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T elvoi to ZUvdpopo Down;

To ouvdpopo Down, (N Tplowpia 21), eivat pLa
XPWHOOWHULKN avwpaAia Ttou ipokaAeital
aro TNV mapoucia evog Tpitou avtiypadou

TOU XpwHoowpatog 21. ' @

H 1o ocuxvn XpWHOCWULKA avwHoAio oTov | 2 : | | -

avBpwrto. ) 3 f &] ¢ z( T
S ) " . *, \ H

TE)RL TRIRD
Xapaktnpiletal amno VonTLkr UoTEPNON, v ¥ . " " .

KOOUOTEPNUEVN OCWHOTLKN OVATITUEN, TH1 42 6 i
ouyVeveic kapdlomabelec kal Eva cUVOAO . . <
OUYKEKPLUEVWV XOPAKTNPLOTIKWY TOU

TIPOCWTIOU.

1/800 yevvnOELC OTOV YEVLKO TTANBUGHO.




H nAwkia tng pntépac Ko to cuvdépopo Down

H MOANOTHTA TOY ZYNAPOMOY DOWN KAI
OAQN TON XPQMATOZOMIKQN ANQMAAIQN ZE

O| Xpwpoo'w“”(ég vaua)\igg wg E-n-i IXEZH ME THN HAIKIA THX MHTEPAZ
10 TTA€ioTo AEN €ival KANpovOuIKEG. HAKIA  DNAPOMO  XPOMOSQMIKE:
MHTEPAZ DOWN ANQMAAIEZ

. , , , , 20 1/1220
Ooo peyaAUTepn gival pia yuvaika, T000 - -
au&aveTal o KivOuvog va KUoQopEi éva - e
¢uBpuo pe olvdpouo Down. 5 Zé

28 1/760

29 1/720
To 70% Twv Bpepwyv pe ouvdpopo Down - i
YEVVIOUVTAI OTTO YUVAIKES KATW TwV 35 - i
£TWV, ME péon nAIKia Ta 28 £1n. 3 1220

37 1/165

38 1/130
H KaAUTepN TTEPIODOC YIQ TNV AViIXVEUON = e
TOUG gival Katd Tn SIdpKeIa TS KUNONS @ v

43 1/30

44 1/25

45 1/20

46 1/15

47 1/12

48 1/9

49 1/7
Chromosomal Abnormality Rates at Amniocentesis and in Live-Bomn Infant.
Emest B. Hook, MD; Philip K. Cross; Dina M. Schreinemachers, MS, JAMA,

1983,249:15




loTopIKa

Aviyveuon Tou Zuvdpouou Down

5% Pevdwg BeTika
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Detection Rate for 5% FPR (%)

Age B-hCGAFPE3 B-hCGAFPE3IA Fetal NT B-hCG
PAPP-A
1970’s 1980’s & 1990’s 1990’s & 2000’s

O TpoyevVNTIKOG EAEYXOG ETTIKEVTPWVOVTAV TTAPASOCIOKA 0TV Tpiocwuia 21



Yrepnxoypadnua lou tplpnvou
Avixvevon Zuvépouov Down

100.000 EyKUOGUVEG

Tplowpia 21: 200 99.800 KO

MEOGOAOZ ANIXNEYZHZ % Avixveuvon Weuvdwce Oetika

HAwia pntépag 30% 60 10% 9980

AA + PAPP-A 12 €36 90% 180 5% 4990

AA +EXTRA+ PAPP-A 97% 194 3% 2994

3188 enepPaoclc (CVS / amnio) yiwa tnv avevpeon 194 Down




EAeuBepo EuBpuiké DNA

Baby's DNA in Mother's Blood
Placenta rh-'latamlE-lm:l—l
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To 1997 oo lNavemoTAuio TNg O¢Popdng, o Dennis Lo Kal oI CUVEPYATES TOU
avakaAuyav Tnv TTapouaia eAeUBepou eupuikol DNA oT1o aipa TG EyKUoU
(Lo et al., 1997)

* To cfDNA aTtroTteAgiTal amro PIKpa BpavuopaTta 0AOKANPOU TOU YEVETIKOU UAIKOU
TTOU QEV TTEPIEXOVTAI EVTOC TWV KUTTAPWY, AAAG KUKAOQOPOUV eAEUBEPA OTO
dipja TNG uNTEPAC.

