NIPT

NON — INVASIVE PRENATAL
TESTING, or NIPIS?next generation non
invasive prehatal diagnosis)

Mn emMeUPATIKOG TIPOYEVVITIKOG
EAEYYOG
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NON —INVASIVE PRENATAL TESTING

Testing of cff DNA (cell free fetal DNA)
Eleyyog ywo tproopio 21, 18kat 13 amo to
ehevBepo enppuikd DNA (eE@KVTTAPLO-KVKAOPOPOVHYV)

07T0 TO OLNO TNGS UNTEPOS

www.DOWNsyndromeNIPT.info
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EpPpuopntpikn tatpikn: poaydaio eEEALEN WG
TIPOG TN Olayvwor, evoopntpla Depamneia
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Screening yida TRPICWHIA 21:

1980 : Apviokevtnon (advanced maternal age)

1990 : TPLTIAO screening: HAwkia tng pntépog+Bloymukég apdpetpot: AFP,
HCG, free oestriol - (T21, T18 and T13) (1) (i€ emOpevn Sadavela 5)

2000 : Screening 1° tpiunvou- “combi” (T21, Ta8 and T13) @) e

Swadaveia 6)
2012 : Screening 1% tpiurjvou + NIPT (T21, T18 and T13)

2015 : NIPT (extensive genetic screening)
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Fetal Medicine Foundation-Nucheal

Tra n S I U c e n cy’ m = mEPEVVA TOV OTNV 11-13 EBSOUAdA KUNOEWG + AUYEVIKT]

dradavela poteIve Eva vEo povTEAo ppovTidag, pavag/epfpvou "Turning the Pyramid of prenatal Care".

(1) Tpwwv BLoxNHUIKWV TIAPAMETPWV- screening ( >

1990)
— HAwia TnG pntEpOg

— Bloynuikeg napapetpor: AFP, HCG, free oestriol



Fetal Medicine Foundation-Nucheal

Tra n S I U C e n Cy’ m m mEPEVUVA TOVU OTNV 11-13 ELOOUAOA KUNOEWG + AUXEVIKT)

didavera poTEIVE Eva veo HovTEAD ppovTidag, pavag/epfpuou "Turning the Pyramid of prenatal Care".

(2) €Aeyyxog 1° tpiurjvouv Combi
test» (> 2000 £€10C)
— HAwkia tTng pnrépag

— Avuyevikn dwapaveia (Nuchal

translucency, NT)

— Bloynukeg mapdapetpot: free
B-HCG, PAPP-A, kal..cuvtopa

— PLGF (Placental Growth factor)
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1997...
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H apxn G pebodou: (1)Cell Free Fetal DNA (cff DNA) oto
QL TG UNTEPAG

0
XX Maternal DNA o 0
&0 0
ATO TN 10" eBdopdda eAeVBepo epPputkd DNA epvd 0To alipa TG

UNTEPQG. EE auToU pmopel va yivel HopLaKT] aviYVELOT) TPLOW LWV
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NIPT cff DNA (2)

<1 % ouvoAlkd DNA otnv pntplkn kukAodopia eival epBpulko

5-30 % tou cell-free DNA otnv pntpikn kukAodopia eival

euBpuiko!
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NIPT ywx tTnv Tplowpioa 21
|

NIPT petpa to Adyo tng aAAnAouyiag Tou
XPWHOOWOTOG 21
Tpog «control» aAAnAouyia Kal xprion

BlomtAnpodopikng
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NIPT -T ECHNOLOGIES-

1. MPSS massively parallel signature/shotgun
sequencing Tty. KO

MPSS with SAFeR

2. Targeted sequencing with forte (ARIOSA)

Targeted sequencing with SNPs (Natera,
Panorama)

Madikn (2.) 1) oTOYEUPEVN AAA|AOUYLON
(2.)+ BlommAnpodopLKT)
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NIPT : To L.6TOpLKO I
e

n

£A
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o

2013 : KaOnpuepva > 2000 NIPT tests

TIYKOO LW
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[lolo TEOT ETILAEYOUE?
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o1 TEGT KUKAOQOPOUV?

