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TOM TAT

Muc tiéu: banh gla két qua thr nghiém cua hé
thong phan mém tri tue nhan tao ho trg sang Ioc
trudc sinh ddi v8i mot s& thé 1&ch boi nhiém séc thé
(Down, Edward va Patau) tai Benh vién Phu san Trung
uagng va Bénh vién Phu San Ha Néi. Doi tugng va
phuadng phap Cac ho sG bénh an gom két qua siéu
am thai, két qua sang loc trudc sinh dya trén sinh hda
mau me (Double test, Triple test) cla t6i thiéu 100
tha| phu den kham tai Bénh vién Phu san Trung uong
va Bénh vién Phu S&n Ha Noi tir thang 05/2022 dén
thang 11/2022, dugc phan t|ch bdi hé thong phan
mém tri tué nhan tao (phan mém hoc may va phan
mém hé tri thirc chuyén gia). Ké qua dugc so sanh
vGi két qua xét nghlem nhiém s3c thé (NST) do tur té
bao dich 6i. Két qua: Hé thdng phan mém tri tué
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nhan tao sz‘ang loc tru‘dc sinh 1éch b6i nhiem sz“éc thé
cho két qua chinh xéc cao, véi d6 nhay 100% va do
dac hiéu dat tir 80% dén 100%. Két luan: Do d6, hé
théng phan mém nay la cong cu hiéu qua de danh gia
kha nang sinh con mang léch boi nhiém sic thé phd
bién va c6 thé hd trg bac si 1dm sang trong sang loc
b4t thuding trudc sinh trong tuong lai.

Tua khod: Sang loc trudc sinh, Trisomy, tri tué
nhan tao, phan mém hoc may, phan mém hé tri thirc
chuyén gia.

SUMMARY

RESEARCH ON THE APPLICATION OF
ARTIFICIAL INTELLIGENCE IN PRENATAL

SCREENING FOR SOME ANEUPLOIDIES
(DOWN, EDWARD AND PATAU)

Objective: Evaluate the results of a trial of an
artificial intelligence software system designed to
support prenatal screening for chromosomal
abnormalities (Down, Edward, and Patau) at at the
National hospital of Obstetrics and Gynecology and the
Hanoi Obstetrics & Gynecology hospital. Subjects
and methods: Medical records, including ultrasound
results and prenatal screening test results based on
maternal blood biochemistry (Double test, Triple test)
of at least 100 pregnant women who attended the two
hospitals from May 2022 to November 2022, were
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analyzed using an artificial intelligence software
system (machine learning software and expert
knowledge-based software). The results were
compared with the results of the invasive prenatal
testing via amniotic fluid chromosomal analysis
(karyotype analysis). Results: The artificial
intelligence software system for prenatal screening of
chromosomal abnormalities achieved high accuracy,
with a sensitivity of 100% and specificity ranging from
80% to 100%. Conclusion: Therefore, this software
system is an effective tool for evaluating the risk of
common chromosomal abnormalities and has the
potential to support clinical decision-making in
prenatal screening in the future.

Keywords: Prenatal screening, Trisomy, artificial
intelligence, machine learning software, expert
knowledge system software.

I. DAT VAN DE

Hoi cerng Down, Edward, Patau la ba trong
s6 cac r6i loan 1&ch boi nhiém sic thé phd bién
nhat [1] HGi chirng Down la bat thudng ba
nhiém sic thé 21, trong khi hoi chu‘ng Edward,
Patau la bat thUGng ba nhiém sic thé 18 va 13
tucng Lrng Sang loc va chan doan trudc sinh cho
phep xac dinh thai nhi mac léch bdi nhiém sic
thé sdm ngay trong quy 1 va 2 cua thai ki. Chan
dodn sdm tao diéu kién ti€p can cham soc y té
bao gom k€& hoach diéu tri va can thlep, cham
séc sau sinh sdm, dich vu ho trg va tu van cho
cac gia dinh. Cac phuong phap sang loc dugc ap
dung phd bién nhu siéu am, sinh hod mau me
(Double test, Triple test), déu la cac phuong
phap it xdm 14n. Trong khi dé chan doan xac
dinh s6m phai dung cac phugng phap xam lan
nhu: choc 6i, sinh thiét gai rau,... Do d6, can
thiét phai cai ti€n cac phudng phap sang loc hién
tai dé€ han ché& nhitng can thiép khéng can thiét.

