NIPT ve Maternal Malignite
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[k Olgu

University of North Carolina at Chapel Hill School of Medicine, 2013

13. hafta (37y, gravida 2 para 1)
o NCVI13:+10,2 ve NCV 18:-10,7=> tri13, mono18
o NCVI13: +8,8ve NCV 18:-10,2 => tri13, mono18 (tekrar)

Amniyosentez
o Interfaz FISH=> N
o Karyoftip=> 46,XY

o whole genome oligonucleotide microarray=> N
17. hafta

o NCVI13:+17.6 ve NCV 18:-20.8 => #i13, mono18
31. hafta

o Vajinal kanama, servikal kitle

o Klinik tani: prolabe leiomyoma
36. hafta

o Farkl laboratuvarda maternal serum calismasi: mono 137, mono18? (Rapor edilememis)
Term

o APGAR: 8/9, 3040g saglkiiy”
o Plasenta biopsisi: 222

Postpartum
o Inferior ve superior ramusta multiple infitratif lezyon: metastatik néroendokrin Ca
o 2 hafta sonra vajina 6n duvarinda kitle: high-grade néroendokrin Ca, kicUk hicreli
o FFPE FISH: Kromozom 13: 2-8 sinyal/hc, Kromozom 18: 1-3 sinyal/hc

Osborne et al, Prenatal Diagnosis 2013, 33, 609-611 o



NIPT

5974 test
5 (%0.08) yalanci negatif: 2 tri21, 2 tri18, 1 mono X
14 (%0.2) yalanc1 pozitif

NIDT result Fetal karyotype Explanation Reference

Autosomal aneuploidy

Trisomy 13 46, X/46. XX, +13. der (13:13) Confined placental mosaicism Mennuti et al. (42)

(ql0:ql0)

Trisomy 13

46.XY

Confined placental mosaicism

Mennuti et al. (42)

Trisomy 13

46.XY [12)/47.XY+13 [10]

Confined placental mosaicism

Hall et al. (53)

Trisomy 21

46. XX, upd (21) mat

Confined placental mosaicism/Rescue disomy

Pan et al. (54)

Trisomy 22

Normal by sequencing

Confined placental mosaicism

Choi et al. (56)

Trisomy 18 46.XX Maternal mosaicism 46, XX[47]/47. XX Song et al. (49)
+18[13]

Trisomy 13 (2 cases) Unknown Cotwin demise

Trisomy 21 and Unknown Cotwin demise Fuich et al. (43)
monosomy X

Trisomy 21 Euploid Laboratory error Fuich et al. (43)
ISTrisomy 13, monosomy 46.XY Maternal tuimor Osborne et al. (58)
SCA

47 XXY 49 XXX, +7, +21 Confined placental mosaicism Lau et al. (55)

473X 46.XX Maternal nonmosaic SCA 47.XXX Yao et al. (57)

45X 46.XX Maternal SCA mosaicism: 45.X[3)/46.XX[27] Lauetal. (55)

Futch et al, Prenat Diagn. 2013; 33:569-74 ®




2. Olgu

« irregularities in all three chromosomal z-scoresy
 Uterine fibroid?

L J McCullough et al, October 7, 2014, http://dx.doi.org/10.1371/journal.pone.0109173 ®



NIPT

yanlis pozitiflik nedenleri

NIPT yanls pozitiflik orani: %0.1

« Diskordan pozitif sonuclarin buyUk bir bdlUmUnde altta yatan
biyolojik bir etyoloji vardir:
» Plasentaya sinirl mozaiklik
« Maternal mozaiklik
« Co-twin kaybil
« Maternal malignite

o Bianchi et al, Clin Chem. 2014 January ; 60(1);: 78-87 @



3. Olgu

University of Leuven, 2015

12. hafta (27y, asemptomatik) L ..?.rl ].4.- v , .Ch()..‘ | ‘fh8_ ——"

o Anormal genetik profil
o Coklu hiperdiploidi R b

. , Ak -
Maternal inceleme ] N o
Fetal US

o Fetal malignitee=> N
Gebelikte tedavi
o doxorubicin, bleomycin, vinblastine ve dacarbazine (ABVD)

o Karyotip=>N
Maternal inceleme
o CfDNA profilinin 2—6 hafta icinde normalizasyonu

