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XAY DUNG MANG TUONG TACY HQC
SU’ DUNG PHUONG PHAP HOC MAY

) Lé Pinh Khiét!, Nguyén Thai Ha Dwong!, Lé Tréin Dat!
Nguyén Quang Trung!, Vi Thé Quang!, Ding Ngoc Lan', Nguyén Thu Huwong!

TOM TAT .

Mang tucong tac y hoc la cong cu bléu dien moi
quan he phtrc tap va da chiéu clia cac yeu td y hoc.
Viéc xay dung mang theo con du’dng o dién thu‘dng
bi han che bai lugng dir liéu qua I6n va trén mot linh
vuUc qua rong. Gan day, tri tue nhan tao cho thay la
mot phudng phap tiém nang giai quyét van dé trén khi
c6 thé XLI’ ly mot lugng thong tin khong Fo) trong thai
gian ngan. Trong nghlen ciu nay, ching t6i dé xudt
mot phuang phap xay dung mang tugng tac st dung
cac phu’dng phap hoc may. Cu the cac perdng phap
xu ly van ban dugc ding dé doc cac van ban, sang loc
cac yéu t0 y hoc Quy trinh danh g|a derc xay dLrng
dé lugng hod méi quan hé cta cac yéu t6. Két qua
phan tich th&r nghiém trén 97 tai liéu y van véi 76
nghin trang va 32 triéu tir, chdng téi loc ra dugc va
xay dung mang tuong tac cho 438 yéu t6 co gia tri
thong ké cao nhat. banh gia mang théng qua phan
tich dinh tinh tinh hgp ly cla cac m6i quan hé nhu
"bénh - triéu chliing”, “triéu chiing — cd quan” da cho
thdy su tudng thich cao vdi cac tri thirc y hoc hién tai.
Céc két qua nay da xac nhan sy phu hgp clia mang,
cung nhu tinh kha dung cta mang khi ap dung vao
cac tac vu phan tich trong y hoc. Xa han, két qua nay
cung gop phan thic day qud trinh dp dung tri tué
nhan tao vao y hoc.

Tu khoa: mang tuong tac, tri tué nhan tao, y
hoc, hoc may.

SUMMARY

BUILDING MEDICAL KNOWLEDGE GRAPH

USING MACHINE LEARNING

Medical knowledge graphs are an effective tool to
describe the interactions and multidimensional
relationships among multiple medical factors.
Constructing a knowledge graph depends on the size
of the graph, which requires analysis and synthesis of
a large amount of information. In today's era of data
explosion, the above problem becomes challenging to
follow with traditional manual analysis methods.
Recently, artificial intelligence has shown promising
potential to speed up solving big data problems.
Following the same approach, we present a building
method of medical knowledge graphs applicating
machine learning techniques. Specifically, text
processing methods screen and selects important
medical keywords, incorporating the evaluation
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function to quantify the interaction between factors.
As a result, after analyzing practically 100 medical
documents with 76 thousand pages and 32 million
words, we filtered out and created a knowledge graph
of 438 keywords. Verifying the value of the graph by
qualitative analysis of the rationality of the relationship
between "symptom — disease" and "symptom - organ"
showed a high correlation, compatible with medical
knowledge. These preliminary results show the
potential of bridging the two fields of data science and

medicine, facilitating the acceleration of hidden
knowledge extraction in the medical field.

Keywords: knowledge graph, artificial
intelligence, medical, machine-learning
I. DAT VAN BE

