 10,688
#10 | Antibiotic*:ab,ti,kw,kw or Anti-Bacterial:ab,ti,kw or AntiBacterial:ab,ti,kw or 25,955
Bacteriocid*:ab,ti,kw or “Anti-Mycobacterial":ab,ti,kw or AntiMycobacterial:ab,ti,kw
#11  #90r#10 26,887
#12 #8and #11 8
#13 | #12 and (guidelin*:ti or “Practice bulletin"ti or “Practice bulletins"ti or “Position statement”ti 0
or “Position statements”:ti or “committee opinion”:ti or “committee opinions”ti) Publication
Year from 2005 to 2017, in Trials
2) EMBASE
No. Search Query Results
#1 | ‘amniocentesis'’/exp OR ‘amniocentesis needle'/exp 14,104
#2 | Amniocentes*:ab,ti OR ‘amnion centesis’:ab,ti OR ‘amnion fluid aspirationab,ti OR ‘amniotic 9,566
fluid aspirationab,ti
#3 | 'chorion villus sampling’/exp 3,919
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No. Search Query Results
#4 | ((‘chorionic villi" OR ‘chorionic villus) NEAR/6 (sampling* OR biops* OR needle OR 2,650
aspiration®)):ab,ti
#5 | 'cordocentesis’/exp 1,158
#6 | Cordocentes*:ab,ti 1,112
#7 | ((‘Cord Blood' OR ‘Umbilical Blood’) NEAR/6 (Sampling* OR Biops* OR Needle OR 358
aspiration®)):ab,ti
#8  #1 OR#2 OR#3 OR#4 OR #5 OR #6 OR #7 20,584
#9 | ‘antibiotic agent’/exp 1,161,463
#10 | Antibiotic*:ab,ti OR 'Anti-Bacterial’:ab,ti OR AntiBacterial:ab,ti OR Bacteriocid*:ab,ti OR ‘Anti- | 418,285
Mycobacterial:ab,ti OR AntiMycobacterial:ab;ti
#11 #90R#10 1,322,171
#12 | #8 AND #11 583
#13 | #12 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 159
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short surveyl/lim OR
‘case report’/exp) NOT (‘animal’/de NOT (‘animal’/de AND ‘human’/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]/py
#14 | #13 AND (‘practice guideline’/de OR guideline*:ti OR ‘Practice bulletin"ab,ti OR ‘Practice 6
bulletins’:ab,ti OR ‘Position statement’:ab,ti OR ‘Position statementsab,ti OR ‘committee
opinion“ab,ti OR ‘committee opinions”ab,ti)
3) Pubmed
No. Search Query Results
#1 | "Amniocentesis’[Mesh] 7473
#2 | Amniocentes*[TIAB] OR “amniotic fluid aspiration”[TIAB] 7,400
#3 | "Chorionic Villi Sampling”[Mesh] 2,254
#4 | ("Chorionic Villi"[TIAB] OR “Chorionic Villus"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] 2,350
OR Needle[TIAB] OR aspiration*[TIAB])
#5 | “Cordocentesis’[Mesh] 419
#6 | Cordocentes*[TIAB] 933
#7 | (“Cord Blood"[TIAB] OR “Umbilical Blood"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] OR 720
Needle[TIAB] OR aspiration*[TIAB])
#8  #1 OR#2 OR#3 OR#4 OR #5 OR #6 OR #7 14,560
#9 | "Anti-Bacterial Agents'[Mesh] OR “Anti-Bacterial Agents” [Pharmacological Action] 639,143
#10 | Antibiotic*[TIAB] OR Anti-Bacterial[TIAB] OR AntiBacterial[TIAB] OR Bacteriocid*[TIAB] OR 331,273
“Anti-Mycobacterial"[TIAB] OR AntiMycobacterial[TIAB]
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No. Search Query Results
#11 [ #90R#10 780,075
#12  #8 AND #11 179
#13 | #12 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 40
books[filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT (“animals’[Mesh:noexp] NOT (“animals’[Mesh:noexp] AND
“humans’[Mesh])) AND (("2005/01/01"[PDAT] : “2017/03/31"[PDAT]) AND (Koreanl[lang] OR
English[lang]))
#14 | #13 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR “Practice bulletin"[TI] OR “Practice 0
bulletins”[TI] OR “Position statement”[TI] OR “Position statements”[TI] OR “committee
opinion[TI] OR “committee opinions”[Tl])
7. KQ7
1) Cochrane Library
No. Search Query Results
#1 MeSH descriptor: [Amniocentesis] explode all trees 149
#2 | Amniocentes*:ab,ti,kw or “amniotic fluid aspiration”:ab,tikw 260
#3 | MeSH descriptor: [Chorionic Villi Sampling] explode all trees 72
#4 | (“Chorionic Villi":ab,ti,kw or “Chorionic Villus"ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 117
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab,ti,kw)
#5 | MeSH descriptor: [Cordocentesis] explode all trees 5
#6 | Cordocentes*:ab,tikw 13
#7 | ("Cord Blood":ab,ti,kw or “Umbilical Blood":ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 24
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab;ti,kw)
#8  #1or#2or#3 or#4 or#5 or #6 or #7 328
#9 | MeSH descriptor: [Chromosomes] explode all trees 418
#10 | MeSH descriptor: [Chromosome Aberrations] explode all trees 492
#11 | MeSH descriptor: [Chromosome Disorders] explode all trees 730
#12 | Chromosom*:ab,ti,kw 1,726
#13  #9or#10o0r#11 or#12 2,451
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No. Search Query Results
#14 | MeSH descriptor: [Microarray Analysis] explode all trees 354
#15 | Microarray:ab,tikw near/6 (Analysis:ab,ti,kw or Analytic*:ab,ti,kw) 371
#16 | #14 or #15 649
#17  #13and #16 31
#18 | CMA:ab,tikw 177
#19 |#170r#18 206
#20 |#8and #19 0
#21 | #20 and (guidelin*:ti or “Practice bulletin”:ti or “Practice bulletins"ti or “Position 0