ARIOSA-HARMONY (US)

VERINATA-Verifi prenatal test (US)

NATERA -PANORAMA(US)
SEQUENOM-Materni21 (US)

-BGI -NIFTY (China)

LIFE-CODEXX-prena test (Germany) ka1 akoun
HEPIKA EUpWTTAIKG EPYAOTAPIO KOTAVOUV TNV
HEBodO»
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AeOvn g BLpAloypadia kol

a&loAoynon nebodwv

‘OANO TOL EUTIOPEV IO TOTIONUEVA TECT
avadepovtal otnv oLeOvn BiBAloypadia
Exouv mpaypatormomnOei peAETES

aéloAoynong
YT pYOUV CUYKPLTIKA OEOOEVA

..1O€ (Oladaveleg 16-20)
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Comparison of NIPT Technology Claims

Sensitivity Sequenom Verinata Ariosa Natera
False Positive RGeS Verifi Harmony Panorama™
Rate plus

SRR | TS | e

Trisomy 21

(Down Syndrome) ;92%/5’% ;92%/5, % :ggf& ;"9/(?%

Trisomy 18

(Edwards Syndrome) ;%%/:, % 3204/:,% :gsfﬁ;, ;"g/t?%

Trisomy 13 91.7% 87.5% 80% >09%

(Patau Syndrome) 0.9% 0.1% <0.1% 0%

45,X

(Monosomy X) Not evaluated 25052%’ Not evaluated ;09/?%

(1) Zimmermann ef al. Prenat Diag 2012 (2) Nafera internal Data (3) Rabinowitz et al. Presented at ASHG 2012
(2) Downlocaded on February 5, 2013
hitp: /vy sequenomemm.com/Home/Health-Care-Professionals/Trisomy-21/Performance-Data
(3) Downlocaded on February 5, 2013 http://imww. verinata. com/providers/provider-overview/
(4) Downloaded on February 5, 2013 hiip://vwww.ariosadx.com

http://education.questdiagnostics.com/presentations/noninvasive-prenatal-testing-separate-but-not-equal?presentation_id=235



BGl-Health papers-

OPEN a ACCESS Freely available online = PLOS one

Prenatal Detection of Aneuploidy and Imbalanced
Ch :
Sel SHORT REPORT

OPEN 8.“::55 Freelly available online Non-invasive prenatal screening of fetal Down syndrome by
Shan maternal plasma DNA sequencing in twin pregnancies

- - - - - Tze Kin Lau', Fuman Jiang®, Mei Ki Chan’, Hongyun Zhang?, Pui Shan Salome Lo' & \Wel Wang?
Wiani N oninvasive P ren ata I D I ag nosis Gf F Eta I Tr 150 Fatal Medlicine Centre, Pai . mt Cinic, Hong .'funqn-:l:'aﬁl qnt‘.'.:Jﬁ@n Shanzhen, Ching ’
Zhay Teicrmmass 12 s Al akavia =] Dlasma=s TPYRMA C e smen .S

1 Depar
Journal of Maternal-Fetal and Neonatal Medicine, 2012; Early Online: 1-5
Copyright © 2012 Informa UK, Ltd.
ISSN 1476-7058 print/ISSN 1476-4954 online
DOI:=10.3108/14767058.2011.635730

informa

f2H12

Non-invasive prenatal screening for fetal Down syndrome
INIFTY) by maternal plasma sequencing was perfarmed in

12 sulsjects with twin pregrancies, including 11 with normal
fetwses and 1 with discordant fetal Trisomy 21. For every sample,
It was processed, sequenced and reported as soon 8s it wed
weollected as other clinkcal samples for singleton pregnancies. The
NIFTY tost was megativa in the 11 pregnancies carried normal
fetuses, and was positive (high risk] In the case with discordant
fetal Trisamy 21, The sensitivity and specificity were both 100%.
This small case series suggested the NEFTY as a screening testfor ~ Methods and materials
fatal Trisamy 21 s feasible in twin pregnancies. .

Shenzhe

Eively d
exact same way as clinie

Chinesis Univenity of Hong Koag on 11

The Non-[nvisive Fet

Keywords: Down syndrome, fetal DNA, matemal serum,
an-invasive prenatal diagnoss, twin pregnancles

N( . . - 1 [ R4 . r f . 1 1 1

The Journal of Maternal-Fetal and Neonatal Medicine, 2012; Early Online: 1-4
an © 2012 Informa UK, Ltd.