Amniyosentez
o TUm vucut MRI: anterior mediastinal kitle, coklu servikal ve retroklavikular LAP
Term

o Karyotip=>N
o CT esliginde anteriar mediastinal igne biyopsi: Nodular sklerozan HL (evre lIA)

Vandenberghe et al, Lancet Haematol. 2015 Feb;2(2):€55-65 ®



[1k Seri

University of Leuven, 2015

Rutin NIPT taramasina alinan 4000 gebe

3 olguda aberan genom profili
o Maternal veya fetal genomik profil ile uyumsuz

Maternal kanser suphesi ile tm vicut MR

o Hodgkin lenfoma
o Ovarian Ca
o FollikUler lenfoma

Patoloji ve genetik inceleme ile konfirmasyon
TOMOor DNA'st CNV'leri NIPT plazma profili ile uyumlu

Amant et al, JAMA Oncol 2015 doi:10.1001/jamaoncol.2015.1883 @



[1k Seri

Olgu 2: Ovarian Ca

Figure 2. Genome Representation (GR) Profile and Fluorescence In Situ Hybridization (FISH) Images of Ovarian Carcinoma (Patient 1)
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IRF4/6p24 (gained), TCRB/7g35 (gained), JAK2/9p24 (gained), BCL2/18g21 (lost),

Amant et al, JAMA Oncol 2015 doi:10.1001/jomaoncol.2015.1883 @



[1k Seri

Olgu 3: Follikiiler lenfoma

Figure 3. Array Comparative Genomic Hybridization (CGH) Analysis, Chromosomal Abnormalities, and Genome Representation (GR) Profiles of

Follicular Lymphoma (Patient 2)
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Amant et al, JAMA Oncol 2015 doi:10.1001/jomaoncol.2015.1883 @



[Ik Meta-analiz

Mother Infant Research Institute, Tufts Medical Center, Boston

Subat, 2012- Eylul 2014 arasi
Asemotomatik gebeler
125.426 ornek

Klinik prenatal andploidi faramasi amaclh plazma
cfDNA dizileme

3757 (%3)olgu: 13,18,21,X veya Y'den en az birisi icin
anoploidi
« 10 olguda maternal Ca
o 8 olguda detayli klinik ve dizileme verisi
« 1 olguda (kolorektal Ca) tedavi sonrasi verilerin normallesmesi
o J3%9olgu: multiple andploidi
« / olguda maternal Ca

Bianchi et al, JAMA. 2015;314(2):162-169 L/



Table 1. Clinical Details on the 8 Cases of Maternal Cancer That Underwent Genome-wide Analysis

Case 17 Case 2 Case 3 Case 4 Case 5 Case b Case 7 Case 8
Maternal
demographics
Age, y 37 36 33 36 23 37 39 39
GA, wk 13 12 13 20 20 12 11 10
Aneuploidy detection
by NIPT
Chromosome 21 Mot detected Mot detected Mot detected | Monosomy Trisomy Mot detected Not detected | Trisomy
Chromosome 18 Monosomy Monosomy Not detected | Monosomy Monasomy Trisomy Monosomy Trisomy
Chromosome 13 Trisomy Mot detected| Trisomy Monosomy Trisomy Mot detected _Notdetected | Trisomy
Sex chromosomes  Not done Mot done Not done Mot done Xy XX Y Monosomy X
No. of NIPT 2 1 1 3 3 1 2 4
aneuploidies
Fetal/newborn status
Fetal karyotype 46, XY Not done 46 XY 46, XY 46, XY 46, XX 46, XY 46, XX
Pregnancy outcome Term male Term female  Term male Term male Preterm male, Term female  Preterm Preterm female,
preeclampsia, 29 wk male, 35wk 32wk
Cancer characteristics
Cancer type Neuro- MNon-Hodgkin) | Colorectal Hodgkin cute T-cell Mon-Hodgkind | Non-Hodgkig | Anal
endocring (B-cell) lymphoma lymphoblasti B-cell) (B-cell)
(unknowr lymphoma leukemia ymphoma lymphoma
origin)
Stage at diagnosis IV, metastatic IVB nc 1A NA v 1l g
Time elapsed from 28 wk 13 wk 39 wh 3wk to MRI, 29 wk 3 wk =20 wk =10 wk 8wk
NIPT to diagnosis to biopsy
Timing of cancer Postnatal Prenatal Postnatal Postnatal Prenatal Prenatal Prenatal Prenatal
diagnosis
Postnatal DNA Not done Mot done Trisomy 13,  Monosomy 13, Not done Not done Not done Not done
sequencing results monosomy maonosomy 18,
18 maonosomy 21,
monosomy X

