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Tom tit:

Muc tiéu: Khao sat két qua sang loc 1éch bdi nhiém séc thé giéi tinh thai nhi bing xét nghiém trwéc sinh khong xam
lan (NIPT). Phwong phap nghién ciru: Nghién ctru mé ta cit ngang trén 1.200 thai phu tham gia lam NIPT léch bi
tai Trung tAm Di truyén lim sang, Bénh vién Dai hoc Y Ha Noi ndm 2021-2022. Cic thai phu c6 két qua NIPT nguy
co' cao duwgc xét nghiém nhiém sic thé db tir té bao dich 6i nudi ciy dé danh gia hiéu qua sang loc NIPT. Két qua:
Tudi trung binh cia ddi twong nghién ciru 1a 31+4. Ty 1¢ thai phu lam cac sang loc truéce sinh khac truée khi lam
NIPT la 63,0%; trong do, 58,1% nguy co thép, 4,9% nguy co cao. Ty 18 NIPT duwong tinh véi 1éch bi nhiém sic thé
gidi tinh (SCA) chiém 0,67%. Gia tri dy doan dwong tinh (PPV) caa tit ca cac két qua NIPT dwong tinh dbi voi SCA
thai nhi 1a 62,5% (5/8), PPV ca nhéan thap nhit dugc quan sat thay dbi voi thé monosomy X la 25% (1/4). Két luén:

NIPT c6 thé sang loc SCA nhung khong phai la xét nghiém chan doan SCA cho thai. Trong s6 cac SCA dugc sang loc
béi NIPT, thé monosomy X ¢0 ty I¢ dwong tinh gia cao nhét. Tét ca cac thai phu ¢6 NIPT dwong tinh véi SCA can
duge tuw vf'm di truyén va chan do4n trwdc sinh.

Tir khéa: 1éch bdi nhidm sic thé gi6i tinh, sang loc, xét nghiém trudc sinh khéng xam lan.

Chi s6 phén loai: 3.1,3.3, 3.5
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Abstract:

Objectives: To investigate the results of screening for fetal sex chromosome aneuploidy (SCA) by non-invasive
prenatal testing (NIPT). Methods: A cross-sectional study was conducted on 1,200 pregnant women who underwent
NIPT for SCAs at the Centre of Clinical Genetics and Genomics, Hanoi Medical University Hospital, from 2021 to
2022. Pregnant women with high-risk NIPT results were confirmed by karyotyping from cultured amniotic fluid
cells. Results: The average maternal age was 31+4 years. The proportion of women who underwent other antenatal
screenings before NIPT was 63.0%, of whom 58.1% were classified as low risk and 4.9% as high risk. The rate of
NIPT-positive results for SCAs was 0.67%. The positive predictive value (PPV) of all positive NIPT results for SCAs
was 62.5% (5/8). The lowest individual PPV was observed for monosomy X at 25% (1/4). Conclusions: NIPT can
be useful for screening fetal SCAs, but it is not a diagnostic test. Among the SCAs, monosomy X had the highest
false-positive rate. All pregnant women with positive NIPT results for SCAs should receive genetic counselling and
undergo confirmatory prenatal diagnostic testing.
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1. Datvan dé

Bét thuong nhidm séc thé gisi tinh bao gdm cac bién ddi
vé cu trac (mét doan, 13p doan, nhiém sac thé vong...) hoac
s6 lugng (don nhim, tam nhidm...) xay ra & nhiém sic thé
X va/hoic nhiém sic thé Y [1]. Pay 1a nguyén nhan chinh
dan dén cac hoi ching lién quan dén rdi loan hinh thanh
gidi tinh va phat trién co thé. Trong d6, cac hoi ching SCA
nhu: Turner, 47, XXX va Klinefelter thuong gép nhat, voi
ty 1& khoang 1/1.000-2.000 tré dé séng [2]. Viéc sang loc,
chan doan sém va chinh xac cac bat thuong nhidm sic thé
gidi tinh s& nang cao hiéu qua quan 1y thai ky, didu trj sém,
cai thién chit luong séng cho bénh nhi sau khi duoc sinh ra.