Intreduction

ISSN 1476-7058 print/ISSN 1476-4954 online ED of fatal Down syndrome By magively paralid
Tze DOL10.3109/14767058.2012.678442 _:
K In singleton preg
Dey ORIGINAL ARTICLE H i
=1 7 pregnanci
of G | ed i

Gua : - .
Clin Noninvasive

Tze Ki
Hoi Yi

Non-invasive prenatal assessment of trisomy 21 by
multiplexed maternal plasma DNA sequencing: large scale
validity study

' Prenatal Diagnosis € Rossa WK Chiu, professor ! Ranjit Akolekar, clincal research fallow ® Yama WL Zheng student ! Tak Y Leung,
professor? Hao Sun, assstant professor ' K CAllen Chan, associate professon! BonaM FLun, postdoctoral

aneuploidy def

: Hong Yao', Lei Zhang
'Fetal | = =

Fetalh  Jiang”, Feng Mu’, Lijia

Hospital, the Third M

2BGI- Shenzhen. Shen WillamW K To, consultant® Wing C Leung consultant” Rebacca ¥ K Tang consultant.® Sidney K CAu-Yeung,
consultant® Helena Lam, consultany'™ Yu Y Kung obstetncan," Xiuging Zhang, marager,*" John MG van
Vugt, rofessor 3 Ryoko Minskawa, postdoctoral feliow® Mary H Y Tang, consultant and honorary clinical
ass0cals & Jun acton® Caes B M Oudaans, assocala pio o,
Tz K Lau, professos 2 Kypros H Nicolaides, rofiessor ® Y M Dennis Lo, professos

‘BGI-Wuhan, Wuhan, |




Ariosa Diagnostics

PRENATAL DIAGNOSIS

ORIGINAL ARTI CLE:

Selective analysis of cell-free DNA in maternal blood for evaluation
of fetal trisomy

Noninvasive prenatal detection and selective analysis
of cell-free DNA obtained from maternal blood:
evaluation for trisomy 21 and trisomy 18

Andrew B. Sparks, PhD); Craig A. Struble

ABSTRACT
Objective To develop a novel pi
evaluation of fetal Trisomy 21 () DBJECTIVE: We souaht

to develop a novel bio

Methods Two hundred ninety-e rithm for the prenatal evaluation Of rigk for fe - -
amalyred usinga novel, highly . tisomy 18 (T18) using cell-ree DNA cbtanec —— GrOmMosome-selective sequencing of maternal plasma
Separate patients were paoled s STUDY DESIGN: Wo assayea cel-eo DA 1 c@f-free: DNA for first-trimester detection

distinguish aneuploid samples blinded validation = H
fistinguish aneuploid samples f of trisomy 21 and trisomy 18

evaluated at various sequence d T21,and 16 T18 preg
Ghalia Ashoor, MD; Argyro Syngelaki, RM; Marion Wagner, MD; Cahit Birdir, MD; Kypros H. Nicolaides, MD

gions in combination
risk of triso uation (FORTE), to determ

subject

Results At the lowest sequencing
where distinguished from T21 a
depth to 410000 counts per samw
increase to 620000 counts per s RESULTS: In al

Bgnar

less than 5% of that required by : :
€ ) equ contral eriteria. LUsing amplification and sequen
re for 21 was

Conclusion Digital analysis of selected regions enables highly accurate, cost effi STUDY DESIGN: Nest
aneuploidy assessment. © 2012 John Wiley & Sons, Lid. E

ity for trisomy 18 was 98% (49/¢

» (2977297 cases)

0 cases),



Original Research

Genome-Wide Fetal Aneuploidy Detection
by Maternal Plasma DNA Sequencing

s D, Goldberg, up, Alfred Z. Abuhamad, mp,

Verl nata half of the MatErnal BLood IS Source to

dy Group™

* Paper
Genome-Wide Fetal Aneuploidy Detection
by Maternal Plasma DNA Sequencing ‘hromosome classifications were made for each sample
y massively parallel sequencing and compared with fetal
aryotype.
ESULTS: Within an analysis cohort of 532 samples, the
llowing were classified correctly: 89 of 89 trisomy 21
ases (sensitivity 100%, 95% [confidence interval] CI
5.9-100), 35 of 36 trisomy 18 cases (sensitivity 97.2%,
5% Cl 85.5-99.9), 11 of 14 trisomy 13 cases (sensitivity
8.6%, 95% Cl 49.2-99.9), 232 of 233 females (sensitivity
9.6%, 95% Cl 97.6 to more than 99,9, 184 of 184 males
Clinical Chemistry 57:7 Optimal Detection of Frtal Chramasomal Abnormalities by A sensitivity 100%, 95% C1 98.0-100), and 15 of 16 mono-
000-000 (2011) Seagivsly Eouio Ir:.,:, '::Illlll:t‘r::r1:;|:'||‘|:1 Ik Foog Pl TINIA omy X cases (sensitivity 93.8%, 95% C1 69.8-99.8). There

