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Tam soat
2000-10 cac léch boi

Xét nghiém két hop trong qui 1 va cac dac diém
them vao trénisieu am

TiIé phét hién véi FPR
0/

XAM LAN KHONG XAM LAN

STGN

Choc 6i

st |
Tam soat trén siéu am

Mau cubne rén Tam soat theo sinh hoa

”‘ Taidr.
Danh cho thai phu ¢6 nguy co' cao do:
* Tudi me
* XN sang loc dwong tinh Do nhay va do dac hi¢u
t thuong NST thip (< 100%)
* Tién can c6 con bi bénh

T

TE BAO CUA THAI DNA THAI TU DO

TRONG MAU ME TRONG MAU ME RNAHALTUDO

TRONG MAU ME
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Loai t bao thai nhi nao ly tu ¢ dung cho CPTS khong
xam lan ?

Tén suit ciia cac té bao thai nhi trong mau me ?

Cac phwong phap xét nghiém nao thich hgp dé lam ting va
thanh loc cac t¢ bao thai nhi trong mau me ?

Co6 phii cac té bao thai nhi luén hién hir ng mau me trong
thai'ky ?

Céc t¢ bao thai nhi khi durgc ¢6 lap tir mau me, c6 dii dé lam
chan doan di truyen hay khong ?

Thoi diém tot nhat dé 1iy duoc té bao thai nhi tir mau me ?

1 tb th:

(Price
1 tb tha

(Bianchi D et al., 1997)

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

0 - 2 tb goc ciia thai/ ml mau me
(Guetta etal., 2003)
Nhiéu ghién ciru da chimg minh 14 trong mau
mang thai bj T21 hoic T 13 va thai ky tién san giat, s0 lirgng trung
binh ciia té bao thai tang so v6i nhirng thai ky binh thuong.

(Holzgreve W et al., 2007)

mau mau cuo;
/e thanh phan

trong suot thai ky

TE BAO BACH CAU

TE BAO NUOI

TE BAO GOC TAC

TE BAO GOC

TE BAO GOC TRUNG MO

Sau khi mang thai 40 ngay
(Holzgreve W. etal., 1993)

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

Tuin 11 dén 16 ciia thai ky
(Thoi diém ly twong dé co 1ap té bao thai
tir mau me)
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C6 trong mau me: HSPCs c6 trong tuin hoan ciia me tir tuén thir
ky, n[’mg do s& giam sau tuén 18 thir 20.
Xac dinh: khang thé don dong CD34, CD133; CH —\N DOAN TIP N S AN
Nuoi c:"iy trong phong thi nghiém do Lo va cong sw nghién ciru va as TlleSI Coata Dl Renzo ot al
7 7 .

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

ti 1¢ té bao thai/me la 1 trén 4.75x10°-1.6x107 té bao. ournal Of Hematotherapy & Stem Cell
Research 2000; 9: 583-590

- Khi nang tao dong; o on®
- Khi nang tao dong #Fing Fromg méu thebrn I‘cl trong ghai Sozn s6m ciia
qui 2; .
- Linh hoat trong nuoi cay va tang sinh manh mé trong thwc nghiém.
DPang tién hanh
- ton tai trong mau me sau thai ky : da giai quyét
4dc diu 4n m6i ciia HSPCs thai nhi : dang nghiér

IR e oS

Két qui phan tich FISH khi sit dung doan do huynh quang
NST X, Y, 21 trén cac té bao da nudi cay

Gia tang 33 1an BFU-E/CFU-E va

16 l4n cum CFU-GM sau khi thanh loc

higuXY | higuy

miniMACS CD34+ HSPCs

46, XY 669 :
46, XY 1433 6 1/238
46, XY 570 )
46, XY 1050 1/262
47, 659 1/34
47, XY+2 100 1/12
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SAFE TEST: TRISOMY 21

A va B: té bao dugc chup bing kinh hién vi tw dgng
A: hai nhan té bao c6 2 NST 21
B: nhan té bao T21

Pén huynh quang
(100Watt) thuy ngan cao ap
25



A va B: té bao dugc chup bing kinh hién vi tw dong
A va B: méi nhan té bao déu c6 2 NST s6 13
SAFE TEST: TRISOMY 21

