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TAM SOAT TRUOC SINH HOI CHUNG DOWN
THACH THU’C TREN SIEU AM HINH THAI THAI

BS.CKIl. LUONG KIM PHUONG

Noi qii tron niém tin

NOI DUNG h
1. Hc Down va cac yéu t6 nguy co
2. Cac phwong phap tam séat Hoi chirng Down
3. D4u chirng Down trén siéu &m va cach phat hién
% Két qua tam soat 25 trwong hop He Down ¢6 choc 6i /

. Noi giti tron niém tin
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\
1. HCDOWN !

«  Héi chirng Down & mét réi loan di truyén gay béi viéc nhiém séc thé 21 bi thira mot

phan ho&c toan bo.

«  John Langdon Down mé ta vao nam 1866.

«  Nguyén nhan di truyén Hc Down duwoc phat hién ndm 1959.

*  Hc thwdng gap nhét trong s6 cac bénh do rdi loan nhiém sic thé

(NST) ma thai van c6 thé sng sét.
« Ty l&1/700 ca mang thai mac Hoi chirng Down.

Sang loc tAm sodt trwdc sinh phét hién sém, hudng x trf sém nham gidm géanh néng cho gia

m

m dinh va xa hoi.
- Noi giti tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct

b | Noi giti tron niém tin
www.bvphusanct.com.vn www.facebook.com/bvphusanct
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1. HC DOWN 1

Cac yéu td nguy co' Down
- Tudi ctia thai phu
Nguy co xay ra i khi phan chia NST tang theo tudi cla trirng, Vi vay tudi

thai phu cang cao, NC mac HC Down cang cao.

| Tudi cla thai phu Ty e tré méc hoi chirng Down

20 ' 1 trong 1,600

25 _ 1 trong 1,300

30 _ 1 trong 1,000

35 1trong 365

40 ' 1trong 90

45 ' 1trong 30

49 1trong 10

- B s

www.bvphusanct.com.vn www.facebook.com/bvphusanct

1. HCDOWN
Cac yéu td nguy co gay hdi chirng Down -I

B6 me mang gen bién doi: Mot trong ba bién thé di truyén

- Ba nhiém séc thé 21 (trisomy 21): 95% céc truong hop,

- Hoi chirng Down thé kham (Mosaic Down Syndrome): C6 thém mét s gen thudc NST 21, khong phai & tat
¢4 céc té bao clia co thé. Thuong khéng cé cac dac diém dién hinh ctia Down va khéng bi anh hwdng nghiém
trong vé tri tué, c6 thé khéng dwoc phat hién.

- Hoi chirng Down chuyén doan (Translocation Down syndrome): ¢6 thé xay ra khi mét doan ctia NST 21
dinh vao mét NST khac (chuyén doan) trwdc hodc sau thu tinh. Dira bé sinh ra ¢é ban sao binh thwong cla
NST 21, nhung bé cting c6 thém vat chét di truyén tir NST 21 dinh vao NST khéc.

Khéng c6 yéu té hanh vi hay méi truong ndo duoc biét dén sé gay ra He Down

' Noi gii tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct
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2. CAC PHUONG PHAP TAM SOAT HC DOWN 1

QUY |

<+ COMBINE TEST: NT + marker Down + PAP A + beta HCG:

- Hiéu qua: 85-90%

- Han ché: do NT, da thai, mot s6 bénh ly ndi khoa, khéi u. dwong gia va am gia

con cao

< Cell Free DNA: NIPT

- Gié tri tién doan dwong 96,7%, do nhay 99% - gidam ganh nang cho siéu am

- Han ché: song thai tiéu bién, da thai, thai phu béo phi, ghép tang. B6 hodc

me bét thudng NST dang khdm hodc cau tric. Thé khdm & thai hodc nhau

< CVS sinh thiét gai nhau 99,4% (chan doan)
'_9Han ché: xam lan gay say thai

Noi giti tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct

@ 2. CAC PHUONG PHAP TAM SOAT HC DOWN 1

+ Két qua sang loc quy 1 nguy co thap: tiép tuc siéu am hinh thai -
néu c6 dau chiing Down = choc 6i
»  Nguy co cao: choc Oi
- Céc trwdng hop nguy co thap & quy 1 van tiém an mét kha nang
léch bdi - thir thach cho cac bac si siéu am quy 2
- Trwdng hop da thai hodc song thai tiéu bién: 18 thudc siéu &m phat
._ hién marker Down = choc di.

Noi gii tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct
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2. CAC PHUONG PHAP TAM SOAT HC DOWN 1
QuY Il

% Siéu am khao sat hinh thai:
- He Patau ( T13): d4u chirng ndng né, dé& phat hién,
- He Edsward (T18): kha nang, kha dé phat hién
- Hc Down (T21): khé phét hién do cac dau chirng nhe, mo nhat, da sb thai bj
cham tang trwdng, da oi - day la thach thiec lon.
- C6 thé khong c6 dau chirng ndo
- Phéat hién mang tinh chu quan.
< Xét nghiém nwéc 6i: chinh xac 99,99% (nguy co say thai 1 sb trwong hop)

I Noi giti tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct

(&) 3. DAU CHU'NG DOWN (MARKER) TREN SIEU AM-I

SIEU AM QUY I: Cac dau chirng goi y

1. Xwong mii: vang xwong mdi

2. Doppler dong mau qua van 3 la: dong hé van 3 la V>60cm/s
3. Doppler dong mau qua ong tinh mach: séng a am

4. Nhip tim thai: cham

5. Goc ham mat: > 85° ( mat det)

' Noi gii tron niém tin
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©Tiéu chuan do khoang mo da géy-4

Tui thai (11 — 13 tuan 6): 8 tiéu chuan
« CDDM: 45-84mm
* Phdng I&n man hinh
» Mat cat doc giva:
+ C0 thai nhi & vi tri trung tinh
Mang 6i tach khéi da
» Do khodng m& réng nhat
« Dat vj tri con trd: trong - trong
» Chi thdy dau va mot phan nguc
#i lan di chuyén trackball, chi di

“'mm Noi g tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct

www.bvphusanct.com.vn
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5) 3. DAU CHU'NG DOWN (MARKER) TREN SIEU AM'.
SIEUAM QuY II

Strong markers Down Tilé
1. Da gy day (Thick NF) 40%
2. Bét san xwong mii (Nasal bone hypoplasia) 43 -62%
3. Hep ta trang (Duodenal atresia) 33.33%
4.TBS (Congenital cardiac): kénh nhi that, théng lién thét, ti chirng 40-50%
g?/lllot, hep eo dong mach chd, hep van DMP, than chung DM, hoan vi dai

TLTK:

www.ncbi.nim.nih.gov

Arch Pediatr Adolesc Med. 2000
Prenatal Diagnosis of Down Syndrome By lliescu Dominic-Gabriel and Dragusin Roxana-Cristina
Radiopaedia Noi giti tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct

3. DAU CHU’NG DOWN (MARKER) TREN SIEU AM .I

Soft markers Down Tile

1.Dan néo thét bén (Ventriculomegaly) 5.2%
2.Ban chén dép sandal (Gap sandal toes) 45%
3. Nang dam réi mach mac (Choroid plexus cysts) 7.5%

4. Xwong dui, ctay ngan (Shortened FL, HL) < 5%
5. Mét dong mach rén (Single umbilical artery)

6. DM dui don phai lac ch (Aberrant right subclavian artery) 16-39%
7.Dan bé than (Pyelectasis) 17.4%
8. Thiéu san dét gitra ngén 5 (Hypoplastic middie pharanx of 5th digit) 60%

9. Nét echo day trong tim (Echogenic intracardiac) 9.6%
10.Thén t nuéc (Hydronephrosis) 17.1%
11. Ruét echo day (Echogenic bowel) 11.4%

www.ncbi.nlm.nih.gov

Arch Pediatr Adolesc Med. 2000
Prenatal Diagnosis of Down Syndrome By lliescu Dominic-Gabriel and Dragusin Roxana-Cristina

Developmental medicine & Child Neurology

Radiopaedia Noi giti tron niém tin
www.bvphusanct.com.vn www.facebook.com/bvphusanct
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S

(©)  3.DAU CHUNG DOWN (MARKER) TREN SIEUAM =T

Q

Theo Benaceraff - 1996:

- Dau chirng chinh: 2 diém,

- Dau chirng phu: 1 diém

- Néu 22 d nguy co’ cao bj Hc Down va cé thé

phat hién dwoc 81%

I Noi gii tron niém tin
www.bvphusanct.com.vn www.facebook.com/bvphusanct

l ‘ phfgna Cerekja =
Noi giti tron niém tin
www.bvphusanct.com.vn www.facebook.com/bvphusanct
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(A) increased thickness of the nuchal fold (NF), (B) prenasal edema, (C)bilateral choroid plexus cysts, (D) bilateral ventriculomegaly, (E) nasal
bone hypoplasia, (F) gap sandals toes, (G)echogenic intracardiac focus, (H) bilateral pyelectasisthydronephrosis, (I) measurement of femur
length to detect

shortening of the long bones, (J) non-visualization of the middle phalanx of the fifth digit, (K) echogenic bowel, (L) singleumbilical artery, and
oM) aberrant right subclavian artery.

Noi gii tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct

ARSA: diagnosis

normal

The normal right
subclavian artery is seen
¢ranial 1o the 3 vessels’
view; the ARSA is seen a¢

e same level

www.bvphusanct.com.vn www.facebook.com/bvphusanct

I Noi gii tron niém tin
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L

FEFAL RIGHT

— —
e g : Ao
-~ ——— ———

- p - T ——
PBresiiont. Outfiw Tract Short Axis Great Vessels/RVOT Abdomen View

CRANIAL

I Ductal Arch Aortic Arch = Venae Cavae
Noi gii tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct

@ MOT SO BAT THYONG TIM THAI O' HC DOWN _1.

=/ Kénh nhi thit Théng lién that

www.bvphusanct.com.vn
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Chuyén vi dai dong mach -T

Vessel Connecting Aol
and Pulmonary Artery

AR - Aacs

I Noi gii tron niém tin
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Hep eo dong mach chu -T

ULTRASOUND& IMAGING CONSULTANT GA(EDD)=2684D P8O 4MHz C3S8
34.8 S

19. 8 GE At

v

=] 3
34.8 Aortic arc
co14

—
+7:21:44 . . : -
D10.775cm o114 Narrowing of isthmus in coarctation of aorta
D2 0.283cm Tis<e. 4

IA. Noi giti tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct




HOI THAO KHOA HQC SANG LQC, CHAN DOAN
TRUOC SINH & SO SINH KHU VIPC BDBSCL LAN 7

4. DAU CHUNG DOWN (MARKER) TREN SIEU AM
TRONG 25 TRUONG HOP HC DOWN 2020 1

| DAU CHING (MARKER) sOcA  TiLE

Da gay day (Thick NF) 8 32%

Bat san xuongmiii(Nasal bone hypoplasia) 14 56%
Nang dam réi mac mach (Choroid plexus cysts) 1 4%

Ths (Congenital cardiac) 3 12%

Hep té trang (Duodenal atresia) 0 0%

Dan n3o that bén(Prenasal edema) 4 16%

IDay da trudc tran(Ventriculomegaly) 1 4%
INgén chan sandal(Gapsandals toes) 1 4%

N6t echo day trongtim 2 8%
(Echogenicintracardiac) | [

Than & nudc/dén bé than (Hydronephrosis/Pyelectasis) 2 8%
Xuwong dui/xwongcanh tay ngdn (Shortened FL/HL) 3 12%
Thiéu san dét giita ngon 5 (Hypoplastic middle pharanxof 5th digit) 6 24%
}‘Ruc}t echo day (Echogenic bowel) 6 24%

1 déngmach rén (Single umbilical artery) [ 1 | 4%
Dong mach dudi don phailac chd (Aberrant right subclavian artery) 1 4%
[Khéng dau chitng Down [ 2 | 8% ‘

' Noi giti tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct

-.

ffﬁm soat Hoi chirng Down: \

» Vai tro clia siéu am Ia rat I6n dong thoi ciing 1 thir thach rat Ién

KET LUAN

» L4 co s& duy nhét trong nhitng truong hop cac phwong phap XN
sang loc bj han ché.

» Su ra doi clia sang loc khéng xam Ian NIPT Iam gidm ganh nang cho

\ Siéu am

' Noi giti tron niém tin
www.bvphusanct.com.vn www.facebook.com/bvphusanct
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©, TAI LIEU THAM KHAO L

[1] Prenatal Diagnosis of Down Syndrome By lliescu Dominic-Gabriel
and Dragusin Roxana-Cristina, IntechOpen.

[2] Built by scientists, for scientists FMF.

[3] Ultrasound of congenital anormalies-Dario Paladini, Paolo Volpe
2007.

[4] www.ncbi.nlm.nih.gov
[5] Developmental Medicine & Child Neurology

I Noi giri tron niém tin
www.bvphusanct.com.vn www.facebook.com/bvphusanct

Xin chan thanh

‘ cdm on!
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HOI THAO KHOA HOC

SANG LOC, CHAN DOAN TRUGC SINH UA SO SINH
KHU VUG DBSCL LiN 7

TS. NGUYEN HOAI NGHIA
Trurdng nhém Di truyén
Trung tam Y Sinh hoc phéan tw
Pai hoc Y Dwoc TP. H6 Chi Minh
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NIPT don gen:
bwdc tien moi
trong NIPT

Vién Di truyén Y hoc
TS. Giang Hoa
TS. Nguyén Hoai Nghia

NOI DUNG BAO CAO

. Gi&i han cta NIPT truyén thdng: cac vi du
. Thach thirc trong tam soat trwéc sinh cac bénh don gen

. NIPT don gen (25 bénh): tan suét bénh cao hon HC
Down

116 |
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GIO1 HAN CUA

?c} mb_’_ga gay déy. Két qua NIPT am tinh

. NHIEM SAC THI GIA TR NGUY CO (Z-SCORE) KET QUA
= [Tam NST 21 (T121) -0.76 Khéng phdt hién bdt thuong*
[Tam NST 18 (T18) 0.34 Khong phdt hién bat thuong *
[Tam NST 13 (T13) 0.42 Khéng phdt hién bat thuong*
ILéch boi NST gidi tinh Khdng phdt hién bt thuong *
[Tam NST khac (1, 2, 3,
14,5,6,7.8,9,10, 11, :
12,14, 15,16, 17,19, Khéng phdt hién bat thuong*
120, 22)
>10
?T 9 Luuy:
§ 3 1. Xét nghiém KHONG kiém tra TAT CA cdc
& nguyén nhan gay dj tat cho thai. Mot két qud
g ° “khong phat hién bat thuong” KHONG logi trir
> 3 thai bj cdc bt thudng khdc.
£ o] . o 2. D6 nhay ciia xét nghiém cho tam NST 21, 18
= . va 13 la 99%, nghia la trong 100 ca bénh sé c6
3 29 1ca bj bo st.
<3
NST13 NST18 NST21

Két qua chan doan cho thai (dich i)
Thai 16 tudn, d6 mé da gay day, tran dich mang phédi trai, nang canh cbé 2 bén

indng tin lam sdng: CNV: Khong phat hién bat thuong sb luong, vi mAt doan va vi 13p doan nhiém séc thé
Gen |Dangdi Péng/ Vi tri Thay dbi Hé qua Kidu hinh Phan 16p
truyén | Di hop ¢ Nucleotit/ Protein Aot bién
NM_001330437.1: 1. LEOPARD syndrome
. . chr12: c.1519G>C Dot bién sai 1
PTENT [Tod Dihop 112489083 |(NP_001317366.1: |nghia 2. Metachondromatosis |G2Y Pénh
p.Gly507Arg) 3. Noonan syndrome 1

NIPT bé sét 19% céac bat thwéng di truyén & thai co NT day

Ultrasound Obstet Gynecol 2020; 55: 645-651
Published online 7 April 2020 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/u0g.20397

t

Should cell-free DNA testing be used in pregnancy with
increased fetal nuchal translucency?

J. MIRANDA!2@_ F. PAZ Y MINO!2, V. BOROBIO!2, C. BADENAS?#,
L. RODRIGUEZ-REVENGA** M. PAUTA’® and A. BORRELL">* ©

!Fetal i+D Fetal Medicine Research, BCNatal, Barcelona Center for Maternal-Fetal and Neonatal Medicine, Hospital Clinic and Hospital
Sant Joan de Deu, Institut Clinic de Ginecologia, Obstetricia i Neonatologia, IDIBAPS, University of Barcelona, Barcelona, Catalonia,
Spain; > Center for Biomedical Research on Rare Diseases (CIBER-ER), Madrid, Spain; * Biomedical Diagnostic Center, Hospital Clinic de
Barcelona, IDIBAPS, Barcelona, Catalonia, Spain; *CIBER de Enfermedades Raras, Instituto de Salud Carlos 111, Madrid, Spain;
SBCNatal, Barcelona Center for Maternal-Fetal and Neonatal Medicine, Hospital Clinic and Hospital Sant Joan de Deu, Institut Clinic de
Ginecologia, Obstetricia i Neonatologia, Barcelona, Catalonia, Spain
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GIO1 HAN CUA
NIPT: CASE 2

Két qua NIPT am tinh

NHIEM SAC THE GIA TR] NGUY CO (Z-SCORE) KETQUA
Tam NST21(121) 0.21 Khéing phat hién béit thuémg*
Tam NST18 (T18) 0.06 Khéng phat hién bit thuomg*
Tam NST 13 (T13) 0.92 Khéng phat hién bét thuémg*®
Monosomy X Khbng phdt hién bt thuémg*
»10
g 9
= 3 Louy:
s ‘ét nghiém KHONG kiém tra TAT CA cc nguyén nhan
8 i v di tét cho thai. MGt két qud "khéng phat hién bat
24 rémg"” KHONG logi trir thai bj cdc bét thudmg khdc.
li ES 96 nhay cda xét nghiém cho tam NST21, 18 vé 13 14
- 9%, ngha I& trong 100 ca bénh s&cé 1 ca bl bd sot.
s LB i) 40" chi tiéu xét nghiém duoe cong nhan IS0 15189:
LA 2014
NST13 NST18 NST21
Nhiém sac thé

Siéu am da di tat.
Két qua chan doan cho thai

(HC Apert)

Dang Thay
Gen | a m viti | Nucleoti Hé qua Kibu hinh "":' e
truybn Protein
1. Antiey-Bider syndrome without genital
|anomaiies or disordered steroidogenesis
(AD)
2. Apert syndrome (AD)
3. Beare-Stevenson cutls gyrata
syndrome (AD)
4. Bent bone dysplasia syndrome (AD)
5. Craniofacial-skeletal-dermatologic:
[NM_000141.4: - R (AD)
chr10 c 758C>G D0t bién sai rani 3
FGFR2 (Troi  DIhoP  |131520160 [(NP_000132.3: nghia  |7. Crouzon syndrome (AD) Oty Bgety
p Pro253Arg) cancer

NIPT: CASE 3

13. Scaphocephaly
e
GIO’I HAN CUA Két qua NIPT am tinh
: —tesbashcié | e ThiNGuY cozscony KETQUA

Tam NST21 (121) 0.34 Khéng phat hién bt thuéng*
Tam NST18 (T18) 03 Khéng phdt hién bt thuing®
Tam NST13 (T13) 0.46 Khéng phdt hién bat thuong*
Léch boi NST gidi tinh Khéng phat hién bt thwong*
Tam NSTkhac (1,2, 3,4,

5,6,7,8,9,10,11,12,

14,15,16,17,19,20,22) Khéng phdt hién biit thuong*

]

8

g

= (s . >

z o

o

5 . v O

NsTIS NS wst21

Luuy:
¢t nghiém KHONG kiém tra TAT CA cc nguyén nhdn
¥ di tét cho thai. Mt két qud "khdng phdt hién bat
wémg " KHONG logi trir thai bj coc bt thuémg khac.

| 26 nhay cia xét nghiém cho tam NST21, 18 va 13 16
| 3%, nghia 14 trong 100 ca bénh sé ¢6 1 ca bj bé s6t.

