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oF HT AB|F o R AedAdgo] wobyo wat 1At Tt FIIstAA Asketd A EAS o] 83 T
HAFE ARENA 4421 AAPE HAth g3 4 Aot T2 AEPAIA 1Yo R Bl &
SR gAY FEAA T2 AEH AAE B0l A £4L ol BAR Fgo] H=d] og Sx1AAL
H|-go] Wo| E11 Hlok&Al] AT} =t webA ks WA 3T ThE0] w2 AEHARE Aoty
2233 IEH HARE Eo] AR "ot YEEE Wt Zo] Fasith £ A= 201849 8919 AAHAHO
RS =T 17ARE 46MI7HA F 36,4368S HAHLE triple test(185%), quad test(3,629'8),
integrated test(18,9329), sequential test(13,690%) 47} AAFE direct sandwich, indirect sandwich 7]&&
0]83l Time-resolved fluoroimmunoassay ¥ sandwich T 0|83t "= wl-S AREslo] 354 ol
3} 354 o] At 9] ST FHEEE Aot At Aol F7ete] wE FPES AolE EIstatt. HAFEHL
A A O] TSIt TP triple test 36%, quad test 408, integrated tset 1,441%, sequential test
9247 o]t o]F 35AE Tk At o] T E trlple test 7%8(3.8%), quad test 141%8(3.9%), integrated tset 644
H(3.4%), sequential test 4307 (3.4%)°]11 2L, 354|0]AF AFR O] WAL 297(15.7%), 2678(7.4%), 7978 (4.2%),
4947 (3.6%) 2.2 et 354014 A7t A 22 TAELS YEFAATE Aol QlojAl 354 mlbtat 354 o)A
Ao IFE B4 3 AE Ao A9 FEtstnE 2 A FF FUHQY W HAAp|EET oH] AHRE0]

A 5T AP AF (=g Y3t ¢ 583 7|2 A87F 2 AR AZdr

r[r [T o]

Abstract With the increasing age of motherhood in recent years, attributed to late marriages due to
social or environmental factors, the Down's syndrome screening test using biochemical markers has
become essential for pregnant women. The process of diagnosing Down's syndrome pregnancy in the
high-risk group subjects involves chromosomal analysis, which is performed on samples obtained
through invasive procedures such as chorionic biopsy or amniotic fluid. Thus, to reduce unnecessary
invasive tests and lower the risk to mother and fetus, it is important to identify a screening test with
low risk and high Down's syndrome detection rate. Recently, as the average age of mothers has
increased, numerous inspection agencies have classified high-risk mothers as women over the age of 35
years. This study evaluated a total of 36,436 pregnant women aged between 17 to 46 years, and who
requested prenatal screening at an inspection agency in Yongin in 2018. Test (13,690 people) Four tests
were conducted by applying the time-resolved fluoroimmunoassay method using the direct sandwich and
indirect sandwich technology, and the immunoassay method using the sandwich method. We aimed to
confirm the difference in positivity rate with increasing age of the subjects. We believe that in future,
data obtained from this study will be very useful for the prevention and treatment of Down's syndrome
risk at varied inspection institutions, and for prospective mothers.
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Ao Amuol7t 35471 He A-ole theseA
ALE o7 flsl HARETS] AYErt B2 R g1
BAT, FEAA JAPE AREJ o AA A
A §419) 840l 7] Wl g sdE HE7
&5 87E0 gEkjIEe] Fdsl] o HAIH
Iy 1980dt] Xl dmtefordal(alpha-fetoprotein,
AFP)9] 48} 2397y A8 TR 9
AL FAZ 354 o)) AHRE ofyzt PRkt oA
7hsSHA staATH1l.