Hién nay, tri tué nhan tao hoc may (Machine
learning — ML) dang la mét linh vuc rat phat trién
trong y hoc, la su két hgp gilra khoa hoc may
tinh va thong ké vao cac van dé trong y té [2,3].
Su' phét trién clia cdng nghé tri tué nhan tao da
md ra nhiéu cd hdi cho viéc phat trién va cai tién
cac cong cu sang loc trudc sinh. Trén thé gidi,
nhiéu nha khoa hoc da quan tam, nghién cltu
Ung dung tri tué nhan tao trong sang loc trudc
sinh va budc dau dua ra nhitng két qua nhat
dinh, vi du md hinh hoc may Framework
(Machine learning Framework), md hinh ring
ngau nhién (Random forest) [4,5]. Tai Viét Nam,
hién tai chua cdé ¢ng dung tri tué nhan tao nao
trong sang loc trudc sinh ap dung cho cac
phuong phap phé bién nhu siéu am, double test,
triple test, ..., dac biét vai cac xét nghiém huyét
thanh mau me la phuong phap don gian, gia
thanh hgp ly va dem lai hi€u qua cao. Vi vay,
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Ung dung cac mo hinh hoc may trong tam soat
trude sinh [an dau tién dudc nghién clu tai Viét
Nam la can thiét, gilp tang hiéu qua cua viéc
tdm soét thai san va cac bat thudng bdm sinh
trén lIam sang.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. POi tugng nghién ciru: Cac hd so
bénh an cua thai phu tuong ing dén kham tai
Bénh vién Phu san Trung udng va Bénh vién Phu
San Ha Noi tur thang 05/2022 dén thang 11/2022.
HO so thu thap bao gom tudi me, két qua siéu &m
thai, két qua sang loc sinh hda mau me (Double
test, Triple test) trong quy 1 va quy 2 thai ki.

2.2. Phuong phap nghién ciru

Thiét ké nghién ciru: Nghién ciu thar
nghiém thuc hién trén hd sg bénh an cla toi
thi€u 100 phu nif mang thai dén kham tai Bénh
vién Phu san Trung udng va Bénh vién Phu San
Ha N6i.

Hé thong phdn mém tri tué nhan tao:
Hé thong phan mém tri tué nhan tao dugc si
dung gébm phan mém hoc may va phan mém hé
tri thirc chuyén gia, do nhém nghién clu clta
PGS.TS. Tran Danh Cudng, PGS. TS. Nguyén Thi
Trang va cs. xay dung tir dé tai cap nha nudc
“Nghién cru 'ng dung tri tué nhan tao tam soat
mot sd bat thudng bdm sinh hay gdp tai Viét
Nam” thudc chuong trinh KC4.0/19-25.

Quy trinh thuc hién: Cac két qua tir ho so
bénh an bao gom két qua siéu am thai, két qua
sang loc trudc sinh dua trén sinh hdéa mau me
(Double test, Triple test) dugc phan tich bdi hé
théng phan mém tri tué nhan tao. Két qua sau
do dugc so sanh véi két qua xét nghiém nhiém
séc thé (NST) db tur t& bao dich 6i.

Phéan tich két qué. P06 nhay va dé dac hiéu
cla hé th6ng phan mém tri tue nhan tao sang
loc trudc sinh 1&ch bodi nhiém sic thé dugc tinh
toan bang phuaong phap thdng ké.

2.3. Pao dic nghién clru: Tat ca cac doi
tugng nghién clru dugc giai thich vé muc dich va
noi dung clia nghién clu rd rang. Qua trinh thu
thdp thong tin chi dugc ti€n hanh khi cé su dong
y cla doi tugng. Thong tin thu thap chi dugdc
phuc vu cho muc dich cla nghién clu khong
nham muc dich khac. Ddi tugng cd quyén dirng
tham gia hodc rat khai nghién clru tai bat ki thdi
diém nao.

