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Tém tat

Muc tiéu: Danh gid budc dau hiéu qua ky thuit va gia tri lam sang cta quy trinh
xét nghiém di truyén tién lam t6 cho bénh don gene (preimplantation genetic
testing for monogenic disorders - PGT-M), str dung bd kit Eurofins trong thwc hanh
thu tinh trong 6ng nghiém (IVF). Phwong phdp nghién ciru: Nghién cru cat ngang
ho6i ctru trén 32 cdp vo chong cé chi dinh PGT-M, quy trinh st dung bo kit tw phat
trién (Eurofins) tai Bénh vién Nam hoc va Hiém muén Ha Noi. Két qud: Trong 163
phéi nang dwogc sinh thiét, 37 phdi (22,7%) mang dot bién bénh ly, 118 phdi
(72,4%) da diéu kién chuyén, 3 phéi (1,8%) that bai khuéch dai va 5 phoi (3,1%)
khong c6 két ludn. Ty 1é xét nghiém thanh cong dat 95,1% va ty 1é bao céo la 96,9%.
Tong céng 28 bénh nhan thwc hién 40 chu ky chuyén phoi, véi ty 1é c6 thai 1am
sang dat 72,5%, ty 1€ thai tién trién la 65,0% va ty 1é tré sinh s6ng la 62,5%. Dir liéu
theo ddi trwéce sinh va sau sinh & 9 trwong hop déu phtu hop véi chidn dodn PGT-M.
Két ludn: Két qua budc dau cho thay quy trinh xét nghiém PGT-M st dung bd kit
Eurofins c6 do on dinh ky thuit tét va mang lai két cuc 1am sang thuin loi trong
thwc hanh IVF thuong quy.

Tir Khoa: Xét nghiém di truyén tién lam t6; Bénh don gene; Gidi trinh tw thé hé mai;
Haplotype.
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PRELIMINARY EVALUATION OF THE TECHNICAL PERFORMANCE OF
PREIMPLANTATION GENETIC TESTING FOR MONOGENIC DISORDERS
USING A SELF-DEVELOPED KIT

Abstract

Objectives: To preliminarily evaluate the technical performance and clinical
value of preimplantation genetic testing for monogenic disorders (PGT-M) using a
Eurofins -Gentis self-developed kit in routine in vitro fertilization (IVF) practice at
Methods: This

cross-sectional study included 32 couples with indications for PGT-M using the

Hanoi Andrology and Fertility Hospital. retrospective
Eurofins -Gentis kit. Results: Among 163 biopsied blastocysts, 37 embryos (22.7%)
carried pathogenic variants, 118 embryos (72.4%) were suitable for transfer, 3
embryos (1.8%) showed amplification failure, and 5 embryos (3.1%) yielded
inconclusive results. The amplification success rate was 95.1%, and the diagnostic
reporting rate was 96.9%. A total of 40 frozen embryo transfer cycles were
performed in 28 patients, resulting in a clinical pregnancy rate of 72.5%, an
ongoing pregnancy rate of 65.0%, and a live birth rate of 62.5%. In nine cases with
available prenatal or postnatal confirmation, all PGT-M results were fully
concordant. Conclusion: These preliminary findings indicate that the PGT-M
workflow using the Eurofins kit demonstrates good technical robustness and

favorable clinical outcomes in routine IVF practice.

Keywords: Preimplantation genetic testing; Monogenic disorders; Next-generation

sequencing; Haplotype.

PAT VAN PE
Xét nghiém di truyén tién lam t6 doi
véi bénh don gene dong vai tro quan
trong trong hd tro sinh san hién dai, cho
phép phat hién va loai trir cac phoi
mang dot bién giy bénh trudc Kkhi

chuyén vao budng tr cung, ning cao
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hiéu qua thu tinh trong 6ng nghiém va
giam ganh nang bénh tat di truyén [1, 2].
Tai Viét Nam, PGT-M bat dau dworc trién
Khai trong khoang hon 10 nam tré lai
day. Tuy nhién, phan lén cac trung tim
IVF tai Viét Nam hién van phu thudc vao

