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Say thai lién tiép 1a mét bién chirng sén khoa nguy hiém cé lién quan dén céc dét bién gen huyét khoi.
Tuy nhién, phén tich thd cong céc t6 hop gen la khéng kha thi véi sb long gen I6m. Do dé, chiing téi thuc
hién nghién ctru str dung mé hinh hoc may MDR (Multifactor Dimensionality Reduction) nhdm phén tich di
liéu di truyén va xac dinh céc t6 hop gen lién quan dén nguy co sdy thai lién tiép trén déi twong phu niv cé
tién str sdy thai. Pay la mét nghién ctru cat ngang héi ctru duoc tién hanh tai B6 mén Y Sinh hoc - Di truyén,
Trwong Pai hoc Y Ha Néi va Vién Céng nghé DNA va Phéan tich Di truyén Genlab. Két qua phén tich té hop
9 gen cho théy déi tuong c6 ddng hop tr dot bién gen SERPINE1-675 4G/5G va dj hop tr MTR ¢.2756A>G
(p.Asp919Gly) cé nguy co sdy thai lién tiép cao gép 9,36 14n. Té hop hai gen trén dat d6 chinh xéc dw doan
14 61,31% v6i dé nhat quan 8/10 khi kiém dinh chéo. Nghién ctru cho théy tiém ndng MDR trong viéc duw doén
céc t6 hop gen cé kha nang ting nguy co sy thai lién tiép , tir dé duwa ra nhiing tw van va diéu tri pht hop.

Tir khéa: MDR, say thai lién tiép, gen huyét khéi, SERPINE1-675 4G/5G, MTR c.2756A>G.

l. DAT VAN BE

Say thai lién tiép (Recurrent pregnancy
loss) 1a bién chirng san khoa nguy hiém anh
hwéng 1 - 4% phu nir dang trong dd tudi sinh
san. Nhitng nguyén nhan dwoc dé cap, bao
gdm béat thwdrng nhiém sac thé, bat thwong to
cung, rdi loan ndi tiét, mién dich va huyét khdi
di truyén tuy nhién van con khodng 50% phu
ni mac say thai lién tiép chwa xac dinh dwoc
nguyén nhan cu thé." Nhitng ndm gan day cac
yéu t6 di truyén lién quan dén réi loan déng
mau ngay cang duwgc quan tam, trong do, vai
trd clia cac dot bién gen lién quan dén qua trinh
dong mau nhuw F5 ¢.1691G>A (p.Arg506Gin),
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F2 ¢.*97G>A, MTHFR, SERPINE1... da duwoc
nghién ctru rong rai.23 Tuy nhién, phan I6n cac
nghién ctru hién nay mai chi tap trung vao viéc
phan tich anh hwdng cla tirng da hinh gen mét
cach doc lap. Viéc tinh toan thi céng dé tim ra
cac t6 hop da hinh gen Ia rat khé khan va dé bd
s6t nhitng twong tac tiém an gitva cac gen. Su
phat trién cda cac thuat toan hoc may, nhv MDR
(Multifactor Dimensionality Reduction), d@ mé' ra
kha n&ng phan tich hiéu qua cac td hop da hinh
gen tir nhitng co s& di¥ liéu Ion. Dé giai quyét
han ché dé, mé hinh Multifactor Dimensionality
Reduction (MDR) dwoc phat trién nhdm phan
tich t6 hop gen-gen c6 lién quan dén kiéu hinh
bénh. M6 hinh nay khéng chi phan loai cac t6
hop theo nguy co' ma con cé kha nang phat hién
vai trd tiém an cla cac gen khong co y nghia khi
phan tich don 18, tv d6 hd tro' tién lwong nguy
co say thai lién tiép hiéu qua hon.
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Tai Viét Nam, MDR la huwdéng nghién clru
m&i trong viéc phan tich twong tac gilba cac da
hinh gen 1én biéu hién bénh. Tuy nhién, hién
tai chwa c6 nghién ctru nao trng dung MDR
dé& phan tich méi twong quan gitra cac da hinh
gen huyét khéi véi tinh trang say thai lién tiép .
Vi vay, chung téi thwc hién nghién ctru nay voi
muc tiéu: 'ng dung mé hinh MDR xac dinh t6
hop gen co gia tri tién lweng tinh trang say thai
thai dién trén quan thé phu niv Viét Nam.