statement”:ti or “Position statements”:ti or “committee opinion”:ti or “committee

opinions”:ti) Publication Year from 2005 to 2017, in Trials

2) EMBASE
No. Search Query Results
#1 | 'amniocentesis’/exp OR ‘amniocentesis needle’/exp 14,104
#2 | Amniocentes*:ab,ti OR ‘amnion centesis:ab,ti OR ‘amnion fluid aspiration’:ab,ti OR ‘amniotic 9,566
fluid aspirationab,ti
#3 | ‘chorion villus sampling'/exp 3,919
#4 | (('chorionic villi' OR ‘chorionic villus’) NEAR/6 (sampling* OR biops* OR needle OR 2,650
aspiration®)):ab,ti
#5 | ‘cordocentesis’/exp 1,158
#6 | Cordocentes*:ab,ti 1,112
#7 | ((Cord Blood’ OR ‘Umbilical Blood) NEAR/6 (Sampling* OR Biops* OR Needle OR 358
aspiration®)):ab,ti
#8 | #1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 20,584
#9 | ‘chromosome’/exp OR ‘chromosome aberration’/exp OR ‘chromosome disorder'/exp 386,453
#10 | Chromosom*:ab,ti 364,746
#11  #90R#10 520,807
#12 | ‘'microarray analysis'/exp 53,784
#13 | (Microarray NEAR/6 (Analysis OR Analytic*)):abti 37,561
#14  #120R#13 70,187
#15 | #11 AND #14 6,120
#16  CMAab/ti 4,278
#17  #150R#16 10,095
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No. Search Query Results
#18 | #8 AND #17 159
#19 | #18 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 58
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
‘case report’/exp) NOT (‘animal’/de NOT (‘animal’/de AND ‘human’/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]/py
#20 | #19 AND (‘practice guideline’/de OR guideline*:ti OR ‘Practice bulletin’ab,ti OR ‘Practice 7
bulletins’:ab,ti OR ‘Position statement":ab,ti OR ‘Position statements’ab,ti OR ‘committee
opinion”ab,ti OR ‘committee opinions’ab,ti)
3) Pubmed
No. Search Query Results
#1 “"Amniocentesis’[Mesh] 7473
#2 | Amniocentes*[TIAB] OR “amniotic fluid aspiration”[TIAB] 7,400
#3 | “Chorionic Villi Sampling“[Mesh] 2,254
#4 | (“Chorionic Villi"[TIAB] OR “Chorionic Villus"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] 2,350
OR Needle[TIAB] OR aspiration*[TIAB])
#5 | “Cordocentesis’[Mesh] 419
#6 | Cordocentes*[TIAB] 933
#7 | ("Cord Blood"[TIAB] OR “Umbilical Blood"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] OR 720
Need|e[TIAB] OR aspiration*[TIAB])
#8  #1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 14,560
#9 | Chromosomes[Mesh] OR “Chromosome Aberrations’[Mesh] OR “Chromosome 358,179
Disorders"[Mesh]
#10 | Chromosom*[TIAB] 322,960
#11 | #90OR#10 500,658
#12 | "Microarray Analysis"[Mesh] 83,954
#13 | Microarray[TIAB] AND (Analysis[TIAB] OR Analytic*[TIAB]) 46,352
#14 | #12OR#13 104,656
#15 | #11 AND #14 9,191
#16 | CMA[TIAB] 2,752
#17 | #150R#16 11,710
#18 | #8 AND #17 67
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No. Search Query Results