Il. KET QUA NGHIEN cU'U

Tong quan két qua: Hé thdng phan mém
tri tué nhan tao sang loc trudc sinh léch boi
nhiém séc thé cho két qua chinh xac cao, véi do
nhay 100% va do dac hiéu dat tir 80% dén 100%.
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Chi tiét két qua:

1. Tai Bénh vién Phu san Trung uong

Bang 1: Két qua sang loc cua hé théng
phin mém dua trén két qua siéu am sinh
hoa quy 1

HGi chirng Down Eiv;:;ﬂs,
Hé tri Heé tri
o Hoc | thirc |Hoc| thirc
Phan mem may | chuyé may| chuyé
n gia n gia
Duang tinh that 1 1 1 1
Dugng tinh gia 2 1 0 0
Am tinh that 15 16 17 17
Am tinh gia 0 0 0 0
DG nhay (%) 100 | 100 |100] 100
D0 dac hiéu (%) |88,24| 94,12 |100| 100
D0 chinh xac (%) |88,89| 94,44 |100| 100
Gia tri du bao duong
tinh (%) 33,33| 50 ([100| 100
Gia tri du bdo am
tinh (%) 100 | 100 |100| 100
N 18 18 18 18

Nhan xét: Két qua sang loc dua trén két
qua siéu am sinh hda quy 1 dat do chinh xac cao
trén 88%, d6 nhay 100%, d6 dac hiéu trén 94%.
DaGi véi hoi chirng Down, d0 chinh xac cta phan
mém hoc may va phan mém hé tri thirc chuyén
gia dua trén két qua siéu am va sang loc sinh
héa mau me quy 1 lan lugt la 88,89% va
94,44%, trong khi hoi chi’ng Edwards va hoi
chirng Patau déu dat 100% vdi ca 02 phan mém.

Bang 2: Két qua sang loc cua hé thong
phdan mém dua trén két qua siéu d4m sinh
hoa quy 2

e g s Edwards,
Hoi chirng Down Patau
Hé tri Hé tri
S Hoc | thirc | Hoc | thirc
Phan mem may chuyén may ichuyén
gia gia
Dugng tinh that| 1 1 0 0

Dugng tinh gia | 19 4 11 14
Am tinh that 163 178 172 169
Am tinh gia 0 0 0 0

Db nhay (%) | 100 | 100 | / /
Db dac hiéu (%)| 89,56 | 97,8 93,99 | 92,35
Db chinh xac (%)| 89,62 | 97,81 | 93,99 | 92,35

Gia tri du bao
duang tinh (%)
Gia tri du bao
am tinh (%) | 190

N 183

5 20 0 0

100
183

100
183

100
183

Nhan xét: Két qua sang loc dua trén két
qua siéu am sinh hdéa quy 1 dat dé chinh xac
trén 89%, do nhay 100%, do dac hiéu trén 89%.
DaGi véi hoi chirng Down, d6 chinh xac cua phan
mém hoc may va phan mém hé tri thdc chuyén
gia dua trén két qua siéu am va sang loc sinh
héa mau me quy 2 lan lugt la 89,62% va
97,81%, trong khi hoi chiing Edwards va hoi
chirng Patau lan lugt la 93,99% va 92,35%.

2. Tai Bénh vién Phu San Ha Noi

Bang 2: Két qua sang loc cua hé thong
phdn mém dua trén két qua siéu am sinh
hoa quy 2

HGi chirng Down EdPV;I?;‘SS,
Hé tri Hé tri
“ Hoc | thirc | Hoc | thirc
Phan mem may chuyén may ichuyén
gia gia
Dugng tinh that| 1 1 0 0
Duang tinh gia 0 0 2 1
Am tinh that 9 9 8 9
Am tinh gia 0 0 0 0
D0 nhay (%) 100 100 / /
D6 dac hiéu (%)| 100 100 80 90
D0 chinh xac (%)| 100 100 80 90
Gia tri du bao
dudng tinh (%) | 100 | 100 | 0 | 0
Gia tri du bdo
am tinh (%) 100 100 100 100
N 10 10 10 10

Nhan xét: Két qua sang loc dua trén két
qua siéu am sinh hdéa quy 2 dat dé chinh xac
trén 80%, d6 nhay 100%, d6 dac hiéu trén 80%.
DaGi véi hoi chirng Down, d6 chinh xac cta phan
mém hoc may va phan mém hé tri thi'c chuyén
gia dua trén két qua siéu am va sang loc sinh
héa mau me quy 2 déu dat 100%. Trong khi hoi
chirng Edwards va hoi chiing Patau lan lugt la
80% va 90%.