Siéu am KHONG phat hign bét thwong. Bé 13 thang cham néi, cham di
Két qua chan doan sau sinh (HC Rett)

Dang di | Déng/ Thay déi Nucleotit/ Phan 16p
Gen én | Dihop Vi tri Protein Hé qua Kiéu hinh aot

Troi lién

két gioi

tinh NM_001110792.2: 1. Rett syndrome (XLD) |Gay bénh/

MECP2 (XLDy Di hop chrX: c.437C>G D6t bién sai 2. Severe neonatal- Co6 kha
Lan lién 154031427 |(NP_001104262.1: |nghia onset encephalopathy  |nang gay
p-Ser146Cys) with microcephaly (XLR)
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CAC NGUYEN NHAN GAY BAT THUONG O THAI

Bét thwong sé lwong
va céu truc NST

Bénh don gen (d6t bién)
(>6.000 bénh don gen)

Bénh di truyén troi
Autosomal dominant

Unaffected | /
parent

Affected
e parent
[/
4 f \

] \ {
] () (
| I] J

\ l

\
A\
\'it; }A

II\

Unaf'f'n?ed Affect

[} Unaffected
B Affected

) by

Affected Unaf'f'flf’tcd

Bénh di truyén lan
Autosomal recessive

Carrier
parent

Carrier
parent

Unaffected Carrie arrier
child child child
] Unaffected
I carrier
B Affected

“VUNG TOI” TRONG TAM SOAT TRUOC SINH

NIPT

4

Bat thwong sé
lwong NST

XN tdm soat ngw®i mang
gen bénh thé an (carrier)
Dot bién gen —

Bénh di truyén lin

(HC Down: 1/700)

Carrier cia 5 bénh
(Thalassemia, G6PD, PKU,
Galactosemia: 1/25)

Dot bién gen —
Bénh di truyén troi

L)

“Ving t6i” cia tdm soét trwéc sinh

M Verp. Genetic counseling and
screening. Springer-Verlag, 1993
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THACH THU'C CUA “VUNG TOI": PHAN LON LA CAC
BOT BIEN MO, KHONG DI TRUYEN

60% cac bénh don gen nang sau sinh la do cac dot bién méi — de novo
(khéng hién dién & cha va me) (*)

Dot bién moi de novo & thai gia tang theo tudi cha (khong lién
quan dén tudi me) (**)

De novo variants by
100 4 paternal age*

Number of de novo mutations called

15 20 25 30 35 40 45
Age of father at conception of child

(*) Baird, P. A. et al. Am. J. Hum.Genet. 42, 677-693 (1988).
(**) ACMG, Practice guideline, June 2008

KHUYEN CAO TU VAN DI TRUYEN

“ Advanced paternal age is associated with an increased risk of new gen mutations

June 2008 - Vol. 10 - No. 6 ACMG Practice Guidelines

”

Statement on guidance for genetic counseling in
advanced paternal age

Helga V. Toriello, PhD', and Jeanne M. Meck, PhD?, for the Professional Practice and Guidelines Committee

Key Words: paternal age, genetic c ling,

“In the preconception visit, the relationship between advanced paternal age and de novo AD
mutations should also be addressed.”

Received: 28 September 2018 I Revised: 18 November 2018 I Accepted: 30 November 2018
DO 10.1002/pd.5402

REVIEW WILEY PRENATAL DIAGNOSIS

Advanced paternal age, infertility, and reproductive risks: A
review of the literature

Justin S. Brandt @ | Mayra A. Cruz Ithier | Todd Rosen | Elena Ashkinadze
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“BIG DATA” CUA BENH DI TRUYEN TAI VIET NAM

scientific reports

+4.000 bénh don gen troi OPEN  Genetic profiling of Vietnamese
population from large-scale
‘ genomic analysis of non-invasive

prenatal testing data

Ngoc HieuTran™’, Thanh Binh Vo'?, Van Thong Nguyen®, Nhat-Thang Tran*,

3 tleu ch i | wa chon ben h . Thu-Huong Nhat Trinh®, Hong-Anh Thi Pham*, Thi Hong Thuy Dao**, Ngoc Mai Nguyen'-,
v ¥ ¥ s Yen-Linh Thi Van'?, Vu Uyen Tran'?, Hoang Giang Vu'?, Quynh-Tram Nguyen Bui*?,
~ 2 K A Phuong-Anh Ngoc Vo™?, Huu Nguyen Nguyen*?, Quynh-Tho Thi Nguyen?,
- Be n h p ho b|en n hat Thanh-Thuy Thi Do?, Nien Vinh Lam®, Phuong Cao Thi Ngoc™*, Dinh Kiet Truong?,
v

Hoai-Nghia Nguyen® , Hoa Giang™* ~ & Minh-Duy Phan &>

- Bénh nghiém trong -
(suy gidm nhan thc, Human Mutation HGVS
X o 5 ’ Variation, Informatics, and Disease
can cham soc tich cue,
&nh huwéng dén chat
lwong cudc séng)
P a X
- Gen co dg tham cao Ngoc Hieu Tran #% Thanh-Huong Nguyen Thi, Hung-Sang Tang, Le-Phuc Hoang, Trung-Hieu Le Nguyen,

(>90%) Nhat-Thang Tran, Thu-Huong Nhat Trinh, Van Thong Nguyen, Bao-Han Huu Nguyen, Hieu Trong Nguyen,

Loc Phuoc Doan, Ngoc-Minh Phan, Kim-Huong Thi Nguyen, Hong-Dang Luu Nguyen, Minh-Tam Thi Quach|
Thanh-Phuong Thi Nguyen, Vu Uyen Tran, Dinh-Vinh Tran, Quynh-Tho Thi Nguyen, Thanh-Thuy Thi Do,
Nien Vinh Lam, Phuong Cao Thi Ngoc, Dinh Kiet Truong, Hoai-Nghia Nguyen i Minh-Duy Phan &4 Hoa
Giang i ... See fewer authors ~

RESEARCH ARTICLE

Genetic landscape of recessive diseases in the Vietnamese
population from large-scale clinical exome sequencing

+5.000 XN gen chan doan trwdc sinh
- Xac dinh cac bénh don gen phé bién nhat & Viét Nam

Danh sach 25 bénh/héi chirng c6 tan suét cao va

nghiém trong
Noonan Spectrum Disorders Syndromic Disorders Skeletal Disorders

BRAF Noonan syndrome JAG1 Alagille syndrome Achondroplasia
Cardiofaciocutaneous CHD7 CHARG.E syndrome CATSHL syndrome
MAP2K1 syndrome 1 Cornelia de Lange
Cardiofaciocutaneous NIPBL syndrome 1 FGFR3 etzon Syndrom?‘
MAP2K2  syndrome 3 Cornelia de Lange Hypochondroplasia
Costello syndrome/ Noonan SMC1A  syndrome 2 Muenke syndrome
HRAS syndrome Cornelia de Lange Thanatophoric dysplasia
SMC3 syndrome 3 type |, Il

Noonan syndrome 1/

PTPNI1  LEOPARD syndrome/cancers Cornelia de Lange Ehlers-Danlos syndrome,

RAD21  syndrome 4 classic, type VIIA

SOS1 Noonan syndrome 4 . COL1A1 e
Cornelia de Lange Osteogenesis imperfecta,
Noonan syndrome 5/
HDAC8 syndrome 5 type LILIIILIV
RAF1 LEOPARD syndrome 2 G
NoeeRE RdramaR] CDKL5  Epileptic encephalopathy Ehlers-Danlos syndrome,
NRAS B SYNGAP1 Intellectual disability cardiac valvular form
RITL NGBRaR SyRAFOME S MECP2  Rett syndrome COL1A2 Ehlers-Danlos syndrome,
50S2 Noonan syndrome 9 NSD1 Sotos syndrome 1 type VII B
TSC2 Tuberous sclerosis 1 Osteogenesis imperfecta,
KRAS Noonan syndrome / cancers TSC1 Tuberous sclerosis 2 type ILIILIV

Craniosynostosis syndromes

Noonan syndrome-like with Tan sudt cong gbép cac bénh:

SHOC2  loose anagen hair Antley-Bixler syndrome 1/600
Noonan syndrome-like Apert syndrome A A >
di . ) Crouzon syndrome D6 tham cua gen
isorder with or without FGFR2 - . 06-100%
; . : Jackson_Weiss syndrome (penetrance): o
juvenile myelomonocytic Pleiff d Neubin: G .
CBL leukemia eiffer syndrome type guon: Genereview

PN
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TAN SUAT CONG GOP CUA 25 BENH CAO HON HOI CHUNG DOWN

1/250
£ H&i chirng Down (*)
-
5 1 1/690 v Cong gdp 25 bénh
- - 1/700 )
S
£

1/2000

20 22 24 26 28 30 32 34

Maternal age

(*) Snijders et al. Ultrasound Obstet Gynecol. 1999 Mar; 13(3):167-70.
(**) GeneReviews. www.ncbi.nlm.nih.gov/books/NBK1116.

PHAT HIEN SOM BENH TRONG THAI Ki GIUP CAI THIEN
QUAN Li CHUYEN DA SINH CON VA CHAM SOC SO SINH

” QUAN LY-DIEU TR
BENH/HQI CHONG THEO DOI

Achondroplasia Quan ly chuyén da
FGFR3 sinh con, theo d&i

hep 6ng séng, theo

dai gidc ngt dé

phong ngtra SIDS
Héi chirng Alagille Diu tri dua theo triéu
JAG1 chirng
Héi chirng Antley Chup MRI thai nhi, tranh
Bixler sinh bang dung cu, phau
FGFR2 thuat chinh hinh, theo doi

ndo Uing thay

Hoi chirng Apert Chup MRI thai nhi,

FGFR2 tranh sinh bang dung
cy, phau thuat chinh
hinh, theo ddi ndo tng
thay

Héi ching. Siéu am tim thai

Cardiofaciocutaneous

BRAF, MAP2K1, MAP2K2

Hbi chirng CATSHL Ap dung sém ngén ngir ky

FGFR3 hiéu va can thiép hanh vi

Héi chirng Charge
CDH7

Kham néi tiét sém
Ap dung sém ngén ng ky
hiéu va can thiép hanh vi

Theo déi cic bat
thudng tim mach,
tiéu héa va chi

Hai chirng Cornelia de
Lange syndrome
1,2,34,5

NIPBL, SMC1A, SMC3,
RAD21, HDAC8

N " QUAN LY-DIEU TRI-THEO 8 - QUAN LY-DIEU TRI-
BENH/HOI CHING 0ol BENH/HOI CHUNG THEO DOI
Hai chirng Costello Nudi an qua sonde, can Hai chirng Noonan Siéu 4m tim thai, quan ly
HRAS thiép y té va hanh vi 1,3,4,5,6,89 chuyén da sinh con, dant
Hai chimg Crouzon MRI thai, trénh sinh bing m%ﬁ;{)“;;’;’g 8id s6m qua trinh hoc tay
FGFR2, FGFR3 dung cy, phéu thuat chinh g s 4 g
3 . . BRAF, MAP2K1, HRAS, CBL
hinh, theo d&i ndo tng
thay, ap di < 6 § e T 5 3
n l:.::ii.tng SDESN Bénh xuong thiy tinh, Quan ly chuyén da sinh
il oail, I, I, IV con, chsm soc so sinh,

Héi chirng Ehlers-Danlos,
classic, type VIIA, cardiac
valvular form, type VIIB
COL1A1, COL1A2

Bénh dong kinh & tré em
CDKLS
Hypochondroplasia
FGFR3

Thiéu ndng tri tué
SYNGAP1

Héi chirng Jackson Weiss
FGFR2

Bénh bach cau cip nguyén
bao tuy vi thanh nién
(JMML) PTPN11

Hai chirng LEOPARD 1,2
PTPN11, RAF1

Héi chirng Muenke
FGFR3

Diéu trj chinh hinh, theo
dai cdc bién chirng hé tim
mach

Theo dai diéu tri con déng
kinh

Theo dbi va diéu tri

con déng kinh

Céc can thiép hanh vi soém

Chuyp MRI thai nhi, tranh sinh
bing dung cy, phau thuat
chinh hinh, theo déi cho ndo
(ng thay

Theo dbi xét nghiém mau

va can thiép y té

Siéu 4m tim thai

MRI thai nhi, phdu thuét chinh
hinh, dp dung sém ngén ngi
ky hiéu va can thiép hanh vi

COL1A1, COL1A2

Héi chirng Pfeiffer
loai 1,2,3
FGFR2

Héi chirng Rett
MECP2

Hoi chirng Sotos 1 NSD1

Loan san xuong gay tu
vong, loail, Il

FGFR3

Bénh xoclng ¢t 1,2
TSC1, TSC2

nhan biét sém va dieu
tri gdy xuong

Chup MRI cho thai nhi,
tranh sinh bing dung cu,
phéu thuat chinh sira,
theo d&i ndo tng thuy,
ap dung sém ngén nglt
ky hiéu va can thiép
hanh vi

Danh gia nguy co tim,
theo ddi va diéu trj co
giat, som can thiép y té
va hanhvi

Siéu am tim thai, siéu
am thén thai va can
thiép hanh vi sém
Quan Iy chuyén da sinh
con

Siéu am tim thai nhi, MRI
sau sinh, cac can thiép y
€ va hanh vi
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THACH THU'C CUA “VUNG TOI”: DOT BIEN CUA
THAI HIEN DIEN O TAN SUAT THAP

B& gen nguoi chia thanh 23 cap NST
Down syndrome - Trisomy 21

B REEEE

' 1

RRRKRR KR

-
g R K K (R )ﬂ( R}f ~Me (90%)
! ;mnte?yxu m - 1455406667
- Ngudng cffDNA téi thiéu 4%

K\"( THUAT GIAI TRINH TY THE HE MO1VOI DO
PHU SAU (Ultra-deep Next Generation Sequencing)

Do phu sau (20.000X) giup phat hién
doét bién co tan suat thap cua thai

nature,,
e IS
Corrected: Publisher Correction
Non-invasive prenatal sequencing for multiple

i Mendelian monogenic disorders using circulating
emplates cell-free fetal DNA

GPLOSIONE ?'ron‘lbers e et

RESEARCHARTICE
Ultra-deep massively parallel sequencing with
unique molecular identifier tagging achieves
comparable performance to droplet digital '-sm"a'De?P M:islive Pag“lf'F —
. . . = equencing o asma ell-Free
P_CR forldetemon and quantification of Enables Large-Scale Profiling of
circulating tumor DNA from lung cancer Driver Mutations in Viethamese
patients Patients With Advanced Non-Small
Cell Lung Cancer
MMTM:""“,mmmn:n"‘.vm\'m:"‘,mrwvm"‘.
Vu Nguyen®, Binh Thanh Vo', n}vﬁwmunxwﬁmwwvr
mvm’.ﬁvmw,MmM',mYmmﬁn
e "

', Van Hieu Phan™®, Thanh-Thuy Thi Do, Kiet Truong Dinh’, Han
Ngoc Do, Minh-Duy Phan "%, Hoa Giang'*, Hoai-Nghia Nguyen**

s
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TAM SOAT TOAN DIEN TU’ 1 LAN THU MAU

XN tdm soat ngwei mang gen

NIPT bénh thé an (carrier)
‘ I
Béat thwong sé Dot bién gen —

lwong NST Bénh di truyén lan

10ml mau me

Dot bién gen -
Bénh di truyéen troi
2 Chi dinh cho cac thai phu:
NIPT dom gen - Chdng trén 40 tudi tai luc
mang thai
- Siéu am thai bat thwong
- Mubn tdm soat toan dién cho
thai
KET LUAN

1. Nhu ciu tam soat trwdc sinh cac bénh don gen, tan suét
cdng gbp cua 25 bénh don gen cao hon HC Down

2. NIPT don gen la phwong phap khéng xam 1an gép phan
tam soat toan dién trwdc sinh
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TRAN TRONG CAM ON |
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S
A “0Logy us™®

HOI THAO KHOA HOC

SANG LOC, CHAN BOAN TRUGC SINH VA SO SINH
KHU UUC DBSCL LAN 7

TS.BS. NGUYEN KHAC HAN HOAN

Truéng khoa Di truyén Y hoc
Bénh vién Tw Da
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CHI DINH DI TRUYEN NAO
TRONG CHAN DOAN TRUOC SINH?

