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Tém tit:

Nghién ciru mo ta kha nang phat hién mogt s0 bt thwong nhiém siic thé (NST) ciia k¥ thuét gii trinh tu phat hién bién thé sb lwgng ban
sao (CNV-seq) trong chin doan trudc sinh. Poi twgng, phwong phép nghién ciru: Nghlen ciru mé ta cat ngang két hop hdi ciru trén 421
thai phu c6 tudi thai 16-27 tuén, dwoc chi dinh choc oi thue hi¢n dong thoi 2 ky thuat nudi cay té bao i lap NST do va CNV-seq tai Bénh
vién Phu san Ha Noi trong thoi gian thang 1-12/2023. Két qua: CNV-seq phat hién dwoc 146/421 (34,68%) trwomg hep bét thwong NST,
trong khi NST dd phat hién dwgc 137/421 trudng hop (32,54%). Xét nghiém CNV-seq cho thiy, ty 1¢ phat hién bat thwdng di truyén cao
hon so véi NST dd 6 thai phu ¢6 bt thuong hinh théi siéu 4m, hodc két qua sang loc trudc sinh khong xam lin (NIPT) nguy co' cao. Két
luin: CNV-seq tang kha niing phat hién bt thwong so lwgmg va cau tric NST so v6i NST do. Két hop CNV-seq va NST db gitip tang do
chinh xac cho chin doan trwéc sinh cic bt thwong di truyen 6 thai nhi. Tuy nhién, do chi phi cao va CNV-seq con c6 cdc han ché nén
cn nhic chi dinh k§ thuit nay song song véi ky thudt nudi cay té bao 6i 1ap NST dé trén cac dbi twgng co két qua sang loc NIPT nguy
co' cao, thai c6 bt thudng hinh thai siéu 4m... dé c6 dwoc chin doan chinh xéc nhét cc ri loan di truyén & thai nhi.

Tir khod: bét thwong di truyén, chin doan trwée sinh, CNV-seq.
Chi s6 phn logi: 3.1,3.3,3.5
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Abstract:

Evaluate the value of Copy number variations-sequencing (CNV-seq) for prenatal diagnosis of genetic abnormalities. Subjects and
methods: A cross-sectional descriptive study with a retrospective review of 421 pregnant women with gestational age of 16-27 weeks,
who were indicated for amniocentesis and performed two techniques simultaneously: amniocyte culture for karyotyping and CNV-
seq at Hanoi Obstetrics and Gynecology Hospital from January 2023 to December 2023. Results: CNV-seq detected 146/421 cases of
chromosomal abnormalities (34,68%), while karyotyping detected 137/421 cases (32.54%). CNV-seq showed a higher detection rate
of genetic abnormalities compared to karyotyping in pregnant women with abnormal ultrasound morphology or high-risk NIPT
screening results. Conclusion: CNV-seq increases the ability to detect chromosomal number and structural abnormalities compared
to karyotyping. The combination of CNV-seq and karyotyping helps to increase the accuracy of prenatal diagnosis of genetic
abnormalities in the fetus. However, due to its high cost and certain limitations, it is recommended that the CNV-seq technique be
considered in parallel with amniotic fluid cell culture for karyotyping in cases such as high-risk NIPT screening results, fetuses with
abnormal ultrasound morphology, etc., to achieve the most accurate diagnosis of genetic disorders in the fetus.
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1. Dat van de

