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YORUM: Fetal biometrik dlcimler ortalama 23+5 hafta ile uyumludur. Fetal kilo 610 g, 84 persantil. Maternal cilt alti
nedeniyle suboptimal sartlarda calisma yapilmistir (BMI>30), kilo kontroli 6nerildi. Servikal kanal uzunlugu
33 mm, aciklik ve hunilesme yoktur. Plasenta saj yan-arka duvar yerlesimlidir, alt segmente uzanmiyor.
Maternal ve fetal Doppler bulgulari normaldir. ASI:16-17 cm.

Fetal eko incelemesinde bir ¢zellik gézlenmedi. intrakranial yapilar gebelik haftasina gére dogal izlendi. Her
iki renal pelvis 2-3.0 mm, gebelik haftasina gére normal sinirlardadir. Dider sistemlerde bir 6zellik tespit
edilmedi. Nazal kemik 7.7 mm, prenazal aralik 4.3 mm. NF-Ense katlantisi 4.0 mm. Birinci trimester
taramada T21 riski 1/60 + maternal yas 38, aile ileri tarama testi cfDNA (NIFTY) yaptirmig, T21 riski
112,734,110, T18 riski 1/14,680,635, T13 riski 1/95,574,401, diistk risk grubunda, ¢cfDNA orani %6.2 rapor
edilmig. Anne aday! kesin tani istemesi tizerine AS-karyotip yapiimig, FISH negatif rapor edilmis, karyotip
bekleniyor. Ayrica tum sistemler incelendi ve detayli fetal ultrasonografi ile bir anomali tespit edilmemistir. Bu
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Fetal kromozomal hastaliklar igin tarama programlar: 30 yil 6nce biyokimyasal testler
olarak baslamis, daha sonralari ultrasonografi ve biyokimyasal testlerin birlikte kullanimi
<eklinde devam etmictir. Avm dénemde maternal kandan elde edilen fetal hiicrelerde nrenatal

chNA'mn olasi kullanim alanlan

Maternal Kanda Hiicre Digl Fetal DNA (cffDNA) ile TIOD Istanbul
“Non-Invasive Prenatal Test (NIPT)” lean 2013 ve
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cffDNA ile NIPT nin oIas: kullamm alanlarl.

Maternal yasin 35 ve ustiinde olmasi.

Trizomi tarama testlerinin pozitif olmasi durumunda.
Trizomi 21 ve 18 icin spesifik ultrason belirtecglerinin
varhiginda.

Trizomi 21 ve 18’li fetus / bebek oykiisiinde.

Parental dengeli robertsonian Trizomi 21 ve Trizomi 13
translokasyonu.
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Maternal kanda ofDNA ve fetal DNA: Tarihi gelisimi kisa ézet

cfDMNA ve test yontemleri: cfDNA testlerin temelleri ve MPSS, “targeted” dizileme ve SNP
yvontemleri arasinda farklar ve benzerlikler

cfDMA testlerinde Fetal DMA oranmm etkileyen fakdrler?

cfDMA testlerinin sensitivite, spesifite, pozitif ve negatif prediktif degerleri nedir?
Yéntem, fetal fraksiyon orani ve farkh kromozom anomalilerine gore degisimi?

cfDNA tam testi mi? Yalane: pozitifllik, valanc: negatiflik oranlar nedir? 5h: istanbul
verileri ve deneyimi

Hangi gruba cfDNA nerelim? Olas: kullamim durumlan? Diinyadaki uygulamalar nedir?
Dianyadaki Kadin Dogum ve Genetik birliklerinin énerisi nedir?

Diisiik risk grubuna cfDMA secenegi sunalim mi? Gnerelim mi?

Maliyet / Etkinlik durumu nedir? Literatiir ne diyor?

Hangi gebelik haftasindan itibaren secenek olarak sunalim? 10 hf? 12 hf? veva baska
haftalar?

. lleri vas grubunda, =35 ¥ veya =40 v, direkt cfDNA segenedi sunalim mi? veya birinei

wimester/dértlii test vapalim soenrasinda duruma gére?

. Birinci trimester tarama veya G¢lid/dérthi test sonuglarina gére hangi durumda cfDNA

segenegi sunahm? Risk arahf ne olmah 7

. Majér fetal anomali var cfDNA verine CVS/AS mi vapmaliyiz? Majér anomali grubu

nedir? Kisaca siralayalim...

. Test Pozitif veva yiiksek risk olarak rapor edildi? Tan: testi olarak kabul edebilivmiyiz?

Tam testi vapacaksak, T21, T18, T13, X0, XXY, hangi durumda CVS veva AS yapmalyiz?

. Sonug verilemeyen test oram nedir? Klinik dnemi? Nedenleri? Bu vakalarda ne

yvapimalh?

ikizlerde, “vanising-kaybolan” ikizde, ovum denasyenunda ve diisiitk molekul agirhkh
heparin kullaniminda efDMNA yapalm mi? Hangi test yintemini kullanalim? Ikizlerde
etkinligi7

cfNDA negatif/diisiik risk grubunda, USG: Majér anomali var, ne yvapmalhyiz?

cfDMA vapilmis ve negatif/diisiik risk grubunda; Sonrasinda fetal USG: “soft marker” -
belirtegler var, ekojen odak, CPC, ARSA, pyelektazi, gbrece kisa femur-humerus, ekojen
bagirsak, NF arttmis; Bunlarn bir tanesi veya iki tanesi var, ne vapmaliyz?

Fetal USG: “soft marker”- belirtegler var, ekojen odak, CPC, ARSA, pvelektazi, gdrece kisa
femur-humerus, ekojen bagirsak, NF arumis: Bunlarn bir tanesi var veya iki tanesi var,
ne vapmalyz? ofDNA nmu yvapahm? AS-karvotip miT

CV5 / AS-karvotip uygulmasinda tespit edilen ancak cfDMNA test ile hangi kromozomal
anomalileri) delesyon veya duplikasyonu tespit etmek miimkiin degil?

Mikrodelesyon / Mikroduplikasyon sendromlamni (MD5) tarayalim mi? Sensivite,
spesifite, pozitif prediktif deger?

T21, T1B ve T13 igin istenen cfDNA testinde ayreca bir cok MDS sendromunun gahsilmas:
bir sorun mu? Girisim oranlarina etkisi?

Yas 40 + ARSA, timus normal. efDNA testi uygun mu? 22q11 del icin cfDNA veterli mi?
yvoksa CVS/AS ile FISH, micorarray?

cfDMA oram ile preeklampsi, preterm dogum ve kitii perinatal sonuclar arasinda iliski
var mi? varsa bu iliskinin klinik kullanum miimkiin mii?

cfDMA testinin Ganimiizde tek gen hastahklarinda kullanim miimkiin miiT 25 soru
devam: Gelecekte tek gon hastaliklar veva eksom / tiim zen taramasimda kullanilacak
m?







Anne kan dolasiminda fetal hiicre 1:1 000 000

Bu hiicreleri (sitotrofoblast, eritroblast, vd) ayristirmak ve
zenginlestirmek hedeflenmisti.

Oysa "ayristirma” yeterli diizeyde olamadi ve kullanima

glr'emedl
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PLAZMADA EKSTRASELLULER DNA

-1940 larda plazmada ekstraselluler DNA'nin varhg: bildirildi,
-1990 larda kanser hastalarinin plazmalarindan elde edilen serbest DNA
da tumor kokenli genetik markerler saptandi,

-1997 de erkek fetus tasiyan gebelerin plazmalarinda fetusun Y
kromozomuna ait markerler gosterildi (Lo et al., 1997).

Noninvasive testing for fetal aneuploidy
using fetal nucleic acids
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Maternal Plazmada Dolasan cell free DNA'nin (cf-DNA)

Biyolojik Ozellikleri
-Serbest dolagimdaki cf-DNA'nin % 80'i <200 bp
-Plazmadaki tiim DNA'nin % 3-20 plasenta (sitotrofoblast) kaynaklidir,
-Implantasyonu takip eden 18 inci glinden itibaren plazmada saptanir
-Gebelik ilerledik¢e miktari artar,
-Gebelik bittikten sonra, yar: 6mri 16 dakikadir,

-Genel goris, cf-DNA nin kalict olmadigidir; ancak bir yayin fetal DNA nin uzun siire
(27 yil) maternal kanda saptanabildigini ve bu bazi fetal hiicrelerin maternal kanda uzun
yasadig! ve plazma ayrigtirmasi esnasinda tim nikleuslu hiicrelerin iyi uzaklagtirilamamasi ile
agiklanmaktadir.

“cf-DNA, agirlikli olarak plasenta
kaynakli oldugundan, plasentaya ait A\ ST
ozellikleri (plasenta ile sinirli L e

Cytotrophoblast

Preparations

mozaisizm, plasental epigenetik
ozellikler, vs) yansitmaktadir ve bu A
nedeN| e : ... :.’ : 1 A " Villus stroma or core

cfp-DNA ya da cf-DNA |5 & | =

olarak adlandiriimas: onerilmektedir.”




cf-DNA Testlerinin
KLINIK UYGULAMALARI

Maternal kandan alinan plazma 6rneginde tim hiicre yapilarinin uzaklastiriimasi

DNA nin ekstraksiyonu
Minér oranda fetal DNA(7%10) + Majér oranda maternal DNA (7%90)

Kalitatif Yontemler; Kantitatif Yontemler;
Maternal ve fetal DNA Normal ile karsilastirma esasina gére

olimorfizm/degisimlerini tanir

anir

Kromozom
TARAMA |:> nomalilerine

onelik
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Bazl ana ilkeler
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Sozluk
DNA'daki parmak izi-DNA fingerprinting

= Her insanda digerlerinden farkli DNA
bolgeleri vardir.

= SNP: Single nucleotide polymorphism
AAATAGCTC

AAACAGCTC

a STR: Short Tandem Repeat
ATACATACATACATACATAC



Sozluk
= Sekanslama-Dizileme?
s AATGAACGATAGCC

m Yeni nesil dizileme
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Yeni nesil sekanslama-dizileme

= DNA'daki bir bélgeyi yuzlerce kere okuyor.

= Bu sayede dusuk orandaki degisiklikleri
tespit edebiliyor.

= Guvenilir bir oranlama yapabiliyor.

a Kapasitesi ¢ok yuksek. Bir insanin butun
DNA'sini okuyabiliyor. Hatta bir cihaz bir
calismada 4 insanin butin DNA’sInI
okuyabiliyor.



Ug ana yéntem

= Shotgun dizileme
= Hedefe yonelik dizileme

= SNP bazlh alelik ayrim + kantitatif
degerlendirme (Hedefe ydnelik dizilemenin
bir turu)



.A-A
s A"A
"
sA""
-G::
s C

s A

= A
= A
mT
= A
=G
mC

Deep Sequencing
=A =A =A
=A =A =A
=T =uT =T
=A =mA =G
=G =uG =G
sC =uC =C
=A =A =A

MANTIK

Massively Paralel Sequencing

= A
= A
T
= A
=G
mC

m A

= A
= A
T
= A
=G
mC

m A

= A
= A
T
= A
=G
mC

m A

= A
= A
T
= A
=G
mC

m A



File Genomes View Tracks Regions Tools GenomeSpace Help

. [ | [ | [ ] [ | [ ] [ ] [ | [ [ 1 IR
pel. w21,

41bp
92,146,720 bp 92,146,730 bp 92,146,740 bp

SCMD-02.bam Coverage

0+ 1-)
%, 11+, 10-)
5 (49%, 10+, 15-)

SCMD-02.bam

%
-
| ———————

Sequence




Kantitatif Yontem; Fetus NORMAL

Anne 46 kromozom + fetus 46 kromozom
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Kantitatif Yontem; Fetus TRIZOMIK

Anne 46 kromozom + fetus 47 kromozom (47,+21)

Baslangictaki DNA Havuzu Amplifikasyon sonrasi DNA Havuzu

Kromozom Kromozom
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Fetal Fraksiyon Etkisi

= Tum DNA'da FF orani %10 ise

Normal anne ve
Normal fetus; 90 kromozom anne+10 kromozom fetus=100

Trizomik fetus; 90 kromozom anne+15 kromozom fetus=105
Aranan fark sadece 0,05

= Tum DNA'da FF orani %20 ise

Normal fetus; 80 kromozom anne+20 kromozom fetus=100

Trizomik fetus; 80 kromozom anne+30 kromozom fetus=110
Aranan fark 0,1

Bu yilizden fetal fraksiyon onemli
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Panorama

. Trizomi 13, 18, 21

. Sensitivite % 92-99
. Spesifite

. Gebelik
haftas_l

Verinata
(Illumina)

Verifi

13, 18, 21,
X, Y

X

%87-99
%100

Materni 21
Plus

13, 18, 21,
X, Y

X

% 92-99
~%100

10

Harmony

13, 18, 21

Kromozoma
0zgun
sekanslama

%380-99




Shotgun dizileme

a TUm kromozom bélgelerini degerlendirir.

