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Endikasyonlar

Anoploidi taramasi

Rh grubu taramasi

cinsiyet taramasi
mikrodelesyon/sendrom taramasi



Anoploidi Taramasi

* Invazif prosedurler definitif tani testi

— Karyotipleme ve mikrodizi analizi

* Anoploiditarama testleri
— Serum taramasi
— Hucre disi DNA taramasi
— Genetik Sonogram



Anoploidi Taramasi

 Kromozom anormallikler icin temel risk test
seceneklerini sinirlamamali
— Anne yasi veya kromozomal anormali riskinden

bagimsiz olarak tum gebelerle tartisiimali ve
onerilmeli

* >9-10. hf herhangi bir zamanda yapilabilir



Anoploidi Taramasi

* Bir gebe anoploidiicin taramayi secerse,
yalnizca bir tarama yaklasimi sec

* Serum taramasi ve Hucre Disi DNA testi
taramasi ayni anda gonderilmemeli

— Uygun maliyetli degil

— GOrunuste uyumsuz sonuclar gebe icin kafa

karistirici

— Hui L, Lindquist A, Poulton A, Kluckow E, Hutchinson B, Pertile
MD, et al. State-wide utilization and performance of
traditional and cell-free DNA-based prenatal testing pathways:
the Victorian Perinatal Record Linkage (PeRL) study [published
online October 17, 2019]. Ultrasound Obstet Gynecol.

— Kaimal AJ, Norton ME, Kuppermann M. Prenatal testing in
the genomic age: clinical outcomes, quality of life, and costs.
Obstet Gynecol 2015;126:737-46. (Level 11-3)




Sekonder Tarama

* Onceki bir tarama testinde tarama pozitif (yuksek
risk) gruba takip testi

* Trizomi 21 icin yUksek riskli grup
— Dogumda =35 olan anne yasi
— Risk artisina isaret eden anormal US bulgulari
— Anormal bir serum tarama testi
— Anoploidi oykusu

— Robertsonian translokasyonu tasiyan bir ebeveyn

» American College of Obstetricians and Gynecologists
Committee on Genetics. Committee Opinion No. 545:
Noninvasive prenatal testing for fetal aneuploidy. Obstet
Gynecol 2012; 120:1532.



Sekonder Tarama (2)

Sekonder taramada amac hiicre disi DNA taramasinin
viksek DR ve disuk FPR yararlanmak

— Yiksek spesifisitesi (dlistik FPR)—> gereksiz invaziv tani
proseduru sayisinda buyik bir azalma saglar

— Yiksek sensitivite> dogru sekilde tarama pozitif olarak
siniflandirilmasini saglamaya yardimci olur

Invazif tarama dncesi hiicre disi DNA testi= gebelerin
cogu dusuk riskli bir sonuc alacak

— Tarama testinin maliyeti, onlenmis AS ve karyotipleme ile
elde edilen tasarrufla hakh cikarilabilir

Invaziv prosediir siklig1 %40-76 azalir

» Warsof SL, Larion S, Abuhamad AZ. Overview of the impact of
noninvasive prenatal testing on diagnostic procedures. Prenat
Diagn 2015;35:972.

» Hui L, Hutchinson B, Poulton A, Halliday J. Population-based impact
of noninvasive prenatal screening on screening and diagnostic
testing for fetalaneuploidy. Genet Med 2017; 19:1338.
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Sekonder Tarama (3)

Sekonder taramada iki model

— Contingent model (kosullu model)

— Reflexive model (dontsli model)

Tim gebelere serum taramasi yapilir-> riske
gore yaklasim

Her iki modelin de amaci, serum taramasi DR'yi
artirmak ve FPR'leri azaltmak

Bu modeller ile amac

— Hucre disi DNA tarama performansina yaklasmak

— Tum gebelere hiicre dis DNA testi sunmanin maliyetini
diisirmek




Sekonder Tarama (4)

Kosullu model (Contingent model)> Tim gebelere iki risk siniri ile
birlikte 1.trimester kombine test yap

» Chitty LS, Wright D, Hill M, et al. Uptake, outcomes, and costs of implementing
non-invasive prenatal testing for Down's syndrome into NHS maternity care:
prospective cohort study in eight diverse maternity units. BMJ 2016; 354:i3426.