Az Nhan té bao thai nhi c6 3 chim mau cam ciia NST 18 va nhan té bao ciia my
6 2 chim mau cam ciia NST 18
B va C: Nhan té bao duoc chup bing kinh hién vi tw dong
B: Nhén c6 2 NST 18
SAFE TEST: TRISOMY 13 C: Hai nhan ¢6 2 NST va mot nhan ¢6 1 NST 18




SAFE TEST: TRISOMY 18 33 SAFE TEST: TRISOMY 18

XET NGHIEM SAFE - TE BAO THAI NHI

» Phan tich NST 21
Do chinh xac 97.9%

» Phan tich NST 18
Do chinh xac 98.9%

A va B: Nhan té bao dwgc chup bing kinh hién vi ty dgng » Phan tich NST 13
A: nihan ¢6 XX Do chinh xac 98.9%
B: nhan té bao thai nhi c6 XY




XET NGHIEM 20062010

5;:* XN: kiém tra lai bang STGN, choc 6i, ban d6

 trisomy 21

trisomy 13
Klinefelter

I& phat hién 100%
Pénhay 100% D6 dic hiéu 94%

NST 21 nhay 100%  dic hiéu 91%
NST 18 nhay 100%  dichiéu 92%
NST 13 nhay 100% dac hiéu ND
NSTX & Y nhay 100%  dic hiéu 100%

DNA ngoai bao cua
thai nhi co trong

1992

mau me

THE LANCET

Sy tén tai cia DNA thai nhi trong huyét thanh va huyét
twong cua me
Dennis Lo et al. 1997;350:485

50% tong s6 DNA ngoai bao trong huyét
twong me la tlr thai nhi

Xéac dinh gi&i tinh thai nhi (bénh lién két
NST X)

« NST Y trong thai nam

Bénh tan huyét
* Gen RHD cho phu ntr Rh D am

Bénh di truyén troi NST thwong
« Bat san sun, bénh ly truong lyc co,
bénh Huntington’s

RN NS |

.

561 J_r ie] chNA CUa thai chilla mot phan nho so vai cfDNA clia me
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Kha ning méi: NIPT

* Quitrinh |1dm sang don gian hon

* S&m luc 10 tuan

* Tilé phat hién cao hon

 Tilé dwong tinh gia thap hon 30-
50 Ian

ANGOAT'BAO CO NGUON GOGIU THAI

Su hién dién ciia DNAngoailbaomguon goc tir thai trong

Thoi diém:

DNANGOMIBAO CO.NGUON GOC TU:

P/tich bing real time PCR

(Polymerase Chain Reaction)

i

%t

Ly trich BNA

THAT

{ian10-13 thai ky { “S 1 Tir tun thir 13 thai ky
Dan so dich: Dan s dich:

Thaic6:nguy co: co quan | ) Thai phu RhD (-)
sinh duc khong r6 rang, X )

bénh lién NST X va cac
toi loan don gen nhu ting

sin tuyén thwong than

bim sinh

finkrgisitinh thai' nhi
ky thuat khong xam lan

Di Renzo et al.
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XN da dworc thuce hién trén thai phu
Str dung céc tiéu chuan phan tich gidp cai thién XN bang cach giam di
céc két qua duong tinh gia.

XN dang dugc st dung thuwdng qui trong thwe hanh 1am sang CBTS
khéng xam 14n vi dé thuc hién, nhanh va ty dong. Sau khoang 4 tiéng
ké tir khi Idy mau thi d3 c6 thé cung lic c6 két qua 20 mau.

DONIAY 05
PO DAC HIEUCY
o

TIEN DOAN Y
DUONG (%) -

TIEN DOAN AM (

HIEU QUA (%) 99.7

DNA NGOAI TE BAO CO NGUON GOC TU THAI NHI

Xac dinh gi6i tinh thai nhi
Chinh xac: 99,8%

Pinh ki¢ugen RhD. thai nhi
Chinh xac: 97,5%

)SANH HAI PHUO'NG PHAP LY TRICH DNA TRONG

EM UYEN KHONG XAM LAN
NH CHAN DOAN RhD THAI NHI

ng dwoc sir dung thudng qui trong thwe hanh 1am sang

khéng xam Ian vi dé thuc hién, nhanh va ty dong. Sau
ang 4 tiéng ké tir khi 1dy mau thi da c6 thé cung lic c6 két
20 mau