Tir trude dén nay, cac xét nghiém sinh hoa sang loc trude
sinh SCA nhur Double test, Triple test phdi hop c6 do nhay
va do dac hiéu twong ung khoang 85 va 95% véi Trisomy
21, tuy nhién, hiéu qua sang loc SCA van con han ché. Gan
day, xét nghiém NIPT phan tich DNA thai ty do trong méau
me (cell-free fetal DNA - cffDNA) da duogc ing dung rong
rdi trong sang loc SCA. Phuong phap nay cho thiy d nhay
va do dic hiéu 1én toi 99% ddi vai Trisomy 21, tuy nhién
cac dir liéu théng ké vé gia tri sang loc SCA van con han
ché. Mot s6 nghién ctru trén thé gidi sir dung k¥ thuat giai
trinh tu NIPT da cho thay, PPV d6i vi SCA cua thai nhi
trong khoang 31,8-77,3% [3, 4]. Tai Viét Nam da c6 nhiéu
nghién ctru vé gia tri NIPT trong sang loc 1éch boi Trisomy
13, Trisomy 18, Trisomy 21, nhung cac cong bd vé gia tri
NIPT trong sang loc SCA van con rat han ché. Dé danh gia
gia tri ctia NIPT trong sang loc cic bat thuong sé luong
nhiém sic thé giéi tinh & thai nhi, nghién ctru nay duoc
thyc hién nham khao sat két qua sang loc SCA bang phuong
phap NIPT.

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

1200 thai phu tur tuan thai thr 10 tré 18n, c6 tham gia lam
NIPT tai Trung tdm Di truyén lam sang, Bénh vién Dai hoc
Y Ha Noi trong nam 2021-2022. NIPT dugc thuc hién trén
hé thdng giai trinh ty thé hé méi cua Illumina (Hoa Ky).
Ngudng cffDNA tdi thiéu dé phan tich 1a 4%. Xét nghiém
SCA chi bao g&”)m cac truong hop: 45,X; 47,XXX; 47,XYY
va 47,XXY. Thu thap céac thong tin nghién ctru duva trén hd
so luu trit. Phan loai két qua NIPT nguy co cao va thap.
Céc thai phu c6 két qua NIPT nguy co cao duoc xét nghiém
nhiém sic thé d6 té bao dich 6i nudi cay dé danh gia hidu
qua sang loc NIPT.
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2.2. Phwong phdp xir Iy s6 ligu

Str dung phan mém EpiData 3.1 dé nhap s6 liéu, STATA
17.0 dé phan tich s6 liéu. Thong ké mé ta véi bién dinh tinh
1a tan suat, ty 1¢ %. Panh gia va so sanh két qua xét nghiém
NIPT véi karyotype qua tinh todn ty 1€ va gia tri tién doan
dwong tinh (PPV). Mirc y nghia théng ké duoc thiét lap khi
p<0,05 .

2.3. Dao dirc nghién ciru

Nghién ctru dugc théng qua boi Hoi dong dao dirc cua
Truong Pai hoc Y Ha N6i va su cho phép cta Trung tdm Di
truyén lam sang, Bénh vién Dai hoc Y Ha Ngi.
3. Két qua

Bang 1. Dic diém chung cua déi twong nghién ciru (n=1200).

Dic diém chung S6 lwgng (n)  T¥ 1& (%)

, . <35 798 66,5

Tudi me (tudi)

>35 402 335
Tubi me trung binh (£SD) 31,7+5,7
Tudi thai (tuin) 10-22

Khong 444 37,0
Sang loc trude sinh khac  Nguy co thip 696 58,1

Nguy co cao 60 49
Xét nghiém truéc sinh Nguy co thap SCA 1192 99,33
khong xam lan Nguy cocao SCA 8 0,67

SCA: Léch bdi nhiém sac thé gisi tinh.