Trong ca hai dan vi kiém dinh, d6 nhay cua
hé thdng phan mém déu Ién téi 100%, nhu vay
khéng bd sét cac trudng hdp médc hdi chiing
trisomy that su.

Trong qua trinh tha nghiém phan mém_hoc
may va phan mém hé tri thic chuyén gia ho trg
sang loc trudc sinh hoi chiing trisomy, ghi nhan 5
trudng hgp hai phan mém dua ra hai két luan khac
nhau trén cing mot hé sc thai phu, trong do hoi
chiing Down ¢6 3 trudng hgp. Cu thé nhu sau:

1. Thai phu 38 tudi, thai 20 tuan 3 ngay. Khi
st dung hé thong phan mém dua trén két qua
siéu am thai quy 2 thai ky dé danh gid nguy co
mac hoi ching Down, phan mém hé tri thic
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chuyén gia cho ra két qua thai mang nguy co
thé’p, trong khi phan mém hoc may dua ra két
qua thai mang nguy cd cao mac hdi chung
Down. K& qua chan doan trugc sinh bang
phu’dng phap phan tich nhiém sic thé db tir dich
Gi cho thdy thai nhi chua phat hién bat thuGng &
cap dd nhiém sic thé. Nhu vay, so véi nhan chan
doan trudc sinh, phan mém hé tri th'c chuyén
gia da dua ra ké't qué nguy cd dl’Jng. Tuy nhién,
phan mém hoc may dua ra két qua nguy cd cao
lai dGing vGi két ludn clia bac si 1am sang vdi tudi
me cao (38 tudi) la mot yéu t6 nguy cd cao dan
dén hoi chiing Down cho thai. Ngoai ra, hé
thong phan mém hé tri thirc chuyén gia dua trén
két qua siéu am quy 2 thai ky chua sir dung luat
dua trén tudi me cling nhu chua xét dén yéu to
tudi thai, do d6, ching t6i nhdn thdy can cai
thién thém, bd sung thém modt s& luat doi vai
phan mém hé tri thirc chuyén gia nhdm nang cao
hiéu qua cla hé thong phan mém.

2. Thai phu 25 tudi, thai 12 tuan 2 ngay. SU
dung hé thong phan mém dua trén két qua siéu
am thai quy 1 va sang loc Double test, phan
mém hé tri thifc chuyén gia dua ra két qua thai
mang nguy ¢ cao mac hdi chirng Down, trong
khi phan mém hoc may dua ra két qua thai
mang nguy cd thdp. K& qua chan doan trudc
sinh cho thay thai chua phat hién bat thu’dng o}
cap dd nhiém sic thé. Nhu vay, phan mém hoc
may da dua ra két qua du bao dung. Tuy nhién,
phan mém hé tri thirc chuyén gia da dua vao Iuét
dua trén cd sd tri thiic cia chuyén gia y t€ vdi
“Néu MoM PAPP-A > 0,97 thi thai mang nguy cd
cao mac hdi chirng Down” |a hoan toan cd cd sG.

3. Thai phu 39 tudi, thai 18 tuan 3 ngay. Khi
st dung hé thdng phan mém dua trén két qua
siéu am thai quy 2 va sang loc Triple test, phan
mém hé tri thirc chuyén gia dua ra du bao thai
mang nguy cd thdp mac hdi chirng Down, trong
khi phan mém hoc may dua ra du bao thai mang
nguy cd cao. K&t qua chan doan trudc sinh cho
thay thai mdc hdi chirng Down. Nhu vdy, trong
truGng hop nay, phan mém hoc may da dua ra
du bao chinh xac. Bbi véi phan mém hé tri thic
chuyén gia, ching t6i nhan thay viéc hé thong
phan mém chua s dung yéu t6 tudi me trong
md hinh can dudc khic phuc d& nang cao hiéu
qua sang loc cla phan mém. Ngoai ra, viéc két
hgp cac chi s siéu am thai va sinh hda mau me
trong phan mém hoc may cling da cho thdy hiéu
qua trong viéc ho trg sang loc trudc sinh hoi
chirng Down