Bianchi et al, JAMA. 2015;314(2):162-169




Maximum
lCase Sample Run Whole-genome copy-number representation (normalized coverage) deviation, %
1 NIPT A 1.1
0.9
Pretreatment B 1.1
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Bianchi et al, JAMA. 2015;314(2):162-169



Seri Sonuclari

Karsilastirma

« Maternal kanser sikligi
o Amant ve ark: ~%0.1

o Bianchi ve ark: %0.008
 Calisma tasarimlari

o Amant ve ark. izlemi: Fetusle iliskilendirilemeyen aberran bulgusu olan
olgularn whole-body diffusion-weighted MRI

o Bianchi ve ark. izlemi: Refere eden klinisyenin bu konudaki bildirimi
(calisma suresinde tani almamis olabilir)

o Kullanilan dizileme ve biyoinformatik araclarn etkili olabilirg

Lo YMD, npj Genomic Medicine (2016)15002 @



Plazmadaki DNA'nin kaynagi

Placenta

Sun ve ark, Proc. Natl Acad. Sci. USA 112, E5503-E5512 (2015) @



Maternal malignite sikliklari

Malignant (per numll')‘gll'doefn;gstations)
Cervical cancer 1:2,000—-1:10,000
Breast cancer 1:3,000—-1:10,000
Ovary cancer 1:10,000-1:100,000
Leukemia 1:75,000-1:100,000
Lymphoma 1:1,000—1:6,000
Colon cancer 1:13,000

Malignant melanoma 1:1,000—-1:10,000

Jive ark, Obstet Gynecol Sci. 2013 Sep; 56(5): 289-300. L



Lenfositer malignitelerde sik etkilenen kromozomlar

Hiperdiploidi - 7 25
Hipodiploidi - 2 1

1(9;22)(q34;,911.2) BCR/ABL 25 3
t(12;21)(p13;922) TEL/AML1 2 22
t(v;11)(7;923) MLL 10 8
t(1;19)(923;p13) E2A/PBX1 3 5
t(5;14)(931;932) IL3/IGH <1 <1
t(8;14)(q24,932) - 2
t(2;8)(p12;924) CMYC

(8;22)(q24;911)

t(1;14)(p32;911) TAL1 12 7
t(10;14)(q24;911) HOX11 8 1

t(5:14)(q35:932) HOX11L2 1 3



Maternal kanser sonuglari ile giindeme gelen sorunlar

* NIPT degerlendirmedeki guclUk
. [stenmeyen Ca tanisinin efik ikilemi



Oneriler

« Otozomal monozomiler raporlanmasin ¢ee

« Biyoinformatik degerlendirmede genis referans ool
kullanilsin

® Sistermans et al, JAMA. 2015;314(20):2192 ®



Teknik gelismelerden beklenti ne olmali?

Teknolojik gelismeler ile ulasilacak yeni nesil NIPT' nin;
« kopya sayisini belirremek icin yeni yontem?@

« daha fazla kromozom degerlendirmeke

« daha fazla sayida referans kullanmak?

* biyoinformatik modelleme?

« fetal orjini belirlemek 2

ideal beklenti
plazmadaki genetik degisikligin doku orijinini beliremeye olanak saglamasi

() Lo YMD, npj Genomic Medicine (2016)15002 @



Sonuclar

NIPT, gebelerde asemptomatik kanseri ortaya
cikarabilme kapasitesine sahipfir.

Her 1000 gebe kadindan 1 tanesinde kanser
olacagl tahmin edilir. Dolayisi ile NIPT yaptiran
gebelerin istek disi bdyle bir sonucla karsilasmasi
MUMkUundUr.

NIPT ile ortaya cikarnlan maternal kanserler genellikle
ileri evre (lll velV)

Bu bilginin, NIPT kullanicisi klinisyen ve genetik
danismanlar arasinda yayginlastinlmasi gerekir.

Bu bilginin, NIPT icin hazirlanan bilgilendirilmis onam
formlarinda yer almasi gerekir.

Lo YMD, npj Genomic Medicine (2016)15002 @
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