Két qua bang 1 cho thiy, tudi trung binh cta ddi twong
nghién cuu la 31,745,7, phﬁn 16n d6i tugng thudc nhém <35
tudi (66,5%), chi c6 33,5% dbi twong >35 tudi. Tudi thai khi
lay miu mau déu nam trong khoang 10-22 tuan thai.

Ty 1€ thai phu da thuc hién sang loc trudc sinh khac nhu
siéu am hinh théi, Double test, Triple test... trudc khi [am
NIPT 14 63,0%; trong d6, 58,1% nguy co thap, 4,9% nguy
co cao. Tuy nhién, trong 1200 ca NIPT, chi ¢6 0,67% két
qua cb nguy co cao voi SCA.

Bang 2. Két qua xét nghiém trwéc sinh khéng xam lan (n=1200).

Két qua S6 lwong (n) TV 1§ (%)
Duong tinh 8 0,67
Am tinh 1192 99,33

SCA: Léch boi nhiém sac thé giai tinh.

Két qua bang 2 cho thiy, 8/1200 trudng hop NIPT cho
Kkét qua duong tinh voi SCA déu duoc chi dinh choc 6i vao
tuan thai 16-18, chiém ty 1& 0,67%.



Bang 3. Gia tri ciia xét nghiém trwéc sinh khéng xam lan trong
sang loc léch boi nhiém séc thé giéi tinh.

Kiéu I!hiém Duong tinh - karyotype Duwong tinh thit Dwong tinh gia ~ PPV
sac thé (n) (n) (n) (%)
45X 4 1 3 25

47.XXY 2 2 0 100
47.XXX 1 1 0 100
47XYY 1 1 0 100
Tét cé 8 5 3 62,5

PPV: Gia tri dw doan dwong tinh.

Két qua bang 3 cho thdy, co SCA trong 5 truong hop
(1 truong hop 45,X; 1 truong hop 47,XXX; 2 truong hop
47,XXY; 1 truong hop XYY); 3 truong hop con lai co
nhiém sic thé binh thuong.

Gi4 tri du doan duong tinh cua tit ca cac két qua NIPT
dwong tinh d6i voi SCA thai nhi 1a 62,5% (5/8). Trong s6
4 dang SCA, PPV thip nhit dugc quan sat thdy ddi voi
monosomy X 1a 25% (1/4).

Bang 4. Két qua thai ky cua nhirng trwong hop phat hién léch boi
nhiém séic thé gi&i tinh bing xét nghiém trwéc sinh khong xam
lan.

Tubi Sang lgc bing siéu Karyotype PSP

Nguy co - Am thai thai Két qué thai ky

45X 38 D§ mo da gay 3,2 mm 45X Bo thai

45X 26 Binh thuong 46 XX Say thai 6 tuan thir 18

45X 28 Binh thuong 46XX Nir kiéu hinh binh thudng

45X 31 Binh thuong 46,XX Nir kiéu hinh binh thuong

4IXXY 36 Binh thuong 47XXY Nam kiéu hinh binh
thuong

47XXY 37 Binhthuong 47XXY Nam kiéu hinh binh
thuong

47XXX 39 Thong lién thit, da 6i 48 XXX, +18  Bo thai

4IXYY 34 Domodagiy28mm  47XYY penl b
thuong

Két qua bang 4 cho thiy, trong s6 5 truong hop mic
SCA, 2 truong hop bd thai; 1 truong hgp karyotype binh
thuong nhung say thai lac 18 tuan, sau khi choc 6i 10 ngay.
Pang chu y, cac truong hop gitt thai, da sinh con, cho du
két qua chan doan trudc sinh bat thudong gidi tinh thi déu
¢6 kiéu hinh binh thuong khi dugc danh gia sau sinh 1
thang tudi.
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4. Ban luan

Xét nghiém NIPT dua trén co s phan tich DNA thai
tir do trong mau me (cffDNA). cffDNA bat ngudn chi yéu
tir nguyén bao nudi ciia nhau thai, mot t6 chirc mé c6 cu
trac kham cao. Do d6, NIPT ciing c6 cic yéu t6 tao nén ty
1€ duong tinh gia, am tinh gia nhét dinh. Viéc lva chon xét
nghiém chan doan sau khi co két qua NIPT nguy co cao
ciing can duogc can nhic can than, dya trén cac ngudn gdc té
bao ctia timg loai mau. Choc i cho phép hién thi chinh xéac
hon kiéu nhan that cua thai nhi voi kha ning gia kham thap
hon, trong khi iy miu tua rau cho thiy hién twong kham
banh rau c6 thé lam nhidu két qua xét nghiém.