= Nadir trizomileri yakalayabilir (Trizomi 8,
trizomi 9, trizomi 20). Bunlar sikhkla
mozaik oldugundan duisuk oranl
mozaisizmlerde taniy: atlayabilir.

= Mikrodelesyonlarn tespit eder



Hedefe yonelik dizileme

= Daha dusuk maliyetli
= Sadece tasarlanan bdlgelere yonelik analiz
yapabilir.

a Hedefe yonelik oldugundan daha yuksek
¢bzunurlukte tarama yapma (dogru tani)
sansl yuksektir.



SNP bazl yontemler

= Daha dusuk maliyetli

» Sadece tasarlanan bolgelere yonelik analiz
yapabilir.

a Hedefe Yc‘inelik oldugundan daha yuksek
¢Ozunurlukte tarama yapma sansi var.

= Hedefe ydnelik dizileme + Allelik aynm bazh analiz
= Uniparental dizomi analizi

= Baba 6rnegi alinmasi analitik dogrulugu arttinr
ama sart degil. Bunun analize eklenmesi maliyeti
arttnr.

Kontrendikasyonlari

s Ovum donasyonu ve akraba evililikleri (Ozellikle
inbred ailelerde)
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Where do the Fetal Cells Come From?

+ Fetal cells constantly traffic across the
placenta and into maternal circulation

« Several fetal cell types
+ Trophoblasts
+ Lymphocytes
+ Granulocytes
+ Platelets
+ Nucleated erythrocytes
most commonly studied cell type
Limited lifespan

« 1 fetal cell / 1,000,000 maternal cells

Inconsistent & low vield of fetal cells retrieved after sorting and enrichment has
prevented the transition of this approach to routine clinical practice.
Focus of noninvasive prenatal testing (NIPT) has shifted towards aneuploidy
analysis of cell-free fetal DNA (cffDNA).




Cell-free fetal DNA Cell-free DNA Fetal fraction

Smokers Decrease(16) Decrease(16) Increase(84)
Twin pregnancy Increase(88)

Ethnicity (Caucasian)

Afro-Caribbean Increase(16) Increase(16) Decrease(84)
East Asian Increase(16) Increase(16) No change(84)
South Asian No change(16) Increase(16) No change(84)
Increasing maternal BMI/weight Decrease(16) Increase(16,97) Decrease(84,98,99)
Increasing gestational age Increase(31,81) Increase(83,99)
Increasing crown-rump length No change(16) No change(16) Increase(84,99)
Increasing PAPP-A1 Increase(16,89) Increase(16,89)  Increase(84,98,99)

Increasing free B-hCG Increase(16) Increase(16) Increase(84,98,99)

BMI: Body mass index; PAPP-A1: B-hCG; the B-subunit of human chrorionic gonadotropin;




- Fetal fraksiyon (cfDNA)
orani gebeligin 10-21.
haftalarinda pik yapar
(% 10-20)
- FF miktarinda etkili 4 faktor:
- gebelik haftasi
- maternal BMI
- tek gebelik / cogul
- anoploidi tipi
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Maternal Plasma Fetal DNA Fractions in Pregnancies with
Low and High Risks for Fetal Chromosor

Y R=0.267
R?=0.072
P<0.001

Irena Hudecova"®, Daljit Sahota®®, Macy M. S. Heung"l, Yongjie Jin'?,
Yuk Ming Dennis Lo'?, Rossa WK. Chiu"*
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Chromosome 21 (z-score)

Z-score vs fetal fraction

N
¢

N
S

-
g

-
S

¢

z-scores below 3

(false negatives?)
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Fetal trlzoml 21
kKaynakl ekstra DNA

parcacig

Expected ratio

Fetal Fraction .
for Trisomy

Maternal
cfDNA

Comparison Chromosome
Chromosome 21

FF orani arttikca fétal anoploidiyi Msaptama basan;l artar




Relative amount of DNA mapping to chromosome of
interest

8% : 3%

10% )

‘An aneuploidy sample with a Jower fetal fraction has a
higher probability of resulting in a false negative result”

Thomas M, Prenatal Perspectives




Fetal fraction Fetal Karyotype romosome 21 DNA
as % of total DNA

Any (0-100%) euploid 1.5
0% trisomy 21 1.5
4% trisomy 21 1.53
10% (typical) trisomy 21 1.58

Tum genomda 21. kromozom DNA orani % 1.5
Trizomi: total DNA sayisinda cok az artisa neden olur
Dogru analiz icin % 4 Uzeri fetal fraksiyon gerekli

(Y%omaternal)(%chr21)(#chr21 to #expected) +
(%fetal)(%chr2l)(#chr21 to #expected)

(90%)(1.5%)(2/2) + (10%)(1.5%)(3/2)

0.0135 + 0.00225

0.01575 = 1.6%




14th World Congress in Fetal Medicine

Estimation of fetal fraction-based risk and redraw success rate in cases that are not callable by NIPT
Allison Ryan, Katie Kobara, Zachary Demko, Susan J Gross

OV ULU naS SEL a . - I DETOW = Ea
» 713 and T18 reduced the FF by a ratio of 0. 9
3n reduced the FF by a ratio of 0. 22

PPV of 12. 1% (95% ci 5. 0-23. 3).
This method provides a patient-specific risk score in cases
where NIPT fails due to low FF

In this pilot study of women identified as having high FF-
based risk score, the PPV of a high-risk call was 12. 1%.
This information, in combination with targeted sonography,
should be useful for counseling patients and determining a
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DNA Screening for Fetal Aneuploidy

Rates of aneuploidy as high as 23% (due to
low fetal fraction or other unknown factors) have been

reported for women who fail to receive an interpretable
result from cell-free DNA testing.
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Fetal aneuploidy risk groups

Figure 1. Fetal DNA fractiops among pregnancy risk groups.
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Figure 2. Frequency distributions of the range of fetal DNA
fractions found in male euploid pregnancies. Fetal DNA fractions
are compared among pregnancies at high or low risk for trisomy 21.
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Non-Invasive Prenatal Chromosomal Aneuploidy
Testing - Clinical Experience: 100,000 Clinical Samples s
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Cosmin Deciu, Paul Oeth, Allan T. Bombard, Bill Paxton, Nilesh Dharajiya, Juan-Sebastian Saldivar

Clinical Science, Sequenom Laboratories, San Diego, California, United States of America
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Objectives To report the clinical performance of massively parallel
sequencing-based non-invasive prenatal testing (NIPT) in
detecting trisomies 21, 18 and 13 in over 140 000 clinical samples
and to compare its performance in low-risk and high-risk
pregnancies.

Methods Between 1 January 2012 and 31 August 2013, 147 314
NIPT requests to screen for fetal trisomies 21, 18 and 13 using
low-coverage whole-genome sequencing of plasma cell-free DNA
were received. The results were validated by karyotyping or
follow-up of clinical outcomes.
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Non-invasive prenatal testing for trisomies 21, 18 and 13:
clinical experience from 146 958 pregnancies
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Non-invasive prenatal testing for trisomies 21, 18 and 13:
clinical experience from 146 958 pregnancies

Sensitivity  Specificity

[ for T21 (all) 99.9% 99.2
[ for 21 (low risk) 99.9% 100
[ for T18 (all) 99.9% 98.1
[ for T18 (low risk) 99.9% 88.8
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Cell-free DNA Analysis for Noninvasive
Examination of Trisomy

Mary E. Norton, M.D., Bo Jacobsson, M.D., Ph.D., Geeta K. Swamy, M.D.,
Louise C. Laurent, M.D., Ph.D., Angela C. Ranzini, M.D., Herb Brar, M.D.,
Mark W. Tomlinson, M.D., Leonardo Pereira, M.D., M.C.R., Jean L. Spitz, M.P.H
Desiree Hollemon, M.S.N., M.P.H., Howard Cuckle, D.Phil., M.B.A.,
Thomas J. Musci, M.D., and Ronald J. Wapner, M.D.

?E: Table 1. Demographic and Clinical Characteristics of the Patients.

n M-
I Characteristic Value 14
wee u-
cha No. of patients 15,841 re-
cer 2d.
Det Mean maternal age (range) — yr 31 (18-43) w-
bor Mean gestational age at sample collection 12.5 (10.0-14.3) g
cha (range) — wk ng
ver: n-

Ing  Median maternal weight (range)

kg 65.8 (31.8-172.4)

S




884 Had positive
results

14,957 Had negative
results

Standart tarama sonuclari

30 Had trisomy 21
854 Did not have

trisomy 21

Y

8 Had trisomy 21
14,949 Did not have

trisomy 21

47 Were high risk

15,794 Were low risk

cfDNA sonuclari

9 Did not have
trisomy 21

38 Had trisomy 21

0 Had trisomy 21
15,794 Did not have

trisomy 21




Table 2. Test Performance for Trisomy 21 in the Primary Analysis Cohort, According to Maternal Age and Risk.*

Variable Standard Screening Cell-free DNA Testing
All Patients All Patients Maternal Age <35 Yr Low Risk

(N=15’841) /NI 1T Q4N INI 11 ana Nl T A QK7

True positive — no. 30

s Trizomi 18
False positive — no. 854 =

False negative — no. 8 SenSItIVIte 0/0 90
Spesifisite % 100

Pos. pred deger %o 90

True negative — no.

Trizomi 21
Sensitivite % 100
Spesifisite %0 99.9
Pos. pred deger % 80.9

Trizomi 13
Neg. pred. deger % 100

% 100
(N=15,841) e .
True positive — no. 8 SpeSIfISIte 0/0 100

True negative — no. 15,782

False positive — no. 49 POSI pred deger 0/0 50

False negative — no. 2 o o
Sensitivity (95% Cl) — % 80.0 (44.4-97.5) Neg. pred. deger % 100
Specificity (95% Cl) — % 99.7 (99.6-99.8)  1UU (Y9.9—10U)T  99./ (99.6-99.5) 10U (99.9-100)

Positive predictive value 14.0 (6.2-25.8)  90.0 (55.5-99.7)F 3.4 (0.1-17.8) 50.0 (6.8-93.2)
(95% Cly — %

Sensitivite

Negative predictive value 100 (99.9-100) 100 (99.9-100) 100 (99.9-100) 100 (99.9-100)
(95% Cly — %



Cell-free DNA Analysis for Noninvasive Examination of Trisomy
 NEXT Study |

Primary outcome a comparison of FTS —v- NIPT for T21
18,955 all risk women recruited
1% low fetal fraction

2.6% no result
15841 women, <14 weeks included

Sensitivity False +ve
NIPT (all) 100% 0.06
100% 0.05
NIPT (<1:270) 100%
FTS (1:270) 78%

90-fold decrease in false positives

NIPT performs as well in high and low risk populations for
the detection of T21




Validation of targeted sequencing of sin?|e-nuc|eoﬁc|e
polymorphisms for non-invasive prenatal detection of
aneuploidy of chromosomes 13, 18, 21, X, and Y

K. H. Nicolaides' ?* A. Syngeklki], M. Gil", V. Atanasova' and D. Markova'

"Harris Birthright Research Centre for Fetal Medicine, King's College Hospital, london, UK
Department of Fetal Medicine, University College London Hospital, London, UK . ]
*Correspondence to: Kypros H. Nicolaides. E-mail: kypros@fetalmedicine.com Pl'EI'ICIi'ﬂI Dlugnl::-ms 201 3, 33, 575-579

The aim of this study was to assess the ability of the SNPbased
approach, coupled with an algorithm called NATUS (Next-
generation Aneuploidy Test Using SNPs), to detect frisomies 21,

18, and 13, sex chromosome aneuploidies, and triploidy

Fromnmty mMaFAarmal WKIAAA ~ca~srmanrlAc
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ictri ' x T0b|e 1 Fetal karyo pe obtained from chorionic villus sampling
be o c o DlSt.rIbUthn in the 229 cases W|?|/ results from cell-free DNA testing ancr
of risk for predicted copy number for chromosomes X, Y, 21, 18 and 13

anaiinlnidiac | I

Pr|nC|paI flndlngs of this study

This externally blinded validation study has demonstrated that
SNP-based analysis of cfDNA correctly identified all cases of
trisomies 21, 18, and 13, Turner syndrome, and triploidy

with no false positives and correctly determined the fetal sex
/in all cases.

it is the only currently available method that could detect

triploidy.
gy 1010000 e
T A 45 XX, der(14;21)q10;q10)mat (h=1) 2 O 2 2
46, XY (n=103). 1 1 2 2

46,XX [n=89) 2 0 2 2
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Analysis of cell-free DNA in maternal blood in screening
for fetal aneuploidies: updated meta-analysis

M. M. GIL*, M. S. QUEZADA*, R. REVELLO*, R. AKOLEKAR*t and K. H. NICOLAIDES*t

*Harris Birthright Research Centre for Fetal Medicine, King’s College Hospital, London, UK; tFetal Medicine Unit, Medway Maritime
Hospital, Gillingham, Kent, UK

Conclusion
= Screening for trisomy 21 by analysis of cfDNA in maternal

blood is superior to that of all other traditional methods of
screening, with higher DR and lower FPR.

