TAP CHI NGHIEN CUU Y HOC

NGHIEN CU’U TONG QUAN VE DY BAO
POT CAP BENH PHOI TAC NGHEN MAN TiNH

Bui My Hanh'?*, Vwong Thi Ngan?, Hoang Thij Hong Xuyén'

"Trweong Pai hoc Y Ha Noi
2Bénh vién Dai hoc Y Ha Noi

Ung dung may hoc du bao dot cép bénh phéi tdc nghén man tinh (Chronic Obstructive Pulmonary Disease
- COPD) la mét xu thé tat yéu, cé kha ndng céch mang héa viéc kham, diéu tri, quan ly bénh béng céch cho
phép phat hién sém, can thiép ca nhan héa, t6i uvu héa ngudn luc va trao quyén cho ngudi bénh. Nghién
ctru nhdm muc tiéu téng quan céc mé hinh sén cé vé duw béo dot cdp COPD tir co s& di¥ liéu Pubmed theo
hwéng dén PRISMA. Két qua da xac dinh duoc 9/928 bai béo dap tng déy du céc tiéu chi lwa chon, bao
gbm: 7 quan sét héi ctru da trung tam, 1 quan sét tién ctru don trung tdm va 1 thir nghiém Iam sang don trung
tam. 117 yéu t6 nguy co duoc dwa vao cac mé hinh dw bédo, trong dé tudi va gidi xut hién phé bién nhét
(9/9 l4n). Cac mé hinh cé dién tich dudi dudong cong (AUC) dao déng tir 0,681 dén trén 0,9 véi 3 mé hinh
c6 hiéu suét cao nhét lan luot la Random Forest (> 0,9), Support Vector Machine (0,9) va Extreme Gradient
Boosting (0,86) can duoc (ng dung, tiép tuc xdy dung va phat trién trén bé di liéu cta ngudi Viét Nam.

T khoéa: Dot cap bénh phéi tdc nghén man tinh, mé hinh, dw bao, may hoc.

I. DAT VAN DE

Bénh phdi tdc nghén man tinh (COPD) la
mot trong nhivng nguyén nhan hang dau gay
bénh tat va tt vong trén toan thé gisi.' Dot cap
COPD la biéu hién x4u di cp tinh cla cac triéu
chirng h6 hap dan dén phai diéu tri bd sung,
gay anh hwéng bét loi dén tinh trang strc khde,
ty 1& nhap vién va tién trién bénh."2 Vi vay, viéc
gidm nguy co bung phat dot cap trong twong
lai la muc tiéu chinh cdia quan ly COPD. Cac
mo hinh dy bdo mang lai tiém nang can thiép
s&m va quan ly bénh chi déng dwa trén tirng
céa thé. Bang cach xac dinh nhirng ca nhan co
nguy co tién trién ndng truéc khi ching xay ra,
bac si lam sang c6 thé diéu chinh ché do diéu
tri va thwe hién cac bién phap phong ngva nhw
ho tro cai thubc 14 va dwa ra cac chwong trinh
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phuc héi chirc nang phdi dwa trén dac diém
clia tirng ngwdi bénh.® Ngudn luc y té hién nay
con han ché va viéc wu tién nhirng ngudi bénh
c6 nguy co dot cAp cao hon cé thé giup téi wu
héa viéc phan bd thuéc men, may thé, giwong
bénh va nhan Iwc cham soc strc khoe.? Do do,
viéc xac dinh nhirng nguwoi bénh c6 nguy co
cao bang cach str dung cac yéu té c6 thé do
lwdng duoc, co twong quan véi dot cap dong
vai trdé quan trong dé gidm ganh nang bénh tat,
ngan ngwra tr vong s&m, giam chi phi cham
s6c stirc khde cao va nang cao chat lwong
cudc séng.

