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TOM TAT

Pat van dé: Xét nghiém sang loc trudc sinh
khong xam lan NIPT (Non-Invasive Prenatal Testing -
NIPT) dang ngay cang dudc (ng dung rong rai trén
thé gidi. Gan day, nhieu nghién ciru cho thay NIPT si
dung ky thuat giai trinh gen tw th€ hé mdi (Next-
generation sequencing — NGS) €6 kha nang phat hién
mot pho rong cac bénh don gen dang di truyen troi.
Viéc cai tién [ién tuc phudng phap NGS trong tam soat
bat thudng di truyén trudc sinh cho thai phu sé lam
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gidm dang k& ganh ndng bénh tit va nang cao chéat
lugng dan s6 Viét Nam. Trong nghién citu nay, chung
t6i xay dung va danh gia do chlnh Xac cla qui trinh
xét nghlem trudc sinh khong xam 1an bang phudng
phap giai trinh tu d6 sau I6n d€ sang loc mét s6 bénh
dan gen troi phd b|en va nghlem trong cho thai phu,
tr d6 cd thé danh g|a kha nang sang loc toan dién cho
thai so v8i NIPT truyén thdng. Muc tiéu: Thiét 1ap va
danh gia qui trinh trudc sinh khong xam 18n cho cac
bénh di truyén tr6i don gen thong qua viéc xac dinh
do nhay va d6é dac hiéu ky thuat cla xét nghiém.
Phueng phap: 30 mau mau ngoai vi cla ¢ac thai phu
mang thai don trén 9 tuan thai kém mau mdu cha
dudc thu nhan. DNA ngoai bao dudc tach chiét tir mau
huvét tuana, sau do tién hanh tao thu vién va lai-bdt
ail 30 gen muc tiéu va giai trinh tu’ bang hé théng giai
trinh tu' thé€ hé mdi Nextseq 2000 (Illumina, Hoa Kv).
Céc bién thé phat hién trén DNA ngoai bao dudc so
sanh vai cac bién thé phat hién trén DNA nbi bao cua
cha va me (phan t|ch trios) dé tinh toan do nhay va do
ddc hiéu ky thuat cta qui trinh. K&t qua: Nghién cuu
phat hién 29 blen thé dudng tinh that va 8 bién thé
duong tinh g|a trong tdng s6 30 mau. Céc bién thé
dugng tinh g|a xay ra khi ca cha va me déu cé
nucleotit chuan nhung DNA ngoai bao cho thay bién
thé khac. Ngugc lai, c6 hon 3 triéu bién th€ m tinh
that (cha me déu dong hop ti nucleotit chuén) trong
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30 gen muc tiéu da dugc phat hién chinh xac. C6 mot
b|en thé am tinh gla dudc xac dinh khi tim thay trén
mau DNA b gen cla cha nhung khong phéat hién trén
mau DNA ngoai bdo tudng (ng. SU dung thdng s6
trén, nghién ctu xac dinh do nhay ky thuat la 96.7%
va do dac hiéu kV thuat 1a >99%. Két luan: Nghién
cllu da thiét lap dudc aui trinh sang loc trudc sinh
khéng xam lan bang ky thuat qiai trinh tu thé hé mai
cho nhiéu bénh don gen véi do chinh xac cao. Pav la
tlen de quan trong tién tdi kha nang md rong Dham Vi
sang loc cia xét nghiém trudc sinh khéng xam 1&n
nham phat hién cac bénh don gen troi phd bién.

Tur khéa: NIPT, ki thuat gidi trinh tu gen thé& hé
mdi (NGS), bénh don gen troi, dot bién mdi, cell-free DNA.