TS.BS.NGUYEN KHAC HAN HOAN - BS. PHAM ANH VAN
BENH VIEN TU DU
KHOA XET NGHIEM DI TRUYEN Y HQC

Di tat bam sinh & thai

Ngudn:
Laura M. Carlson, Neeta L. Vora, MDObstet Gynecol Clin North Am. 2017 Jun; 44(2): 245-256.

PR . Léch bdi NST Ti lé tré sinh
va tré so’ sinh thurimg gip Sbn
. o Trisomy 21 1/800
+ 3-5% thai ki DTBS, bat thuwong NST, gen
+ 11150 tr& sinh séng bi bt thuong NST Trisomy 18 LS
« Diu tri, phuc hdi chtre ndng kém hiéu Trisomy 13 1/15.000
Jid Monosomy X 1/5.000
. Ky thua;t XN d} truyén p.rlmat tne’n ra_t nhgqh Trisomy X 1/1.000
gitp chan doan, can thiép trwdc sinh hiéu
qua XXY (HC Klinefelter) | 1/1.000
XYY 1/1.000

Nussbaum RL, McInnes RR, Willard HF. Thompson & Thompson genetics in medicine. 7th edition. Philadelphia: Saunders/Elsevier; 2007
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Chi dmh Ch(_)C 6|, xét Cac tinh huéng chi dinh

nghiém di truyén + SLTS bét thuong

« Tién st bét thwong

* Siéu am bét thuong

+ Thai phu lo lang

Céc loai bat thwong di truyén

« Bét thuong NST: léch bi NST, mét - 1ap doan NST
+ Bénh gen: thira hwéng tir cha/me, dot bién gen moi

Y/ g + Khong rd nguyén nhan nao, NST hay gen?

Céau héi cua lam sang: ‘
\P‘"on Chi dinh xét nghiém di truyen nao, ki thuat gi

CDTS cho ca nay ?”
aptioN | l‘/nm.. o)

Céc ky thuat di truyén
trong CDTS

+ Phét hién bat thwong NST

+ Karyotype : 1a xét nghiém can ban, thwong quy
+ s lwong, kham, cu tric NST
+ loai bd dwoc té bao mau nhiém vao dich 6i

* QF-PCR: s lugng NST 13, 18, 21, X, Y,

+ Array CGH (CMA, chromosome microarray

analysis)

+ s6 lwgng copy clia ca bd NST

* FISH : sb lvgng NST, doan NST cu thé

Bs Nguygn Khac Han Hoan

Nhiém méu ++ Nhidm mau +++
. 7S X .
+ Phat hién bat thwong gen, DNA (vét mau 20% - 50%) (50% - 70%)
« PCR x z
e Mau dich 6i co I&n mau (ctia me hodc thai?)
+ Gidi trinh tw Sanger, NGS XN céy di, karyotype loai bo dworc té bao mau.
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Karyotype (nhigm sic thé ad)

z ¢ ) S A Rk 2 +
« Nhiém sac thé do bang G pho bién nhat 47,XX, +mar

+ Nhuém bang béng Giemsa

+ D0 phén giéi 350-850 bang ca b NST
« M8i bang c6 kich thuore 5-10 Mb ? 3( “ MW ow
1 2 3 4 5 T T

« Uu diém: phéan tich BO NST
+ S6 lwvong, thuan hay kham
+ CAu tric (1&p, mét, trao ddi, ddo nguoc...)

+ Nhuoc digm: KHONG khao sét duoc SB 2 03 B8 oo o0 fe i
6 7 8 9 10 1 12

+ M4t doan, 1ap doan NST < 5Mb mar
« Dot bién gen, DNA

BUENERINODGRS , 06 40 80 2% 85 se 5 w3 w2
+ Bat thwong NST ve so lwong, cau tric I1én B w4 5 0 v B B H A 2

+ C6 ngoai nhiém té bao me
Mot trwdng hop karyotype la 47, XX
thira mot manh NST khong ro nguon goc

wfk f 22 ][ 28 | [ ] [ [ 20 ]

100 150 200 250 300 350 400 450

QF-PCR dinh lwgng cac doan DNA dac hiéu NST
+ Khdo sat léch boi cac NST: 21, 18, 13, X, Y

QF'PCR (Quantitative Fluorescent PCR) :x 1 J sxl l T SL
o nn‘% 9 ol a1 3

« Uu diém
* Nhanh
+ Chinh xac
+ tién doan dwong 100% x
+ tién doan am 99,7% . lIl L
+ Phat hién ngoai nhiém té bao me, kham > 10% By =l -
+ Nhuoe didm: KHONG khéo sat duoc A e —_—

« CAu tric NST (Iap, mét, trao ddi, ddo nguoc...)
* Thé kham <10%

+ Chi dinh trong CDTS
" Lich bOINST 13,18, 21, X, ¥ Mét trwong hop 6i c6 1an mau.

« Kiém tra xem c6 ngoai nhiém té bao me QF-PCR Ia XX, ngoai nhiém té bao me
> khéng thé két luan dwoc -> phai nuéi cay i
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Array CGH

+ Array CGH (CMA, Microarray):
+ Kh&o sét cac doan ngén doc theo toan bo NST
+ Phét hién Iéch boi, I&p — mat doan NST
+ Phat hién dwoc kham
+ Uu diém:
+ D¢ phéan giai rat cao: 60K, 180K, 400K, 1M
+ Phat hién méat doan, 1ap doan nhd >~1kb - 1Mb
+ Nhugc diém: KHONG khéo st duoc
+ Da bdi
+ B4t cAu triic NST can bang (do, chuyén doan)
« Chi dinh trong CDTS
* Thail tré so sinh di tat bam sinh Bat thwong
+ NST vé mét - l3p doan nhé NST

Array CGH mét doan 3.3Mb NST 15 (15¢26.3) va lap doan
4.2Mb NST 20 (20p13) trong khi Karyotype binh thwéng.

chr15 Chr20

p12

p11.2- p12.34

p122
a1 A p121

912 b
13 & p11.23]
p11.22{
q15.14 B
q21.1

q21.2{ B q11.24

q11.224
4224

a22.31 s

Q1311

q24.1.
q25.1
9253

q13.13]
Q132

q13.31

926.2 q1333]

426.3]
2 1 0 12

=]
-2 -1 0 1 3
. 1 2 ) 3 : ; 4 ) 5 )
Bf B€ BE i 28 5 g8
.
6 7 8 9 10 1 12

5 1 1 1 1
s
19

48,XX

a8 28
21 22

> r

Poc két qua xét nghiém di truyéen

khéng?

« Két qua di truyén cd phi hop véi ly do chi dinh XN

« Phat hién ctia XN di truyén c6 phai la nguyén nhan
DTBS cua thai khéng?
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Thai cua N.T.S. 1985

+ Tién si: PARA 0000, 2 v chéng binh thuong W
» Kham: thai 22 tuan, du ngon ban tay T, rudt echo day, double bl
test 1/10.000 p153]
+ Chi dinh: choc 6i + Array CGH + TORCH ;’: o L
* Kétqua: 13l
* PCR Rubella, CMV, Toxoplasma: Am tinh e
+ arr[GRCh37] 7p14.3(32837125_34884506)x3 a11.22
Di hop Iip doan NST 7p14.3 dai 2,1Mb Q2111
Chtra gen RP9 tréi, gay bénh vong mac qzy ;
Phan loai lanh tinh hoac chwa rdé y nghia qzz‘i
q22.24
a 33 q31.24
Cau hdi: 431.32]
+ Lap doan nay c6 gay: dw ngén, rudt echo day, cac DTBS khac? 132.2
+ Lap doan nay mai xay ra (de novo) hay thira hwéng tlr cha/me? q::f.
- Chi dinh: xét nghiém Array CGH me + cha cua thai Q6.3
2 A €‘J 1 12
Thai cua N.T.S. 1985
’ Chi7
p22.4]
p21.24
p15.3
p15.13 v ) .
P12, = Két qua Array CGH Két luan
P13y
p1214 Thai N.TS.: 5 s S5
ol ph NI Lap doan nay ¢ thaila do
a11.22 * arr(X,1-22)x2 thira hwéng tir cha
1] * Binh thuong 5 .
112 Cha clia thai PV.D.: My LI gy
9213 bat thuong & thai
@22 ¢ arr[GRCh37] —_ R
o 7p14.3(32837125_34884506)x3 Thir iy SR RGN &
931.24 A 3 . thé do nguyén nhan khac
431.3] ¢ Di hop Iap doan NST 7p14.3 dai 2,1Mb
"’ngf « Kiéu hinh lam sang cha binh thuomg
136.1]
436.3
24 0 1 2
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Két qua QF-PCR: partial trisomy 21 (21922.1-q22.3)

Thai cua N.T.B.L. 1985

A | 218 pal]
150 200 20 300 30 400 450

« Tién str: PARA 1000, con trai t/d HC Down (?), karyotype c I | l ¥
46,XY,add(15)(q25), mat ldc 8 thang tudi e = = B
* 46,XY,add(15)(q25): ca thé nam, thém doan trén ™ , -
nhanh dai NST 15 tai vi tri q25 e e s e s
+ Kham: thai 11-12 tuan, NIPT nguy co’ cao T21 l . |'
+ Chi dinh: sinh thiét gai nhau + QF-PCR Y = =
+ Két qua QF-PCR: Partial trisomy 21 : ? - -
« Mét doan NST 21 bj trisomy WOANNEL. .. (W ... ...
« 21922.1-922.3 (locus 21C, 21D, 21J, 21M) - /] J & |
« Cau hoi: " = - = )
+ Lap doan NST21 dai bao nhiéu ~ Mb? -
+ Gay ra kiéu hinh 1am sang ra sao? sSSP s D
+ Bétthuong NST 15 6 &nh huéng thai lan nay? -
> BN choc 6i + xét nghiém Array CGH 16 tuan e
Amp/Gain/Loss/DelItenvls Table
Thai cia N.T.B.L. 1985 Sl e | DT
Ket qua Array CGH: cd mat doan + lap doan S — =
+ Mt doan NST 15¢26.2q26.3 dai 4,64Mb R
+ Con goi Ia partial monosomy L Yo s
Fie 01 . an{GRNT) 2102211622 431508700 _S83151543
* Boan mat chira 7 gen Morbid OMIM Mét doan 4,64Mb NST 15 Lap doan 16Mb NST 21
+ Co s& diF liéu: suy tuyén can giap, cham phét trién [ airts ) o
+ Lap doan NST 21q22.11q22.3 dai 16Mb ol 2
+ Partial trisomy, doan lap chira 35 gen Morbid OMIM pi12
+ Decipher: nhiéu ca twong ty b tai dong thép, mdi ngan, e
ltin, ngén tay queo, ¢ ngan, cham phat trién Wz o
+ Tién lvong: kém q151]
+ Nguyén nhan mét doan, 1ap doan: :ZP i3
+ Tu phat (mai xay ra & thai) il 3
+ Chalme c6 trao ddi doan can bang -> truyén cho con w2 -
KHONG cén béng 41
o 2212
+ Cau hoi: w2 gty
+ Bat thwong NST do thira ke hay méi phat sinh? q261 23,
+ B NST ciia thai ? B4 NST cha va me ? b -
2 A 0 1 2 2 A 0 1 2 |
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Thai cua N.T.B.L. 1985

46.XX,der(15)1(15;21)(q26.2;q22)mat 46,XX,1(15;21)(q26.2:22)

g o DRI w0 w0 ww
Wunnuy  DRAUBSS Keuuunns
WHE usn BB BB wuw mau
R wn oy B ww ww D 0
. Wy T

Bét thwong thira ké tir me

« Bét thwng & thai la do thira ké tir me:

« NST 15 trao d6i doan véi NST 21 (mat 1 doan NST 15 va thiva 1 doan NST 21)
+ NST 21 binh thwong

Bai hoc twr ca N.T.B.L. 1985
va N.T.S. 1985

+ Thai bi méat va lap doan NST
+ C6 thé mé&i xay ra hoic thira ké tir cha/me
+ C6 thé gay kiéu hinh bénh ly hoic khong (benign)
« Chal/me c6 thé bi trao ddi doan NST can bang hoic 1
ngudi mang mat, lap doan NST
+ Can phdi hop cac XN di truyén néu co mét, I3p doan NST

+ Karyoytpe + Array CGH cho thai: dé xac dinh mat, lap
doan

Karyoytpe + Array CGH cho cha/me: dé xac dinh
ngudn géc va y nghia bat thwong

* BSdi truyén can két hop Lam sang +Co s& div liéu di
truyen (Decipher, Clinvar, OMIM....) de bién luan
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Thai cua T.T.Q.T. 1984

QF-PCR: rsa(X,Y)x1,(13,18,21)x2

21A

][

218

] [

138

100 150 00 50 300 k- 400 &0
+ Tién st PARA 2012, 2 con binh thuong, 1 KGHD ., D‘—L “ “ | I “ J
+ Kham: thai 17 tuén, NIPT nguy co' cao XO < - I @E =
+ Chi dinh: choc 6i + QF-PCR i T
150 €0 =0 0 ® 400 40
+ Két qua QF-PCR: XY binh thwéng - >
- | % 1 %ﬁl Il
143 g
Cau hai: 18 _,_,E"SW &
20 188 5[ 2C 1C ] [Cx )
. Ta| Sao _— 150 €0 20 00 0 o &0
¥ 1000 x = n x N
« NIPT Ia thai nir XO ma QF-PCR I3 XY ? - J L1 ||
il LT P
- Chi dinh Karyotype &i (cdy 6i va phan tich NST d8) T gy g et Jim ] e

Thai cua T.T.Q.T. 1984

Két qua karyotype té bao 6i sau nuéi cay:
« 45 X[51]/46,X,Yqh-[7]
Kham 2 dong té bao
+ Dong té bao 45,X (51 cum): khéng ¢6 Y
« Dong té bao 46,X,Ygh- (7 cum): ¢ Y nhwng bi mét 1
doan nhanh dai

Cau hoi:

+ Tai sao NIPT Ia XO thuan (khéng cé Y) ?
+ Taisao QF-PCRc6s6Y=X?

« Doan NST Ygh- bi mat nhw thé nao?

Pé nghi:
+ XN QF-PCR mau i sau céy ?
+ XN NSTY (AZF) mau 6i trwéc cAy va sau cay ?

51 cum

s now

i s o o ow

0

Gk af B T O |
[T )4 YO Y| !
7 cum 46,X,Ygh-

Wl qon
B B &k 28 &6 ue &

AR A4 ad ke &R a8

FOSTTIN |

2 2

ex 88

~—
¥
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Thai cua T.T.Q.T. 1984

Két qua QF-PCR méu &i sau ciy: khéng cé NSTY Két qua AZF: mat doan hoan toan AZFabc
. i - Phu hop dong té bao 46,X,Ygh-

afk Bl A |28 w | = 20
100 150 200 250 20 30 400 5
4,000 Dyt Bue-2peats - BAGAIINATY 138
o wie Zhv o [ ]
2000 ) 5 20 = £ = “w0 @ ED = o
o & L] [
[,L:‘J |- ) A - ‘
o] 3 e = Bodl | ] G0 274
i37) 19] 329 ) "
[Cx X [} 11 o 20 -
1 0 £ 400 C 0 off
1,000 E—E
Dy AL 1130
00 e srbs sl
' | | ‘ I
i fisg B Bed B 3 " " ¥
259 a7d] -
1 pEvX 188 SRy e 180 [k ]
2 w0 ) » l
- L s
£.00 ==l
J sl s Dye Velow-Opears KB AKIOMAL 11384
0 = - s s o wfs
[ e 219 8 1N " [ 10 = x < w0 © 00 s )
[308] o2
(S X e 210 18 -
15 300 3% 4 480 "
@ — R
1,000 |
ol Ll | i | | L |
Tizg e [« 25 350 e
[[E 383 a4

Bai hoc tir ca T.T.Q.T. 1984

* B0 gen cua thai
+ Chéc chan cé nhiém sac thé Y
+ C6 thé dong té bao XY >> X
+ Gi®i tinh thai/bé sau sinh: cé thé mo hd vi kham X/XY
* Kham sau sinh: co’ quan sinh duc nam

+ QF-PCR XY trwéc nudi cdy >< QF-PCR sau nuéi cdy do

+ Té bao dong monosomy X téng trwdng >>> dong XY

« Tilé cac dong té bao trwdc va sau nudi cay cé thé khac nhau
* NIPT xac dinh gi¢i tinh chwa chinh xac la do

« NST gi6i tinh Y bj méat doan

+ Dong t& bao kham co i 18 thap [7/(51+7)]

+ St dung cfDNA nguédn géc tir nhau
Dé xuét

+ XN karyotype mau bé sau sinh dé kiém tra
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Con gai ba P.T.K.N. 26/1/2021

46,XX
« Tudi me lic sinh: 30 tudi (1991) !
+ Tuéi thai ltc sinh: 35 tudn CN Itc sinh: 2250g

1 2 3 4 5

+ Me bd roi con sau sinh, khéng ré tién st gia dinh va
thai ky

. AFGAR— ;, Suyllo hap, thO’IIIéy s '

+ Nghi ngd bat thwéng di truyén: Mat ngén, tay
chan dai nhd, ngon tay ngon chan dai

Chi dinh XN karyotype mau (27/1/2021) n’ 'l ‘“ ‘R “ A%
+ Két qua 46,XX : ca thé ni¥, binh thwong 0 u 5 " v s
« Cau hoi:
+ ¢ bat thwong NST nhé (mét doan, 1ap doan) «
ma karyotype khéng phat hién duwoc ? LY} e ab 8
19 20 21 X Y

2

=> Chi dinh Array CGH (CMA)

Con gai ba P.T.K.N. 26/1/2021 Lap doan 9q34

__Cuo

+ Két qua Array CGH:
arr[GRCh37]9q33.3¢34.3(129725804-141018984)x3

- dup(9)(q33.3-q34.3): Iap doan NST 9, dai 11Mb o
* Hoi chirng lap doan 9q34 trén co s& di liéu : ::ii?
+ CN<2,9kg
+ Apgar thép, thd khé - suy hé hap so sinh °:3;j';:
+ Mét ngén bét déi xrng, tay chan dai nhé (# HC Marfan) 2 4 0 i@ |

+ Cham phat trién tam van, tu ky, tdng dong
« Bé méAt 13/02/2021 (18 ngay tudi) vi suy hd hap

Aliderdice PW, et al. (1983). Duplication 9934 sy . ican journal of human genetics, 35(5), 1005-1019.
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Con gai ba P.T.K.N.
26/1/2021

Két luan:
+ Chén doén:
+ dup(9)(933.3-g34.3): Iap doan NST 9, dai 11Mb
+ bét thwong méi xay ra (de novo)
+ bénh canh 1am sang phu hop bat thudng NST
+ Phai két hop Lam sang + Co s& di¥ liéu di truyén

+ Karyotype khéng phél‘t hién trwong hop nay vi doan I&p nam &
khodng bang trang dau nhanh dai NST rat khd nhan dién.

