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Tuyén bo ve xung dét loi ich

Cacy kién va noi dung trinh bay la quan diém chuyén mén cta BS Farid Hadi va khdng phan anh y
kien ctia nha tuyén dung

Harmony la xét nghiém sang loc trwéc sinh khéng xam 1an (NIPT) dwa trén phan tich cell-free DNA va dwoc xem la xét nghiém sang loc trwéc
sinh, khong la xét nghiém chan doan. Harmony khéng sang loc vé cac diéu kién nhiém séc thé hodc di truyén tiém nang khac véi nhivng gi dwoc
x&c dinh rd rang trong tai liéu nay. Trwéc khi ra bat ctr quyét dinh diéu tri ndo , tat ca thai phu nén thdo luan két qua ctia ho véi nhan viény té 1a
nhirng ngudi cé thé dé nghi cac xét nghiém khang dinh , chan doan phu hop.

HARMONY va HARMONY va Design la thwong hiéu clia Ariosa Diagnostics, Inc. @ My . HARMONY la thwong hiéu clia Roche & cac nwéc
khac . TAt ca cac thwong hiéu khac 1a tai sén cta chd sé hivu twong ng. .

Xét nghiém tién sdn Harmony dwoc phat trién, va dac tinh ky thuat dwoc xac dinh bdi Ariosa Diagnostics, Phong xét nghiém dwoc cong nhan vé
CLIA va CAP tai San Jose, CA USA. Xét nghiém nay chwa dwgc cdng nhan tai US.
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Tam quan trong cta sang loc truwdc sinh

87% céac trll’(‘)'ng
hQp sinh 1a ¢
phu nit < 35

tuéi

25

55% céac ca sinh c6 hoi

chirng Down xay ra &
phu nir < 35 tudi
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Pa sb cac tré bi Down c6

me < 35 tudi

Can mét chién lvoc
sang loc hiéu qua
cho tat ca thai phu

The California Prenatal Screening Program. March 2009. Provider Handbook

2009. Retrieved from www.cdph.ca.gov/programs/pns



Cac hwéng dan chuyén mon

,{ . ,“ N Ao , \}&oﬁoe 0357579:014 ” 5
Doi twong can sang loc hoi chuwng Down? £
% 1951 §
- Poi twong can sang loc trwée sinh: ' '

. oF
S"E"LTH cmﬁf‘ﬁg
— Tat ca céac thai phu nén dwoc dé nghi lam sang loc the 1éch bdi trwdc tuan thir 20
cua thai ky

— Tét ca céac thai phu nén c6 lwa chon lam xét nghiém xam Ian, bat ké tudi me
« Poi twong can chan doan trwéc sinh:

— Bao thai bj Trisomy & Ian mang thai trwdc
— Co it nhat 1 bat thwdng cau tric thai nhi chinh hodc 2 bat thwéng cau trac thai nhi
phu thtrong thai ki hién tai

— Chuyén doan, dao doan NST hoac |&ch bdi & thai phu hodc nguwdi than cda thai phu

American College of Obstetricians

and Gynecologists. Practice Bulletin. Clinical Management Guidelines for Obstetrician -Gynecologist. Number 163, May 2016.



Cac phwong phap danh g|a Trisomy t
Xét nghiém xam lin- choc o6i

«  Quy 1: Sinh thiét gai nhau(CVS)
—  Té bao/ md tir nhau thai
— Nguy co xay thai 0.5 — 2%, nhiém tring va ri i

«  Quy 2: Choc &i (an toan hon CVS)
—  Té bao/ md tir thai nhi (qua dich i)
—  Nguy co xay thai 0.3 - 1% va ri 6i

«  Choc day rén
— LAy mau méau cubn rén (PUBS) tiy tinh mach rén
— 1-2% nguy co xay thai

T4t ca mau mau déu duoc karyotype béi PCR hoac FISH

B0 nhay/dé dac hiéu 299%

Khoang 1% nguy co xay thai

é

N Sa



Phwong phap danh gia Trisomy tién san

Xet nghiém don

Xét
nghiém
HC Down

Chéan doan

Gestational Week 1

Sang loc quy 1

| b-hCG, AFP, uE3 |

DR= 69%

b-hCG & PaPP-A
= 82-87% (CFTS)

Quadruple test

siéu am
BPMDG & xuong
mdai

b-hCG, AFP, uE3, DIA

%

DR= 64-70%

Harmony™

Sinh thiét gai nhau

Choc day rén

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
FIRST TRIMESTER SECOND TRIMESTER

American College of Obstetricians and Gynecologists. Practice Bulletin. Clinical Management Guidelines for Obstetrician -Gynecologist. Number 163, May 2016.
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Phwong phap danh gia Trisomy t
Cac xét nghiém két hop

DR= 88%
DR= 96%

DUONG TiNH

chan doan Sinh thiét gai nhau

Gestational Week 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24
FIRST TRIMESTER SECOND TRIMESTER

American College of Obstetricians and Gynecologists. Practice Bulletin. Clinical Management Guidelines for Obstetrician -Gynecologist. Number 163, May 2016.



