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A Current Concept in Prenatal Serum Screening
for Down Syndrome

Hyung Min Choi,

M.D., Ph.D., Min Woo Kim M.D.

Department of Obstetrics and Gynecology, College of Medicine,
Inje University llsanpaik Hospital, Gyeonggi, Korea

Women contemplating pregnancy today have many different Down syndrome screening protocols from which to
choose. Sensitive and specific first and second trimester screening protocols are now widely available, and strategies
that combine first and second trimester markers are moving from investigational use into the clinical area. Both first
trimester screening and second trimester screening for Down syndrome are effective means of selecting women for
chorionic villus sampling or amniocentesis, but there is uncertainty about which screening method should be used in
practice. This articles reviews and summarizes the results of recent major studies reporting about the Down syndrome

screening protocols.
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= 25430 24 oF 67~76%2] W ES
e A = A Hdoh ey #E
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o)Al A 1AHEL7 o] Q)AL o] oleul 3hA EF Ul pre-
gnancy-associated plasma protein A (PAPP-A)Q} AlE-g-1 A
A X A=S 2 Efree B-human chorionic gonadotropin, f3-
hCG)9] =%, B n|EH(nuchal translucency, NT)&
o] 83lo] Y EE A=FH= combined test7} A1 A 2
AHEL719] ¥ AR T =58 YA -8(detection rate)S K
Qe 917 Amke wol wHEAL © Adjoleh et
oFE] wfjof A= th-E2] HlollA il Al 24271
AH AALR Triple testS A|dstal Qlom Al A 14k
w71 A HARE Aldske B
O]E]r~
S AAL Al 12719 A Al ARS-She NTE
of oAM= NTE IA #AA| 71 5
0% H=ol Tde S7F Ayt dokal Hiwa
o] d ] AAA (cutoff) gh-Z ©]-&dt= ARTH

24~ (percentile) L} MoM (multiples of median)2]
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Table 1. MdEHAN AEEl= A HE

MEHA &4 JEHA 4d Al
L2&FT 8 12 20
J Efof 9481 499 9980
Al 9489 511 10000

LS 12/20 x 100 = 60%, ALHGE: 499/9980 x 100 = 5%, OAPR: 12/499 = 1:41.6, YHOFL: 12/(12+499) =

Table 2. MEAAC] EF % 9

AAL MEZA AL Mo

Double test AL H 24ET] E(14F00M 20 AtO)OI aFPXt hCG(free B E&= total)E FT5H0]
MmOl AP A 2A

Triple test UM H 2&27] Z(14300M 203 AO])Ol aFP2} H|ZE estrogen, hCG(free p E£&=
total) & ST AtZO| HEHI} SUH =AM

Quadruple test UM K 2427 Z(14F0M 203 APO])Ol aFPX} H|ZE estrogen, hCGl(free B £&=
total), inhibing H&ot] A2l AP & 24

Combined test AA A 1&E7] H(0F0A 135 AO])0| =Z0|SHOH2} free —hCG, PAPP-AE &3
5t AR Ol HAH 1} Y =N

Integrated test ‘?:.'*._l = OE A7l T2 BXIXHES ST510 st Z22E A&, 4 M 14=2710] 52
OlE=™EO2l PAPP-A, A X 242710 Quadruple test& Al

Serum integrated test Integrated test?| HYSZ X HX|XTHE S (YN A 1427101 PAPP-A, A H|
2AE710] Quadruple testE AlE)

M EYste] EAsHs o] FdEar Qi 1y o]t YAlF F A HANNA G AaE Kol
U g2 AEollA NTE A AARl =57] 213) 759 ok
A= NT 248 9ot i 9 2307 (quality control)7}
83 Axstal 9lo o= Fjo| A uprR| =2 2. YFAE (false positive rate)
[tE= Aotk