SUMMARY
ESTABLISHMENT AND ASSESSMENT OF A
NON-INVASIVE PRENATAL TESTING
PROTOCOL FOR MULTIPLE DOMINANT

MONOGENIC DISORDERS

Background: Non-Invasive Prenatal Testing
(NIPT) for common fetal chromosomal abnormalities is
increasingly being used worldwide. Many recent
studies have shown that NIPT using next-generation
sequencing (NGS) is able to detect a wide spectrum of
dominant Mendelian diseases. The continuous
improvement of the NGS method in prenatal screening
will significantly reduce the burden of congenital birth
defects and improve the quality of the Vietnamese
population. In this study, we develop a non-invasive
prenatal procedure by NGS method to screen for
common and serious dominant monogenic diseases,
providing a more comprehensive screening than
traditional NIPT. Objective: Establish and validate a
non-invasive prenatal testing protocol for early
detection of some common dominant monogenic
diseases by determining the sensitivity and specificity
of the test. Method: A total of 30 blood samples from
singleton pregnant women over 9 weeks of gestation,
together with paternal blood samples were collected.
Cell-free DNA were extracted from plasma samples,
barcoded, enriched and then analyzed for 30 targeted
genes by the Nextseq 2000 next-generation
sequencing system. (Illumina, USA). The variant calls
from the cell free DNA were compared with variants
detected on paternal and maternal genomic DNA (trios
analysis) to calculate the analytical sensitivity and
specificity of the test. Results: We identified 29 true
positive variants and 8 false positive variants in 30
samples. In contrast, more than 3 million variants
within the 30 targeted genes had been correctly
determined as true negative (both parents were
homozygous of reference alleles). One false negative
variant was observed on paternal genomic DNA but
not on the corresponding cfDNA sample. With these
numbers, we therefore reported that the analytical
sensitivity of our test is 96.7% and analytical
specificity is >99%. Conclusion: We established a
non-invasive prenatal testing protocol to screen for
multiple single gene disorders with high accuracy. This
is an important step towards expanding the scope of
current noninvasive prenatal testing to detect a wide
spectrum of dominant monogenic diseases.
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I. DAT VAN PE

Hién nay xét nghiém trudc sinh khong xam
Idn (NIPT) chu yéu phat hién cac bat thuGng s6
lugng va cau tric nhiém sic thé (NST). Cac bénh
di truyén lan cling dugc phat hién hiéu qua
thong qua tam soat ngudi lanh mang gen bénh
thé an (carrier) [1-2]. Bén canh d8, c6 dén 60%
cac bénh dan gen nang sau sinh la do bénh di
truyén troi véi phan I6n nguyén nhan la do cac
dot bién mdi (de novo). Tuy nhién, viéc sang loc
trudc sinh nhdm bénh nay van chua dugc thuc
hién mac du ty Ié lvu hanh kha cao. Thong ké
cla Brandt va cong su (2019) cho thay tac dong
cla dd tudi cia cha (dugc xac dinh la trén 40
tudi) tir 1au dd dudc cdng nhan la mot yéu té
nguy cd ddi véi nhom céc di tdt bam sinh do dot
bién mai xut hién trén NST thudng [3]. Cu thé,
céc di tdt bam sinh lién quan dén cha cao tudi la
do doét bién & cac gen FGFR2, FGFR3 va RET.
Céc cap vd chdng cd chdng cao tubi nén dugc tu
van di truyén trudc khi mang thai nhu gia tang
nguy co thai nhi mac di tdt bdm sinh do cac dot
bién gen tr6i mdi. Mot s6 bénh don gen ¢ ty Ié
mac tuong ddi cao la thudng bi nghi ngd khi thai
c6 bat thudng vé tim, xuong, hoac bat thudng
siéu am cau truc khac. Vi du, hoi chrng Noonan
la mét nhdm cac bénh troi trén NST thudng co
thé cd cac ddc diém siéu am trudce khi sinh giéng
véi trisomy 21, 18 va 13, chdng han nhu téng do
md& da gay tam ca nguyét dau tién [4,5]. RO
loan xuong sun lién quan dén gen FGFR3 la mot
nhom bénh thudng nghi ngd khi c6 ngan xuong
dli va xuang canh tay trén siéu am vao tam ca
nguyét thi hai [6]. Dbi v3i nhitng thai ky co siéu
am bat thudng, mét qui trinh chan doan xam Ian
két hgp véi xét nghiém di truyén phan tir thudng
can thiét d€ 1am rd nguyén nhan va tir dé tién
lugng cho thai ky. Tuy nhién, khi chdn doan cu
thé khdng dudc chi dinh va chi ¢ 'soft markers'
trén siéu am (vi du: tang xudng d6 md da gay
hodc xuong dai ngdn), thai phu thuGng mong
mudh dugc kiém tra bang xét nghiém khéng x&m
I3n do dd an toan cao hon so vdi ti€n hanh tha
thuat xam 1an [7]. Ky thuat gidi trinh tu thé hé
mdi vGi do chinh xac cao da va dang dugc Ung
dung rong rai trong viéc tam soat va phat hién
cac bién thé di truyén cd y nghia 1dm sang.
Chitty va cong su (2015) da cho thay ky thuat
NIPT bdng NGS cho phép ti€p can an toan han,
chinh xac hon va toan dién han trong sang loc
cac roi loan xugng sun nghiém trong [8]. Gan
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day han, nghién cu mang tinh dot pha cua
Zhang va cong su (2020) da ching minh xét
nghiém trudc sinh khéng xdm 1&n cé thé cung
cap thong tin di truyén cd gia tri d€ phat hién
mot phé réng cac bénh don gen trdi, bé sung
cho viéc sang loc hién tai cho cac thé di bdi hodc
sang loc ngudi mang gen bénh di truyén 1an [7].