Su van ddng binh thudng, 6n dinh cua co
thé s6ng la két qua cla su tuong tac da chiéu,
phtrc tap cua rat nhiéu yéu t6 [1]. Su bat thudng
cla yéu t6 nay dan dén tdi su bat thudng trong
hoat dong clia cac yéu t6 khac thong qua su
tuong tac. Viéc hi€u dudc su tuong tac, mdi
quan hé clia cac yéu t6 mé ra co hdi hiu dugc
va kiém soat cac bat thudng va tir dé nhanh
chéng x{r ly tinh trang bénh ly. Tuy nhién viéc
xay dung dudc bi€u d6 tuong tac phic tap nay
trong linh vuc y hoc tuong doi khd. Nhiing thach
thic d6 dén ca tu viéc can x ly mot Iu’dng rat
I6n céc théng tin 1an su phu’c tap dac thu cua dir
liéu [2]. Théng thudng, cac mang tuong tac
thuGng dudc xay dung bdi cac chuyén gia cua
cac chuyén nganh hep va thudng & dang tri thic
an (taxit knowledge). Ciling do do, cac mang nay
thudng co kich thudc nhé va phu thudc vao néng
luc lan kinh nghlem cla cac chuyen gia [3].

Nhirng ndm gan day, cung vdi giai doan dir
liéu clia tdt cd cac nganh bdt dau co6 ddu hiéu
bung nd. Viéc phan tich dif liéu bang sic ngudi
tr@ thanh van dé khi ma toc dé phan tich dap
('ng khdng kip v8i nhu cau phéat trién thi linh vuc
tri tué nhan tao bat dau cé nhitng budc tién
dang k&. Tri tué nhén tao 13 su két hop giilia kha
nang tu duy cla con ngugi va nang luc tinh toan
cla may tinh, cho phép tang tGc cac qua trinh xdr
ly. N6 da cd nhitng budc tién I6n trong cac bai
toan xur ly anh, nhan dién hinh anh, dich may
[4]. Cling nhu thé, trong linh vuc y té€ n6é dugc ki
vong thic day su’ phat trién va tao ra su’ bung nd
tri thirc.

Dabi vGi bai toan xdy dung mang tuong tac,

231



VIETNAM MEDICAL JOURNAL N°2 - SEPTEMBER - 2023

da c6 mot s6 nghién clru gan day ap dung cac
thuat toan hoc may cho qua trinh phéan tich di
liéu. Vi du, nghién cru cla Samuel G. Finlayson
va cOng su da xay dung mét moé hinh hoi ciu st
dung dir liéu t&r Bénh an bién t&r (EMR) trich xuat
ra tap hdp cac bénh va triéu chirng va xay dung
nén mdt bi€u d6 y hoc thé hién méi tucng quan
gitra cac dir liéu ldam sang [5]. Nghién cliu cua
Parikshit Sondhi cung cong su’ da xay dung nén
mot d6 thi vé mai lién hé giilfa cac triéu ching
lam sang trich xudt tir H6 so Suc khoe bién tur
(EHR), va md ra tiém ndng mad rong lién két tap
hgp nhitng triéu chiing da biét vdi cac triéu
chirng khac [6]. Nhitng nghién clru trén budc
dau cho nhiing bang chirng thuyét phuc vé tiém
ndng ap dung clia health-informatics.

Trong nghién c(u nay, chdng toi cling s
dung hudng ti€p can tri tué nhan tao, dung cac
thuét todn hoc mdy phan tich trén dir liéu y t& dé
xay dung mang tudng tac. Tuy nhién, ching toi
c6 su cai bién khi ap dung trén dir liéu van ban y
khoa la cac sach thay vi dit liéu bénh an véi ky
vong xay dung dugc mang tuong tac cd tinh phd
dung rong va it bi chi phoi han bdi thién léch
phan bo dir liéu.

Il. BOI TUQONG VA PHU'ONG PHAP NGHIEN CUU

2.1. Poi tugng nghién cilru. DT liéu dugc
lua chon dé€ phén tich 1a cac tai liéu y khoa dugc
viét bang tiéng Anh va dugc st dung dé dang
day ciling nhu dp dung ldm sang cla cac cd sd
giao duc, y hoc da dugc cong nhan trén thé gidi.
O budc thir nghiém, chdng téi lua chon cac dau
sach gido trinh va tai liéu tham khao y hoc cé thé
thu thap dugc, st dung trong dao tao sinh vién
nganh Y cta Oxfords véi 97 dau sach, tdng cong
hon 76 nghin trang va han 32 triéu tur.