APAAEGARS] W o2 Qlsto] HA| oA ot
ot AL Qe B E4E EAToREN FAPL olF
oj A1 Aol weh EE FRAYFY FLHAAE Al
Y = tk= Aol A2 1930d ol theEF
I} AbRuo]7h Axgo] Siths Zlo] Hilg o]% Akk
Holo| Mg thFF Aol = =Ha3]
19804d o] ®A &4} AFP £33 Zart gheEid
9] A4l Aol Qlrkar G ol F[4] W o] A
Tl d4F7lel 2A @39 dujejold#(alpha-
fetoprotein, AFP), A7+HEAAA A=52E (human
chorionic  gonado-tropin, hCG)¥} JJAEZE
(estriol, uE3)2 ©]-83t triple test[5]9} inhibin-A 7
ARS 2718t quad test[6]7} o] AREE T Ut

Triple teste TH&5-3 ololE A4IRH Aol B
Y hCG FA|7} F7Fekal uE3 2171 Zasits A+
A3E EZ AFP, hCG, uF3 3714 Asksta] EA|A}
o AtH, yo|, AF-Z AAEHAL] o] 85HA =HA
TR-59 WAHE0] 60% oI oE F7I6tiTHT]. ERT
AR @AY inhibin A9 77t 945719 HH25F
= PAIRE Ao} /o] Slgo] HalH o|F tripe
test AAY inhibin AS 713t quad test7} APAAE
Aol o]&sHA =JrHS]. A EHY inhibin-A &
Az A4 145778 [2 Fastas il 17580 3
Ao TEstA | & AT 7 SRS AR A
ol AT Holed, B2 Aol st these
9] 3% inhibin-A $7H&°] A9 oF 28] Hreta
BuE QItHIl sHAT EQESEE, THER S5
Q1 7% inhibin-A%] W3}t £W5] 2] Yo} o7t
A o]&9] Axlolle AREA] gl ok

o]
=
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Triple test®] A% vt Wol o]&EUoLt
2005¥HE quad test®] RFFoI7} AIZEHAEA 2
9] AAp|HolA AL ol&stA] &A ESIth Triple
test9] 3% AL 60%HH Aol ¥rel quad test]
A% 80%< HolwA[10] thiEe] WA AAIEEC]
Al 7P ol ol&st= HARHol Huoh XS A
1990¥ ol 4% = d(nuchal translucency)2} Tt
55T 1] BeAdo] vt B EHQIET11] 94
%27]9] pregnancy associat-ed plasma protein
APAPPA)St IFgEAZA AEE =R human chorionic
gonadotropin(hCG)E AAFtL PAIZF7|0 AREHA|
ZAAL AFP, hCG, uE3, Inhibin AS 37 EAst=
integrated test, sequential test 5% AHAAPHO] of
7] FolA 5ol 7P Holuths BE1vt jle
H[12,13] 5% HFIEL 92~93%9] th&so I
ALE quad test Bt £ HALS YePATY 319
tH14-16].

| 4R iAo oA HA B2 AP
Al 354 ol 1PARE ERSIY Qled, # A
o|A% triple, quad, integrated, sequential testE
gt MA| AtHE Foll A 35A] HTk AFE} 354] o] 4
AR g 25510 direct sandwich, indirect sandwich 7]

20
==

o]-&3t Time-resolved fluoroimmunoassay
W1} sandwich ¥*(chemiluminesent immunoassay)

2 olgd WA= YU Agstel 354 JjEoE

=2
RIS B9 TFLFFT PHEY Hol S v
TLBA S

2.1 Mz 2 g

2.1.1 |7 oy

2 A7 20189E 1¥€5E 129714 A7% 841
o AT SAFHEA Tl ARAAEAAR]
quad, integrated, Z18]1 sequential test AARS 2]
3} 34,2429 ARE tjAro B 5191, BA gL 17
AEE 24744, 24 HE 1050014 245714 A
tHTable 1).

