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PANH GIA KET QUA SANG LOC TRUOC SINH KHONG XAM LAN
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Tom tit
Muc tiéu: Xac dinh hiéu qua cua sang loc truéc sinh khdng xam lan (non-
invasive prenatal testing - NIPT) cai tién bang quy trinh 1am giau DNA trong viéc
phét hién cac léch boi nhiém sac thé (NST) thai. Phwong phap nghién cizu: Nghién
ctru mo ta cat ngang trén 436 thai phu c6 nguy co cao, kham tai Bénh vién Phuy san
Ha Noi tir thang 4/2021 - 12/2024. Céc thai phu déu c6 tudi thai > 8 tuan va cd it
nhat mot yéu té nguy co. Két qua NIPT dugc so sanh véi NST db tir mau choc
bi. Quy trinh nghién ciru bao gom thu thap 10mL mau mau tinh mach cua thai phu
duogc dé tach chiét DNA ty do thai nhi. Quy trinh lam giau DNA dugc thyc hién
nham ting ty 16 DNA thai nhi va nang cao d6 chinh xac cua xét nghiém. Két qua
sau d6 duoc giai trinh tu va phan tich dé phat hién cac bat thuong NST. Két
qud: B0 nhay, do dac hiéu, gia tri tién doan dwong, gia tri tién doan am cho cac
loai 1éch boi NST 21, 18, 13 lan luot 12 93,3%; 99,0%:; 87,5% va 99,5%; d6 nhay,
do dac hiéu, gia tri tién doan duong, gia tri tién doan am cho trisomy NST gidi tinh
1an luot 13 88,89%; 99,0%:; 66,6% va 99,6%, thé hién do chinh xac cao cta phuong
phap. Két lugn: NIPT cai tién bang lam giau DNA tu do la céng cu manh mé trong
sang loc trudce sinh.
Tir khoa: Sang loc truge sinh khong xam lan; DNA tu do thai nhi; Léch boi
nhiém sac thé.
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ASSESSMENT OF NON-INVASIVE PRENATAL TESTING RESULTS

FOR EARLY DETECTION OF CHROMOSOMAL ANEUPLOIDY IN

HIGH-RISK PREGNANT WOMEN USING ENRICHMENT METHOD
FOR FETAL CELL-FREE DNA IN MATERNAL BLOOD

Abstract

Obijectives: To determine the effectiveness of improved NIPT through a DNA
enrichment process in detecting chromosomal aneuploidies in fetuses. Methods:
A cross-sectional descriptive study was conducted on 436 high-risk pregnant
women examined at Hanoi Obstetrics and Gynecology Hospital from January 2021
to December 2024. All pregnant women were over 8 weeks of gestation and had
at least one risk factor. NIPT results were compared with karyotyping from
amniotic fluid samples. Research process: A 10mL venous blood sample was
collected to extract cell-free fetal DNA. The DNA enrichment process was
performed to increase the proportion of fetal DNA and enhance the accuracy of
the test. The results were then sequenced and analyzed to detect chromosomal
abnormalities. Results: Sensitivity, specificity, positive predictive value, and
negative predictive value for trisomy 21, 18, and 13 were 93.3%, 99.0%, 87.5%,
and 99.5%, respectively; sensitivity, specificity, positive predictive value, and
negative predictive value for sex chromosome trisomy were 88.89%, 99.0%,
66.6%, and 99.6%, demonstrating the high accuracy of the method. Conclusion:
Improved NIPT using free DNA enrichment is a powerful tool in prenatal
screening.

Keywords: Non-invasive prenatal Fetal cell-free DNA,;

Chromosomal aneuploidy.

testing;

sinh séng mang léch boi NST, trong d6
chu yéu la trisomy 21 va léch boi
NST gigi tinh [2]. Viéc sang loc va chan
doan trudc sinh s€ giup lam giam ty I¢é
cac tré mang di tat bam sinh va tir vong

PAT VAN PE
Tai Viét Nam, 2,01% cac ca tur vong
dugc ghi nhan cé nguyén nhan tur cac di
tat bam sinh va bat thuong NST [1].
Nhiéu nghién ciru qudc té da chi ra léch

boi NST Ia nguyén nhan chinh dan dén
di tat bam sinh va say thai, chiém
khoang 5% tong s6 trudng hop mang
thai [2]. C6 toi 0,3% tong s cé4c ca tré

chu sinh.