Phan tich DNA thai tu do trong mau me cffDNA khong
chi dugc ap dung dé sang loc thé 3 nhiém sic thé 21, 18 va
13 ma con c6 kha ning ap dung dé phat hién cac thé léch
bdi khéc, bao gdbm ca nhiém sic thé gi6i tinh. Ty 1& phat
hién SCA ctia NIPT chi c¢6 thé duogc danh gia chinh xac néu
toan by ca bénh nguy co cao va thép duoc thuc hién lam xét
nghiém karyotype va theo ddi két qua thai ky. Trong nghién
ctru cua chung t6i, khi cac két qua sang loc NIPT nguy co
cao moi dugc thuc hién karyotyping cho dich bi, do do st
dung tiéu chi PPV lam thudc do 1a mot cach tiép can phu
hop hon trong danh gi gia tri cia NIPT véi sang loc SCA.

Chi s6 PPV véi SCA trong nghién ctru 13 62,5%, c6 su
khac biét so véi mot s6 nghién ciru khac [4], ¢6 thé lién quan
dén s6 luong mau, ty 1& mic bénh trong quéan thé nghién ctru
thép, thiét ké nghién ctiu va sb luong thai phu thyc hién xét
nghiém karyotype trong nghién ctru. Trong mot sé nghién
ctru 16m, chi c6 1/3 thai phu c6 xét nghiém NIPT duong tinh
duogc theo doi 1am sang trong cac nghién ctru. PPV cuia mot
xét nghiém s& thip hon trong quin thé co ty 16 mic bénh
thdp. PPV véi 45,X 1a thap nhét trong s cac nguy co SCA
duoc phat hién bdi NIPT. Co mau clia nghién ctru con han
ché nén két qua chi c6 thé dua ra nhan xét 1a PPV thip nhat
trong nghién ctru chtr chua dai dién cho quin thé. Truong
hop monosomy X thuong c6 dau hiéu chi diém la ting do
mo da gay (NT). Vi vay, khi két qua xét nghiém NIPT duong
tinh voi 45,X, néu két qua siéu 4m c6 NT binh thuong thi
kha nang thai ¢ NST gidi tinh binh thuong (46,XX) cao
hon so véi thai c6 tang NT. Trong truong hop siéu am co
NT >3 mm, nén tu van thai phu thuc hién thu thuat xam lan
lam xét nghiém karyotype, thay vi tu van xét nghiém NIPT.
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Do vay, ty 1& phat hién monosomy X s& thap hon do nhém
thai phu ¢6 NT >3 mm da dugc thuc hién xét nghiém
karyotype ma khong xét nghiém NIPT.