2.2. Phudng phap nghién ciru

2.2.1. Tién xu' ly dir liéu: Sach dugc doc
thanh cac trang va cac tir. Cac hinh vé (cung vdi
tén hinh vé), muc luc, tai liéu tham khao, phu luc
déu bi loai bd. Cac tir tiéng Anh dugc chuyén vé
dang tur goc, vi du “program”, “programs”,
“programer”, “programing” déu dugc chuyén
thanh “program”. Cac tir khdng mang nghia dac
trung cho y hoc hay cac linh vuc dac thu (con
goi la stopword) cling bi loai bd. DU liéu sau tién
XU ly dugc chia thanh nhiéu nhdm nho (k-folds)
dé phuc vu budc kiém dinh gia thuyét thdng ké.

2.2.2. Ban tu’ dong dé xuat tur khoa: TU
khoa, hay cac yéu té y hoc dong vai trd cac node
(ndt) trong mang. Tuy theo muc dich ma cé thé
chi déng dé xuat tap tr khod. VG&i muc dich
khdm pha cdu truc tdng quan mang tuang tac an
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trong dir liéu, chdng t6i thuc hién Iua chon cac
tlr khod co tan sudt xudt hién cao & hau hét cac
nhom dir liéu (nhém nhé dir liéu sau khi da thuc
hién budc tién x&r ly). Thuat toan tu dong dé
xudat tap tir khod tan suat cao, sau do cac tir nay
s& dugc kiém tra lai thi cdéng d€ dam bao la cac
tir khoda cd y nghia trong y hoc.

2.2.3. Luong hoa ma tran tuong tic: Gia
tri tuong tac gilta cac yéu t6 xuat phat tir vi tri
tuong doi cua ching trong van ban. Chung xuat
hién cang gan nhau thi kha nang cé su tudng tac
gilta ching cang Ién va ngugc lai. Trong dinh
lugng _chung tdi xay dung ham danh gid tudng
minh / cho cac cdp tur khoa ¢4 5 thoa man gia
thuyét trén.

Cu thé F(4B) jugng hod gia tri tuong tac
cla B véi A, dudc goi la “A cites B” nghia la su
xuat hién cta A kéo theo su xuat hién cla B. Goi
*va ¥ [an lugt la thr tv cla cau chda tir khod A
va B. Do gia thuyét vé A xuat hién trudc roi mdi
kéo theo B nén ching ta chi 18y cac cip &)
thod man * =7, “Khoang cach cau” gilta cdp (A,

B) nay dudgc dinh nghia 13 4 8) = 0""%)  Gi4 tri
tugng tac cga A kéo theo B trong tap dir liéu la
mot phép tong:

F(A,B) = Z if(d(-‘lpﬁ‘y))

=0 yex

TN S
/ \ e ~

ABBC.ACB.BC...CB.

d(B,A)

Cau: 0 0 0 001111222 nnn

Acites B = p F(d(AxBy)) = FO) + F(0) + FO) + FO) + ot fln— 1)
Hinh 1. Luong hoa mirc dé lién quan giira
cacyéutéAvaB

Minh hoa cho ham danh gia nay dugc trinh
bay nhu trong Hinh 1. Trong nghién cltu thar
nghiém, ham Laplacian v6i y nghia mic do
tugng tac sé giam ham mii bac nhat theo
khoang cach: F(¥) = €™ (@ |3 ha 6 duang).

V@i dinh nghia trén, gia tri tugng tac la mot
s6 duong, gia tri cia né cang Ién khi cap tir khoa
c6 cang nhiéu vi tri gan nhau. Cling Iuu y rang:
F(AB) vy F(B.4) 13 khac nhau, né phu hgp véi
viéc phan anh thuc té rdng tac dong qua lai gilta
hai yéu t6 dan dén nhitng két qua khong tucng
dudng nhau.