+ Array CGH ddc biét hitu ich tim nguyén nhan DTBS

> Phéi hop KARYOTYPE + Array CGH: Iam ré nguyén nhan
DTBS

DOUBLE / TRIPLE TEST QF-PCR hodc Karyotype
NGUY CO' CAO LECH BOI

Léch bdi: QF-PCR hodc Karyotype

NGHI NGO BAT THUONG NST

AT U000 Mét, I3p doan NST: Array CGH + Karyotype

SIEU AM CO BAT THUONG Array CGH + Karyotype
DMDG LON, THAI DTBS
idi i PCR hojc Sanger sequencing i
Chi dinh di truyén NGHI NGO BAT THUONG GEN f‘ |
nao trong CDTS? " |
: (b i | M5 one )|
TIEN SU GIA DINH, THAI BAT THUONG Bt thuding NST: Karyotype + Array CGH

DA XAC DINH DUGC NGUYEN NHAN Vi
\__Bénh gen: PCR hoc Sanger sequencing

Shlaains

KHONG RO LOAI BAT THUONG Chuyén tu véin / hdi chén béc si di truyén
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Két luan

Chi dinh di truyén phu thudc vao tinh huéng 1am sang
BS lam sang + BS di truyén can phéi hop két qua XN
va lam sang khi dién giai va ap dung KQ vao xu tri
Karyotype la xét nghiém di truyén co ban trong hau
hét cac trwong hop

Phat hién cua di truyén KHONG luén luén la nguyén
nhan DTBS cua thai

Khao sat kiéu gen, NST clia cha, me khi can thiét dé
tim méi lién quan kiéu gen — kiéu hinh

LISTENING
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5
SCoogy oesE g

HOI THAO KHOA HOC

SANG LOC, CHAN DOAN TRUGC SINH UA SO SINH
KHU VUG BBSCL LAN 7

BS. CKI. NGUYEN VAN THONG

Truéng khoa Di truyén Y hoc
Bénh vién Hung Vwong

Am
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SO Y TE THANH PHO HO CHi MINH
BENH VIEN HUNG VUONG

Chan doan trwéc sinh cac bat thwong vi
mat doan/lap doan nhiém sac thé CNV:
chuing ta dang & dau

BS. NGUYEN VAN THONG
Khoa Di Truyén y hoc
Bénh vién Hung Vuong

Bong hanh cing ban
Vot can an toan

NOI DUNG

« Tai sao can phai chan doan bat thwong CNV?
« Cac xét nghiém chan doan CNV

— FISH

— MLPA

— Microarray

- NGS
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3 cap dé bat thworng di truyén

1. Bat thudng s6 lugng NST: 2. Bat thudng cau tric NST 3. Dot bién
du hodc mat 1 NST Vi mat doan/ Vi lap doan diém trén gen

n A

Wi 0ol 2
1 2 3 4 5 i 4
.r (I

HHwuwuwnu I >
8 11 ::

2 9

20.000 gen
> 4000 bénh don gen

6 7 9 10 12
i n ] I | 1 | o
13 14 15 16 17 18
TR Gas) 83 “"“"fll
19 20 \21 22 XX Xy
¢ 7
CNV-seq (NGS)

Xét nghiém DNA nodi bao

< Copy number variation - CNV

La bién thé s lwong ban sao c6 kich
thwdoe = 1 kilobase so voi bd gen chuan

NAN

DAanAn ~f ~

> DI F Vi mat doan
== BE O F Vi ldp doan

Vi ldp doan nhé

Chuyéndoan

COPY NUMBER VARIATIONS

Copy Number Variation (CNV) — National Human Genome Research Institute
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Liéu lwong gen - Dosage sensitvity

Non-dosage- Dosage
sensitivegenes sensitivegenes
Haploinsufficiency Triplosensitivity

100% 100% 150%
Enough function in
haploinsufficency
I e i N e R Max dosage in
triplosensitivity
50% 50% 100%
Enough function in
S i i NORTRMRCY
% = % [ | o
AA AA- AA AA AA- AA AA AA* A*A*

CMA so vé&i Karyotype trong tam soat bat
thwong CNV @ nhém nguy co trwéc sinh

N Engl J Med. 2012 December 6; 367(23): 2175-2184. doi:10.1056/NEJMoa1203382.

Chromosomal Microarray versus Karyotyping for Prenatal
Diagnosis

Ronald J. Wapner, M.D., Christa Lese Martin, Ph.D., Brynn Levy, M.Sc.(Med.), Ph.D., Blake
C. Ballif, Ph.D., Christine M. Eng, M.D., Julia M. Zachary, Melissa Savage, M.S., Lawrence
D. Platt, M.D., Dz

LU B EERE Nghién ciru cua NICHD: Tir 29 trung tam cua My, 4406 thai phu.

Aggarwal, M.B., - .

Lamb, Ph.D.. El CM’A so sgnh vou' kairyotyp‘e. e \ ‘

PP TR Nhém thai phu cé bat thwong Siéu am + karyotype binh thwong:

3‘2’2’1"33::5 °é°l 6% trwong hop CMA cho két qua bat thwong
SdpONE Lo Nhém thai phu xét nghiém nguy co cao + karyotype binh thwong:

1,7% treong hop cho két qua bat thwong
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Céc rbi loan di truyén phat hién bang
cac phuwong phap xét nghiém trwéc

100+

E)
g 80 e
23 |
o m \Pre-defined |
°E pathogenic |
8‘3 - Cchnvs
:% 2 60+ | detectable |
S ‘g’ by microarray’

o
?% 40+ CNVs detectable L i
g by karyotype CNVs
%.E

>
E o
51
e
o
a

Invasive Quad 1sttrimester Cell-free Invasive
karyotype screen combined DNA targeted array targeted array

Cac hé microarray

A Targeted
I 1 non nn I

(AN NI

B Targeted with Backbone
LT T T T 11 T 11 S T A 111 S S B 1111

CEI N NI

C Whole Genome
OLOEEEER RO RO OO R R
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CMA so vé&i Karyotype trong tam soat bat
thwong CNV @ nhdm nguy co sau sinh

ARTICLE

Consensus Statement: Chromosomal Microarray
Is a First-Tier Clinical Diagnostic Test for Individuals
with Developmental Disabilities or Congenital Anomalies

David T. Miller,!.* Margaret P. Adam,?3 Swaroop Aradhya,* Leslie G. Biesecker, Arthur R. Brothman,®
Nigel P. Carter,” Deanna M. Church,® John A. Crolla,” Evan E. Eichler,'® Charles J. Epstein,'?

W. Andrew Faucett,? Lars Feuk,'? Jan M. Friedman,'$ Ada Hamosh,!¢ Laird Jackson,'s

Erin B. Kaminsky,? Klaas Kok,'® lan D. Krantz,’” Robert M. Kuhn,!# Charles Lee,'” James M. Ostell,®
Carla Rosenberg,?° Stephen W. Scherer,?! Nancy B. Spinner,!? Dimitri J. Stavropoulos 22

James H. Tepperberg,?* Erik C. Thorland,?4 Joris R. 25 Darrel J.

Michael S. Watson,2” Christa Lese Martin,2 and David H. Ledbetter2*

c (©MA) s utilized for genctic testing of with
lectual disability (DD/ID), autism spectrum disorders (ASD), o multiple lies (MCA). 1g CMA and G-banded

Karyotyping on every patient substantially increases the total cost of genetic testing. The International Standard Cytogenomic Array

(ISCA) held two and a literature review of 33 studles, including 21,698 patients tested
by CMA. We provide an evidence-based summary of clinical cytogenetic testing comparing CMA to G-banded Karyotyping with respect
to technical advantages and limitations, diagnostic yleld for various types of chromosomal aberrations, and fssues that affect test inter-
pretation. CMA offers a much higher diagnostic yield (15%-20%) for genetic testing of individuals with unexplained DD/ID. ASD, or
MCA than a G-banded karyotype (~3%, excluding Down syndrome and othd

of its higher ity for deletions and 0
generally yy arrays, but these latively infrequent causes d C M A o 1 5 - 2 O A)
.

evidence strongly supports the use of CMA in place of G-banded karyotypis
DD/ID, ASD, or MCA. G-banded karyotype analysis should be reserved for [

Karyotype: 3,7-9,5%

e
-t
hSthonnd e Py
P St 2yt sacecs o svar A
-on) M . o Pt
w tell) P.“. e
oot pOos Aols
SR~ - TprLVaCE A\ DA
e Rl - g
- - ) A e
- ::3 o sered bt ,.:::;...
=& L] T g PTLIVWS et
Syndrome Name Location Size

22q11 deletion syndrome (Velocardiofacial / DiGeorge syndrome) 22:19022279-21098156 GRCh382.08 Mb

Angelman syndrome 15:22677345-28193120 GRCh385.52 Mb
Charcot-Marie-Tooth syndrome type 1A (CMT1A) 17:14194598-15567589 GRCh381.37 Mb
Cri du Chat Syndrome (5p deletion) 5:10001-12533192 GRCh38 12.52 Mb
Miller-Dieker syndrome (MDS) 17:150208-2685615GRCh38 2.54 Mb
Prader-Willi syndrome 15:22677345-28193120 GRCh385.52 Mb
RCAD (renal cysts and diabetes) 17:36459259-37856298 GRCh381.40 Mb
Williams-Beuren Syndrome (WBS) 7:73330452-74728334GRCh38 1.40Mb
Wolf-Hirschhorn Syndrome 4:1567470-2108509GRCh38  541.04 kb

T Mo FE-~ Qeww sl

e e Besss B i S e e

Ca, R Mo 7 Bompe BES [R

16 1 18 19 20 2 Y

Anja Weise, Kristin Mrasek, Elisabeth Klein. Microdeletion and Microduplicatlon Syndromes. J Histochem Cytochem.
2012 May; 60(5): 346-358.

Pong hanh cling ban
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Hoi chirng DiGeorge

Rate of occurrence per 100 000 live births
140
120 |

+ Do vi méat doan 22qg11.2 o |

« Tilé ~ 1/2000

« La nguyén nhan phd bién thi
2 gay ra dj tat tim bam sinh.

« Lién quan dén béat thuwong
nhiéu hé co quan trong co
thé.

-\

RS\

Tai sao can phai chan doan bat
thwong CNV?

va tré so sinh

A

Tan suat khéng thay déi theo tudi

ull -

Siéu am hinh thai c6 thé khong
quan sat thay

M6t sb xét nghiém di truyén
thwong quy khéng khao sat duoc

145 |




HOI THAO KHOA HQOC SANG LQC, CHAN POAN
TRUOC SINH & SO SINH KHU VIPC BDBSCL LAN 7

CAC PHU'ONG PHAP XET NGHIEM DI TRUYEN
B10 - 0143
|

Karyotype

FISH microdeletion, MLPA FISH

Orange: HIRA

Microarray, CN /seq

1 Nu CES (G4500) —_— —/ s

e | ]
phén 4 - Amplfication M LPA

giai

Green: Control

1 = Denaturation; 2 - Hybridization

Target 5 — Fragment separation and Data analysis me

Pong hanh cing ban

CAC PHU'ONG PHAP XET NGHIEM DI TRUYEN

B RAD: QF-PCRI/ FISH
510
Mb Karyotype

FISH microdeletion, MLPA

16
seben

50 -
400 kb

Do
phén
giai

Target Whole genome
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CAC PHU'ONG PHAP XET NGHIEM DI TRUYEN

RAD: QF-PCR/ FISH

FISH microdeletion, MLPA Chi xac dinh cac bét thuong CNV muc tidu
50 - BoBs Prenatal da dwoc dinh hwdng trudc trén lam sang

B
o
o
=
o

Microarray, CNVseq

Don gen

Panel gen

1 Nu CES (G4500)

WES
2le
phén
gidi

WGS

Target Whole genome

CAC PHU'ONG PHAP XET NGHIEM DI TRUYEN

5-10
Mb Karyotype
Xac dinh cac bét thuong CNV ngay ca khi
chwa dwoc dinh hwdng trwdce trén ldm sang
90 BoBs Prenatal
400 kb -
Microarray, CNVseq

Panel gen
1 Nu CES (G4500)
=
2le
phén
giai
)

Target Whole genome
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Pham vi khao sat phu hop cua
CNV

- e, ACMG

:g o Céc bat thwong CNV nén

i dwoc khao sat & dé phan giai
":“; l— l&n hon 400kb

Copy Number iati in a Cohortof 420 it with Disorders From the South
of Brazil. doi: 10.1038/541538-015-54347-z. PMID: 31780800; PMCID: PMC6382836.

Cbéng nghé giai trinh tw CNV

How are CNVs detected from NGS data?

Read-depth mapping

« Observed number of mapped reads vs the -—
expected number of mapped reads in a 3. Read-depth (RD)
genomic interval

Deletion
« Normalization of data needed to overcome the = dRead g ¥
noise due to capture techniques; GC content PReciYe \
—_—

» Comparison against reference samples ‘
[

|ﬂ'|}||:l|'lpﬂ'|'|ll||h'
I
I

* The most common method used for CNV
calling from WES data

i |:||||lp

Pirooznia M et al. PMID: 25918519
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Hwéng dan chuyén mon hién
nay

]
THE SOCIETY OF
OBSTETRICIANS axi) Comien Cills of Ml Coniln
GYNAECOLOGISTS =B (abeze anadon do o, medeany
o — W

3 The American College of ()
Obstetncans ard Gyrecologsts

Chan doan tién sinh

SMFM-ACOG

« Bét thuong cdu tric thai nhi trén siéu 4m truéc khi sinh hodc thai chét luu
- CNV thay thé karyotype théng thwong

SOGC & CCMG

» CNV nén dugc chi dinh khi:
- Nhiéu di tat thai nhi duwoc phat hién hoac
-NT =2 3-3,5 mm

https://www.obgproject.com/2017/11/30/ use-microarrays-prenatal-postnatal-setting-current-pr i -guidelines/

Phan loai CNV

Technical standards for the interpretation and 5N
reporting of constitutional copy-number variants: a - Ci nGen
joint consensus recommendation of the American o Goroms P

College of Medical Genetics and Genomics (ACMG)
and the Clinical Genome Resource (ClinGen)

Erin Rooney Riggs !, Erica F Andersen 2 3, Athena M Cherry 4, Sibel Kantarci 3, Hutton Kearney © ClinGen CNV Interpretation Calculator
Ankita Patel 7, Gordana Raca 8, Deborah | Ritter 2, Sarah T South 19, Erik C Thorland & Wekome 1o e CanGen CNV interpretation Caicutator The CHOSNO 1 Dased on The CNV SCoang mesncs that
Diis gt At ] e s &N Ch 5 2 appear e ACIG Fecnncal STandas. Th 10018 GESGREE 10 eI you keep rack of e pOrS you have
Daniel Pineda-Alvarez ', Swaroop Aradhya Christa Lese Martin pivsisdebipapsrnigagedinluddan esldindina sl epatadeie,
o aasstcanon
Affiliations + expand
PMID: 31690835 PMCID: PMC7313390 DOI: 10.1038/541436-019-0686-8
Free PMC article
CNV-Loss

CNV-L053 cakulator Beips 10 evakiie CAnical SEfcance of Copy Namber kosses

CNV-Gain

CNV-Gam calcutator heips 10 evakuate cinical sgaicance of Copy Namber gains

Gay bénh
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Quy trinh danh gia CNV

~ DECIPHER

1. So sanh va&i cac hoi chirng
dworc biét ghi nhan trong y van

3. So sanh vdi hé thong dir liéu
ghi nhan cac CNV tuong tuw

atabase of ' enomic  ariants
A curated catalogue of human genomic structural variation

Han ché cta xét nghiém CMA?

Test DNA Reference DNA
CyS-labeled Cy3-labeled

MIX

| Tinhlinh hoat thap |
@_ '@' +1: D i i 3 copies
SSs | Chi phi cao |
C\.'orn‘,.‘l orl).NAlgnil: oI'J'NA lo‘ss
e —
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<y Next-Generation Sequencing(NGS)

,\,,/_’ HI - /I/"

Fragments Add adaptors Attach to flowcell

©¥ Next-Generation Sequencing(NGS)

Fragments Add adaptors Attach to flowcell

Bind to primer

Cluster formation
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So sanh cac xét nghiém phat
hién CNV

Karyotype 5-10 Mb Toan bd NST 2-3 tudn

FISH 100 kb Str dung mdi 7 ngay $%
MLPA >1 exon Str dung méi 3-4 ngay $$
Microarray 20-200kb Toan bé NST 10-14 ngay $3%3%
NGS 100 kb-150kb Toan bé NST 4-6 ngay $$

NGS cho wu thé vurot tréi

vé do chinh xdc cao, chi phi thap, thoi gian tra két qud ngdn

Ung dung ctiia NGS (CNV-seq) trong
chan doan bat thwong CNV

Actual copy number
scale

Copy Numbe v | Chromosomal Position  ~

~ixy Thém

380
320

280

2 Copies (Euploidy =0
\ 200 Pambusteaietsdetimp it gttty iuba ot dan

LB
0.80 |
3000 bins/ 24 NST —_ l |

RGHCambridge-Cycle-NewBarcode_SetB - ASE98 N728 - CNV Chart (GRCh37) - 06/03/2014
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Nghién ctru CNV tai vién di truyén

5,008 participants
screened
Normal CNVs Abnormal CNVs
(n=4,050) (n=958)
) )

!

