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HC Down 1 trong 700 tré sinh song
HC Edwards 1 trong 5,000 tré sinh song
HC Patau 1 trong 16,000 tré sinh song

U.S. National Library of Medicine. Genetics Home Reference. Down Syndrome: http://ghr.nIm.nih.gov/condition/downsyndrome, Trisomy 18:
http://ghr.nlm.nih.gov/condition/trisomy-18, Trisomy 13: http://ghr.nlm.nih.gov/condition/trisomy-13. Accessed July 12, 2012.
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Shuttleworth GE. Mongolian imbecility. Br Med J 1909;2:661-5
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Maternal age
ac 0 15

87% of
ALL LIVE BIRTHS
are to women
under 35 years old.

Phan 16n tré sinh
ra mic HC DOWN
déu ciia nguoi me
dwéi 35 tuoi

55% of the
estimated DOWN
SYNDROME BIRTHS

occur in women
under 35 years old.
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THE LANCET 1998;352:343-6.

Snijders RJ, Noble P, Sebire N, Souka A, Nicolaides KH

Assessment of risk of trisomy 21 by maternal age and fetal nuchal-translucency thickness

96,127 singleton pregnancies, including 326 cases of trisomy 21: DR 77% for FPR 5%
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Y nghia cua dé mé& da gay
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Cardiac defects

Lethal skeletal dysplasias
Diaphragmatic hernia
Exomphalos

Megacystis

Akinesia deformation sequence
Spinal muscular atrophy

Treacher-Collins syndrome
Jarcho-Levin syndrome
Beckwith-Wiedemman
syndrome Smith-Lemli-Opitz
syndrome

Zellweger syndrome
Noonan syndrome

di George syndrome
Congenital lymphedema

Dyserythropoietic anaemia
Thalassaemia-a
Parvovirus B19 infection

Souka et al. Am J Ob Gyn 2004
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Sang loc

2000-10 di boi thé

Test ket hop quy dau va thém mot so chi thi
khac

dwong tinh gia
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Xam lan — Khoéng xam lan
Sinh thiét gai rau
Choc hait nuéc Siéu am
Choc hat mau Cuéng ron Xét nghiém sinh hoa

Chi dinh cho phu nii:
» Tuoi me cao

*Test SLTS (+) Do nhay va do dac hieéu
e Bit thwrong NST thap (<100%)

* Co tien sit sinh con bat thuong



HEnIGhe clia CcAc test ﬁnww‘

’

S



AR

"

PON GIAN NHAY HON
IT XAM LAN PAC HIEU HON

TE BAO THAI NHI
TRONG MAU ME

RNA TU DO CUA THAI NHI

DNA TU DO CUA THAINHI = TRONG MAUME
TRONG MAU ME



Té bao thai nhi nao 1a Iy twéng dé thuc hién sang loc tI‘ll’O’N
sinh khong xam 1an?

Ty 1¢ té bao thai nhi trong mau me?

Phong xét nghiém nao thich hgp dé lam giau va tinh loc té
bao thai nhi trong mau me?

Té bao ciia thai nhi ¢6 xuat hién trong mau me trong suét thai
ky?

Liéu té bao thai nhi dwec co lap tir mau me co du dé chan
doan di truyen?

\Th(‘)’i diém nao la thich hop nhat dé thu té bao thai nhi tir ny
me?




ghién clru v& mau thai nhi thu dwgc tir choc hiit méau cuag

cung c0 kién thirc vé sw hinh thanh va phat trién

cAc thanh phan cita m4u thai nhi trong thoi gian mang thai
LYMPHOCYTES
HONG CAU NON
TE BAO LA NUOI

TE BAO GOC TAO MAU PAU DONG

TE BAO GOC TRUNG MO THAI NHI /




1 tb thai/ 10° - 10° tb me

(Price JO et al., 1991; Hamada H et al., 1993; Langlois S et al., 1993)

1 tb thai/ ml mau me
(Bianchi D et al., 1997)

2 -6 tb thai/ml mau me
(Krabchi et al., 2001)

0 - 2 tb goc cita thai/ ml mau me
(Guetta et al., 2003)
Nhiéu nghién ciru cho thay phu nit mang thai trisomy 21 hoic 13
va miac tién san giat thi so6 lirgng té bao thai nhi trung binh cao hon
so vo1 thai nghen binh thuong.