I. DOI TUQNG VA PHUONG PHAP
1. Déi twong

Tiéu chuén Iwa chon:

- Ngudi bénh nir trong dé tudi sinh san,
da co tién sk say thai. Cac ngudi bénh duoc
phan loai thanh 2 nhém: Nhém say thai 1 lan va
nhém ngudi bénh say thai lién tiép (cé it nhat 2
ho&c nhiéu lan say thai lién tiép.*

- Ngw&i bénh dugc thye hién can 1dm sang
sang loc nguyén nhan say thai: nhiém séc thé
dd; mién dich (khang déng lupus, khang thé
khang cardiolipin, khang beta-2 glycoprotein I);
siéu dm vung chéu, chup X-quang va ndi soi
budng ttr cung; xét nghiém ndi tiét - chuyén
hoa (TSH, prolactin, dung nap glucose néu chi
dinh); cung cac xét nghiém khac (céng thirc
mau, FSH, estradiol, progesterone...)- Nguwoi
bénh duwgc xét nghiém gen béng PCR theo bd
xét nghiém gen huyét khéi tai Vién Céng nghé
DNA va phan tich di truyén Genlab gém 9 gen:
F2 c.*97G>A, F5 c.1691G>A (p.Arg506Gin),
MTHFR c.677C>T (p.Ala222Val), MTHFR
c.1298A>C (p.Glu433Ala), SERPINE1 -675
4G/5G, F13A1 c.103G>T (p.Val34Leu), FGB
B-455 G>A, MTR c.2756A>G (p.Asp919Gly),
MTRR c.66A>G (p.lle22Met).

Tiéu chuan loai troe:

- Nguoi bénh cé thai tbng xuét ra khdi budng
tlr cung sau 22 tudn hoac trong lwong trén 500
gram.

- Ngwoi bénh dinh chi thai chd dong/pha thai
theo chi dinh ctia bac sf.

- Ngw&i bénh sady thai do cac nguyén nhan
da xac dinh®:

+ B4t thuwong cAu truc gidi phau to cung.

+ B4t thwdng nhiém séc thé thai nhi.

+ Bénh ly noi tiét: thiéu hut pha hoang thé,
rbi loan androgen (bao gém rdi loan LH), rdi
loan prolactin, dai thdo dwong, rdi loan chirc
nang tuyén giap.

+ HOi chirng khang phospholipid, cac bénh
ly tw mién hé théng khac.

- H6 so nguoi bénh khong cé day da thong
tin.

2. Phwong phap

Thiét ké nghién ctru

Nghién ctru cét ngang hdi ciru tir thang
10/2019 dén thang 10/2023 tai B& mén Y Sinh
hoc - Di truyén, Trwong Pai hoc Y Ha Noi va
Vién cong nghé DNA va phan tich di truyén
Genlab.

Phwong phap chon méu

Chon mau thuan tién. Nghién ctu tuyén
chon dwgc 826 ngwoi bénh théa man tiéu
chuén chon mau, bao gdm 176 ngudi bénh say
thai 1 1an va 176 ngwdi bénh say thai lién tiép .

Quy trinh nghién ciru:

- Bwéc 1: Hoi cvu lai hd so bénh an va két
qua xét nghiém tai Vién cong nghé DNA va
phan tich di truyén Genlab, lwa chon déi twong
theo tiéu chuan lwa chon va tiéu chuan loai trie.

- Bwdrc 2: Ma héa an danh cho bd div liéu thu
thap dugc. Cac ngwoi bénh phu hgp tham gia
nghién ctru dwogc loai bé cac thong tin ca nhan
c6 thé dinh danh, chi giir lai két qua xét nghiém
gen va kiéu hinh say thai. Méi ngudi bénh dugc
méa héa bang 1 ma nghién clru riéng (ng véi bd
dir liéu gbc ban dau.

- Bwdc 3: Phan tich dic diém da hinh
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don gen cia 9 gen huyét khéi lién quan dén
qua trinh tang dong & phu ni¥: F2 c.*97G>A,
F5 «¢.1691G>A  (p.Arg506GIn), MTHFR
c.677C>T (p.Ala222Val), MTHFR c.1298A>C
(p.Glu433Ala), SERPINE1 -675 4G/5G, F13A1
c.103G>T (p.Val34Leu), FGB -455 G>A, MTR
€.2756A>G (p.Asp919Gly), MTRR c.66A>G
(p.lle22Met).

- Bwéc 4: Sir dung mé hinh hoc may MDR
tim ra t& hop gen cé y nghia tién lwong véi tinh
trang say thai lién tiép.