I}
Trisomy Sex Segmental Multi
(n=346) chromosome (n=425) (n=105)
(n=82)

2 1A d Lo o «—| Pathogenic
Ti lé chan doan: 11.5% (n=231)
v
Pathogenic Xét nghiém CNV d§ phén gidi
size<SMb cao tdng ti Ié chdn dodn
(n=133) 20.18%

Nghién ctru CNV tai vién di truyén

Hodi chirng CNV thudng gdp nhat:
* Di George

* Cri-du-chat

* Prader Willi & Angel man

* RCAD

Submitted manuscript. All rights reserved
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CNV va tubi me

Maternal age and Chromosome abnormality relevance

- ‘ - Khéng phat hién twong quan
2l S gitra tudi me va cac bat
§ % thweng CNV mat — lap doan

4 f d
& y j’b
Oé ’
Submitted manuscript. All rights reserved

b hokicing bar -

Loi thé cua CNV-seq so véi CMA?

CNV-seq

Yéu cau dir liéu trrde

Kho khan trong viéc phan tich cac trinh tw
twong tw trong cung bd gene

Khéng thé phat hién ra cac bién thé gen
moi

Tinh linh hoat thap

Chi phi cao
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Théng tin mang vé

« Xét nghiém CNV doé phan giai cao la mét
céng cu hd tro dac lwe cho chan doan tién
sinh

 Két qua CNV can duoc tw van ky luéng
két hop gitra lam sang va di truyén dé
hiéu ré tac dong cla CNV lén thai ky

XIN CHAN THANH CAM ON
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HOI THAO KHOA HOC

SANG LOC, CHAN DOAN TRUGC SINH VA SO SINH
KHU UUC DBSCL LAN 7

ThS.BS. LE HONG THINH
Truéng khoa Xét nghiém - Di truyén hoc
Bénh vién Phu san thanh phé Can Tho
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B BV PHU SAN TP CAN THO

SANG LOC SO SINH CAC BENH ROI LOAN
CHUYEN HOA BAM SINH

TAI TRUNG TAM SANG LOC CAN THO'

ThS.BS Lé Hong Thinh

TK. Xét nghiém — Di tru)‘én hoc
Trung Tam SL-CP TS&SS Can Tho
Bénh vién Phu sin TP Can Tho
DRTHINHPHUSANCT@GMAIL.COM

Woi giri tron niém tin

“w"n.

"'@, Roi loan chuyén hoa bam sinh (RLCHBS) -m

« Réiloan chuyén hoa xay ra do thiéu enzyme,

receptor, protein van chuyén ....

+ Trén 1000 bénh khéc nhau:; ty 1& méi mac

1/800

(Mak CM1, Lee HC, Chan AY, Lam CW. Inborn errors of

metabolismand expandednewborn screening: review and
update. CritRev Clin Lab Sci. 2013 Nov;50(6):142-62. doi:
10.3109/10408363.2013.847896.)

Noi gii tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct
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(©) Réi loan chuyén hoa bim sinh (RLCHBS) 1
Pic diém chung ctia cac RLCHBS:

«  Dién tién bénh cham khong dwoc phat hién
trén lam sang khi sinh

«  Cothé dan dén ton thwong than kinh
nghiém trong

+ Tirvong c6 thé xay ra trudc khi duoc chén
dodén va diéu tri trong mét s trwdng hop.

. MNoi giti tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct

(©) Réi 1oan chuyén hoa bim sinh (RLCHBS) 1
Cac triéu chirng cua RLCHBS

+ Khéng déc hiéu: hdn mé, ndn mira, mui dac trung va
cham phat trién

«  Motsbco tljé c6 nhiing triéu chirng cap de doa t6i kha
nang sinh ton: ¢6 thé chan doan sém bénh.

Sang loc s sinh cac RLCHBS cung cap co hdi
chan doan va diéu trj sém trwéc khi xay ra
cac ton thwong nghiém trong va khong thé hoi phuc

. Noi gii tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct
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5) Réi loan chuyén hoa bim sinh (RLCHBS) 1

LC - MS/MS
Hé thong sic ky long hiéu ning cao - Khdi phé kép

+  Cho phe? nhanh chong xac dinh nhiéu loai bénh khéc nhau trén
cung mot mau xét nghiém

+  Héqua

v Céc ghuong phap va cag xét nghiém sang loc phat trién
nhanh hon so vl viéc dieu tri cac trudng hop bénh Iy

Phat hién cac bénh khéng cé kha nang diéu tri co thé
khong giup dwac gi cho tré so’ sinh, nhwng cé thé gidp
cho gia dinh chan doan bénh sém va |én ké hoach mang
thai trong twong lai.

. Noi giti tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct

) Chwong trinh sang loc so sinh tai TTSLCDTS&SS CT 1
SLSS tai BV Phu san Can Tho bang ky thuat Xét nghiém

1. Thiéu men G6PD (G6PD) /\
2. Suy gidp bim sinh (TSH) A
3. Ting sin tuyén thwong thin (17-OHP) Sang loc 83 /
4. Galactosemia (TGAL) chi sé xét
5. Thiéu hut enzyme biotinidase (BTD) nghiém (56
6. Xo nang (IRT) . i bénh)
7. 50 bénh Roi loan chuyén hoa bam sinh
(Phan tich két hgp 77 chi s6 xét nghiém) \

SLSS tai BV Phu san Can Tho bang ky thuat khac

1. Sang loc Khiém thinh bém sinh
2. Sang loc Tim bam sinh

. Noi giti tron niém tin

www.bvphusanct.com.vn www.facebook.com/bvphusanct
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So do tom tat qua trinh sang loc so sinh

\\
. Tréduthang Lo s
S (@37tudn)lic > Twvdn Ky maugot
/ 48-T2hsausinh -
Phoi khé
mau 4h Giri ngay/ bao
(6°18-25 dé quan ta lanh <36h
C)
N N \\\ \\
o R
LN Y/ N T > Gidéen PXN > Xét nghiém Trakét qua
Iy~ Vi / :
P / /
L /
X Py
-
. 4 ‘ - -
Lwachon ”
thoi dlém Cin truyén min Tré so'sinh Laymau sau
£ X < (Héng ciu) dii thing sith
lay mau phu -T2 g0 (%)
hop
) C6 thé 1y mau F—
Co “‘f r trudc truyén? Trénonthing N\ Khéng "
Layln1 s 1 uhp NICU N
trude m’yéﬂ e nghi RLCHBS &::: n:n: 2
dn< zf giv Liy sau truyén ) 25000
L 48-72 g0
- |
’ - Liy mfu lin 2: saulin truyén cudi Lin L: sau sinh 24 gio (+4)
\’ ¢ .’. ') “' Clng - 0 e IiSYnZ:-saquS.mSntuéi o
( 4 0 Neéutré xuat vién trudc 03 tuan tuol, lay mau trwde
- i xuit vien néu gia dinh Khong thé dua ré quay L
[ ' N Vg thoi diém 03 — 04 tudn tudi.
\ . -
-a%
AR\
. 4 ‘ - . -
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Lwu y khi lay mau mau gét chan SLSS

Yéu cau nhan sw va loai mau
« Nhan vién y té ldy mau: phai dwoc dao tao vé ky thuatldy mau sang loc so sinh.
+ Loai miu: mau gét chan hodc mau tinh mach Ién gidy thAm chuyén dung.

— LAy m4u g6t chan: wu tién st dung vi it gdy mat mau cho tré.

- Léy mau tinh mach: dwoc thwe hién két hop khi tré ¢d chi dinh lam céc xét nghiém khac
can l4y mau tinh mach. Luu y: khong lay mau cé chtra chat khang dong/ding dng mao
quan. Kim ludn canh budm (néu c6 ding) nén duoc rit ngan chidu dai day dan mau dé
mau ra nhanh va it tao cuc mau déng hon.

-
i

\ <
-
VIA VN .
(8
| ‘ 2} “.\.
‘o<
A . 4 4 =
Lwu y khi lay mau mau gét chan SLSS
S6 6 mau can lay
+ S6 vong tron (6 mau) dat chuan can 14y cho mdi tré so
sinh:
— DAbivéi G6i 2 bénh (GBPD, TSH): 1dy méu chi 2 vong tron
— Dbivéi G6i 3 bénh (GBPD, TSH, 17-OHP): ldy mau 2 dén 3
vong tron.
- Déi véi Géi 6 bénh (G6PD, TSH, 17-OHP, IRT, BTD, TGALT ): Iéy mau
3-4 vong tron.
— G6i 50 bénh RLCHBS: ldy m&u 1 - 2 vong tron.
— Néu lam chungca 56 bénh trén 1 gidy tham: L4y 4-5 vong
- tron.
’ <
s 000 O
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Tiep can nghi nge’ RLCHBS tai ICU/NICU
Tiép canRLCHBS/NICU Van de lwu y?
Triéu chirng Thé nhanh bét thuong? (Tarchypnea) Toan chuyén héa ? (Metabolic acidosis)
bieu hién Giam trwong lyc co (Hypotonia)? Thiéu hut néng luong? (Energy
Téng trwong luc co? deficiency)
Co giat? (convultion) Téng NH3 mau/Lactat?
| Hon mé? (coma)
Tiépcan Keton niéu (Ketonuria) Toan chuyén héa?
tham kham NH3 méu (amoniac) Téng NH3 mau?
iromg gy Glucose mau Giam duong huyét?
Khi mau DM - Toan chuyén héa Anion gap?
Suy gan AST,ALT, LDH, CK?
> ‘ Khac Lactat mau?

N\ ¢ T y «Xét nghiém MAu mau (tuoi, gidy thdm kho) Acid béo —acylcamitines (MS/MS)

9% o I
chuyénbiét Gidi trinh tw gen (NGS)

. . ‘ ".: — : XN.sinﬁ\héakhéc — |
' \‘ Nworc tiéu (twoi) Acidhliu co - organic aciduria (GC/MS)
| EE——

Xt tri trwong hop nguy co' cao RLCHBS
- XN sinh hoa mau ho trg chan doan va theo ddi mire ¢ anh huong co quan:
XN Sinh hoa (mau tinh mach) Cach lay mau
1. Ure, Creatinin, Glucose
2. AST,ALT,LDH, CK
3. Bilirubin Ong Heparin
4. Lactat
1. Tong phan tich té bao mau  dng EDTA
ngoai vi 8 s
. (Lay mau NH3 xong phai cho vao xé da
2. NH3 mau Tinh mach lanh ngay, sau d6 gtri dén PXN ngay trong
vong 20-30 pht, trudce khi ldy mﬁy béq
\= trwée cho PXN khoang 30 phat dé chuan bj
hoa chat)

WY/ P — — ‘ =

d), ()] - 1. Khi mau dong mach Mau déng mach (nghi toan chuyén héa)
b
)o-
\ '. ‘ - - -
W
‘ A ‘ - -
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Xt tri trwéng hop nguy co’ cao RLCHBS

XN chan dodn Cich Idy, bo quan va gl mau

+ Dinh lwong acid +  2-3mL méu tinh mach, dung 6ng Heparin 3 hoac 5mL

amin mau (nhom . |y tam [4y huyét twong (3000 vong/phit): Nén tach huyét trong trong vong
RLCH acid amin) mot gio sau khi Iy mau dé tranh dwong mau giam, kali c6 thé tir hong céu
ralam tang kali mau.
+  Hut huyét trong cho vao 6ng Eppedolf, V = 500microL/6ng
+  Glri mau: Cang sém cang tét, mau duoc bdo quan trong da kho khi giki.
Néu khong thé gii sém, cho mau vao ngan da td lanh dé bao quan. Lay ra
va glri kém dé kho khong giai dong.

+ Dinhlwong acid + Léy 5mL nwéc tiéu vao lo sach (khong can tiét tring), wu tién sau khi ngd

\- o ’
hiru co niéu day dé nudc tieu co dac hon.
d) “' (nhom RLCH +  Glri mau cang som cang tt, mau duoc bao quan trong thing dé kho khi
’ Acid hiru co) qii, néu chura givi lidn thi bao quan trong ngan da td lanh.
\'
. Rl
' “ ’ \‘ ™=
Xur tri trwéng hop nguy co’ cao RLCHBS
+ Giai trinh tw + Cho céctrrong hop khé chan doan hoac cac xét nghiém khéc khong ro
gene (NGS): géi rang
G4500 +  Chi cho biét co mang gene bénh, khdng biét mirc 46 bénh.
+ Tam soat viec mang gene ditruyén cho ca cha, me, thai néu lo ling nguy
o xay ra cho lan sinh sau.
Yy =
[
\’.
. <
' “ ’ \‘ L S
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r 4

§

-_
S
L 3
-
s 73

e
le

Théng tin lién lac hé tro

Vindécinhbtro  SDT Ho tén Chirc vu
; . 0945.904.456/ .
L4y & givi mu, tra KQ ThS.BS. L& Hdng Thinh TKXN-DTH
02926.252.608
Tw vén choc bi 0983.111.904 ~ BS.CKI..Nguyén Xuan Thdo ~ TK.SLTS
c BS.CKI. Thach Thi Ngoc BS Khoa
Tw vén RLCHBS 0949.365.888 ok Nhi - Sor sinh

xem két qua trén web
0948.566.771 KS. V6 Dinh Nghia Phong IT

www.trungtamsangloc.vn

Ky hop déng + Dung cu TR _—
T i 02923.760.706  Van phong trung tam sang loc
lay mau + giay tham

“Mg¢ hanh phiic khi théy con
khde manh
ding lén khi vdp nga
trudng thanh”

ThS.BS. Lé Hong Thinh
Truwdng khoa Xét nghiém - Di truyén hoc,
BENH VIEN PHU SAN TP CAN THO

drthinhphusanct@gmail.com
0945.904.456
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. 4
CoL0y 0S8

HOI THAO KHOA HOC

SANG LOG, CHAN DOAN TRUGC SINH UA SO SINH
KHU UUC BBSCL LAN 7

BS. CKI. THACH THI NGOC YEN
Pho Trurong khoa Nhi - So sinh
Bénh vién Phu san thanh phé Can Tho

AW
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TINH HINH SANG LQC MOT SO BENH HIEM GAP O TRE
SO SINH TAI BENH VIEN PHU SAN THANH PHO CAN THO
BSCKI. Thach Thi Ngec Yén
TOM TAT

R&i loan chuyén hoa bam sinh (Inborn errors of metabolism - IEMs) 1a mot khuyét
tat chuyén héa do thiéu enzym, thu thé nhan cam, protein van chuyén hoic cac yéu t6
dong van. Nhom bénh Iy nay bao gom rat nhiéu cac roi loan khac nhau trong d6 cé céac
ri loan chuyén héa cua cac axit amin, bénh ly axit hitu co mau va rdi loan qué trinh
beta oxy hoa axit béo. Hau hét cac réi loan 1a di truyén lan nhidm séic thé thuong. Nhiéu
cac rdi loan chuyén hoa bam sinh biéu hién & tudi so sinh hodc sau d6 mot thoi gian
ngan. Bénh ciing c6 thé xuat hién triéu chzng muon hon, hodc biéu hién bang cac dot
tai phat. Triéu chung 1d&m sang cua cac IEMs khong dac hiéu do do co tai 20-25% céac
tré so sinh duoc chan doan nhiém tring mau nhung thuc sy mac mot trong cac 1IEMs.
Diéu tri va giam sat cac rdi loan chuyén hda co thé rat phuc tap va nén cé su két hop
chit ché& cua cac bac si chuyén khoa vé chuyén hoa. Trong thuc hanh 1am sang dé chan
doan som va diéu tri Kip thoi can nghi ngo tré mac IEMs sau khi di loai trir cc nguyén
nhan hay gap nhu nhidém triing huyét, nhiém triing than kinh trung wong, viém phoi,...

Tai Viét Nam, chuong trinh sang loc so sinh d3 bt dau trién khai & nhiéu tinh
thanh trong ca nudéc. Tuy nhién, viéc sang loc vé Réi loan chuyén héa bam sinh chi bat
dau & mot sé tinh thanh nén viéc phét hién rdi loan chuyén héa bam sinh dic biét 1a
thiéu hut Citrin van con 1 thach thic. Tai Bénh vién Phu san thanh phé Can Tho dén
nay da trién khai sang loc 56 bénh ldy mau got chan va da phat hién nhiéu bénh ly hiém
gap nhu bénh galactosemia, bénh xo nang, bénh Biotidase va nhém bénh ly thudc rdi
loan chuyén héa bam sinh khac. Thiéu Citrin 13 mét rdi loan chuyén héa di truyén gen
l3n trén nhiém sic thé thudng, do cac dot bién caa gen SLC25A13 trén nhidém sac thé
s6 7, tai vi tri 7021.3, gy ra boi cac khiém khuyét trong protein van chuyén ty thé duoc
biéu hién chu yéu o gan. Bao cao ca bénh nay nham muc dich thong bao cho cac dong
nghiép dién tién mot treong hop da duoc chan doan thong qua sang loc so sinh nham
gitp phd bién rong réi vé vai tro cua sang loc so sinh giup tim ra cach chan doan, phat
hién sém cling nhu huéng xu tri khi bé mac phai.
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ABSTRACT

THE SITUATION OF SCREENING FOR SOME RARE
DISEASES FOR NEWBORN AT GYNECOLOGY AND
OBSTETRICS HOSPITAL IN CAN THO CITY

Inborn errors of metabolism (IEMs) are a metabolic defect that caused by a lack
of enzymes, receptors, carrier proteins, or agonist factors. This group of pathologies
includes many different disorders such as metabolic disorders of amino acids, organic
acid blood pathology and fatty acid oxidation beta disorders. Most of the disorders are
inherited from recessive chromosomes. Many congenital metabolic disorders manifest
in infancy or shortly thereafter. Symptoms may also appear later, or manifest as relapses.
Clinical symptom of nonspecific IEMs results in up to 20-25% of infants diagnosed with
sepsis but actually having one of the IEMs. Treatment and monitoring of metabolic
disorders can be very complex and there should be a close collaboration of metabolic
specialists. In clinical practice for early diagnosis and timely treatment, it is necessary
to suspect that children have IEMs after eliminating common causes such as sepsis, CNS
infection, pneumonia, ...