Tai Viét Nam, dén nay chua coé nghién clu
nao s dung giai trinh tu thé hé mai dé sang loc
cac bénh dan gen tr6i do dét bién mdi cho thai
phu. Trong nghién cu nay ching t6i ti€n hanh
thiét k€ mot phugng phap sang loc trudc sinh
khong xam |&n mai dé phat hién céac bién thé gay
bénh mdi trong 30 gen c6 do tham (penetrance)
cao (hau hét 96-100%) lién quan dén 25 rai loan
don gen trdi phd bién va nghiém trong vdi tan
sudt mac cdng don 1a 1/600 (Bang 1).

Muc tiéu nghién clu: Xdc dinh dé nhay va do
dac hiéu ky thuit (analytical sensitivity and

specificity) cua phuong phap giai trinh tu’ gen thé

hé mdi trong viéc phat hién 25 bénh di truyén
tréi phé bién dua trén DNA ngoai bao cua thai
nhi (cell-free fetal DNA) trong mau thai phu.

Il. BOI TUQNG VA PHU'ONG PHAP NGHIEN CU'U

Thiét ké nghién ciru: thiét l1ap va danh gia
qui trinh.

Poi turgng nghién clru: Mau mau ngoa| Vi
cta 30 thai phu dan thai cd két qua sang loc
NIPT binh thudng va khong cé bat thudng siéu
am tai Vién Di truyén Y hoc trong thoi glan tur
thang 9/2021 dén thang 01/2022. M3u mau cua
chéng_thai phu dugc thu nhan cung thoi diém
thu mau mau ngoai vi cla thai phu.

Phuong phap nghién ciru: D& xac dinh do
chinh xac cta qui trinh, nghién clru thuc hién
phan tich 30 mau theo phudng phap trios gém
30 cdp mau mau cua thai phu mang thai don véi
tuan thai tUr 9 tuan tré Ién va mau mau cla
ngudi cha dé thu dugc ba loai DNA: DNA ngoai
bao cla nhau thai, DNA b6 gen cla cha va me.
Cac mau déu dugc g|a| trinh tu va d{ liéu dugc
phén tich tdng hgp dé dua ra két qua cudi cung.

Tach chiét DNA tir huyét tuong va mau
mau. Déi véi huyét tuang ly tach tr mau ngoai
vi cla thai phu: DNA ngoai bao (cell-free DNA)
dugc thu nhan bang phuang phap hat tir véi bd
kit MagMax cell-free DNA kit (Thermo Scientific,
burc) theo hu’éng dan cua bd kit. Boi véi mau
thai phu va chong, DNA bd gen (gDNA) dugc
tach chiét tir mau mau bang bd kit Magjet Whole
blood DNA (Thermo Scientific, Dch)