— Yiiksek risk (>1:150)—> dogrudan invaziv test veya hiicre disi DNA
* DR %3-5-2 yiksek riskli

— Ortariskgrubu (1:151ila1:1000)
* %10-15
* Hiicre disi DNA taramasisun

— Disiik risk grubu (<1:1000) rutin bakim
* Kombine test %80-85'i duislik riskli olacak

Yiksek veya orta risk grubu gebeler icin hicre disi DNA tarama
pozifligi durumunda—> invaziv test

Ikincil test olarak hiicre disi DNA kullanilmasi, gereksiz bir invaziv
test sayisini azaltir-> %0,1-0,2




Sekonder Tarama (5)

» Refleksif model> Kosullu tarama icin kullanilan risk

sinir seviyelerinin aynisini kullanir

» Wald NJ, Bestwick JP. Prenatal reflex DNA screening for Down
syndrome: enhancing the screening performance of the initial first
trimestertest. Prenat Diagn 2016, 36:328.

— Serum taramasi sirasinda hiicre disi DNA taramasi icin de
ornek alinir
* Yiiksek riskli gebe—> hiicre disi DNA veya invaziv test
* DuisUk riskli gebe—> rutin bakim
 Orta riskli gebe—> otomatik olarak (refleksif olarak) hiicre disi DNA

— Avantaji=> Geri arama veya danisma seansi ihtiyacini
ortadan kalkar-=> Zaman ve kaynak tasarrufu

— Dezavantaji—=2 Yalnizca %10-12 numune icin refleks test
gektirecekken gebelerin tamamindan numune toplanmasi




Sekonder Tarama (6)

* Kosullu model & Refleksif model farki—>

— Kosullu taramada hastalarin tamaminin geri
donmesi gerekecek ve hepsi bunu yapmayi
secmeyecek

— Refleksif modelde, orta risk grubundaki tim
hastalar icin hucre disi DNA taramasi icin numune
hazir




Sekonder Tarama (7)

Tek basina kombine test
— DR—2> %85
— FPR>%5

Hem kosullu hem de donuisli model FPR'yi azaltacak
— 22.000'den fazla hastada refleksif model uygulamasinin
sonuclari
* DR %95(73'iin 69'u)
* FPR %0.02 (22.706'dan 4'0)

» Wald NJ, Huttly WJ, BestwickJP, et al. Prenatal reflex DNA
screening for trisomies 21, 18, and 13. Genet Med 2018; 20:825.

Kosullu model i¢in DR biraz daha diisiik—=> Clinki orta
risk grubu tim gebeler hiicre disi DNA ile sekonder
taramayl secmeyecek




Sekonder Tarama (8)

 ABD’de hucre disi DNA taramasi sunan
laboratuvar sayisi arttikgca serum taramasi sunan
laboratuvar sayisi azalmakta

— Daha fazla hasta primer hiicre disi DNA taramasina
erisimekte

* Bircok ulkede test dusuk maliyetle sunulmakta

» van der Meij KRM, Sistermans EA, Macville MVE, et al.
TRIDENT-2: National Implementation of Genome-wide Non-

invasive Prenatal Testing as a First-Tier Screening Test in the
Netherlands. Am J Hum Genet 2019; 105:1091.

* Belc¢ika'da kamu saglik sigortasi mensuplari icin
maliyet 9 Euro

» UZ Leuven. Non-invasive prenatal test (NIPT).
https://www.uzleuven.be/en/non-invasive-prenatal-test-
nipt#costs (Accessed on February 28, 2020)



Primer Tarama

 Tum gebelere ilk tarama testi olarak hiicre
disi DNA taramasi yapilmasi

 ABD’de primer tarama testi olarak kullanimi
bazi pratik kaygilarla sinirli

» American College of Obstetricians and Gynecologists’
Committee on Practice Bulletins—Obstetrics, Committee
on Genetics, Society for Maternal-Fetal Medicine.

Screening for Fetal Chromosomal Abnormalities: ACOG

Practice Bulletin, Number 226. Obstet Gynecol 2020;
136:e48.

— Onemli hususlar
* Sigorta kapsami

* Hiicre disi DNA sonu¢ vermeye (%1-5) gebe icin uygun
takip prosediirii konusunda bir fikir birligi yok




Primer Tarama (2)

* Ayrica yaygin cinsiyet kromozomu
anoploidilerinin taranmasi da etik acidan
tartismall

— Cunku bu bireylerde T21, 18 veya 13'e gore daha
az ciddi yapisal anormali var

— Fenotipik 6zellikler cok daha degisken
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ACOG PRACTICE BULLETIN

Clinical Management Guidelines for Obstetrician—Gynecologists

e

American College of Obstetricians and Gynecologists’ Committee on Practice Bulletins —
Obstetrics, Committee on Genetics, Society for Maternal-Fetal Medicine.

