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Tom tat

Trong chan doan trude sinh céc bat thudng nhiém sac thé (NST), ky thuat nudi cay t€ bao 6i hién van la tiéu chuan
vang. Tuy nhién, chi phat hién dugc cdc bat thudng vdi kich thude > 5 Mb (trén 5 triéu cdp Base). Ky thuat array CGH
(Microarray-based comparative genomic hybridization) cé kha nang danh gia trén toan by 24 NST giup phat hién cdc
bat thuong mat can bang cua NST bao gém céc trudng hop léch bdi, mat hodc nhan doan cda NST. Hon nita, ky thuéat
array CGH cho phép phat hién cdc bat thuong cua NST ngay ca khi khéng c6 dinh hudng trong chan doan.

Muc tiéu: Xdc dinh ty Ié bat thuong mét s6 nhiém sac thé€ qua ky thuat array CGH tai Bénh vién Phu san Ha Noi.

Déi tuong, phuong phap nghién ciu: 306 thai phu c6 tudi thai 17 - 28 tudn ¢6 chi dinh choc hit nudc 6i tai Bénh vién Phu
san Ha Néi ttr 10/2020 - 09/2021, mau nudce 6i duoc thuc hién déng thoi 2 ky thuét: array CGH va nubi cdy té bao 6i.

Két qua: Ky thuat karyotype phat hién dugc 35/306 (11,4%) béat thudng nhiém sac thé, trong khi dé array CGH phat
hién duogc 51/306 (16,7%). Array CGH phat hién 25 truong hop béat thuong léch bdi, tuong duong karyotype. Vdi céc bat
thuong méat doan/nhéan doan Ion, ky thudt array phat hién dugc 9 truong hop, trong khi dé karyotype phat hién dugc
8 trudng hop; véi cac mat doan/nhén doan nho, array CGH phat hién dugc 16 trudng hop trong khi karyotype chi phat
hién duoc 1 truong hop.

Két luan: Array CGH la xét nghiém c6 d6 chinh xdc cao, phat hién dugc cédc truong hop bat thuong cau trdc nhiém sac
thé & mire dé mat doan/nhén doan nhé ma ky thuat karyotype khéng phat hién duoc.

Tir khoa: array CGH, chén dodn trudc sinh, bat thuwong nhiém sdc thé.
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Abstract

The karyotype is still the gold standard in the prenatal diagnosis of chromosomal abnormalities, but only abnormalities
with size > 5 Mb (over 5 million Base pairs) can be detected. The array CGH (Microarray-based comparative genomic
hybridization) can evaluate all 24 chromosomes to help detect chromosomal imbalance abnormalities, including cases
of aneuploidy, loss, or duplication of chromosomes. Furthermore, the array CGH technique detects chromosomal
abnormalities even when there is no diagnostic orientation.

Aim: Determination of abnormal rates of some chromosomes through CGH array technique at Hanoi Obstetrics and
Gynecology Hospital.

Method: 306 pregnant women with a gestational age of 17 - 28 weeks were indicated for amniocentesis at Hanoi
Obstetrics and Gynecology Hospital from October 2020 to September 2021, amniotic fluid samples were performed
simultaneously with 2 techniques: CGH array and karyotype.

Results: The karyotype technique detected 35/306 (11.4%) chromosomal abnormalities, while the CGH array detected
51/306 (16.7%). Array CGH detected 25 aneuploidy cases, equivalent to karyotype. For large deletion/multiplication
abnormalities, array detected 9 cases, while karyotype detected 8 cases; with small deletions/multiplications, array
CGH detected 16 cases while karyotype detected only 1 case.

Conclusion: Array CGH is a highly accurate test that detects structural chromosomal abnormalities at the level of small
deletions/duplications that karyotype techniques cannot see.
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1. DAT VAN BE