PO PAC HIEU (%)
0
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M3&i thanh dai dién cho hang trim doan cfDNA

D&m cac doan cfDNA ctia cac NST bing ky thuat giai trinh tu DNA

cfDNA trong mau me
Tam soat léch boi

FF2% W FF4% FF 10%

Euploid Euploid Euploid

- cfDNA la cac doan DNA ngén
- Trong thai ky, cfDNA nguén gdc tir ca me va thai déu hién dién trong mau me
- Lugng cfDNA clia thai chi 1a phan nhé so véi cfDNA cia me

=200

Euploid

L

Massively Parallel
Shotgun Sequencing
(MPSS)

Cac diém khac biét chinh

Phan loai nguy co
va diém nguy co

13



Gidiltrinh'tirnhiéu doan ngan cung lic
(MPSS),..

° SS thao tac ngau nhién trén cac doan cfDNA
° Dung ngudng cut-off z-score dé quyét dinh tinh
trisomy

Khi dugc phan loai
“dudang tinh” thi
khdng phan biét gia
tri cuc cao hodc gia
tri chi vugt trén
ngudng

T2 r?‘h 214 7
Euploid ™
MPSS Clinical Interpretation

Palomaki GE et al, Ger

Tam quan trong cla viéc do lwdng lwgng DNA
thai nhi

DNA ngoai t€ bao lwu hanh trong tuan hoan me

M Ve
ez

[ Thai
evs [
e

« Ti 1& % DNA me so véi DNA thai lvu hanh trong tuan hoan cé
thé dao déng tuy theo tirng ngudi va thay déi trong sudt thai
ky*

« Trong mét s6 mAu ¢ rat it hodc khdng tim thay DNA thai

< Quan trong la phai chon PTN do dworc ti Ié DNA thai

% CAP khuyén cdo cac PTN lam NIPT phai do va béo céo ti |é DNA

1. Wang E etal, PER@#n. 2013 1u;33(7)662:. 2. Colege of American Pathologiss Molecular Pathology Checklist, MOL34927.7/29/2013

Ma@i lién hé giira ti 1& DNA thai va tudi thai

° AN
z \Sau 21 tudn tudi
E . thai: DNA thai
g < 0 ting 1.1% mdi
. ° tuin

Trwéc 21 tudn twdi — |
thai: DNA thai tang
0.11% méi tuan

GestationalAgeFractionalWeeks

Wang E etal, Prenat Diagn. 2013 ul33(7)662.6.

Két qua khi KHONG do DNA thai nhi

Néu cé rat it DNA thai thi k&t qua cé duoc lai dwa trén DNA me
< Thai nam bj nham thanh thai “nit”
< NGUOI1 MANG THAI B| TRISOMY CO THE bpuUQcC TRAN AN "GIA
TAOQ” (tding nguy co cho két qué “Gm tinh gid ”)
> Né&u DNA thai khéng dugc do va bao céo, s& khong kiém
soat dugc gia tri cla két qua cd duoc
“Ky thudt gidi trinh tw sdu hon cd thé lam gidm bdt yéu cau phdi
do DNA thai nhi hay khéng?”
< Mot nghién clru mdi day! da danh gia cdc mirc d6 sau trong giai
trinh tu cta NST & cac ti 1é DNA thai nhi khac nhau
“ K&t ludn: Tilé phat hién s& khdng chinh xdc néu lwgng DNA
thai nhi tir 3% tré xudng bat ké giai trinh ty & d6 sau nao

1.Benn and Cuckle. Prenat Diagn. 2014 Aug;34(8):778-83.
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So sanh cac xét nghiém NIPT

Cng nghé

‘Do DNA thai

Ti 1@ XN thanh
cong

Nguy co' cé nhan
Chi phi thap
€6 nhigu nfctru

13m sang

Data collected as of 11/06/2013

bomory L ey eyt
Tryetigp (ra’::i?n) (randofn) (rmdi;) (rm,f.., Tryre tigp
+ + - - + +
+ + + + + -
+ - - - - +
+ - - + - -
+ + - - - -