¢ 2€ KUNOEIC JE auvdpopo Down, 1o eAeuBepo DNA Tou XpWHOCWHATOC 21
gival TTEPICCOTEPO OE OUYKPION ME PUOIOAOYIKEC KUNOEIG.



Mn EtrepBatiké MNMpovevvnTikd TeoT (NIPT R cfDNA)

To 2011 eyKaIVIGOTNKE TO TTPWTO HUN ETTEPPRATIKO TTPoyevvVNTIKO TEOT CIDNA

* AN atpoAnyio amno to xEpt

*  OmoubnmoTe ava Tov KOOUO

* Amo tnv 9" efdopada tng kKUNoNC (ebooov uTtapxeL eMapkeC euBputkd DNA)
* Xpovoc anoteAéopatoc: 7-10 nuEpPEC.
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Analysis of cell-free DNA in maternal blood in screening for
aneuploidies: updated meta-analysis
M. M. GIL'23G_ V. ACCURTI'. B. SANTACRUZZ. M. N. PLANA*® and K. H. NICOLAIDES’

Ultrasound Obstet Gynecol 2017; 50: 302-314
Published online 27 July 2017 in Wiley Online Library (wilcyonlinelibrary.com). DOL 10.1002/uog. 17484

Unaffect Aneuploidy Detection

Aneuploidy ed Cases  Cases Rates 95% CI FPR
Trisomy 21 223932 1963 99,7% 99.1-99.9% 0.04%
Trisomy 18 222013 563 97,9% 94.9-99.1% 0.04%
Trisomy 13 212883 119 99.0% 65.8-100% 0.04%
45,X0 (Turner's) 7676 36 95.8% 70.3-99.5% 0.14%
Other Sex Chrom. Abn

(47XXX, 47XXY, 47XYY) 5400 17 100% 83.6-100% 0.004%

Trisomy 21 in twins 1111 24 100% 95.2-100% 0.0%



ApviotrapakeEvrnon MeTa 1o NIPT

ing for Down syndrome
free DNA in maternal blood

- o
Trisomy 21 N=200 99.8%, M 73 m - @0 i
mn::l‘ rer DR 00 S 100.000 EeyKUHOGUVEG
- - - s
FMF Aovdivo Ask 2016

99.800 KO

Avwpahic % Avixveuon Weudwe OeTikd
AA +EXTRA+ PAPP-A 194 5992
Tpiowpia 21 N=200 199 0,04% 40

239 eneuPaoceig (CVS/amnio) ywa tnv avevpeon 199 T21




Mpoteivopevo povrédo
contingent
TTPOYEVVNTIKOU EAEYXOU ocoo

JuvOPOUWV
Down mtou
MPOTEWVOUEVEG EVEPYELEG  qviyveUovTal

Ettaon Mpoysvwnuikou EA£yyou
nou npoodEpeTal o GAOUE

Evdidueon mlavoeTnTa

1/101 -1 /2500 cfDNA TeOT
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(Ml / XaunAf méavéeTnTa

<1/2500
Aev amraiteital repaITEPW
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‘ ‘ H‘“”l"”|“|'|""”‘-"-'*'""“'-"“" Nicolaides KH. et al. (2013) Ultrasound Obstet Gynecol;
42:41-50

Gil et al. (2014) Ultrasound Obstet Gynecol; 45:67-73
Kagan KO, et al. (2015) Ultrasound Obstet Gynecol;
45:42-47




‘Epeguvecg TTOU TTPOTEIVOUV TNV
ulo0ETnon Tou contingent screening

A/A EmoTtnuovika ApBpa Evdiaueocog Kivouvog
1 Syngelaki A, et al., Fetal Diagn Ther. 2014 1/11-1/2500
2 Nicolaides KH, et al., Fetal Diagn Ther. 2014 1/11-1/3000
3 Kagan KO, et al., Ultrasound Obstet Gynecol. 2014 1/11-1/3000

c0O~NO O1 &~

Gil MM, et al., Ultrasound Obstet Gynecol. 2014

1/101 -1/2500
(91.7% 10 TTPOTIiUNCAV)

Nicolaides KH, et al., Ultrasound Obstet Gynecol. 2013 1/100-1/3000

Morris S, et al.,, PLoS One. 2014
Hill M, et al., BMC Pregnancy Childbirth. 2014
Evans M, et al., Ultrasound Obstet Gynecol. 2014