Xac dinh dot bién trong mau DNA ngoai
bao tir mau huyét tuong. Tdi thi€u 2ng DNA

ngoai bao (cfDNA) dudc st dung dé tao thu vién
bang bd kit NEBNext Ultra II (New Englands
Biolab, Hoa Ky) bao gom cac budc: chinh sira
dau mut, gan adaptor va khuéch dai bang phan
ing PCR (Polymerase Chain Reactlon) vGi sO
lugng chu ki t8i uu theo hudéng dan cua b kit.
Thu vién DNA dugc tién hanh lai-bat gilr véi cac
mau do déc hiéu cho 30 gen muc tiéu. B kit
xGen Lockdown reagent (IDT, Hoa Ky) dudc s
dung dé thuc hién tinh sach san phdm lai-bat gilr
clia cac gen muc tiéu nay. Thu vién lai-bat gilr
dugc xac dinh ndng dé bang bd kit dinh Iugng
Quantus (Promega, Hoa Ky) va tién hanh giai
trinh tu trén hé thong Nextseq 2000 (Illumina,
Hoa Ky) tai d6 sau trong ngudng_~10.000X.

Xac dinh dot bién trong mau DNA bd gen
cia cha me. TG6i thi€u 200ng DNA bd gen
(genomic DNA) dugc st dung dé tao thu' vién
bang bd kit NEBNext Ultra II FS (New Englands
Biolab, Hoa Ky) bao gém cac budc: phan manh
DNA, chinh stra dau mdt, gan adaptor va khuéch
dai bang phan (ng PCR (Polymerase Chain
Reaction) vGi sO Iu’dng chu ki t6i uu theo hudng
dan cla bd kit. Thu vién DNA dugc ti€n hanh lai-
bat gilr v6i cac mau do dac hiéu cho 30 gen muc
tiéu bang bd kit xGen Lockdown reagent (IDT,
Hoa Ky). Thu vién lai-bat gilr dugc xac dinh ndng
doé bang bd kit dinh lugng Quantus (Promega,
Hoa Ky) va tién hanh giai trinh tu’ trén hé théng
Nextseq 2000 (Illumina, Hoa Ky) tai d6 sau trong
ngudng 500X.

Phan tich két qua giai trinh tu. Két qua
giai trinh tu thé hé mdi dudc sao luu va gadi Ién
mdy chu dé& phan tich k&t qua. Trinh tuw DNA
dugc sdp x€p lén bd gen ngudi chudn (GRCh38)
dé xac dinh vi tri cla trinh tu nay trén bd gen
ngudi. Vi tri cla mai trinh tu trong cdp trinh tu
cho phép xac dinh bién ddi xay ra trén viing gen
muc tiéu. Phan mém phan tich sé xac dinh cac
bién d6i di truyén xay ra trong 30 gen muc tiéu
(dua trén phuong phap phan tich t6i uu hoa bdi
Vién nghién clru Broad thudc bai hoc Harvard -
Hoa Ky). DOt bién cia mau DNA ngoai bao
(cfDNA) trong huyét tuong dugc xac dinh la
nhitng bién thé cé tan sudt VAF (variant allele
frequence) I6n hon 2% va c6 do phu t6i thi€u
200X. Tan suat 2% tucng ('ng vd&i thé di hop cla
mau DNA ngoai bao cé ti Ié DNA nhau thai 4%
(fetal fraction). Dot bi€n dong mam (germline
mutation) clla mau DNA bd gen dugc xac dinh
trong viing ma hoa cta 30 gen muc tiéu.

Ill. KET QUA NGHIEN cU'U
D€ sang loc bénh trdi don gen, ching toi da

101



VIETNAM MEDICAL JOURNAL N°1 - APRIL - 2022

thiét k& qui trinh d& khao sat 30 gen lién quan
dén 25 bénh/hdi chirng di truyén trdi phd bién
nhat véi tan suat cong gop la 1/600 (I6n han tan
sudt mac hoi chiing Down la 1/700 - theo théng
ké cia Trung tdm Kiém soat Dich bénh clia Hoa
Ky). Nhdm bénh khao sat bao gébm cac bénh
than kinh, tim mach, xudgng sun, va hé théng
nghiém trong, phan I6n xay ra do cac dét bién

md&i ma khong c6 tién cin gia dinh ggi y nén dé
bi bd sét. Tuy nhién cac bénh nay can dugc phat
hién sdm dé quan ly trudc sinh, chuyén da va
chdm séc sa sinh tich cuc. Cac gen khao sat co
do tham tuyét doi (hau hét la 100%) do vay néu
thai mang dot bién mdi thi khd ndng biéu hién
bénh sé rat cao (Bang 1).