X ly s6 liéu

Téng quan vé phan mém MDR

- Nghién ctru s dung phadn mém MDR
phién ban 3.0.2 (https://mybiosoftware.com/

mdr-2-0-multifactor-dimensionality-reduction.
html#google_vignette).

- Nguyén tac hoat dong cua thuat toan MDR:

MDR (Multifactor Dimensionality Reduction)
la cdng cu hoc may giup danh gia twong tac
gitra cac gen véi kidu hinh cu thé, khac phuc
duoc 2 nhwoc diém chinh trong cac nghién ctvu
phan tich gen: khé khan khi phan tich da bién
béng cac phwong phap théng ké truyén théng,
bd di¥ liéu nhd khong co y nghia théng ké.

MDR téng hop tat c& cac t6 hop gen co
thé xay ra tir s6 lwong bién dwoc lwa chon. Vi
du: Véi 3 gen, méi gen c6 3 kiéu gen téng hop
duwoc 3° = 27 t6 hop cé kha nang. Ty Ié kiéu
hinh nhém mang bénh va nhém dbi chirng cla
céac té hop dwoc théng ké theo bo sb liéu.

Cac t6 hop dwoc gan nhan 1a nguy co cao
néu ty 1& ca bénh/ca déi chirng > 1 va nguy co
thap néu ty 1& nay < 1. Sau khi phan loai dwoc
nguy co, MDR sé& chuyén tir phan tich da bién
thanh phan tich don bién (cé/khéng cé té hop
gen va mang bénh/khéng mang bénh).

S6 lugng gen phan tich t6 hdp: 3,4,5,6,7,8,9

Budce (1)
Gen1
Lya Xirly
chon té Qua
hgp gen tép
huin
12 luydn

13

Gen2

14

Budc (2): ddnh gia tuong tac

Gen1
28 0.23 133
’ o~
g 033 333 04
013 056 an

Budc (3): Gan nhan nguy cd
cao (H) va nguy co thép (L)

Gen 2

Gen 1

M 4

Hinh 1. Nguyén tac hoat déng cua thuat toan MDR
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- Thuat toan MDR s dung phwong phap
kiém dinh chéo (Cross-validation) kh&c phuc
nhwoc diém cla bd sé liéu nhd. Tap di liéu sé
duwoc chia thanh nhiéu tap con, trong d6 mot
tap di liéu con s dung dé kiém dinh va cac
tap dir lieu con lai dung dé huén luyén thuat
toan. Cac tap con sé& dwoc chia ngiu nhién va
qua trinh huan luyén, kiém dinh sé duwoc 13p lai
nhiéu 1an. Cac t& hop gen cé y nghia qua cac
lan chay s6 liéu dwoc danh gia bang cac tiéu
chi sau:

Tinh nhat quan khi kiém dinh chéo (Cross-
Validation Consistency): dwgc dinh nghia la
tbng s6 1an c6 t6 hop gen tring khép nhau trén
tdng sb 1an kiém dinh dir liéu. T6 hop gen xuét
hién cang nhiéu, tinh nhat quan cang cao, y
nghia cla té hop cang lén.

Do nhay va dé dac hiéu trong tap huan luyén
va tap kiém dinh.

Do chinh xac can bang: trung binh cong ctia
dd nhay va dd dac hiéu.

- Két qua tra vé la cac té hop co gia tri nhat
v&i md hinh 1 gen, 2 gen, 3 gen, cho t&i 9 gen.

- T6 hop gen co tinh nhat quan cao, do
chinh x&c can bang cao duoc lwa chon dé tiép
tuc x ly. Trong nghién ctru nay, ching t6i lwa
chon céc td hop gen co ty 1& > 1% dé phan tich
sau hon.

- Céc tham sb théng ké duwoc xi ly bang
phwong phap théng ké y hoc theo phan mém
Stata 16.0, cac gia trip < 0,05 duwgccoilacoéy
nghia théng ké.

3. bao dirc nghién ciru

- Nghién ctru dwoc théng qua Hoi dong Dao
dirc trwong Pai hoc Y Ha Noi s6 7818/Qb-
DHYHN, tuan tha chat ché Huwéng dan quéc
gia vé& dao drc trong Nghién ctru y sinh hoc
nam 2013.

- Cac bénh nhan duwgc giai thich muc dich
va ndi dung nghién ctru ré rang. Qua trinh xét
nghiém va thu thap théng tin chi dworc tién hanh
khi c6 sw déng y ctia dbi twong nghién clru.

