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Ung dung NIPT tai Viét Nam
TRIEN VONG VA THACH THUC

, Ths Bs. Quach Th| Hoangﬁaﬁh
“'Khoa XN di truyén y hoc — Bénh vién T Dii

@ BENHVIEN TUDU !5 KHOA XET NGHIEM DI TRUYEN Y HOC www.tudu.com.vn
"n,'amc*

Tu Da Genetics



Ganh nang vé di tat bam sinh & di truyén

Ti lé ngay cang tang

- 30% cac bénh nhap vién & tré em

- 20% t&r vong so sinh &50% tr vong & TE

. > 50% say thai trwdc 13 tuan do roi loan NST
Kho diéu tri, ton kém, chat lwong cudc song kém

Nguoén: Prenat Neonat Med 1999;4:157-164
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Phong ngtra roi loan di truyén

- PND
_-"SL-CDb truwdce sinh

~
N

PMD s
CD trwéc hén nhan "~~_ _

NBD
CD ngay sau sinh
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Phan bd bat thworng NST trwde sinh

Percent of Reported Chromosome Abnormalities

mT21

W T18

W T13

M 45X

W Sex trisomy
W Other rare

Data adapted from Wellesley, I, et al., Rare chromosome abnormalities, prevalence and prenatal diagnosis rates from population-based
congenital anomaly registers in Europe. Eur J of Hum Gen, 11 January 2012,
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Sang loc — chan doan truwdc sinh hién nay

Han ché:
- DO phat hién:

toi da 94%
- Dwong tinh gia: 5%
= Rdi ro tr tha thuat
xam lan: 0,1-1%

<>

Phan tich di truyén
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2010’s: NIPT/NIPS

of

NIPT

y Tvié
phat hién
cao
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Co s& NIPT: DNA thai tw do
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Maternal serum Matermal plasna Cont rols

number

PublmEd.g_u;-' | PubMed |

U5 MWational Library of Medicine
Mational Institutes of Haalth Advanced

Abstract -

C R Seances Soc Biol Fil. 1848 Feb; 142({3-4).241-3.
Les acides nucléiques du plasma sanguin chez 'homme.

[Article in Undetermined Language]
MANDEL P, METAIS P.

PMID: 18875018 [PubMed - indexed for MEDLIMNE]
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10. Mandel P, Métais P. Les acides nucleiques du plasma sanguin
Ghﬁ? I'homme. C R Sf;ances. Soc Eml F1] ]948 1-43 24] =3.
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DNA thai tw do trong mau me
)

DNA ngén: 150-340 bp
Ngudn gbc: té bao nhau thai,
phan nhé t hé théng tao
mau.

T&ng dan theo thai ky: 3-19%

Thoi gian ban huy: 16,3 phut

XD@X Fetal DNA
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Lich st phat trién cta NIPT

1997: Lo et al. : tim DNA cua NST Y trong mau thai phu mang thai

Nam
2001 : xac dinh kiéu gen Rh(D)

2006 : xac dinh nhiém sac thé gidi tinh
o Bénh di truyén lién két X (DMD, Hemophilia...)
o Gidi tinh
> Duwa trén nguyén ly PCR théng thwdng: han ché tinh dac hiéu, do
nhay

> ng dung trong tam soét bat thwdng NST: han ché, nhiéu théng
tin, mat thoi gian...
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Sy ra doi cha giai trinh tw gen thé hé moi (NGS)

Giai trinh ty 1 triéu — 43 ti doan DNA ngan/ 1an van hanh
> don gidn hoa chan doan bénh da gen, di truyén
> 2011: NIPT chinh thire gidi 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 fromm maternal blood. Proc Natl Acad Sci
USA 2008:;105:16266-16271
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NGS va NIPT

Extract and Prepare

2 Next-Gen Sequencing
c¢fDNA
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NGS va NIPT: giong hang va l1ap ban dé

LTI
LT LT
LT
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) BENH VIEN TU’ DO

GGLCCTGGEGACAGTCTCCAATCCACTGAGTCATCT

GACACGGTGGAGCTCGGCCACACCAGGCCCAGCTGG
GGCCCTGEGGACAGTCTCCAATCCACTGAGTCATCT

ACAGTGETGGEGECCCATCCCTGGGIGAGGCTCAGTT
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT
TCCGCCCAGGCCATGAGGGACCTGGARATGGCTGAT

GACACGGTGGAGCTCGGCCACACCAGGCCCAGCTGG
GGCCCTGGEGACAGTCTCCAATCCACTGAGTCATCT

ACAGTGETGGGECCCATCCCTGGGIGAGGCTCAGTT
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT
GACACGGIGGAGCTCGGCCACACCAGGCCCAGCTGG
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT

1> KHOA XET NGHIEM DI TRUYEN Y HOC

Sequencing tells you which
chromosome the ccf fragment
comes from

chrld

chrld
chrl0

chril
chrl(
chrl(
chrl(
chr2l

chrld
chrl0

chril
chrl(
chrl(
chrld
chrl(

www.tudu.com.vn



NGS/NIPT: Phan tich két qua, dém sé lwong NST

CfDNA °
thai |
(20%)

cfDNA NST 21
f DNAme _

Phat hién bat
thwdng vé sb
lwong NST

|

tang 10% & T21

QU
g (I

(OO

% . " 21 Tam nhiém
Nhiem sac the: 1
21
£ “")"o N ~ *nr_ i R R
z BENH VIEN TV DU g KHOA XET NGHIEM DI TRUYEN Y HOC www.tudu.com.vn