Mot s mé hinh dw bao dot cdp COPD da
duoc cong bd két hop div liéu tir tién si bénh,
d&c diém lam sang va két qua xét nghiém.412
O Viét Nam, cac nghién ctru vé& dot cdp COPD
m&i chi dirng lai & viéc tim ra cac yéu té nguy
co lién quan, ma chwa thiét lap mot mé hinh dw
bao dot buing phat cu thé bang thuat toan tri tué
nhan tao cling nhw chwa rd mé hinh nao chinh
xac nhéat va co thé ap dung rong rai.’** Chinh
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vi vay, ching t6i tién hanh nghién ctru véi muc
tiéu: Phan tich mét sé mé hinh s dung tri
tué nhan tao dw bdo dot cap bénh phdi tic
nghén man tinh.
Il. NOI DUNG TONG QUAN
1. Déi twong va phwong phap

Thiét ké téng quan

Nghién ctu tbng quan dwoc thuc hién va
bédo céo theo hwéng dan Bao céo tbng quan
hé théng va phan tich gop (Preferred Reporting
ltems for Systematic Reviews and Meta-
Analyses; PRISMA).

Co sé di liéu

Nghién ctu st dung co s& di¥ liéu Pubmed,
duwoc phat trién béi Thw vién Y khoa Québc gia
Hoa Ky, Vién Y té Quéc gia Hoa Ky (US National
Library of Medicine - National Institutes of
Health). Cac bai bao duoc lwa chon cé thdi gian
xuét ban tir thang 1 nam 2017 dén thang 5 ndm
2024 trén céac tap chi qubc t& cé binh duyét va
duoc tién hanh trén bat ky qudc gia nao.

Chién Iwoc tim kiém

Chung t6i sé tién hanh tim kiém toan dién dé
xac dinh tat ca cac 4n pham lién quan. Chuang toi
tap trung tir khda vao ba phan chinh bao gém:

(1) Pot cdp bénh phdi tdc ngh&n man
tinh: Chronic Obstructive Pulmonary Disease
Exacerbation, COPD Exacerbation, Chronic
Obstructive Pulmonary Disease Flare-up,
COPD Flare-up, Exacerbation of Chronic
Obstructive Pulmonary Disease, Exacerbation
of COPD, AECOPD;

(2) md hinh: model, tool, software, app,
social media, cloud, web, web-database, web
based, computer, mobile device, mobile data,
data storage, online, network;

(8) dw bao: prediction, forecast,
prognostication, estimate. Toan tl “OR” dé lién

két tat ca cac thuat ngir va tlr ddng nghia thanh
cac nhom cu thé lién quan dén cac tir khoa
chinh va toan t&r “AND” dé lién két tat ca cac
nhém thanh chudi tim kiém cudi cung.

Lwa chon nghién ctru

Viéc lwa chon nghién clru dwoc thyc hién
theo so d& PRISMA. Hai thanh vién nhém
nghién clru ra soat va sang loc dwa trén cac
tiéu chi lwa chon, bao gém:

(1) md td vé mé hinh dw bao hodc cong cu
dw bao cu thé;

(2) dw bao lién quan dén dot cap bénh phbi
tédc nghén man tinh.

Nghién cru bi loai trlr néu cé mét trong céac
dac diém sau:

(1) Khéng phai mé hinh dy bao dot cdp bénh
phdi tAc ngh&n man tinh bang tri tué nhan tao;

(2) Puoc cong bd bang ngén nglr khong
phai 1a tiéng Anh;

(3) Khéng cé toan van clia nghién ctru.

Trwéce tién, cac nghién clru dwoc ra soat
dua trén tiéu dé va tém tat; néu chwa dd théng
tin dé ra quyét dinh lwa chon hoéc loai triv, cac
nghién ctru duwgc ra soat toan van. Pé tranh
sai s6 trong qua trinh lwa chon nghién ctvu, hai
tac gia sé doc lap thwc hién toan b qua trinh
ra soat va lwa chon mé hinh. Két qua lwa chon
sé dwoc so sanh, va cac diém khong déng nhét
(néu c6) dwoc gidi quyét théng qua thao luan
dé di dén théng nhéat cudi cung.