- Céc thong tin chi dwoe st dung cho muc
dich clia nghién ctru va khéng nhdm muc dich
khac.

- Péi twong nghién clru cé quyén dirng
tham gia hodc rut khdi nghién ctru tai bat ki
thdi diém nao.

ll. KET QUA

1. Pac diém da hinh gen huyét khéi cua
nhém déi twong nghién ctru

Nghién ctu chung t6i thwc hién trén quan
thé 826 nguwdi bénh, trong d6 bao gdbm 176
ngu®i bénh say thai 1 14n va 650 ngudi bénh
sdy thai lién tiép. Két qua phan tich gen cho
thdy c6 sw khac biét vé ty 1& cac kiéu gen
cla cac gen SERPINE1 -675 4G/5G, FGB
B-455 G>A (p < 0,0001) va MTRR c.66A>G
(p.lle22Met) (p=0,02) gitra 2 nhom say thai 1
I&n va say thai lién tiép . Khong c6 khac biét c6
y nghia théng ké gitra 2 nhém & céc da hinh
gen con lai (Bang 1).

Bang 1. Dic diém da hinh gen huyét khéi & 2 nhém say thai 1 14n va say thai lién tiép

Say thai 1 1an

Say thai lién tiép

(n=176) (n = 650)
Gen p-value
AA* Aa aa AA* Aa aa
(n%) (Mm% (0% M%) (% (%)
173 3 0 633 15 2
F2 c.*97G>A 0,862
¢ (98,3) (1,7) 0) (97,38) (2,31) (0,31)
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Say thai 1 1an Say thai lién tiép
(n =176) (n = 650)
Gen p-value
AA* Aa aa AA* Aa aa
% % M%) 0% 0% (%)
F5 c.1691G>A 176 642 8
0 0 0,214

(p.Arg506Gin) (100) (98,77)  (1,23)

MTHFR c.677C>T 98 63 15 366 237 47 0.846
(p-Ala222Val) (55,68) (35,80) (8,52) (56,31) (36,46) (7,23) ’
MTHFR c.1298A>C 95 67 14 336 256 58 0.840
(p-Glu433Ala) (53,98) (38,07) (7,95) (51,69) (39,38) (8,92) :

87 67 22 151 315 184
SERPINE1 -675 4G/5G 0,000
(49,43) (38,07) (12,5) (23,23) (48,46) (28,31)
F13A1c.103G>T 172 4 0 640 9 1 0.600
(p-Val34Leu) (97,73)  (2,27) (0,2) (98,46) (1,38) (0,15) ’
57 88 31 323 260 67
FGB B-455 G>A 0,000
(32,39) (50,0) (17,61) (49,69) (40,00) (10,31)
MTR c.2756A>G 117 45 14 479 136 35 0.142
(p.-Asp919Gly) (66,48) (25,57) (10,4) (73,69) (20,92) (5,38) :
MTRR c.66A>G 105 58 13 311 282 57 0.020
(p.lle22Met) (59,66) (32,95) (7,39) (47,85) (43,38) (8,77) ’
*Quy wéc AA: dong hop tir binh thuong, Aa: di hop ti, aa: dong hop ti dét bién
2. Két qua phan tich t6 hop da hinh gen MTHFR c¢.677C>T (p.Ala222Val), MTHFR

huyét khéi bang phan mém MDR

Két qua cho thdy gen SERPINE1 -675
4G/5G c6 gia tri dw bao say thai lién tiép
cao nhat. Bang 2 minh hoa céac té hop duoc
phan tich cling gen SERPINE1 -675 4G/5G.
T hop 2 gen SERPINE1 -675 4G/5G, MTR
c.2756A>G (p.Asp919Gly) cdé dd chinh xac
cao nhét trong cac t& hop (61.31%) véi do
nhat quan 8/10. Té hop 7 gen SERPINE1
-675 4G/5G, MTR ¢.2756A>G (p.Asp919Gly),

c.1298A>C (p.Glu433Ala), FGB B-455 G>A,
MTRR c.66A>G (p.lle22Met), F13A1 ¢c.103G>T
(p.Val34lLeu) c6 d6 nhét quan 10/10 méc du
do chinh xac tap kiém dinh & mirc chap nhan
duoc (>51.09%). Cac té hop con lai méc du cd
dd nhat quan 10/10 nhuwng dé chinh xac trén
tap kiém dinh thdp do hién twong qua khép
(overfitting) ctia thuat toan nén khong dworc Iya
chon dé phan tich sau hon.
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Bang 2. Két qua phan tich MDR twong tac gen