TAP CHi Y HOC VIET NAM TAP 530 - THANG 9 - SO 2 - 2023

Mdi nhém du liéu (sau budc tién xir ly) s&
cho mét gia tri dinh lugng tugng tac gilra A va B.
Tap hgp tat ca cdc nhém sé cung cdp mdt phd
gia tri tueng tac cla A va B. Phuong phap kiém
dinh gia thuyét thong ké T-test dudc sir dung dé
loai bo cac mGi quan hé cé y nghia thong ké thap
(p_value=0,05). Sau dé, cac mdi quan hé con lai
dudc hiéu dinh bang phucng phap Page-Rank[7]
dé tinh cac anh huding théng qua hiéu (g bac cau.

2.2.4. banh gia mang: Két qua cla mang
tudng tac dugc danh gia dinh tinh thdng qua sy
hop ly trong biéu dién tri thirc y hoc. Cu thé, nd
dugdc dung dé xem xét tinh ddc trung cla ting
nhém trong thuat toan phan cum (clustering), va
budc dau du doan mdi quan hé gilta bénh véi
triéu chirng, hay cd quan vdi bénh.

Il. KET QUA NGHIEN cU'U

K&t qua 1: Tién xur ly dir liéu D liéu dau
vao V@i 97 dau sach, chira 76 nghin trang véi 32
triéu tir, sau budc tién xr ly con lai 52 nghln
trang véi 7 triéu tir. Sau d6, d€ dam bao ¢ mau
cho phép kiém dinh gia thuyet thong k&, tap hagp
cac trang dugc chia ngau nhién thanh 50 nhém,
mdi nhém cé han 1000 trang véi 140 nghin tir.

Két qua 2: Danh sach tir khoa Tu khod
dugc tao chung tl toan bd tap dir liéu. Sau budc
tién xUr ly, cac tir con lai dugc tinh s6 [an Iap lai
trong moi tap con. Cac tr co tan sudt xuat hién

Preeclampsia

dudi nguBng mac dinh 20 [an bi loai bd (cac lan
chay th&r da cho thay cac tir cd tan suat dudi
ngudng déu bi loai bd khi &p dung kiém dinh gia
thuyét théng k&). Ti€n hanh hgp nhat cac tu
dugc lua chon & tat ca cac tap dir liéu con va loc
thu cong cac thuat ngit y khoa thu dudc 438 tur
khod. Cac tur khoa nay dugc phén thanh 4 nhém:
Ca quan, phan tl, triéu chiing, va bénh.

Két qua 3: Ma tran tucong tac Mdi nhém
trong 50 nhdm chung toi tién hanh xay dung ma
tran tudng tac riéng ré. Két qua tao ra 50 ma
tran tugng tac, moi ma tran co kich thudc 438 x
438, tuang dudng véi 190.000 két ndi. Kiém dinh
thong ké t-test [30] dudc ap dung cho moi két
nGi trén 50 nhdm dé loai bd nhitng két néi y
nghia thap. K&t qua s6 két ndi cé y nghia giam
tir 190.000 xudng con 2.000 (1%). O dang s6
hod, s lugng két ndi nay cung vdi gia tri cta nd
chinh la mang tuong tac. Trong viéc dung hinh
minh hoa, dé& thuén tién, 1000 két ndi cd gia tri
I6n nhat dugc lua chon.

