HOI NGHI SAN PHU KHOA VIET PHAP 2018

DANH GIA KET QUA SANG LOC TRUOC SINH
PHAT HIEN HOI CH’NG DOWN TU DNA THAI
TW DO TRONG HUYET TUWONG ME

Ths.Bs Hoang Hai Yén
PGS.TS Nguyén Duy Anh
Bs Nguyén Thay Linh
GS.TS Ta Thanh Van
Bénh vién Phu san Ha Ni

Trwwong Pai hoc Y Ha Noi
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Bat thwong NST thwéng gap
Tan suat gap: 1:700
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TY LE BAT THWONG NST TRONG CDTS

® Trisomy 21
Trisomy 18
® Trisomy 13
X/Y trisomy

45X

Other

Diana Wellesley et al. Rare chromosome abnormalities, prevalence and prenatal diagnosis rates from population-
based congenital anomaly registers in Europe. European Journal of Human Genetics (2012) 20, 521-526



TY LE MAC HOI CHU’NG DOWN THEO TUOI ME
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SANG LOC, CHAN BDOAN TRUO'C SINH HIEN NAY

- STGR
- Choc oi

Phan tich di truyén




TY LE PHAT HIEN VA FPR HOI CHU’NG DOWN

Detection rate for Down syndrome

FPR=5.0% FPR<0.1%

Maternal age AFP only Quad Marker First Full
Screen Trimester  Integrated

Screen Screen
ACOG Practice Bulletin No. 77. Obstet Gynecol 2007;109:217-27.




TY LE SAY THAI, THAI LUU DO CVS/AC

Original Paper

The risk of fetal loss associated with invasive testing following combined
first trimester risk screening for Down syndrome — a national cohort of
147 987 singleton pregnancies

Camilla Bernt Wulff'2, Thomas Alexander
Gerds®, Line Rode'#, Charlotte Kvist
Ekelund!, Olav Bjern Petersen®, Ann
Tabor'2 and the Danish Fetal Medicine
Study Group

Ty 1é mat thai chung 0,86%
(0,55% say thai va 0,31%
thai lwu)

DOI: 10.1002/uog.15820

Abstract
Objectives

To prospectively assess the risk of fetal loss associated with chorion villus sampling (CVS) and amniocentesis (AC) following combined first
trimester screening (cFTS).

Methods

A nationwide population-based study (Danish Fetal Medicine Database, 2008-2010) included 147987 singleton pregnant women who
received cFTS. Propensity score stratification was used to assess the risk of fetal loss with and without invasive test.

Analyses were performed from 3 to 21 days after cFTS for CVS and from 28 to 42 days after cFTS for AC. Results were reported as average
risk differences with 95% confidence limits.

Results

The risk of miscarriage and stillbirth was not higher in women exposed to CVS or AC compared with unexposed women independent of the Wulff CB et al. Risk of fetal loss associated with
analysis time point. The average effect of CV'S on risk of miscarriage was -0.08% (95% CI; -0.64; 0.47) for 3 days and -0.21% (-0.58; 0.15) for :

21 days. while the effect on risk of stillbirth was -0.18% (-0.50: 0.13) for 3 days and -0.27% (-0.58; 0.04) for 21 days after cFTS, respectively. invasive testing following combined first-
trimester screening for Down syndrome: a

The analysis 28 days after cFTS showed a non-significant average effect of AC on risk of miscarriage of 0.56 % (-0.21; 1.33), while the effect

of AC on risk of stillbirth was 0.09% (-0.39; 0.58) for 42 days after cFTS. national cohort of 147,987 Singleton
- pregnancies. Ultrasound Obstet Gynecol. 2016
Jan;47(1):38-44. doi: 10.1002/u0g.15820

CVS or AC was not associated with increased risks of miscarriage and stillbirth. The findings of this study support that the procedure-related
risk of CVS and AC is very low and correlates with the indication for the procedure.




SU RA POl CUA GIAI TRINH TU GEN THE HE MOl

Giai trinh tw 1 triéu — 43 ti doan DNA ngan/ lan van hanh (GTT tirng doan ngan
song song sb lwong 16n _MPS)

Y nghia: don gidn hoa chan doan bénh di truyén don gen, l1&ch bdi NST

2011: NIPS chinh thirc giéi thiéu

2008 detection of Trisomy 21

— Chiu RW, Chan KC, Gao Y, et al. Noninvasive prenatal
diagnosis of fetal chromosomal aneuploidy by massively
parallel genomic sequencing of DNA in maternal plasma.
Proc Natl Acad Sci USA 2008;105:20458-20463

— Fan HC, Blumenfeld YJ, Chitkara U, Hudgins L, Quake
SR. Noninvasive diagnosis of fetal aneuploidy by shotgun
sequencing DNA from maternal blood. Proc Natl Acad Sci
USA 2008:;105:16266-16271



NONINVASIVE PRENATAL SCREENIG (NIPS)

MUC TIEU
CUA NIPS
\ Ty lé phat

hién cao




CO SO NIPS: DNA THAI TU DO (cffDNA)

I I PmeEd-gm«' | PubMed :

LS Mational Library of Medicing
National Institutes of Healln
Abstract »
-) C R Seances Soc Biol Fil. 1348 Feb; 142(3-4).241-3.
Les acides nucléiques du plasma sanguin chez I'homme.