T theF A GAboll tieh tiqFR ] At A dAIR S A HAolA Y AntE 2el
S0 YREI T ANE tE 24 =wso] EaEd 7459 W Egoltt

aneuploidy)of] Tt A AR Al F3FE Hop 1z} 3. Odds of being affected given a positive result
ok (OAPR)
Mg Al 38 & 201 dd A HAlA e Hel 75 olghe 4l A4
A4le] Tk Bl& (ratio) OAPRO| 1:500|2k= A= A
Zh A AR Aot 9 a84S ket vl AreA FaS B - 3 B ojghs d4lRd 50
Skt JlofA A o Fojof & A IS gojofl= o] A dAlFTE aZRtEo] QS om]gitt
o o

4, FAdlZ% (positive predictive value)
1, YH-& (detection rate) OAPRO| -8 (proportion) & 3= A0 ok Zwa}
St} (Table 1).
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Pregnant women
N = 600,000

l

i

1. Numbers of Down Down syndrome pregnacies Unaffected pregnancies
syndrome and unaffected n = 1.000 n = 599.000
pregnancies at a 1in 600
prevalence { } ; }

2. Screen in the first frimester 1 High risk i Not high High risk Not high
with a set FPR of 1.5% | n=718 | risk n=8.085 risk
(1:63 risk cutoff) yielding a : : n =282 (1.5%) n =590,015
DR of 71.8% o 4

3. Only women with risks Down syndrome Unaffected
lower than 1:63 go on to pregnancies pregnancies
have second trimester n=282 n = 590,015
testing I

4. Screen in the second E High ‘: Not high High risk Not high
trimester with aset FPRof 1 gk 1 risk n=2.995 risk
0.5% (1:65 risk cut-off) I n=125 1| n=157 (0.5%) n = 587,020
yielding a DR of 12.5% e :

5. Compute overall detection | Overall detection rate | Overall false positive rate
rate for sequential | is 84.3% : is 84.3%
Sfrii:;:/emng at an overall FPR : (718+125)/1,000 : (8,985+2,995)/599,000
0 o e e F]

Fig. 1. Sequential screening.

oleia AAE] 43 5 AL O HA S
umskl o] 0% TS sk o2 A Y 719
ARl e IFE PEES T WHES
HlwshAY A wAEe] gt Y ES Bl
2 FRsshch sLhe] aur offe] that WETH 91opA
a2 A4 el wet ot duks HolA| Hok

QAL A IAFE] W QAL A 2471e) A A
W R sfjA] ol iRk ZiES SURUSSOA] 7153t vf
210 (Table 2), ©] 2]of| % sequential, contingent screening
ol 9lck

Sequential screening2 Al A| 1AHE7|of AW AALE
Aegsto] DB AYBEOR T 5ol
M= 52U EHARE Aldsh Adaths thde

o AlRststo] A9 SR LAVE
trof olo] nhE A AALE AlRshs Woln
o4 245 Aeshes s

Stage 1:
Biochemical
Risk <1inb
Screen negative
Stage 2:

Nuchal Translucency

TN

Risk <1 inc2 Risk =1inc¢c1

/

Screen negative

Screen
Stage 3:
Second Trimester
Risk < 1in d/ GIELS >1&
Screen negative Screen

Fig. 2. Contingent screening.
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Pathophysiology

thesate) Ad Aol ARGk 4
2= giHloA EH|El= hCG (total, free 3-, free a-),
inhibin, PAPP-A®} Ejo} 2 EE] Q] aFP, uE3 59| Qltk t}
323401]*1 ol #AEEY & ¥} 7| ok
Chard (1991)' %= T} 2550l 4] ejutel 4]
Y HASE 10l delold] /18 $85
Z

Faske 8o QIThal MHESIY.OL) 0]% PAPP-A,

& (analyte)