cac bo kit thwong mai nhap khiu véi chi
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phi cao, thoi gian cung rng kéo dai va
khd ndng tuy bién han ché theo dic
diém di truyén cua tirng bénh nhan. B6
kit PGT-M Eurofins dwoc phat trién dwa
trén nén tang két hop khuéch dai gene
da moi va phan tich haplotype bang
cong nghé gidi trinh tw thé hé mdoi
(Next-Generation Sequencing - NGS), hé
théng marker dwoc thiét ké dic hiéu
cho tirng bénh, két hop phéan tich lién
két di truyén theo tirng gia dinh nham
xac dinh chinh xac trang thai mang dot
bién ctia phoi, giam nguy co ADO (Allele
dropout - hién twong mat/1éch alen) va
sai phan loai do tai to hop. Quy trinh téi
wu hda cho phép tich hop dong thoi
phin tich dot bién truc ti€p va
haplotype trong mot quy trinh théng
nhit. Cac dir liéu 1dm sang vé hiéu qua
va do tin cdy cua bo kit nay trong thuc
hanh PGT-M hién chwa dwoc kiém
chirng rong rai va cap nhat. Nghién ctru
ndy dwoc thwc hién nham: Pdnh gid
bwéc ddu hiéu qud ky thudt va gid tri
ldm sang cta xét nghiém PGT-M st dung
b6 kit tw phdt trién (Eurofins) trong
chdn dodn cdc bénh don gene tai Bénh

vién Nam hoc va Hiém mudn Ha Néi.

POI TWONG VA PHUONG PHAP
NGHIEN CU'U

1. P6i two'ng nghién ciru

GOom 32 cdp v chong tham gia thu
tinh trong 6ng nghiém tai Bénh vién
Nam hoc va Hiém mudn Ha Noi, cé
mang gene bénh/mac bénh di truyén
don gene va duoc chi dinh PGT-M.

* Tiéu chudn lwa chon: C6 chi dinh
PGT-M do: (i) Tién st sinh con hoac thai
ky mac bénh di truyén don gene da
dwgc xac dinh; (ii) cd hai vo chong
mang bién thé gy bénh clia cing mot
gene hoac (iii) mang dot bién giy bénh.
C6 ho so di truyén day da dé phan tich
haplotype (bao gdbm mau cha, me va it
nhit mot nguwoi than bac mot clia nguoi
mang bién thé). Thwc hién IVF va sinh
thiét phoi tai Bénh vién Nam hoc va
Hiém mudn Ha Noi; mau dwoc phan tich
di truyén bang bo kit PGT-M ndi dia do
phong xét nghiém Eurofins phat trién.

* Tiéu chudn loai trir: Cac truedong hop
khong c6 di mau di truyén dé xay dung
haplotype hoac khong hoan thanh quy
trinh IVF/PGT-M.

* Pia diém va thoi gian nghién ciru:
Nghién cru dwoc tién hanh tai Bénh
vién Nam hoc va Hiém mudn Ha Noi tir
thang 01/2020 - 5/2023.

45



TAP CHi Y DU'Q'C HOC QUAN SU’' SO 8 - 2026

2. Phwong phap nghién ctru

* Thiét ké nghién ctru: Nghién ctru cit
ngang hoi ctru.

*C& mdu va chon mdu: TAt ca cac
phéi nang dwgc sinh thiét tir cac chu ky
IVF ¢6 chi dinh PGT-M, phan tich bang
bd kit PGT-M Eurofins. B6 kit nay st
dung hon 2.000 da hinh don nucleotide
(single nucleotide polymorphism - SNP)
nam vé hai phia clia cic gene phan tich,
duwoc lwa chon phu hop véi quan thé
nguwoi Viet Nam. Cac SNP muc tiéu nay
dwoc khuéch dai va gidi trinh tw trén hé
théng giai trinh tw thé hé mdi NextSeq
550 cta Illumina. Dt liéu giai trinh tw
dwoc phan tich bang phdn mém tin sinh
chuyén dung, tir d6 phat hién cac SNP
c6 y nghia cho phan tich di truyén lién
két va bao cao két qua.

* Quy trinh thu thdp théng tin: (i) Xac
dinh cac cap vo chong c6 chi dinh
PGT-M (kém theo két qua xét nghiém di
truyén); tw van di truyén, thu thip ho
so va ky cam két tham gia nghién ctru.
(ii) Thwc hién chu ky IVF va 1dy mAu.
MaAu sinh thiét, cing v&i miu mau toan
phan cda cic thanh vién trong gia dinh,
dwoc chuyén dén phong xét nghiém
Gentis-Eurofins dé phan tich PGT-M.

Cac phoi khéng mang dot bién gene
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dich dwoc lwa chon dé chuyén phoi. (iii)
Chuyén phoi va theo doi. (iv) Panh gia
két qua, ghi nhin cac chi s6 1am sang;
so sdnh d0 chinh xac v&i két qua
déi chirng.