1234567
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Article in Undetermined Language
HHBBY oo P

N Vatemalseum—— Matema plasma Controls PMID: 18875018 [PubMed - indexed for MEDLINE]

10, Mandel P, Meétais P. Les acides nucleiques du plasma sanguin
chez 'homme. C R Seances Soc Biol Fil, 1948;143:241-3,

Lo et al. Lancet 1997; 350:485
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CO SO NIPS: DNA THAI TU’ DO (cffDNA)

Chromosame

DNA fragmenting

TN

Diagrams by Anosa Diagnostics- hitp:/www.anosadx.com

Nguoén goc: Té bao rau thai
(cytotrophoblast). Phat hién trong mau me tw 9-
10 tuan thai
Doan DNA ngan: 150-200 bp
Théi gian ban huy 16,3 phut,

. , mat sau sinh 2 gio
Tang dan theo tudi thai: 3-13% J

(Ehrich et al, AJOG 2011)



PHUONG PHAP PHAT HIEN cffDNA

Giai trinh ty trng doan song MPS sau khi lam giau doan
song khoi lwong I&n ngau dich DNA '
nhién (MPS)

MPS dung vi tri
dich la cac doan
dich ngan dac hiéu
cua NST

MPS dung vi tri dich
la cac da hinh don
nucleotid, SNP

Thomas Harasim et al. Current status of non-invasive prenatal testing (NIPT): genetic counseling, dominant methods and
overall performance. J Lab Med 2016; 40(5): 299-306
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Giai trinh tw
cfDNA
bang MPS

Giong hang
bDem

PHUONG PHAP MPS
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(A. Swanson, 2013)




TAM QUAN TRONG CUA cfDNA

Phat hién trisomy trong huyét twong phu thudc vao lwong cffDNA

Lwong DNA thai trong mau me cang cao, cang dé phat hién léch boi




GIA TRI CUA NIPS (37 NC, n=21.608)

LECH BOI N DR (%)  FPR (%)

Trisomy 21 1.051 99,2 0,09

Trisomy 21 93,7 0,23
(sinh doi)

Gil M.M. Ultrasound Obstet Gynecol 2015




% The American College of
¢ Obstetricians and Gynecologists I
;:‘ WOMINS MEALTH CARE PHYSIOANS ‘ l' Soc l xl) for l h1 ‘
4 icine

COMMITTEE OPINION

Number 545 e December 2012

“Cell free fetal DNA appears to be the most effective screening test for aneuploidy in high risk
women... is one option that can be used as a primary screening test in women at increased risk of

aneuploidy”
“[NIPT] should be an informed patient choice after pretest counseling”
“[NIPT] should not be offered to low-risk women or women with multiple gestations”

“A patient with a positive test result should be referred for genetic counseling and should be
offered invasive prenatal diagnosis for confirmation of test results.”

Also supporting NIPT for high risk pregnancies: Geneth d

Counselors

== Pong thuan v&i thai ky nguy co’ cao



MUC TIEU

Panh gia két qua sang loc trwéc sinh khéng xam lan
(NIPS) phat hién hoi chirng Down tir DNA thai tw do

trong huyét twong me.



POl TWONG NGHIEN CUU

Tiéu chuan Iwa chon

Thai don =10 tuan c6 tir 1 hay nhiéu tiéu chuan sau:

% TM = 35 tudi.

< Két qua triple test, combined test nguy co’ cao >1/250.
< Siéu am co bat thwdng hinh thai.

TS dé con co léch bdi NST, thai chét Iwu, say thai nhiéu
lan...

< Thai phu ddng y tham gia nghién ctru



POl TWONG NGHIEN CUU

Tiéu chuan loai trur:

< Thai < 10 tuan, da thai hoac da thai tiéu bién.

% Thai phu da thwc hién phau thuat cay ghép hoac tri liéu
st dung té bao goc.

% Thai phu dwoc truyén mau trong vong 30 ngay.

% Thai phu mac ung thw, thai phu thwec hién IVF xin noan.

% Thai phu mang chuyén doan NST can bang, I&ch boi
NST.

% Thai phu khéng dong y tham gia nghién ctru



PHUONG PHAP NGHIEN CcUU

Thiét ké nghién ctru: Nghién ciru tién clru

C& mau nghién ctru: M3u toan thé voi sb lwong 463 mau

Dia diém nghién ciru:
- B6 mon Hoba sinh, Trwedng Dai hoc Y Ha Noi
- Trung tam CDTS, Bénh vién Phu san Ha Noi

The&i gian nghién ctru: 5/2016 — 3/2017

X ly s6 liéu: phan mém SPSS 16.0, cac thuat toan thong ké




PHUONG PHAP NGHIEN CcUU

Mau bénh pham: 10ml mau tinh mach vao éng Streck

Dung cu nghién ctu: TTCDTS, BVPSHN

Héa chat nghién ctru:

- Hoa chat tach cfDNA tw déng cla Perkin Elmer.