Phwong phap danh gia Trisomy tién san
Cac xét nghiém tirng buoc ket hop

Sang loc Quy 1

b-hCG, AFP, uE3
Quadruple test
b-hCG, AFP, uE3, DIA

b-hCG & PaPP-A

DBMDG va xwong mai

e ———————

Harmony™

SEQUENTIAL STEPWISE DR= 95%

Sinh thiét gai

Chain doan

Choc qya day rén

Gestational Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
FIRST TRIMESTER SECOND TRIMESTER

American College of Obstetricians and Gynecologists. Practice Bulletin. Clinical Management Guidelines for Obstetrician -Gynecologist. Number 163, May 2016.



Phwong phap danh gia Trisomy tién san
Cac xét nghiém dw phong két hop

sang loc quy 1

b-hCG, AFP, uE3
Quadruple test S
b-hCG, AFP, uE3, DIA

b-hCG & PaPP-A

BMDG va xuong muai

S S

Xet
nghiém
HC Down

CONTINGENT DR= 88-94% Harmony™

Chan doan

Sinh thiét gai nhau

choc qua day rén

Gestational Week 1 2 3 a4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
FIRST TRIMESTER SECOND TRIMESTER

American College of Obstetricians and Gynecologists. Practice Bulletin. Clinical Management Guidelines for Obstetrician -Gynecologist. Number 163, May 2016.



Biomarkers in First Trimesters

W Detection Rate (%) at 5% SPR
100 ~
95 -
90 -
85 -
80 -
7’5 A
70 -
65 -

Detection Rates (%)

60 -
55 A

50 -
Nuchal Translucency (NT) free b-hCG PAPP-A Combined test
*) 10—13 completed weeks of gestation (without use of maternal age)
SPR= Screen Positive Rates

Wald NJ, et alFirst and second trimester antenatal screening for Down’s syndrome: the results of the Serum, Urine and Ultrasound Screening Study (SURUSS). Health Technology
Assessment 2003; Vol. 7: No. 11



ién b trong sang loc Trisomy tién san

MSAFP
— Maternal Age

Detection rate 36%

Detection rate. 27% Gestational age 15wk+

Chromosomes screened: T21

Gestational age N/A-: RN

Chromosomes _screenec — 1988

Quadruple e Trlple Screen

:, T21, T18
FTS NT/Serum

Detection rate " 80=95%
Gestational age 10= 11wk

creened: T21, T18, Ti3
NIPT Quantitative MPSS

Detection rate 66-99%
Gestational age 10w+

Chromosomes screened: T2155 183 T13 SCA

g e hromosomes



MO hinh dw phong
Sang loc quy 1 & NIPT

Normal process of risk assessment
e.g. Combined first trimester screening (cFTS)

Low risk women \(- .__IP-thl_‘r_‘isfk women
py re W)

cFTS Risk <1 in 300 TS _ ...‘ﬂ/

l choice of

[ NIPT |

‘negative’
‘positive’
W \

| No further testing I I Invasive test I

-

Thai phu c6 nguy co cao dwoc cung cap qui trinh

dén NIPT hoac chon luén phwong phap xam lan

Hui L and Hyett J. Australian and New Zealand Journal of Obstetrics and Gynaecology 2013; 53: 416-424




MO hinh dw phong
Sann In- aiiv 1.& NIPT

All wormean offered cFTS as prmasy basi
Risks inberpreted in thnes raiher han b growmps

el T

Lorey risk women High risk womeamn
cFTS Risk <=1 im 100 cFTE Risk =1 n 10
(eshirmale B8, 5% af woren) festmate O.5% of waman)

Inl:-a-rnmnﬂam rigk womean
cFTS Risk =1 im 10 86 =1 in 1000
{estimade T3% of worman)

*
HIFT HIFT
‘negative’ ‘positive’
(eshimrale S} (estimate 2%5)
- / \ R
Mo herthir (Esling IFnasive Gist
{a dodal af 38, 2% off worman) {a dodal of OL8% off worman)

M6 hinh dw phong gitp giam ti 1& lam Phwong phap

xam lan

ology 2013; 53: 416-424



Cac hwéng dan
Tong ket thong tin ve NIPT

Organization Policy Year
_ Khuyen nghl“ théng tin den tat cac cac thai phu rang NIPT 1a [Ua chOn co6 d@ nhdy 2016
g;,-‘-’ cao nhat de sang 1Qc cac the Iech bO| truyen thOng
ACMG
OO gy, “BAt Ké thai phU nao cung c6 thé Iu'a chOn phan tlch cfDNA nhU Ia xét nghi€m sang 2015
c% 10c de phat hi€n cac the I€ch bOi phO blen bat ke tinh trang nguy cO”
8
ACOG
THE A . 5 A 5 A 5 A r
AMERICAN  “nhi€u klch ban c6 th€ xay ra, baoc gOm ca NIPT 14 IWa chQn thay th€ bUuOc 1,” 2015
‘r SOCIETY
or HUMAN
GENETICS
“ HulOng dan dudi day co thé dugc can nhdc s dung hQp Iy: 1. sang 10c buOc 2015