#19 | #18 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 47
books[filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT (“animals’[Mesh:noexp] NOT (“animals’[Mesh:noexp] AND
"humans’[Mesh])) AND (("2005/01/01"[PDAT] : “2017/03/31"[PDAT]) AND (Korean([lang] OR
English[lang]))

#20 | #19 AND ("Practice Guideline"[ptyp] OR guideline[TI] OR “Practice bulletin"[TI] OR “Practice 1
bulletins"[TI] OR “Position statement”[TI] OR “Position statements"[Tl] OR “committee
opinion[TI] OR “committee opinions’[Tl])

8. KQ10, KQ11

1) Cochrane Library
No. Search Query Results
#1 | MeSH descriptor: [Amniocentesis] explode all trees 149
#2 | Amniocentes*:ab,ti,kw or “amniotic fluid aspiration”:ab,ti,kw 260
#3 | MeSH descriptor: [Chorionic Villi Sampling] explode all trees 72
#4 | (“Chorionic Villi"ab,ti,kw or “Chorionic Villus":ab,ti,kw) near/6 (Sampling*:ab,tikw or 117
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab,ti,kw)
#5 | MeSH descriptor: [Cordocentesis] explode all trees 5
#6 | Cordocentes*:ab,tikw 13
#7 | (“Cord Blood":ab,ti,kw or “Umbilical Blood":ab,ti,kw) near/6 (Sampling*:ab,ti,kw or 24
Biops*:ab,ti,kw or Needle:ab,ti,kw or aspiration*:ab,ti,kw)
#8 | #1 or#2or#3 or #4 or #5 or #6 or #7 328
#9 | MeSH descriptor: [Pregnancy, Multiple] explode all trees 245
#10 | (Pregnanc*:ab,tikw or Pregnant*:ab,ti,kw or gestation*:ab,ti,kw) and (Multiple:ab,ti,kw or 2,377
Twin:ab,ti,kw or Triplet:ab,ti,kw or Quadruplet:ab,ti,kw or Quintuplet:ab,ti,kw)
#11  #9o0r#10 2,377
#12 #8and #11 27
#13 | #12 and (guidelin*:ti or “Practice bulletin”:ti or “Practice bulletins”ti or “Position statement"ti 0