- Hoa chéat chuan bi mau va PCR phuc vu GTT cla
Thermo Fisher.

- Chip ban dan dung cho GTT cla Thermo Fisher.




SO DO NGHIEN cUU

463 thal phu nguy co’ cao Trisomy 21

l L&y méau tinh mach

Giai trinh tw thé hé mé&i NGS
l Sang loc (z-score)

v Y
Nguy co’ cao T21

Nguy co thap T21

l Choc hat dich 6i (ttr tuan 16)

Theo d&i dén khi sinh

Karyotype




KY THUAT SU’ DUNG TRONG NGHIEN CUU

Tach chiat
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QUY TRINH GIAI TRINH TV

Ngay 1 Ngay 2 Ngay 3

Chuén bj Thw vién Giai trinh tw
(8h) (4h)

Tach huyét Panh gia chat Phan tich két

twong (1h) Iwong thw vién qua
(1h) (Qua dém)

Tach chiét Nhan ban va
cfDNA (2.5h) lam giau
thw vién(14h)




KET QUA VA BAN LUAN



1. DAC PIEM POl TUONG NGHIEN cUU

Pac diém tudi thai phu trong nghién ctru

n %

18-24 20
25-29
30-34
35-39

> 40
Téng

X £SD

Tuédi thai phu m

Gidi han

Shan Dan, Wei Wang, et al (2012). Clinical application of massively parallel sequencing-based prenatal noninvasive
fetal trisomy test for trisomies 21 and 18 in 11105 pregnancies with mixed risk factors. Prenatal Diagnosis,




1. DAC PIEM BOI TWUONG NGHIEN CU’U

Pac diém tudi thai tai thdi diém lam xét nghiém NIPS

Tudi thai So lwong % cff DNA
(£ SD)

10-13 tuan 6 ngay 14 . 7.04£0.02

14-20 tuén 6 ngay (837 > 713:0.03 ||

9.53+£0.03



2. DAC DIEM MAU GIAI TRINH TV

Ty lé cffDNA thap trén tong s6 mau

So lwong
cffDNA

- Gil MM, Quezada MS, Revello R, Akolekar R, Nicolaides KH (2015). Analysis of cell-free DNA in maternal blood in
screening for fetal aneuploidies: updated meta-analysis. Ultrasound Obstet Gynecol

- Saskia Tamminga, Merel van Maarle, et al (2016). Maternal Plasma DNA and RNA Sequencing for
PrenatalTesting. Advances in Clinical Chemistry



3. GIA TRI NIPS PHAT HIEN HOI CH(’PNG DOWN

Pac diém cua 8 thai phu nguy co cao HC Down

SLTS NCC z-score | Giéitinh Karyotype

T21

TT: 1/38
™

CB: 1/13
TT: 1/50
CB: 1/151

CB: 1/9;
NT:3.2

™

™

NCC TZ21
NCC TZ21
NCC TZ21
NCC TZ21
NCC TZ21

NCC TZ21

NCC TZ21

NCC TZ21

TM: Tubi me; TT: triple test; CB: Combined test; NT: d mé& da gay; NCC T21: nguy co' cao trisomy 21

47,XY,+21
47,XY,+21
47,XX,+21
47 ,XX,+21
47,XX,+21

47,XY,+21

47,XY,+21

Bé thai




DOWN

Ty |é thai nguy co cao v&i hdi chieng Down (DS)

So lwong

Nguy co cao

Nguy co thap

Tong

— Shan Dan, Wei Wang, et al (2012). Clinical application of massively parallel sequencing-based prenatal noninvasive fetal
trisomy test for trisomies 21 and 18 in 11105 pregnancies with mixed risk factors. Prenatal Diagnosis,

- Akolekar R, Beta J, Picciarelli G, Ogilvie C, D’Antonio F (2015). Procedure-related risk of miscarriage following amniocentesis
and chorionic villus sampling: a systematic review and meta-analysis. Ultrasound Obstet Gynecol



KET LUAN

Tang ty Ié phat hién

Sang loc trwwéc sinh khong

xam lan bang phwong phap

NGS tir DNA thai tw do Giam ty lé dwong tinh gia
trong huyét twong me phat

hién hoi chirng Down

Giam nguy co mat thai

Giam 98.27% tong s6 ca thwc hién xét nghiém xam lan (sinh
thiét gai rau hodc choc hut dich 6i)

Chi thuc hién xét nghiém xam lan khi két qua NIPS nguy co’ cao



EM XIN TRAN TRONG CAM ON