Trich xuat di liéu

TAt ca dir liéu dwoc truy xuét tlr bai bao
toan van dwoc nhap vao biéu mau thu thap
thong tin. B4t ky su khac biét nao déu duoc
gidi quyét bang cach thao luan dé dat dwoc sy
ddng thuan.

ll. KET QUA

1. Pac diém cac nghién clru
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So do 1. Biéu dd PRISMA vé quy trinh lwa chon nghién ctru

Qua trinh sang loc tai liéu dwoc trinh bay &
hinh 1. Dwya vao tr khéa dwoc néu, chung téi
tim dwoc 928 tai liéu trén co s& di¥ liéu Pubmed.
Trong 928 tai liéu ban dau, 146 tai liéu khéng
lién quan dén cha dé nghién ctru (sang loc bang
tiéu dé), 23 tai liéu trung I&p, 82 tai liéu khoéng
phai nghién ctru gbc. Két qua co 677 bai bao
dwoc sang loc déy da, trong dé chang t6i loai
575 bai béo khéong c6 mé hinh duw bao cu thé,
24 bai bao khong viét bang ngdn ngi tiéng Anh,
69 bai bao khéng cé ban toan van. Téng cong
c6 9 bai bdo dwoc dwa vao nghién clru nay. Vé
thiét k&, 7/9 nghién clru 1a nghién ctru quan sat
héi ctru, 1/9 nghién clru quan sét tién ciu va 1/9
nghién ctru thir nghiém lam sang. Vé dia diém,
7/9 nghién ctu da trung tdm, 2/9 nghién ctru
don trung tam. Téng c¢& mau trong cac nghién

cru duwgce thu nhan la 80.324 ngudi bénh, dao
doéng twr 67 dén 43.576 ngudi bénh. 117 yéu td
nguy co khac nhau dwgc dwa vao cac mo hinh
dw doan. Tudi, gi¢i 1a hai yéu tb dw doan phd
bién nhét (9 lan). Cac yéu td dw doan phd bién
tiép theo la tinh trang hat thuéc (7 1an), diém CAT
(COPD Assessment Test), bénh dai thao duwdng
(5 1an), BMI (Body mass index), bénh tang huyét
ap va cac dau hiéu sinh tén: mach, nhiét do,
huyét ap, nhip thé, SpO, (4 1an), 40 yéu t6 xuét
hién 2 hodc 3 1an. Hon mét nra sé yéu té dw
doan (65/117) chi dwgc dwa vao mét lan.
2. M6 hinh Nomogram™

M& hinh duw bao dwa trén dac diém nhan
khau hoc va cac théng sb xét nghiém mau dé
dw doan tan suat cac dot cdp COPD c6 AUC
0,681; d0 nhay 63,6% va dd dac hiéu 65,0%.
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Bang 1. Cac bién s6 trong mé hinh Nomogram

Bién s - Théng tin chung: tudi, gisi, tinh trang hut thudc, thdi gian ndm vién

dauvao - Bénh ddng méc: dai thao duwdng, tang huyét &p, suy tim, bénh than man tinh, bénh
gan man tinh.
- Xét nghiém: bach cau trung tinh (NEU), bach cau &i toan (EOS), bach cau lympho
(LYM), bach cau don nhan (MONO), tiéu cau, glucose, glucose-to-lymphocyte ratio
(GLR), bilirubin toan phan (TBil), bilirubin gian tiép (IBil), bilirubin tryc tiép (DBIl),
albumin, y-glutamyl transpeptidase (GGT), apoprotein B, fibrinogen, D-dimer.

Bién sb Tuéi, gii, bénh gan, thdi gian nam vién, NEU, EOS, MONO, DBil, GGT, GLR.

daura

3. M6 hinh LASSO (Least Absolute Shrinkage nhap vién sau 30 ngay dwa trén tap dir liéu
and Selection Operator)® ly tlr bénh &n dién t&. M6 hinh LASSO c¢6 do

M6 hinh dw bao nham xac dinh nguwdi bénh nhay la 76,6%; do d&c hiéu 1a 97,1% va chi sé
nhap vién vi dot cdp COPD va nguy co tai C-statistic 1a 0,975 + 0,004.