Bang 1. Théng tin cua 30 gen lién quan dén 25 bénh don gen tréi duoc khado sat trong

nghién cuu.

STT| Gen Hi chifng/bénh Cia pen” | hibn cim NGB®* | bantrtes
1 BRAF Noonan syndrome 99%
2 MAP2K1 |Cardiofaciocutaneous syndrome 1 99%
3 | MAP2K2 |Cardiofaciocutaneous syndrome 3 99%
Costello syndrome/ Noonan
4 HRAS syndrome 95%
Noonan syndrome 1/ LEOPARD
5 | PTPN11 syndrome /cancers 99%
6 SOS1 Noonan syndrome 4 99%
Noonan syndrome 5/ LEOPARD o
/ RAF1 syndrome 2 >99% 99% 4-10:10.000
8 NRAS Noonan syndrome 6/ cancers 99%
9 RIT1 Noonan syndrome 8 99%
10 SOS2 Noonan syndrome 9 99%
11 KRAS Noonan syndrome / cancers 99%
Noonan syndrome-like with loose
12 | SHOC2 anagen hair 99%
Noonan syndrome-like disorder
13 CBL with or without juvenile 97%
myelomonocytic leukemia
Ehlers-Danlos syndrome, classic,
type VIIA o o
14 | COL1AL Osteogenesis imperfecta, type 100% 5%
LILIILIV 3-4:100.000
Ehlers-Danlos syndrome, type VII B
15 | COL1A2 Osteogenesis imperfecta, type 100% 95%
LILIILIV
Achondroplasia
CATSHL syndrome
16 Crouzon syndrome 100% 99% 1-2:10.000
FGFR3 Hypochondroplasia
Muenke syndrome
Thanatophoric dysplasia type I, II
Antley-Bixler syndrome
Apert syndrome .
17 FarRY Crouzon syndrome 100% 99% 4:100.000
Jackson_Weiss syndrome
Pfeiffer syndrome type 1/2/3
18 JAG1 Alagille syndrome 96% 89% 1:70.000
19 CHD?7 CHARGE syndrome 100% 94% 10-12:100.000
20 NIPBL Cornelia de Lange syndrome 1 100% 97%
21 | SMC1A Cornelia de Lange syndrome 2 100% 99% 1-10:100.000
22 SMC3 Cornelia de Lange syndrome 3 100% 99%
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23 | RAD21 Cornelia de Lange syndrome 4 100% 44%
24 | HDACS8 Cornelia de Lange syndrome 5 100% 77%
25 | CDKL5 Epileptic encephalopathy Kho?(gélr;oan 87% Khong xac
26 | SYNGAP1 Intellectual disability 89% 89% dinh
27 | MECP2 Rett syndrome 100% 80% 12:100.000
28 NSD1 Sotos syndrome 1 100% 48% 7-20:100.000
29 TSC2 Tuberous sclerosis 1 100% 95% 1-2:10.000
30 TSC1 Tuberous sclerosis 2 100% 94% T
(*) va (***) Tan sudt bénh va d6 tham clia [S6 bién thé duang tinh ™ 29
gen dugc trich din tr GeneReviews that
(https://www.ncbi.nlm.nih.gov/books/NBK1116/) S6 bién thé am tinh ™ 3 149,440
; (**) Khd n&ng phat hién cla NGS dua trén that i
thong ké y van hién tai. SO bién thé duang tinh Ep 8
PO chinh xac bao gdm dd nhay va do dic ____gia
hiéu cla qui trinh dudc trinh bay dua trén viéc S6 bién thé am tinh EN 1
phat hién nhiing bién thé trong DNA ngoai bao _gia
so v8i DNA bd gen cla cha me. Tudi thai tai thdi Do nhay TP/(TP + FN) | 96.7%
diém 18y miu dao dong tir 15.6 tuan dén 25.6 Do dac hiéu TN/(TN + FP) | >99%
tudn. N6ng dd DNA ngoai bao cua nhau thai Gia tri tien lugng TP/(TP + FP) | 73.4%
(fetal fraction) dao déng tir 4,8 dén 24%. ___duong '
Trong nghién cltu ndy, cac bién thé ducng [ Gia tritién lugng am |TN/(TN + FN) | >99%
tinh that dugc xac dinh la nhifng bién thé cia |y BAN LUAN