Véi hoi chirng Edwards va hodi chirng
Patau chung t6i ghi nhan 2 truong hop
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tucng tu:

1. Thai phu 21 tudi, thai 17 tuan 2 ngay. SU
dung hé théng phan mém dua trén két qua siéu
am thai 6 quy 2 d€ danh gid nguy co bt thudng
hoi chirng Edwards va hoi chirng Patau cho két
qua: phan mém hé tri thi'c chuyén gia cho két
qua thai mang nguy cd cao mac hdi ching
Edwards, hoi chiing Patau, trong khi phan mém
hoc may dua ra két qua thai mang nguy cd thap
mac cac hdi chiing nay. K&t qua chan doan trudc
sinh bang phufdng phap phan tich nhiém sic thé
do tur dich Gi cho thay thai chua phat hién bat
thudng & cap do nhiém sic thé. Cé thé giai thich
su’ khac biét ¢ day la do & phan mém hé chuyén
gia, ngudng nguy cd danh gid dua vao tap luat
thi chi liét ké mot s6 nhitng chi so siéu am, va co
thé nhitng chi s6 d6 chiém phan trdm khéng I6n.
Con doi véi phan mém hoc may, ngu@ng nguy cc
dua vao su phan b6 dong thdi trén nhiéu chi s6
va xac dinh dudc hé s6 déng gop cla ting chi s6
dua vao bd sb liéu huan luyén, nén sé cé kha
nang du doan chinh xac nguy cd bi bénh han.

2. Thai phu 37 tudi, thai 12 tuan 5 ngay. St
dung hé thong phan mém dua trén két qua sinh
hda dé€ danh gid nguy cd, phan mém hé tri thirc
chuyén gia cho két qua thai mang nguy cd cao
mac hoi chiing Edwards va Patau, trong khi phan
mém hoc may dua ra két qua la nguy co thap.
K&t qua chan doan trudc sinh bang perdng phap
phan tich nhiém sic thé db tir dich &i cho thay
thai chua phat hién bat thu’dng o] cap dd nhiém
sic thé. Nhu vay, phan mém hoc may da dua ra
két qua nguy cd dang, tuy nhién, phan mém hé
chuyén gia dua ra két qua nguy cd cao lai ding
v6i két ludn cua bac si 1am sang véi tubi me cao
(38 tudi) la mft y&u t6 nguy co cao trong cac
luat suy dien cho Hoi chirng Edwards va Patau.