Cuckle H, et al., Prenat Diagn. 2013

1/150 -1/2000
1/150-1/1000
< 1/1000

10 10-20% TOU
TTANBuolOoU



Contingent screening 1°Y TPINAVOU HE UTTEPNYPAPIKOUG
OciKTEG, Bloxnueia (PAPP-A, BHCG) Kai cell-free DNA

* H d1ayVWOTIKIE IKAVOTNTA TOU contingent screening 8a ptropouce
va BeATIWOEI
"V O ETTEPRATIKOG EAEYXOG ATTEVUBUVOVTAV O€ KUNOEIG TTOAU
uynAou kivouvou (>1/100) kai
*To NIPT o€ evdiaueoou (1/100~1/3000)

"ATTOTEAEC A :
= Auénon tou Detection Rate : 96.9% avixveuon Tou Zuvdpouou
Down
» Meiwon Twv eTepfatikwy diadikaociwy : 0.39%

" ZJUVETTWG Kal AlYOTEPEG ATTORBOAEG AOYW ETTEURATIKWY TEOT.

(Nicolaides et al., 2013 Fetal Diagn Ther)




[MOlyKOOULEC OUOTAOELG

e Apepikaviko KoAAeylo Matevtnpwv & MNuvatkoAoywv (ACOG)

Kowotnta Epppuopntpikng latpknc
2UAAoyoc NuvatkoAoywv Mateutnpwv Kavada

e AUEPLKAVLKN KOWOTNTA ZUMPBOVAWY [EVETLKNG

Apepkaviko KoAAeyLo latpkng MeveTikng ko MEVW KNG

MNoaykooula kowvotnta MNpoyevvntikng Atdyvwonc (ISPD)
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Cell-free DNA Screening for Fetal Aneuploidy

ABSTRACT: Noninvasive prenatal screening that uses cell-free DNA from the plasma of pregnant women
offers tremendous potential as a screening method for fetal aneuploidy. A number of laboratories have validated
different techniques for the use of cellfree DNA as a screening test for fetal aneuploidy. All tests have a high
sensitivity and specificity for trisomy 18 and trisomy 21, regardless of which molecular technigue is used. Women
whose results are not reported, indeterminate, or uninterpretable (a "no call” test result) from cell-free DNA
screening should receive further genetic counseling and be offered comprehensive ultrasound evaluation and
diagnostic testing because of an increased risk of aneuploidy. Patients should be counseled that cell-free DMNA
screening does not replace the precision obtained with diagnostic tests, such as chorionic villus sampling or amnio-
centesis and, therefare, is limited in its ability to identify all chromosome abnormalities. Celliree DMNA screening
does not assess risk of fetal anomalies such as neural tube defects or ventral wall defects. Patients who are
undergoing cell-free DNA screening should be offered maternal serum alpha-fetoprotein screening or ultrasound
evaluation for risk assessment. The cell-free DNA screening test should not be considered in isolation from other
clinical findings and test results. Management decisions, including termination of the pregnancy, should not be
based on the results of the cell-free DNA screening alone. Patients should be counseled that a negative cell-free
DMA test result does not ensure an unaffected pregnancy. Given the performance of conventional screening
methods, the limitations of celHree DNA screening performance, and the limited data on cost-effectivenass in
the low-risk obstetric population, conventional screening methods remain the most appropriate choice for first-line
screening for most women in the general obstetric population.




2uuBouAevtika Bnuata riptv to cfDNA teot

Recommended pre-test counseling points for noninvasive prenatal

testing using cell-free DNA: a 2015 perspective PRENATAL

Amy Sachs'?*, lech Blanchard'+#, Amanda Buchanan', Errol Nomwitz'% and Diana W. Bianchi' 3

Prenatal Diognosis 2015, 35, 96897 D IAG N os I s

O €\eyxoc €ilval TIPOALPETIKOC
To cfDNA teoT €lval aviXVEUTLKO

KaBopiote L aviyvevel (T21, 18,13, GUAETIKEC Xp. AVWHLOALEG,
HUIKpoeAAELP ELC KATT)

Mwc Aettoupyel;

[MOTE MPOYUATOTIOLELTAL KOL OE TTOOEC LEPEC Elval StaBEoipa Ta
amoteAEoUAT

Nwc Ba epdavilovral Ta AmoTEAECUATA TNC €EETAONC
FPR kot emiPefaiwon BeTIKWY AmOTEAECUATWY
OETLKN KAl ApVNTLKI TTPOYVWOTLKA agia

Meploplopot



Aucnuévn auyevikn dlagpavela & cfDNA

2e nepimtwon avénuévng avxevikng dtadaveiog (NT23.5mm),
EMELSN UTIAPXEL CUOXETLON UE LEYAAO EVPOG EUPPULKWV AVWHOALWY,
ocuotnvetat CVS 1 aupvionapakévinon.