= The performance of screening for trisomies 18 and 13 and sex
chromosome aneuploidies is considerably worse than that for :
trlsam y 21. |

R

R



Table 2 Studies reporting on the application of cell-frel DNA analysis of maternal blood in screening for trisomy 21 in singleton pregnancy I Table 3 Studies reporting on the application §f cell-free DNA analysis of maternal blood in screening for trisomy 18 in singleton pregnancy
Trisoiny 21 Nom:irisoniy 21 Trisomy 18 Non-trisomy 18
Detection False positive : : o
Study Method GA (weeks)  Total (n) (n (%, 95% CI)) Total (n) (n (%, 95% CI)) & Study eihod CA fweeks)  Total (n) (n (E/?:t;?;/:"cv ) Total (a) (nF ;,Ze g;’j/:t’(":ev )
g‘"!‘ 2011)* MPSS$ 13 (=) 86 86 (100, 95.8-100) 146 3(2.05, 0.43-5.89) Chen (2011)2 MPSS — 37 34 (91.9, 78.1-98.3) 252 5 (1.98, 0.65-4.57)
rich (2011) MPSS 16 (8-36) 39 39 (100, 91.0-100) 410 1(0.24, 0.01-1.35) st 201119 i 15 (10-28) A 8 (100,63.1-100) 2 2 (0,00, 0.00-9.03)
Palomaki (2011)% MPSS 15 (8-21) 212 209 (98.6,95.9-99.7) 1471 3(0.20, 0.04-0.60) Sehnecc(2010).7 ( 634 :00,0:00-9.
Sehnert (2011)*+ MPSS 15 (10-28) 13 13 (100, 75,3-100) 34 0 (0,00, 0.00-10.28) Ashoor (2012) Css 12 (11-13) 50 49 (98.0, 89.4-99.9) 347 0 (0.00, 0.00-1.06)
Ashoor (2012)% Css 12 (11-13) 50 50 (100, 92.9-100) 347 0 (0.00, 0.00-1.06) Bianchi (201428)4‘ MPSS 15 (10-23) 36 35 (97.2, 85.5-99.9) 460 0 (0.00, 0.00-0.80)
Bianchi (2012)% MPSS 15 (10-23) 89 89 (100, 95.9-100) 404 0(0.00, 0.00-0.91) Jiang (2012)° MPSS — (10-34) 12 12 (100, 73.5-100) 891 1(0.11, 0.00-0.62)
Jiang (2012)48 MPSS — (10-34) 16 16 (100, 79.4-100) 887 0 (0.00, 0.00-0.42) Lau (2012) " MPSS 12 (11-28) 10 10 (100, 69.2-100) 98 0 (0.00, 0.00-3.69)
Lau (2012)%° MPSS 12 (11-28) 11 11 (100, 71.5-100) 97 0 (0.00, 0.00-3.73) Nicolaides (2012) CSs 12 (11-13) 2 2 (100, 15.8-100) 1947 2(0.10, 0.01-0.37)
Nicolaides (2012)5° Css 12 (11-13) 8 8 (100, 63.1-100) 1941 0(0.00, 0.00-0.19) Norton (2012)** Css 16 (10-38) 38 37(97.4, 86.2-99.9) 2888 2(0.07, 0.01-0.25)
Norton (2012)°! (&) 16 (10-38) 81 81 (100, 95.6-100) 2888 1(0.04, 0.00-0.19) Palomaki (2012)* MPSS 14 (9-22) 59 59 (100, 93.9-100) 1912 5(0.26, 0.09-0.61)
Sparks (2012)3 CSS 18 (11-36) 36 36 (100, 90.3-100) 131 0 (0.00, 0.00-2..78) Sparks (2012)53 Css 18 (11-36) 8 8 (100, 63.1-100) 159 0(0.00, 0.00-2.29)
Guex (2013)%% MPSS 12 (11-13) 30 30 (100, 88.4-100) 146 0 (0.00, 0.00-2..50) Guex (2013)% MPSS 12 (11-13) 20 19 (95.0, 75.1-99.9) 156 0 (0.00, 0.00-2.34)
Liang (2013)57 MPSS 21 (11-39) 39 39 (100, 91.0-100) 367 0 (0.00, 0.00-1.00) Liang (2013)57 MPSS 21 (11-39) 13 13 (100, 75.3-100) 393 0 (0.00, 0.00-0.93)
Nicolaides (2013)%° SNP 13 (11-13) 25 25 (100, 86.3-100) 204 0 (0.00, 0.00-1.79) & Nicolaides (2013)° SNP 13 (11-13) 3 3 (100, 29.2-100) 226 0(0.00, 0.00-1.62)
Song (2013)6! MPSS 16 (11-21) 8 8 (100, 63.1-100) 1733 0 (0.00, 0.00-0.21) H Song (2013)6! MPSS 16 (11-21) 2 2(100, 15.8-100) 1739 1 (0.06, 0.00-0.32)
Verweij (2013)62 [ 14 (10-28) 18 17 (94.4,72.7-99.9) 486 0 (0.00, 0.00-0.76) Bianchi (2013)3 MPSS 17 (8-39) v 2 (100, 15.8-100) 1950 3(0.15, 0.03-0.45)
Bianchi (2014)¢3 MPSS 17 (8-39) 5 5 (100, 47.8-100) 1947 6(0.31,0.11-0.67) Pergament (2014)7! SNP 14 (7-40) 24 24 (100, 85.8-100) 938 0 (0.00, 0.00-0.39)
Comas (2014)¢* CSS/SNP 14 (9-23) 4 4 (100, 39.8-100) 311 0(0.00, 0.00-1.18) Porreco (2014)72 MPSS 17 (9-37) 39 36 (92.3,79.1-98.4) 3283 0 (0.00, 0.00-0.11)
Pergament (2014)7! SNP 14 (7-40) 58 58 (100, 93.8-100) 905 0 (0.00, 0.00-0.41) Shaw (2014)73 MPSS 5549 7 7 (100, 59.0-100) 188 0(0.00, 0.00-1.94)
Porreco (2014)72 MPSS 17 (9-37) 137 137 (100, 97.3-100) 3185 3(0.09, 0.02-0.28) Stumm (2014)7* MPSS 15 (11-32) 3 8 (100, 63.1-100) 463 1(0.22, 0.01-1.20)
§§‘jw (2((;})41);;" wgg 1>51(7i e H ‘1“1) gg% ?%52—15:%0;) igg g gg-gg, g-gg-é-gg; Quezada (2015)75 [ 10 (10-11) 10 9(90.0, 55.5-99.8) 2775 5(0.18, 0.06-0.42)
mm - .6, 87.2-99. H .00-0.! 76 & E 5
Quezada (2015)75 CSS 10 (10-11) 32 32 (100, 89.1-100) 2753 1(0.04, 0.00-0.20) Sonk (2013 Mpss 248-12) ! 1.(100:2:30-100) 202 0.0:00;0:00-1:81)
Song (2015)76 MPSS 9 (8-12) 2 2 (100, 15.8-100) 201 0 (0.00, 0.00-1.82) Pooled analysis (% (95% CI))
Pooled analysis (% (95% CI)) gl.xed effects model 96.3 (94.3-97.9) 0.12 (0.08 0.%;
Fixed effects model 99.2 (98.5-99.6) 0.09 (0.05-0.13) it 738)
Random effects model 99.2 (98.5-99.6) 0.09 (0.05-0.14) 2
Cochran’s Q 10.7230 (P=0.9858) 27.2044 (P=0.2474) Lot I r 2 1 )
P2 statistic (% (95% CI)) 0.0 (0.0-39.6) 15.5 (0.0-48.6) Egger, 513)
Egger bias —0.0512 (P=0.6525) 0.2367 (P=0.2270) only 0 o
Only the first author of each study is given. CSS, chr specific ing; GA, gestational age; MPSS, massively parallel shotgun 0

sequencing; SNP,

o

single nucleotide polymorphism-based method.

Table 4 Studies reporting on the application §f cell-free DNA analysis of maternal blood in screening for trisomy 13 in singleton pregnancy]|

Trisomy 13

Non-trisomy 13

Detection

False positive

99.2

% 0.09

Study Method GA (weeks) Total (n) (n (%, 95% CI)) Total (n) (n (%, 95% CI))

Chen (2011)2 MPSS — 25 25 (100, 86.3-100) 264 3(1.14,0.24-3.29)

Bianchi (2012)* MPSS 15 (10-23) 14 11 (78.6,49.2-95.3) 485 0 (0.00, 0.00-0.76) r 1

Jiang (2012)* MPSS — (10-34) 2 2 (100, 15.8-100) 901 0(0.00, 0.00-0.41) I

Lau (2012)* MPSS 12 (11-28) 2 2 (100, 15.8-100) 106 0(0.00, 0.00-3.42)

Palomaki (2012)%2 MPSS 14 (9-22) 12 11 (91.7, 61.5-99.8) 1959 16 (0.82, 0.47-1.32) 0
Ashoor (2013)%* CSS 13 (11-26) 10 8 (80.0, 44.4-97.5) 1949 1(0.05, 0.00-0.29) 0
Guex (2013)%% MPSS 12 (11-13) 13 13 (100, 75.3-100) 163 0(0.00, 0.00-2.24)

Liang (2013)%7 MPSS 21 (11-39) 3 3 (100, 29.2-100) 403 1(0.25,0.01-1.38) q 6 ?

Nicolaides (2013)%° SNP 13 (11-13) 1 1 (100, 2.5-100) 228 0(0.00, 0.00-1.61)

Song (2013)¢! MPSS 16 (11-21) 1 1 (100, 2.5-100) 1740 0(0.00, 0.00-0.21)

Bianchi (2013)%3 MPSS 17 (8-39) 1 1 (100, 2.5-100) 1913 3(0.16, 0.03-0.46)

Hall (2014)67% SNP 16 (12-22) 14 14 (100, 76.8-100) 49 0 (0.00, 0.00-7.25)

Pergament (2014)7! SNP 14 (7-40) 11 11 (100, 71.5-100) 953 0(0.00, 0.00-0.39)

Porreco (2014)72 MPSS 17 (9-37) 16 14 (87.5, 61.7-98.5) 3306 0 (0.00, 0.00-0.11)

Shaw (2014)73 MPSS >12 3 3 (100, 29.2-100) 192 0 (0.00, 0.00-1.90)

Stumm (2014)74 MPSS 15 (11-32) 5 5 (100, 47.8-100) 466 0 (0.00, 0.00-0.79)

Quezada (2015)7° CSS 10 (10-11) 5 2 (40.0, 52.8-85.3) 2780 2(0.07, 0.01-0.26)

Song (2015)7¢ MPSS 9(8-12) 1 1 (100, 2.5-100) 202 0(0.00, 0.00-1.81)

Pooled analysis (% (95% CI))

Fixed effects model 91.7 (86.9-95.5) 0.11 (0.06-0.16)
Random effects model 91.0 (85.0-95.6) 0.13 (0.05-0.26)
Cochran’s Q 21.6858 (P=0.1971) 50.2813 (P <0.0001)

2 statistic (% (95% CI)) 21.6 (0.0-55.3) 66.2 (38.7-78.2)
Egger bias —0.6143 (P=0.1104) 0.5732 (P=0.0907)

Only the first author of each study is given. *Hall reports 15 cases but one case is from Nicolaides 2013. CSS, chromosome-specific
sequencing; GA, gestational age; MPSS, massively parallel shotgun sequencing; SNP, single nucleotide polymorphism-based method.




NIPT DR / FPR: trizomi 13 - 18 - 21

DR DR DR
668/680 269/274 1237124
98.2% 98.2% 99.2%
(96.9-99.0) (95.7-99.3) {95.1-100)

FPR
41719241
0.21%
{0.16-0.29)

FPR

FPR
8/16369 1/3452
0.03%

0.05%
l {0.02-0.10) (0-0.18)
= r—

t- PSS

Benn P. Cumulative data from 6 trials for shotgun, 6 trials for targeted, and 2
trials for SNP based methods. J Clin Med, 2014
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Cell-free DNA Screening for Fetal Aneuploidy

Table 1. Cell-free DNA Test Performance Characteristics in Patients Who Receive an Interpretable
Result* <

Age 25 Age 40
years years

Sensitivity (%)  Specificity (%) PPV (%) PPV (%)

Trisomy 21 99.3 99.8 33 87
Trisomy 18 97.4 99.8 13 68
Trisomy 13 916 999 9 57
Sex chromosome aneuploidy 91.0 99.6 -1 --
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Cell-free DNA Screenmg for Fetal Aneup|0|dy

ABSTRACT: Noninvasive prenatal screening that uses cellree DNA from the plasma of pregnant women
offers tremendous potential as a screening method for fetal anguploidy. A number of laboratories have validatea

different techniques for the use of cel-free DNA as a screening test for fetal aneuploidy. Al tests have a high
sensitivity and speciicity for trisomy 18 and trisomy 21, regardless of which molecular technique is used.
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Relative amount of DNA mapping to chromosome of
interest

Thomas M, Prenatal Perspectives. 2013.