IV. BAN LUAN

Trong 02 phan mém cua hé thong, ph”én
mém hé tri thirc chuyén gia dua ra két qua g|a|
thich dugc dua trén gwdellne hudng dan cling
vG@i kinh nghiém thuc t€ cla nhiing chuyén gia
dau nganh trong sang loc trudc sinh, siéu am, di
truyén va san khoa. Khéng chi vay, phan mém tri
thic chuyén gia cd thé dugc cdp nhét theo
nhifng stra ddi, guideline md&i nhat trén thé gidi.
Mdc du vay, xay dung tap luan trong phan mém
nay lai gap khé khdn do can sy phan tich va
thong nhat gitta cac chuyén gia. Ngugc lai, phan
mém hoc may du tu rdt ra quy luat riéng nhung
khdng giai thich dudc tai sao c6 quy ludt do, doi
lai dudc tich hgp cdng nghé, ky thuat méi, cd thé
bao phu rét nhiéu chi s6 tir k&t qua siéu am, tudi
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me, tién su sinh con bat thudng, két qua cac xét
nghiém sinh hod, ... Uu diém cta phan mém hoc
may la khdng ngirng thu thap thém thdng tin dé
slra ddi quy ludt do phan mém tu rit ra va ngay
cang hoan thién, théng minh, chinh xac han. Su
b6 sung, hd trg nhau tir 02 phan mém nay co
thé dua ra két qua cd dd tin cdy cao, gilp ich
trong viéc danh gia rui ro vé sinh léch béi nhiém
sic thé & phu nit mang thai cd nguy co cao
muén sang loc. Bugc ky vong s€ tr@ thanh cong
cu hd trg quan trong cua bac si 1dm sang trong
sang loc bat thudng trudc sinh trong tudng lai.
Nghién cru nay chi dugc thuc hién s6 lugng
thai phu dén kham nho tai 2 bénh vién tai Viét
Nam la Bénh vién Phu san Trung Udng va Bénh
vién Phu San Ha Noi. Do d9, két qua ngh|en ctu
nay co thé khong ap dung dugc cho ca nudc.
Nghién clfru can dugc mé rong hon, véi mot mau
I6n hon va nhiéu bénh vién khac nhau dé kiém
tra tinh kha thi va do chinh xac cia phan mém
tri tué nhan tao sang loc trudc sinh léch boi
nhiém sic thé. Nghlen cltu cling ¢ thé dugc
thuc hién trén cac nhém phu nit mang thai khac
nhau dé kiém tra tinh da dang clia két qua. Bén
canh d8, cac nha nghién ciu cd thé danh gia cach
st dung phan mém tri tué nhan tao nay dé téi uu
hda quy trinh sang loc trudc sinh tai Viét Nam.
Viéc s dung cac mo hinh tri tué nhan tao
(AI) d€ phét hién su’ bat thudng bdm sinh da thu
hat dugc su’ chi y déng ké trong nhitng ndm gén
day. Ngay cang cé nhiéu nghién cfu trén toan
thé gidi ap dung cdc mé hinh Al d€ xac dinh
nhiéu loai di tt bdm sinh khac nhau. M6t nghién
cliu cta Aoyagi va cs (2019) cho két qua tuong
tu rang viéc sir dung mé hinh tri tué nhan tao co6
thé gilp phat hién hdi chiing Down trong qua
trinh sang loc trudc sinh vai do6 chinh xac cao
han bat ki phugng phap truyén théng nao. Mo
hinh nay c6 kha nang xac dinh 85% trudng hgp
héi chithg Down, day la mét cai tién dang k& so
vGi phuong phap truyén théng [6]. Tuong tu, He
Falin va cong sy da sir dung mo hinh riftng ngau
nhién (Random forest) véi tap dir liéu gébm
58972 phu nif mang thai, trong d6 cd 49 trudng
hgp thai nhi mac hdi chirng Down. D{r liéu dau
vao cho mo6 hinh bao goém cac két qua xét
nghiém double test va triple test, tudi, can ndng
clia thai phu va s8 tuan tudi cta thai. M6 hinh da
dugc danh gia trén mot bo dir liéu khac gom
27170 phu nit mang thai va cling dat dugc do
chinh xac 85,2% va ty |é dudng tinh gia 5%.
Nhifng nghién clru nay néu bat tiém nang cua
cac mo hinh AI trong viéc phat hién cac di tat

bam sinh, tir d6 cd thé dan dén chan doan chinh
xac hon va cai thién két qua diéu tri, giam thiéu
nhitng can thiép xam lan khong can thiét. Tuy
nhién, can nghién citu thém dé t8i uu hda néng
cao ti Ié chinh xac cta cac mo hinh nay va dam
bao d6 chinh xac cling nhu d6 tin cay cla ching
trong cac Ung dung trong thuc tién lam sang.

Tom lai, viéc s dung cac mo hinh Al trong
sang loc phat hién b4t thudng bdm sinh 1a mét
linh vuc nghién ctu day hra hen da thu hat
dudgc su chu y ngay cang tang trén toan thé gidi.
Cac nghién cru dugc dé cap & trén cung cap
nhitng hi€u biét c6 gia tri vé tiém ndng cla cac
md hinh Al trong viéc phat hién cac di tdt bam
sinh khac nhau va tao cg s& cho cac nghién ciiu
sau han trong linh vuc nay.

V. KET LUAN

Phan mém tri tue nhan tao sang loc trudc
sinh 1&ch boi nhiém sic thé cd két qua chinh xac
cao, véi do nhay 100% va do dac hiéu dat tu
80% dén 100%. Phan mém ky vong cé thé trg
thanh céng cu hifu ich cho bac si lam sang trong
viéc danh gid rui ro vé sinh Iéch bdi nhiém sac
thé€ cho phu nif mang thai c¢6 nguy cd. Tuy
nhién, can tiép tuc nghién ciru dé kiém tra tinh
kha thi va do chinh xac cua phan mém tri tué
nhan tao nay trén mot mau Ién hon va nhiéu
bénh vién khac nhau.
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