Trong cac bat thuong bdm sinh thi hién nay bt
thuong nhiém sac thé (NST) van la mot van dé 1én nhan
duoc nhiéu su quan tdm trong nganh san phu khoa thé
gidi néi chung va & Viét Nam ndi riéng do nhirng biéu
hién nang né, dac biét la da di tat vé hinh thai, chdm phat
trién tri tué va khéng cé bién phap diéu tri ddc hiéu. Trén
thé& gidi cac chuong trinh sang loc chdn doén trude sinh
da va dang dugc phat trién manh mé nham chan doan
sdm cdc trudng hop bat thudng nhiém séc thé, tir dé dua
ra tu van di truyén vdi tirng truong hop cu thé, dac biét
la dirng thai nghén sém theo nguyén vong cua gia dinh
véi nhitng truong hop thai nhi méac bat thudng di truyén
nang nhu hdi chirng Edwards, hoi ching Patau, hoi
chirng Down,... hon nita, ky thuat array CGH (Microarray-
based comparative genomic hybridization) ciing cho
phép phat hién cac truong hop mat hoéc nhan doan cuia
NST véi dé phan gidi cao hon nhiéu so véi phuong phap
lap karyotype [1]. Nudi cay t€ bao 6i hién nay van la tiéu
chuén vang trong chdn doan trude sinh cac bat thudng
nhiém sac thé, tuy nhién han ché cla phuong phap nay
14 c6 thé bd s6t cac trudng hop vi mat doan nhiém séc
thé va thai gian tra két qua kéo dai (3 tuan), do do su phat
trién manh mé cua céac ky thuat sinh hoc phan td trong
thoi gian gan day da giup cho viéc chan doan va phat hién
sGm céc bat thuong NST 13, 18,21, X va Y chisau 24 - 48
gi®, nhu ky thuat lai huynh quang tai chd (Fluorescence
in situ hybridization - FISH), phan (rng chuéi huynh quang
dinh lugng (quantitative fluorescence PCR - QF-PCR)
va ky thuat str dung mau do déc hiéu duge khuéch dai
tr phan ing PCR (Multiplex Ligation-dependent Probe
Amplification - MLPA) [2]. Va déac biét su ra doi cua ky
thuat array CGH |a mot budc tién vugt bac khong chi
phat hién cac dot bién Iéch bdi NST ma con co kha nédng
phat hién cac bat thuong ciia NST ngay ca khi khong cé
dinh hudng trong chdn doan, day la mot uu thé cda array
CGH. Qua nghién ctru nay chung téi nham xéc dinh ty &
bat thudng mot s6 nhiém sac thé qua ky thuét array CGH
tai Bénh vién Phu san Ha Néi trong ndm 2020 - 2021.

2. DOl TUONG VA PHUONG PHAP NGHIEN CUU

Dai twgng nghién ctru la nhirng thai phu tudi thai tir
17 - 28 tuan dén kham thai tai Bénh vién Phu san Ha Noi
c6 chi dinh choc hut nudc 6i va tu nguyén choc 6i lam
xét nghiém nhiém sac dé6 qua nudi cay t&€ bao G6i va xét
nghiém array CGH.

Chi dinh choc hat nuéc 6i:

- Me = 35 tuéi.

- Sang loc huyét thanh me (Combined test, triple
test) nguy co cao.

- Sang loc NIPT (Non-Invasive prenatal testing) nguy
co cao.

- Siéu &m thai c6 bat thudng hinh thai.

Nguyén ly ky thuat:

Ky thuat array CGH thuc hién viéc so sanh mau DNA
can phan tich véi mau DNA ching thong qua su khéc
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biét giira 2 DNA nay dé& phat hién cac truong hop mat
doan hay nhan doan néu cé trén DNA. Nguyén ly cta ky
thuat array CGH dugc dua trén kha nang bat cap (base
pair) hodc con dugc goi mét cdch khac la lai (hybridise)
gitra mdt mach don cia DNA nay va mét mach don cla
DNA khac theo nguyén tac b8 sung. Ky thuat array CGH
c6 kha nang dénh gia trén toan b 46 NST chi trong mét
xét nghiém duy nhat gilp phat hién cac bat thuong mat
can bang clia NST.

Trong ki thuat array CGH, hang ngan doan ngan DNA
(con goi la céc doan do) dugc sap xép mot cach chinh
xdc tai nhirng vi tri nhat dinh trén lam kinh thanh 1 hé
thong ludi goi la array. Dau tién mau DNA can phan tich
(m&u bénh nhan) sé dugc cat thanh nhirng doan ngan,
Ma&u bénh nhan va mau chuén dugc danh diu bang hai
chat phat huynh quang khéac nhau (Cy3, Cy5). Sau dé 2
mau DNA nay sé& duoc trén 1an véi nhau va cho I1én array
détién hanh lai véi cdc doan do (probe) tuong irng duoc
gan c6 dinh trén gia thé array.