ISPD

dau bang cfDNA ap dung cho tdt cd cac thai phu”




Nhﬁ’ng hll’é'ng d?ln Chuyén nghiép
Tong ket cac marker sinh hoa trong sang loc Héi chirng Down

OBSTETR,
<.OF 'f(‘/,,&

s %
g %z American College of Obstetricians
z 19 g . The Fetal Medicine Foundation
% £ and Gynecologists (ACOG)
%@% &
St LTH CARE \”“'ﬁ\c
* K€ hOp cd marker sinh hoa va do O mO da gay hi€u qua hOn * TO chllc Y hQc bao thai khuy€n khich sang 10c HC Down O
nhi€u so vOi chi do dO mO da gay trong phat hi€n HOi chling 11-13*% wan bdi dO day da gay (NT) hodic két hOp NT va
Down marker sinh héa mau me€.
®* Khi sang 10c quy 1 dlrl’O’ng tinh: cung cﬁp tw ,vﬁn v€ di truyén va e Su két hOp cla NT va free RhCG va PAPP-A cdi thién ti
hodc 1a chQn sinh thi€t gai nhau hodc chQc Oi O quy 2 N A 34 3 , A o oA T A
5 : g ) ) : q,y I€ phét hiCn dén 90%. Bang chUng cho thdy t1 I€ phat hi€n
® Hudn luy€n chuyén bi€t, chuadn hoa viCc do NT 1a rat quan trOng 90% s& giup giém i 1é dUong tinh gié, fr 5% xué)ng 259
* Ngay ca khi dé‘\ sang 10c quy 1 , cling cAn phdi sang I0c bat bOi danh gia xrOng mui.

thOng Ong thdn kinh & quy 2.



Khd ndng tadm soat mOi: xét nghi@m trirG'c sinh khéng xam 14n

TY 1€ phét hi€n Trisomy 21 (hQi chitng Down)

Ty I€ dUOng tinh gid
(FPR):
<0.1%"

NIPT

Full Integrated Screen

Ty I€ duOng tinh gid
(FPR):

First Trimester Screen

Quad Marker Screen 3-5%

AFP only

Maternal age

1. Ball et al. Obstet Gynecol. 2007 Jul;110(1):10-7. 2. Wald et al. BMJ. 1988 Oct 8;297 (6653):883-7. 3. Thompson & Thompson Genetics in Medicine, Sixth Edition. Nussbaum, Mclnnes, Huntington. Saunders,
2001. 4. Norton M, et al, N Engl J Med. 2015 Apr 23;372(17):1589-97.



Han ch€ clla cac phlrO'ng phéap tam soét truyén thﬁng

"""""'

444444444

1 trong 20 phu nif s€ co6 két qua “”dwrong tinh™':
Pai da sO s& 1 “’dirong tinh gid””?
Puoc chuyén dén Bs chuyén khoa vOi nhi€u 1An thim kham
Kéo dai sU lo |éng khéng cAn thice
Nguy cO sély thai vOi nhiéu [Ua chQn xét nghiém chén doan*

1. ACOG Practice Bulletin No. 77. Obstet Gynecol 2007;109:217-27. 2. Benn et al. Prenat Diagn. 2015 May 13. doi: 10.1002/pd.4608. [Epub ahead of print] 3. Acta Obstet Gynecol Scand. 2015 Jan;94(1):15-27.
4. Caughey et al. Obstet Gynecol 2006; 108(3 Pt 1): 612—6.




Han ch€ clla cac phi¥O'ng phap tam soét truyén thﬁng

"""""'

444444444

19 trong 20 thai phUl c6 k€t qud “?am tinh””:
NhUng m@t vai thai phu trong sO do van co nguy cO thai nhi bi trisomy

(do ty 1€ phat hi€n 80-95%)

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



Chung da mang nhUng di€u tOt d@p nhdt cho con chUa?