(Holzgreve W et al., 2007)




Sau 40 ngay mang thai
(Holzgreve W. et al., 1993)

Tir tuan thir 4 cda thai ky
(Peault B et al., 2003; Lo YMD et al., 1996)

== 11 - 16 tudn thai
e ( Thoi gian ly twéng dé tach té bao thai
- = tir mau me)

N 4



http://www.urber.it/gif/sveglia_off.gif

hi mang thai trong khi nong do té bao nay gidm sau tuan thir 20.
Loai té bao: CD34, CD133 khang thé don dong;

Lo et al. (Lancet, 1994), Little et al. (Blood 1997) and Di Renzo et al.
(Journal of Hematotherapy & Stem Cell Research 2000).

Tan suat: tb thai/tb me 1a 1 trong 4.75x10°- 1.6x107.
U the:

- Tang kha nang nhan ban trong mau thai nhi tir 3 thang giira;
- Nu01 ca g de dang va nhan ban nhanh trong nuoi cay.

Y ANAAT

Qua trinh nghien ciru:

- Loai té bao goc khac: dang nghién ciru

Nuoi cay trong 6ng nghiém da dwgc thwe hién va nghién ciru béi cac tac gii

— & o
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| -Kha nang nhan ban; , == » @ g & e o

- Ton ta ben viing tron mau me sau khi mang thai:

Xuat hién trong mau me: HSPCs xuat hién trong mau me tir tuin thit 4 sau
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= él of Hematotherapy & Stem Cell
-~ Research 2000; 9: 583-590



Nhan ban so lrgng té bao lén: \\-

33 lan ciia BFU-E/CFU-E va

16 1an ciia CFU-GM sau khi tinh loc

= miniMACS CD34+ HSPCs

N v




Két qua FISH phan tich NST X,Y, 21
bing dau do huynh quang trong cac té bao nudi cay

SO tb SOth |  g§ b S
S0 slide karyotype phan tich 96 tin | Cg tin C6 tin hifu | Fetal /maternal
‘ hieu XY hi¢u Y trisomy. 21 Cell tatio
bing FISH
*27 46, XY 669 5 - - 1/133
19 46, XY 1433 6 - - 1/238
13 46, XY 570 i 11 ] 1/52
4 46, XY 1050 - 4 - 1/262
" 18 47, XX+21‘ 659 - _ 19 1/34
1B A7 W_Lzl 100 8 1 /192

ALJ _I'l’ P4 B S | AUV L/ Lad




= Sang locC (SANGUE
"~ FETALE: MAU THAI NHI) BAO GOM
=== 3 BUOC



S PHUONG.PHAP

Centrifugazione Mononucleate

' Eritroblasti
| & Granulociti

Eritrociti

Gradiente
di densita
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Lisi cellulare mediante
soluzione ipotonica e
semina dei nuclei

mediante dropping
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f-A: 2 nhan c¢6 2 tin hlgu cia nst 21
B: tb c6 3 tin hiéu cia nst 21



SAFE TEST: TRISOMY 21







SAFE TEST: TRISOMY 21
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UDO LSI

13 CHAN DOAN TRISOMY 13

A va B: anh chup sir dung KHV tu dong
A va B: M6i nhan cho thiy c6 2 tin hi¢u ciia nst 13



SAFE TEST: TRISOMY 13




”B"Nhan‘co 2’:1n hleu cuiia NST 18
=& 2tb ¢6 2 tin hiéu nst 18 va 1 tb c6 1 tin hiéu nst 18 T D =



SAFE TEST: TRISOMY 18




SAFE TEST: TRISOMY 18
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KETQ : DAU DO

CEP XY CHAN DOAN BAT THUONG
NST GIO‘I TINH XY

~ A vaB: Anh chup tir KHV tr dong
A: XX
B: XY



SAFE TEST - TE BAO

THAI NHI
> Phan tich NST 21

Chan doan chinh xac 97.9%

> Phan tich NST 18
Chan doan chinh xac 98.9%

» Phan tich NST 13
Chan doan chinh xac 98.9%




i‘ny phl

my 18
omy 13
: : nefelter

T 18 phat hién 100%

SAFE TEST 2006-2010-

: kiém tra ban smh thiét gai rau, choc 6i,

do nhay 100% do dac hieu 94%

e Chr21 sens 100%
e Chr18 sens 100%
e Chr13 sens 100%
e ChrX & Y sens 100%

spec 91%
spec 92%
spec ND
spec 100%
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DNA tw do cua thai