SERPINE1 -675 4G/5G

MTR ¢c.2756A>G
(p-Asp919Gily)
MTHFR c.677C>T
Mo (p.Ala222Val)
hinh MTHFR c.1298A>C
dot (p.Glu433Ala)
bien FGB B-455 G>A
gen

huyét MTRR c66A>G (p.lle22Met)

khoi F13A1c.103G>T

(p-Val34Leu)
F2 c.*97G>A
F5¢.1691G>A
(p.Arg506Gin)
D6 chinh xac can bang
. B . 63,1 63,79 77,96 78,45 78,54 78,54
tap huan luyén (%)
Do chinh xac can bang
ez 63,1 61,34 50,55 51,09 50,31 50,31
tap kiém dinh (%)
Do nhay (%) 76,77 71,54 69,85 70,92 71,08 71,08
Do dac hiéu (%) 49,43 51,14 31,25 31,25 29,55 29,55
D6 nhat quan (CVC) 10/10 8/10 10/10 10/10 10/10 10/10

p value mé hinh

<0,0001 <0,0001 <0,0001 <0,0001 <0,0001 <0,0001

Vi td hop 2 gen SERPINET -675 4G/5G va
MTR c.2756A>G (p.Asp919Gly), co 32 = 9 t&
hop c6 thé xay ra va déu xuét hién trong nghién
clru clia chung toi, trong d6 4 t& hop co yéu té
nguy co cao. 8 t hop cé tan sb > 1% duwoc

phan tich mdi lién hé v&i tinh trang sy thai lién
tiép . Két qua cho thay kiéu gen ddng hop cla
SERPINE1 -675 4G/5G va di hgp cia MTR
¢.2756A>G (p.Asp919Gly) c6 nguy co sdy thai
cao, v&i OR = 9,36, p = 0,004 (Bang 3).
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Bang 3. Phan tich cac t6 hop 2 gen

T6 hop 2 gen

SERPINE1 675 MTR c.2756A>G ,i;,?i,ép 18:;:, pvalue  OR 95% Cl
4G/5G (p-ASp919Gly)
Aa AA 234 48 00303 15  1,025-2,217
aa AA 149 19 00004 2458  1,459-4,332
AA AA 96 50  <0,0001 0437 0,290 -0,662
aa Aa 33 1 0,004 9,360  1,541-3828
AA Aa 42 31 <0,0001 0323 0,191-0,552

*Quy wéc AA: déng hop tir binh thuong; Aa: di hop ti; aa: déng hop tor dot bién

V6i td hop 7 gen SERPINET -675 4G/5G,
MTR c.2756A>G (p.Asp919Gly), MTHFR
c.677C>T (p.Ala222Val), MTHFR ¢.1298A>C
(p.Glu433Ala), MTRR c.66A>G (p.lle22Met),
F13A1 ¢.103G>T (p.Val34Leu), FGB B-455

xuét hién trong nghién ctvu cla chung téi, trong
do6 173 td hop cé yéu td nguy co cao. 23 td hop
c6 tan s6 >1% dwoc phan tich méi lién hé voi
tinh trang sdy thai lién tiép (Bang 4). Két qua
cho thdy c6 1t hop 7 gen cé y nghia véi OR =

G>A c6 37 = 2187 t6 hop cé thé xay ra va 264 0,392, p = 0,021.

Bang 4. Phan tich té6 hop 7 gen

2 Sa Sa
To hop 7 gen N Y; Xy p value OR 95% ClI
lién tiep 11lan
SERPINE1 -675 4G/5G Aa
MTR c.2756A>G
AA
(p-Asp919Gily)
MTHFR c.677C>T
AA
(p.Ala222Val)
MTHER c.1298A>C N 15 10 0,021 0,392 0,162 - 0,964
(p.Glu433Ala)
FGB -455 G>A Aa