triple,



el

R

2] A228 A6Z, 2021

Table 1. Types of prenatal screening test

Prenatal screening Markers Weeks
Test

Triple test AFP+hCG+uE3 14+0 ~ 24+0

Quad test AFP+hCG+uE3+inhibin A 14+0 ~ 24+0
APPA+NT+AFP

Integrated test +hCG+uE3+inhibin A 14+0 ~ 24+0

PAPPA+free 8 hCG+NT

Sequential test +hCG+AFP+hCG+ 14+0 ~ 24+0

uE3+inhibin A

2.1.2 AT
Triple test A% ¥HE P4l 14504 215 Aol
AFP, total hCG, uE3E DXI800 ZH|Z sandwich®
(chemiluminesent immunoassay)& ©|-83t &4
W ARGt S5 theseT s 4t
A%, A =Hol, 223 349 gt 2 0] s
= 2473E MoMMultiple of Median)& HIT WEB
DE o BMIHT cut-off valuex 1:270 O F
5o 1YELS AEstth  Quad test: 9
triple test®} -2 WFHOF QA 14504 215 Ato]
o AFP, Total hCG, uE3 3}l DXIS007H] =2
sandwich®¥< ol-8st chemiluminesent
immunoassaty W'H<S ARESHO] inhibin AE 712
S5 ST FE s A, AE, Hot
&, 250559 gt 7 4780 sigsks MoMaks
HIT WEB =230 F EX3IHI cut-off value:
1:270 & t3e IS sttt
Integrated test= YAl 105~13F Aolo] Ejo}<
NT(EEv] FYH)FAZY & PAPP-AS Auto delfia

8|2 direct sandwich, indirect sandwich 7]&<

= =%
=2 T1 0

0|83} Time-resolved fluoroimmunoassay B'Ho&
SASHAL14] 1457~20F Afeloli= hCG, uE3,
inhibin AE DXI800 AH|Z  sandwich¥
(chemiluminesent immunoassaty)< ©|-&3%F HI=
AR ARESIH I cut-off value: 22} 1:495 02
25w IEFS A

Sequential test= YAl 10F~13F Atoof olQ]
NT(EEr| FEh)FASH § PAPP-A%} free § hCGE
Auto delfia B2 direct sandwich, indirect sandwich 7]
&2 0]&3t Time-resolved fluoroimmunoassay =
Hog 276kl 145~205 Aeleli= hCG, uE3, inhibin A
£ DXI800 HH|Z sandwich®(chemiluminesent
HAEH WS ARSI

1

.

=2
R ]

1:450 0.2 5T 9B

immunoassaty) ©|-85t

cut-off value= z+2+
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o1t} Sequential test WHS JIALE U
, QAZE7IO] 42 Bl Sl WHAIRIY] J4lR7]
PAPP-A, free 8 hCG, nt = 7510 H¥x &
S AASH 24 a7 Ao s Wyo] Ui
AZ719 AFP, total hCG, uE3, inhibin AZAE A

P4 271, 371 PHEE B3 245 AR e
ARESISIT) T Alz7] BAZAI IEE e R
Ae FAF7] "HARE AAISHA g A3
ARE SRS SRIHAR] R R8O 3
HAA| AARE AAlSHITE.

L= =2

H
=2
o

=

2.2 Zut

20189 AFAAEAAE AR AR 1741%E 46
AI7HA] B, AgEioF 4l 21=Ql, SRS AHRE A
olgt gt Alm=z F 36,436H0IAT, HAEES
triple test 1857, quad test 3,629%, integrated tset
18,9329, sequential test 13,690 CZ integrated
tset’} AAIBE0] 714 o] sk ol

B 7)so] JEig 3541 ol4e] 1Y Abw 77t
1057, 1,293%, 5,307, 3,797%8 °llo™ Z42te] &
FEk AP 33.2, 33.3, 33.5, 33.94] }lom H 24
HE2 173 1Y, 175 39, 175 49, 175 24 o3l
ot FAARGEE MoM $U7E2 PAPPA 1.07, free 8
hCG 1.05, nt 0.99, AFP 1.05, total # hCG 0.92,
uE3 0.95, inhibin-A 1.072 B 1.00° 77k #<
UFERH A

E3 25 LT AHLES] MoM Hatgh
PAPPA 1.03, free § hCG 1.74, NT 1.23, AFP 0.94,
Total 8 hCG 1.87, uE3 0.72, inhibin A 1.92 & th&
TES YA AtRoA] Holi= PAPPAZA:, free B
hCGZ7}, AFPH4, hCGE7}, uE3# 4, InhibinAo]
%7} She MR ol A4 Almo ol S HolFRgl
tHTable 2).