Két qua 4: Mang tuong tac Trén tap dir
liéu toan thé&, mang tuong tac cla tat ca cac yéu
t6 vGi 1000 két ndi manh nhat dugc thé hién &
Hinh 2. Cac yéu t6 quan trong (dudc hiéu 1a ¢6
su anh erdng dén nhiéu yéu t6 khac) c6 kich
thugc bi€u dién 18n, vi du nhu: mau (blood),
nhiém khuan (mfect), tim (heart), dau (pain).
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Hinh 2. Biéu Qié'n mang tuong tac, cac yéu té duoc phan thanh 4 cum: Tudn hoan (mau
héng), Mién Dich (mau xanh 13), Ung thu (mau cam), Co-xuong (mau xanh sam)
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DE kiém chiing tinh hgp ly cla mang, thudt
toan phan cum K-means tu dong nhom cac tur
khoa véi 4 nhém, véi ma tran tugng tac dugc sir
dung nhu ma tran similarity. Trén Hinh 2 cac
yéu t6 cing nhém thé hién qua cling mau séc.
Dudi tri thi'c nganh, cac yéu t6 trong moi nhém
6 tinh lién két cao, vdi ndi dung tuong U'ng cla
ting nhém: nhém “Tuan hoan”, nhém “Ung
thu”, nhém “Mien dich”, va nhdm “Co Xudng
Khdp”. Su phu hdp clia mang tucng tac con thé
hién qua viéc muc do lién quan cla mot cap
tuong tac bat ky ludn cd thé giai thich hgp ly
bang tri thirc y hoc.

Su hgp ly & trén cling dugc quan sat trén
cac mang tudng tac con, nhu mang tucng tac
gitta “triéu chimng - cd quan” & Hinh 3, hay
“bénh — cg quan” minh hoa mét phan ¢ Bang 1.
Cu thé & Hinh 3, khi tu dong phan cum thanh 4

Plague

nhém, ndi dung cac nhém ¢ thé dugc dién giai:
nhdm Tim mach (mau xanh la), nhém Cg-xucng
(mau hdng), nhém Mién dich (mau cam), nhém
Bung-ti€u hoa (mau xanh sam) Vi du minh hoa
st dung mang tudng tac dé dinh hudng chén
dodn co quan ton thuong khi biét bénh/triéu
chiing dugc trinh bay & Bang 1. O day,
Hypertension (tdng huyét &p) cé thé lién quan
dén cac cd quan Heart (tim), Lung (phdi), Liver
(gan), Brain (nd3o), bénh Cancer (ung thu), tuy
nhién mai lién quan cta nd vdi Heart t6 ra manh
vugt troi. Piéu nay rat phu hgp véi cd ché sinh
ly, Clng nhu thuc t€ Iam sang. Cac méi quan hé
khac ciing dugc ghi nhan tuong ty nhu: Cough
(ho) — Lung (phéi); Infect (nhlem khuan) — Liver
(gan); Dementia (suy gidm tri nh&) — Brain
(ndo); Malignant (u ac tinh) — Cancer (ung thu).
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Hinh 3. Mang tuong tdac vé méi tuong quan cua Triéu chirng va Co quan. Cac yéu té duoc
phén thanh 4 cum: Tim mach (mau xanh Ia), Co — xuong (mau héng), Mién dich (mau
cam), Bung — tiéu hoa (mau xanh sam)

Bang 1. Gid tri thé hién mirc dé tuong tic giifa yéu té' bénh va yéu té co quan

Heart Lung Liver Brain Cancer
Hypertension 13.38 3.5 3.56 2.02 2.4
Cough 1.08 3.21 0.5 0.31 1.19
Infect 10.49 11.43 24.41 6.61 13.36
Dementia 2.46 0.3 0.39 11.33 2.28
Malignant 1.7 2.74 2.56 0.89 9.54

IV. BAN LUAN

Nghién clfu xay dung mang tuang tac y hoc
dua vao dit liéu la cac tai liéu y khoa. Khac véi
cac nghién cltu trudc cla Maya Rotmensch va
cbng su [8], Travis Goodwin va cong su [9] dit
liéu dudc str dung dé phan tich la cac hd s bénh
an bénh an dién tr (EMR). So vGi dif liéu y té tur
sach, EMR c6 uu thé hon & tinh cap nhéat, gan
glii vai lam sang. Bén canh do, EMR ciing ton tai
nhitng van dé nhu thiéu tinh quy chuén, dé bi
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anh hudng bdi bac si kham va diéu tri, hay do
nhiéu cao. DGi véi dir liéu sach, thong tin dugc
trinh bay dudi dang quy chudn theo cdu tric
ngbn nglr. Diéu nay ciling da gay ra su khd khan
trong xr ly khi ma mat d6 thong tin quan trong
tr@ nén lodng hon va dir liéu doi hdi phai rat I6n.
Tuy vdy, mang tudng tac trich xuat tir hé théng
tai liéu y khoa cho phép ki vong vao tinh phd
quat c6 thé phuc vu da muc dich, ddc biét c6
thé xem nhu bd biéu dién dau vao cho cac
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phudng phap hoc may khi phan tich dir liéu vé y té.