Fetal fraction Fetal Karyotype romosome 21 DNA
as % of total DNA

Any (0-100%) euploid 1.5
0% trisomy 21 1.5
4% trisomy 21 1.53
10% (typical) trisomy 21 1.58

Tum genomda 21. kromozom DNA orani % 1.5
Trizomi: total DNA sayisinda cok az artisa neden olur
Dogru analiz icin % 4 Uzeri fetal fraksiyon gerekli

= (Ymaternal)(%chr21 )(#chr21 to #expected) + (%fetal)(%chr21)(#chr21 to
Zexpected)

=(90%)(1.5%)(2/2) + (10%)(1.5%)(3/2)

= 0.0135 + 0.00225

=0.01575 = 1.6%




Chromosome-specific contribution

% sequences mapped to chromosome 2 score
in euploid in test sample calculation
v [ . 1.91
001 )&% 10 1,59 - 1,50
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Fetal fraction Fetal Karyotype Chromosome 21 DNA
as % of total DNA

Any (0-100%) euploid

0% trisomy 21 15
4% trisomy 21 1.53
10% (typical) trisomy 21
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Z-score vs fetal fraction
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| Fetal Fraksiyon / sensitivite

= This is important at lower-to-intermediate fetal ccffDNA
fractions.
= At 13 weg

s gestatiom, over 20% of pregnancies have a fetal

rate, isolated analysis of the samples comtaining 4% — 8%

fetal fraction demonstrated a detection rate of only Z5%
= Reporting of fetal fraction allows clinician to assess accuracy of

the test result Counting | Panorama

Down Down

Syndrome Syndrome
Detection Detection
Palomaki GE et al. Rate! Rate3

DNA sequencing of maternal
plasma to detect Down
syndrome:

an international clinical
validation

% Fetal DNA
Fraction




Fetal Fraction

Fetal Karyotype FF from R,

Euploid Males 0.126 (0.052)

{
Trisomy 21 0.138 (0.053)
s am W% s Trisomy 18 0.085 (0.036)
{
{

Trisomy 13 0.046 (0.032)
o Monosomy X 0.106 (0.045)°

Euploid Male  T2I TI13  Monosomy X

= Data from support the fact that more ‘false positives” are agetected
for chromosome 18 and 13 than for 21

. ————— Euploid males
Table 2. CVs and FFs obtained from v3 TruSeq . et i
. . 20 2
sequencing chemistry.? b N
Chromosome CV, % FF g’
13 0.45 0.027 %
18 023 0.014 5
21 0.44 0.027
X 0.61 0.037
0.05 0.10 0.15
2 For the MELISSA samples, the SD was obtained from a training set of 142 FF
samples from unaffected individuals (?1 females). Mean (SD], 26.2 (59) Fig. 1. Histogram of the relative frequency of samples at a given FF for maternal plasma samples from women
ITIOIH_ tags per sample carrying euploid male, trisomy 21, and trisomy 18 fetuses.
. Trisomy 13 and monosomy X are not shown because of the small numbers of these samples.




14th World Congress in Fetal Medicine

Estimation of fetal fraction-based risk and redraw success rate in cases that are not callable by NIPT
Alison Rvan, Katie Kobara, Zachary Demko, Susan J Gross

= The low FF cutoff was set at 2. 5 SD below the mean

» 713 and T18 reduced the FF by a ratio of 0. [f9

= 3n reduced the FF by a ratio of 0. 22

» PPV of 12. 1% (95% cI 5. 0-23. 3).

= This method provides a patient-specific risk score in cases
where NIPT fails due to low FF

= [n this pilot study of women identified as having high FF-
based risk score, the PPV of a high-risk call was 12. 1%.

= This information, in combination with targeted sonography,
should be useful for counseling patients and determining a
care plan.
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Cell-free DNA Screening for Fetal Aneuploidy

Rates of aneuploidy as high as 23% (due to
low fetal fraction or other unknown factors) have been
reported for women who fail to receive an interpretable

result from cell-free DNA testing.
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Trisomi 21,18,13

Maternal | Trisomi21 Trisomil8 Trisomi 13
yas Ges. Hatf. Ges. Hatf., Ges. Haf.

> 16 0 0 > 16 o8 [0 o 15 98 4y
20 1068 1200 1295 1527 | 2484 3500 4897 18013 | 7826 11042 14656 42423
5 046 1062 1147 1352 | 2200 3179 4336 15951 |6930 9778 12978 37567
30 626 703 759 895 |1456 2103 2869 10554 |4585 6470 8537 24856
35 249 280 302 356 |580 837 1142 4202 | 1826 2576 3419 9876

40

B (B Be Uy

157 227 310 1139

495 698 927

2683




Trisomi 21 taramasinda kullanilan degisik
metodlara ait yakalama oranlari

DR (%)
Maternal Yas (MY) 30
MY + II. Trimester maternal serum 50-70
biokimyasi(AFP+BETA HCG+E3)
MY+ 11-14 NT 70-80
MY+ 11-14 NT+PAPP-A+f-beta HCG [85-90
MY+NT+11-14 nazal kemik 90
MY+ 11-14 NT+ nazal kemik+PAPP-A |95
+f-peta HCG




cf DNA tam testi degildir,
tarama testidir,

Yanhis pozitit sonuclar

Yanlhis negatif sonuclar,

Pozitif test sonuclar1 mutlaka
Invaziv testler (CVS,
amniyosentez) ile dogrulanmal



Ultrasound Obstet Gynecol 2015; 45: 249-266
Published online 1 February 2015 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.14791

Analysis of cell-free DNA in maternal blood in screening

for fetal aneuploidies: updated meta-analysis

M. M. GIL*, M. S. QUEZADA*, R. REVELLO*, R. AKOLEKAR*t and K. H. NICOLAIDES*t

*Harris Birthright Research Centre for Fetal Medicine, King’s College Hospital, London, UK; tFetal Medicine Unit, Medway Maritime
Hospital, Gillingham, Kent, UK

37 calisma, 1051 Trizomi 21,
21608 normal



Table 2 Studies reporting on the application of cell-free DNA analysis of maternal blood in screening for trisomy 21 in singleton pregnancy

Trisomy 21 Non-trisomy 21

Detection False positive

Study Method GA (weeks) Total (n) (n (%, 95% CI)) Total (n) (n (%, 95% CI))

Chiu (2011)% MPSS 13 (—) 86 86 (100, 95.8-100) 146 3(2.05, 0.43-5.89
Ehrich (2011)%2 MPSS 16 (8-36) 39 39 (100, 91.0-100) 410 1(0.24, 0.01-1.35
Palomaki (2011)% MPSS 15 (8-21) 212 209 (98.6, 95.9-99.7) 1471 3 (0.20, 0.04-0.60
Schnert (2011)* MPSS 15 (10-28) 13 13 (100, 75.3-100 34 0 (0.00, 0.00-10.28)
Ashoor (2012)% CSS 12 (11-13) 50 50 (100, 92.9-100 347 0 (0.00, 0.00-1.06
Bianchi (2012)% MPSS 15 (10-23) 89 89 (100, 95.9-100 404 0 (0.00, 0.00-0.91
Jiang (2012)%8 MPSS — (10-34) 16 16 (100, 79.4-100 887 (0.00, 0.00-0.42
Lau (2012)% MPSS 12 (11-28) 11 11 (100, 71.5-100 97 0.00, 0.00-3.73
Nicolaides (2012)*° CSS 12 (11-13) 8 8 (100, 63.1-100 1941 .00, 0.00-0.19
Norton (2012)5! CSS 16 (10-38)
Sparks (2012)%3 CSS 18{11 36) 36 36 (100, 90.3-100
Guex (2013)5° MPSS - ) 30 30 (100, 88.4-100

)

)

)

)

)
)
)
8
)
)
)
)
)
)
131 .00, 0.00-2.78)
146 .00, 0.00-2.50)
Liang (2013)57 MPSS 2 39 39 (100, 91.0-100 )
Nicolaides (2013)*° SNP 13 (11-13 25 25 (100, 86.3-100 204 .00, 0.00-1.79)
Song (2013)1 MPSS 16 (11-21 8 8 (100, 63.1-100 1733 .00, 0.00-0.21)
Verweij (2013)%2 CSS 14 (10-28 18 17 (94.4, 72.7-99.9) 486 .00, 0.00-0.76)
Bianchi (2014)63 MPSS 17 (8-39) s 5 (100, 47.8-100) )
Comas (2014)54 CSS/SNP 14 (9-23) 4 4 (100, 39.8-100) 311 .00, 0.00-1.18)
Pergament (2014)7! SNP 14 (7-40) 58 58 (100, 93.8-100) 905 .00, 0.00-0.41)
) )

) )

)

)

)

367 .00, 0.00-1.00

)
)
)
)
%
81 81 (100, 95.6-100) 2888 1 (0.04, 0.00-0.19
)
)
)
)
)

1947 .31, 0.11-0.67

Porreco {201_4)-Tl MPSS 17 (9-37) 137 137 (100, 97.3-100 3185 .09, 0.02-0.28

Shaw 1"-’_014)"3 MPSS =12 11 11 (100, 71.5-100 184 .00, 0.00-1.98

Stumm (2014)74 MPSS 15 (11-32) 41 40 (97.6, 87.2-99.9) 430 .00, 0.00-0.85
uezada (2 7 : -11) 2 2 , 89.1- 2 :

d {""0_15) 3 CSS 10 (10-11 32 32 (100, 89.1-100) 2753 -0.20

Song {“—’.015)"6 MPSS 9(8-12) 2 2 (100, 15.8-100) 201 00 0 00-1.82

Pooled analysis (% (95% CI))

Fixed effects model . . 0.09 (0.05-0.13)
Random effects model 0.09 (0.05-0.14)
Cochran’s Q 10. _"30 {P 0 983 8) 27.2044 (P=0.2474)

12 statistic (% (95% CI)) 0.0 (0.0-39.6) 15.5 (0.0-48.6)
Egger bias —0.0512 (P=0.6525) 0.2367 (P=0.2270)

Only the first author of each study is given. CSS, chromosome-specific sequencing; GA, gestational age; MPSS, massively parallel shotgun
sequencing; SNP, single nucleotide polymorphism-based method.




Yakalama Yalanci poz Dadilim (%)
(DR) (%) (FPR) (%)
Trizomi 21 99,2 0,09 98,5-99,6
Trizomi 18] 96,3 0,13 94,3-97,9
Trizomi 13 91,0 0,13 85,0-95,6
45 X0 90,3 0,23 85,7-94,2
Sex krom 93,0 0,14 85,8-97,8
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Zhang et al., 2015 (BGI)

Out of 146 958 cases,

Negative cf-DNA

T Positive cf-DNA

n:145 380 n:1578
No follow-up
.23% (n:33 777) ~ 33% (n:512)
Validated n:141 603 Validdted n:1066
T21 T21
false negative ratio; 0.005% false positive ratio 7.8%
frequency ~1:18 000 test (61/781)

("Normal” 111 603 testten 6 si T21)

("678 pregnancy losses without
karyotyping confirmation were not

included").

1:13 false positive cf-DNA
-False ALARM !l




Dar et al., 2014 (NATERA)
n:31,030 patients, starting
—

n:30,705 met study criteria
—~

n:28,739 received a report 38% without follow-up
(n:10 854)

n:507 reported “high-risk" 24 r21: 82 T18: 41 113;
&l monosomy X: 1 double aneuploidy)

with follow-up ~70% (n:356) no follow-up ~30% (n:151)

true positives; ~52%, (n:184)
false positives; ~11% (n:38),

without cznogeneﬁc confirmation; ~38% (n:134)

5.3% (n:19) with ultrasound findings suggestive of aneuploidy,
10.1% gn:3 ;spontaneous abortions without karyotype confirmation,
6.2% (n:22) terminations without karyotype confirmation,

16.0% (n:57) lost to follow-up.