MTRR ¢c.66A>G (p.lle22Met)  AA

F13A1¢.103G>T (p.Val34Leu) AA

*Quy wéc AA: déng hop tir binh thuong, Aa: di hop tt, aa: déng hop tir dot bién

TCNCYH 194 (09) - 2025 673



TAP CHIi NGHIEN ClPU Y HOC

IV. BAN LUAN

Say thai lién tiép 1a bién ching san khoa
thwong gap do rdi loan ddng mau, noi tiét hay
cac bat thwéng vé mién dich, giai phau tir cung.
Nghién ctru cGa Yuanjja Wen cho thy gan 5%
phu ni s& bj say thai tir 2 1an tr& nén trong doi,
dat ra nhu cau xac dinh cac nguyén nhan cu
thé gay ra tinh trang nay." Mét trong cac huéng
nghién clru dwoc quan tam la phan tich anh
hwéng cla cac dot bién gen huyét khéi 1én tinh
trang say thai lién tiép. Tuy nhién, sé lwong dot
bién gen huyét khdi dwoc phat hién ngay cang
I&n, d&n dén kho khan khi phan tich anh huéng
ctia nhiéu gen béng cac phwong phap théng ké
théng thwdng. Do do, thuat toan MDR la mét
gidi phap tiém nang dé hd tro cac nha nghién
ctru phan tich twong tac gitra cac dot bién gen
huyét khéi v&i nguy co say thai lién tiép.

Trong nghién clu nay, chung téi thyc
hién trén 9 dot bién gen phd bién trén quéan
thé phu nir c6 tién s sdy thai & Viét Nam
(F2 c.*97G>A, F5 ¢.1691G>A (p.Arg506GIn),
MTHFR c¢.677C>T (p.Ala222Val), MTHFR
c.1298A>C (p.Glu433Ala), SERPINE1 -675
4G/5G, F13A1 ¢.103G>T (p.Val34Leu), FGB
B-455 G>A , MTR c.2756A>G (p.Asp919Gly),
MTRR c.66A>G (p.lle22Met). Két qua xt ly
s6 lieu cho thy c6 chénh léch dang ké gitra
nhém sdy thai lién tiép va nhém say thai mot
lan (p < 0,05) & cac dot bién gen phd bién,
bao gdbm SERPINE1 -675 4G/5G (76,77% v&i
50,57%), MTRR c.66A>G (p.lle22Met) (52,15%
v&i 40,34%) va FGB B-455 G>A (50,31% Vv0i
67,31%). Két qua nghién ctu trwdc day cho
thay cac dot bién gen nay xuat hién véi tin sb
I&n va cé y nghia tién lwgng véi tinh trang say
thai lién tiép (OR SERPINE1 -675 4G/5G: 1,67;
MTRR c.66A>G (p.lle22Met): 1,22; FGB (3-455
G>A: 1,6).'8

Nghién ctru cling ghi nhan ty 1& dét bién rat
thdp & c& nhom say thai lién tiép va say thai 1

lan & cac gen F2 c¢.*97G>A va F5 c.1691G>A
(p.Arg506GiIn), tuy nhién khac biét khéng co
y nghia théng ké&. Theo Jaskamal va cong s,
ty & dot bién F5 c.1691G>A (p.Arg506Gin) va
F2 c.*97G>A dao déng trong khoang 3-15% &
ngwdi chau Au va cé thé thap hon & cac chiing
tdc khac.” Mac du vay, phan tich gop tr 89
nghién ctvu khdng dinh 2 dét bién nay lam ting
nguy co say thai lién tiép (OR F5 c.1691G>A
(p.Arg506Gin): 2,44; F2 c.*97G>A: 2,088).

Nghién clru ching t6i st dung thuat toan
MDR va phan tich cac td hop gen c6 y nghia tién
lwong va&i teng mo hinh. Két qua tra vé 1a cac
md hinh tién lwgng nguy co say thai lién tiép khi
da tirng say thai 1 1an. Thuc té, cac nghién ctwu
trwdc day tap trung so sanh véi quan thé phu
ni¥ khde manh dé tim ra dot bién gen nguy co,
tr d6 goi y cac dot bién gen can sang loc truéc
khi mang thai." lién tiép Tuy nhién, theo Harvey
va cong s, nguy co say thai lién tiép tang dang
ké& sau mdi lan say thai.° Do d6, hwéng tiép can
nay gilp tim ra cac t6 hop gen mang y nghia
tién lwong cho céac 1an mang thai tiép theo &
phu nii cé tién st sdy thai khong xac dinh dwoc
nguyén nhan, t&» dé cé ké hoach theo déi va
diéu tri phu hop.