In Vietnam, newborn screening has begun in many provinces across the country.
However, screening for Inborn Metabolic Disorders has only begun in a few provinces,
so the detection of congenital metabolic disorders, especially Citrin deficiency, remains
a challenge. In Can Tho City, Obstetrics and Gynecology Hospital has been screened
fifty six diseases so far, and many rare diseases including galactosemia, cystic fibrosis,
Biotidase disease and group of diseases that belong to the other congenital metabolic
disorders. Citrin deficiency is a recessive recessive genetic disorder on chromosome,
that caused by mutations of the SLC25A13 gene on chromosome 7, at location 7g21.3,
caused by defection in the tycoid transport protein thatcan be expressed primarily in the
liver. Case reports are intended to inform colleagues progresses one case was diagnosed
through neonatal screening to help popularized the role of neonatal screening to help
figure out how to diagnose, early detection and management direction when they
encounter.
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PAT VAN PE

Hién nay, chat luong dan sé dang 1a thach thic I6n d6i véi su phat trién bén
viing khong chi ¢ nudc ta ma ca trén thé gigi. Mot trong nhitng van dé lién quan dén
chat lugng dan sé 14 qui mo nguoi tan tat co xu huéng ngdy cang gia ting do nhiéu
nguyén nhan khac nhau. Sang loc so sinh 14 quy trinh két hop gitra xét nghiém sang loc,
chan doan, diéu tri, hé thong quan 1y va danh gia dé phat hién sém cac triéu ching cua
nhom bénh ly noi tiét, huyét hoc di truyén, rbi loan chuyén héa bam sinh thuong gap va
cd thé diéu tri duoc & tré so sinh, dugc thuc hién ngay trong nhitng ngay dau sau sinh
nham dwa ra cac bién phap can thiép kip thoi ngan ngtra tir vong va bénh tat 1au dai.
Bénh Iy rdi loan chuyén hoa chu trinh ure dic biét 1a thiéu hut Citrin 12 mot trong cac
bénh rbi loan chuyén hoa c6 thé gap & tré so sinh. Viéc phat hién bénh thuong cham tré
va co thé gay nguy hiém do biéu hién 1am sang nang, tham chi tir vong khong rd nguyén
nhan. B&o c4o ca bénh nay nham muc dich thong bao cho cac dong nghiép dién tién mot
truong hop da duoc chan doan thong qua sang loc so sinh nham giup phd bién rong rai
vé vai tro ciia sang loc so sinh gitp tim ra cach chan doan, phat hién sém ciing nhu
huéng xu tri khi bé mac phai.

Viét Nam da trién khai thuc hién xét nghiém sang loc so sinh nham nang cao chat
luong dan sé va stic khoe cong dong tir nam 1997. Tir nam 2013, Bénh vién Phu san
thanh phé Can Tho d tién hanh thuc hién chuong trinh sang loc so sinh 3 bénh thuong
quy Suy giap bam sinh, Tang san thugng than bam sinh, Thiéu men G6PD bang phuong
phap lay mau got chan. Pén nam 2019 trién khai sang loc thém 50 bénh rdi loan chuyén
hoa bam sinh. Nam 2020 tiép tuc trién khai thém sang loc bénh Xo nang, bénh
Galactosemia va bénh Biotidase. Tuy nhién, viéc sang loc vé nhiing bénh ly hiém gap
dién hinh 12 Réi loan chuyén hoa bam sinh chi bat ¢au & mot s6 tinh thanh nén viéc phat
hién bénh Iy hiém gap vé chuyén hoa, di truyén dic biét 1a thiéu hut Citrin van con 1a
thach thac. Hién nay, & khu vuc dong bang séng Ctru Long chi ¢6 Trung tam sang loc
Chan doan trude sinh va so sinh trec thuoc Bénh vién Phy san thanh phd Can Tho trién
khai sang loc vai sé lwong bénh 1én dén 58 bénh thudc nhdm nai tiét, chuyén hoa va di
truyén hiém gdp va phat hién sém nhirng tredng hop bénh 1y khi chua c6 biéu hién 1am
sang hay chua c6 dién tién niang xay ra. Nhimng ca da phat hién dén nay déu duoc kiém
soat diéu tri tot va co cudc séng nhu bao tré khac.
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TONG QUAN Y VAN VE BENH LY HIEM GAP

Bénh Xo nang

Bénh xo nang mét bénh vé chic ning tuyén ngoai tiét lién quan dén nhiéu hé co
quan nhung chi yéu dan dén nhiém trung dudng hd hap man tinh, bat thudng vé chuc
ning cua tuyén tuy, ong tiéu héa, dng tiét cua tuyén mod héi, dan suy tuy, phdi va céc
bién chirng kém theo & nhirng bénh nhan khéng duoc diéu tri. Day 1a bénh di truyén lin
trén NST thudng 6 vi tri s6 7, do dot bién gen diéu hoa van chuyén mang xo nang (cystic
fibrosis transmembrane conductance regulator - CFTR.

Tuoi trung binh duoc chan doan xo nang 13 6-8 thang. Tré so sinh thudng cd biéu
hién nhu: cham tiéu phan su, nén nhiéu, chudng bung, + tan suat di tiéu nhiéu hon binh
thuong do kém hap thu, kho khe, nhiém tring tai dién, viém phoi, cham ting truong sau
sinh, ting can khong phu hop,... Pdi véi tré [on thuong c6 biéu hién dau bung, chudng
bung, ho khan va c6 thé ho dam, c6 mu, viém phdi tai dién, suyén khong dién hinh, ho
ra mau, tré nam thuong hay gap tinh hoan an, tran dich tinh hoan, giam kha niang sinh
san hay gap ¢ tré gai,... Biéu hién 1am sang, tudi chan doan, mirc d6 nghiém trong cua
c4c triéu chung va toc do tién trién cua bénh ¢ cac co quan lién quan rat khac nhau. Do
d6, viéc sang loc so sinh 1 van dé cip thiét. Sang loc dua trén mau gidy tham kho va
dinh luong ndéng do enzyme IRT mién dich (Immunoreactive trypsinogen) trong mau.
Nong d6 enzyme nay cao bat thuong cho thdy nguy co tré mac bénh.

Xét nghiém dinh luong dién di pilocarpine (clorua mé héi) la tiéu chuan vang dé
chan doan. Ngoai ra, con c6 thé 1am xét nghiém AND tim kiém cac dot bién dbi voi gen
CFTR (phd bién nhat 1a F508del), kiém tra mtc do trypsinogen phan &ng mién dich
(IRT), xquang nguc bung, siéu &m bung, siéu 4m tim danh gia tim bién chung,...

Nguyeén tic diéu tri: HO trg toan dién, da co quan, ngan ngira va kiém soat nhiém
tring xay ra & phoi, loai bo va 1am long chat nhay khoi phoi, diéu tri va ngin ngira tic
nghé&n duong rudt, cung cap dinh dudng day du, hop ly: bo sung men tuy, ché d6 an giau
chat béo, quan Iy céc bién chang.
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Bénh Galactosemia

Bénh galactosemia la bénh di truyén 1an trén nhidm sic thé thuong, gay ra bai su
thiéu hut di truyén trong cac enzym chuyén doi galactose thanh glucose. C6 ba 156i bam
sinh vé chuyén hoa galactose véi ty 1é mac bénh khac nhau theo cac nhom dan toc, céc
viing mién, dugc chia thanh: Bénh galactosemia c6 dién (Galactosemia typ 1) do c6 rat
it hodc thiéu hut hoan toan galactose-1-phosphate uridylyltransferase (GALT) chiém
khoang 1/30.000 — 60.000, Galactosemia typ Il (Thiéu enzym galactokinase -GALK) Ia
do dot bién gen GALK 1 gay ra va duoc dic trung boi sy thiéu hut enzym galactokinase,
hiém gap hon, chiém 1/100.000 tré so sinh, Galactosemia typ 111 (Thiéu enzym uridine
diphosphate galactose-4-epimerase - GALE) do d6t bién gen GALE gay ra va dic trung
boi su thiéu hut enzyme UDP-galactose-4-epimerase, rat hiém gap, chi mot vai bénh
nhan duogc bdo cdo & mdi quéc gia, thudng nhe hoic lanh tinh.

Tré so sinh bi bénh Galactosemia ¢ dién thuong c6 biéu hién sau khi sinh. Tré
cang dugc cho b som thi cac dau hiéu xuat hién cang sém, nhiéu khi cac dau hiéu xuat
hién tir ldc tré duoc 2 ngay tudi. Cac tridu chung sém caa bénh c6 thé bao gom: Vang
da vang mat, 6i mura, ting can cham, ha dudng huyét, bi kém, tré kho chiu, hén mé, co
giat ... 3).

Néu khong duoc diéu tri, cac triéu ching c6 thé gdm: duc thay tinh thé, gan lach
to, ton thwong ndo, sung phu cac chi hoic ton thwong da day, nhidm vi khuan
Escherichia coli (nhiém tring huyét) xo gan, suy gan, ton thuong than, tir vong.

Xét nghiém mau dé phat hién bénh Galactosemia bang cach do nong do duong
Galactose trong mau. Ciing c6 thé tién hanh do ndng d6 dudng Galactose trong nudc
tiéu. D4i véi tré so sinh chi can tién hanh lay vai giot mau & got chan trong thoi gian
48-72 gior sau khi sinh 1 c6 thé phét hién duoc tré c6 bi bénh Galactosemia hay khong,
viéc xac dinh chan doan s& duoc tién hanh bang cach kiém tra lai mau 1an tha hai. Chan
doan sém va diéu tri kip thoi cho tré dé tranh nhitng bién ching anh huéng nghiém trong
dén suc khoe cua tré.

Khi chan doan tré bi bénh Galactosemia, can cé ché d6 an udng han ché thuc pham
c6 chira Galactose ngay lap tirc nham ngin chian tinh trang ngd doc cap. Tuy nhién cac
bién ching 1au dai co thé xay ra. Bao gom: Tang truéng cham, hoc tap kém, rdi loan
ngdn ngit, cham phat trién.

|70 |




HOI THAO KHOA HQC SANG LQC, CHAN POAN
TRUOC SINH & SO SINH KHU VIPC DBSCL LAN 7

Hién nay khong c6 cach diéu tri dut diém duoc bénh Galactosemia. Viéc diéu tri
1a loai bo dudng Galactose trong thire an dé tranh tai din céc triéu chung, va viéc diéu
tri nay 1a 1au dai. Nguoi bi bénh Galactosemia thuong phai loai bé nhiing thyc pham c6
chtra duong galactose khoi phan an, nhat 1a loai bo han sira va cac san pham sira. Vi sita
va cac san pham sita thuong chira nhiéu canxi, nén phai thuang bo sung canxi cho nhing
ngudi bi bénh Galactosemia dudi dang nhirng thuc pham bd sung va cé thé thay thé sira
bang cé4c san pham sita dau nanh.

Bénh Biotidase (BTD)

Thiéu biotindase 1a mot rdi loan di truyén anh hudng dén tai sir dung va tai san
Xudt vitamin biotin - 13 chat can thiét trong qua trinh chuyén héa céc chat béo,
carbohydrate va protein. Nguyén nhan cta bénh 13 do su thiéu hut enzyme biotinidase
12 mot enzyme can thiét cho cic qua trinh san xuét va tai ché vitamin biotin. Néu khong
c6 enzyme biotinidase dé san sinh biotin, kha ning chuyén hoa chit béo, chuyén hoa
protein va carbohydrate ctia co thé bi suy yéu. Chat chuyén hoa c6 thé duoc tich liy bat
thuong gy anh huong dén cac co quan: ndo, da, tai va mat. Cac bién chimg bao géom

nhiém axit trong qua trinh chuyén héa, hén mé va co thé dan dén tir vong.

Thiéu hut Biotinidase 12 mot bénh kha hiém gip. Ty 1& udc tinh 1a 1 trong khoang
40.000-60.000 tré duoc sinh ra.

Nhitng triéu ching bénh c6 thé bit dau xuét hién vai ngdy sau sinh bao gém: co
giat, giam truong luc co, mat diéu hoa than nhiét, 1iét, mat thinh luc, han ché tim nhin,
phét ban da (ké ca viém da tiét bd va vay nén) va rung téc, mat mau toc. Néu khong
duoc diéu tri, cac rdi loan c6 thé nhanh chong din dén hon mé va tu vong. Do viéc tich
tu cac chat doc khong dugc chuyén hoa, bénh cling &nh hudong nghiém trong dén hé than
kinh, giam phat trién tri tué va tinh than. Bénh ciing c6 thé xuat hién triéu chimg mudn
hay con dugc goi thiéu hut biotinidase giai doan khoi phat mudn. Cac dau hiéu cling
tuong ty nhu giai doan so sinh nhung ¢ thé nhe hon do con mét phan hoat tinh enzyme
biotinidase. Nghién ctru ciing cho thdy c6 nhitng ngudi bi bénh ma khong hé cé tridu

chung gi cho dén thoi nién thiéu hodc khi truong thanh.

Viéc chan doan bénh co thé thong qua cac dau hiéu 1am sang, xac dinh hoat do
enzyme biotinidase trong miu mau tuoi co nguy co cao khi dinh luong néng d6 BTD <

85,7 ng/ul hoic thong qua xét nghiém sinh hoc phan tir x4c dinh dot bién gen BTD.
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Nhitng nguoi bi thiéu hut enzyme biotinidase van c6 thé c6 hoat tinh enzyme
carboxylase & murc binh thudng néu hip thu du luong Biotin hang ngay. Do vay, phuong
phap diéu tri bénh phd bién nhét 1 bo sung Biotin qua duong udng. Diéu nay giup cung
cap cho co thé mot lugng biotin du cho tit ca nhu ciu trao d6i chat. Bénh nay can thiét
diéu trj sudt doi va khong han ché ché do an udng. Viéc tién lugng cho cac bénh nhan
duoc chan doan véi tinh trang thiéu biotinidase 1a rat tot, dc biét 1a ddi véi nhitng nguoi

duoc diéu tri trudce khi triéu chirng xay ra.
Bénh thiéu hut Citrin dién hinh

Thiéu Citrin (con duoc goi la thiéu AGC2) 1a do thiéu chic ning cua
antiporter/glutamate antiporter ty thé gan, c6 thé cung cap aspartate cytosolic cho phan
ing ASS (argininosussinat synthetase). Lan dau tién dugc phat hién & Nhat Ban la
Citrullinemia loai Il (CTLN2) va Pong A nhung hién nay bénh phan b rong trén pham
vi toan thé gigi, ving Pong A trong d6 Viét Nam c6 tan suit ngudi mang gen bénh cao.

Céc nha nghién ctru da xac dinh cd ba kiéu hinh cua bénh thiéu hut citrin xay ra ¢
d6 tudi khac nhau. Vang da & mat do thiéu citrin ¢ tré em (Neonatal intrahepatic
cholestasis caused by citrin deficiency-NICCD); Khong phét trién va rdi loan lipid méau
do thiéu citrin ¢ tré Ion (Failure to thrive and dyslipidaemia caused by citrin deficiency-
FTTDCD) va bénh Citrullinemia type II (CTLN2). Truong hop dugc trinh bay ¢ day
minh hoa tim quan trong ciia viéc sang loc so sinh sau sinh cho tit ca tré so sinh du
chua biéu hién 1am sang. Can trong theo ddi séat dién tién 1am sang, can 1am sang va can
nghi dén thiéu hut Citrin khi c6 nhitng bat thuong trong sang loc du thoi diém d6 chua
c6 biéu hién 1am sang rd rang.

Vang da & mat do thiéu citrin ¢ tré em (NICCD) Ia bénh thiéu hut protein citrin
dan toi thiéu enzym ASS, buéc thir 3 cua chu trinh uré trong do citrulline dugc ngung
tu VGi aspartate dé tao thanh axit argininosuccinic va hau qua roi loan cac quéa trinh

chuyén hoéa trong co thé.

Bénh Thiéu hut Citrin 12 nhém bénh di truyén hiém gap véi ty 16 mic 1/17000-
1/34000, di truyén gen lan trén nhiém sic thé thuong, do cac dot bién cua gen
SLC25A13 trén nhidm sic thé sé 7, tai vj tri 7921.3.

Vé mat triéu ching va biéu hién 1am sang:
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Thé NICCD c6 biéu hién chinh la vang da & mat, suy gan & tré nho. Thiéu citrin
c6 thé gay anh hudng tir giai doan bao thai hoic sau khi ra doi véi cac biéu hién 1am
sang: Can nang luc sinh thudng thip hon so véi tudi thai, vang da & mat xuat hién khi
tré 1,5-2 thang tudi, khudn mat tron, ma phinh (dau hiéu chubby face), tré tiéu chay kéo
dai, phan c6 thé bac mau va cé nhiéu hat ma, gan lach to mac d6 vira, thuong 2-3 cm
dudi bo suon.

Bénh nhan dén muén ¢ thé cé gan lach to chic, ¢ chudéng va cac triéu ching suy
gan. Gan nhidm m& thuong thay ¢ tré trén 9 thang.

Cac bat thuong khac c6 thé gip ¢ tré NICCD: Ting galactosemia mau kém theo
duc thay tinh thé, con ha dudng huyét khi d6i, viém tuy man tinh khoi phat tir tudi thiéu
nién. Cac bénh nhi I6n ¢6 s thich an uéng dac biét: thich an cac loai hat lac, dau dd,
khéng an d6 ngot.

V& xét nghiém

Xét nghiém sinh hoa thuong gap ting bilirubin chi yéu 1a ting bilirubin truc tiép,
ting transamina va phosphatase kiém, ty 18 AST/ALT thuong trén 2,5. Thé NICCD ning
thuong co réi loan dong méau va giam albumin va protein toan phan. C4c triéu ching

nay thuong cai thién tt sau st dung ché do an diéu tri.

Ngoai ra, con gap ha glucose mau, thiéu mau, c6 thé cé biéu hién tan méau o giai
doan nang caa bénh, ting amoniac, lactac mau va alpha fetoprotein. Mot s co tang acid
mat toan phan, ting triglycerid, cholesterol.

DPinh lugng acid amin mau: tang citrullin, arginin, methionin, tyrosine, galactose
va ty sb threonine/serin (chi chinh xac & cac tré dudi 3 thang tudi).