‘2 false negative T21 (voluntarily reported) ‘




90 gebelikte (95 fetus) cf-DNA Test Sonuglari

Kromozom Anomalileri

Tri zomi 21

Tri zomi 18
Tri zomi 13

Monozomi X
X/Y Artis
Diger otoz. Tri (T16,T22)

Mikrodel/dup sendromlari

47 tekil
3 ikiz (6 fetus)
1 YN

9

5
1ikiz YP
1ikiz YN

9
8
2

4 (2x 22q-, 1p-,
8q+)

Yalanci
negatif

Yalanci
pozitif

Gergek
pozitif

n %
43  %91,5 4

78,5
+ 3 ikiz esi

(3 ikiz esi)

6 %66,7 3  %33,3

%28,6 %71,4 1ikizesi

%55,6
%62,5
%100

%25

%444
%37,5

%75




- *cf-DNA'da Trizomi 21 igin risk saptanan olgular
- Tekil gebelik n: 47 + Tkiz gebelik n: 3 (6 fetus)
**cf-DNA "Normal” sonuglanan Trizomi 21 n:1

1 olguda higbir klasik risk faktéri yok**
Gergek pOZITIf T21 33 “ileri anne yas1” (%73), 16 "MS-TT +"

Tekil gebelik n: 43 (%91,5) @ 38 T21 USG'de bulgu+ (%82,6)
Tkiz esi n:3 8 T21 USG Normal (%17,4)

3 "ileri anne yasi” ve 1 "MS- TT +
Tiimiinde USG "normal”

T \. \.
3 ikiz gebellk (6 feTus)
3'linde “ileri anne yasi”, l'inde "MS-Tarama testi +"
3 gergek T21'li ikiz esi 3 normal karyotipli ikiz esi
3'iinde USG'de bulgusu + 3'iinde US6G “normal”




Geri;ek poiitif . dells néga’rif “mozaik
“nonmozaik Trizomi 21" - Trizomi 21 Olgusu”

T T 5

USG Bulgulan + (35 tekil + 3 |k|z esi)
Malformasyonlar (10 olguda n:12)
7 kalp anomalisi (VSD, AVSD)
2 pes equino varus
1 kistik higroma
1 plevral efiizyon
1 NIHF
Markerlar (38 olguda n:78)
23 Nazal aplazi/hipoplazi

16 Nukal kalinhk
14 Ekojenik Intrakardiak Fokus

10 Hiperekojenik intestin

6 Pelviektazi/hidronefrosis

2 ARSA

1 ters A dalgas:

1 Trikuspid regurjitasyon

1 Falanks hipoplazisi

1 Tek umblikal arter

1 borderline Ventrikulomegali
1 amnio-korio flzyon gecikmesi
1 polihidramnios




cf-DNA'da Trizomi 18 |g|n
Gergek pozitif Trizomi 18
n: 6 (°/o 66,6)

“'ler' anne yasl - - 3 "ileri anne yas!"

2 “ICSI KoTu obs’reTr'lk oyku"




Ger'gek pOZiﬁf “ileri anne yas1”, 1 "Kotii obstetrik oyki”,
Trizomi 13 n: 2 (%28,7) 2 USE'de bulgu+ (%100)

“ileri anne yasi”, 1'inde "MS-TT+"1 ikiz gebelik
USG “Nor'mal"




cf-DNA'da Monozomi X igin risk saptanan olgular
n:9

“ileri anne yas! - ileri anne yas!
1 higbir klasik risk faktord yok** 1"MS-Tarama Testi+"

1 USG'de bulgu + (EIF) 1"ICST”




cf-DNA'da X ve Y Anoploidileri igin risk saptanan olgular

timinde “ileri anne yasi”
USG bulgusu Normal

1 ICST




cf-DNA'da Diger Otozomal Trizomiler igin risk
saptanan olgular n: 2

Ger'gek posz Trizomi 16
' n:1

“ileri anne yas!" “ileri anne yas!"
+'"MS-Tarama testi +" - USG'de bulgu +
PAPP-A | p-Hco ]
USG'de bulgu +
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ACOG-SMFM
2015

ISPD 2015

ACMG 2016

RCOG 2015

Almanya-Isvicre-
Avusturya 2015

Prenatal tarama ve tani yontemlerinin faydalari,
riskleri ve alternatifleri hakkinda tim hastalar
bilgilendirilmelidir. Bu bilgilendirme NIPT yontemini
de icermelidir.

NIPT yontemi, primer yada sekonder olarak cesitli
aneuploidilerin tanisinda kullanilabilir.

Tum gebelere, NIPT'nin en duyarli kromozomal
anomali(Patau, Edwards, Down sendromlari)
tarama metodu oldugu bildirilmelidir.

Tum obstetrisyenler bu konu ile ilgili yeterli bilgiye
sahip olmalidir. Zaman icinde primer tarama
yontemi olacaktir.

NIPT , fetal trizomi 21'de her yas ve risk grubunda
primer tarama yontemi olarak kullanilabilir.







Tum
hastalar

rimester
ombine
tarama

IKinci
trimester
tarama

Ultrasonografi

ontingent
(olasilik

riskli
ve/veya
orta riskli
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Dusuk Risk Grubu?

Topluma Q&re artmis risk toSimaynn gébeler!!
Toplum riski?
1- Andploidiler igin "30" yas gebeliklerin riskidir.

Trizomi 21 Trizomi 18 Trizomi 13

1:1250 1:17000 1:33000

1:1400 1:14000 1:25000

1:380 tim

kromozom
1:700 1:7100 1:14000 anomalileri

1:1100 1:11000 1:20000

1:200 1:2400 1:4800

1:60 1:700 1:1600

2- Yapisal kromozom anomalileri igin risk artmis gebelikler;
Dengeli kromozom anomali tagiyanlar
‘Kot obstetrik oyki
IVF/ICSI gebelikler
*Yapisal kromozom anomalili gocuk (gonadal mozaisizm )




Sayisal + Yapisal Kromozom Anomali Riski

Hastalik riski ~ Onerilen girisim

Dengeli kromozom anomali tasiyicisi ebeveyn % 50 CVS-AS
Patolojik ultrason bulgusu % 1-2 - 60 CVS-KS-AS
I.Trimester tarama festi pozitif % 7- 15 CVS-AS
Ileri anne yas! % 1-15 AS-CVS-KS
IT. Trimester tarama testi pozitif %2-35 AS-CVS-KS
Kromozom anomalili gocuk 6ykiisii % 1- 2 AS-CVS-KS
Kotii obstetrik dykdi (6nce parental) % 1- 2 AS

ICSI gebelikler (6nce parental) % 1.5 AS

O halde distik risk grubu kim?

« <34 yas gebelikler?

« <30 yas gebelikler?

- TIlk trimester USG normal olan gebelikler (yastan bagimsiz)?
* 34 yas gebelikler + Trimester USG normal olan gebelikler?

« Klasik risk faktéri olmayan (IAY, KOO, IVF/ICSI, KAE, vd)?
« Ilk trimester USG normal + Klasik risk faktéri olmayan

Ucreti SUT'tan 6denmeme ve dogru genetik bilgilendirme (YP ve
YN'ler) kosuluyla "diisiik risk grubuna” aile isterse “hayir” diyemeyiz.
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Trisomi 21,18,13 ve fetal olum

12-40 ges. Haf.
(%)

16-40 ges.Haf.
(%)

Trisomi 21 30 20
Trisomi 18 30
Trisomi 13 30




Tiim populasyonda; Cost-effectivite

Ultrasound Obstet Gynecol 2015; 45: 74-83
Published online 9 December 2014 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.14693

Cell-free fetal DNA screening in the USA: a cost analysis of

screening strategies

M. I. EVANS*, J. D. SONEKt, T. W. HALLAHAN{Z and D. A. I\Rh\NTZi

*Compreher Genetics, New York, NY, USA; tDepartment of Maternal Fetal Medici ni Valley Hospital, Dayton, OH, USA;
tPerkinElm f_ bs/NTD, “.ff ille, NY, USA

-Tum gebelere
-[1k trimester sonrasi yiiksek risk
-Hibrid (35 yas iistii, ve yiiksek risk)



Table 5 Cost (US$) per patient screened using hybrid, contingent or primary cell-free fetal DNA (cffDNA) screening strategies and marginal
cost (million US$) of primary cffDNA screening using the best-case scenario for primary ctfDNA screening

Traditional screening protocol

Free p-hCG B-hCG Free 8-hCG B-hCG
Strategy (risk cut-off) + PAPP-A + NT + PAPP-A + NT + PAPP-A+ NT+ NB + PAPP-A + NT+ NB

Cost (US$) per patient screened
Hybrid (1/300) 930 969 869 883
Contingent (1/300) 941 999 854 875
Contingent (1/1000) 914 962 842 860
Primary cffDNA*(NA) 1055 1055 1055 1055
Marginal cost (million US$) of primary cffDNA screening
Hybrid (1/300) 2.4 1.7
Contingent (1/300) 1.9 1.4
Contingent (1/1000) 3.1 2.1

Tiim populasyon icin; Cost-effektif
degil



Yiiksek riskli populasyonda; Cost-
effectivite , decision analitic model

THE JOURNAL OF

MATERNAL-FETAL i 1 nfomheatthoare ot ok .
& NEONATAL iInforma

J Matern Fetal Neonatal Med, 2013; 26(12): 1180-1185
MEDICINE ® 2013 Informa UK Ltd. DOI: 10.3109/14767058.2013.770464 healthcare

Clinical utility and cost of non-invasive prenatal testing with cfDNA
analysis in high-risk women based on a US population

Ken Song', Thomas J. Musci', and Aaron B. Caughey?




-NIPT 795 Dolar, 4823 Trizomi 21,
5330 Invaziv girisim

-1. Trimester tarama, 3364 Trizomi
21, 108760 prosedur,

-1. Trimester tarama; 3919 milyon
Dolar

-NIPT; 3403 milyon Dolar



Ulkemizde Maliyet / Etkinlik
durumu

-Is giicii maliyeti diisiik

-SUT fiyatlan

-Testler disa bagimh

-Secilmis hasta grubunda kullanim
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* Fragments of extracellular
cffDNA detectable by 4 wks

- cffDNA Twith gestation

. Sufficient (10% total cfDNA)
by 7-10wk




Non-Invasive Prenatal Chromosomal Aneuploidy .
Testing - Clinical Experience: 100,000 Clinical Samples

Ron M. McCullough*, Eyad A. Almasri, Xiaojun Guan, Jennifer A. Geis, Susan C. Hicks, Amin R. Mazloom
Cosmin Deciu, Paul Oeth, Allan T. Bombard, Bill Paxton, Nilesh Dharajiya, Juan-Sebastian Saldivar

Clinical Science, Sequenom Laboratories, San Diego, California, United States of America

October 2014 | Volume 9 | Issue 10 | e109173

15t Trimester 2" Trimester 31 Trimester
20000 1 9-13 weeks 14-26 weeks 27-41 weeks

u Maternal Age

u Ultrasound Finding

® Serum Biochemical
Screening

® Personal or Family History

1t Trimester: 54.1%
2M Trimester: 43.4%
3rd Trimester: 2.5%

15000

Other Risk Factors
(intemational testing only)

>
§ Mutiple Reasons
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Ultrasound Obstet Gynecol 2015; 45: 74-83
Published online 9 December 2014 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.14693

Cell-free fetal DNA screening in the USA: a cost analysis of
screening strategies

M. I. EVANS*, J. D. SONEKY, T. W. HALLAHAN¢% and D. A. KRANTZ#

_ Primary
Contingent . cffDNA screening
strategy Hybrid strategy
strategy
Age
< 35 years > 35 years
Traditional Traditional
screen screen
Screen-positive | Screen-negative REESRIE PERILVE | SeEehsRRgaNIve
cffDNA cffDNA cffDNA cffDNA
screening screening screening screening
T21-positive | T21-negative T21-positive | T21-negative T21-positive | T21-negative T21-positive | T21-negative
1 1 1 1
Invasive || No further | | No further Invasive || No further | [ No further Invasive || No further Invasive || No further

testing testing testing testing testing testing testing testing testing testing
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Ultrasound Obstet Gynecol 2015
Published online in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.15783

Clinical implementation of routine screening for fetal
trisomies in the UK NHS: cell-free DNA test contingent on
results from first-trimester combined test

M. M. GIL*, R. REVELLO*, L. C. POON*, R. AKOLEKAR*{ and K. H. NICOLAIDES*

Table 3 Distribution of risk from the combined test in 11 692 women with singleton pregnancy attending National Health Service hospitals,
according to trisomic outcome

Trisomy 21 Trisomy 18 Trisomy 13 Unaffected
Risk cut-off (n=47) (n=24) (n=4) m=11617)
>1in 10 0 (63.8) 9:(79.2) 4 (100) 62 (0.5)
>1in20 6 (76.6) 0 (83.3) 4 (100) 101 (0.9)
>1in 50 8 (80.9) 1(87.5) 4 (100) 208 (1.8)
>1in 100 1 (87.2) 2:(91.7) 4 (100) 393 (3.4)
>11in 500 6 (97.9) 3.(95.8) 4 (100) 1351 (11.6)
>1in 1000 46 (97.9) 24 (100) 4 (100) 2181 (18.8)
>1in 1500 6 (97.9) 4 (100) 4 (100) 2870 (24.7)
>1in 2000 6 (97.9) 4 (100) 4 (100) 3429 (29.5)
>1in 2500 6 (97.9) 4 (100) 4 (100) 3938 (33.9)
>1in 3000 6 (97.9) 4 (100) 4 (100) 4453 (38.3)
>11in 3500 7 (100) 4 (100) 4 (100) 4899 (42.2)