Picture was taken from http://www.ashacarlos.com/blog/2012/04/10/pui-family-portrait-session/ accessed on 18-Oct-16



http://www.ashacarlos.com/blog/2012/04/10/pui-family-portrait-session/
http://www.ashacarlos.com/blog/2012/04/10/pui-family-portrait-session/
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http://www.ashacarlos.com/blog/2012/04/10/pui-family-portrait-session/
http://www.ashacarlos.com/blog/2012/04/10/pui-family-portrait-session/
http://www.ashacarlos.com/blog/2012/04/10/pui-family-portrait-session/
http://www.ashacarlos.com/blog/2012/04/10/pui-family-portrait-session/
http://www.ashacarlos.com/blog/2012/04/10/pui-family-portrait-session/

Xét nghi€m trrOc sinh: cfDNA

Standard Blood Draw




Xét nghi€m trrOc sinh: cfDNA




Xét nghi€m trirGc sinh khong xam 1an sl dung DNA tif do (cell-free DNA)

MATERNAL * Cell-free DNA (cfDNA) Ia nhling doan DNA ngdn
BLOODSTREAM

F * Trong suOt thai kY, cfDNA tII m€ va bao thai
déu hi€n di€n trong mau me'
Do B° o

» S

* SO IUQng cfDNA bao thai chi€m mOt ty I€ nhO
trong tOng CfDNAZ

»
4

* cfDNA bao thai duQc dao thdi nhanh sau khi sinh
(<24 gi0)?

XIDADX FETAL DNA

1. Lo et al. Lancet 1997;350:485-87. 2. Lo et al. Am J Hum Genet. 1998 Apr;62(4):768-75. 3. Lo et al. Am J Hum Genet 1999; 64:218—224.



True positive (TP)

Population Sensitivity, Specificity, False positive (FP)
Probability Sample size pooled estimates pooled estimates Quality of False negative (FN)
Trisomy  (“risk”) (no. of studies) (95% Cl) (95% Cl) evidence Rating items True negative (TN)

T21 High 107 474 (26) 0.998 (0.981-0.999) 0.999(0.99-0.999) (B250) -1 Study design/quality 1839 TP

52 FP

8 FN

105 575 TN
T21 Average 62 201 (6) 0.993(0.955-0.999) 0.999(0.998-0.999) (BE20) -1 Study design/quality 156 TP

37 FP

1FN

62 107 TN
T18 High 146 465 (22) 0.977 (0.958-0.987) 0.999(0.998-0.999) (&&20) -1 Study design/quality 566 TP

70 FP

15 FN

146 129 TN
T13 High 137 078 (18) 0.975(0.819-0.997) 0.999 (0.999-0.999) (BH00) —1 Study design/quality 134 TP

—1 imprecision 56 FP
10 FN
137 499 TN

TP, trisomy is verified; FP, incorrectly classified as trisomy; FN, trisomy is incorrectly classified as normal; TN, absence of trisomy is verified.
©BE0 — moderate quality of evidence, &&00 - limited quality of evidence.




(a)

Study

Bianchi 2014
Nicolaides 2012
Norton 2015
Pergament 2014
Shaw 2014
Song 2013

(b)

Study

Bianchi 2014
Norton 2015
Pergament 2014
Shaw 2014
Song 2013

TP FP FN
2 3 0
2 2 0
9 1 1
0 0 0
0 0 0
2 1 0
TP FP FN
1 1 0
2 2 0
2 0 0
0 0 0
1 0 0

TN
1902
1945

15830
474
100

1738

TN

891
11181
472
100
1740

1.00 [0.16, 1.00]
1.00[0.16, 1.00]
0.90 [0.55, 1.00]
Not estimable
Not estimable
1.00 [0.16, 1.00]

1.00 [0.03, 1.00]
1.00 [0.16, 1.00]
1.00 [0.16, 1.00]

Not estimable
1.00[0.03, 1.00]

1.00 [1.00, 1.00]
1.00 [1.00, 1.00]
1.00 [1.00, 1.00]
1.00 [0.99, 1.00]
1.00 [0.96, 1.00]
1.00 [1.00, 1.00]

1.00 [0.99, 1.00]
1.00 [1.00, 1.00]
1.00 [0.99, 1.00]
1.00 [0.96, 1.00]
1.00 [1.00, 1.00] |

Sensitivity (95% CIl) Specificity (95% Cl) Sensitivity (35% Cl)

—._

Specificity (95% Cl)

0

0.2 04 06 0.8

1

Sensitivity (95% Cl) Specificity (95% Cl) Sensitivity (95% CI)
|

0 020406 038

“ A HEEEN

Specificity (95% CI)

0 0204 06 0.

1

0 0

.2 04 06 0.

“-“A M EEN

Figure 6. Meta-analysis of sensitivity and specificity of non-invasive prenatal testing (NIPT) in a population at average risk of carrying a fetus with
chromosome aberration: (a) trisomy 18 (b) trisomy 13. [Color figure can be viewed at wileyonlinelibrary.com]



Nghién clfu NEXT

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Cell-free DNA Analysis for Noninvasive
Examination of Trisomy

Mary E. Norton, M.D., Bo Jacobsson, M.D., Ph.D., Geeta K. Swamy, M.D.,
Louise C. Laurent, M.D., Ph.D., Angela C. Ranzini, M.D., Herb Brar, M.D.,
Mark W. Tomlinson, M.D., Leonardo Pereira, M.D., M.C.R,, Jean L. Spitz, M.P.H.,
Desiree Hollemon, M.S.N., M.P.H., Howard Cuckle, D.Phil., M.B.A.,
Thomas J. Musci, M.D., and Ronald J. Wapner, M.D.

