First trimester prenatal screening for down syndrome
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1. Chromosomal abnormalities, maternal age and gestational weeks

B FAA o] S (AHRE dRo] ST YA AAA HtkFigure 1). ERL o] 3 A o4 Bfok=
ggEiotel vls Agll A SV el dAlFTE Sl HH AAA] o] o) = dashA "ot
(Figure 2).

Uhe-59 Hiok= fAl 125(Bfote] NTE S45h= Al7DollA TA7HA] 0|2 51 30%7E 1655 J AL Al 24271
Al @A ABHARE AlRskE A7DOIA REAZIA= 209%7F A HiollA AFggtttal Stk

NEHE S HERy S dabiel ARl SRkl wEl =T STk, dAl 7k ke ¢
A sl Al 125004 WEA7EA] oF 80%7} Aol A AFgRith

5Tt T2 paternal X chromosome©] A2 HHAYSHA H7] wjZof YA Ao wet =T &
, TAIHIE = QAL 125R0)1= 1/1500, 20520]+= 1/30000]32 YAl 405F0)= 1/40000.2 &2 A Qlth

T1gtoll ThE A FAA] o] Hd7, XXX, 47, XXY, 47, XYY) 52 Y4Ho] yolof] mhE ko] AaL Abg W AMdEE

Aol w3 2] o7] wio], AAAQ RIES 1500 YAl Fro whet 7hashA] ghertal gk
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Figure 1. Maternal age-related risk for chromosomal abnormalities First Trimester serum  markers
(Nicolaides KH et al. J Matermn Fetal Neonatal Med. 2002 Jul,12(1):9)
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Figure 2. Gestational age-related risk for chromosomal abnormalities. The lines represent the relative
risk according to the risk at 10 weeks of gestation (Nicolaides KH et al. J Matern Fetal Neonatal Med.

2002 Jul12(1):9)
2. First trimester ultrasound markers

1) Nuchal Translucency (NT)
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11, FLTo] Hojof dlm, aqueduct of sylvius@} 37| 3" 9]— 4th ventricleso] X ojo}sit) Zu|m, ¢, AALS Ho|x] oro}
of i}

_I

4. Ejore] e FYAAES FHT Qofok 3k, € ofhETt Be) gEo] 90°7 HE Bl Ho] AR F9o|
5, = olat 0] el 1) 50l 6 ol S o] Tl Afelct

5. olulAl: F8] Srisolok sku0%), eote] Mel, B FE Holw I 50% ol AAIskR lofof
shk
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8. el BSuchal fold©] QH%o] $]|5telof st ofi LW NT FXIQI%O R Flofubet glow o 1
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Carmrect P emeet

9. Zeful= o} FA|9] Aol =2lskA fiAIslof gtk
10. NTx= 7}AF g8 37boj|A] Aof st
L Hofi= 31 o[} 2o ko, Hole] B B9k BA AL B ol g A Y A AL

ok stk

olHoll= AZES] 2.5 mmo|L} 3.0 mmE: cut-off value® $F B 317} whoko), ARt S| whet gote] NT
= Z71517] gite] 4H ek glofe] CRLY| whE 95" percentileX] T MOM (multiple of median) Z}-S AR8-517]
T 3k

HAofA] F 2,688 SO, the-sFats Rt GMA| o)/dobe] YAl Al 14HE7] AHAAE f1%h 243
NT9] cut-off valueE dolH 7| ¢35t Ao A 3 mmE cut-off value2 3}93S W T}&-=2 9] HEZE-2 50%0]|%2.
cut-off valueZ 2.5 mm, CRLo|| w2 NTQ] 95" percentile |2 3}9L wl= 212k 75%2] HAE8-S R 1151tk Table 1).
Cut-off valueE- 2.5 mm=Z 3} W] 115204 YUHAHEL 4.6%0]| X[t 1370 A= 9.6%%2 YA F7F S7FsHo| whaf
oloFAl o] Z7l5l 2 CRLY| w2 NTQ] 95" percentile 2| S cut-off value 2 3= o] T 9832 o 2> 9]l thTable
2).
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Table 1. The expected 5", 50", and 95™ percentile values of nuchal franslucency (NT) with
crown-rump length (CRL) at Cheil Hospital