Bit thudng bam sinh 1 vin dé nhan duoc nhidu sy quan
tam khong chi & Viet Nam ma con trén toan thé gioi. Nhung
bét thuong di truyén, dac biétla bat thuong trén NST dé lai
nhleu héu qua nang né nhu gay da di tat hinh thai, cham phat
trién tinh than, van dong, tham chi la t& vong trudc khi sinh
[1]. Vi vay, viéc sang loc va chén doan trudc sinh 1a rat can
thiét, gitip cac bac sy 1am sang va thai phu c6 ké hoach va
quyét dinh can thiép kip thoi ddi v6i thai da duoc chan doan
bat thuong. Méc du nudi céy té bao (3i va 14p cong thie NST
(NST d6 - Karyotyping) hién nay van dugc coi 13 tiéu chuan
vang trong chan doan trude sinh cac bat thuong do nguyén
nhan di truyen tuy nhién han ché cua phuong phép nay la
c6 thé bo sot cac trudng hop dot bién vai kich thude nho,
thoi gian tra két qua kéo dai (2-3 tuan) [2]. Véi kha ning
xéac dinh dugc cac bién thé sb luong ban sao tir 1 Kb trd 1én,
k¥ thuat phan tich giai trinh ty phat hién bién thé s6 luong
ban sao (Copy Number Variations-sequencing - CNV-seq)
c6 tiém nang tré thanh cong cu hitu ich, phat hién nhiing
bat thuong di truyén ma k§y thuat NST dd c¢é thé bo sot [3].
Tuy nhién, CNV-seq doi hoi trang thiét bi hién dai, chi phi
cao nén k¥ thudt nay chua dugc chi dinh rdng rai cho da $6
thai phu. Nhitng han ché ¢6 hitu ctia ca NST d6 va CNV-seq
cho thay, két hop hai phuong phap c6 thé nang cao hiu qua
chan doan bt thuong di truyén, mang lai két qua t6t hon
trong viéc quan ly thai ky. Trén thé 2101, da co nhiéu nghién
ctru cho thay CNV-seq gop phan bd tro cho két qua NST dd
trong chin doan sém bat thuong ¢ thai. Theo S. Zhang va
cs (2022) [4], CNV-seq la phuong phap bé sung hiéu qua
cho karyotyping va cai thién d6 chinh xac cia chan doan
trude sinh. Nghién ctiu cua H. Zhang va cs (2023) [5] cho
thay, két hop CNV voi NST d6 da phat hién thém dang ké
cac dot bién trén NST thai so v6i cong thirc NST don thuan.
Tuy nhién, tai Viét Nam hién chua co nhiéu nghién cuu vé
van d& nay. Chinh vi véy, nghién ctru nay dugc thyc hién
nham muyc dich so sanh ty 1¢ bat thuong di truyén & thai nhi
qua két qua NST d6 va CNV-seq, tir 6 nhan xét kha ning
phat hién bat thuong cua k¥ thuat CNV-seq trong chan doan
trude sinh.

2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Tat ca cac thai phu c6 tudi thai 16-27 tuan dén kham va
theo dai thai tai Trung tam Sang loc, Chan doén trudc sinh
va so sinh, Bénh vién Phy san Ha Noi tur thang 1-12/2023
duoc chi dinh choc hat dich 61, tu nguyén choc i va 1am xét
nghiém di truyén sau khi dugc tu van ddy di bang ky thuat
CNV-seq va lap cong thirc NST.

Tiéu chuén lua chon: Thai phu ¢o tudi thai 16-27 tudn,
duoc chi dinh choc hut dich 6i vi mot trong cac nguyén
nhan: bat thuong hinh thai siéu am, sang loc NIPT/huyét
thanh me¢ nguy co cao, tién st sinh con hodc mang thai di
tat, vo/chong mang bét thuong di truyén.
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Tiéu chuan loai trir: Hé so bénh an khong day du thong
tin, céc thai phu khong dong y tham gia nghién ctru

2.2. Phwong phap nghién ciru

Thiét ké nghién ciru: Nghién ctru mo ta cat ngang va hoi
ctru dir ligu.

Cé mau va chon mau: Chon mau thuén tién.

Cong cu thu thap thong tin va xii I s6 liéu: Céc 6 liéu
dugc nhdp vao phan mém Microsoft Excel 2021, sau do
duoc xt Iy trén phan mém thong k& y hoc SPSS 25.0.

Quy trinh nghién ciru: Thu thap thong tin hanh chinh
va lam sang cua thai phu, két qua siéu am, két qua sang loc
truge sinh (néu ¢6) va chan doan trude sinh cua cac hd so
du tiéu chuén lya chon.