pregnancy-specific glycoprotein (SP-1), placental alkaline
phosphatase (PALP) 531} -2 of| @] 9] A-9-7} Y& At
ESE o] FA|A} (marker) 52 54 A} (structural gene)=
219 Ao EASHA e e
A EA] AAAEEZE (human chorionic gona-
dotropin, hCG)2 Bfofe] A1%H-S ulsEs Wl dhof 27
OIAIE |7} Ei AR QtelA glAut Aol thik
ejRtollA] FH]E T YAl 55 o] Holl= H Al Y S
(syncytiotrophoblast)@}  Af| 324 AFat (cytotrophoblast) H.5%
oA AlRrg A AT S R o] PakEl ARt
O ARGRA ANATELES 7o) it 3t
Al Faoll A AdE e Alhs
20 o] TAoA] Jokul (trophoblast)©] hCG/LH =87
R EX TS R ERESANERS P8
rnzel e 2T SheBTRoIA Hrel 3
st sl 9 v wrerol AR AR}
amame 2o} Beo] i Ao AzkErk
FHEE T Holel el el
protein, aFP)&] A/Jo] fran|of Qlal o|Flo] A B4
i) 2481 Ssfefelctulel flofet wrt g
o 18U 7))l tisiA= o2 =wke] Sl AdEielH
Newby 5 (1997)°¢] Wtito]| wh=w o} 7hoj|Ao] et}
gfofehnje] 7t u]s) ehutolAie] otueforchu 7k
a7do] B AsiA vehd Ad Ay Edj2 A
Eoptoln] wA| Biael sk gasel slcke
Ve A7IRAL o= dufeforchulo] SojH o=
EAke AEAAS) Aol EAE A5 A

ul ol

Wy RS Ee

(recepton) =

Estriol level®] 74 gjo} FAln]Zlof 4] 16a-hydroxy-
dehydroepiandrosterone (160-OHDHEA-S)2] AJA] Zra-e}
HHo] 9o, inhibin®] Z7}= hCG7} inhibin®] HH]S
A1 AL el Uelew Az 4 glout
aFPo] inhibing F7}FO 2N dojA|= HRTFt
gjore] WAL 77} estriolo]u hCGE F+71e wfj ik
T ] Z27] uEof hCG7} inhibin®] EH|E Z7A7]=
20191 Ao =gk Aol Bt

wun] Byl Z7bske foloms RA, A4
oL} Wk /O Qg AR, B, Hofe] TR
Zo| Hul &8 XA, Hoke] AFE] 7] (extracelullar
matrix) 2] AJE H3} YA, glo} HEZ A (lymphatic system)
o] HIAA &2 A ¥E, tHA, udtt 244
Aol A Ejol 2] HAaR QIR o]
o 5iA], ejot Rlidou Athl -, AuA), ¥4 #

o] 7Ho] A7]E|3 gk’

=

1. SURUSS (Serum Urine and Ultrasound
Screening Study)’

19961 Aol A AJZHE A 2003do] Ak u
FE Tk 257 WA 47,507 9] QJAEE fjato &
NTSF @A 9 4 EAA, A AR 7T chope
Zslog M HAAE Algisto g oAl A 147
2 QAL A 24k87] A Zate] EE AT Qb bl
Az} 2o tfgt BrhE BH o shglck Ak
Al VR A AA QA A 2479 A
Arbe B84 WA fARE A3tE ngoy mE

Aol 5 )Rtk Aol k. wet

S
mEE (R

¢

integrated test2] T8
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A o] AP integrared estS 2AFAA T, A4l
A=

7101 A HRedt dAIFolM = quadruple testS, 145

o]l 719l ATE BRE B 720 combined
w2 AR e Bk

2. FASTER (First And Second Trimester

Evaluation of Risk for aneuploidy) trial®

b=t 2 749 (National Institutes of Health, NIH)2]
National Institute of Child Health and Human Development
(NICHD)Z H-E 1,100+ 2 E 2| gutol 19999 HE]
2002 7kA] wl=r0] 157 HeflA 33,5467 9] YJAIRE
ez 45 AldRler diks 200590 Ry
ATk o] A FA42 UAL Al 142719 Al Al 2
27 Al AR BedS Briekal F A7) A
AAre] 7 At 29k Wlsks Aolqitk A=
AAl A 1A41E7]9] combined test@} Al A 2A1E7]9]
quadruple testE B0 7L YAl 1150]| = combined test
7} o] =3l JAl 1350)+= quadruple test7} B 9=
Slth= Aol o, FESL stepwise sequential test?} fully
integrated test7} 7P WE SIPAEE W w2 WSS