1992

trong mau me

THE LANCET

Sw xuat hién cia DNA thai nhi trong huyét thanh va
huyét twong me
Dennis Lo et al. 1997;350:485

5% DNA tw do trong mau me cua cua

thal nhi

Xac dinh gi&i tinh (bénh lién két X)
* NST Y & thai nam

Bénh mau
« RHD gene & phu nir Rh &m tinh

Bénh di truyén tréi NST thwong
« thiéu san sun xwong, nhwoc co, bénh
Huntington




DINASGE G*trengw-me-)zr

o DAt el doan.DNA ngan

2 Trong gl SAEIne HE F\’rl JORFONGIMEUImE CoMGUON gECrca s
ENERas

2 Lifdnef )J\lr\ do cua thai chi'la mot phan nho cua DNA tu do cua me

XX Maternal DNA

89



Tiép cdn mé&i: Chan dodan trudc sinh khéng xam
1an (NIPT)

* Phac d6 |dm sang don gian
hon

e Thuyc hién tir 10 tuan thai

* Ty lé phat hién cao hon

e Tylé (+) gia thap hon 30-50 lan

Ong 14y mdu tiéu chuan Loi ich



Thoi diém:

=100 {1 Tir 13 tuan
= Quan thé dich: Quin thé dich:
Phu nirmang thai c6 nguy RhD am tinh

- co ko ro gi¢i tinh, bénh Phu nir mang thai
lien két X va dot bién don
gen nhuw TSTTBS


http://www.google.it/url?sa=i&rct=j&q=DNA+blood&source=images&cd=&cad=rja&docid=uN-jFffaeKuVuM&tbnid=ddVolNFLyKgFoM:&ved=0CAUQjRw&url=http://www.visualphotos.com/image/2x4139013/dna_deoxyribonucleic_acid_molecule_and_red_blood&ei=ZvQ1Uf_CN4-Wswbgs4HYAg&bvm=bv.43148975,d.bGE&psig=AFQjCNEOhNYCoqphJM8pryk-sZ_WkWdhbA&ust=1362576845884933

IDINAStir do cua thai

PHUONG PHAP

—_ Phantich bing rm

PCR

Polymerase Chain I}e

e

—

Tach DNA



SHAN Df DAN' GIO’I TINH
frJA f, | I KHONG XAM LAN
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Di Renzo et al.



Cho dén nay, xn nay dwoc thwe hién trén phu nir mang thai.

Cac tiéu chuan phién giii két qua cho phép ting do chinh xac cia
test bang cach giam dwong tinh gia.

Xn nay la mot xét nghiém thwong quy dé CPTSKXL vi né6 ré, nhanh
va tu dong. Sau 4 tieng tir khi lay mau, co thé thu dugc két qua cua
20 bn cung mot luc.

Do nhay (%) 99.9
Do dac hieu (%) 99,5
GT tien doan (+) (%) 99.5
GT tien doan (-) (%) 110/0)
Hieu qua (%) 99,7




AP TACH CHIET
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DNA tw do cia thai

Xac dinh gioi tinh
Chan doan chinh xac: 99,8%

PCR RESULTS

Z
®
:
§
:

X T NI N y B
Cycle Number

Xac dinh yéu t6 RhDD
Chan doan chinh xac: 97,5%



http://www.google.it/url?sa=i&rct=j&q=Rhd+positive+baby&source=images&cd=&cad=rja&docid=-5BxRf4cX6gqYM&tbnid=A6BtlHoPNiQjHM:&ved=0CAUQjRw&url=http://www.naturalbirthandbabycare.com/rh-negative-genotyping.html&ei=EbE1Ub25HMrWtAbvh4C4Dw&bvm=bv.43148975,d.bGE&psig=AFQjCNH4n7h3Xx2S-GmC3_ggTHbAVYxMKQ&ust=1362559591847016

 phu nir mang thai

m t xet nghlem thu’O’ng quy de CDTSKXL vi no ré,
dong Sau 4 tiéng tir khi 1ay mau, cé thé thu dwoc
ua 20 bn cung mot luic.