Céc phuong phap sang loc va chan
doén trudce sinh dong vai trd quan trong
trong viéc giam thiéu ty I¢ tré em di tat
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bam sinh va tar vong chu sinh. Nhiing
phuong phap sang loc trudc sinh truyén
théng nhu siéu 4m hinh thai va phin
tich huyét thanh thai phu chi cd thé phat
hién léch boi NST vai ty 1€ phat hién
trisomy 21 dao dong tur 50 - 95%, va ty
lé dwong tinh gia khoang 5% [3]. Dé
chan doan xac dinh, cac thai phu cé
nguy co cao thuong phai thuc hién cac
tha thuat xam lan nhu 1dy mau gai rau
hoac hat dich 6i, gdy nguy co tiém an
cho thai phu véi ty I€ say thai dao dong
tr 0,1 - 1% [4].

Gan day, xét nghiém NIPT (xét
nghiém DNA tu do thai nhi trong mau
me) da duoc chirng minh 1a phuong
phéap sang loc hiéu qua trong viéc phat
hién céc bat thuong NST. Cac két qua
nghién ctu cho thay ty I& phat hién
trisomy 21 dat dén 99,2%, ty & duong
tinh gia chi khoang 0,09%. Tuong tu, ty
I& phat hién trisomy 18 va 13 lan luot
dat 96,3% va 91,0%, vai ty 1€ duong
tinh gia lan luot 14 0,13% [5].

Phuong phap nay duya vao DNA tu
do thai nhi trong mau me. Ty I¢ DNA tu
do thai nhi trong mau me < 4% thuong
dan dén sang loc khéng thanh cong,
giam d6 nhay va do dac hiéu cua xét
nghiém hoic cho két qua &m tinh gia
[6]. B¢ khic phuc tinh trang ty 18 DNA
tu do thai nhi thap ciing nhu tang dix liéu
cua thai nhi trong qua trinh giai trinh tu,
tac gia Lo va CS da thuc hién phan tich
kich thuéc DNA tuy do trong huyét

108

tuong. Cac nghién ctu gan day da chi
ra rang kich thugc cua DNA ty do thai
nhi tap trung khoang < 200bp [7]. Nhin
chung, cac doan DNA ty do thai nhi déu
< 300bp va khoang 20% cac doan DNA
tu do cuaa me > 300bp [8,9]. Vi vay,
nghién ctru duoc tién hanh véi muc tiéu:
Lam giau DNA nham wu tién gidi trinh
tw dogn DNA tw do ngdn hon dé 1am
tang ty 1¢ DNA tu do thai nhi.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU
1. Poi twong nghién cieu
Gom 436 thai phu co nguy co cao,
dang ky kham tai Bénh vién Phu san Ha
Noi tir thang 4/2021 - 12/2024. Cac thai
phu déu cd tudi thai > 8 tuan va co it
nhat mét yéu té nguy co. Két qua NIPT
duoc so sanh voi chan doan xac dinh
bang NST db tir mau choc 4i.

2. Phwong phap nghién ctru

* Thiét ké nghién cizu: Nghién ciu
mo ta cit ngang cd so sanh.

* Quy trinh nghién cuiu: Thu thap
10mL miu méu thai phu tach chiét
cffDNA, tao thu vién va 1am giau bang
E-Gel SizeSelect 11 2% Agarose Gels
cuing véi hé thong dién di E-Gel Power
Snap Electrophoresis giup thu duoc
doan DNA véi kich thuéc mong mudn
truc tiép, sau d6 DNA duoc giai trinh
tu, dua ra két luan vé sd luong NST.
Cac thai phu duoc choc 6i 1am NST do
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sau khi thai duoc 16 tuan tudi. Két qua
NIPT s& duoc so sanh véi két qua NST
d6 dé xac dinh d6 nhay, do dic hiéu, gia
tri ti€én doan am, gia tri tién doan duong.

3. Pao dwc nghién ciru

Nghién ctru dugc phé duyét boi Hoi
doéng Pao duac nghién cau Y sinh hoc
cua Vién Nghién ciu Hé Gen (Sb 10-
2019/NCHG-HDbDD ngay 30/10/2019);
Hoi1 déng Pao duac Y sinh hoc, Pai hoc
Y Ha Noi (S6: 668/GCN-HPDDNCY SH-

PHYHN ngay 29/3/2023). Tét ca thai
phu tham gia di ky gidy dong y cam két
tu nguyén. Nghién ctru duoc thuc hién
theo cac nguyén tic dao dic nghiém
ngat trong nghién ctru y hoc, tuan thu
day du cac quy dinh do Hoc vién Quan y,
Pai hoc Y Ha Néi ban hanh. S6 liéu
nghién ctru dugc Pai hoc Y Ha N,
Hoc vién Quan y va Bénh vién Phu san
Ha Noi cho phép su dung va cong bd.
Nhom téc gia cam két khdng cé xung
dét loi ich trong nghién cau

KET QUA NGHIEN CUU
1. Pic diém cia ddi twong nghién ciru

Bang 1. Pic diém cua ddi tugng nghién cuu.