nhau thai dugc phat hién di truyén tir cha.
Nghién c(tu phat hién 29 bién thé duang tinh
that. Cac bién thé duong tinh gid xay ra khi ca
cha va me déu cé nucleotit chudn nhung DNA
ngoai bao cho thdy bién thé khac. Nghién clu
phat hién 8 bién thé duong tinh gia trong téng
s6 30 mau. Ngudc lai, bién thé am tinh that dugc
dinh nghia la nhiing vi tri nucleotit chuan dugc
xac dinh dong thdi trén mau DNA ngoa| bao va
mau DNA bd gen cla cha me. DGi véi cac bién
thé am tinh that (cha me déu ddng hgp tir
nucleotit chuén), ¢4 hon 3 triéu vi tri trong 30
gen muc tiéu da dugc phat hién chinh xac trong
tong s6 30 mau DNA ngoai bao. Bién thé am tinh
gia dugc dinh nghia la nhu’ng bién thé di truyén
tlr cha hodc nhiing bién th€ mdi nhung khong
dugc phat hién trong mau DNA ngoa| bao tucng
'ng. C6 mét bién thé am tinh gia dugc xac dinh
khi tim thdy trén m3u DNA bd gen cua cha
nhung khong phat hién trén mau DNA ngoai bao
tugng Ung. S dung thong sO trén, nghién clru
xac dinh do nhay ky thuéat la 96.7% va do dac
hiéu ky thuat Ia >99% (Bang 2). Udc tinh gia tri
tién lugng dudng la 73.4% va gia tri tién lugng
am la >99%. ~

Bang 2. D nhay va do dac hiéu trong mau
huyét tuong (30 mau trios). TP, duong tinh thét.
TN, 8m tinh that. FP, duoing tinh gid. FN, m tinh gia.
cong thifc | Gia trj

Loai sd liéu

Mac du sang loc truGc sinh dang trg nén pho
bién d6i véi cac bat thudng nhiém sic thé, viéc
sir dung sang loc trudc sinh cho cac bénh di
truyen troi don gen van chua dugc phd bién do
con nhiéu thach thirc vé mdt ky thuat. Trong qui
trinh ma chdng t6i da xay dung, mau DNA ngoai
bao dugc giai trinh tu v&i d6 pha tinh toan la
~8.000x. Tuy nhién, d6 phu nay bao gom cac
phan tir khuyéch dai tir PCR cling nhu cac sai sot
Xay ra trong qua trinh giai trinh tu. Do do, dé
danh gid hiéu qua ky thuat cta qui trinh, ching
t6i st dung phén tich trios d€ xac dinh cac vi tri
trong 30 mau ma qui trinh cla chidng t6i da xac
dinh ding (dugng tinh that va am tinh that), tu
dd udc tinh dugc do nhay cla qui trinh la 96.7%
va do dac hiéu la >99%. Day la két qua kha
tugng dong vGi moOt nghién clu trudc day,
chitng té qui trinh clia chdng t6i da dat dugc
hiéu qua mong dc_ji [10].