Uu diém cha thuat toan MDR khi phan tich
twong tac da gen la chuyén ddi tir da bién thanh
don bién, giup don gidn hoa qua trinh xt ly sb
liéu. V&i kha nang kiém dinh chéo, MDR khéc
phuc dwoc nhuwoc diém cia bo sb liéu nhd,
khéng c6 y nghia théng ké. D&c biét, MDR cé
thé tim ra cac dot bién gen khong cé y nghia
khi phan tich don Ié, nhwng lai cé gia tri tién
lwong 16N trong t6 hop da hinh gen.' Nghién
ctru cla Trifonova da st dung thuat toan MDR
phan tich twong tac gen huyét khéi voi kiéu
hinh say thai lién tiép . Két qua cho thay da hinh
ddng hop t&r D/D cta gen ACE va 4G/4G cua
gen SERPINE-1 khi phéan tich riéng |é khdng
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thay sy khac biét cé y nghia théng k& nhung
khi phan tich téng hop 2 gen lai cho thdy nguy
co phat trién sdy thai lién tiép trudc tudn the
25 cua thai ky tang 1&n dang ké & phu ni¥ chau
Au." DPiéu nay cho thdy (rng dung tiém nang
cua MDR cho cac phan tich da gen.

Két qua chung tdi cho thdy, md hinh 2 gen
SERPINE1 -675 4G/5G va MTR c¢.2756A>G
(p.Asp919Gly) cé y nghia tién lwgng, véi dé
chinh xac 61,34%, do nhat quan 8/10 vé&i p
value mé hinh <0,0001. Trong mé hinh don gen,
SERPINE1-675 4G/5G c6 gia tri tién lwgng cao
nhét trong bd s6 liéu véi dd nhat quan 10/10 va
dd chinh xac 61,3%. Day |a dot bién cé sy khac
biét I&n nhét gitra 2 nhém bénh va nhém chirng
(76,77% v&i 50,57%, p < 0,05). Bang chu y, dot
bién MTR c.2756A>G (p.Asp919Gly) mac du
c6 tan sb xuét hién cao, nhung khéng c6 khac
biét gitra 2 nhém khi phan tich don Ié (36% v&i
26,3%, p = 0,142). Bén canh d6, FGB (-455
G>A va MTRR c.66A>G (p.lle22Met) lai khdong
xuét hién trong md hinh tién lwvgng 2 gen, mac
du 2 dot bién nay cé khac biét dang ké gitra 2
nhom khi phan tich don Ié.

Phan tich sdu hon mé hinh 2 gen SERPINE1
-675 4G/5G va MTR c.2756A>G (p.Asp919Gly)
cho thay s két hop ctia 2 d6t bién nay lam tang
dang ké nguy co say thai lién tiép . D&c biét,
t6 hop déng hop t&r dot bién cia SERPINE1
-675 4G/5G véi di hop tlr dot bién cia MTR
c.2756A>G (p.Asp919Gly) lam tang nguy co
g4p 9,36 1an (OR = 9,36, p = 0,004). Cac nghién
ctru tai Viét Nam cho thay ty & dot bién & nhém
say thai liéen tiép voi gen SERPINE1 -675
4G/5G la 79,41%, v&i gen MTR c.2756A>G
(p-Asp919Gly) 1a 39,13%, nhwng khéng lién
quan dén say thai lién tiép, méc du cac bang
ching trwdc day da khang dinh nguy co twr 2
dot bién nay."'2'3 Chung toi dé xuét cac nghién
clu sau hon vé anh hudng cia su két hop 2
dot bién gen nay I&n tinh trang say thai lién tiép
trén quan thé Viét Nam.

Nghién ctru ciing cho thdy t6 hop 7 gen
SERPINE1 -675 4G/5G, MTR c.2756A>G
(p.Asp919Gly), MTHFRc.677C>T(p.Ala222Val),
MTHFR c.1298A>C (p.Glu433Ala), FGB [3-455
G>A, MTRR c.66A>G (p.lle22Met) va F13A1
€.103G>T (p.Val34Leu) cé y nghia tién lwong.
Khi phan tich sau hon, chung téi tim ra dwoc
t6 hop gen lam gidm nguy co say thai lién tiép
(OR = 0,392, p = 0,021). M&c du, mé hinh t6
hop 7 gen c6 d6 nhat quan cao 10/10 nhwng d6
chinh xac chi dirng lai @ mrc chap nhan duoc
(51,09%), cho thdy day khéng phai la mé hinh
dang tin cay. Nguyén nhan ly giai cho diéu nay
la do khi sé lwong gen trong t& hop gen tang
lén cang nhiéu, nguy co xay ra hién twong qua
khép (overfitting) la cang I&dn. Overfitting xay
ra khi lwa chon huén luyén mé hinh v&i nhirng
t6 hop co qua nhiéu bién, khién cho mé hinh
chi c6 dd chinh xac cao di v&i tap huan luyén,
va sai léch nhiéu trén tap kiém dinh, t&» d6 lam
giam y nghfa tién lwong thwe té cia md hinh.
Do d6, can cé bd dir liéu Ién va da dang hon
dé khac phuc nhuoc diém nay cla thuat toan.™