* «Trisomy 21 accounts for only half of the clinically significant aneuploidies associated with increased
fetal NT and therefore invasive testing should be considered in the presence of high NT even if
screening suggests that the risk for trisomy 21 is low.»

Chitty LS, Kagan KO, Molina FS, Waters JJ, Nicolaides KH. Fetal nuchal translucency scan and early prenatal diagnosis of
chromosomal abnormalities by rapid aneuploidy screening: observational study. BMJ 2006; 332: 452—455,

* «Fetal NT thickness of 4 mm or more is seen in about 0.5% of the general population. This is associated
with a high risk of a whole range of fetal malformations and genetic syndromes, so the management of
such pregnancies includes a series of investigations in addition to fetal karyotyping.»

Snijders RIM, Noble P, Sebire N, Souka A, Nicolaides KH. UK multicentre project on assessment of risk of trisomy 21 by
maternal age and fetal nuchal translucency thickness at 10-14 weeks of gestation. Lancet 1998;351:343-6.



[Mol1oTIKG KPITAPIA YIA TRV ASIOAOYNOT TWV ATTOTEAECHATWYV

= H avixveuon Twv XpwWHUOOWUIKWY avVWPOAIWY eEapTAaTal ATTO:

«  To péyeBog TNG aMayAg . o
(biology dependent) "3 ]

*  Number of read counts -7 i il ﬁ Mmm.ul...
(can be influenced) . 2] M

T T T T T T T T
13000 14000 15000 16000 13000 14000 15000 16000

* Fetal fraction
(sample dependent)
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Kim et al, 2015 Determination of fetal DNA fraction from the plasma of pregnant women using sequence read counts. Prenatal Diagnosis



Cell-free fetal DNA (cfDNA) and mosaicism

Maternal blood
| S
= Cell-free fetal DNA in maternal blood B

+ Believed to be from placental and ‘ %o O Fetal DNA

fetally-derived cells 6 ©
" Grati, et al. reviewed 52,673 CVS B %o, o1
cytogenetic results Placental h DNA
- TOTAL mosaicism rate of 1.8% Cells, DNA gy O TV sequence
* CPM rate of 87.2%; 8) .

* 12.8% true fetal mosaicism

Grati FR. Chromosomal Mosaicism in Human Feto-Placental Development: Implications for Prenatal Diagnosis.
J. Clin. Med. 2014, 3, 809-837



cfDNA Kal atroTu)ia EKOOONG ATTOTEAECHATOG

Genetics

& American College of Medical Genetics and Genomics

SYSTEMATIC REVIEW

Prenatal cell-free DNA screening test failures: a systematic
review of failure rates, risks of Down syndrome, and impact

of repeat testing

Glenn E. Palomaki, PhD'# and Edward M. Kloza, MS, CGC'
Submitted 2 November 2017; accepted 1% [anuary 2018; advance online publication 26 April 2018, doi:10.1038,gim. 2018.22

* 3.3% OALKO TTOGOOTO amoTUYXLaG

0.6% oTIC ACLATLKEG €PEUVEC (XanAS BMI,
dev urtoAoyilouv to FF)

1.2% MO00O0TO AMOTUXLOC OTLC EPEVVEC TTOU
gnavoAappfavouv tnv atpoAnyia.

H amotuyia ékboong amoteAéopoatog Sev
OXETL(ETAL |LE TO AV TO EUPPUO EXEL ZUV.
Down 1} elval eumAoeldko (odds

ratio = 0.98)

H nuébodoc availuong ennpealet tnv
arnotuyxia €kboong AmoTEAECUATOG:
1,6% massively parallel shotgun sequencing
3,6% chromosome-specific sequencing
6,4% single-nucleotide polymorphism (SNP)
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[TpoTEIVOUEVN OTPATNYIKA AVTIMETWITIONC
QATTOTUXIOC £EKOOONC ATTOTEAECUATOC

Genetics
0 Asartcan Enluge o Machcel Sangths 2 Gaacan SYSTEMATIC REVIEW | inMedicine

Prenatal cell -free DNA screening test failures: a systematic
review of failure rates, risks of Down syndrome, and impact

of repeat testing
Glenn E. Palomaki, PhD"? and Edward M. Kloza, MS, CGC'

* Mpoodepete emavainn tnc atpoAnyiog amo to idlo
£PYQOTNPLO

* Extiunote to FF, to BMI, tnv eBdopada kunong kat tnv
GOPUAKEVUTLKNA aywyn TNS YUVALKOG

* Yriepnxoypadnuo vwpic oto SeUTEPO TPLUNVO OTOXEVUEVO
yLot EUPUHOTA TIOU OXETL(OVTOL UE XP. AVWHOALEC

* Emeppatikn pebodoc av Bpebouv umtepnyoypadika
gUPU AT 1] OV UTTAPXEL EMBU IO YOVEWV.