Screening for Fetal Chromosomal Abnormalities:

ACOG Practice Bulletin, Number 226. Obstet Gynecol 2020; 136:e48.

Screening for Fetal Chromosomal
Abnormalities

Prenatal testing for chromosomal abnormalities is designed to provide an accurate assessment of a patient’s risk of
carrying a fetus with a chromosomal disorder. A wide variety of prenatal screening and diagnostic tests are available;
each offers varving levels of information and performance, and each has relative advantages and limitations. When
considering screening test characteristics, no one test is superior in all circumstances, which results in the need for
nuanced, patient-centered counseling from the obstetric care professional and complex decision making by the patient.
Each patient should be counseled in each pregnancy about options for testing for fetal chromosomal abnormalities. It
is important that obstetric care professionals be prepared to discuss not only the risk of fetal chromosomal abnor-
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Table 2. Characteristics, Advantages, and Disadvantages of Common Screening Tests for
Chromosomal Abnormalities

Approximate Detection
Gestational Rate (DR)

Age Range for Screen
Screening for Screening Trisom Positive
Approach (Weeks) 21 (% Rate”™ (%) Advantages Disadvantages Method
Cell-free 9-10 to term 99 2-4% 1. Highest DR Results may Several
DNAY Includes 2. Can be performed at  reflect molecular
inability to  any gestational age after underlying methods
obtain 9-10 weeks maternal
results, which 3. Lowest false-positive  aneuploidy or
is associated rate maternal
with disease
increased
risk"

EEEEEEE————
First 10-13 6/78 82-87Il 5 1. Early screening Lower DR than NT+PAPP-
trimester’ 2. Single time point test tests with first A, free

and second beta hCG,
trimester +/— AFPT
component
NT required
Quad screen’ 15—-22 a1 5 1. Single time point test Lower DR than hCG, AFP,
2. No specialized US first trimester ukE3, DIA
required and first and

second trimester
combined tests



Kanit Diizeyi A Oneriler

 Tarama kabul edilirse, gebe tek bir dogum oncesi
tarama yaklasimi uygulanmali

— Ayni anda birden fazla tarama testi yapiimamali

* Hiicre disi DNA testi, teshis testine esdeger degil

— Tarama testi sonucu negatif olan gebe andploidi ¢ok
nadir

— Tarama testi sonucu negatif olsa bile, 6zellikle ultrason
muayenesinde tespit edilen fetal anomali varliginda
tani testi onerilmeli

* Hucre disi DNA testi raporlanmayan veya

yorumlanamaz olan gebe—> artmis anoploidi riski
oldugunu bilmeli




Sinirli veya Tutarsiz Bilimsel Kanit
(Kanit Duzeyi B)

Serum tarama testi pozitif olan gebede—> hiicre disi
DNA taramasi tani testinden kacinan gebe icin secenek

— Ancak gebe kesin taninin geciktirebilecegi ve FNR
olasiligini bilmeli

Anoploidi taramasi yaptirmayan gebede izole bir soft
marker varliginda (ekojenik kardiyak odak, koroid
pleksus kisti, pyelektazi, kisa humerus veya femur
uzunlugu gibi) hiicre disi DNA testi, dortlii tarama testi
veya amniyosentez onerilmeli

Serum ornegiiceren hicbir tarama testi ikiz gebede
tekil gebede oldugu kadar dogru degil—> gebe bilmeli

— ACOG ikiz gebede hticre disi DNA taramasi 6neriyor

PGD’de bagimsiz olarak tim gebelere tarama ve tani
secenesgi sun




Fikir birligi ve uzman goruisu
(Dlizey C)

* Bagimsiz olarak gerceklestirilen coklu serum tarama
yaklasimlari (6rnegin, ilk G¢ aylik tarama testinin
ardindan baglantili olmayan dortli tarama) onerilmez

— Kabul edilemez derecede yuksek bir pozitif tarama orani
— Celiskili risk tahmini