Mau 6i dwoc lam dong thoi 2 xét nghiém: Lap cong thirc
NST va CNV-seq. K§ thuat NST d6: Str dung 10 ml nuéi cdy
té bao 6i, lap karyotype phan tich bo NST thai bang phuong
phap nhudém bang G, theo tiéu chuan cua Hoi nghi quc té
vé Di truyén nguoi 2019 (ISCN). Ky thuat CNV-seq: Ly
tam 8-10 ml dich 061 1ay can t& bao. DNA duoc tach chiét
tir mau, sir dung NEBNext Kit (Hoa Ky) phan cit DNA dé
chuén bi thu vién giai trinh ty. Sau d6, DNA duoc gidi trinh
tu thé hé mai trén hé thdng NextSeq, Illumina (Hoa Ky).
Két qua giai trinh ty dugc so sanh véi b gen tham chiéu
(hg19) (bd gen tham chiéu duoc chia nhoé thanh cac ving c6
kich thudc 100 kb) dé nhan dang bat thuong s6 luong NST
va CNV. Cac doan CNV tim thay dugc phan 16p dua trén
cac co s¢ dir liu: DECIPHER [6], DGV [7], 1000 genomes
[8] va OMIM [9].

2.3. Dao dirc nghién ciru

Nghién ctru tién hanh voi sy tuan thu vé mat y dtre, duoc
Hoi déng Khroa hoc tai Pai hoc Y Ha Noi thong qua theo
Quyeét dinh s0 407/QD-DHYHN ngay 6/2/2024.

3. Két qua va ban luan
3.1. Két qua

1,19%\ r 2,61%

58,91%

BAt thudng hinh thai siéu am Tién st sinh con/mang thai dj tat

A Sang loc NIPT nguy cd cao Vg/chéng mang bat thudng di truyén

Biéu d6 1. Phan loai ly do chi dinh choc hut dich éi cta thai phu.



Trong s6 421 thai phu duoc chi dinh choc hut dich i,
nguyén nhan do bit thudng hinh thai siéu 4m chiém ty 18
cao nhat v6i 58,91%. Sang loc NIPT nguy co cao la nguyén
nhan pho bién thi hai véi 37,29%.

Bang 1. Két qua bat thwong NST chan doan qua xét nghiém NST
do va CNV-seq.

. NST db CNV-seq
Keét qua
n % n %
, _ Bétthuong s6 luong NST thuong 39 92 39 92
Batthuongso . A
lugng NST Bé,n thuong S(? lwong NST gidi tinh X 18 42 21 498
Bat thuong so lugng NST giditinh Y~ 4 0,9 4 0,95
, ~ Bétthuong cu tric NST thuong 57 1353 59 1401
Bat thuong cau 2 Aoy o
iréic NST Berlt thuong czyxu trac NST giditinh X 3 0,71 6 1,43
Bat thuong cau triic NST gigitinh Y~ 0 0,00 0 0,00
Dang kham 16 3,8 15 3,56
Bgt thuong khac (két hop bat thuong so lugng va cau 0 0,00 ) 140
trac NST)
Binh thuong 284 674 275 653
Téng 421 100 421 100

CNV-seq phat hién duogc 146/421 (34,68%) truong hop
bat thudng NST, nhiéu hon so v§i NST d6 phat hién dugc
137/421 trudng hop (32,54%). Trong sb cac bat thuong vé
s6 luong NST, CNV phat hién dugc 64 truong hop trong khi
NST db chi phat hién dugc 61 truong hop. Vé bt thuong
céu trac NST, CNV phat hién dugc 65 truong hop, trong d6
60 trudong hop dugc chan doan trén NST do.

Bang 2. Ty lé phat hién bat thwong di truyén cta 2 phwong phap
theo chi dinh choc hat dich 6i.