TeAKA OMWC.....

T1 €lval AQuto
TTOU ETTIAEYOUV

Ol YUVQIKEC?7?7?



Ultrasound Obstet Gynecol 2014
Published online in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.14683

UK NHS pilot study on cell-free DINA testing in screening
for fetal trisomies: factors affecting uptake

M. M. GIL, G. GIUNTA, E. A. MACALLI L. C. POON and K. H. NICOLAIDES

Meta armo teot A entutédou
* Evolapeooc kivbuvoc :1/101-1/2500 (term risk 146— 3600)

(30% tou mMAnBucpov)
* 91.7% npotipunoav to cfDNA test

* YnAoc kivbuvoc: >1/100 (term risk >1/145)

(3.9% tou MAnBuouov)
e 57.3% npotipnoayv to cfDNA test

* 40% mnpotipnoav tn Boyia tpodoBAactng



Uptake, outcomes, and costs of implementing non-invasive
prenatal testing for Down’s syndrome into NHS maternity care:
prospective cohort study in eight diverse maternity units

Lyn S Chitty,'2 David Wright,? Melissa Hill, Talitha | Verhoef,* Rebecca Daley,? Celine Lewis,-
Sarah Mason,® Fiona McKay,* Lucy Jenkins,® Abigail Howarth,? Louise Cameron,® Alec McEwan,’
Jane Fisher,* Mark Kroese,® Stephen Morris*

thelbumj | BMJ2016:35443426 | doi: 10.1136/bmj.i3426  Accepted: 14 June 2016

Metoa armo teot A entutedou:

e EvoLapeooc kivbuvoc : 1/151-1000
(8.6% toL MAnBucuoU)
* 80,3% npotipnoav to cfDNA teot

* YPnAoc kivbuvoc: >1/150
(3,1% tou AnBuopov)
e 74% mnpotipnoav to cfDNA
e 17,8% npotipnoav to CVS



.:_ BJ OG An International Journal of

\l Obstetrics and Gynaecology

Women'’s preference for non-invasive prenatal
DNA testing versus chromosomal microarray after

screening for Down syndrome: a prospective

STUAY  sccoied 7 Mo 2017 pubise oviine 15 ramary 2013

YKY Cheng,® WC Leung,” TY Leung,® KW Choy,* RWK Chiu,® T-K Lo,? KY Kwok,® DS Sahota®

Meta armno teot A erntutedou:

* Evolapeooc kivbuvoc : 1/251-1200 (term risk)

(8.2% tou mAnBucopov)
* 84,2% npotipnoav to cfDNA teot

* YnAoc kivbuvoc: >1/250 (term risk)
(4,4% tou AnBuopuov)
* 62,2% npotipnoav to cfDNA
* 36,9% TPOTLUN OOV TO LOPLAKO KOPUOTUTIO
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2 UMTTEQOCUATIKA

7 To cfDNA teoT gival To kaAutepo ANIXNEYTIKO
TEQT YIQ TO oUvdpouo Down.

To cfDNA 1e0T dgv avTIKaBIOTA TNV
QMVIOTTAPOKEVTNON. APQ CUVEPYIOTIKA HE TIG
UTTOAOITTEG ECETACEIC TTPOYEVVNTIKOU EAEYXOU.

ATTAl  kail  akivduvn dladikacia diuoAnyiag.
['pryopn Kai E€ykupn atmmavrnon.

ATTOpQiTNTN N YEVETIK OUMPBOUAEUTIKA QTTO

'E €CEIOIKEUMEVOUG ETTIOTAPOVEG UYEIAG TIpIV KAl
META TO TEOT VYIA TNV OCWOTH EVNUEPWON TWV
EVOIQPEPOMEVWV.

Euxapiotw yia Tnv TTpoocoxn ocagc!
_____ Ji.