* |kiz gebede~> bir fetiiste fetal 6liim veya kaybolan ikiz
tespit edilirse, serum bazli an6ploidi taramasi veya

hiicre disi DNA testi kullaniliyorsa 6nemli bir yanlis test
sonucu riski var

— Tani testi oner
e Hiicre disi DNA testinde saptanan olagandisi veya

coklu anodploidi raporu bambaska bir danismanlik
konusu




Fetal Rh D-tiplemesi icin
Hucre Disi DNA

* Anne Rh negatif-=> Fetus Rh antijen varliginin belirlenmesi

e Babanin D-tipine dayali yonetim

— Biyolojik babanin D-negatif oldugu kesin biliniyorsa, antenatal
anti-D Ig atlanabilir

» Practice Bulletin No. 181: Prevention of Rh D Alloimmunization. Obstet
Gynecol 2017;130:e57.

— Ancak biyolojik babanin yanlis olmasi ihtimali %3

» Voracek M, Haubner T, Fisher ML. Recent decline in nonpaternity rates:
a cross-temporal meta-analysis. Psychol Rep 2008; 103:799.

e Alternatifi hiicre disi DNA ile fetal D grubu tiplemesi
— Fetiisiuin erkek ve D-negatif oldugunu gosteriyorsa, antenatal
anti-D Ig atla
— Eger fetiis kiz ve hiicre disi DNA testi D-negatifse, sonuc¢ anneyi
yansitiyor da olabilir

e Cunku Birlesik Devletler'de mevcut tek test Maternal ornekte fetal
DNA'nin varhgi dogrulamak icin tek niikleotid polimorfizmlerini (SNP)
icermemekte




Fetal Rh D-tiplemesi i¢in
Hiicre Disi DNA (2)

* Antenatal profilaksi icin uygun adaylari secmde
ABD’de standart degil-> ancak test ticari olarak
mevcut

* Evrensel Anti D Ig profilaksi yaklasimi—> fetiis D-

negatif ise faydasiz bir ilac tedavisinin maliyetine
neden olur

— Bazi otoriteler bunu etik bir temelde rutin olarak
kullanmaktan yana

» Queenan JT. Rh immunoprophylaxis and fetal RHD
genotyping: where are we going? Obstet Gynecol 2012;
120:219.

» Kent J, Farrell AM, Soothill P. Routine administration of Anti-

D: the ethical case foroffering pregnant women fetal RHD
genotyping and a review of policy and practice. BMC
Pregnancy Childbirth 2014; 14:87.




Fetal Rh D-tiplemesi i¢in
Hiicre Disi DNA (3)

* Fetal RHD genotipini belirlemek ve profilaksi uygulamasina
rehberlik etmek icin Hlicre Disi DNA kullanimi faydali

» Rouillac-Le Sciellour C, Puillandre P, Gillot R, et al. Large-scale pre-
diagnosis study offetal RHD genotyping by PCR on plasma DNA from
RhD-negative pregnant women. Mol Diagn 2004; 8:23.

» Finning K, Martin P, Summers J, et al. Effect of high throughput RHD
typing of fetal DNAin maternal plasma on use of anti-RhD
immunoglobulin in RhD negative pregnant women: prospective
feasibility study. BMJ 2008; 336:816.

» Miiller SP, Bartels I, Stein W, et al. The determination of the fetal D

status from maternalplasma for decision making on Rh prophylaxis is
feasible. Transfusion 2008; 48:2292.

» Van der Schoot CE, Soussan AA, Koelewijn J, et al. Non-invasive
antenatal RHD typing. Transfus Clin Biol 2006; 13:53.

» Clausen FB, Steffensen R, Christiansen M, et al. Routine noninvasive
prenatal screeningfor fetal RHD in plasma of RhD-negative pregnant
women-2 years of screening experience from Denmark. Prenat Diagn
2014; 34:1000.

» Wikman AT, Tiblad E, Karlsson A, et al. Noninvasive single-exon fetal
RHD determinationin a routine screening program in early pregnancy.
Obstet Gynecol 2012; 120:227.




Fetal Rh D-tiplemesi i¢in
Hiicre Disi DNA (4)

 Test>11. hafta yap
— Dogru bir sekilde tanimlama olasiligi, >11 hafta gebelik yasi
ile paralel artar

* Testten gebeligin erken doneminde kacin

— Chitty LS, Finning K, Wade A, et al. Diagnostic accuracy of routine
antenatal determination of fetal RHD status across gestation: population
based cohort study. BMJ 2014; 349:5243.