Do nhay (%) 97.7
D0 dac hiéu (%) 100
GT tién doan (+) (%) 100
GT tién doan (-) (%) 96.3
Hiéu qua (%) 99.8
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T
—— .
EaIEn trisomy.vei DNA tu

P ~[____1° | ManhDNA
DN A - = [ 1 thira tir NST
do cua E— 21 thir ba cia
thai ~ T T : thai
' 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

* Manh DNA tu do du thira ciia NST 21 mdc du it nhung van c6 thé

phat hién dudc bang may giai trinh tu’ gen

49
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DNA tw do trong mau me

Sang loc di boi the

e

e —
———

FR4% BN FR10% W FF20%

EE2Y%
L b i TR | XS it by
B e e oy

XIDAX Maternal DNA

Euploid Euploid Euploid Euploid

- DNA tw do (cfDNA) la cac manh DNA ngan
- Trong tg mang thai, DNA tw do cé nguén gbc tir ca me va thai
- Lwerng DNA tw do cla thai xuat hién trong mau me chiém phan nhé trong sé DNA tw do clia me
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gt CoTSK -(-I\IE[-PIQ

aCht. [ JC ”n...;nf— CIl L
cua thal
Massively Parallel |

Shotgun Sequencing
(MPSS)

Directed Approach
(e.g. Harmony Test)

Khac biét quan trong

3

Phan loai nguy co
va cham diém
nguy co

51



Massively*Parallel Shotgun Sequencing

SS la phuong phap Iay mau ngau nhién manh DNA
tu do
* Sur dung z-score lam ngucng xac dinh trisomy

3

All classified as “positive’
with no distinction
between extremely high

values and those just
above the cut-off

Z-Score

:::::

T21- T21+ T21+  T21-
Euploid T21

MPSS Clinical Interpretation

Palomaki GE et al., Genet Med. 2011 Nov;13(11):913-20.



Tam quan trong cua viéc do lwong DNA cua thai

nhi
DNA tw do trong mau me
patient 1 [
B Maternal
Fetal

¢ Ty 1& phan tram cia DNA ctla thai so v&i DNA clia me khoéng
gidng nhau & moi ng khac nhau, va thay ddi trong sudt thai ky!

* Trong mot vai mau, phat hién rat it hoac khong phat hién duoc
DNA cua thai.

¢ Tam quan trong cta viéc chon ra mdt phong xét nghiém cé
thé do dwo'c DNA cua thai:

¢ CAP khuyén cdo lab CDTSKXL phai do dwgc va bdo cdo manh
DNA cua thai

1. Wang E et al, Prenat Diagn. 2013 Jul;33(7):662-6. 2. College of American Pathologists Molecular Pathology Checklist. MOL.34927.7/29/2013
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lién hé giira s6 lwong té bao cua thai — Tudi

M
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oo, © Sau tuan 21: té
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Wang E et al, Prenat Diagn. 2013 Jul;33(7):662-6.



Hau qua cua viéc khong do dwo'c DNA cua thai

Néu cd rat it DNA cua thai, két qua phu thudc vao DNA cla me

’0

> Thai nam ¢4 thé bij coi la “nit”

> BA ME MANG THAI TRISOMY CO THE NHAN DU'OC KET QUA SAI (Ting
nguy co “am tinh gia”)

L)

<

L)

L)

> NEuty |é % DNA cula thai khong dwoc dém va bao céo, hiéu luc
cla cac két qua sé khdng co gia tri.

“Liéu gidi trinh tw sdu hon c¢6 lam tdng nhu céu phén tich DNA cta thai?”

.0

% MOt nghién clru gan day danh gia mdrc d6 gidi trinh tw cia NST 21 &
nhiéu mc do té bao cla thai?

o

¢ Két ludn: Ty |é phat hién sé bi anh hudng néu lvong DNA cua thai
bang 3% hodc thap hon & tét cd cdc murc d6 gidi trinh tu.