Heltks 28 Wtk

4 glo

3. BUN (Biochemistry, Ultrasound, Nuchal

translucency) study’

o A] NICHD] 2|9) 3}o] ]t} Aubete] 137 el
oA 49 Eot 8872] OANE TR ATE
Al o PAPP-A, (-hCG, NTE o] 831 o)Al A 14+
7] A Harel 5848 ek
shedeh o] Aeld WAl A 14k
combined test= 9.4% QOFAEOA] 85.2%2] W AHASS

¢

Table 3. SURUSS2 FASTER trialoflA ZH ZA}

&
T
o

o

ﬁ
od
ra
to
o

B gy MY A 24 XA

2] triple testo] H|3]| 2F 20%, quadruple testof] H| A=
o 10-15%9] WS Z717) Lk BIck

4, OSCAR (One—Stop Clinic for Assessment of
Risk) study"

Nicolaides 5-0] 19995 2001d7}A] 15,0307 9] ¢
ARE Yoz Alggh A2 PAPP-AQ} B-hCG, NT
o] 54 9 RAE=H7IE sl sidd 4= 2l ol EHt
OSCAR®| #8745 B7Isl7] 913 A-toltt 20029
A7y BaEglon Al Al 147 AE HARA
5% FdEol 0% WHES HAk

QA H 2412710 ME HAL
(2nd Trimester Screening)

1980t SHE 7S 4l Aol gk A HAL
2 oju] ga] A3l QJE a-fetoprotein®] Th-5-54t

oA HaE o] k= A Ay 1984 Irwin Merkatz
of o8 EiE¢rk! 0]F hCGS} unconjugated estriol
GE3) levd 4] ThEFE STHESH Felo] 98]
YAl 1988 Wald 5-o] 2A] APyt A o] Al
7HA] HAAE oot Al HARE Ao EH
229] triple test7} AJZHE]QJT} " 0] van Lith (1992) 5-&
thesoatoll Al AL Al 24k27]0f| inhibin levelo] -7}
sk e Helrka dusiglon’ o) Erj& oA
Wald 5 (1996)0] 7]|=£9] triple testo]| inhibin-AS =7}
SO Z M AP (screen performance)S Z7}A|7ItH=
B1E goan AR quadrple tescrl B E ek
SURUSS2} FASTER trialof| A] triple testo]] inhibinS- =7}3}
o= Uehhs WS S7h= 424 6%2F 7% %2
5% 1%/dENA quadruple test®] WIZI== 747} 83%,

Detection rate at 5% false positive rate (%)

Double Triple Quadruple
SURUSS 56 77 83
FASTER 59 69 76
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Table 4. Standard Approach to NT Ultrasound®

EjOH= mid—sagital planedi 2/0{0F Bt}
Efotel 52 S& <Rlo| oot siot,

Efotel F&o| =Zu}f 3HHO| 75 % O|&4E RIX[5
Lot} Efor SRE H1 A= TREE P20
Caliper= nuchal foldQl LIZ HAHO| 2|X[slOF BT
Caliper= EfO} &=0| £20| E|=5 2|X|cHOF SiCf.
. BYE 208 3¢ A&t 1 oj4o| Z2|H EFo

OO XN OE WD

—

NTS| A2 %3 = Sonographerdl Q& 43 &|0{0f
AN 10F 320 135 62 Ato[of AIESHCH (CRL 36~79 mm).

AL AMHO[LE BN, EfOte] ?X] SE Al =55 = EESWE 0/&E5IH

- Ol
o
0

L

ghot.

i
oz
ok
>
%0
i}

sy

0
i
rot
=

"Adapted from Malone and D’Alton ME.2
NT: Nuchal translucency, CRL: Crown—rump length

76% % JEFST) (Table 3).