Expected nuchal translucency (mm)

CRL (mm)

5™ percentile 50™ percentile 95™ percentile
40 0.31 122 2.14
45 0.40 1.32 2.24
50 0.50 1.42 2.34
55 0.60 1.52 244
60 0.70 1.62 2.54
65 0.80 1.72 2.64
70 0.90 1.82 2.73
75 0.99 1.91 2.83
80 1.09 2,01 2.93
85 1.19 2.11 3.03

Chung JH et al. J Korean Med Sci 2004;19(1)

Table 2. Detection rate, false positive rate, positive and negative predictive value of fetal nuchal
franslucency in screening for all chromosomal abnormalities and frisomy 21 according to the
each cut-off values at Cheil Hospital

Cut-off values of NT

25 mm 3.0 mm 95™ centile
All Trisomy 21 All Trisomy 21 Al Trisomy 21
Detection rate 68.8% 75.0% 56.3% 50.0% 71.8% 75.0%
False positive rate 6.4% 6.9% 3.7% 4.1% 5.7% 6.2%
PPV 11.4% 4.7% 15.7% 5.2% 13.1% 5.1%
NPV 99.1% 99.6% 99.3% 99.8% 99.1% 99.6%

NTE The5520] AazAlel §-88 2 ofet ok @aF| o)At dloll 4= S7hele 797t glor), gt
o lo] 25 7], skeletal dysplasia, genetic syndrome 7} kElo] 9lek. whebA 9141 A] 14HE7]o] NI7L Sk o]
Slehel MR SR EAS slo] PAAMAR BHolEl 9ot QA F7] chocadiogram e ESHE HWESIE A
aystolof & Zlolck

- 149 -



HM12xt cHetejoteleta] Shath=]

2) Fetal Nasal Bone

Langdon Down2 Th-2-5-5-<0] 3l ofolSollA &3] H7} 22 A& WAL, Cicero 5o HAHA| o<
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Bjore] B2 Z2Zuby CRLO| OF 42 mm =g wff A= 50171 A12tste] fdale] ZIRY=TH A echogenic line . 2
o Z7181, Efote] NTE S48k A17]9] Al 11-137 0] 2 e, YA A] 1AHL7] theg3t efotofl e
o} delayed ossification WjEo]| H]Zo] AL R k= A o7 ABZFE] o) x|l @)t} 2001 Cicero 52 YAl A 14HE
710l 5T Ejore] 73%01]/\1 HlEe W o Rkl splen, ofof vhelf Ao 95.5% A vlEs dEd
U5l wshch F YA A 17l 285 el vfel % B3k Sestas)
AFEo] ka1, 2003 Harof A= JAl A 170 AAHRS] AT}t RAEA free f-hCG, PAPP-AX|, 18|11 %-&
ut 27491 elobe] NT9} HlZo] f-5-5 Agshd thegFat QA19] AEEL 90%, P& 0.5%2F 39k Ho}
BEe) B oA TelRe) 2EUE AGSle] ST 237} AdAjel sl FU S1E0R Skt Tk

e 0] 113 o|Zo] AE3} Hlo} A=o] AJAIH(sagittal plane)S Fojof et

o o] mf gjo}o] B]ZL “thin echogenic line” 2.2 K QlT}

o go}9] F O] TH I echogenic line® 2 Ho|7] wjFof F=7l2] echogenic lineS ZQ15}o]oF SHlequal sign).
® 259} transducerE: side to side® 7]&ofA] Ejo} 519 wRe} HlES HEY 4= glojof itk

3) Ductus Venosus (DV) Doppler

SRUODE AHREA 7IUIE sl oL dob1e] EABH Bt UG Folrp el sk g
o BEL Holt DVE Abk EohEsl 995 8 9IS AFEOR BuEw, 1 ojFel] 9% 44 vz
ol 3 6} | Hek DVO] 4 EEe wg e uREAS Holil, A4 forvard flowd Holof g} HuTHe A

l%i

J

wogx H FASlE] Jole ATl G-USE shuntth AWO] HE = Swave, D-wave, A-wave®Z &4 x| o] 2T}
QAL L1-14%50] uigh WRE AT 27}, QA o)l i efore] o90elA] Avaver} flolA ALt S,
oy}