Pic diém

Gia tri

Tudi me
Tudi me trung binh (ndm)
< 35 tudi (n, %)
> 35 tudi (n, %)

29,9 + 5,7 (15 - 54)
340 (78)
96 (22)

Tuoi thai
Tudi thai trung binh (tuan)
10 - 13 tuan 6 ngay (n, %)
14 - 20 tuan 6 ngay (n, %)

> 21 tuan (n, %)

15,6 + 3,3 (10 - 26)
131 (30)
274 (62,8)
31 (7,2)

Nghién ciru tién hanh trén 436 thai phu c6 tudi trung binh 14 29,9 + 5,7. Tudi
me > 35 chiém 22%. Tudi thai trung binh 1a 15,6 + 3,3. Tudi thai 10 - 20 tuan 6

ngay cao, chiém 92,8%.
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2. Panh gia két qua sang loc cia NIPT
Bang 2. Két qua danh gia nguy co bat thuong NST cua xét nghiém NIPT.

Két qua xét nghiém NIPT S6 lwong (n) Ty 18 (%)
NCT 363 83,2
NCC T13 2 0,5
NCC T18 7 1,6
NCC T21 23 5,3
NCC T3, T7, T8, T10, T16, T20 7 1,6
NCC XO 21 4,8
NCC XXX 3 0,7
NCC XXY/XYY 9 2,1
NCC da boi 1 0,2
Tong 436 100

Ty 1& mau c6 nguy co cao bi r6i loan NST phé bién T13, T18, T21, Monosomy
X, Trisomy NST gidi tinh 1an luot dat 0,5%; 1,6%:; 5,3%:; 4,8%; 2,8%.

Bang 3. Két qua NST db ctia 436 mau 1am sang.

Két qua NST do S6 lwgng (n) Ty 18 (%)
46,XX hoic 46,XY 387 88,8
47, XX hodc XY,+13 1 0,2
47, XX hodc XY,+18 8 1,9
47, XX hodc XY,+21 21 4,8
45, XO 8 1.9
47 XXXIXXYIXYY 10 2,2
69, XXY 1 0,2
Tong 436 100

Tyl mau bi rdi loan NST phé bién T13, T18, T21, Monosomy X, Trisomy NST
gidi tinh lan lugt dat 0,2%; 1,9%; 4,8%; 1,9%:; 2,2%. Ty 1é mac léch boi NST 21,
18, 13 va NST gidi tinh chung 1a 11,2%. Do han ché vé thoi gian nghién ctru va
kho khan trong khau thu thap miu nén sb lugng mau mang cac rdi loan NST thu
thap dugc con kha khiém ton.
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Bang 4. Két qua so sanh giita Xét nghiém NIPT va NST d6.

Loai bat thuong NST TP FP TN FN
T13 1 435 0
T18 6 1 430 2
T21 21 2 425 0
T13+T18+T21 28 4 408 2
Monosomy X 13 8 423 1
Trisomy NST gidi tinh 8 4 428 1

(TP: Duwong tinh thét; FP: Duwong tinh gia; TN: Am tinh that; FN: Am tinh gid)

Nghién ctu phat hién 73 thai phu 6 két qua NIPT duong tinh, trong dé 1an luot
c6 23, 7, 2, 33 truong hop trisomy 21, 18, 13 va léch boi NST giagi tinh. Sau khi
lam xét nghiém chan doan xac dinh phét hién lan luot ¢d 1, 1, 2, 12 trudng hop c6
két qua NIPT duong tinh gia voi trisomy 13, 18, 21 va NST giai tinh. Phat hién 2,
1, 1 truong hop c6 két qua NIPT &m tinh gia véi léch boi NST 18, Monosomy X
va Trisomy NST giéi tinh.

Bang 5. Gia tri d6 nhay, d6 dac hiéu, PPV, NPV cua xét nghiém NIPT,

Loai bat thwong NST D¢ nhay (%) Do diic higu (%) PPV (%) NPV (%)

T13 100 99,7 50 100
T18 75 99,7 85,7 99,5
T21 100 99,5 91,2 100
T13+T18+T21 93,3 99,0 87,5 99,5
Monosomy X 92,8 98,0 61,9 99,8
Trisomy NST giéi tinh 88,89 99,0 66,6 99,6

(PPV: Gia tri tién doan dwong, NPV: Gid tri tién dodn am).