XN Harmony duoc ciing ¢8 véi nhiéu chirng cir y hoc

#n/ciru
1dm sang

Tong s6 bénh nhan tham gia #n/ctru doc lap

cac nghién ctru mu

MaterniT21 -6,2&0 6 0
verifi I 2.510 3 0

Panorama I 1.306 2 1

As of October 2014

a 2

Di¥ liéu lam sang

| _sway | subjects | Reference |

Dir ligu

1am sang

va (g

dung

e

Ti ¢ DNA

thai nhi

NEXT - General pregnancy, 1* trimester 18,955 NEM 2015
NICE - Cohort validation study 3,228 Nrton Met al, A1OG 2012
Clinical experience in Belgium & Netherlands 3,000 Willems et al, Fv 2014
General pregnancy population, 1st trimester 2,049 Nicolaides et al, AIOG 2012
Trisomy 13 1,949 Ashoor et L., Utra Obstet Gyn 2013
Kypros Nicolaides clinical i 1,005 Mar Gil et al, Uitr Obstet Gyn 2013
EU-NITE - European study 520 Verwej et al, Prenati iag, 2013
High-risk population, 1st trimester 400 Ashoor et al, AIOG 2012
FORTE 338 Sparks et a, AIOG 2012
DANSR 208 Sparks et a, Prenat Diagn 2012
Ob/Gyn real world experience 289 Fairbrother et a, Prenat Diagn 2013
Twins study 275 MarGil tal, Fetal Diagn Ther 2013
Sex ies, study 1 177 Nicolides et a, Fetal Diagn Ther 2013
Sex ies, study 2 432 Hooks et al, Prenat Diog 2014
Maternal weight effects - commercial data 22,000 Wang etal. P
Consistent in high and low-risk women 3,007 Brar et al, Mat et Neonat Med 2013
Fetal cfDNA and pregnancy i 1,949 Poon et al, Fetal iagn Ther 2013
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, FetalDiagn Ther 2012
Fetal fraction in twins 70 Strble tal, Feta Diagn Ther 2013

XN DNA ngoai té bao

FPR (95% CI)
2.06 (0.4310 5.9)]
0.24 (0.01 to 1.4)
0.20 (0.0410 0.6,

Chiu etal., 201186
Ehrich et al., 2011 [39]]
Palomaki et al., 2011 [212]
Sehnert et al., 2011 [13]
Ashoor etal., 2012 [50]
Bianchi et al., 2012 [89)
etal, 2012 [16 100.0

100.0 (95.8 to 100)810.52
100.0 (91.0 to 100){14.84
98.6 (95.9 to 99.7)825.76

Guex et al., 2013 [30]
100.0 (86.3to 100)l13.14
100.0 (63.1 to 100)|ll1.09
Stumm et al., 2013 [39] 97.4 (86.5 10 99.9)l4.84

X 2.06 0.00 (0. .
100.0 (71.5t0 100){ll1.4 0.00 (0.00 10 3.7)
" 1100.0 (63.1 to 100)§1.09 0.00 (0.00 to 0.2)]
Norton et al., 2012 [81 100.0 (95.6 to 100){l0.92} 0.04 (0.0010 0.2
Liang et al., 2013 [37
Verweij et al., 2013 [18] 94.4(72.710 99.9)2 30 E 0.00 (0.00100.7;

| Sparks et al., 2012 [36] 100.0 (90.3 to 100)
Nicolaides et al., 2013 [25]
Pooled analysis [809)] LN 990 (95.2 10 99.6) 0.08 (0.03 10 0.14
12
FPR 9% (95% CI

Zimmerman et al., 2012 [11] 100.0 (71.5to 100){l1 4
100.0 (88.4 to 100){3.7!
100.0 (90.5 to 100)jl4.60
Song et al., 2013 8}
o 100
IDR % (95% CL.

60
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Ti I& phat hién cao; ti 1&8 dwong tinh gia thap

1€ phat hién Ti Ié dwong tinh gia - . D—
8 duam tinh &

Trisomy 21 N=200 99,800 binh thugng|

T21 (2310f232) >99% <0.1%
DR Jetectac Duang tinh gia

T18 (103 of 105) >98% <0.1% i 5%

sinh hod huyét thanh Iic 16 t i] 5%

T13 |8 trong 10 ca dugc phat hién bing XN Harmony <0.1%

XN k&t hgp liic 12 t ? 5%
XN K&E hop PLUS Iiic 12 t 3%

Cac n/ctru thyre hién trén 6,000 bénh nhén, bao gdm >2,000 thai phu
6 nguy co trung binh

Sparks AB et al AmJ Obstet Gynecol. 2012 ADr206(4)319.¢1.9

Ashoor G etal, Am J Obstet Gynecol 2012 Apr206(4)322.¢1.5. S AT
Sparks AB et al, Prenat Diagn. 2012 Jan;32(1):3.5. DNA ngoai té bao 0.08%
Norton M et al, Am ) Obste Gynecol. 2012 Aug;207(2):137.e1.8.