* 30 calismasinin meta-analizi
— n =10.290 test
— Sensitivite %99.3 (%95 GA 98.2-99.7)

— Spesifisite %98.4 (%95 Cl 96.4-99.3)

— Mackie FL, Hemming K, Allen S, et al. The accuracy of cell-free fetal DNA-
based non-invasive prenataltesting in singleton pregnancies: a
systematic review and bivariatemeta-analysis. BJOG 2017;124:32.



Fetal Rh D-tiplemesi icin
Hiicre Disi DNA (5)

ACOG, antenatal anti-D immun globdlin ihtiyacini belirlemek icin

fetal RHD testi icin hicre disi DNA testi kullanilmasini 6nermez
» Practice Bulletin No. 181: Prevention of Rh D Alloimmunization. Obstet Gynecol 2017;130:e57.

— Maliyetdiiserse bir secenek

Ingiltere’de The National Institute for Health and Care Excellence
(NICE)—> Hiuicre disi DNA antenatal Anti-D Ig profilaksisini ydnetmek
icin uygun maliyetli bir secenek

— Eger toplam test maliyeti <24 sterlin ise dneriyor

» National Institute for Health and Care Excellence. High-throughput non-invasive prenatal
testing for fetal RHD genotype 1: Recommendations. (Accessed on August 09, 2017).

Avustralya'da yapilan bir calisma Avustralya icin ekonomik uygun
bir secenek

» Gordon LG, Hyland CA, Hyett JA, et al. Noninvasive fetal RHD genotyping of RhDnegative
pregnant women for targeted anti-D therapy in Australia: A cost-effectivenessanalysis. Prenat
Diagn 2017; 37:1245.

ABD’de mevcut hiicre disi DNA tetkikini kullanan 2019 maliyet
analizi—> fetal RHD genotiplemesi ile antenatal anti-D Ig evrensel
uygulama politikasiyla karsilastirmis—=> maliyet etkin degil

» Moise KJ Jr, Hashmi SS, Markham K, et al. Cell free fetal DNA to triage antenatal rhesusimmune
globulin: Is it really cost-effective in the United States? Prenat Diagn 2019;39:238.




Fetal Rh D-tiplemesi i¢in
Hiicre Disi DNA (6)

« Danimarka, Hollanda, isveg, ingiltere, Fransa, Finlandiya—>
fetal RHD tayini D-negatif gebede rutin yapiyor
— RHD-negatif fetls tanimlandiginda antenatal anti-D Ig yapilmaz

— Danimarka ve Isvec calismalarinda—> D-negatif gebelerin >1/3’ii
profilaksiden kaginmis

— Hatta dogum sonrasi yenidogan KG tiplemesi artik Hollanda ve
Danimarka'da yapilmiyor

* Disuk yanlis negatif orani=> dogumda yiizde 0.03 [%95 CI 0.01-0.06)

» de Haas M, Thurik FF, van der Ploeg CP, et al. Sensitivity of fetal RHD
screening for safe guidance of targeted anti-D immunoglobulin
prophylaxis: prospective cohort study of an ation wide programme in the
Netherlands. BMJ 2016; 355:i5789.

* Yine de ACOG bu vakalarin hatali negatif hiicre disi DNA
sonuclarini tespit etmek icin yenidogan KG tetkiki onerir




Fetal Cinsiyet Tayini icin
Hucre Disi DNA

 Maternal plazmda hicre disi DNA'daki Y
kromozom dizilerinin analiziyle belirlenebilir

* Yeterli fraksiyonicin—=> 210 hf yap
* 60 calismanin sistematik bir incelemesi

— Sensitivite %98.9
— Spesifisite %99.6

— Mackie FL, Hemming K, Allen S, et al. The accuracy of cell-free
fetal DNA-based noninvasive prenatal testing in singleton
pregnancies: a systematic review and bivariate meta-analysis.
BJOG 2017; 124:32.



Mikrodelesyon Sendromlari
Hucre Disit DNA Taramasi

 Mikrodelesyon sendrom sikligi %0.4

e ACOG nadir gorulmesi ve maliyet ekin

olmamasi nedeniyle su anda mikrodelesyon

sendromlarinin hicre disi DNA ile taranmasini
onermiyor

* Invazif testte karsi gebelerde bir secenek
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