Chung toi gap dugc 8 bién thé duang tinh gia
va 1 bién thé &m tinh gia. Nhu’ng bién thé du’dng
tinh gid nay la nhitng bién thé xuét hién ¢ mau
DNA ngoai bao nhung khong dugc tim thay G ca
cha 14n me. Tuy nhién, cd 8 bién thé nay déu
khong phai la bién thé gdy bénh theo phén loai
cla Clinvar. Do do, trong 30 mau DNA ngoai bao
tlr thai phu khoé manh, chdng t6i da khong tim
dugc bat ki dot bién gay bénh nao. Trong tucng
lai khi ap dung qui trinh trén thuc t€, nhiing bién
thé nay (d&c biét néu la bién thé gay bénh) can
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dugc kiém tra lai bdng cach giai trinh tu
amplicon chuyén biét cho tirng bién thé dé tranh
nhitng trudng hop dudng tinh gid gay lo lang
khdng can thiét cho thai phu. Bién thé dm tinh
gia xudt hién sé lam bo sét nhitng trudng hgp
thai bi bénh trong thuc t€. Do do, thai phu van
can duy tri khdm va siéu am dinh ki va co thé 13p
lai xét nghiém néu cd nghi ngd thong qua két
qua siéu am dé han ché t6i da trudng hap bo sbt.

Mot thach thirc khac khi xay dung qui trinh
cho bénh di truyén trdi don gen la sy’ khan hi€ém
cla cac mau duang tinh that (DNA ngoai bao cla
thai phu mang thai bi dét bién gay bénh trong 30
gen khao sat). Do dd, & nghién cltu nay, ching
tdi chi cd thé danh gia hiéu qua ky thuét cla qui
trinh théng qua phan tich bién thé di truyén tur
cha va me. P& c6 dugc udc tinh chinh xac do
nhay va do dac hiéu cta xét nghiém khi ap dung
trén lam sang, budc ti€p theo la thiét k& va thuc
hién th(r nghiém lam sang trén s6 mau Ién. Tém
lai, két qua cla nghién cttu nay la tién dé cho
viéc m@ rong pham vi khao sat cia xét nghiém
NIPT d€ sang loc cac di tdt bdm sinh do bénh
dan gen troi khi thai phu c6 bat thudng siéu am,
chdng tudi cao, ¢d tién cin gia dinh da sinh con
mac cac bénh khao sat, hodc thai phu mudn mot
xét nghiém khéng xam lan khao sat rong.
V. KET LUAN

Nghién cru da thiét ké thanh cong qui trinh
Ung dung ky thuat NGS trong sang loc trudc sinh
khong xam I&n cho cac bénh don gen. Téng cdng

cd 30 gen dudc khao sat lién quan dén 25 hoi
chirng di truyén troi phat sinh phan 16n do cac
dot bién méi & thai. Xét nghiém nay co thé phat
hién chinh xac bién thé tir DNA ngoai bao cla
nhau thai tir huyét tuong ctia me véi do nhay va
do dac hiéu cao.
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Léc dong mach chi type A cap tinh — mot dang bénh
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Nghién clru mo ta hoi cfru véi ¢§ mau thuén tién, gom
tat ca cac bénh nhan dugc phau thuat diéu tri l6c DMC
type A giai doan 2018 — 2021, tai Trung tdm Tim
mach va long nguc, bénh vién Hiu nghi Viét Birc. Két
qua: C6 201 trudng hgp, tudi trung binh 57 +12 tu0|
nam gIO'I chiém 76,7% (154 ca). Chén ép tim cdp
truSc mé biéu hién g 7,5% (14 ca). Bénh nhén co kiéu
hinh Marfan chiém 4% (8 ca). Phuong phap phau
thuat: thay dong mach chu Ién don thuan 51,2% (103
ca), thay ban phan quai va toan bd quai lan lugt la
16,9% va 22,9%, trong dé phau thuat voi voi cai tién
chiém 10,9%. Thai gian diéu tri hGi sic trung binh
12,1 + 8,8 ngay, ty Ié md khi quan 15,8 %. Tu vong
sém tai vién gap & 22 ca (10,9%) do nhiéu nguyen
nhan khac nhau Két luan: trong vai nam gan day,
chung t6i dd ap dung nhiéu ky thust mé da dang va
cdp nhat dé diéu tri bénh 16c ddng mach chl type A