Nghién cltu ti€n cltu dwgc 1am mu I6n nhdt v€ XN trrGc sinh khong xam 1an dwgc thurc hi€n
¢ 35 trung tam tQi 6 quOc gia (MY va Chau Au)

Norton M, et al, N Engl J Med. 2015 Apr 23;372(17):1589-97.




Nghién cltu NEXT' — MUc tiéu va cO’ sO’

So sanh hiéu quad clla Harmony vOi cac phWrO'ng phap tAm soét truyén thﬁng nhdm phét hién trisomy 21

* Thu thdp cac dir li€u k€t qua trén cac dOi trong

D0 nhay va d0 dac hi€u dd manh

* cac nghién clu trtOc day v€ NIPT trén dan sO chung khong du 16n dé danh gia dO nhay??

So sanh trurc tiép gitta tAm soat quy 1 (FTS) va Harmony dwoQc thirc hi€n dOng thoi

* Trong cac nghién clu trrtGc day, NIPT duQc thuc hi€n sau 3 thang ddu thai kY khi phan sO bao thai

cao hOon®*

1. Norton M, et al, N Engl J Med. 2015 Apr 23;372(17):1589-97. 2. Bianchi et al. N Engl J Med. 2014 Feb 27;370(9):799-808. 3. Nicolaides et al. Am J Obstet Gynecol. 2012 Nov;207 (5):374.e1-6.
Wang et al. Prenat Diagn. 2013 Jul;33(7):662-6.




Nghién cltu NEXT - Tﬁng quan

18,955 thai phu

\

Két qua dat dugc O 15,841 thai phu
bang XN di truy€n hodc kham sO sinh

Trung binh tuOi m¢: 30.7 tuOi \l/
Trung binh tuOi thai: 12.5 tudn 38 trisomy 21
Trung binh cén néng me: 65.8 kg I

v v

TAm soét 3 thang dAux hClrmonUM

PRENATAL IEST

Test + Test - Test + Test -

FPR=5.4% FPR=0.06%

Norton M, et al, N Engl J Med. 2015 Apr 23;372(17):1589-97.
*hCG and PAPP-A, nuchal translucency measurement

DR = detection rate; FPR = false positive rate




Phan tich ban dAu — k€t quad Trisomy 21

FTS

79%

124 L)) (30 of 38)

5.4%

Ty Ié dwong tinh gia (854 of 15,803)

Gia tri tién doan dwong 3.4%

Harmony
100% —

(38 of 38) p=0.008
0.06% p <0.001

(9 of 15,803)

81% p <0.001

Tan suat trisomy 21 trén dan s6 chung = 38/15,841 (1 trong 417)

Source: Norton M, et al, N Engl J Med. 2015 Apr 23;372(17):1589-97.

29



Nghién clu Harmony trén NEJM — KEt Iué,n

Harmony c6 wu thé vé mat thong ké so v&i cac phwong phap tam soat
quy 1 FTS trong phat hién trisomy 21 & dan s6 thai phu néi chung
O Ty lé phat hién cao hon cé y nghia:
: Harmony: 100%
i FTS: 79%
0 Ty lé dwong tinh gia thap hon 90 lan:
n Harmony: 1 trong 1,756
n FTS: 1 trong 19
O Ty lé tién doan dwong cao hon 20 lan:
3 Harmony: 81%
" FTS: 3.4%

Source: Norton M, et al, N Engl J Med. 2015 Apr 23;372(17):1589-97.



cac Wu di€m cla phifO'ng phap phéan tich trlic

Massively Parallel Shotgun Sequencing (MPSS)

s IV 7SIy~ TV, s> IID><e
St %"Mﬂ

J T
>N SD<a I~

7S o<z, -
FRTTSS o 2SS T
o<y, = . .
Y2/ D> T
LS T <>

ti€p (DANSR™)

cfDNA trong mau

Chr 21, 18, 13, X, Y cfDNA

Other Chr cfDNA

Unmapped cfDNA

Phan tich truc ti€p (DANSR)

S NS~ Ty

NN =i 11 e 2
- Ze e

can 0O e 777



Cach ti€p can clla Harmony — C4c UWu di€m clla DANSR™

* Harmony phan tich chuyén sau nhdt cac nhi€m sdc th€ (NST) dich
. DANSR nhdm vao cac NST dich
. NST 21, 18, va 13 dai di€n <10% bd gen'

Tinh trang ban dau cta bd Tiép can ngau nhién Céch tiép can cua
gen Harmony

1. Lander et al. Nature 409, 860-921 (15 February 2001) doi:10.1038/35057062




K€t qud DANSR dwoQc phan tich dira trén thullt toan danh gia nguy cO’ trisomy t0i Uu
héa nOng A0 DNA bao thai (FORTE)