Chi dinh xét nghiém Ket‘qua b? t Ket‘qua b? t TX ¢ Phat

dich 5i : thuwong trén thuwong trén hién ting OR
: NST do CNV thém

Bat thutmg hinh théi M3 59 23I% 60 2419% 04% 102

siéu am

Sang loc NIPT nguy cocao 157 76 4840% 82  5222% 3.8% 1,17

Tién sit sinh con/mang ) )

thai di it 5 0 0 2 40% 40% nd

Vo/chong mang bat thuong 0 2 1818% 2 1818% 0% |

di truyén

Tong 421 137 146

CNV-seq c¢6 kha nang phat hién cac bat thuong NST cua
thai do bat thuong hinh thai siéu 4m cao hon NST d6 0,4%
(bang 2). Bdi v6i chi dinh choc 6i xét nghiém di truyén,
do két qua sang loc NIPT nguy co cao, CNV phat hién
82/157 truong hop cé bat thuong, ting 3,8% so véi NST
dd (76/157).

3.2. Ban lugn
Nghién ctru trén 421 thai phu dugc chi dinh choc i 1am

ddng thoi xét nghiém di truyén NST d6 va CNV-seq cho
thay, nhom thai phu c6 bat thuong hinh thai siéu am chiém
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ty 1é cao nhat voi 58,91%, chi dinh choc 6i do thai phu ¢6
két qua sang loc NIPT nguy co cao la nguyén nhén phd
bién th hai. K&t qua nay twong tw v&i nghién ctru caa H.T.
Nguyen va cs (2022) [10]. Theo khuyén céo ctua Hiép hoi
Di truyén va Hé gen Y khoa Hoa Ky (The American College
of Medical Genetics and Genomics - ACMG), CNV dugc
khuyén céo thyc hién trén cac thai phu c6 bat thuong hinh
thai trén siéu 4m nhdm phét hién som cac bat thuong di
truyén [11].

Dbi chiéu giita két qua CNV va karyotyping cho thiy,
két qua tuong ddng trong hau hét cac truong hop bét thudng
s6 lugng NST (64/61 trudng hop). CNV phat hién dugc 21
truong hop bat thuong s6 lwong NST gidi tinh X, trong khi
NST d6 chi phat hién duoc 18 trudng hop. 4 trudng hop bat
thuong s6 luong NST gi6i tinh Y dugc phat hién qua CNV
ciing dugc chan doan qua xét nghiém 1ap cong thirc NST.

V& bt thuong cau trac NST, CNV phét hién duoc 59
truong hop bét thudng ciu tric trén NST thudng trong khi
NST db phat hién duoc 57 truong hop. C6 6 truong hop bat
thuong cau tric trén NST gioi tinh X dugc phat hién bang
CNV, NST db chi chan doan dugc 3 truong hop. Vi ¢d mau
nho nén khong cé truong hop bat thudng ciu trac NST gidi
tinh Y duogc phat hién.

Trong nghién ctru nay, ching t6i cling gap 1 truong hop
NST db chin doan thé kham 2 dong té bao: 45,X/46,X,+mar
trong khi CNV chi phat hién mat doan trén 2 NST X. Ching
toi cho rang, truong hop nay trén NST do khong xac dinh
duoc cu thé kich thudc va vi tri mat doan nén s& khong
cung cip dugc thong tin di truyén chi tiét nhu két qua CNV.
Viéc CNV khong phét hién ra tinh trang kham c6 thé 1a do
han ché vé mat ky thuat hodc do tac dong cua cac san phé"im
ngoai lai trong qua trinh nuoi cdy té bao. Nghién ciru ciia
N. Ma va cs (2021) [12] d3 mé ta vé truong hop nay.

C6 2 trudng hop bat thuong két hop duge phat hién bing
CNV, trong d6 1 trudng hop cho két qua trisomy 21 két hop
lap doan trén NST sb 4 nhung két qua NST dd chi phat hién
trisomy 21. Trudng hop con lai CNV tra 16i phat hién dong
thoi bat thuong sd luong trén NST X va lap doan trén NST
s6 7, nhung NST d6 chi cho két qua monosomy X. Ca 2
truong hop nay bat thuong ciu trac duge phat hién trén CNV
déu 1a cac 1ap doan ¢6 kich thudc <5 Mb, do vay xét nghiém
1ap cong thirc NST truyén thong khong phét hién dugc.