Nghién cru clGa chung téi cé mét sb han
ché. C6 sy chénh léch trong qua trinh chon
mau nghién ciru gitva nhdm say thai lién tiép
va say thai 1 14n, do do6 cé thé anh huéng dén
két qua nghién ctwu. Viéc lwa chon nhém chirng
sdy thai mét 1an thay vi nhém chirng hoan toan
khoé manh nhw cac nghién clru triedc day gay
khé khan trong viéc dbi chiéu véi cac két qua
da cé. Cubi cung, nghién clru chwa danh gia
dwoc lién quan cla cac bién thé gen véi cac
tinh trang Iam sang khac nhw tudi, triéu chirng
lam sang do sw thiéu hut vé dir liéu nghién
ctu, do d6 cac té hop gen cd y nghia can dugc
nghién ctru sau hon.

Tuy nhién, day la nghién ciru dau tién tai
Viét Nam st dung thuat toan MDR dé phan tich
&nh hudng cla cac dot bién gen huyét khéi 1én
tinh trang say thai lién tiép , tlr d6 tim ra dwoc
td hop gen c6 y nghia tién lwong hé trg cho
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quyét dinh 1am sang. Vi vay, ching t6i kién nghi
can tién hanh cac nghién cu twong dwong cé
c& mau I&n hon trong twong lai dé& c6 thém cac
bang chirng xac thwc vé &nh huéng cla cac to
hop gen véi tinh trang say thai lién tiép cling
nhwng mé& rong rng dung md hinh MDR trong
phan tich gen véi cac tinh trang Iam sang khac.

V. KET LUAN

Nghién clru cla chung t6i s dung mo
hinh MDR dé& phan tich méi lién quan gitra
cac dot bién gen huyét khdi va tinh trang say
thai lién tiép . Két qua ghi nhan mé hinh 2 gen
SERPINE1 -675 4G/5G va MTR c.2756A>G
(p-Asp919Gly) c6 y nghia tién lwong, trong
do sw két hop gitka déng hop t&r dot bién
SERPINE1-675 4G/5G va di hop t&r dot bién
MTR c.2756A>G (p.Asp919Gly) lam tang nguy
co 1én gap 9,36 lan.

LOI CAM ON

Chung t6i xin gvi I&i cdm on chan thanh téi
cac nhan vién B6 mén Y Sinh hoc - Di truyén,
Trwong Pai hoc Y Ha Nbi va Vién cbng nghé
DNA d3 ho tro chung t6i thu thap sb lieu nghién
ctru nay. Chuang téi cam két khéng xung dot loi
ich tr két qua nghién clru nay.
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Summary

APPLICATION OF MACHINE LEARNING MODELS TO ANALYZE
THROMBOPHILIA-RELATED GENE POLYMORPHISMS IN
RECURRENT MISCARRIAGE

Recurrent miscarriage is a serious obstetric complication that has been associated with
thrombophilic gene mutations. However, manual analysis of gene combinations is not feasible
due to the large number of genes involved. Therefore, we conducted a study using the Multifactor
Dimensionality Reduction (MDR) machine learning model to analyze genetic data and identify
gene combinations associated with the risk of recurrent miscarriage in women with a history
of pregnancy loss. This is a retrospective cross-sectional study conducted at the Department
of Biomedical Genetics, Hanoi Medical University, and the Institute of DNA Technology and
Genetic Analysis — Genlab. Analysis of nine gene combinations revealed that individuals with
homozygous PAI-1 4G/5G mutations and heterozygous MTR A2756G variants had a 9.36
times increased risk of recurrent miscarriage. This two-gene combination yielded a predictive
accuracy of 61.31% and a cross-validation consistency of 8 out of 10. The study highlights the
potential of MDR in predicting gene combinations associated with an increased risk of recurrent
miscarriage, thereby supporting appropriate counseling and treatment strategies.

Keywords: MDR, recurrent miscarriage, thrombophilic gene, SERPINE1-675 4G/5G, MTR
C.2756A>G.
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