R 41% A siotelfs surtol ol Bigol et E WaSIsIck Teiit gale) 439 2 o ol
21017] whitel 914l A 1ARL7]o] of# FARS BARAL

HE AAR= Al 11-14380] Ak Uo], gjote] NT, 4] @A 9] g-
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4) Tricuspid Regurgitation

2003 E0] Huggon 5-& 27] e} A2 872 o]2H oSS ik TR} QA7) o]Akate] o] ois
Slaick o] ATtol A Al 11-145F Ato]o]| Tricuspid regurgitation®]| Ho|= 7L 83%of| A FMA|o|AS Heltty
stelout, obd BY eivrt st

e
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3. First trimester serum markers

A4l Al 14-E7] HAF Foll, PAPP-AS} free f-hCG= 7/ 4la} vl B ] HAdto|A 2pdEatE =215 BY
m} PAPP-AS] < t}ho 25 10] o|3hEl QAL AR HH 2227} 60% Lre- 038 MoM ZH2 191tk Free B-hCG
$= ROl A MoM 1.830 & oF &= vl A= =2 =25 Helth o] & B2 & stHE T AdEHA
ol 0130}“&, &5t Zldde] Qlo] 94l A 247] EvlE AR} vlgh ATES Kol H, FuEHTH= W2
AES HolA Hrh ek A-tollA], o]x] Wi o]-&sto] U4l Al 14HE7] free f-hCGR} PAPP-AE 331 A4
Ab AT}, theZF o] WAS0] 60-74%%T, QJoFEL 5%ATE
Pl Ao A= theaFt A AAL] QlolA], f-hCGE} toral hCGE: H| L8]] LT} Free 5-hCG7} total hCGof| H]
slo] WA o 2 xpEskE X2 WYk SURUSS oAl 9141 10220]| free §-hCG 22X]2= 1.62 MoM@] ¥, cotal
hCGE 0.96 MoMo| gtk

£

1) Pregnancy-Associated Plasma Protein-A (PAPP-A)

e’

PAPP-A= placental trophoblastof| 4] A=, 1 7]5of diefre & LA QA Yt} 1991 Brambati 5-0] #-2-
2 Al A 14H7)% A H ol 4] PAPP-AZ S St o] G| ol4te] AWZAAR ojul7} 98-S H1gh
o] AollA] 53] th5Fat AU - PAPP-AX|7E Q41 A 14HE7]of) AAFdAlel vlsf Hobd 9l &R
At} Spencer =& Q] Al 10-14320f 2015 2] th&-=5 o go}2 tALO.Z 3t ¢J7Lo] A median PAPP-A Z}FS 0.51
95% C1, 0.44-0.56)0] 3L, QJAHLO] L}o|o} PAPP-AX| & 5%2] AL The2Tdt 94l 5292 Z‘E} = 3l
o7 Bustylck A @3 PAPP-AZ|= 4l Al 17104 434

oh= Zo] m*’%lﬁk Al 155770] = PAPP-AS] ZIeh4| ofu|=
e Aol ALdRALE g 5 ek ek

p

1
2 a

[‘IF
(PR

+ w2 Sk el det FE

o2
gltk &, of2] koA HAEA PAPP-AX|7}

2) Free f-hCG (human chorionic gonadotropin)

R3] Al A 14HE7] A3 AR total hCG2] 9] F-8/df thali A= o2l =tto] HaL gtk ZAIEA roral
hCGA= YAl 1150 o] Fofli= §-83F AHAA o] X9k, 1152 o] Holi= §-80FA] 82 A o2 defA] qlrt. whi, A4
AN BAEH W free f-hCGO] T YAl 81057 Z|alxo] thrt2A] =w, 11 o] ¢ 2= HASHARE thes
Tt Aol A= YAl 8145 Afolof| 1 w7} SRt sk, 2017 9] the-5- ot Hlobs iAo s gt Spencer
o] &J3LofA] QA1 10-143= A}o| median free B-hCG ZF-2 2.15 MOM (95% Cl, 1.94-2.33)0]31, QJAREO] Lo]9} ma)| &4

