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Estriol (uE3) (PerkinElmer, Finland) ﬁ”JElLﬂ%EN
IANionluNe immunoassay 'g'u AutoDELFIA,
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Mmanuheesmisegiulunguiszansndi
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Fu-nainziudieiudan Uszidasaayasiu
ngueIMIaMuaznguaINsau ) Useidmaiy
wnvmuiisnndedugau lumsninssdasailaati
matsassfnManaNiin waslszidmsguywa
Idudranuidssiimsnluassdilonaiiy
trisomy 21 (Down syndrome), trisomy 18
(Edward’s syndrome), trisomy 13 (Patau
syndrome) %38 neural tube defect logldmean
screening cut-off NXNANWIBWHAY 1:250 g3y
wamsUsziiwily anudesage A oglunduany
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Time Resolved Fluorescence (TRF)

MNA 2 WanmMs time resolved fluorescence (TRF) (A): alpha-fetoprotein (AFP), unconjugated

estriol (uE3), beta-human chorionic gonadotropin (B-hCG) was dimeric inhibin-A
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MIRTINIATIZH NIPT test
ﬁuwaamﬁmﬁammuéuu (whole blood) e
wanwnaalagldiaies centrifuge (ju 5810R,
Eppendorf, Germany) ﬁmwwﬁa 1,300 g WU 30 W7
aanaaUsnns 4 1addns wanldvasalna
T,osls::"s’qhﬂﬁgoaodm%guma&ﬁmﬁamn's (buffy
coat) 1hluthudaianuEr 2,400 g wu 20 W

wentiummzalamuuy (supernatant) tivalw

Tewanaani lifimasuannsmiudlauniatuilon
ﬁ'aa*?iq@ "l’ciwaamﬁuﬂiwﬂmmﬁa (storage tube)
Lﬁu%'nwwﬁqmwgﬁ -70 aNFIgaLdEd SEWINTENS
ATIVIANER
ijaw%'aumnﬁmaamwmamtﬁ'ﬂgjizumm
LA3 IR TIIA N luNA Vanadis NIPT system
(PerkinElmer, Sweden)®® sznaude duaau
n15ane cell-free DNA lagwann1s magnetic
Beads ﬁaato%mﬁoé’m‘[uﬁa Vanadis Extract
(PerkinElmer, Sweden) mnﬁ?utﬁ'mf’lum
cell-free DNA ﬁ"JEJLﬂéEN Vanadis Core (Perkin-
Elmer, Sweden) #9556 cell-free DNA
dhaaulaifimunisimaiielwlasusu DNA

‘ﬁ(ﬁla\'tﬂ’l'i (chromosome fragments) wazning
Lﬁuqmwgﬁﬁ 95 peFnwalded tausnae frag-
ments NAUIUAU probe FUIUNAIBWUZA LY
Ghl,mm"?iahwazﬂaqiﬂsiuisﬁu@jﬁ 21, 13, 18 Wae
Y Ta# probe éusuusazlaslulzuinisdaaain
fsidssuaefiuanaduiaadeumudLEue
(DNA circle) Niigsidnauasnauiin3mnass
ﬁuqniiuﬁaﬂﬂizmums rolling circle replica-
tion waz3aUsaEsIeeusImInLIAIaTIATIZE
80 1UNA Vanadis View (PerkinElmer, Sweden)
Togl#malulad imaging and counting AU
ludashuvadlasiulaniinsaiadfisuiulasiulay
AIUAN idtassimsiiiniuniaanatuaauds
Taslulaw fauaaddumni 3 wazulanamsnagau
melusunsu LifeCycle (PerkinElmer, Finland)
Tasmsauadadiulaslulsuiinsraiadue
Z-score Tmfulsziandensassdiiumanudes
imsnluasisilomadlu trisomy 21 (Down
syndrome), trisomy18 (Edward’s syndrome)
(e trisomy 13 (Patau syndrome) @ screening
cut-off #94 Z-score §IWM3U trisomy 21 @D 3.5

&%V trisomy 13 Wa trisomy 18 @8 3.15

cfDNA is
extracted from
maternal plasma.