Xét nghiém di truyén xac dinh cac dot bién trén gen SLC25A13 14 tiéu chuan vang
dé chan doan. Nguoi bénh ¢ thé mang ddéng hop tir hoic di hop tir kép cua gen
SLC25A13. Cac kiéu dot bién SLC25A13 thuong gap nhat tai Viét Nam 1a 851del4
1638ins23, (c.851-854del4, ¢.1638dup23), (IVS6+5GA), (IVS16ins3kb).

Van dé diéu tri

Hién nay, diéu tri chu yéu 1a diéu tri hd tro, han ché cac dot bung phét cip tinh
CTLN2. Sir dung ché d¢ an diéu tri han ché thirc dn nhiéu carbonhydrat, dudng lactose
vi 1am ning thém tinh trang ting kali mau. Tang lwong lipid trong ché d6 in cao hon
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muc thong thuong. St dung cac ché pham sita c6 chudi triglycerid chudi trung binh

(MCT), sira free lactose, dam dau nanh...

Néu bénh nhan c6 hén mé gan: chi st dung chéng phd ndo bang manitol,
lactulose. Cac dung dich Glycerol, fructose, dung dich chtra Glucose nong do cao khdng
duoc sir dung do cac chat nay s& 1am tram trong thém tinh trang hén mé gan & bénh nhan
NICCD va CTLN2.

B sung Arginin, carnitin va cac vitamin tan trong dau: vitamin A D K E. Sodium
benzoate, sodium citrate... c6 thé ding phdi hop nham giam NH3.

Ghép gan la phuong phap diéu tri ¢ hiéu qua tét cho nhitng treong hop suy gan mat
bu cua ca hai thé bénh CTLN2 va NICCD. Ghép gan c6 thé gilp cai thién cAc triéu chimng do
réi loan chuyén hoa, ké ca céc triéu chung than kinh da co6 trude d6. Trong twong lai, lidu
phap gen c6 thé s& la mot trong nhitng phwong phap diéu tri hidu qua cho céac trudng
hop CTLN2 hoic NICCD nang.

Tu van di truyén

Can kiém tra sang loc cho tit ca cac thanh vién cua gia dinh c6 tré bi NICCD
nham phat hién va chan doan sém cho nhimg ngudi bi bénh NICCD hoic CTLN2 thé
an. Nhiing nguoi bénh NICCD hozc CTLN2 can duoc tu van di truyén truéc hdn nhan.
Céc gia dinh ¢6 con bi NICCD hoic CTLN2 can duoc tu vin dé chan doan trudc sinh
va tu van cho nhirng 1an c6 thai sau.

Khi ca hai cha me déu 1a ngudi mang bién thé gay bénh SLC25A13, khi sinh con:
25% kha niang bi anh huong, 50% kha nang 1a ngudi mang mam bénh khdng c6 triéu
chang va 25% kha niang khéng bi anh huong va khong phai 1a nguoi mang mam bénh .

Khi mét cha/me 1a nguoi mang mam bénh va cha/me con lai c6 hai bién thé gay
bénh SLC25A13, khi sinh con: 50% kha nang bi anh hudng va 50% kha nang la nguoi
mang mam bénh khong c6 triéu ching.

PHAN BAO CAO CA BENH

Bénh nhan 1a bé trai, con lan th 2, sinh thuong khi duoc 40 tuan tudi thai. Tré sau
sinh khdc tdt, phan xa kha, khdng c6 suy hd hip, co diém sé Apgar 1a 8 va 10, lan luot
ltc 1 va 5 phat va can nang khi sinh 12 3620g, chiéu dai 51cm, vong dau 35cm. Kham
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lam sang téng quat ngay sau sinh chua phat hién bat thuong. Bé sau sinh b me hoan
toan, tha khi troi, duoc tu van va ldy mau got chan 1am sang loc ldc 47 gio tudi.

Nguoi me ¢6 thai ky hoan toan khoe manh, khdng c6 tién st hit thudc hozc udng
rugu va khong co tién sir bénh chu sinh ciia me. Me ¢6 tién sir sinh bé dau tién vao nim
2007, hién phét trién binh thudng, hoc gioi. C6 2 lan hu thai vao nim 2015 luc thai 5
tuan va nam 2017 lac thai 8 tuan do thai khdng phat trién, khong rd 1i do. Gia dinh khong
ai ghi nhan bénh Iy vé gan hay bénh c6 lién quan.

Ngay thir 16 cua tudi (sau 14 ngay lay méau sang loc), bé dugc goi Ién tai kham vi
c6 két qua sang loc 1y mau gét chan bat thuong vai tinh trang 1am sang khoe, ba gidi,
Ién can tdt, khdng vang da, khéng xuat huyét da niém, tiéu phan khéng bac mau, cac co
quan con lai chua ghi nhan bat thuong. Két qua sang loc ghi nhan Tang Citruline 35,6
(6,3-23,1) va tang Cit/Phe 0,98 (0,12-0,46).

Ngay thir 31 cua tudi, bé dugc goi 18n tai kham vi cd két qua 1an 2 con bat thuong
két hop kham 1am sang bu gioi, 1&n can tét, khong vang da, khdng xuat huyét da niém,
tiéu phan khong bac mau, cic co quan con lai chua ghi nhan bat thuong. Két qua sang
loc 1an 2 ghi nhan Tang cac chi s6: Arginine 31,9 (0,78-12,75), Citruline 196 (6,3-23,1),
Methionin 43,9 (9,94-32,15), Tyrosin 293 (40-181), Phenylalanine 114 (29,57-80,05),
Cit/Phe 1,72 (0,12-0,46), Met/Leu 0,27 (0,08-0,26), Tyr/Leu 1,78 (0,35-1,52). Bé duoc
lam céc xét nghiém co ban nhu: Téng phan tich té bao mau, NH3 mau, khi mau, dién
giai d6, glucose mau, chirc ning gan than, tong phén tich nudc tiéu, siéu am tim, siéu
am thop, siéu am bung. Cac xét nghiém veé cho két qua binh thuong. DU biéu hién 1am
sang va xét nghiém sinh hoa chua ghi nhan bat thuong nhung két qua sang loc 2 lan déu
bit thuong, nghi nhiéu réi loan chuyén hda chu trinh ure nén bé dugce dé nghi 1am thém
dinh Iuvgng acid amin mau.

Ngay tha 39 cua tudi, kham 1am sang bé van bl gioi, 18n can tét, khong vang da,
khéng xuat huyét da niém, tiéu phan khdng bac mau, cac co quan con lai chwa ghi nhan bat
thuong. Két qua dinh lugng acid amin ghi nhan Glutamin 280,4 (376-709), Arginine 374,5
(6-140), Citruline 621,9 (10-45), Threonin 697,5 (90-329), Methionin 75,6 (10-60),
Tyrosine 310 (55-147), Threonine/serin 697,5/359,1 = 1,94. Ch4n doan: TD Réi loan
chuyén héa chu trinh ure/TD thiéu hut Citrin — Bé duge dé nghi lam dot bién gen.
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Ngay ther 72 (2 thang 13 ngay) cua tudi, bé bat dau xuét hién vang da, vé mit tron,
mé phinh, bu gioi, da khdng xuat huyét, tiéu phan binh thuong chua nhat mau. Bé dugc
cho lam thém xét nghiém: céng thirc mau, dong mau toan bo, chirc nang gan than, dién
giai do, bilirubin, glucose mau, tong phan tich nudc tiéu. Két qua xét nghiém cho thay
d3 c6 co roi loan dong mau PTs/APTT/Fibrinogen = 252,9/128,3/0,8, Bilirubin TP/TT
= 153,6/79,0 umol/l, GGT = 92,0 U/L, AST/ALT = 148/39 U/L két hop két qua xét
nghiém gen: Phat hién 1 bién thé duoc phan 16p gay bénh trén gen SLC25A13 (dang di
truyén lan, di hop), dot bién trén gen nay lién quan dén bénh thiéu Citrin. Bé nay duoc
hoi chan véi thay Vil Chi Diing - Bénh vién Nhi Trung wong - chuyén vién va duoc nhap
vién tai Bénh vién Nhi Trung wong truyén mau, diéu tri hd tro chic ning gan, nang d&
tong trang, ngung b me va thay bang sira cong thirc Pregestimil Lipid. Tai day, bé duoc
lam lai xét nghiém gen va ghi nhan két qua gen di hop tir dot bién c.851-854de14, di
hop tir dot bién ¢.1638dup23. Chan doan xac dinh 1a Réi loan chuyén héa Citrin. Sau 5
ngay diéu tri tai Bénh vién Nhi Trung wong bé dugc xuat vién vai 1am sang va céac két
qua can 1am sang vé binh thudng. Hién tai bé da dugc hon 14 thang tudi, can ning 15
kg, di , bat dau ndi duogc vai tir, tap di chap chitng va tai kham theo lich hen cua bénh
vién. Tuy nhién bé van phai str dung cac ché pham sita Pregestimil, thudc hd tro chuc

ning gan, vitamin E va an dam theo ché do dinh dudng do bac si yéu cau.
BAN LUAN

Bénh Iy roi loan chuyén hoa & tré so sinh tuy 1 bénh hiém gap, nhung rat khé chan
doan & giai doan dau. Em bé sau sanh thuong chua c6 biéu hién dic biét, va cac thim
kham ciing nhu xét nghiém can 1am sang thuong cho két qua binh thuong. Viéc than
trong ngay tir nhitng bude dau Ia rat quan trong. Trong truong hop ¢ day, cac thim kham
1am sang ciing nhu xét nghiém déu cho két qua gan nhu binh thuong. Viéc than trong
nay rat can thiét dé han ché cac rai ro co thé xay ra cho bé néu bé that su bi bénh 1y rdi
loan chuyén hoa bam sinh. Hién tai bénh Iy réi loan chuyén hoa chu trinh ure di duoc
biét dén, diéu tri chu yéu 1a hd tro va han ché cac dot bung phat cip tinh ting citrullin
mau type 11 & nguoi [6n va di c6 san pham sira hd trg danh cho loai bénh nay nhu ché
pham sira ¢6 chudi triglycerid chudi trung binh (MCT), sira free lactose, dam dau nanh,
diéu tri hd tro nhu bd sung Arginin, carnitin va cac vitamin tan trong dau (A, D, E, K)
... Tuy nhién viéc nuéi dudng bé vé sau can c6 sy tham gia cua cac chuyén gia dinh
dudng va chuyén gia tiéu hda gan mat.
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KET LUAN

Hién nay bénh ly réi loan chuyén hod di duoc biét dén nhiéu nhu bénh
galactosemia, xo nang, Biotidase dic biét 1a réi loan chuyén hda chu trinh ure. That ra,
viéc phat hién bénh Iy réi loan chuyén hoa thiéu hut Citrin that sy khong quéa kho, nhung
doi hoi sy can than va tim soét tt cling nhu than trong trong diéu tri. Theo nghién ctu
cua tac gia Vii Chi Diing bao cdo 2014, Thiéu hut chuyén hda cua chu trinh urea chiém
13,2%. Pay 1a bénh ly rat hay gap trong bénh ly gan mat tré em, 42-51,1% khong rd
nguyén nhan. Trude ddy, gia dinh c6 tré bi mac phai bénh 1y nay thuong khong duoc
tam soat trudc nén tré bi tir vong trude dd6 ma chung ta chua tim duoc nguyén nhan cé
thé do bénh ly réi loan chuyén hoa bam sinh. Viéc tam soét tuy khong qua phuc tap
nhung doi hoi su can trong va nén nghi dén, dac biét 1a khi tré cé tinh trang vang da @
mat. Thong qua bao cao truong hop bénh nay nham giong 1én hoi chubng canh béo cac
bénh 1y réi loan chuyén hoa cé thé c6 & tré ma thuong khi tr vong tai bénh vién, dugc
chan doan 1a chét chua rd nguyén nhan, nhidm tring huyét ning.... Rat mong chuong
trinh tAm soat cac bénh Iy rbi loan chuyén hod bam sinh c6 thé duogc trién khai va duoc
thuc hién mot cach rong réi cho tat ca cac tré duoc sinh ra tai Viét Nam.
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Gi@i thiéu ve SISC Group
Cong ty C& phan Thiét bi Sai Gon. 1992
Cong ty C6 phan Thiét bi SISC Viét Nam. 1997

Linh viee hoat déng Buwoc tiy quyén phén phoi:
Sike khée con nguoi: Sitc khoe thai nhi, Sikc khoe sinh san, ¢ PerkinElmer: EHS and Dx
* BD

Séng loc tré so sinh, Ho tro sinh sén, Chan dodn §
Bt ' * ThermoFisher

Phdn tich: Moi trirong, Diroc phé"m, Dinh dirong, My * Ortho Clinical Dlagnostlcs

- \ ’ o 2 = Nikon
pham, Nong nghiép, Dau khi, Hoa chat, Thiec pham va Do * Sciex
ubng * Leica Geosystems
* Anton Paar
H¢ thong khdo sdt dia Iy va do dac khong gian * Rigaku

S6 63 - 65 - 67 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha Noi | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
S6 27 - 29 - 31 Pudng 9A, KDC Trung Son, B thi Nam Sai Gén, Binh Chanh, TP. Hd Chi Minh | Tel: 84-28 5431 8877 | Fax: 84-28 5431 8570

1791




HOI THAO KHOA HQOC SANG LQC, CHAN POAN
TRUOC SINH & SO SINH KHU VIPC BDBSCL LAN 7

Em CONG TY CO PHAN THIET B SISC VIET NAM | CONG TY CO PHAN THIET B| SAl GON info@sisc.comvn | www.sisc.comvn
GROUP|
Science for life V )‘ P k . E I

,) o

PerkinEimer &
For the Better l-’

* PerkinElmer la mot tip doan toan cau cia My

* Céc linh vy kinh doanh: chan doan, nghién ctu khoa hoc doi
song, thuc pham, moi trudng va thir nghiém cong nghiép

* PerkinElmer hoat dong trén 190 qudc gia v&i st ménh D&i mdi
vi mot thé gidi lanh manh hon.

* San pham SLTS va SLSS PerkinElmer duoc phan phdi bdi SISC
va lan dau xuat hién & Viét Nam vao nam 2009
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Khach hang cia SISC/PekinElmer tai Viét Nam

Mién Bac Mién Trung Mién Nam
BV Phu San TW DH Y Duoc Hué BV Phu San Tir Dili
BV Phuy San Ha Noi BV Trung Uong Hué BV Phu San Can Tho
BV Nhi Trung Uong BV San Nhi Da Nang DHY Dugc HCM
BV. Bach Mai BV San Nhi Nghé An BV Hung Vuong
DHY Ha Noi BV Hitu nghij Viét Nam = PXN'Y Hoc KTC ISOLABO
BV DK Trung Uong Thai Nguyén  Cu Ba (Pong H&i) BV Mé Kong
BV DK Vinh Phic BV San nhi Quang Ngdi BV DK Dong Nai
BV Phy San Hai Phong TT CSSKSS Binh Duong
BV. 103
BV San Nhi Quang Ninh
BV Medlatec
BV Phu san An Dic- Thai Binh
BV Hop Lirc-Thanh Hoa

Trung tam xét nghiém Chemedic
Trung tam xét nghiém Greenlab

S6 63 - 65 - 67 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha Noi | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
Sb 27 - 29 - 31 Dudng 9A, KDC Trung Son, B thi Nam Sai Gon, Binh Chanh, TP. H& Chi Minh | Tel: 84-28 5431 8877 | Fax: 84-28 5431 8570

180/ @’




HOI THAO KHOA HQOC SANG LQC, CHAN POAN
TRUOC SINH & SO SINH KHU VIPC BDBSCL LAN 7

CONG TY CO PHAN THIET B| SISC VIET NAM | CONG TY CO PHAN THIET Bl SAI GON info@sisc.comvn | www.sisc.com.vn

Phan 1

Tong quan
bénh roi loan dw trir Lysosome

« Bénh réi loan d trir Lysosome (LSD) Ia gi
« Déu hiéu 1am sang

+ Phwong phap xét nghiém sang loc

« Phwong phap diéu tri

= o
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S6 27 - 29 - 31 Dudng 9A, KDC Trung Son, B thi Nam Sai Gén, Binh Chanh, TP. Hd Chi Minh | Tel: 84-28 5431 8877 | Fax: 84-28 5431 8570
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Scence for i Réi loan du trir Lysosome (LSD) la gi?

» R&i loan du trit Lysosome phat trién do su thiéu hut hodc truc tric enzyme khién
chat thai té bao tich tu trong t€ bao thay vi dugc bai tiét ra ngoai.

» C6 khoang 50 bénh LSD duoc biét dén, moi loai do mot dot bién gen duy nhat
gay ra, dan dén mot loai enzyme cu thé cta bénh bj thiéu hut hodc mat chirc

nang.
» Chat thai té bao duoc luu trit cling cé tinh chat bénh cu thé, gitp chan doan LSD
cu thé.

» Hiu hét tat ca cac bénh LSD déu duogc di truyén theo kiéu I3n trén NST
thudng; mot trudng hop ngoai 1€ 13 Bénh Fabry, theo sau di truyén [3n lién két X.

» Mbi bénh LSD c6 ty I1é m3c bénh riéng, nhung theo nhém, LSDs gip trong 1:
5.000 dén 1: 10.000 ca sinh va 7.000-8.000 tré sinh song

» Phét hién va chan doan sém |3 diéu t6i quan trong dé dam bao can thiép kip thoi
trudc khi khai phat cac triéu ching khong thé phuc hoi.