N e AT . & o A6\



Risk cut-off

Trisomy 21

(n=47)

Trisomy 18
(n=24)

Trisomy 13

>11n 10
>11n 20
> 1 1n 50
>11n 100
= 1N ()(]
>11n 1000
> 11n JU
> 1 1n 2000
>11n 2500
> 1 1n 3000
>11n 3500

0 (63.8)
6 (76.6)
3 (80.9)
(87 2)

46 (97.9)
6 (97.9)
6 (97.9)
6 (97.9)
7 (100)

19 (79.2)
20 (83.3)
21 (87.5)
291, 7)
24 (100)
4 (100
4 (100)
4 (100)
24 (100)
4 (100)
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=1/100
Yuksek riskli
%3,9

Invazif test
NIPT
Test ypk

41/47 Trizomi 21 %87
22/24 Trizomi 18 %92
4/4 Trizomi 13 %100

11.692 hasta

Ilk trimester
kombine risk

1/100-1/2500
Orta riskli
%30,4

NIPT
Test yok

rizomi
%10

2/24 Trizomi 18
°/08

<1/2500
Dusuk riskli
%065,7

1/47 Trizomi 21
%2




=1/100 ; <1/2500

Yiiksek riskli Dusuk riskli

Invazif test
%38 NIPT %92
NIPT %60
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|. Trimester test sonuclari;
Risk > 1/10 veya NT > 3,5mm
Invaziv tanisal test (CVS)

- Risk 1/10-1/500-1000 arasi;
yuksek risk ve orta risk grubu;
CfDNA secenegi

Cell-Free DNA Testing fof fetal chromosomal anomalies in clinical practice:
Austrian-German-Swiss recommendations for non-invasive prenatal tests (NIPT),
Ultraschall in Med 2015; 36(05);507-510



|. Trimester test sonuclari;

Risk > 1/100 ustu, CVS veya
cfDNA

- Risk 1/100-1/2500aras1; orta risk
grubu; cfDNA secenegi

Clinical implementation of routine screening for fetaltrisomies in the UK NHS:
cell-free DNA test contingent on results from first-trimester combined test
M.M GIL, K. H. NICOLAIDES, Ultrasound Obstet Gynecol 2015



Ultrasound Obstet Gynecol 2015
Published online in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/u0g.15783

Clinical implementation of routine screening for fetal
trisomies in the UK NHS: cell-free DNA test contingent on

results from first-trimester combined test

M. M. GIL*, R. REVELLO*, L. C. POON*, R. AKOLEKAR*t and K. H. NICOLAIDES*

*Harris Birthright Research Centre for Fetal Medicine, King’s College Hospital, London, UK; +Department of Fetal Medicine, Medway
Maritime Hospital, Gillingham, Kent, UK

1/100-1/2500;
populasyonun %25
Trizomi 21; DR %97
Trizomi 13 ve 18 DR %95




[l Trimester test sonuclari;

-Risk >1/270; yuksek risk grubu
cf DNA secenegi

Cell-Free DNA Testing fof fetal chromosomal anomalies in clinical practice:
Austrian-German-Swiss recommendations for non-invasive prenatal tests (NIPT),
Ultraschall in Med 2015; 36(05);507-510
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= Major fetal anomali

cfDNA? CVS/AS 7

e —

MSS anomalileri » Kardiak anomali

=  Mikrosefali = AV kanal

=  Ventrikilomegali = VSD (membrandz)
= ACC = Fallot, DORV, TGA
= HPE = Konotrunkal anom.
= Serebellum — post fossa = HLHS, AoCoa

= NTD o =  Timus kiigiik / yok
= Koroid pleksus Kisti = Kistik higroma

Iskelet anomalilers = Omfalosel

=  Ayak deformiteleri

= El parmak anomalileri " Duodenal atrezi

= Radius aplazisi = Diafragma hernisi
Yiiz anomalileri =  Uriner anomaliler
= Median cleft = Hidronefroz

= Retro - mikrognati = Displastik bobrek
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Tani testi? Tarama Testi?

a Cf-DNA “KESINLIKLE” BiR TARAMA
TESTIDIR.

= SENSITIVITESI VE SPESIFITESI YUKSEK BIR
TARAMA TESTI OLARAK KABUL
EDILMELIDIR.

= Her testin bir yanls pozitif ve yanlis negatif
araligi vardir ama bu testteki oranlar tani testi
diyebilecegimiz sinirlarin disindadir.

= Plasenta (sitotrofoblast) bazl bir 6rnekten
calisildigi icin fetlisle uyumlu olmayan
sonugclar elde edilebilir.



Hata nedenleri

= Maternal Mozaisizm

= Vanishing twin

= Kanser

a Plasentaya sinirh mozaisizm






Plasentaya sinirh mozaisizm siklhigi canl
dogumlarda ~% 1,5.



Pozitif test sonucu

» Teyid igin secilecek teste gebelik haftasina gore
karar verilmesi gerekir.

a CVS ve amniyosentez iki kullanilabilecek yontem

» Kordosentez hi¢ bir mozaisim turunde iyi bir
arastirma yontemi degildir. Bu nedenle bu ¢alismada
da, CVS yada amniyosentezdeki mozaisizm
kuskularinda da KULLANILMAMALIDIR.

a Eger USG pozitif ise CVS
a USG negatif ise ve gebelik haftasi 15 Gzerinde ise AS

» Cff-DNA monozomi X riski gosteriyorsa
amniyosentez



CVS

Avantaj:

= Direkt preparasyon + Kultur + FISH ve
QF-PCR ile test olanag: saglar

Dezavantaj:

= Plasentaya sinirll mozaisimde yaniltma
olasiigi vardir. Biyopsi yine plasentadan
alinmaktadir.



CVS

a CVS'te direkt preparasyon ve kultirun
beraber yapilmasi gereklidir.

» Plasentaya sinirl mozaisizmlerde kulturde
gercek fetal karyotipin tespit edilmesi
olasiig daha yuksektir.



Tip | CPM/ Amniose | Sikhk
TFM ntez (%)

CPM
II CPM
III CPM
IV.  TFM
V. TFM
VI TFM

Anormal
Normal
Anormal
Anormal
Normal
Anormal

Normal
Anormal
Anormal

Normal
Anormal
Anormal

Norma
Norma
Norma
Anorma
Anorma
Anorma

42
10
1,5
6
5,5

CPM: Plasentaya sinirll mozaisizm (Confined placental mosaicism)
TFM: Gercek Fetal Mozaisizm (True Fetal Mosaicism)



Erken amniyosentez

Avantaj:

= Kultur + FISH ve QF-PCR ile test olanag
saglar

Dezavantaj:

a Plasentaya sinirh mozaisimde yaniltma
olasihgi vardir. Plasental hicre sikhigt
fazladr.

= Hucre miktan az olduqgu igin test
basansizlig olasiigi yliksek



Amniyosentez

Avantaj:

= Kultir + FISH ve QF-PCR ile test olanag
saglar

a En iyi test segenegidir.

Dezavantaj:
= 16. hafta sonrasi yapilmasidir.

= 12. haftada sonucunu alan bir hastada bu
sureyi beklemek sikintilidir.



Yaklasim oOnerileri

14.-15. haftadan once tespit edilen anormalliklerde
CVS yapilmasi

CVS'ten FISH ve direk preparasyon ile eg zamanli
degerlendirme

FISH ile 100 ve Uzeri hucre degerlendirme

Cff-DNA ile Uyumlu sonug/ Mozaisizm yoksa
terminasyon

Hastaligin tipini (Translokasyonlu, regller, mozaik)
belirlemek ve danismanlik igin kiiltir yapiimasi

Aile kulturu beklemek isterse terminasyon igin kulturun
beklenmesi



Yaklasim oOnerileri

= 15 hafta ve sonrasinda amniyosentez
yapilmasi

s FISH veya QF-PCR ile cff-DNA sonucunun
hizl teyidi

= Hizh testler sonucu teyid ederse terminasyon

= Hastaligin tipini (Translokasyonlu, reguler
mozaik) belirlemek ve danismanlik igin kltir
yapilmasi

= Aile kultiru beklemek isterse terminasyon igin
kilturin beklenmesi



Yaklasim onerileri

a Her pozitif vakada ultrason ile hastaligin
bulgularinin arastiriimasi

= Mozaisizm dusundiren invaziv islem
sonugclarinda kultur sonucunun beklenmesi

a CVS ile durumun netlesmemesi halinde
amniyosentez onerilmesi



Test normal gikti, sonradan ultrason bulgulari
tespit edildi.

s Invaziv girisim sarttir.



Kontrendikasyonlari

= Genetik hastalik kuskusu yaratan pozitif
aile oykusu

= NT artigi

a Biyokimyasal tarama testlerinde gok
yuksek risk (1/10?- 1/50?)

= Parsiyel mol



Ana sorun

= Dogrudan “musteriye” satis

= Medya reklamlari

= Her derde deva olarak sunulmasi

» Tek gen hastaliklarinda bile dnerilmesi
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Sonug verilemeyen vakalar

= Kan alim ve trasport sorunlari

(yetersiz miktar, hemoliz, yanls
etiketlendirme, gecikme)

Dusuk fetal fraksiyon( genellikle
%4 alti) n

= Analiz sorunlan ( DNA PR
ekstrasyonu, ampifilikasyon Wong € e . Prenatal Diagrosis 2013
sekanslama).

%4,1 ( 0.8% to 12.6%)

Rink and Norton, Seminars in Perinatology 2015

20
1

-] 3
......
(-]

Fetal ciDMA (3%)




Table T Proportion of pregnancies with 24% fetal cell-free DNA
on first blood draw

Pregnancies with 4% fetal

Matemal weight bin (kg) S L Takle 2 Proportion of women with 24% fetal cfDNA on repeat
<50 BO9 99.8 blood draw

230t 483 .6 Maternal #:4%fetalon  #oftoll % with 24% on
&0 < 71 #7734 9g.7 weight bin (kg) Znd drow patients 2nd drow

>70« 80 4313 98.8 = - = kg
290100 14 23 A07%
>80 <50 2574 98.2 N
>100< 110 13 73 50.1%
=50« 100 1608 96.3 o R __ -
>110< 120 10 7 53.8%
=100<110 2] ¥ >120<130 2 7 28.6%
=110<120 508 BY.B =130 140 =5 13 33.5%

2120130 298 BF % =140 2 11 18.2%

2130140

=140

Prenatal Diagnosis 2013



Sonug verememe (No call) oranlar

‘Massive Parallel
Sequencing (MPS)

Chromosome Specific
Seqguencing (CSS)

SNP-Based Analysis
Total

Sonuc¢ verememe( No
call) oranlari

% 1.58
% 3.56

% 6.39
% 2.06

Yaron Y. Prenatal Diagnosis
2016




Sonug verilemeyen vakalar

= Sonug alinamayan vakalarda aneuploidi
daha fazla (%2.7-23)

Norton ME,et al.,, NEJM 2015

= 2,5 kat fazla aneuplodi.
Pergament E et al., Obstet Gynecol 2014

- Fetal trizomy 18, 13, monozomy X ve
triploidide fetal fraksiyon dusuk.

Palomaki GE, et al. Prenat Diagnosis 2015




Aneuploidilerde fetal fraksiyon

P < 0.001

Fetal fraction (MoM)

Revello et al., Ultrasound in Obstetrics & Gynecology 201



http://onlinelibrary.wiley.com/doi/10.1002/uog.15851/full#uog15851-fig-0002

Sonug alinamayan vakalarda yapilmasi
gerekenler

= Laboratuvarlar fetal fraksiyon oranini bildirmeli,

= Sonu¢ alinamama sebebi, laboratuvar tarafindan
aciklanmal,

a Tekrar 6rnek alma (%50-60 sonug alinmakda),
a Eger yapilmadi ise 1. yada 2. tarama testi,

a Detayh USG,

= Tanisal testler,

= Uygun gebelik haftasinda alinip fetal fraksiyon
dusuk ise tanisal test,

= Obez ise diger tarama testleri 6nerilebilir.

ACOG 2016
ACMG 2016



Sonug alinamayan vakalarda yapilmasi
gerekenler

= SNP ve Array bazl testlerde UPD yada
Parental akrabalik, sonug verememeye
sebep olabilir.

= Konsultasyon ve/veya tanisal test

ACMG 2016
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[kizlerde cf DNA?