or “Position statements”:ti or “committee opinion":ti or “committee opinions"ti) Publication
Year from 2005 to 2017, in Trials
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2) EMBASE
No. Search Query Results
#1 | ‘amniocentesis’/exp OR ‘amniocentesis needle’/exp 14,104
#2 | Amniocentes*:ab,ti OR ‘amnion centesis’:ab,ti OR ‘amnion fluid aspiration”:ab,ti OR ‘amniotic 9,566
fluid aspirationab,ti
#3 | ‘chorion villus sampling'’/exp 3,919
#4 | ((‘chorionic villi' OR ‘chorionic villus) NEAR/6 (sampling* OR biops* OR needle OR 2,650
aspiration®)):ab,ti
#5 | 'cordocentesis'/exp 1,158
#6 | Cordocentes*:ab,ti 1,112
#7 | ((‘Cord Blood' OR ‘Umbilical Blood’) NEAR/6 (Sampling* OR Biops* OR Needle OR 358
aspiration®)):ab;ti
#8 | #1 OR#2 OR#3 OR#4 OR #5 OR #6 OR #7 20,584
#9 | ‘multiple pregnancy/exp 21,979
#10 | (Pregnanc*:ab,ti OR Pregnant*:ab,ti OR gestation*:ab,ti) AND (Multiple:ab,ti OR Twin:abti 52,235
OR Triplet:ab,ti OR Quadruplet:ab,ti OR Quintuplet:ab,ti)
#11 #90R#10 60,029
#12  #8 AND #11 1,788
#13 | #12 NOT ([conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim 338
OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR
‘case report’/exp) NOT (‘animal’/de NOT (‘animal’/de AND ‘human’/exp)) AND ([english]/lim
OR [korean]/lim) AND [2005-2017]/py
#14 | #13 AND (‘practice guideline’/de OR guideline*:ti OR ‘Practice bulletin’:ab,ti OR ‘Practice 16
bulletins’:ab,ti OR ‘Position statement’:ab,ti OR ‘Position statements’ab,ti OR ‘committee
opinion“ab,ti OR ‘committee opinions”ab,ti)
3) Pubmed
No. Search Query Results
#1 | "Amniocentesis’[Mesh] 7473
#2 | Amniocentes*[TIAB] OR “amniotic fluid aspiration”[TIAB] 7,400
#3 | “Chorionic Villi Sampling"[Mesh] 2,254
#4 | (“Chorionic Villi"[TIAB] OR “Chorionic Villus"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] 2,350
OR Needle[TIAB] OR aspiration*[TIAB])
#5 | "Cordocentesis'[Mesh] 419
#6 | Cordocentes*[TIAB] 933
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No. Search Query Results
#7 | (“Cord Blood"[TIAB] OR “Umbilical Blood"[TIAB]) AND (Sampling*[TIAB] OR Biops*[TIAB] OR 720
Needle[TIAB] OR aspiration*[TIAB])
#8 | #1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 14,560
#9 | “Pregnancy, Multiple"[Mesh] 10,366
#10 | (Pregnanc*[TIAB] OR Pregnant*[TIAB] OR gestation*[TIAB]) AND (Multiple[TIAB] OR 37,222
Twin[TIAB] OR Triplet[TIAB] OR Quadruplet[TIAB] OR Quintuplet[TIAB])
#11 [ #90R#10 40,923
#12 | #8 AND #11 1,151
#13 | #12 NOT (Autobiography[ptyp] OR Bibliography[ptyp] OR Biography[ptyp] OR pubmed 218
books[filter] OR Case Reports[ptyp] OR Comment[sb] OR Dataset[ptyp] OR Dictionary[ptyp]
OR Editorial[ptyp] OR Electronic Supplementary Materials[ptyp] OR Interview[ptyp] OR
Lectures[ptyp] OR Legal Cases[ptyp] OR Legislation[ptyp] OR Letter[ptyp] OR News[ptyp]
OR Newspaper Article[ptyp] OR Retracted Publication[sb] OR Retraction of Publication[sb]
OR Technical Report[ptyp]) NOT (“animals’[Mesh:noexp] NOT (“animals’[Mesh:noexp] AND
"humans’[Mesh])) AND (("2005/01/01"[PDAT] : “2017/03/31"[PDAT]) AND (Korean([lang] OR
English[lang]))
#14 | #13 AND ("Practice Guideline"[ptyp] OR guideline[Tl] OR "Practice bulletin’[TI] OR “Practice 6

bulletins"[TI] OR “Position statement”[TIl] OR “Position statements”[TI] OR “committee
opinion[TI] OR “committee opinions"[Tl])
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