Nicolides K et al. AmJ Obstet Gynecol. 2012 Now;207(5)374.01.6.

Ashoor G etal, Utrasound Obtet Gynecol. 2013 Jan41(1):21-5.
Dataon e

Khim

Ji— N L N % o P
/ é f, TAM SOAT CAC BAT THUONG NHIEM SAC THE XET
NGHIEM VA CHAN POAN TRUGC SINH KHONG XAM LAN

(* j;,/ International Federation of Gynecology and Obstetrics P N . L2 N PP S .
FIGO Working Group on Best Practice in Maternal-Fetal Medicine Tam soat bat thung NST thai nhi chi dya trén yéu t6 tudi me co

do chinh xac thap véi ti 1é phat hién 30-50%, dwong tinh gia 5-
20%. Vi vay, xét nghiém khong xam 1an dé chan doan léch boi
thai nhi khéng nén thuc hién ma chi dwa trén tudi me

Chair: G C Di Renzo

Expert members ex officio:

Expert members: S Arulkumaran, FIGO Tam soat dau tay d/v trisomy 21, 18 va 13 nén la xét nghiém
E Fonseca, Brasil M Hod, EAPM sang loc két hop, dwa trén cc yéu t8 nhu tudi me, NT, nhip tim
S Hassan, USA C Hanson, SM Committee thai, B-hCG va PAPP-A. XN sang loc két hop c6 ti 18 phat hign
M Kurtser, Russia L Cabero, CBET Committee 90% d/v T21 va 95% d/v T18 va 13, véi ti 1& dwong tinh gid
MT Leis, Mexico Y Ville, ISUOG khoéng 5%

K Nicolaides, UK
N Malhotra, India
H Yang, China

M Hanson, DOHaD

PP Mastroiacovo, Clearinghouse
JL Simpson, March of Dimes

D Bloomer, GLOWM




XN két ho'p c6 thé dwoc cdi thién bang cach thém vao
céc dau chi trén siéu am, bao gdm xwong mili, Doppler
danh gia dong chdy qua 8ng tinh mach va van 3 13 cla
thai nhi. Néu qua trinh danh gia bao gom tat ca cac
dau chi nay thi ti 1& phat hién c6 thé ting dén trén 95%
va ti & dwong tinh gia giam xudng dwdi 3%.

Tam soat bang phan tich cfDNA trong mau me c6 ti lé
phat hién 99% d/v T21, 97% d/v T18 va 92% d/v T13, ti
1é dwong tinh gia chung la 0.4%

Ung dung trén lam sang cta XN nén dwoc dit trong chién lwoc

téng quat dya trén két qua cha XN sang loc két hop lic 11-13
tuan. Trong trwdng hgp nay, ching téi khuyén céo chién lwoc
nhu sau:

© Nguy co' XN két hgp 1&n hon 1 trong 100: bénh nhan cé thé
lam xét nghiém cfDNA hodc xét nghiém xam Ian.

® Nguy co xét nghiém két hop giira 1 trong 101 va 1 trong
2,500: bénh nhan cé thé Iya chon xét nghiém cfDNA

® Nguy co xét nghiém két hop dudi 1 trong 2,500: khéng can
lam xét nghiém thém.

do ciia thai dang dwoc phat trién, ching toi tin

dung cac té bao thai nhi vin 1a 1 cach tiép can tot

khong xam lin phat hi¢n thai bj trisomy, vi n6 cho phép ching
ta quan sat tiép nhan té bao thai nhi va cac NST. Trong
linh vwe nay, ; SAFE ciia chiing t6i vin duoc biét dén
nhue 1 lua chon duy nhit trén lam sing

fFDNA c6 thé dugc st dung voi do dic hiéu va

hay caodé

tinh va RhD thai nhi som ltic 9 tuan tuoi thai.
day kha nang ting dung ciia XN nay dé chin
doan trisomy da dirgc chitng minh r6 rang

chin doan
Hon nira,
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