Z-SCOle
18 - * 100 - A R 0
SN —
15 4 'S e
:’. .0'0 L
12 - ' 4 = 10 -
. oo 5
9 .
» =
5 o3P :
B °] wtde 8 1
qu 5 . * ] [ ] =
1
1]
0 +—— + S 0.1
5
_3 4 e
6 - 0.01 - —e-
0% 5% 10% 15% 20% 25% 30% 0% 5% 10% 15% 20% 25% 30%
Fetal fraction of cfDNA Fetal fraction of cfDNA
# Trisomy Non-trisomy ® False positive

Ashoor G et al., Am J Obstet Gynecol. 2012 Apr;206(4):322.e1-5.




<>

Thang di€m xac sua

r

t cho tling ca th€ 1a s k€t hQp clla DANSR va FORTE

Test Results

Fetal cfDNA Percentage: 10.5%

CHROMOSOME

RESULT

PROBABILITY

RECOMMENDATION

Trisomy 21 (T21)

High Probability

Greater than 99/100 (99%) Genetic counseling and additional testing

Trisomy 18 (T18)

Low Probability

Less than 1/10,000 (0.01%)

Review results with patient

Trisomy 13 (T13)

Low Probability

Less than 1/10,000 (0.01%)

Review results with patient

/ L

/ /

LAy may bat ky thOi di€m
nao sau tudn 10 thai k}‘/

1. Sparks et al. Prenat Diagn. 2012 Jan;32(1):3-9.

sO bao thai

DANSR™ Assay

Phan tich NST muUc tiéu
Do Iuﬁ)’ng chinh xac phén

HOp nhat:

FORTE™ Analysis Bao cao Harmony

Thang di€ém xac sult ca
th€ hoa cho thng thai phu
Phan sO bao thai du‘()‘c bao

Dinh 1rong NsT
Phan sO bao thai
Tuli me

X cao
TuOi thai

2. Sparks et al. Am J Obstet Gynecol. 2012 Apr;206(4):319.e1-9.




Qua trinh phat tri€n clla cfDNA: tir gifli trinh tW (sequencing) dén microarray

Giai trinh tw thé hé méi (NGS) Microarray

HiSeq (Illumina) Ariosa Concerto™ Imager
Manufactured by Affymetrix

“..Sample multiplexing is required to achieve economically
efficient use of available sequence capacity..” “..Each sample is hybridized individually to a single

microarray..”

Source: Juneau K et.al. Fet Diag Th 2014 (online)



High throughput results with microarray reduces efficiency

sO mau trong mOi gib‘
24 hrs 6.5 hours

A A
! R S I CGREGCCTEEEEE SRR LR PR T

1. Hybridization, 2.5hrs

o ’

2. Imaging, 4hrs

P(x; | DYP(D)

\ / FORTE
Plasma separation Cell-free DNA DANSR assay Sequencmg analysis 12

from blood isolation
1. Cluster Generation, 5 hrs

2. Imaging, 51 hrs

\—Y—J

56 hours

“.. Ca hai k}~7 thuﬁ,t microarray va sequencing dang tiép tUc dlIO'c cai thién Mf)t sO hé thf)ng sequencing dé tﬁng tOc ché d6 giéi trinh tU
de lam glam sU khéac blet thOi gian quan sat dlIO'c gllIa microarray va sequencing. Tuy nhlen, 0 nhlIng che dO nay, khi tOc dO g|a| trinh
tu tang Ién, cbng suat s€ glam va chi phi cho m0| mau s€ tang lén.’

Juneau K et al. Fetal Diagn Ther. 2014;36(4):282-6.




KY thué:lt microarray cho k€t qud it bi€n thién hOn va quan sat dwgc phan s0
bao thai

113 118 21 | i @ Microarray
99 | WX X XX IERERCIORCK X XU K XX 500 4 O Sequencing
30 m —
0 400 - -
2 < 300 |
3 ! 9 L
o Eg -
< 200 -
L] —
0.10 =
‘e 100 - 3
Ll
0.01 —-uo—n-oo._ - 0 B _h—i_r—i_
S U8 ERMNEILENRAESSREOR A 0.05 0.10 0.15
Fotal fraction Assay variability

Juneau K et al. Fetal Diagn Ther. 2014;36(4):282-6.



NIPT: Qua trinh phat tri€n nhanh

NIPT for sex chromosome

NIPT for trisomy 21

becomes clinically available

aneuploidy

Trisomy 18 and trisomy 13

added to NIPT panels Microdeletion panels

ACMG Position ACMG Position

Statement® Statement®

ACOG-SMFM Position ACOG-SMFM Position

Statement” Statement?