QA H 1&H2)]0] ME HAL
(1st Trimester Screening)

9859 TheF TRl thd 28 EAAR Nuchd
fold thickness7} ARG-2 = Qlthe A+ 2IP7F A5 T3
= 0]215 1990 A % Nicoldaides =-0] 10~14F Afo|o]
NTO| Z7b7} b 25 ERF Triomy 18, Trisomy
133} THEo] 9Je-e Ru3IArk' 19923} 1994 ol =
Z¥zF oA A 141E7]9] free BhCG2} PAPP-AQ] levelo|
fecal trisomy@} ¥HAO] RUth= AR O] WA HA NT<}
= ho] @HEARNE o] § 3 Feal wrisomye] A 74}

o o] g3k =ik

1. Nuchal translucency

Malone¥} D’Alton-2- Wt %] 150 )3t meta-analysis
2 o) NT G505 A AAS AT 490 sen
sitivity= 66~77%011 ERFARLeE A AlF A5
QIoFAE 5% A 82%2] sensitivityS X Qlchl K 11519
ok A2 2l Fof s o] B} =2 sensitivity &= o]
s Aefoleh. et olejtt B8 sensitvin 7 el
24 (feral loss)ol] of3ff Idlf F7ha = == LS
a) olol) W %93 (biasyS A7) 3 SURUSSS} FASTER
trial & A1E EohH 5% UG EA] combined test2]

sensitivity:= ZFZ} 86%, 87% & H|53t A3E B lrh. NT
&} ¥HAs) SURUSSo|Af = thso = A HAke] 2|4}
2 AR A 85%0] WAl 15%0] AFHES
HeJo=MN I FAE Hom 9%oA= NT 54|
E7Fs e mM HE QalolA S 4= QI NT 24
o] REEAYA] X3 AfollA 1089 thSFato] 3l
ek AMSE Edi® A 2] (quality contro) 9] 58273
= A71ew, Z+ 7|ado] opd SHAEE MMyt
O zo] Hghs AIORH 5%2] Y EANA 5%
WHE S7H 7HAstthe 772 ShGIth FASTER trial
A= A] NTeF FHAH BAIE Al7|8kgled] o] A
oANA G S0l AofstAu AEA 23t =
B57E 1% FP e o|Hrp W2 Aufes B
qME diFome o W HEES Uehd A
A Ashd A GA] A HAF (quality assurance)2] F8/]

o
= 2 a2
-1

2. Nasal bone

2001 Cicero 5= Efjo} B]E2] §/JF4 (hypoplasia)

< olgdl shte] A AL A B2 AR 5 S
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WESHgET” o)
o golg e Al AY 978 Tl e

2 efole] G-l Wil ) gisron) o
of Wl 3 eolell A ulZe] BaEA) S 497t
0.5~28%0] %ﬂrfs}u}: 232 wEsck ol F Zoppi

49162 RAF Hlo}o} 33011194

52 d|Zo] A FH o] tisomy 18, EJL{ZZ L, partial
trisomy 9 SIME o] Qi HEusly I 20034
Cicero 52 H|Z FAEAL likelihood ratioZ H3}Fs}0]
NT, PAPP-A, free 3-hCG =3} Zro] A AHAfo]| ARE-SH
o= 5% SIOFIBOIA] 97%0] WAES Lreh) oF 8%
o] wbAg 27t aup} glokar whaEskglek”

U} BASTER crialo] A= 632473 9] Q4IRS that
O 7 o} H|EFS A5 1 A o 4,801 (76%)
oA A P FE 4 A o7l 23 10
89| thegeat gofel ﬂ% HF HlEo] #EE Stk
olg|gh ATt A} ko] EUA= A U4l Al 14271
O] BAAQ HIze] 2717F Al 1150014 145 Ato]9
= 23~38 mm E3] YAl 11F0A] 123 Alolo=
14~1.8 mm=z wjj-- 27| wizo] Fe] sid=rt YAl
o] H|Hk, gjoke] 17| 5ol sl daFe wWel ¥l
el Aoz AZPECh EIF v S ¢1F "R L 2o
£ Ho|=g| Cicero Sof 2l5}H AA} Africo-Caribbean Ef|
ofof| A= 10.4%, oFA|oFA | A= 6.8%0l| A HlZo] &k

+ -+
| - + + |
+ + +
| N |
: Correct

2] QForE WhH W]l Ejolof| A= H|Fo] HAEX
ob= 797} 28%0] Eafsichal STk 2-gubAt v
Z9] ERl ARE A A 14HE719] A ALl ARg-
317] flallAle 7HAQl A7t Had ZloR Heltk