Do nhay, do dac hiéu, gia tri tién doan duong, gia tri tién doan am cho cac loali
léch boi NST 21, 18, 13 lan luot 12 93,3%, 99%, 87,5% va 99,5%. Do nhay, do dic
hiéu, gi4 tri tién doan duong, gia tri tién doan &m cho trisomy NST gidi tinh lan
luot la 88,8%, 99%, 66,6% va 99,6%.
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BAN LUAN

Dbi tuong trong nghién ctru nay la
nhiing thai phu c6 tudi trung binh 29,9,
chu yéu 1a phu nit & d6 tudi sinh dé, thé
hién sy tap trung vao nhom tudi co nguy
co cao vé cac bat thuong NST.

Tuébi thai trung binh Ia 15,6 tuan cho
thiy phan 16n céc thai phu nam trong
giai doan dau gitra cua thai ky, rat phu
hop véi viéc thuc hién xét nghiém NIPT.

Trong nghién ctu cua chang toi, do
nhay caa NIPT cho T13 va T21 dat
100%, xét nghiém nay c6 kha nang phat
hién chinh xac tat ca cac trudong hop
mac trisomy 21 va 13. Két qua nay rat
an tuong va phd hop vai nhitng nghién
ctru khéc trén thé gigi nhu cua Gil va
CS (2015), cho thdy NIPT c6 do nhay
cao trong viéc phét hién céac bat thuong
nay [5]. Mat khac, d6 nhay cua T18 chi
dat 75%. Két qua nay thap hon so voi
T13 va T21, phan anh théch thuc trong
viéc phat hién DNA tu do cua thai nhi
cho loai bat thuong nay. Nghién cau
cua Dines va CS (2018) cho thiy do
nhay cua NIPT cho T18 d6i khi khong
dat marc t6i wu, Vi vay day van 1a mot
thach thirc trong linh vyc sang loc trudc
sinh [4].

Gia tri do dac hiéu ciaa xeét nghiém
NIPT véi trisomy cac NST thuong gap
13, 18, 21 déu dat > 99%. Két qua
nghién cuu cua Liang va CS (2018) thu
dugc d6 nhay ddi véi tat ca cac loai bat
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thuong déu dat toi da 100%, d6 dac hiéu
dat 99,90 - 100% [10].

Nhu vay, co thé thay hau hét cac gia
tri do nhay va do dac hi¢u thu duoc trong
nghién ctu cua Liang va CS (2018) déu
cao hon so véi nghién ctu nay do trong
nghién cau caa ching toi ¢ sé lwgng
mau duoc phan tich con khiém tén (436
MAu so véi 2.153 mau) [10].

Két qua thu duoc tir nghién ctu nay
cho thay viéc ap dung 1am giau cffDNA
vao quy trinh NIPT la c6 y nghia giap
tang ty 16 DNA thai trong mau me, giam
nguy co that bai cua xét nghiém, giup
tiét kiém hoa chat. Tur do, giam gia
thanh cua xét nghiém NIPT va gilp
nhiéu san phu c6 thé tiép xdc véi xét
nghiém hon.

Nghién ciru ndy ¢6 mot s6 han ché dé
dinh huéng cho céc nghién ctu tiép
theo: Tong s6 mau 436 va so truong hop
bat thuong NST hiém (T13: 1 mau,
T18: 8 mau, Monosomy X: 8 mau) con
nho, dac biét khi so sanh vai cac nghién
ctu quéc té. Piéu nay lam giam do
manh théng ké va kha nang khai quat
hoa két qua, dic biét vai céc lech boi it
pho bién. Nhém thai phu > 35 tudi chi
chiém 22%, trong khi day 1a nhom c6
nguy co cao can dugc danh gia sdu hon
vé hiéu qua cia NIPT. Khong c6 mau
nao tr tudi thai 8 - 10 tuan, mic du
phuong phap lam giau DNA htra hen
cai thién hiéu suat xét nghiém ¢ giai
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doan sém. Han ché nay xuat phét tir tam
ly e ngai cua thai phu, lam giam kha
nang danh gia toan dién tinh tng dung
caa NIPT cai tién.

Gia tri tién doan duwong cua T13
(50%) va Monosomy X (61,9%) cho
thy ty 1& duong tinh gia cao, cd thé do
nhiéu tr DNA me hoic ty 1é cffDNA
thap.

KET LUAN

NIPT téi vu héa bang phuong phap
lam giau DNA tu do trong mau me la
phuong phap hira hen véi kha nang cao
trong viéc phat hién cac léch boi NST
pho bién nhu Trisomy 13, 18, 21 va NST
gi6i tinh. Tuy nhién, can phai ¢ thém
nhiéu nghién ctru dé hoan thién va nang
cao do chinh xac cua phuong phap.
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