O
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free f-hCGR] Q] ThO2BoL AZ Q0 429, |OFARL 5% 8 W TaFAT] Free ¢-hCGE 9JA] A 14HL7] The-23 0]
ARl §8314 itk

3) Other Biochemiocal Markers

A AEAAR A3l QA= ok=r)

TJuto]| A 1AHREY| =50 AHAAE 2A|E A Y Eosinophilic major basic protein p433} Isoferritin p43 50| A
el ek

F, Al A 1A4E7] maternal urine marker® free §-hCG, §-core hCG, total estriol S0] Q] O} o}A] HALThA|o| 1,
invasive trophoblastic antigenQ] hyperglycysolated hCH-S- ©]-2-3F urine-based screening testo]] Tt A7} 2 WAlo] HaL
ek

4) Combined First Trimester Screening with Nuchal Translucency and Serum
Biochemistry(YX H I¥E7] NT ¥ % Z4l)

Q41

ez eEa GaA oldol gk dolol A NTS| 238 BN SN Ho|ng, of FAEL
A o] AARSIo @ AAF AAL =2 4= Qrka Azho] 1 Qth o] A 1AE7] combined testZ} il
3tc}. 2005 Todd Rosen 52 0] Q] 1179] A 0] Uh= o #combined testo] T3t G5 meta-analysis5}o] 2H3E
SEATE & 209,6037 2] 2AlE0] AHEGlom o] HrtoA] thesete FHEE 3.7/1000% 7857 0] HEH Uk o
2520 F 86% (8488 95% Cho] WATIGLT 9] FHBL 5199tk oA NTYHS AHS3IE A90), Ak
77%, 9] FAE 6.2%°| vl =3 A}l Combined testQ] OFA] o &ZE= 6.0% (5.8-6.1%, 95% CDHJ=1|, o] AL
A 440) S o1 7o) Tl oIt Al oItk 941 A 14 cobed
test®] OFA] likelihood ratio= 16.8 (16.3-174., 95% CI)°] 9l Al likelihood ratio= 0.15 (0.12-0.17, 95% CI)Sict

NTSF 9 Gk YAl 7 L] e e Wit chesg oA Al Al 14k o) NTe)

2L

nlo
O:

.

PAPP-A =2 JAl F47T 11F0 A 1452 A dH of ufgl TAsk= HH, free B-hCGe= 0] A]7] F2t 7161
T} FASTER oa_;LoﬂH ATAEL 11500] AARSH= Ao] 7P & AAL meltha 2EAY) YAES 192
78S 1| combined screening>- 115=0f= 73%9] o]/ AT WH, 135:0= 67%4 ] EHS SRtk BlszsH,

AP IES S%= e W 719 THES 11579] 88%0l| 4] 1350 84% =2 HojR|= e & 4= AT SURUSS A4}
=& Al A 1AH27] combined screening®H O 2 HAFHLS W] 10-135 Alojof] ¥ Z}Jo]E 2kx] 3t sHX|HE Al
Al 1ARE7] B A 24271 AARE EAA 2ol AR m hGG= AL Al 2427] o S5kt A A4S YAl
Al 1271 HAPE 10520 A=l o) 7 aapaldl Ae = 4= SlSlth
FASTER Q1o A ARAES: 1150 HARH= Zlo] 7 2 AA4e HQltkal 424k o FEES 1%= 4
A2 W] combined screening-2- 11570] = 73%9] o] AR WFASH HHH, 13500]= 67% Hfof W 5
FAES S%= WS W 718 WHES 11550 88%0) A 13520 84%= Hojx|= A= & 5= Utk SURUSS A=
& YAl Al 14HE7] combined screening® ] 0 = HARRYS W 10-135= Atolof] ¥ zto]lE ZHA] F3tk sHATE 9141 A
27 B Al 24271 HJARE SR A o] AR uf, hCG= Al Al 2427] W) S5 2