3. Al Al 1471 A8 AARe] AP Al7] (Timing

of Screening)

AulR o Z Q4] A| 1AV e

S
1k

lo
o

2l eSS A A
Al 10~ 14—.—01] AlEgshe Al Al 2427 E
2 = Aololl Algiet &= Utk 2f AR}
2 Ey SURUSS - A; 4l 105504 135 Apo]

e Y dEC] NTL} PAPP-Ac A=
Foh BosR ZIASHE W free BRCGOIA 714
3l AFE HY o AyA O F combined, integrated,
serum integrated testy= YAl 10~11F A ¢ =2 24
22 Rt} (Table 5). FASTER trialof| A& 9JA] v]5=3t
Avke wwstgon o4l 1150 A AALE A9
= Ao 71 22 UbAL-S Helo g a QA 1150
combined testS A - U4l A| 24271 9] quadruple
et 8 AahE wYonk QA 1350l Al B
o quadruple tesc} AR ALE BT AES
Wl B ATt (Table 6).
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Table 5. &4 A 1a=7|9 FIt MEBHAS] =0

RIXl= FE 85% LHSMe AL E

Gestational Age (Completed Weeks)

Test (All with maternal Age)

10 11 12 13
Nuchal translucency 14 (25) 15 (22) 20 (20) 27 (20)
PAPP—A 16 26 34 42
Free B—hCG 44 35 29 23
Combined 3.5 (6.1) 4.3 (6.0) 6.0 (6.0) 7 (5.8)
Integrated 0.7 (1.2) 0.9 (1.2) 1.3 (1.3) 2.1 (1.5)
Serum integrated 2.7 3.9 4.9 5.6
Table 6. A& X 1&27] EXA E HAS (5% AL E)

Estimated detection rate (percent)

HES 125 13F
Nuchal translucency 63 60 55
PAPP—A 51 44 37
Free £ —hCG 22 25 29

1st trimester plus 2nd trimester screening

)

wilel YHE 5 Av1e) A
2o A] o] dieh 72 SURUSSO]A]
} 901, o7]0] FASTER trialo]| A= SURUSSO]
X]9] stepwise screening /@S + 7K 2 EIlsf 22
B usts A2 X33} g=1] sequential screening2-
=H4] (independent), TA| 4 (stepwise) = LHr0o] AT
Wil

SURUSSO A= Al A 14HE7]9] combined testS

AT ANBTOR BaF S YUREE o
o2 JAl A 24FE7] 9] quadruple testE A]3Y
stepwise test@} 1Al A 1AHE7]0]] NT 4 PAPP-A
A5l oAl A 24ME7] o) quadruple testES A| Y
shte] YIEES AAIS= integrated testS B WS} =
ol stepwise test2] - 94%2] Lol A 9%2] 14
£ HQl BHH integrated testof| A= 94%2] HA-E-0 A
49%9] UAHES HYU O ZH integrated testE A| YT
85 oF 46%°] YUAE U BIE = 4 vkl )
Fom ESE ZAL H|E ZHo|A X integrated test7} T

|

bS]
)

=

A}

AR o= AE

independent sequential screening2-

2+ 519Ick FASTER trialof 4] 9]
A4l Al 1471
combined test ZAIS AFE3)o] §R UG- A A} (chorionic
villus sampling) 5 913h IS AdEstal A d<
Aoz QAL A 24HE7]0) quadruple testE A| oﬂa}oﬂ
combined test®] ZATM= AlQlo] = A0l 9]
AAFSH MPolm 94%0] Mol A 1199] SlakA
2 HYch E3F AEE (accuracy) = FS Ao g Ay}
Geomm A FARME HESH gt AEe
W3tk v stepwise sequential screening-2 Al A 1AHEL
712 A A} QJAl A 24FE7] o] AE AA} ﬁﬂ_e_
EoE QM1 A 241l HE ARES AN
o5 95%0] WASoIA 49%9] SIFIES ki
2R e 95% WAROIA 40%9] SIOPHES W)
integrated test@} A9 =3t AE IS Tt
SURUSS 91711} FASTER trialo|A] 714 28 A7 W
ol A AAPIH-L integrated test®|T} (Table 7). 181}
integrated testOf| 4] Al 147 9] AAF A3} wt
2 AAER] ooz guukemANE E31 27|
Zo] A== Thdo] Stk 9 Aol Hizo] Al
Zﬂ AR AAE E9)] SRnulguAAE A 4