*Xtr ly s6 liéu: D& liéu dwgc xtr ly
bang phan mém STATA 18.0. Cac bién
duoc trinh bay dwéi dang trung binh *
do 1éch chudn (X + SD), tAn suit va
ty 1€ %.

3. Pao dirc nghién ciru

Nghién cttu dwgc thong qua boi
Hoi dong Khoa hoc cia Bénh vién Nam
hoc va Hiém mudén Ha NoOi (so
05/2022/BB-HPKH-BVNH) va

hién theo dung quy trinh nghién ctru

thuc

khoa hoc ctia Bénh vién. S6 liéu nghién
ciru dwoc Bénh vién Nam hoc va Hiém
mudn Ha Noi cho phép st dung va cong
bo. Nhom tac gid cam két khong c6 xung

dot loi ich trong nghién ctru.

KET QUA NGHIEN CG'U

Nghién cru bao gom 32 cdp vo chong
lién quan t&i 15 bénh don gene, thuc
hién 35 chu ky choc hut noan c6 chi
dinh PGT-M. Tong cong 163 phdi nang
dwoc sinh thiét va phan tich. Tuoi trung
binh cia ngwoi me la 31,6 + 3,7, AMH
trung binh l1a 4,36 ng/mL.
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Bang 1. Dic diém cta déi twong nghién ciru.

S6 cap S6 chu ky S6 phoi

Bénh don gene " .,
vo chong (n) PGT-M (n) phan tich (n)

Hemophilia A 3 3 12
DMD 8 8 39
SMA 7 7 36
ARC 1 1 1
HLH 1 1 5
DCM 1 2 3
CNM 1 1 5
SMARD 2 3 9
CAH 2 2 11
ADPKD 1 2 16
aHUS 1 1 4
RTD 1 1 12
CTLN2Z2 1 1 2
Thi€u men 5 - a reductase 1 1 3
0] 1 1 5
Téng 32 35 163

(DMD: Teo co Duchenne; SMA: Teo co tuy; ARC: Hdi chithg co ctthg khép bdm sinh
- Réi loan chirc ndng thdn - & mdt; HLH: Hi chitng thwc bao mdu, CAH: Tdng sdn
tuyén thwong thdn bdm sinh; DCM: Bénh co tim gidn; CNM: Bénh co tim bdm sinh
nhdn trung tdm; SMARD: Teo co tily kém suy hé hdp; ADPKD: Thdn da nang di truyén troi;
RTD: Loan sdn éng thdn; CTLNZ2: Loan sdn éng thdn; OI: Xwong thiy tinh)

Tong s6 cac cap vo chong chi thwe hién mot chu ky IVF/PGT-M la 28/32 (87,5%).
B0 kit PGT-M da dwoc ap dung thanh cong trén phé bénh da dang. Trong dé, phé
bién nhit la teo co Duchenne (8 ca) va teo co tuy (7 ca).
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Bang 2. Dic diém cac bénh don gene dwoc xét nghiém PGT-M.

Bénh don gene

Tinh di truyén

Loai dot bién

Hemophilia A
DMD

SMA

ARC

HLH

DCM

CNM

SMARD

CAH

ADPKD

aHUS

RTD

CTLN2Z2

Thiéu men 5-a reductase

Ol

Lan lién két X
Lan lién két X
Lan NST thudong
Lan NST thudong
Lan NST thwong
Troi NST thudng
Lan lién két X
Lan NST thwong
Lan NST thwong

Troi NST thudng
Troi NST thudng
Lan NST thuwong
Lan NST thwong
Lan NST thwong
Lan NST thuwong

Dot bién diém

Dbot bién méit doan, ldp doan
Dot bién mit doan

DPot bién diém

Dot bién 13p doan

D6t bién mat doan

D6t bién diém

Dot bién diém

POt bién diém, dot bién chuyén
doan, dot bién mat doan

D6t bién mat doan

D6t bién diém

Dot bién diém

D6t bién mat doan, dot bién diém
D6t bién diém

Dot bién diém

(DMD: Teo co Duchenne; SMA: Teo co tiy; ARC: Hi chitng co citng khép bdm sinh

- Réi loan chirc ndng thdn - & mdt; HLH: Hi chitng thwc bao mdu, CAH: Tdng sdn

tuyén thwong thdn bdm sinh; DCM: Bénh co tim gidn; CNM: Bénh co tim bdm sinh

nhdn trung tdm; SMARD: Teo co tiy kém suy hé hdp; ADPKD: Thdn da nang di truyén troi;
RTD: Loan sdn éng thdn; CTLN2: Loan sdn éng thdn; Ol: Xwong thiy tinh)

Bang 2 cho thay cac bénh don gene dwoc thwe hién PGT-M bao gom ca bénh lién

két nhiém sic thé X, 1dn va trdi trén nhiém sic thé thwong. Cac loai dot bién dwoc

phat hién da dang, dot bién diém (thay thé, mit hodc thém base nhd), dot bién lip

doan nhd, dot bién mat doan nho6 hodc 16n, va dot bién phirc hop (chuyén doan

gene CYP21A2 trong bénh tang san thwong than bam sinh).
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Bang 3. Két qua xét nghiém PGT-M trén tirng bénh (n = 163).