1. Allyse et al. Int J Womens Health. 2015;7:113-126. 2. Benn et al. Prenat Diagn. 2012 Jan;32(1):1-2. 3. Benn et al. Prenat Diagn. 2013 Jul;33(7):622-9. 4. Benn et al. Prenat Diagn. 2015 Aug;35(8):725-34. 5. Gregg et al.
Genet Med. 2013 May;15(5):395-8. 6. Gregg et al. Genet Med. 2016 Jul 28. [Epub ahead of print] 7. Obstet Gynecol. 2012 Dec;120(6):1532-4. 8. Obstet Gynecol. 2015 Sep;126(3):e31-7.




Ung dUng lam sang dang mO ra vOi NIPT

“vGi sU U vAn di truyen thich hQp,
MPS c6 thé hitu ich cho nhifng thai
phu da du’Oc Xac dlnh co nguy cO
cao bang mOt trong nhu’ng chlen UOQc
sang 10c trrO'c day.

“TAm soat cfDNA nhUr 1a mOt xét nghi€m
dau tay cho tat ca thai phu [duUoQc xem
la phu hQpl.”

-International Society for Bfenata
Diagnosis (ISPQ

-International Society for
Prenatal Diagnosis (ISPD), 20111




Cac hll’(')’ng dlen chuyén moén hién hanh: Thai ky nguy cO’ thﬁp

*  HO Chin doan wudc sinh qué)c té, 2015":

NIPT, m@t XN ti\lm soat di}iu tay, phu hQp cho tf,lt cad cac thai phu
*  Cac Hi€p HOi My va Chau Au vé di truyén ngUOi, 20152

NIPT, mOt XN tAm soat hang dAu, 1a mdt Iwa chon
*  HOQi Sdn PhU Khoa Hoa KY/HQi Y khoa M va Thai nhi, 2015°:

NIPT nén dll’(}’c cung cﬁp cho tat ca phu nit (nhirng cac phlrO'ng phép truyén thf)ng la Ia chOn
phi h@’p cho hau hét cac phu nir)

* Dai hoc Y khoa v€ gen va di truy€n Hoa Ky, 2016*:

Tat cd thai phu nén dwgc théng béo rang NIPT I1a IWa chQn tdm soét trisomy 21, 18 va 13 c6 dQ nhay

cao nhat

International Society for Prenatal Diagnosis

European and American Societies of Human Genetics

American Congress of Obstetricians and Gynecologists/Society for Maternal Fetal Medicine
American College of Medical Genetics and Genomics




DANSR va FORTE dw(c phé chulin cho microarray va NGS

DO 10,1002 /pd 4484 PREMNATAL DIAGMNOSIS

ORIGINAL ARTICLE

Clinical performance of non-invasive prenatal testing (NIPT)
using targeted cell-free DNA analysis in maternal p]gasmu with
microarrays or next generation sequencing (NGS) is consistent
across multiple controlled clinical studies

Renes Stokowski', Eric Wang ', Karen White', Annette Batey', Bo Jacobsson?, Herb Brar®, Madhumitha Balanarasimba', Desiree Hollemon ',
Ardrew Sparks', Kypros MNicolaides® and Thomas |. Musci'®

Két qué 1am sang cta NIPT st dung phuong phap phan tich DNA tw do muc tiéu & huyét tvong me
bang ky thuat microarray hodac giai trinh tw thé hé méi (NGS) phu hop véi nhiéu thir nghiém 1am sang cé
doi ching

Stokowski R et al. Prenat Diagn. 2015 Dec;35(12):1243-6.




DANSR va FORTE dw(c phé chulin cho microarray va NGS

Table 2 Test Performance of DANSR/FORTE using microarray quantitation

Diagnostic outcome Subjects Test high risk (chr) Test low risk (chr)
Total subjects with results 791

Euploid subjects 641 0/0/0(21/18/13) 641 /641 /641 (21/18/13)
T21 subjects 108 107 (21 121)

T18 subjects 30 29 (18] 19(18)

T13 subjects 12 1213 K

Table 3 Comprehensive clinical performance of DANSR/FORTE

Characteristic T21 test values T18 test values T13 test values
Total subjects 23155 22 399 14243

True positives 418 147 30

False positives 10 5 3

True negatives 22724 22243 14208

False negatives 3 4 2
Sensitivity (95% Cl| 99 3 (07.9-99 8] 97 4 (93.4-99 0) 93.8 [79.9-98 3)
Specificity (95% Cl) 90 96 (99.92-99 98) 90.98 (99.95-99.99) 90 98 (99.94-99 90