A AP FSollMe

=

”ﬁ

nrlm

>,

T

L.
= 94l

+ stepwise sequential screening

1__
\__
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Table 7. SURUSS2t FASTER trialo Me| 2+ HAF i &

ﬁ
od

2ol 12l =X g€y M HAel FA XA

YEE BT

Study Screening method DR FPR
SURUSS Sequential 94 9
Integrated 94 4.9
Serum integrated 90 7.4
FASTER Independent sequential 94 11
Stepwise sequential 95 4.9
Integrated 95 4
Serum integrated 96 18

'DR: Detection rate, “FPR: False positive rate

Table 8. 82240| X &

A B-hCG2 PAPP-AQ ST0f O|x= ¥&t

Monochorionic Twins

Dichorionic Twins

Number

Median maternal weight (kg)
Median GA (days)

Median CRL (mm)

Median NT (mm)
Smoker/non—smoker
Median NT MoM

Median free £#—hCG MoM
Median PAPP—A MoM

45 135
66.0 66.5
87.5 87.6
58.1 60.6
1.3 1.4
8/37 27/108
1.03 1.00
1.00 1.01
0.89 1.01

GA: gestational age, CRL: crown—rump length, NT: nuchal translucency, MoM: multiples of the median, B —hCG:
free beta—human chorionic gonadotropin, PAPP—A: pregnancy—associated plasma protein A
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Table 9. FMal EF 5 0|85t Ot & MEZ AL Cist A7 A}
N DV Aneuploidy GA DR FPR LR NT
parameter rate (%) (%) DR (%) FPR (%)

Matias et al., 1998 486 13 EDV 10~14 91% 3 30 94 33
(57/63)

Bilardo et al., 2001 186 25 PIV + EDV  10~17 65% 21 3 93 49
(30/45)

Antolin et al., 2001 1372 1.5 PIV 10~16 65% 4 16 75 6
(13/20)

Zoppi et al., 2002 330 10 EDV 11~14 70% 19 4 100 47
(23/33)

Mavrides et al., 2002 260 18 EDV 11~13 59% 7 8 80 24
(27/46)

Murta et al., 2002 372 8 EDV 10~14 93% 2 47 79 5
(27/29)

Borrell et al., 2003 3382 2.7 PIV 10~14 75% 5 15 81 5
(36/48)

GA: gestational age, DR: detection rate, FPR: false positive rate, LR: likelihood ratio, NT: nuchal translucency,
EDV: lowest end—diastolic velocity, PIV: pulsatility index for veins

- 259 -



CHStejorelstlX| X2 3=

10.

11

12.

13.

PN

Chard T. Biochemistry and endocrinology of the Down’s
syndrome pregnancy, Ann. NY Acad Sci 1991; 626: 580-96.
Newby D, Aitken DA, Crossley JA, Howatson AG, Macri JN,
Connor JM. Biochemical Markers of Trisomy 21 and the
Pathophysiology of Down’s Syndrome Pregnancies. Prenat Diagn
1997; 17(10): 941 - 51.

Newby D, Aitken DA, Howatson AG, Connor JM. Placental
synthesis of oestriol in Down’s syndrome pregnancies. Placenta
2000 Mar-Apr; 21(2-3): 263-7.

Petraglia F, Sawchenko P, Lim ATN, Rivier J, Vale W.
Localisation, secretion and action of inhibin in human placenta,
Science 1987; 237: 187 - 9.

Haddow JE, Palomaki GE, Knight GJ, Foster DL, Neveux LM.
Second trimester screening for Down’s syndrome using maternal
serum dimeric inhibin A. J Med Screen 1998; 5: 115-9.

Souka AP, Von Kaisenberg CS, Hyett JA, Sonek JD, Nicolaides
KH. Increased nuchal translucency with normal karyotype. Am J
Obstet Gynecol 2005; 192: 1005-21.