S6 63 - 85 - 67 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha Noi | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
S6 27 - 29 - 31 Budng 9A, KDC Trung Son, B thi Nam Sai Gén, Binh Chanh, TP. Hd Chi Minh | Tel: 84-28 5431 8877 | Fax: 84-28 5431 8570
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Scencefor e Biéu hién 1am sang LSD

* Biéu hién triéu chiing da dang c6 dic diém than kinh va khéng-than kinh
* M6t s6 bénh khong dugc phat hién c6 anh hudng dén than kinh

* M6t s6 bénh bao gom hang loat biéu hién lién quan dén than kinh va thé
chat khong thé phuc héi

* Triéu chitng c6 thé khai phét tir khi so sinh dén trudng thanh

» Diéu tri trugc khi khdi phét triéu ching cuc ky quan trong vi cac ton thuong
do bénh gy ra I khong thé phuc hoi

S6 63 - 85 - 67 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha N§i | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
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Scence o e Xét nghiém sang loc LSDs

Do hoat do enzyme Lysosome

acid-- acid-sphingomyelinase || acid- a - glucosidase [ B - galactocerebrosidase || a-galactosidase A a-L-iduronidase
glucocerebrosidase (ASM) (GAA) (GALC) (GLA) (IDUA)

(ABG) Bénh Niemann- || Bénh Pompe Bénh Krabbe Bénh Fabry Bénh MPS |
Bénh Gaucher PickA/B

* Do hoat do ting enzyme = Do hoat dé dong thoi
nhiéu Enzyme trén cling
mot mau

S6 63 -65-67-69-71Phd Lang Ha, Thanh Cong, Ba Binh, Ha N§i | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
Sb 27 - 29 - 31 Budng 9A, KDC Trung Son, Do thi Nam Sai Gén, Binh Chanh, TP. Hd Chi Minh | Tel: 84-28 5431 8877 | Fax: 84-28 5431 8570
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Science for life Diéu tri

Diéu tri LSDs chu yéu lién quan dén viéc diéu tri cac triéu chirng, cac liéu
phap m&i noi dang lién tuc dugc phat trién.

+ Liéu phéap thay thé enzym (ERT) c6 hiéu qua nhat trong viéc diéu tri
cac triéu chirng khéng lién quan dén than kinh trong cac bénh nhu
Gaucher, Fabry, MPS-| va Bénh Pompe.

+ Cay ghép té bao gdc tao mau (HSCT), sir dung thy xuong hodc mau
déy rén dé cung cap cac té bao gbc khoe manh cé thé tao ra enzym
can thiét, rat hitu ich trong viéc diéu tri cdc bénh c6 céc triéu ching
than kinh, chang han nhu Krabbe, Gaucher loai Il va MPS-I.

+ Liéu phap gen c6 tinh kha dung han ché doi véi mét s rdi loan, mac
du hau nhu chi c6 san nh mot phan clia cac thir nghiém lam sang.

S6 63 - 85 - 67 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha N§i | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
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Y

Phan 2

Giai phap Khoi pho ciia PerkinElmer
trong sang loc LSDs

+ Hé thong khoi phd QSight ™ 210 MD —
PerkinElmer

* Bohoa chat sang loc NeoLSD - PerkinElmer
* Nguyeén ly xét nghiém
* Daiphan tich

S6 63 - 85 - 67 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha N§i | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
Sb 27 - 29 - 31 Budng 9A, KDC Trung Son, Do thi Nam Sai Gén, Binh Chéanh, TP. Hd Chi Minh | Tel: 84-28 5431 8877 | Fax: 84-28 5431 8570

1831




HOI THAO KHOA HQOC SANG LQC, CHAN POAN
TRUOC SINH & SO SINH KHU VIPC BDBSCL LAN 7

Em CONG TY CO PHAN THIET BI SISC VIET NAM | CONG TY CO PHAN THIET Bl SAI GON info@sisc.comvn | www.sisc.com.vn
GROUP|

DI Hé thong sang loc QSight ™ 210 MD - PerkinElmer

Simplicity™ 3Q MD E QSight™ HC

software lal | E Autosampler MD

T == CONg nghé phoi phd kép MSMS véi May do 3 tw

cuc thu nhén ion chat phén tich bang dién truong

i ] .
— va tir trvong theo khoi lwong cua chung.
Hé théng sang loc QSight ™ 210 MD dwoc thiét
! ké phii hop st dung trong cic co' s’y té.

QSight™

Binary Pump

3 <

o> ' v QSight™ 210 MD

Mass Spectromete

S6 63 - 65 - 67 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha Noi | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
Sb 27 - 29 - 31 Dudng 9A, KDC Trung Son, D thi Nam Sai Gén, Binh Chanh, TP. HS Chi Minh | Tel: 84-28 5431 8877 | Fax: 84-28 5431 8570
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e B hoa chat sang loc NeoLSD™ MSMS- PerkinElmer

< Bd héa chit IVD thwong mai dau tién dé sang loc cac réi
loan Pompe, MPS-I, Fabry, Gaucher, Niemann-Pick A / B va
Krabbe tir m6t mau DBS.

+ BO kit NeoLSD™ MSMS bao gbm tét ca vét tw héa chét can
thiét @é thuc hién xét nghiém sang loc LSD

Package 1
1/P1(1) 2/P1(2)
ControlsC1 C2  Pémxétnghiém Dung dich chiét  Dia giéng chit V

Package2 (3) Package3 (4)

C3NeoLSD ~ NeoLSD xuat NeoLSD  cut day

Lo Co chét va Dungméidan  Diagiéng sau
chat Chuan ndi Neo MSMS

NeoLSD

S6 63 - 85 - 67 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha Noi | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
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Science for life Nguyén Iy’ Xét nghiém sang |(_)C LSD

‘ ‘ ERIYNE.CO AT (ES) » [Enzrme | ‘ LSAN PHAw (P) |

+ Hoat dé ctia enzym duroc danh gia bang cach do sén pham tao thanh khi mét enzym phén (mg
véi mét co chat déc biét tao ra mot san phadm déc biét

« Chét chuén néi cta ting san pham (P) duoc thém vao ban dau cing véi mau

« C4c chét chudn ndi va cac sén pham tao thanh duoc do bang cong nghé FIA-MSMS véi ché dé
quét khdi MRM.

P
E*IS conc *xV
3.1 xtixRRF

Hoat d6 enzyme — pmol/h/L
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Science for life Déi phén tiCh r@ng

Béch phén vj dudi
Trung binh | Trung vi

0.5th 1.0th
4BG 1981 | 2.4852.0 11.19 1031 3.52 3.89 0.67-19.1
ASM 1981 | 1.3035.1 7.12 6.63 2.66 2.95 0.88-20.0
GALC | 1981 | 030-42.2 4.68 391 0.79 0.97 0.32:6.1
IDUA | 1981 | 2.06-22.1 7.06 6.75 252 2.86 0.47-18.8
GLA 1981 | 3.3185.1 11.83 10.16 4.08 419 0.92:203
GAA 1981 | 1.9837.2 9.77 9.07 3.45 3.77 0.63-26.2

WAL
S6 63 - 65 - 67 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha Noi | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047 @ W"G
S6 27 - 29 - 31 Budng 9A, KDC Trung Son, D thi Nam Sai Gon, Binh Chanh, TP. Hb Chi Minh | Tel: 84-28 5431 8877 | Fax: 84-28 5431 8570
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Ema CONG TY CO PHAN THIET BI SISC VIET NAM | CONG TY CO PHAN THIET Bl SAI GON info@sisc.comvn | www.sisc.com.vn
GROUP|

Giai phap Khéi phé hoan chinh cho sang loc
bénh LSDs so sinh!

*  Phan tich Ién dén 6 bénh LSD chi trong mét Ian chay

sgi ﬁ%ﬁcn?rjgc‘xo * Thoi gian chay 1 mau chi ton trong vong 2 phit, x(¥ Iy 1én dén 500
mau moi ngay.

R * (A thé sang loc tach biét rd rang gilva cac ca thé bi bénh va khong
<=7 DAI PHAN TiCH RONG bi bénh, it dwong tinh gia, it ton chi phi va gidm mai lo cho phuy
huynh.

AN StEw TRUC * Phan mém ty dong tinh toan két qua
@ IR R TR =W © Quan Iy két qua truc quan thong qua hé thdng mau sac, ¢ canh
béo, hién thi goi y bénh, tin hiéu phd & TIC...

S6 63 - 85 - 687 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha N§i | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
Sb 27 - 29 - 31 Dudng 9A, KDC Trung Son, B thi Nam Sai Gon, Binh Chanh, TP. HS Chi Minh | Tel: 84-28 5431 8877 | Fax: 84-28 5431 8570

m CONG TY CO PHAN THIET BI SISC VIET NAM | CONG TY CO PHAN THIET Bl SAl GON info@sisc.comvn | www.sisc.com.vn
GROUP|

Tai sao can thwe hién sang loc sém bénh
LSDs & giai doan so sinh?

Triéu chirng bénh LSDs khong rd rang khi maéi sinh nén viéc phéat hién sém

bang quan sat [4m sang rat kho khan
« C6 san phuong phap sang loc va chan doan bénh tién loi va don gian

+ C6 sén cac phwong phap diéu tri mot sd bénh LSD béng liéu phap thay thé

enzym hodc céy ghép té bao gdc tao mau

« Néu khong phat hién va didu tri bang cac liéu phap sén c6 kip thoi, co thé
dan dén cac ton thwong vinh vién
Sang loc bang giai phap cua SISC/PerkinElmer dé phat hién va diéu tri sém LSDs
la diéu can thiét doi véi nhan khéng may mac phai!!

S6 63 - 85 - 67 - 69 - 71 Phé Lang Ha, Thanh Cong, Ba Dinh, Ha N§i | Tel: 84-24 3938 0045 | Fax: 84-24 3938 0047
Sb 27 - 29 - 31 Dudng 9A, KDC Trung Son, B thi Nam Sai Gén, Binh Chanh, TP. HS Chi Minh | Tel: 84-28 5431 8877 | Fax: 84-28 5431 8570
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TY CO PHAN THIET BI HAN THIET Bl SAI GON

GROUP|
Science for life
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HOI THAO KHOA HOC

SANG LOC, CHAN BOAN TRUGC SINH VA SO SINH
KHU UYC BBSCL LAN 7

TS. TRAN LE SON

Trwrdng nhom Nghién coru
Vién Di truyén Y Hoc
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GENE SOLUTIONS
Diagnostics & Cures

VIEN DI TRUYEN Y HOQ}

Cong nghé sinh thiét Iong SPOT-MAS
trong tam soat s&m ung thw da co’ quan

Tran Lé Son

PhD, Vién Di Truyén Y Hoc
Hai nghi Sang loc - Chan doan trivdc sinh & so' sinh DBSCL
16/4/2021

H

GENESOLUTIONS | : .
[ RTE LI V1 DI TRUYEN Y HOC

Tam quan trong clia tm soat sém ung thw

Ti LE SONG 5 NAM OI VO'I TAT CA CAC LOAI UNG THU THEO GIAI DOAN
(SEER 2008-2014)

0 90.9%

35.1%

5-Year Relative
Survival (%)
)
o O

Tatca ~ Khutd  Lantéa Dicanxa  Khéng phan
giai doan giai doan
Co s& di liéu nghién ctru SEER, 2008-2014, Hiép Hoi Ung Thu Hoa Ky
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Uu diém va thach thirc cta cong nghé sinh thiét Iong

T dwa trén phat hién ctDNA trong tam soat sém ung thw
RBC WP
phagocyte
CONA 0 '.N. AT XDXDXDXIXIX Dot bién gene
normal cfDNA 7z ¢ £ z
aiungomnorct @ | (@8 b XOOOOXX Tai sépxép chu tric
healthycell § P R nhiém sac thé
tumorcell @ // ""\\\lpll\' 2 . 3z
e L #Wm ~ Batthudng ve so
‘:@ : %W"VAVA{;;\\/\I{; bén sao DNA
| ukocytes .
R;C\s\ CH3 CH3
2 Bién ddi biéu sinh
; = xxxxxx methylation
3 apoptosis .
& e,
i \lﬁf\\g‘ﬂ,‘gmwﬂﬁ Bién ddi vé kich
negrosis b RS thwdc phan manh
secretion DNA
« R . ’
Uu diem ) Thach thire
- Khdng xam lan - Nong d6 ctDNA rat thap & giai doan sém
- DJ chinh xéc cao - Khoi u ¢6 tinh da dang di truyén cao

- Phat hién dong thdi nhiéu dang ung thw

GtDNA: circulating tumor DNA, DNA ngoai bao khdi u
Keller et. al. British Journal of Cancer 2021

5
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Diagnostics & Cures

Nghién ctru trng dung cdng nghé sinh thiét Iéng trong
tam soat ung thw trén thé gioi

_ CancerSEEK (Thrive)" Galleri (Grail) @

Dot bién cda 16 gene methylation

Chi dAu phan t&r 8 protein

S6 loai ung thw 8 50

D0 nhay 62% 51.5%

Do dac hiéu 99.1% 99.5%

dicm Thiét bi dt pha FDA, Hoa Ky (2019) C6 thé xéc dinh nguén gdc cda khdi u

- Khéng chira dwgc ngudn gbc khdiu - Hiéu qua phat hién kém véi 1 sb
dang ung thw (vU) va ung thw giai
£ - Phai gidi trinh tw m&u DNA té bao mau doan |
Han che

(1): https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6080308/
(2): https://pubmed.ncbi.nlm.nih.gov/34176681/

dé loai dot bién dén tur t& bao bach cau

- S dung ultra-deep sequencing —
chi phi xét nghiém cao
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S
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Cong nghé SPOT-MAS: nguyén ly va wu diém

SPOT-MAS (): Screening for Presence Of Tumor by Methylation And Size of ctDNA
ThHUCDNA . wondibdes

, . .. [ } = |
i oV~
CORY

St dung ky thuéat

Dwa trén DNA Phan tich dong St dung mo hinh

phong thich tir Gidi trinh tu gen thé thoi 4 dac trung hoc may tién tién trén
khdi u vao mau hé méi (NGS) va toi clia ctDNA, cho d ligu di truyén Ion
(CtDNA) wu hod bude xt Iy phép phat hién (+20.000 ca ung thu)

mau héi u tir giai doan

gilip gidm duong tin
s6m i3

gia

(*) Cong nghé SPOT-MAS dang ndp don xét duyét cép bang sang ché

5
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K&t qua phan tich bién déi methylation

Bién dbi hypomethylation trén toan bo Bién d6i methylation tai 450 viing muyc tiéu
bd gene

uTeTT Nguéi lanh

== Binh thudng

0,00

40 50 60 70 80 9
Mat do metyl héa (%)

Mat d6 methylation trén 22 NST clia nhém nguoi Nhiéu viing c6 i & methylation téng cao
UTDTT gidm (hypomethylation) so v&i nhém nguoi (hypermethylation) & nhém UTDTT so véi nhém
lanh nguoi lanh

UTDTT: ung thw dai-tryc trang
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Két qua phan tich bat thwong ban sao va do dai phan manh DNA

Bét thudng vé sb ban sao DNA

Bét thwdrng do dai phan manh DNA

| 0,030
251 | - . [
Ul | || e E! ;J: ! ' ‘ ' i S 0055+
HIIER Wl i N )
priseringh |
. 1 | ”’ i 0020
5 ' 1 E
8 .25{ <
E. 50,015
=3
H ?
g _ 0,010
254 i i i i Z
l ; i | lg
1 t |
i ot 0 fhal s ¢ 0,005
Wi v g |
oot | s -
257 50 100 150 20 20

5 6 7 8 9 10 1 12 13 14 151617189002
coord

H

Bénh nhan UTDTT c6 nhiéu ving bat thuong vé sé ban
sao DNA

0 DAI PHAN MANH DNA

Bénh nhan UTDTT co ti 1é phan manh co kich thwdc
<150 bp cao hon ngudi lanh

g Két qua danh gia hi

GENE SOLUTIONS
Diognostics & Cures

M8 hinh méy hoc két hop 4 chi dém phan tir ctDNA

éu qua cua cong nghé SPOT-MAS

trong phat hién 4 loai ung thw (gan, phdi, BTTT, va vi)

Q0 9. g 9 1 =
0 Yo ’
0 0 S0 /
0" Toan b dit liéu /
0 0 0 08 ’
8 = ¢
0 0 0 /s
0 a0 0 n M3 hinh 1: i I& metyl hoé tai 450 viing /7
e s Lo X o MG hinh 2: 16 metyl ho trén 22 NST o
00 0 O + M hinh 3: 56 b3n s20 ADN " 06 s
0 D hidn iy i ioh o M? hinh 4; kich thutc d3c trung cla ADN ty do Chia ngau nhién 2 /’
Tilg 3:1 - J
Q 7/
04 Vel
/
4
,/
= e 2 Hudn luyén (train ’
me yén (train) " ’,
4
I 7
mohinh1 mohinh2 mohinh3  mohinhd Huan ldayen{train) 7
/
Husn luyén (train) g = Validation (AUC = 0.96 (0.95-0.97))
J 00 — st (AUC = 0.96)
Kiém tra (test) 00 02 04 06 08 10
1- D dac higu

T

T
ity o

M? hinh t& hop xép chong céc md hinh

Biéu d6 ROC thé hién do nhay, do
dac hiéu ctia xét nghiém SPOT-
MAS trong phét hién dong thoi 4
loai ung thw
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Két qua danh gia hiéu qua caa céng nghé SPOT-MAS
trong phat hién 4 loai ung thw giai doan sém

8]
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So sanh SPOT-MAS v&i
CancerSEEK va Galleri Trung | Khoangtin | Trung | Khoangtin | Trung | Khodng tin
binh | cay (95%) | binh | cay(95%) | binh | cay (95%)
D6 nhay (%) 739 | 73.2-746 | 620 na 515 | 49.6-53.3
D6 dic hiéu (%) 959 | 95.8-96.0 | 99.1 na 995 | 99.0-99.8
((,;,/'? oo et ey 954 | 952-953 | 98.9 na 99.5 na
0
Gia tri tién doan am (%) 75.7 74.7-76.0 67.8 na 47.6 na

(1): H i Mall i
(2): https://pubmed.ncbi.nim.nih.gov/34176681/

5 | kd
Loi Cam On
Db ngil nghién ciru va phét trién

Bénh nhén va tinh nguyén vién

Nhém nghién cteu tai Vién Di Truyén Y Hoc
Diéu Dwdng va Bac Si tai

. Bénh vién Dai Hoc Y Duwoc

. Bénh vién K Ha Noi

. Trung Téam Medic

. Bénh vién Ung Buwéu TPHCM

Trwong BPH Y Dwoc TPHCM

S& KHCN TPHCM
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