Tu Da Genetics



ULTRASOUND S

in Obstetrics & Gynecology isuog

Ultrasound Obstet Gynecol 2015; 45: 249-266 m
Published online 1 February 2015 in Wiley Online Library (wileyonlinelibrary.com), DOIL: 10,1002/uog. 14791

Analysis of cell-free DNA in maternal blood in screening
for fetal aneuploidies: updated meta-analysis

« Tdng hop tir 37 nghién ciu 2011-2015
5 nghién ctu tr dan sé chung
« Hau hét; héi clru hoac tién ctru
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Gia tri NIPT (n=21.608)

LECHBOI SOLUONG DR (%) DWONG GIA (%)

rl M.M. Ultrasound Obstet Gynecol 2015
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Gia tri cua NIPT

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 8/
Trisomy 18 974 99.8 13 68
Trisomy 13 91.6 99.9 9 o/
Sex chromosome aneuploidy 91.0 99.6 - -

Tu Da Genetics
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(Ngudn: committee opinion, No.640, sep 2015)
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Gia tri cua NIPT: ty 1& phat hién HC Down/say thai do thd thuat

Combined test 90% 5%

Quy |

Triple test 70% 5% 10:1

Qui Il

NIPT 99,3% 0,16% 90:1 444:1
99,8% 0.05% 180:1 1400:1

. ACOG Practice Bulletin No. 77, January 2007 T21:1/700

. Benn et al, Ultras Obstet Gynecol 2013, 42: 15-33
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% The American College of
; Obstetricians and Gynecologists l
T WOMENS MEALTM CARE PHYSICANS \ The Soclety fo
4 Maternal-Fe: IM dicine

COMMITTEE OPINION

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: (‘ 1 ] Geneth d
iy R = ISpd Counselors

Pong thuan véi thai ky nguy co’ cao
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NIPT: han ché

« GI&: cao
o N U’ng dung cho thai ky nguy co’ thap, song thai, vi mat

4 doan, bénh gen: +
N+ Bat twong hop két qua:
ot Kham khu tr banh nhau

Kham thai
Song thai, 1 thai mat
Me: bat thwdng NST
Song thai khdng twong hop
Me: ung thw
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Trién vong cla NIPT
Non-invasive

Fetal
ole geno,

.
&, neuploid Deletion

J. Cao 2014
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NIPT tai Viet Nam

verifi

SEQUENOM’

natera

Conceive. Delivenr.
Ariosa
‘ BerryGenomics

QO i

e X E A,
=0
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« Thai phu cé co hdi tiép can tién bo moi

« Tra I&i két qua:

>

V V V V V

Phu hop vé&i Trisomy — binh thwdng
Bi bénh — khdng bi bénh

Nguy co cao — nguy co thap
Dwong tinh — am tinh

Kha nang léch bdi

PPV, residual risk value: +
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NIPT tai Viet Nam

Legal:
Hanh lang phap ly
Hudng dan thuc hanh
Tranh lam dung

Ethic:
Chon gidi tinh
Chi phi/dci séng

Bo soét ...

Social:
Thic d&y céng nghé
Can bang GT
Kiém soat chéat lugng

&
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Ung dung cffDNA tai Viét Nam

. Phét hién DNA tw do cua thai trong huyét twong
phu nlr mang thai bang ky thuat PCR, (rng dung

chan doan bénh di truyén trwdc sinh (Trinh Tién
Sang va cs, 2013, tap chi y hoc Viét Nam)

. COng nghé NGS: mé&i mé, chwa phat trién
- Cong nghé sinh tin: chwa dwoc chu trong

. Bao cao vé NIPT: chwa coé
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» Muc tiéu nghién ctru

. Xay dwng qui trinh tach chiét cfDNA t» mau me
va chirng minh sw hién dién cua cffDNA

. Xac dinh gia tri (d6 nhay, d6 dac hiéu, gia tri tién
doan am, gia tri tién doan dwong) cua phuong
phap NGS trong phat hién mét sb l1éch bdi NST
qua cffDNA trong mau me voi phwong phap
chan doan xam lan.
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Lwu do thwe hién

Thu nh&n mau nguy cg cao

(n=124)
S T~
Tach chiét cfDNA CVS hoac choc 6i
Chirng minh su hién dién
cua cffDNA Nudi cay lam NST do6
NGS
X |
Két qua < > K&t qua
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KET LUAN

. NIPT: xu hwéng tat yéu trong sang loc va chan
doan trwdc sinh

. Ung dung NIPT tai Viét Nam: con nhiéu van dé
kinh té, x& héi, luat phap, ky thuat...

. Can day manh nghién ctru wng dung cffDNA,
lam co s& cho xay dwng hanh lang phap ly,
hwdng dan thwe hanh NIPT tai Viét Nam
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