rere no false-positive results for autosomal aneuploidies
100% specificity, 95% Cl more than 98.5 to 100). In
ddition, fetuses with mosaicism for trisomy 271 (3/3),
and monosomy X (2/7), three cases of

risomy 18 (1/1),
raanslocation trisomy, two cases of other aulosomal tri-

Optimal DeteCtiOIl Of F o omies (20 and 16), and other sex chromosome aneup

whidies (XXX, XXY, and XYY) were dassified correctly,

Massively Parallel DNA Sequencing of Cell-Free Fetal DNA . coxcuusion: this prospeciive stuy demonsirates the

efficacy of massively parallel sequencing of maternal

from Maternal BlOOd plasma DNA to detect fetal aneuploidy for multiple

¥ chromosomes across the genome. The high sensitivity
Amy J. Sehnert,’ Brian Rhees,'" David Comstock, Eileen de Feo,' Gabrielle Heilek,* and specificity for the detection of trisomies 21, 18, 1
5 and monosomy X suggest that massively parallel se-

John Burke,? and Richard P. Rava'”

gquencing can be incorporated into existing aneuploidy
screening algorithms to reduce unnecessary invasive
procedures.

BACKGROUND: Massively parallel DNA sequencing of  from maternal plasma when an optimized algorithm is

cell-free fetal DNA from maternal blood can detect fe- used.
tal chromosomal abnormalities. Although existing al- © 2011 American Association for Clinical Chemistry

gorithms focus on the detection of fetal trisomy 21
(T21), these same algorithms have difficulty detecting
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[Mpotewvopevn: Ariosa-Harmony US

ol be/enfint e himl = Welcome at the Fetal Medi...

Apyzio Emefepyooio MNpoBoAn  Ayomnpéve Epyodzioc BorjBaio
F & Web Slice Gallery » g - D > = e v IoiSavw Aocpdhaic v

=

A

il — ==

Welcome Fetal Medicine Contact Biographies Publications Press News

Welcome at the Fetal Medicine Foundation Belgium DR CR T

You feel concerned about the various fetal

The FMF Belgium has been founded in 2012 by Professor Jacques Jani and Professor medicine issues?
Mieke Cannie. The aim is to promote research in fetal medicine. Besides, the FMF
Belgium organizes a number of annual conferences for Belgian Doctors with the
purpose to improve health care of the pregnant woman. Since about 1 year,
donations helped to finance various projects in fetal medicine:

You can also help our research to find new
technologies and improve the care given to
pregnant women by making a donation to the
Fetal Medicine Foundation Belgium on the
Early diagnosis of fetal abnormalities. following bank account: BE52 0016 7853 7409

- Diagnosis ar chramosomal abnormalities.

BNP Paribas Fortis
Rijksweg 302, 8710 Wielsbeke, Belgium
SWIFT code: GEBABEBB

Diaphragmatic hernia.
- Twin-to-twin transfusion syndrome. 9,
- Pre-eclampsia.

> IE . e T
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Ariosa -Harmony

MéBodoc emifeBaiwpevn yia OAEC TIC NAIKIEC
2Toxeupévn aAAnAouyion pe FORTE

H mrepioooTepo peAetnuévn pEBodog NIPT oe
VUVOIKEC HIKPOTEPEC KOl HEYAAUTEPES TWV 35
ETWV.

210 atroTEAEoHa avapépeTal TO % Tou cffDNA
MeAETEC (TUPAEC KAIVIKEG) OE TTEPICCOTEPES OTTO
22,000 yuvaikeg

2e meploootepec amo 300,000 kunoeig
AiaTiBetal o€ 90 xwpeg

19/01/2015 Dr Ekatherina Charvalos, MD, Medical Advisor



NIPT : Baolka YU pOKTNPLOTIKX TOU TECT

. TEST : trisomy 21 /18/13 kai To @UAo,
Aciypa: €dika kit Shrek kit
. MNoére yivetan ?2 > amd tnv 10" BOopdda
. AtrotéAeopa: <2 efo
. AGlomorTia: 99% yia Tnv TpICWHIa 21
Evoeigeic: n NIPT givan evdederlypévn €101Ka OF€:
« Av 10 TPITTAG TEDT 1°V TPIUAVOU Pyaivel «uPnAoU KIVOUVOU»
«  Av n nAikia TnG unTépag givan peyain
» Avnouyia yia Tnv emepparikn pé6odo
Actoxn xpnon: H NIPT dev mpoTiparai otav :
«  Ymapyouv euPPUIKEG avWHAAIES OTOV UTTEPNXO
- TloAU peyaAn auxevikn dragaveia pe puoioAoyiky PAPP-A kai free B
HCG
- Tpidupog KUNoN 1 vekpa didupa
TiyR: ... TeAikn oTov a00evn:....? FOTI O€ Mia ETIOTPOVIKA TTOPOUCIiOON
UTTEIoEPXETAI BEPO TIMNG? ZUM@QWVIa VO UNV UTTEPRAIVEI EVa aVWTATO OPI0