1. Benn and Cuckle. Prenat Diagn. 2014 Aug;34(8):778-83.



So sanh két qua cua cac phwong phap CDTSKXL

MaterniT21+ verifi NIFTY PraenaTest Panorama
(Sequenom) (Verinata) (BGl) (Lifecodexx) (Natera)

Harmony

A n - MPSS (ngdu = MPSS (ngdu =~ MPSS (ngdu ~ MPSS (ngau .
Cong ngh¢ Tructiep nhién) nhién) nhién) nhién) Tructiep
Té bao cua thai
do bang phwong

phap thich hop

4=

+ - - + +

Ty lé thanh cong

Piém nguy co
riéng biét

Chi phi thap

Nghién ctru lam
sang

+ + +  +
I
I
I
I
+

Data collected as of 11/06/2013



Harmony dwoc ho tro b&i nhiéu nghién ciru

Téng s6 BN duwoce XN trong nghién S6 NC LS S6 NC doc lap
ctru kiém dinh cé lam mu

Harmony >22,000 10 3

_.
MaterniT21 6 0
verifi 3 0

Panorama 1.306 2 1

As of October 2014



S0 liéu cha cac nghién ctiru quy mé lén

__ swdy | Subjects | Reference

NEXT — General pregnancy, 1°* trimester 18,955 NEJM 2015
NICE - Cohort validation study 3,228 Norton M et al., AJOG 2012
Clinical experience in Belgium & Netherlands 3,000 Willems et al, FVV 2014
General pregnancy population, 1st trimester 2,049 Nicolaides et al, AJOG 2012
Trisomy 13 1,949 Ashoor et al., Ultra Obstet Gyn 2013
Kypros Nicolaides clinical implementation 1,005 Mar Gil et al, Ultra Obstet Gyn 2013
EU-NITE - European study 520 Verweij et al., Prenatl Diag, 2013
High-risk population, 1st trimester 400 Ashoor et al., AJOG 2012
FORTE 338 Sparks et al., AJOG 2012
DANSR 298 Sparks et al., Prenat Diagn 2012
Ob/Gyn real world experience 289 Fairbrother et al., Prenat Diagn 2013
Twins study 275 Mar Gil et al., Fetal Diagn Ther 2013
Sex chromosome aneuploidies, study 1 177 Nicolaides et al., Fetal Diagn Ther 2013
Sex chromosome aneuploidies, study 2 432 Hooks et al., Prenat Diagn 2014
- Maternal weight effects - commercial data 22,000 Wang et al., Prenat Diagn 2013
T€ bao Consistent in high and low-risk women 3,007 Brar et al, ] Mat Fet Neonat Med 2013
. . Fetal cfDNA and pregnancy complications 1,949 Poon et al., Fetal Diagn Ther 2013
thai nhi Maternal weight and fetal factors, study 2 1,949 Ashoor et al. Ultras Obstet Gyn 2013
Maternal weight and fetal factors, study 1 400 Ashoor et al., Fetal Diagn Ther 2012
Fetal fraction in twins 70 Struble et al., Fetal Diagn Ther 2013




Trisomy 21

Author

Chiu et al., 2011 [86]
Ehrich et al., 2011 [39]
Palomaki et al., 2011 [212]

Sehnert et al., 2011 [13]

Ashoor et al., 2012 [50]

Bianchi et al., 2012 [89]
Jiang et al., 2012 [16]

-
-
-

Lauetal;,; 2012 [11] =
Nicolaides et al., 2012 8] -~ = =~
~ Norton et al., 2012 [81 -

.
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Ty |é phat hién cao; ty 1é dwong tinh gia thap

Ty & phét hién Dwong tinh gia

T21 (231 0f 232) >99% <0.1%

T18 (103 of 105) >98% <0.1%

T13 | 8 of 10 detected with Harmony <0.1%

NC trén 6,000 BN, trong d6 >2,000 phu ni¥ c6 nguy co trung binh Mosaicism

Sparks AB et al., Am J Obstet Gynecol. 2012 Apr;206(4):319.e1-9.
Ashoor G et al., Am J Obstet Gynecol. 2012 Apr;206(4):322.e1-5.
Sparks AB et al., Prenat Diagn. 2012 Jan;32(1):3-9.