Table 2. Prenatal screening test marker MOM median

Marker Nomal Down high risk
PAPP-A 1.07 1.03
free B hCG 1.05 1.74
NT 0.99 1.23
AFP 1.05 0.94
Total hCG 0.92 1.87
uE3 0.95 0.72
Inhibin A 1.07 1.92
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A AR go] 23wt AP triple test 36
W, quad test 408%, integrated tset 1,4417%,
sequential test 9247 ©|YT FYAEL ZZF 19.5%,
11.2%, 7.6%, 1211 6.7%= Vel o1% 354 mgt
I} 35A] o)A AR E FESte] AW EYH thEFed
Aol Eok= 354 A= triple test 79
(3.8%), quad test 1417(3.9%), integrated tset 644
H(3.4%), sequential test 430H(3.4%)2] FHES
BRI BFH 354014 AtH= 29%8(15.7%), 2679
(7.4%), 7978(4.2%), 494(3.6%)2] FFES UEhH
of 35A01 Atu7t el B2 FHES e
(Table 3).

al

Table 3. Positive rate by prenatal screening inspection

items
Triple Quad test Integrated | Sequential
Total test N=3.629 test test
N=185 - N=18,932 | N=13,690
‘O‘alriﬁmve 36(19.5) | 40811.2) | 1.4417.6) | 92467
Positive rate | o159y | 267(7.4) | 7974.2) | 4943.6)
over 35
Positive rate | 73 gy | 1413.9) | 644G.4) | 4303.4)
under 35

* Data are number of cases (%)

3. 28

TR5 T2 AlAgotoll A 7Y 23] Y= 4FdA
AZ(Trisomy syndrome)?] stz FARIO AL 2%
o& JAAZL olFolA YA TR T A= 21
W JAA 7L 3742 FAdE] o] U] ol DSCR1
ojgk= Tido] 219 FAA] YRI5t ZAd:le] Bs|
1.58] o ol &= sfjut 4O Byl FFE &
o= Zo] Hezon X AFAASA dgt Aot
gs] ZHP= L JAeH17L.

RS2 354 oY 1% E+= IAHO] Q=
At oA A Sl dRbg oz QAIFT] o]F 35%
L7t AP Hol &4t SO [P0 1041E |
71A] Fotal AFgete 497 WoHel  EFF 90% ol
o] HAZRE FAEM BEAo|ay, A=Y, AIAA
5343859 7R £575EH olF A4F4AY o
5T 90%= 219 FAA|7} Ak o] ¢A=go] ol
A & E2EA] got Yol F7t Wio] Sl AL
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= &HA A8)

200 AMELS] HRSF ofole] &4 SE2 1:1000
74Tl WhHo] 354 AFRO] SHE-2 1:250 ©]L, 404 At
HE= 1:50 o9, 454 4FR9] 7B 1:202% 4tro}
ol 7S At S7RIMA RuET Qo
(191.

2 AFoJME Table 39} 2] 35A4] old<] Atwrh
35AmRte] AR HG ofdE0] w2 e & 4 AT

AAAGEAR Frarh SR gRAHS AAl
o AF A tese2 Aot Foll 70%7F 3541 vl

o] g2 A4 gojub 354 o4fe] Atr= Akl
thesid Age & & e FE] 30%4tel HA ¢

FAIR ] ATH7,19]. SHAIRE X RAEF Y A,
AHEO] o], Q1F, tejof, AlF, FAE, A4S
9] of7HA] 8RIES Foto] BAsk= AP AE AL
o] Al EHA AA A AlRES] Xdo] 7Hssl
AW Ao Ao g HAsks AAE A FUTh
olg g o 7HA] 8Q1E Fofl 4tR A= a%lo] A ¢t
o 7F} &2 FFZ 7IA=T 3541E 71HeE 9k
7t A5 S7tetal AR R w2} Askehs Q1Ake]
w7t "kl B4 gig 9 4olle 25TE 0|89
= A7t 7P AL A R ¥slE-S UEhdth
SHH APAAEHARE o 2180 o8 9¥/ge] Ut
= T AR s JEAgo] =2 AEAAL
§l=d| integrated tset= YWAEO|