Két qua S6 phoi Binh Di Pong hgp/ Khongcod SO phoi

PGT-M phin tich thwong hop banHT/diHP kétqua chuyén
Hemophilia 12 6 1 5 0 5
DMD 39 18 11 7 3 9
SMA 36 23 11 2 5
ARC 1 0 1 0 0 0
HLH 5 2 2 1 0 2
DCM 3 2 0 0 0 1
CNM 5 1 2 1 1 1
SMARD 9 1 5 3 0 3
CAH 11 3 5 3 0 2
ADPKD 16 6 9 0 1 3
aHUS 4 2 2 0 0 1
RTD 12 1 7 3 1 1
CTLN2Z2 2 0 2 0 0 1
Thiéu men 3 1 2 0 0 1
5-a reductase
0)| 5 1 1 3 0 1

(DMD: Teo co Duchenne; SMA: Teo co tiy; ARC: Hji chitng co cttng khép bdm sinh
- Réi loan chirc ndng thdn - & mdt; HLH: Hi chitng thwc bao mdu, CAH: Tdng sdn
tuyén thwong thdn bdm sinh; DCM: Bénh co tim gidn; CNM: Bénh co tim bdm sinh
nhdn trung tdm; SMARD: Teo co tily kém suy hé hdp; ADPKD: Thdn da nang di truyén troi;
RTD: Loan sdn 6ng thdn; CTLNZ2: Loan sdn éng thdn; OI: Xwong thiy tinh; HT: Hop tir;
HP: Hop phtic)

S6 phoi dwoc phan tich trong méi chu ky dao dong tir 1 - 10 phoi. Cac gia dinh

déu co6 phoi da diéu kién dé chuyén.
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Bang 4. Hiéu qua phan tich PGT-M (n = 163).

Két qua phan tich S6 lwong (n) Ty 1€ (%)

Phoi mac bénh 37/163 22,7
Phéi du diéu kién chuyén 118/163 72,4
Phoi c6 két luan xac dinh 155 95,1
That bai khuéch dai DNA 3/163 1,8

Phoi khuéch dai DNA thanh cong 160 98,2
Khong két ludn do ADO 5/163 3,1

Ty 1é chin doan thanh cong 155/163 95,1
Ty 1€ c6 thé bao cdo két qua 155/160 96,9

Ty 1é chan doadn thanh cong dat 95,1% (155/163), ty 1é c6 thé bao cdo két qua la

96,9% (155/160).

S6 lwong

163
118
40
l ’ )

Phoi sinh thi€t Phoi dd diéu kién  Phoi chuyén Thai 1am sang

Thai sinh sdng

Hinh 1. Két qua xét nghiém va chuyén phéi (PGT-M).

Tong cong 118 phéi binh thwong/di hop tir mang gene dwoc lwa chon dé chuyén.
C6 28 bénh nhan tién hanh 40 I4n chuyén phoi. Ty 1é c6 thai 1Am sang la 72,5%

(29/40). Ty 1é sinh séng 14 62,5% (25/40).
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Xac nhin chin doan di truyén: C6 9
trweong hop mang thai dwgc thuc hién
chin doan x4c nhan bang choc 6i/phan
tich sau sinh. Tat ca cac truwong hop déu
cho két qud phu hop véi xét nghiém
phéi ban dau, do chinh xac 100% trong
nhém dwoc xac nhan.