O

—_
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5) Non-Disclosure Sequential First and Second Trimester Screening(H] 27} &X}H 9 Uil H
INEIY A 28R HE AN

Wild 52 SR TR AN HARE 1) A A 14K 9 A 24H7] FARE M) SR S o8 B

SHA1Q] W dlS HFHSlo], 142 “the integrated test”2}al HEFIT) Integrated test= UAl A| 142 7]of] PAPP-A W NT

£ SAHL A4l Al 242710lle 7% AFP, E3, hCG, and inhibin AS Z48h= Z1& Wt hCGe 4l Al 14271

U Al 2427] W of e miv S4o] 2 O‘X]”h al Al 2427 W & o ApEehd A E Hols BAR Al 24E

7] W 2787 |2 SHleh 152 tRg gt AThE2 94%, P IES 5% vt 2 o= on%s}ail:} ok ojoF

BES 198 5ol Y, es5d «] 85% Y7} Ak & Flolekal oS3kt 1 o] 94”]5}—‘:— = J%E°1
g0

ol o] mek, FRRAE BRE SR b4l 47} E Aol A% heEFae
il I AR 2 2 U Al ol

SURUSS®} FASTERGI 1= &=
ABR= 0] thE TS Askeid] 6 FaHolehis %%ﬁga . % AL NTE S4E B3 4
of, ZaA) okl BABAIT AW AT th AFSI] YIS, B A8 inegraed tesiz NT 37
o] E7Fsqt AHolu;, NT 4o Aufigt 9ol -8 <= Atk o]2f]t “Integrated screening” ] o] NT7} 57} o]
ke Sl Aol F7pck 4 ol Q] o 333 R ol S vimion 51
= H|HE QX9 2003 FFof| A A]3%E SURUSS A2 1= “Integrated screening”®J 5 o] Efo}o] NT7}
5} %@E]‘ii% o 9 e 1.2%0] ST HESS 5% HilstHA, dE4o s F-843 oA, 11
H-S TS B w The=m o] A AL QJolA] “the test of choice”a} S}

v

Moo X0 30
kit o rf

5) Other Chromosomal Defects

NEYE FFF0} whehe ZFE YANA BABH free f-hCG, PAPP-AN|E 4
QAA| ol YAANME free fHOGHE HAUALT MISBIAE, PAPPATIE 743 9]
Triploidy 9] 7% Ei]z‘ﬂ A free B-hCGR| = ATl Alo|| H]a) Aleks] AbE]o] ¢)11, PAPP-A%] ok

o] NTS} BAEH free f-hCG, PAPPAXIS ATSHE WE Q87 o4 A1) 90%& HET 4= 9lom ofu) 9lof
e 05-1% A== BTl Qlck
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Expected detection rates for first frimester and integrated testing when the fdlse-positive rate is

held af 5%

Screening test

Detection rate (%)

First trimester, maternal age plus
PAPP-A

Free i-hCG

PAPP-Atfree [i-hCG

Nuchal franslucency (NT)
NT+PAPP-A+free [i-hCG

Infegrated, maternal age plus
PAPP-AHMISAFP+hCGHUE3+HNH-A
NT+PAPP-A+MSAFP+HhCGHUE3HNH-A

52
42
65

73
86

85
94

Benn PA. Clin Chim Acta. 2002 Oct;324(1-2):1

4, Typical protocol for first trimester screening

First trimester patient

< 14 weeks
[ l ]
Ultrasound Serum
10.0 ~13.9 weeks 8.0 ~13.9 weeks
nuchal translucency PAPP-A, hCG
Fetal structure

(serum component based
on ultrasound gestational age)

Combined risk

Screen—negative

Screen—positive

MSAFP 15.0~21.9 weeks Counseling

[
CVS 10.0~12.9 weeks & MSAFP
15.0~21.9 weeks, or

Amniocentesis 15+ weeks &
AFAFP
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