S6 lugng cac probe thay déi theo d6 phan giai cla
b6 sinh phdm st dung. S6 luwgng probe cang nhiéu, do
phéan giai cua ky thuat cang cao. Cac probe nay dugc
thiét ké doc theo chiéu dai ctia cac NST.

Ma&u bénh nhan va mau chuan, sau khi lai vi probe
dugc rira d€ loai bd cac doan khong lai trude khi doc
trén may Scan.

Sau khi lai, tin hiéu huynh quang dugc doc bang
may quét Micro-array. Cuong dé huynh quang phat ra tir
céc array cla bénh nhan sé duoc so sanh véi cia mau
ching, tlr d6 xac dinh su thay d6i s6 lugng vat liéu di
truyén tai céc vi tri khao sat.
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3. KET QUA

Nghién ctru thu thap dugce 306 d6i tugng phl hop tir 10/2020 - 09/2021, ching t6i thu dugc mot s6 két qua nhu
sau:

Bang 1. Bang phan loai chi dinh choc hit nudc 6i

Chi dinh xét nghiém dich 6i S6 luong Tylé%
Bat thuang hinh thai siéu am 246 80,4
Sang loc huyét thanh me (SLHTM) nguy co cao 18 59
Sang loc NIPT nguy co cao 24 7.8
Tién st sinh con/mang thai dj tat 8 2,6
B& hodc me la ngudi c6 bat thuang nhiém sac thé 2 0,7
B4t thuong siéu am + SLHTM nguy co cao 1 0,3
Bat thuong siéu am + sang loc NIPT nguy co cao 5 1,6
Bat thudng siéu am + tién st sinh con di tat 2 0,7
Tong 306 100

Nhan xét: Trong nhém thai phu dugc chi dinh lam xét nghiém dich &i, nhém thai phu cé b4t thudng hinh thai trén
siéu am cua thai chiém ty |é cao nhat.

Bang 2. Ty |é phat hién bat thuong di truyén cla 2 phuong phap theo loai bat thuong

Loai bat thuong Array CGH phat hién Karyotype phat hién
Léch boi 25 25
Mé&t doan/Nhan doan I6n (= 5Mb) 9 8
Mat doan/Nhan doan nhd (< 5Mb) 16
Kham 1 1
Téng 51 35

Nhan xét: VGi céc truong hgp méat doan nhan doan nho, ki thuét array CGH phat hién 51/306 (16,7%) truong hap,
trong khi dé Karyotype chi phét hién dugc 35/306 (11,4%) truong hop.
Bang 3. Ty lé phat hién bat thuong di truyén cla 2 phuong phap phan
theo chi dinh xét nghiém dich Gi

o | J_ | Tylé
Ly do XN dich 6i n b::::“"“g S°k:ft:“‘:“g phat hién OR
y yotyp tang thém

Sang loc huyét thanh me (SLHTM) nguy 18 1 1 0% ]
co cao
Sang loc NIPT nguy co cao 24 5 5 0% 1
Tién st sinh con/mang thai dj tat 8 1 1 0% 1
B6 hodc me la ngudi cé bat thudong 2 0 0 0% nd

nhiém sac thé
Bat thudng hinh thai siéu am 246 38 22 6,5% 1,86
Bat thuong siéu am

%

+ SLHTM nguy co cao ! 0 0 0% nd
Bat‘thuofng siéu am 5 5 5 0% ]
+ sang loc NIPT nguy co cao
Bat thuong siéu am

. . on %
+ tién su sinh con di tat 2 ! ! 0 !

Téng 306 51 35

Nhan xét: V&i nhom xét nghiém dich 6i vi bat thudong trén siéu am array phét hién dugc 44/254 (17,3%), tang 6,3%

so vdi karyotype 28/254 (11,0%).
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4. BAN LUAN

Chi dinh choc hat nuée 6i lam xét nghiém chan doan
bat thuong NST cda 306 bénh nhan dugc phéan loai
trong bang 1. Chi dinh I1&y m4u dich i lam xét nghiém
array trong nghién ctru do bat thuong hinh thai trén siéu
am chiém ti | cao vai 83,7% (bao gom 80,4% chi cé bat
thudng siéu am va 3,3% bat thudng siéu am phoi hop
véi cac ly do khéc). Theo khuyén céo cla céc td chirc,
hiép hoi nhu Hiép hi Di truyén hoc va Gen hoc Hoa Ky -
ACMG (The American College of Medical Genetics and
Genomics), ky thuat array CGH la lya chon dau tay khi
chén dodn trude sinh trong céc trudng hop:

- Thai nhi c6 bat thuaong hinh thai phat hién trén
siéu am.