BAN LUAN

Két qua cho thidy quy trinh xét
nghiém PGT-M c6 tinh kha thi cao véi ty
1é khuéch dai DNA va ty 1é chidn doan
thanh cong & mic tét, dong thoi ghi
nhan két cuc 1am sang thuin lgi sau
chuyén phoi. PGT-M la xét nghiém phat
hién bién thé gy bénh da biét & cac roi
loan don gene, thwong két hop phan
tich lién két bién thé giy bénh véi SNP
l1an cin dé gidm rui ro tinh trang ADO,
tai t6 hop va nhiém mau. Py 1a chién
lwgce c6t 16i dwoc ESHRE/ASRM khuyén
nghi trong thwc hanh [1, 2]. Bo kit tw
phét trién st dung NGS muc tiéu cho >
100 gene bénh, phat hién truc tiép bién
thé két hop haplotyping tir dir liéu SNP
cla gia dinh dé dwa ra két ludn. Pay la
cach tiép cin twong tw cic nén tang
NGS-haplotype/karyomapping da dwoc
bao céo 1a hiéu qua, chinh xac va cé thé
tich hop véi danh gia 1éch boi (PGT-A)
trén ciing mau té€ bao 14 nudi [2, 3].
Chung t6i thu dwoc ty 1é chidn doan
thanh cong dat 95,1% va ty 1é bao cdo
két qua 1a 96,9%, phan anh d6 on dinh
va do tin cay ky thuat cao cua bo kit
PGT-M phat trién tai Eurofins. Trong

cac treomg hop x4ac nhan di truyén bang
choc 6i hodc xét nghiém sau sinh, két
qua hoan toan phu hop véi div liéu xét
nghiém phéi ban dau (d6 chinh xac la
100%). O cac tng dung NGS-haplotype
cu thé, ty 1& mau c6 két luan thwong dat
khoang 93 - 95% tuy bénh va labo [4].
Theo ESHRE, ty 1é sai chidn doan dwoc
bao cao la rat thip (< 0,1%) [2]. Ty 1é
that bai khuéch dai (1,8%) va ADO
(3,1%) trong nghién ctru cta chung toi
phu hop cic chuidn méc dwoc khuyén
nghi [2]. M0t nghién ctru thyc nghiém
cling cho thay khi sinh thiét TE 5 - 7 té
bao & phdéi ngay 5, ADO khoang 5%
trong khi & phoi ngay 3 1a xap xi 25%
[5]. T6i wu WGA, thiét ké SNP /haplotype
va kiém soat nhiém trong quy trinh ctia
ching t6i dang hiéu qua phu hop muc
tiéu chuyén mén ADO modi locus < 5%
hoac = 0 - 8% trong cac thi nghiém don
bao trwéce [6]. Nghién ctru ghi nhan ty 1€
c6 thai lam sang dat 72,5% va ty 1€ thai
sinh séng dat 62,5% & 40 lan chuyén
phoi. Ty 1é say thai lam sang va lwu thai
som lan lwot 1a 5,0% (2/40 trueong hop)
va 5,0% (2/40 trwong hop). Cac ty 1é
nay cao hon so véi cac bdo cio téng
quan hé thong vé chu ky PGT-M khéng
kém PGT-A. Cu thé, ty 1é thai lAm sang
dat 32,5% va ty 1é sinh con dat 28,1%
tinh theo chu ky. Theo sé lan chuyén
phéi, ty 1&é nay lan lwot 1a 21,2% va
18,6%; nhom c6 PGT-A, mirc trung binh
theo I4n chuyén phéi (37,0% va 31,8%)
thip hon két qua cua ching tbi [7].
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Poulton va CS ghi nhén ty 1é sinh s6ng
theo 14n chuyén phéi dat 44,8%, cao
hon s6 trweong hop thwe hién IVF chung
clia trung tAm da hd trg, PGT-M c6 thé
dem lai két cuc thuin loi hon & mét sé
boi canh thwc hanh [8]. Tinh kha thi ky
thuat cta bo kit va lgi ich thwc té Kkhi
trng dung bo kit nay trong lwa chon phoi
khong mang bénh don gene, gbp phan
cai thién ty 1é thanh cong IVF tai co s&
thwc hanh.

KET LUAN

Nghién cru bwéc dau cho thdy quy
trinh xét nghiém PGT-M st dung bd kit
Eurofins c6 tinh kha thi cao trong thuc
hanh IVF, véi ty 1é khuéch dai DNA va
ty 1é chidn doan thanh cong & mic tot.
Két cuc 1dm sang sau chuyén phéi ghi
nhan ty 1é thai lAm sang va sinh song &
mtrc kha quan.

Loi cdm on: Nhém nghién ctru xin
tran trong cdm on BSCKI H6 Vin Thang
da hé tro thu thap s6 liéu va tham gia
trién khai nghién ciru. Nném tac gia xin
chan thanh cdm on cac bénh nhan va
gia dinh da déng y tham gia nghién cttu,
tao diéu kién thuln loi cho viéc thu thap
di liéu va theo doi két qua.
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