Nhu véy, xét nghiém CNV ting kha nang phat hién bat
thuong trén NST so véi NST dd, dic biét 1a cac bat thuong
vé cu trac NST. Nghién ctru ciia H. Luo va cs (2023) [13]
ciing cho thiy hiéu qua phat hién bat thudng trén CNV so
v6i karyotype ting 5,11%. V&i kha nang phat hién cac bat
thudng c6 kich thudce tir 400 Kb, CNV-seq cho thdy vai tro
bd sung chan doan dbi vai cac truong hop mat doan hodc
lap doan nho c6 kich thudc nim ngoai giGi han phan giai
cua ky thuat 1ap cong thirc NST.



Khoa hoc Y - Dugc | Y hoc co sG; Y hoc du phong; Cac linh vuc khac cua khoa hoc y - duUoC

Gia tri clia xét nghiém CNV-seq c¢6 mbi lién quan véi
ly do thai phu dugc chi dinh choc 6i. V&i nguyén nhan
thai phy hodc chdng c6 bét thuong di truyén, CNV khong
ghi nhan thém bit thuong nio so véi lap cong thirc NST.
Tuy nhién, cac chi dinh choc i con lai déu ghi nhan phat
hién bét thuong trén CNV nhiéu hon NST d6. Déi véi chi
dinh xét nghiém dich 6i do két qua sang loc NIPT nguy co
cao, CNV phat hién 52,2% trudng hop cé bat thuong, ting
3,8% so voi NST d6. Két qua nay twong tu v&i nghién ciru
ctia P. Xiang va cs (2023) [14]. Cac nhom thai phu c6 bat
thuong hinh thai trén siéu 4m hay c6 tién sir sinh con/mang
thai di tat, xét nghiém CNV déu phat hién thém cac truong
hop mang bét thuong di truyén so v6i NST do. Thuc hién
test kiém dinh Chi-square cho két qua ctia 2 xét nghiém di
truyén theo chi dinh choc i, ching t6i nhan théy su khac
biét co y nghia thong ké véi p<0,05. Nghién ciru cua X.
Zhao va cs (2019) [15] cung voi J. Zhang va cs (2021) [16]
cling cho két qua tuong ty.

Nhu vay, bén canh NST db 1a tiéu chuan vang trong chan
doan céc bat thuong di truyén, CNV nén 1a xét nghiém duoc
thuc hién trén cac doi tuong co két qua sang loc NIPT nguy
co cao, thai c6 bat thuong hinh théi siéu am hay thai phu
¢6 tién st sinh con/mang thai di tat, giap han ché bo sot bat
thuong ¢ thai nhi.

4. Két luan

CNV—seq la xét nghiém di truyén bd sung hiéu qua cho
NST 46, gilp lam tang dang ké ty 1¢ phat hién cac truong
hop thai ¢6 bat thuong sé luong va ciu tric NST. Tuy nhién,
bén canh chi phi cao, CNV con c6 céac han ché nhu khong
phat hién duoc cac bat thuong cu tric NST dang cin bing
hay cac truong hop da boi. Vi Vﬁy, nén cén nhéc chi dinh
CNV song song v6i ky thudt nudi cay té bao 6i lap NST do
trén cac doi tugng co két qua sang loc NIPT nguy co cao,
thai co bét thuong hinh thai siéu 4m hay thai phy c6 tién st
sinh con/mang thai di tét dé ¢6 duogc chan doan chinh xac
nhét céac rdi loan di truyén & thai nhi.

LO1 CAM ON

Nhom tac gia xin chén thanh cam on Trung tam Sang
loc, Chan doan trudce sinh va so sinh, Bénh vién Phu San Ha
No6i da hd trg ching t6i thuc hién nghién ctru ndy. Xin cam
on cac ddi twong nghién ctru da hd trg va dong y tham gia
vao nghién cuu.
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