Bén canh cac két qua dat dugc, mang tucng
tac van con cac han ché khi chi mdi ding lai &
budc danh gia dinh tinh mic d6 hgp ly. Tuy
nhién, diéu nay la hgp ly khi nghién ctru st dung
phuong phap hoc may khong gidam sat
(unsupervised learning). Cac phép danh gia mdc
dd hiéu qua trong cac tac vu hoc khong giam sat
thudng la doi chiéu két qua dau ra vai tri thic
hién tai (dinh tinh), hodc gian ti€p do mudc do
hiéu qua théng qua két qua khi str dung dau ra
cla nghién cru cho cac tac vu khac.

V. KET LUAN

Nghién cru da xay dung dudc mang tucng
tac y hoc sir dung cac phuong phap hoc may Ién
cac dir liéu sach y khoa. Qua phan tich thar
nghiém, mang tudng tac dd phan anh dugc tri
thirc y hoc va ban dau cé kha nang ho trg phan
tich méi quan hé gilra cac yéu toé trong y hoc.
Bén canh nhitng diém tich cuc ban dau, nghién
ctu cling dang con han ché khi cac két qua dang
dLrng lai ¢ bu6c dinh tinh. Nhung nghién ciu
cung da d&t budc di tién dé hd trd su tham nhap
clia Al (artificial intelligence) vao phat trién linh
vuc y hoc.
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DANH GIA THU'C TRANG KIEN THU'C, THAI DO, HANH VI
CUA CHA ME TRE EM CO TAT KHUC XA PEN KHAM
TAI BENH VIEN MAT TRUNG UONG NAM 2022

TOM TAT

Muc tiéu: Danh gia kién thac, thai d6 va hanh vi
cla cha me tré em co tat khdc xa (TKX). Phu’dng
phap ngh|en clru: mo ta cat ngang. Két qua: 336
cha me tré dugc diéu tra vdi do tudi trung binh 38,6 +
6,0, nir chiém 68,7%, thanh thi 1a 44,0%; trinh do hoc
van Pai hoc-Cao dang 31,5%, THPT 30,7%. Vé kién
thirc, 58,0% cha me dudc xép loai 8 muc chua tot;
59,8% khong biét blen chirng ctia TKX; 72,6% khong
b|et yéu t6 nguy cd cla TKX la béo ph| va d|nh du‘dng
khéng hop ly; 50,6% cha me cho rang thudc cé thé
chira khoi TKX. Ve thai d6 11,6% cha me & muc chua
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t6t, 42,3% lo ngai deo kinh cé thé lam ning TKX. Vé
hanh vi, 57,7% cha me & mic chua tot; 26,8% cha
me cho tré khdm mat =1 [An/nam. Kién thirc, thai do
va hanh vi cta cha me tré c6 méi tuong quan thuan.
K&t luan: Cha me tré co kién thuc vé TKX ¢ muc t6t
chiém ty 1é 42,0%. Cha me c6 thai do tét vé TKX Ia
88,4%; 42,3% 'cha me lo ngai deo kinh thudng xuyen
cé the Iam TKX tdng do. Hanh vi clia cha me tre Ve
phong chong TKX la 42,3%. Nhém cha me tré cd kién
thirc t6t vé TKX thi cd thai dd va hanh vi phong chéng
TKX tot hon. Tar khoa: tat khic xa, kién thirc, thai do,
hanh vi, cha me tré.
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