Trong nghién ctru nay, gia tri tién doan duong cua NIPT
trong monosomy X 1a 25%, thap nhit trong sd cac bat
thuong ) luong NST gioi tinh duge dy bao boi NIPT. Miac
du ¢& miu nghién ctru con han ché nhung xu huéng nay
cling phu hop véi cac nghién ctiru trude do6: PPV cia NIPT
dbi voi cac hoi chimg SCA: 45.X; 47,XXX; 47,XXY va
47,XYY lan lugt 1a: 23, 27, 50 va 36% [5-7]. V6i ¢& mau
con han ché, 11 trudng hop nguy co cao léch boi NST gidi
tinh, M.T. Tran va cs (2024) [7] phat hién SCA c¢6 gia tri
tién doan duong 14 61,1%, twong dong v4i nghién ctru cia
chiing t6i (62,5%); PPV ctua 47,XXX, 47,XYY; 47,XXY va
45X lan luot 1a 100, 100, 66,7 va 33,3%. Gia tri PPV cia
hoi chimg monosomy X déu thap nhat trong sb cac loai léch
boi NST gidi tinh & cac nghién ctru di néu trén. Didu nay
¢6 thé do mdt vai co ché sinh hoc nhu: trong s6 cac loai
léch boi NST gioi tinh, thé 45,X ¢ ty 1¢ kham béanh rau cao
hon, ty 1¢ kham 45,X ¢ me cao hon nén lam tang két qua
duong tinh gid monosomy X trong xét nghiém NIPT. Két
qua nghién ctru cung cap nhiing goi y quan trong cho viéc
tu van san phu khi nhan két qua NIPT dwong tinh véi SCA,
dic biét 1a trong trudong hop thé 45,X, von c6 ty 16 duong
tinh gia cao hon so véi cac dang léch bdi nhiém sdc thé
khac. Vi vay, cac két qua NIPT dwong tinh SCA can phai
chan doan trudce sinh. Ddi véi dién giai két qua chan doan
trude sinh SCA ciing can than trong loai trir céc yéu td nhidu
nhu kham banh rau, kham tir me, 1a cac loai bat thuong ma
khong tdn tai thue sy & thai. Tinh trang kham banh rau hoéc
kham tir me c6 thé dugc xac nhan bﬁng cach phan tich sau

hon vé mo gai rau hodc t€ bao mau ngoai vi cia thai phu.

Ddi vé6i cac bat thuong ctia nhiém sdc thé khéc, dac biét
1a 3 nhiém sic thé 13, 18, 21, siéu am hinh théi va sang loc
sinh héa Double test, Triple test 1a nhitng cong cu hitu hi¢u
trong phat hién di tat thai, tuy nhién d6i v6i cac bat thuong
lién quan dén SCA X,Y, biéu hién trén siéu 4m thai nhi rat
mo nhat va kho phat hién do biéu hién cua cac hoi chung
bat thuong SCA hau hét lién quan dén cham phat trién tri
tué nhe, rdi loan dic diém sinh duc thir phat hay vo sinh.

V6i hoi chig Turner, ¢ thé c6 hinh anh nang bach huyét
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& ¢b, chan tay, hoac nép da hoac nép da thira & ¢, thiéu san
tim trai hodc bat thuong than nhung khong dién hinh. Cac
hoi chimg Klinefelter, Jacobs, XXX hau nhu khong phat
hién duoc bat thuong trén si€u am hinh thai thai nhi. Cac
dau hiéu goi y SCA trén siéu am rt nghéo nan va khong
dic hiéu, da sb truong hop siéu am hinh thai thai nhi binh
thuong nhung 1am NIPT va chin doan nhiém sic thé do
trude sinh lai phat hién SCA (bang 4). Trong 8 truong hop
SCA, dang chii ¥ c6 7 truong hop siéu am thai déu binh
thuong hoac chi tang khoang sang sau gay mutc d¢ nhe, duy
nhit mot truong hop c6 siéu am bat thudng phic tap bao
gdm thong lién that va da 6i. Truong hop nay ciing c6 nhiém
séc thé dd bat thuong phuc tap, 48,XXX,+18, khong chi
SCA don thuan XXX ma con thém mot nhiém séc thé s6 18.
Diéu nay pht hgp véi phét hién bat thuong hinh thai phuc
tap trén siéu 4m hay gip ¢ cac thai mac Trisomy 18. Cac
sang loc sinh hoa nhu Double test, Triple test hau nhu it ¢6
gia tri trong sang loc SCA. Do vy, néu chi xét riéng trong
sang loc SCA thai ky thi gia tri tién doan duong cua NIPT
cao hon hin cac phuong phap sang loc truée sinh truyén
thdng, diéu nay gitp ting ty 1& phat hién va giam ty 1¢ thai
phu phai trai qua thu thuat xam 14n khong can thiét.
Khoang 99% monosomy X bi say thai ty nhién trong 3
thang dau thai ky, trong khi hau hét 1éch boi NST gi6i tinh
khac cho thay khéng co triéu ching 1am sang rd rang hodc
bat thuong trén siéu am. Mac du ty 1¢ méc SCA cta mdi loai
léch boi twong d6i hiém, nhung ty 1& SCA tich lily xay ra
khoang 0,3% tong so truong hop sinh séng. That vy, ty 1é
tré sinh séng méic 1éch boi NST gidi tinh cao hon rit nhidu
so voi 1éch bdi NST thuong (Trisomy 21, Trisomy 18 hodc
Trisomy 13). Diéu nay phan anh thyc té rang, SCA hiém
khi gay chét nguoi va cac dac diém kiéu hinh ciia SCA it
nghiém trong hon cac léch boi NST khac. Theo T6 chirc
Y té thé gioi (WHO), cac hoi ching SCA chiém gan 50%
tong s6 bat thuong nhidm sic thé & nguoi. T6 chire nay ciing
béo cdo rang, khoang 1/400 ngudi ¢ kiéu hinh binh thuong
(twrong duong 0,25%) mang SCA [8]. Céc can thi¢p sém
nhu liéu phap hormone va liéu phap thay thé hormone da
dugc chimg minh c6 thé cai thién bién ching cho nhiing
tré méic 45,X hodc 47,XXY [9]. Ddi véi thai, Trisomy X ¢6
thé lién quan dén thai cham phat trién, rdi loan nhan thic,