Thousands of targeted
cfDNA fragments are captured
and converted to DNA circles.

(A) (B) ©)

a
MAN 3

Rolling circle replication
products are labelled with chromosome
specific fluorophares.

The labeled objects are
individually counted using
a microplate scanner.

(D) (E)

#ann15m933 Vanadis NIPT system(12) cell-free DNA 289MmM3snaANaIdNI2898150)
a“ﬂnﬁ'ﬂﬁmLaulﬁﬁﬁ'ﬂﬁwwaﬁluoi’nmm“?;ﬁmmwmfﬁLﬂi”n“ﬁtﬁaslﬁ’lﬁ%udm DNA fidasms
(chromosome fragments) (3A): az oﬂf\mmﬂ probe mmuwmﬂwumiuwmm
ATNWIZLN D FIN LI U LB UL (DNA ClI‘Cle)(BB waz 3C): mnuu 2zdiNISIaNY
mﬂmamaﬂlugﬂﬁmﬂu probe Adu waztiingIuauas DNA fidaanis@ienszuiums
rolling circle replication azl¢ DNA saemiishuwufiufiungu (DNA balls) Hazgniiaaan
memsEwasiuandanuluudazlaslulanfiaainmsansaiesesf (sD): @513 DNA balls
fidasuaseniasauny Tasmalulail imaging and counting (3E):iamuaniludadiu
yaslaslulaniinsade
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Ad0m Kappa

(Kappa coefficient (KC) score)

NAMINTAAII

(Strange of Agreement)
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0.00 — 0.20
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0.41 - 0.60
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# (Substantial)
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A Comparative Assessment of Non-Invasive
Prenatal Testing (NIPT) and Quadruple
Test (QT) for the Detection of Down

Syndrome in Pregnant Thai Women

Pornnapa Khampan, Jintana Wongvilairat, and Sarawut Ngoenchan

Regional Medical Sciences Center 3 Nakhon Sawan, Muang District, Nakhon Sawan 60000, Thailand

ABSTRACT Currently, screening using the quadruple test (QT) method can detect Down syndrome,
a genetic disease resulting from abnormalities in chromosome 21, at a rate of 81%. Upon detecting
high-risk results, amniocentesis confirmation is required, posing a risk of miscarriage at 0.5%. From
the literature review, there were reports on the efficacy of noninvasive prenatal testing (NIPT)
in detecting fetal abnormalities from maternal blood samples. The objective of this research was to
investigate the screening performance of NIPT compared to the QT method, using amniocentesis for
karyotyping as the confirmation. The study involved 2,120 pregnant women from 24 hospitals in the fiscal
year 2022. It was found that NIPT identified 19 high-risk cases (0.90%), all of which were confirmed for
chromosomal abnormalities by karyotyping. In contrast, the QT method identified 669 high-risk cases
(81.56%), with 19 out of 563 cases (3.37%) confirmed for chromosomal abnormalities by karyotyping.
Follow-up of 1,557 infants (1,451 classified as low-risk by QT and 106 who declined amniocentesis) at
one-month-old revealed no cases of Down syndrome. Statistical assessment using Kappa at a 95% confidence
level to compare NIPT and QT methods showed poor agreement (KC = 0.040) compared to karyotyping
confirmation. However, NIPT demonstrated excellent agreement (KC = 1.000) with karyotyping, while QT
showed no agreement (KC = 0.000). In summary, NIPT screening exhibited high accuracy and reduced
the rate of amniocentesis for confirmation by 30.66% compared to the QT method, making it an effective

tool for screening fetal Down syndrome.

Keywords: Down syndrome screening, Noninvasive prenatal testing, Quadruple test, Karyotyping
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