Stokowski R et al. Prenat Diagn. 2015 Dec;35(12):1243-6. 47




Céc gia tri cOng thém

*  Thai dai"?
- MOt két qui cho cd hai thai
- Dann gia giOi tinh thai nhi:
Két qué la nam cho biét m@t hoéc hai bao thai la nam
*Monosomy X and Sex Chromosome Aneuploidy Panel has not been validated in twin pregnancies
*Harmony chUa dll’()’c phé chuén trong nhﬁ’ng tru‘(‘)'ng hOp da thai (nhiéu hOn 2) (higher order
multiples )
*  Harmony da dwgc phé chuln str dung cho nhifng trlrO'ng hQ’Pp mang thai do thU tinh trong Ong
nghi€m**, bao g("im:
- Thai don hodc thai doi
- Trﬁ’ng tU than hoéc cho trl'l’ng

- Mang thai h@ (Surrogate pregnancies )

1. Bevilacqua et al. Ultrasound Obstet Gynecol. 2015 Jan;45(1):61-6. 2. Gil et al. Fetal Diagn Ther. 2014;35:204-11. 3. Stokowski et al. Prenat Diagn. 2015;35:1-4. 4. Norton ME et al. N
Engl J Med. 2015 Apr 1.




Trisomy 21
Trisomy 18
Trisomy 13

Euploid

Hai nghién cltu trén thai doi

Bevilacqua et al.'
(ti€n cltu)

11 of 12

5 of 5

323 of 323

Gil et al.?
(hOi cliu)

9 of 10

1 of 1

181 of 181

Gil et al.?
(ti€n cliu)

2 of 2

1 of 1

60 of 60

DPuoc nhan bit nhur “nguy cO cao”:
22 trén 24 tru’CYng hQp trisomy 21
6 trén 6 trll'f)ng hQp trisomy 18
1 trén 1 tru’(‘)’ng hQp trisomy 13

Khong c6 “dfOng tinh gid” trong hOn 500 trlfOng hOp

euploid

1. Bevilacqua et al. Ultrasound Obstet Gynecol. 2015 Jan;45(1):61-6.

2. Gil et al. Fetal Diagn Ther. 2014;35:204-11.



TY 1€ 1€ch bOi NST gi0i tinh (sex chromosome aneuploidy (SCA)

Tan sult cac SCA phO bi€n':

* 47 XXY (Klinefelter syndrome) 1/500-1/1,000 males

® 47 XXX (Triple X syndrome) 1/1,000 females

®*  47,XYY (Jacobs syndrome) 1/1,000 males

* 45X (Turner syndrome) 1/2,500 females

TY 1€ SCA néi chung: ~1/500 ca sinh
(t§1 I€ hOi chltng Down néi chung: ~ 1/800 ca sinh?)

1. Thompson & Thompson Genetics in Medicine, Sixth Edition. Robert L. Nussbaum, Roderick McInnes, Willard Huntington. Saunders, 2001.

2. U.S. National Library of Medicine. Genetics Home Reference. Down Syndrome. http://ghr.nlm.nih.gov/condition/downsyndrome. Accessed Jan 25, 2016.




Hai nghién cltu trén 1€ch bQi NST

gi0i*

Identified as
High Probability

%35 95%Cl

False Positive

%35 95%Cl

45,X 69/74 93; 85 - 97 2/496 0.4; 0.1-1.5
47 XXX 6/6 100; 61 - 100 3/496 0.6; 0.2-1.8
47 ,XXY 7/7 100; 65 - 100 0/496 0; 0.0-0.7
47 XYY 3/3 100; 44 - 100 0/496 0; 0.0-0.7

*CLIA laboratory experience
Nicolaides et al, Fetal Diagn Ther. 2014;35(1):1-6.
Hooks et al, Prenat Diagn. 2014 May;34(5):496-9.




Cac hwOng dan chuyén mén hién hanh: Vi mat doan

® International Society for Prenatal Diagnosis, 2015":
Patients should be counseled regarding limitations. Testing should be limited to clinically significant disorders.
® European and American Societies of Human Genetics, 20152:
Currently not recommended
® American Congress of Obstetricians and Gynecologists/Society for Maternal Fetal Medicine, 20153:
Routine screening for microdeletions should not be performed
° American College of Medical Genetics and Genomics, 2016*:

Patients should be informed of availability of testing, including limitations




K€t lulin

* NIPT c6 thé dlIQ’c sUr dung cho tat cad cac thai phu
* MUc tiéu t€p cln la cac NST cu thé€, do 1a tisomy 21, 13, 18
o Két qué s€ chinh xac khi phan sO bao thai (Fetal fraction) >4%

. K}~/ thudt microarray duQc phat tri€n d€ cai thi€n h€ gidi trinh tU th€ h€ mOi (NGS) vOi
hiéu qua tUOng du’O’ng va tinh Iép lai cao hOn

* DANSR va FORTE duoQc phé chuan d€ danh gia thai d6i va thai do thU tinh Ong nghi€m

* S€ ¢ nhﬁ’ng xét nghiém [Ua chQn thém cho nhﬁ?ng bat thu’(‘)’ng trén ldm sang, nhU hf)i chI'J.’ng
DiGeorge




Thank You.