khuyét tat vé hoc tap va r6i loan tam 1y, do vay phat hién
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som Trisomy X gitp gia dinh va xa hoi c6 thé 1ap ké hoach
giao duc va cham soc y té s6m cho tré [10]. Vi vay, sang loc
va chan doan trudc sinh SCA c6 thé gop phan dua ra nhiing
bién phap chiam soc va diéu tri cho tré SCA kip thoi.

Han ché cuia nghién ctru nay 13 ¢& mau nho va chua thé
xéac dinh dugc ty 18 4m tinh gia trong phat hién SCA bang
NIPT, do gip kho khan khi thyc hién chdn doén karyotyping
cho timg tré so sinh. Viéc chan doan cac tré so sinh mic
SCA ciing nhiéu khé khan do tru6e tudi day thi, nhiéu hoi
chtng 16ch bdi nhidm séc thé gidi tinh c6 thé xuat hién binh
thuong, khong c6 hodc chi co khuyét tat nhe vé thé chat
hodc tri tué. Cac biéu hién 1am sang thuong boc 10 16 hon
khi tré dén tudi dy thi hodc khi c¢6 nhu cau sinh san, do do,
rat khé chan doan 1am sang xac dinh hoi chimg SCA trude
tudi day thi ma khong c6 xét nghiém di truyén. Mot nghién
clru tiép theo voi ¢& miu 16n hon, du dai dién cho quéan thé
s& duoc tién hanh khi nhom nghién ctru tich lity thém duogc

dit liéu nghién ctru.
5. Két luan

Xét nghiém trudc sinh khong xam lan c6 thé sang loc
SCA hitu hi¢u hon cac phuong phap sang loc trude sinh
trude day, gitip tang ty 1€ phat hién va giam ty 1¢ can thiép
xam lan khong can thiét, nhung NIPT khong phai 1a xét
nghiém chan doan léch boi NST gidi tinh cho thai. Trong
s6 cac 1éch boi nhidm sic thé gidi tinh dugc sang loc boi
NIPT, thé monosomy X c6 ty 1& duong tinh gia cao nhat.
Diéu nay co6 thé hd tro thong tin tu van di truyén cho cac
thai phu c6 NIPT nguy co cao SCA. Tét ci céac thai phu co
NIPT duong tinh vé6i léch boi nhiém sdc thé gidi can duoc

chan doan trudce sinh.

Nhom tac gia xin chan thanh cam on Vién Di truyén Y

hoc d hd trg hoan thanh bai bao nay.
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