Tlung Ekatherina Charvalos, MD, Medical Advisor




Evaiocbnoia tng NIPT-HARMONY ARIOSA ywx
T21, Ta8, Tai3

EvaioOnoia

T21 : 99 %
T18 : 98 %

T13 : 90%
Weudwg apvntika

Av n NIPT eivaw Quo, o evéoyevng Kivduvog g

nedodov yia tplo. 21,18, 13:<1/1.000
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Ewdikotnta tng NIPT-HARMONY ARIOSA ywa T21, Ta8,

Ta3
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NIPT : epunvelx
OATMOTEAECULATO

1. Quololoyiko: dev ypetadetal epalTEPw €L01KO follow up , ekTog v
uTtdp&el utepnyoypadikr] eVOeLEn

2. ATtoTU) L0t TOU TEOT: 0€ TIEPITIOU 3 % TWV KUT)OEWV OEV
QTIOOVWVETAL APKETO EPPPuULkd DNA :
[veTal emovaAnPn xwpic emPapuvon (0Aeg oL peBoodot)

3. MNoaBoAoylko amoTtEAeopo: apVIOKEVTNON 1) ANYN TPOoPoPAACTNG

19/01/2015 Dr Ekatherina Charvalos, MD, Medical Advisor 26



NIPT 1 t€ot 1°° tpyumvov (FTS)?

FTS NIPT
Yeuomg apvnTikd 25 % néypr 2 %
Yevomg Oetika 5% (> 95 % of positives) <<(011%06(<5% 000 flosHiness)
Anotéleopa > Week 13 > Week 10
T 120-160 euro 480-590 Euro

19/01/2015 Dr Ekatherina Charvalos, MD, Medical Advisor 27



IONATEST, UK = yia in-house

scbapp.oyﬁ, (TO 1° CE- IVD, lavoudplLog 2015)

...The IONA® test has been developed to meet the
needs of clinical laboratories, doctors and pregnant
women:

e Automated standardised workflow

eRobust, accurate and reliable

eBespoke Analysis software

eQuality CE Marked in vitro diagnostics

eRun control-ldentify changes in results that
could occur due to variability within sequencing
reagents

19/01/2015 Dr Ekatherina Charvalos, MD, Medical Advisor
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NIPT ? Notn ox1? EmMAEKTIKA-aKOAOVOwWVTAC

odnytec dteOvwv opyaviopuwv!

_ _ 1
t The American College of ‘L ~
= ] . e
- Obstetricians and Gynecologists [ e
e WIORMEMN'S HEALTH CARE PHYSICIAMS : } The Society tor

= Maternal-Fetal Medicine

COMMITTEE OPINION

Number 545, December 2012

The American College of Obstetricians and Gynecologists Committee on Genetics

The Society for Maternal-Fetal Medicine Publications Committee

This document reflects emerging clinical and scientific advances as of the date issued and is subject to
change.

The information should not be construed as dictating an exclusive course of treatment or procedure to

be followed.

Noninvasive Prenatal Testing for Fetal Aneuploidy

19/01/2015 Dr Ekatherina Charvalos, MD, Medical Advisor 29



NIPT : To pneAiov

1. Array Comparative Genomic Hybridization
(ouVSLOoHOG Microarrays+0ToYeUUEVOG UBPLOLOUAG)

‘O\at ToL X PWHOCWHATO
Mikpo -eAAelPELG/ SLTTAOCLOGOUG

2. Aviyveuon ouvnBLopEVWY LOVOYOVLIOLAK WV
UETAAANAEEWY

3. OAOKANPO TO yovIoiwHa (exome [ genome
sequencing)

19/01/2015 Dr Ekatherina Charvalos, MD, Medical Advisor 30



.,
-

Euvyoplotw!

19/01/2015 Dr Ekatherina Charvalos, MD, Medical Advisor