- Tién s sinh con bat thudng nhiém sac thé.

- B6 me mang dét bién NST & dang can bang nhu
chuyén doan, ddo doan.

Bang 2 cho thay uu diém cda ky thuat array CGH so
vGi ky thuat Karyotype trong phat hién cac mat doan/
nhan doan nho. So vai karyotype, xét nghiém array gidp
phat hién thém 5,3% céc b4t thuong nhiém sac thé, gap
1,5 Ian so vai xét nghiém karyotype. Karyotype dugc
thuc hién tai Bénh vién Phu san Ha No6i vdi kj thuat
nhuém bang G do phan giai cia NST nam trong gidi
han tlr 400 - 550 bang trén bo nhiém sac thé don boi vai
kich thudec mdi bang trung binh 5Mb. Do d6 ki thuét nay
chi cho phép phat hién cac bat thudng co kich thudce
I6n hon 5 Mb. Vé ly thuyét céac léch boi va mat doan/
nhan doan = 5 Mb karyotype sé phat hién dugc, < 5 Mb
sé khong phat hién dugc. Tuy nhién, dé phan giai bang
ngudng 5 Mb chi mang tinh chat tuwong dai. Viéc nhan
dinh két qua karyotype con phu thudc nhiéu yéu t6 nhuw
Ki thuat nhudm bang, kha nang phan tich va nhan dinh
cla béc s di truyén.

Gia tri cua array CGH trong phat hién cac bién di sd
luong béan sao (Copy Number Variation - CNVs) gay bénh
c6 lién quan chat ché dén ly do xét nghiém dich 6i. Cac
truong hop xét nghiém dich 6i vi thai phu cé nguy co
cao Combined test, Triple test hay sang loc NIPT nguy
co cao hay tién sir mang thai sinh con di tat thi ky thuéat
array CGH khong phat hién hién dugc thém bat thuong
nao so va&i nubi cay té bao 6i. Cac nghién clru trén c&
mau Ién hon cling cho thay phat hién cdc CNVs bénh ly
& nhém nay rat thap. mét nghién ctu téng hop danh gia
gia tri cta array trén 10614 thai nhi tir 10 nghién ctru 1én
cho thay, array CGH phat hién thém 0,89% cac CNVs gay
bénh (clinically significant CNVs) [3].

Ngugc lai véi nhdm xét nghiém dich G6i vi bat thuong
trén siéu am array phat hién duoc 44/254 (17,3%), tang
6,3% so vai karyotype 28/254 (11,0%). Tuong ty nhu
nghién ctru trén 1.033 thai nhi cé di thuong siéu am,
Srebniak va cong su da bao cdo phat hién CNV gay
bénh trong 5,5% truang hop [4]. Mot nghién ctru 16n hon
phat hién CNV gay bénh vdi ty 1é 6,6% trong 2462 trudng
hop cé bat thuong siéu am [5]. Nhu vay, array CGH nén
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la xét nghiém uu tién hang dau dé phat hién cac bat
thuong nhiém sac thé trong chan doan trudc sinh cac
trudng hgp cé bat thuong hinh thai siéu am. Diéu nay
da dugc khuyén céo trong céc hiép hoi I6n trén thé gidi
nhu ACMG, Hoi San phu khoa Canada (The society of
obstetricians and gynaecologists of Canada - SOGC),
Hiép héi Di truyén y khoa Canada (Genetics Society of
Canada - GSC),...

5. KET LUAN

Hién nay ky thuat array CGH |a ky thuat hiéu qua
nhat cho phép phan tich mot cach toan dién bd NST, xac
dinh chinh xac céc bat thuong NST, phat hién cac gen
lién quan dén nhitrng bénh canh dién hinh gilp cho viéc
danh gia, theo doi va diéu tri hiéu qua hon. Tuy nhién,
mot s6 han ché cla ky thuéat array CGH so véi Karyotype
bao gém khong phét hién dugc da boi thé, chuyén doan
can bang va céc truong hop bat thudng cé ty 1é kham
thap, do vay can dugc tién hanh song song cung ky
thuét nudi cay t€ bao 6i dé c6 dugc nhirng chan dodn
chinh xac nhét cac rdi loan di truyén & thai nhi.
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