Bo] %2 AR & LA e &

g

=

2
&

_]

o

e 7 18,9329 Atm7t
integrated tsetg 9|E35}9 o™ oA7IA] Ay} G2 &
Stslo] BAS= whE W Qolof o5 A W=
o] E3] NTHL 732 AARF 789] 3291 Zjol7t Ay
o] EESHE A)Ho] dg T AHow Azt

AAP 1At 22 markerg &%

B UE Al ARlE A7) wizel HA
Aol 7} W =7} Qi whebA UnbE o
= A#E7t deskal FAREIE 245t
7] 918t Z2te] HigE sk s AAslor sh7]
o] o' 293 gheo] WHYEE Hdghhthe

Sl B4 skl & 4= Atk MoM &= 3%k

5
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o] & Hjo] sFot=A Hetl= AEEA e AYA
AT A FHEERRE FUT TAY AL ]
A3t Qg gro 7 A} 9] Apo|= QI8 7= W
EAAL st AAFET] G vES e BE
[AES BT 5 7] i B /AT 5+ A
I A=A AL 4= Q) o] ich22,23]. wat 21
Al ZF Aol @3 BAAE A AIRES 5 o iE
9% Wi=(MoM)E ARSSH= Ao] IRFE I SltH24].
Table 29} Zo] £ AollA 53 YA A
HE9] MoM BH#EH AFP 0.94, Total 8 hCG 1.87, 3]
uF3 0.72, nhibin A 1.92 & S5 YAISH AR
oA} Hol= PAPPA Z4, free f hCG &7}, AFP 74,
hCG %7}, uE3 &4, Inhibin A 7} 37} 3= HjES 4]
Holtky B3t Wald (619 Adue} Wl SABE
A Uebs=tl =iele] ATdrt fARRE 2102 Ko}
Qo] AJglo] 1A AtoA ] Ay AT Hie
< HoEtEs A2 & 5 A 7 AR 9 32 (5]
AtELO] o] wet 2y HE T Qi thad
+9 A% AFP uE3 = & 25% R1 hCG <
Inhibin-A $X= B4R19 AeEtt o 281H=7) =
o gEA SITHIL (el
of2] APHAEHARE ] YT wet oheFET
Z7] W7AE0] =olAl HHA TA vl= ARRRITEHE]
(ACOG, USA)oNIA 4.9 o] 354] o] dd ¢ &
FHOE FFHAE AFSEE ARFAR o=
AT} TAgle] BE YA 205 o] A AP AAEH
A2 3R AL Bo3t 9lom2s] o] AAA ueEy )
o] FAHEY st FRIFAIAN eE T 243
AAELE S 4 olA APIAEAANS] Ak QA
o] o] Aoz ™gsich26,27]. FAoNE 354
ol AtHof|Al = AA| FHAY gRY RG] d
FERES TF Yolo] SJE2ET) &9k Al AHdolyg &
Ae Al gz AR 32 Qs Hojma
354 A959] 71882 2 Au7t gtk FHE Stk
JEu & AolA] 354 oo AtETE 354 R Tk
AR G 22 FHES BT o dA B
2 AAPITEC] 3/AIE 7|0 R IHARE BRI
Row E3 FF HAg 4 Aol o] HA} &
7t & AoZ dAEE 7k & AT B2 AN o
7183} o] AR Eof|A theEeTt 9] ot 29
AR5 A3t 4839 7|2A"F D ACE AlRHY.
(11
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