Kullanilabilir;

-Sonug¢ alamama oram yuksek (%3,6, tekil
Yol 7)

-Yakalama (DR) oram1 daha dusuk

-Diisiik fetal fraksiyon oran1 (%11,7, tekil
%8,7)

-IVF ve maternal kilo bagimsiz risk faktorleri
-Her iki fetustan cfDNA

-Monozigotik- dizigotik

-Targeted sequencing



Ultrasound Obstet Gynecol 2015; 45: 249-166
Published online 1 February 2015 in Wiley Online Library (wilevonlinelibrary.com). DOL 10,1002 uog. 14791

Analysis of cell-free DNA in maternal blood in screening

for fetal aneuploidies: updated meta-analysis

M. M. GIL*, M. 5. QUEZADA*, R. REVELLO*, R. AKOLEKAR*t and K. H. NICOLAIDES*t

*Harris Birthright Research Centre for Fetal Medicine, King's College Hospital, London, UK; tFetal Medicine Unit, Medway Maritime
Hospital, Gillingham, Kent, UK

[kizlerde Trizomi 21:
DR, %93,/
FPR: 90,23



Vanishing twin cfDNA?

% 5-36 1Kiz; vanishing

-Non viable fetusun fetoplasental
artiklarindaki hticrelerin apoptozu
cfDNA sonuclarini etkileyebilir
-Diskordant sonuclarin % 15 inde
‘vanishing twin’ var

-Fetal kayiptan en az 6-8 hafta
sonrasina kadar CFDNA gortiliir



I\VE- cfDNA, sonuc alamama oranlari

cfDMNA test failure rate (%)
cfDNA test failure rate (%)
cfDNA test failure rate (%)

Twin  Singlcton IVF MNon-IVF <100kg =100kg

Figure 2 Relationship of maternal and pregnancy characteristics (pregnancy status (a), mode of conception (b) and maternal weight (c)) with
failure of cell-free DMNA (cfDMNA) testung of maternal blood for ancuploidies. IVF, in-vitro fernlizaton.

Ultrasound Obstet Gynecol 2015; 45: 61-66
Published online 4 December 2014 in Wiley Online Library (wileyonlinelibrary.com). DOL: 10.1002/uog. 14590

Performance of screening for aneuploidies by cell-free DNA
analysis of maternal blood in twin pregnancies

E. BEVILACQUA*, M. M. GIL1, K. H. NICOLAIDESt, E. ORDONEZ4, V. CIRIGLIANOH4,
H. DIERICKXS, P. J. WILLEMSS and J. C. JANI*




cfDNA?

-Test performansi IVF
gebeliklerinde etkileniyor, (kiicuik
plasenta, apopitoz)

- Ovum donasyonu fark
yaratmiyor



cfDNA - LMWH

-C-G (Cytozin-Guanin oram),
%42 den %44’¢ cikiyor,

- Test basarisizligl, sonuclar
etkileyebilecegine dair bildiriler,
-Ornek alimi verilecek dozdan
hemen Once
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Ultrasound Obstet Gynecol 2013; 41: 247-261 D:T -IlII
Published online 24 January 2013 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.12364

Meta-analysis of second-trimester markers for trisomy 21

M. AGATHOKLEOUS*, P. CHAVEEVA*, L. C. Y. POON*, P. KOSINSKI* and K. H. NICOLAIDES*t

= Intrakardiak ekojen fokus

= Ventrikiilomegali

= Nukal fold (>6 mm)

= Ekojen barsak

= Hidronefroz

= Kisa humerus

= Kisa femur

= ARSA

= Nazal kemik kisalig1 / yoklugu



Ultrasound Obstet Gynecol 2013; 41: 247-261 D:T -Illl
Published online 24 January 2013 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.12364 —

Meta-analysis of second-trimester markers for trisomy 21

M. AGATHOKLEOUS*, P. CHAVEEVA*, L. C. Y. POON*, P. KOSINSKI* and K. COLAIDES*T
Marker LR+ (95% CI) LR~ (95% CI) |LR isolated marker*
Intracardiac echogenic focus | 5.83 (5.02-6.77) 0.80 (0.75-0.86) 0.95
Ventriculomegaly 27.52 (13.61-55.68) | 0.94 (0.91-0.98) 3.81
Increased nuchal fold 23.30 (14.35-37.83) | 0.80 (0.74-0.85) <l
Echogenic bowel 11.44 (9.05-14.47) | 0.90 (0.86-0.94) 1.65
Mild hydronephrosis 7.63 (6.11-9.51) 0.92 (0.89-0.96) 1.08
Short humerus 4.81 (3.49-6.62) 0.74 (0.63-0.88) 0.78
Short femur 3.72 (2.79-4.97) 0.80 (0.73-0.88) 0.61
ARSA 21.48 (11.48-40.19) | 0.71 (0.57-0.88) 3.94
Absent or hypoplastic NB 23.27 (14.23-38.06) | 0.46 (0.36-0.58) 6.58

*Derived by multiplying the positive LR for the given marker by the negative LR of each of all other markers, except for short humerus.
ARSA, ab ight subclavi NB, nasal b




Ultrasound Obstet Gynecol 2015; 46: 266-276
Published online 6 August 2015 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.14774

Aberrant right subclavian artery in fetuses with Down
syndrome: a systematic review and meta-analysis

C. SCALA*, U. LEONE ROBERTI MAGGIOREf, M. CANDIANIt, P. L. VENTURINI*,
S. FERRERO*, T. GRECOf and P. CAVORETTOT

ARSA - prevalans
Down sendromlu fetuslarda % 23.6
Euploid fetuslarda % 1.02

ARSA olgularmin en azindan % 20°de ek anomali (+)

[zole ARSA olgularinda fetal karyotipleme icin data yetersiz
Background risk yiiksekse veya ek bulgu varsa karyotip +
22011 delesyon arastirilmal:
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Trizomi
21

Trizomi
18

Trizomi
13

Yanhs
pozitiflik

Pozi Negativ
olabilirlik | olabilirlik
orani orani

(+ LHR) [(- LHR)

1417 1/125

1076 1/31

1022 1/12




m Sens: 99,2% | 1:100.000 1/71 (1,4%)  1/12.500.000

s FPR: 0:07% 1:10.000 1/8 (%12,4)  1/1.250.000
o + LHR: 1417

= 1/-LHR: 125

1:1000 1/1,7(%58,6)  1/125.000
1:500 1/1,4(%73,9)  1:62.500

LR+ = sensitivity / (1-specificity) 1:100 1/1,07(%93,4) 1/12.500
(a/(a+c)) / (b/(b+d))

LR- = (1-sensitivity) / specificity = | 1:10 1/1.007(%99,3 1/1250

(c/(a+0)) / (d/(b+d)) )

Post-test odds = pre-test odds *

LR 1:2 1/1.001 1/250

Pre-test odds = pre-test (%99,9)

probability / (1-pre-test

probability) Gil MM, ISUOG 2016

Post-test probability = post-test
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Genetic &1 NIPT/Cell Free DNA Screening ﬁ'ﬁgﬁi

Counselors Predictive Value Calculator

Overview PPV Calculator NPV Calculator Definitions FAQs Resources References

Please select the chromosome condition and matermnal age at the time of EDD.
Alternatively you choose to enter Prevalence directly.

rsomy D) 6 )

The estimated prevalence of Trisomy 21 at 16 weeks gestation for women who are 35 at EDD is 1 in 296. Where does this
number come from? See the FAQs from the menu above for details.

Sensitivity: Specificity:

99,2 99,91

The default performance metrics for Trisomy 21 are set at a sensitivity of 99.2 and specificity of 99.97 based on the weighted and pooled
data from a meta-analysis by Gil et al (2015). The user may wish to change these inputs to reflect the performance statistics provided by the
referral laboratory.




Ikinci trimester ultrasonografik markirlar

5% | LR—(95% | LR izole
CI) markir

ntrakardiyak

DR (95%
CI) (%)

24.4 (20.9-
28.2)

7.5 (4.2-12.9)

26.0 (20.3-
32.9)

16.7 (13.4-20.7)

13.9 (11.2-17.2)
30.3 (17.1-47.9)
27.7 (19.3-38.1)

30.7 (17.8-47.4)

59.8 (48.9-

FPR (95
CI) (%)
3.9 (3.4-4.5)
0.2 (0.1-0.4)

1.0 (0.5-1.9)

1.1 (0.8-1.5)

1.7 (1.4-2.0)
4.6 (2.8-7.4)
6.4 (4.7-8.8)

1.5 (1.0-2.1)

2.8 (1.9-4.0)

Agathokleous M et al., Ultrasound Obstet Gynecol 2013

5.83 (5.02-6.77)

27.52 (13.61-
55.68)

23.30 (14.35-
37.83)

11.44 (9.05-
14.47)

7.63 (6.11-9.51)
4.81 (3.49-6.62)
3.72 (2.79-4.97)

21.48 (11.48—
40.19)

23.27 (14.23-

0.80 (0.75-0.86)

0.94 (0.91-0.98)

0.80 (0.74-0.85)

0.90 (0.86—0.94)

0.92 (0.89-0.96)
0.74 (0.63-0.88)
0.80 (0.73-0.88)

0.71 (0.57-0.88)

0.46 (0.36-0.58)

0.95

3.81

3.79

1.65

1.08

0.78

0.61

3.94
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o20Risk.htm

f
x BETA TESTING

d Risk A

Home > Calculators > Age Adji

Genetic scnography has been used to adjust the age related a pricri risk for Down syndrome | and increase the detection rate for Down
syndrome [1, 2]. Some authors suggest that the genetic senogram should not be used as a sequential test following serum biochemistry
and question the association of most isolated soft markers with Down syndrome in women at low risk [3, 4]. Women with a high a priori
risk for Down syndrome should consider amniocentesis for karyotyping regardless of a normal ultrasound [1, 3]

The calculator below may be used to estimate the risk for Down syndrome after a "genetic sonogram”.

To use the calculator :

1. Enter the mid trimester risk for Down syndrome in the aprior risk directly, or select the patient's age at the time of
delivery and press use maternal age to use the values from The California Prenatal Screening Program Provider Handbook.
2. Select the markers (if any) found during the sonogram. Press "Calculate Likelihood Ratio" or enter the value for likelihood
ratio directly.

3. Press "Calculate Posterior Probability” to obtain the patient specific risk for Down syndrome,

C ion of Age Adj!

d Risk A

Mid trimester aprioni risk of Down Syndrome is

Use midtrimester risk for Down syndrome by matemal age of 20 ¥ |
Use Matemal Age for Apriori Risk [5] ‘

Ultrasound Marker [6] * Likelihood Ratios [7]

| Nuchal fold
Thickened soft tissue at the fetal occiput 17
> =6 mm between 15 to 20 weeks'

[ Hyperechoic bowel
Bowel echegenicity comparable to bone

http://perinatology.com/calculators/Do
wn%20Syndromee%20Revised%20Ris
k.ht

B sup 000 Appenci s Uyl k] -Nicoof el

Girig | Ekle Formaller —~ Veri Gordndm ~~ Acrobat

S G

opyala

Sayfa Dizeni Gazden Gegr

E Otomatik Toplam *
i P

@ Dalgu~
() Temie *

Calibr W12 A

KT A || AY||EEE

- v

=) Metni Kaydir 7l

Sirala ve Filtre Bulve
Uygula~  Seg™i

Dizenleme

L o O
,]—H I j | *m X
gl R
Kosullu  TabloOlarak Hiwe || Eke  Sil

Bicimlendirme * Bigimlendir - Stilleri

Stiller

apistir
. JBi;\m Bayacsi

Pano r.

B19

ol 0

2 Bregirve Ortala fg' || e i

Yaz Tipi Hizalama

o

Sap Huereler

[=J Short humerus
Measured to Expected Humeral Length is < 0.9

Expected Humeral Length = -7.9404 + 0.8432 * BPD
Measured Humeral Length BPD
Calculate > | MHU/EHL =]

=) Short femur
Measured to Expected Femur Length is <= 0.91

Expected Femur Length = -9.3105 + 0.9028 * BPD
Measured femur Length ‘ ‘ BPD(
Calculate > | MFLUEFL= | |

A B
Present/Absent (choose from drop-down)
Not known

| Marker

) Intracardiac echogenic focus
3 IMild hydronephrosis.