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.
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.
Wapner RJ. First trimester screening: The BUN study. Semin
Perinatol 2005; 29: 236-9.

Bindra R, Heath V, Liao A, Spencer K, Nicolaides KH: One-stop
clinic for assessment of risk for trisomy 21 at 11 - 14 weeks: a
prospective study of 15 030 pregnancies. Ultrasound Obstet Gynecol
2002; 20: 219-25.

Merkatz IR, Nitowsky HM, Macri JN, Johnson WE. An
association between low maternal serum alpha-fetoprotein and fetal
chromosomal abnormalities. Am J Obstet Gynecol. 1984 Apr 1,
148(7): 886-94.

Wald NJ, Cuckle HS, Densem JW, Nanchahal K, Royston P,
Chard T, et al. Maternal serum screening for Down’s syndrome in
early pregnancy. Br Med J 1988; 297: 883-7.

Van Lith JMM, Pratt JJ, Beehuis JR, Mantingh A. Second
trimester maternal serum immunoreactive inhibin as a marker for

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

- 2b0 -

fetal Down’s syndrome. Prenat Diagn 1992; 12: 801-6.

Wald N, Densem J, George L, Muttukrishna S, Knight PG.
Prenatal screening for Down’s syndrome using inhibin-A as a
serum marker. Prenat Diagn 1996; 16: 143-53.

Benacerraf BR, Barss VA, Laboda LA. A sonographic sign for the
detection in the 2nd trimester of the fetus with Down’s syndrome.
Am J Obstet Gynecol 1985; 151: 1078-9.

Nicolaides KH, Snijders RJ, Gosden CM, Berry C, Campbell S.
Ultrasonographically detectable markers of fetal chromosomal-
abnormalities. Lancet 1992; 340: 704-7.

Spencer, Macri JN, Aitken DA, Connor JM. Free R-hCG as a first
trimester marker of fetal trisomy. Lancet 1992; 339: 1480.
Brizot ML, Snijders RJ, Bersinger NA, Kuhn P, Nicolaides KH.
Maternal serum pregnancy-associated plasma protein A and fetal
nuchal translucency thickness for the prediction of fetal trisomies
in early pregnancy. Obstet Gynecol 1994; 84: 918-22.

Malone FD, D'Alton ME. First-trimester sonographic screening for
Down syndrome. Obstet Gynecol 2003; 102: 1066-79

Cicero S, Curcio P, Papagerghiou A, Sonek J, Nicolaides K.
Absence of nasal bone in fetuses with trisomy 21 at 11-14 weeks
of gestation: an observational study. Lancet 2001; 358: 1665-7.
Zoppi MA, Ibba RM, Axiana C, Floris M, Manca F, Monni G.
Absence of fetal nasal bone and aneuploidies at first-trimester
nuchal translucency screening in unselected pregnancies. Prenat
Diagn 2003; 23: 496-500.

Cicero S, Bindra R, Rembouskos G, Spencer K, Nicolaides KH.
Integrated ultrasound and biochemical screening for trisomy 21
using fetal nuchal translucency, absent fetal nasal bone, free
R-hCG and PAPP-A at 11 to 14 weeks. Prenat Diagn 2003; 23:
306-10.

Wright D, Bradbury |, Cuckle H, Gardosi J, Tonks A, Sue S, et
al. Three-stage contingent screening for Down syndrome. Prenat
Diagn 2006 (In press).

Palomaki GE, Steinort K, Knight GJ, Haddow JE. Comparing
Three Screening Strategies for Combining First- and Second-
Trimester Down Syndrome Markers. Obstet Gynecol 2006; 107(2):
367-75.

Spencer K. Screening for trisomy 21 in twin pregnancies in the
first trimester: does chorionicity impact on maternal serum free
beta-hCG or PAPP-S levels? Prenat Diag 2001; 21: 715-7.
Montenegro N, Matias A, Areias JC, Castedo S, Barros H. In-
creased fetal nuchal translucency: possible involvement of early
cardiac failure. Ultrasound Obstet Gynecol 1997; 10: 265-8.