Norton M et al., Am J Obstet Gynecol. 2012 Aug;207(2):137.e1-8.
Nicolaides KH et al., Am J Obstet Gynecol. 2012 Nov;207(5):374.e1-6.
Ashoor G et al., Ultrasound Obstet Gynecol. 2013 Jan;41(1):21-5.
Data on file

NoukwnNpe



DR

30%

ghm émﬁ hoa lic 16 tuan 70%

;-',&EI;} hdp Iic 12 tuan 90%
- XN két hqp PLUS Itc 12 tuan 97%
DNA tu do 99%

v ——

—— 100,000 phu nit mang thai

Trisomy 21 N=200

Sang loc trisomy 21 1960-2013

99,800 binh thudng
Detected (+) gia
60 5% 4990
140 5% 4990
180 5% 4990
194 3% 2994
198 0.08% 80




International Federation of Gynecology and Obstetrics

FlGO Working Group on Best Practice in Maternal-Fetal Medicine

Chair: G C Di Renzo

Expert members:
E Fonseca, Brasil
S Hassan, USA

M Kurtser, Russia
M T Leis, Mexico
K Nicolaides, UK
N Malhotra, India
H Yang, China

Expert members ex officio:

S Arulkumaran, FIGO

M Hod, EAPM

C Hanson, SM Committee

L Cabero, CBET Committee

Y Ville, ISUOG

M Hanson, DOHaD

PP Mastroiacovo, Clearinghouse
JL Simpson, March of Dimes

D Bloomer, GLOWM




Sang loc bat thwong NST va chan doan trwéc
sinh khéong xam lan

TuGi me c6 gia tri thap trong sang loc bat thworng NST thai nhi
voi ty 1€ phat hién tir 30-50% v¢&i ty Ié dwong tinh gia tir 5-20%.
Do d6 CDTSKXL cac thé di bdi khong nén chi phu thudc vao tudi
me.

Sang loc trisomies 21, 18 va 13 nén bat dau véi xn két ho'p tudi
me, d6 mo da gdy, tim thai, free B-hCG va PAPP-A. XN két hop
c6 ty 18 phat hién I3 90% véi T21 va 95% véi T18, T13 véi ty 18
dwong tinh gia 5%.



Test két hop c6 thé dat hiéu qua cao hon néu cé thém
két qua siéu 4m bao gom chiéu dai xwo'ng séng
miii,siéu am Doppler dong chay van 3 13, tinh mach
ron. Néu stir dung tat ca cac chi thi nay thi ty |é phat
hién sé tang Ién trén 95% va ty lé dwong tinh gia giam
xudng duwdi 3%.

Sang loc qua phan tich DNA tv do cta thai trong mau
me co ty |1é phat hién 99% v&i T21, 97% v&i T18 va 92%
v&i T13 vai ty 1é dwong tinh gia la 0,4%.



Y nghia Iam sang cta xn DNA tu do nén duoc coi 1a chién luoc
quan trong dua trén két qua sang loc dau tién tir tuan tha 11-
13. Trong treong ho'p nay, chiang tdi khuyén cdo chién lwoc sau:

® Nguy co test két hop trén 1/100: Bénh nhan sé dugc tw van
dé xn DNA tu do hodc test xam lan.

® Nguy co test két hop tir 1/100 dén 1/2500: Bénh nhan sé
duwoc tw van dé xn DNA tu do.

® Nguy co test két hop thap hon 1/2,500: Khéng can thiét phai
lam xn khac.
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ai va DNA tu do:

Maic du cac phuwong phap méi dua trén SNP va cac axit nucleic
tw do dang phat trién, ching tdi tin ring tng dung té bao thai
nhi vin la mot tiép can tot dé CDTSKXL véi cac bat thuong
NST, béi vi n6 cho phép chiing ta thay dwgc tric tiép nhan va
NST trong té bao ciia thai. Vé khia canh nay, xn té bao cia thai
chi la mot xn o khia canh lam sang.

DNA tur do ciia thai van dirge sir dung dé xac dinh giéi tinh va
yéu to RhD ciia thai 6 9 tuan véi d6 nhay va d6 diic hiéu cao.
Hon nira, gan day nhitng irng dung ciia phwrong phap nay dé

\ chan doan trisomy ngay cang dirgc kiém chirng r6 rang. /
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