L Short femur

3 Echogenic bowel

Not known

Not known

Not known

3 Increased nuchal fold Not known

T Aberrant right subclavian artery Not known

3 | Absent or hypoplastic nasal bone Not known

"I Echogenic intracardiac focus
Discrete echogenic spot as bright as bone

[ Pyelectasis

http://onlinelibrary.wiley.com/store/10.1002/uog.12364/a
sset/supinfo/uog12364-sup-0002-
AppendixS1.xls?v=1&s=2c3d7d64b93d99dd665c355acOff

) Ventriculomegaly Not known

0

LR for combination:

1
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Cf-DNA etki alani

= Trizomi 21 %% % %
s Trizomi 13-18 % %
s Seks kromozomlan %

= Mikrodelesyon/ duplikasyon (sadece
Shutgun ile mimkin) %

a Rh tespiti (Ozel istem gerekir) ¥ % %

= Tek gen hastaliklan (Dominant
hastaliklarda, babadan kalitiyorsa, 6zel
tasarimla) % % %



Cf-DNA etki alani

= Triploidi (SNP bazl yontemlerde tespit
edilebilir) % % %

= Mozaisizm %



Cf-DNA invaziv islemin yakaladig neleri “sikhkla"”
yakalayamaz?

= Trizomi 13, 18, 21, seks kromozom disi
saylisal anomaliler (Sadece bazilarini shotgun
yontemi)

= Dengeli translokasyonlan ve inversiyonlari

= Tum genomdaki delesyonlari/duplikasyonlari

= Mozaik sayisal degisiklikleri

s CVS sayesinde yakalanan uniparental
dizomileri



Cf-DNA genetik anamnezin yakaladig neleri
yakalayamaz?

= Tek gen hastaliklarini
= Multifaktoriyel hastaliklar

= Mental retardasyon ve anomalilere neden
olan ¢ok sayida hastaligi



Genetik Danisma

s PROGNOSTIC IMPORTANCE OF GENETIC
ANAMNESIS BEFORE PRENATAL DIAGNOSIS
World Congress of Perinatal Medicine for
Developing Countries

s Biyokimyasal tarama testlerinde yuksek riski
olan ailelerde genetik anamnez, hastalarin
%15'inde ek genetik test, test gesidinin
degistirilmesi, farkh hastalk tespiti gibi yan
faydalar saglyor.
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Mikrodelesyon/duplikasyon igin tarama?

Literatirde cok tartismali.

Yanlis pozitifler nedeniyle girisim hizi artacagindan
meslek kuruluglar: desteklemiyor.

Ancak tim genom amplifikasyonu ile ¢alisan
testler/firmalar bu degisimleri gorebiliyor ve bunu
kullanmak istiyor.

. Current controversies in prenatal diagnosis 1: should NIPT
routinely include microde|etic:ns/micrc::du|:J|'|cr:}|tic:n53Jr

- Tai 33 51
Nancy C. Rose'?*3 Peter Benn™* and Aubrey Milunsky®=*

Intemounkin Healthcare, Salt lake City, UT, USA
?n_l'll‘.-"_"bﬂ}' af Utah, Salt Lake City, UT, USA
'-"-_|'||v_"z-|l}' of Connecticut Health Cenler, Famington, CT, LSA
“Center for Human Genelics, Cambridge, MA, USA

Tufts University Schao of Medicine, Baston, MA, USA

p=

Conespondence to: Naney C. Rase. Email: nancy.rose@imail.arg; nancy rose@hse uioh edu

; This wiillen dzbele summarizes the onal preseniations made al the 201 5 Inlemationa "_'r'.J-'.:l-'_‘i}' for Prenala Dlu;_]'l-‘.::-l:- meeling in Wy shinglon, D
does nal necessarlly reflect the personal apinions of each of the authors.
o i ! flect 1 the: it

*Drs. Rose, Benn, and Milunsky contributed equally 1o this work.
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Expanding the scope of noninvasive
prenatal testing: detection of fetal

microdeletion syndromes

Ronald ]J. Wapner, MD; Joshua E. Babiarz, PhD); Brynn Levy, MSc (Med), PhD;
Melissa Stosic, MS; Bernhard Zimmermann, PhD; Styrmir Sigurjonsson, PhD;
Nicholas Wayham, BS; Allison Ryan, PhD); Milena Banjevic, PhD; Phil Lacroute, PhD;
Jing Hu, PhD; Megan P. Hall, PhD; Zachary Demko, PhD; Asim Siddiqui, PhD;
Matthew Rabinowitz, PhD; Susan J. Gross, MD; Matthew Hill, PhD; Peter Benn, DSc

OBJEGTIVE The purpose of this study was to estimate the perfor-
mance of a single-nucleotide polymorphism (SNP)—based noninvasive
prenatal test for 5 microdeletion syndromes.

STUDY DESIGN: Four hundred sixty-nine samples (358 plasma
samples from pregnant women, 111 artificial plasma mixtures) were
amplified with the use of a massively muttiplexed polymerase chain
reaction, sequenced, and analyzed with the use of the Next-generation
Aneuploidy Test Using SNPs algorithm for the presence or absence of
deletions of 22q11.2, 1p36, distal 5p, and the Prader-Willi/Angelman
region.

RESULTS: Detection rates were 97.8% for a 22q11.2 deletion (45/
46) and 100% for Prader-Willi (15/15), Angelman (21/21), 1p36

deletion (1/1), and cri-du-chat syndromes (24/24). False-positive
rates were 0.76% for 22g11.2 deletion syndrome (3/397) and
0.24% for cri-du-chat syndrome (1/419). No false positives
occurred for Prader-Willi (0/428), Angelman (0/442), or 1p36
deletion syndromes (0/422).

CONCGLUSION: SNP-based noninvasive prenatal microdeletion screen-
ing is highly accurate. Because clinically relevant microdeletions
and duplications occur in =1% of pregnancies, regardless of maternal
age, noninvasive screening for the general pregnant population should
be considered.

Key words: microdeletion, noninvasive prenatal testing, single-
nuclectide polymorphism

Cite this article as: Wapner RJ, Babiarz JE, Levy B, et al. Expanding the scope of noninvasive prenatal testing detection of fetal microdeletion syndromes. Am J Obstet

Gynecol 2015;212:332.e1-9,




cf-DNA'da Mikrodelesyon/duplikasyon igin risk saptanan
olgular n:4

1p del
Yanhs Pozitif

2 “ileri anne yas!"
. USG Normal USG Normal

Gercek Pozitif

Klasik risk faktord yok**
AS
aCGH 180K 46,8g+.arr8q22.3q23.1 x3 (4 Mb dup de novo)
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DiGeorge ve Cf-DNA

= Her tur konotorunkal anomalide DiGeorge

= Supravalvular aortik stenozda Williams
sendromu

s Kompleks kardiak anomalilerde

= Kalp anomalisi + ek anomalide kromozom
analizi/ gerekirse mikroarray/ gerekirse
ekzom gibi panel testler gerekir.

= Bu gebelerde invaziv islem endikasyonu
vardir.



Tekli ve kombine anomalilerde

a Standart bir test protokolu yoktur.

= Bulgularin kombinasyonuna gore test akigi
planlanir.

= Yakin zamanlarda array- ekzom yada
mikroarray- ¢coklu gen panel testleri
uygulamaya daha fazla girmistir.

= Su an bu hastalarda Cf-DNA nin yeri
yoktur.
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cfDNA — preterm dogum

cfDNA fetal fraksiyon orani ile
pretem dogum arasinda 1ilisk1 yok
(e o4 it ad- o7 N1 <47 N
-cfDNA, 1,004, 0,922, 0,946 mom
-Term dogum, 1,015 mom

Ultrasound Obstet Gynecol 2014

Published online in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.14666
Fetal fraction of cell-free DNA in maternal plasma

in the prediction of spontaneous preterm delivery

M. S. QUEZADA, C. FRANCISCO, D. DUMITRASCU-BIRIS, K. H. NICOLAIDES and L. C.
POON



cfDNA — preeklapmsi
(< 34 hft oncesi dogum),

Genom Erken Kontrol
Equivalent (GE) | preeklampsi

11-13hft mediah 2104 GE 1590 GE

total cfDNA
11-13 hft median % 6,8 % 8,7
Fetal fraction

Fark var ama, bu farklar mom’a ¢evrildiginde
anlaml1 degil,

Ultrasound Obstet Gynecol 2014

Published online in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.14666

Fetal fraction of cell-free DNA in maternal plasma

in the prediction of spontaneous preterm delivery

M. S. QUEZADA, C. FRANCISCO, D. DUMITRASCU-BIRIS, K. H. NICOLAIDES and L. C. POON



cfDNA — preeklapmsi
(< 34 hft 6ncesi dogum),

Gec Kontrol
preeklampsi

20-24hft median
fetal fraction % 8,2 % 9,6
cfDNA

Fark var ama, bu farklar mom’a ¢evrildiginde
anlamli degil,

Ultrasound Obstet Gynecol 2014

Published online in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.14666
Fetal fraction of cell-free DNA in maternal plasma

in the prediction of spontaneous preterm delivery

M. S. QUEZADA, C. FRANCISCO, D. DUMITRASCU-BIRIS, K. H. NICOLAIDES and L. C.
POON



cfDNA orani; preeklampsi ve
pretem dogumum prediksiyonunda
klinik kullanim1 faydali degil
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Tek gen hastaliklar

= SU an sadece dominant hastaliklarda
babadan kalitilanlarda uygulanabilir.

= OD de novo 6rnegin Akondroplazi? Anne
normal ise uygulanabilir. Ancak invaziv
girisim endikedir.

s Ileride ekzom sekanslama ya da tim

genom sekanslama ile dizi analizi
mumkun. ANCAK!!



ISTE GELECEK

= NONINVASIVE WHOLE-GENOME
SEQUENCING OF A HUMAN FETUS

n MoreSci Transl Med 6 June 2012: Vol.

4 no. 137 pp.
137ra76D01:10.1126/scitranslmed.3

004323


http://stm.sciencemag.org/content/4/137/137ra76.long
http://stm.sciencemag.org/content/4/137/137ra76.long
http://stm.sciencemag.org/content/4/137/137ra76.long
http://stm.sciencemag.org/content/4/137/137ra76.long
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Ekzom sekanslama

Bir insanda ortalama 45.000 varyant tespit
ediliyor.

Bunlardan gergekte 1-2 si mevcut klinikle iligkili
oluyor.

Insidental bulgular bir sorun

EKZOM BIR TANI TESTI DEGIL BIR TARAMA
TESTIDIR.

% 2 yanhs pozitif oranm vardir.

% 5 yanlis pozitif orani vardir.

Buyuk delesyon ve duplikasyonlari gostermez.
Konfirmasyon sarttir.



Multigen paneller

= 200-4800 gen arasi geni tarayan paneller var.

= Bunlarin test siresi daha kisa.

» Yanls negatif-pozitif oranlan ekzoma nispeten iyi
» Konfirmasyon sart

a Array ile kombinasyonu halinde konjenital prenatal
anomalilerde % 50-70 arasinda ayirici tan
sagladigina dair veriler var.

= Iskelet anomalileri, multipl malformasyon
sendromlari, agiklanamayan IUGR gibi durumlarda
kullanimi yayginlasacak.



Ekzom/ Multigen panelleri ve Mikroarray/Array-
CGH'in sorunlari

Bazi degisikliklerin klinik anlami anlasilamiyor.
Halen bu analizler yaziimlar degil kisiler tarafindan
yurutuluyor.

Ekzom ve multigen panellerinde konfirmasyon sart.
Bazen array de de sart

Halen maliyetler yuksek ama anomalili bir gocu§|_un
bakim masraflan kadar degil (Array 1500-2000 TL,
ekzom 6000-8000 TL, multigen paneller 3500-4500 TL
araliginda)

Zaman alia testler (2-6 hafta)

Ulkemizde kaba bir hesapla 3000 genetik uzmanina
ihtiyag var, su an tum kadro 700 civarinda.






cfDNA testi ileri tarama testi,

duyarhlik...
PPV %40-80 araliginda, NPV %99...
Ikizlerde %90-95 duyarlilik

|yor (Monokoryonlklerde gallslr)

L R LA RS rastiastasisan et L LA A

duyarlihqgi,
dzgulltgu, pozitif ve negatif 6ngori degerleri,
I. ve IL.trm. testlere gore ylksek, tani testi

degil, CVS-AS ile teyit edilmesi gerekiyor
T21 icin %99, T18 icin %9/, T13 icin %91

e o o o e e

Ovum donasyonu ve ikizlerde SNP su asamada |

A A A




Major anomali varsa ve NT>3.5 mm, CVS/AS
Yuksek risk grubunda olasi kullanim alani
Dusuk risk grubunda su asamada onerilmiyor
I. ve II. Trm. Tarama testlerine devam, ara
risk grubunda ek calisma, USG, cfDNA
Fiyatlar uygulanabilir seviyeye dlserse rutin
tarama testi olmasi bekleniyor



« Su asamada cinsiyet kromozomlari, 22g11 ve

benzeri MDS’da Onerilmiyor

%1-3 sonuc veremiyor ki bu grup riskli grup
. olarak kabul edilmeli, ek galisma yapilmall

'+ >1/10 CVS/AS

+ Ara grup nasil olmali: 1/500 (veya 1/1000)

. icersinde aileye secenek olarak bahsedilmeli
mi? — sinir degerler tartisiimakta...
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