Bang 2. Cac bién sé trong mé hinh LASSO

Bién sb - Théng tin chung: tudi, gidi, thu nhap binh quan, sé 14n nhap vién ndm trwdc, thai
dau vao diém nhap vién.
- Bénh ddng méc: viém phdi, cim, suy tim, thiéu mau, réi loan tram cam.
- D&u hiéu sinh t6n: nhip th&, nhip tim, huyét ap, nhiét do, SpO,.
- Xét nghiém: hdng cau, hemoglobin, bach cau, bach cau trung tinh (NEU), bach ciu
ai toan (EOS), tiéu cau, glucose, albumin, clorua, creatinin, kali, natri, bicarbonat,
khoang tréng anion (AG), peptid natriuretic type B (BNP), INR, troponin, khi mau.
- Thuéc: corticosteroid dang hit (ICS), khang cholinergic tac dung ngan (SAAC),
khang cholinergic tac dung kéo dai (LAAC), chi van beta tac dung ngén (SABA),
chli van beta tac dung kéo dai (LABA), prednisone, methylprednisolone, khang
virus cum, khang sinh, lgi tiéu quai.
Bién s Prednisone, SAAC, LAAC, khang sinh dwoc chi dinh trong vong 72 gi¢&» dau sau khi
dau ra nhap vién.
4. M6 hinh GLM (General Linear Model)’ gia tri tién doan am (NPV) 80%, dat hiéu suét
M6 hinh dy bao nguy co dot cdp COPD dw bao tét hon 10% so v&i md hinh rat gon 3
mirc do trung binh va nang gdm 11 yéu té c6 yéu t6.

AUC 0,71; gia tri tién doan dwong (PPV) 48%;
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Bang 3. Cac bién sé trong mé hinh GLM

Bién s - Théng tin chung: tudi, gi¢i, BMI, chlng tdc, tinh trang hat thudc, thoi gian méc
dau vao COPD, s6 dot cp ndm truéc.
- Bénh ddng méc: trao ngwoc da day thwe quan, dai thao dwdng, ting huyét ap, réi
loan lipid mau.
- Triéu chieng: diém CAT.
- Xét nghiém: NEU, EOS, FVC, FEV1, FEF25-75, PEF.
- Thubc: ICS, LAMA, LABA, Budesonide, Formoterol fumarate.
Bién sb - Mb hinh day du: gidi, tinh trang hut thubc, chiing toc, sb dot cAp nam trwdc, diém
dau ra CAT, FEV1%, EOS, ICS, LAMA, LABA, Budesonide.
- Mb hinh rat gon: sb dot cip nam truéc, EOS, ICS.
5. M6 hinh RF (Random Forest)* canh bao, dé& xuét hanh déng dw phong gidm
Nghién ctvu str dung di¥ liéu ngwdi bénh ty thiéu nguy co xay ra cac dot trAm trong trong
b&o cao cho rng dung strc khée sb (myCOPD) twong lai, nang cao tinh ca nhan hoda trong

c6 AUC 1a 0,727. M6 hinh RF cung cép cac quan ly, cham séc COPD.

Bang 4. Cac bién sé trong mé hinh RF

Bién sb
dau vao

Tudi, gi¢i, tinh trang hut thubc, diém CAT

Diém triéu ching: (1) Céc triéu chirng binh thuwong dbi véi nguoi bénh va dung
thudc theo don, (2) Khé thé hon binh thwerng nhung khéng sbt/ thay déi mau sac/
lwong dom, ngwdi bénh cé thé tw xit thube gian phé quan, (3) Khoé thé hon binh
thwdng, ho ra dom, thay d6i mau séc dom, can tw dung thudc steroid va’hodc
khang sinh (4) Khé thé nhiéu hon so v&i binh thwdng mac du da dwoc diéu tri, hoac
bi dau nguc va’hodc sbt cao can nhap vién.

Bién sb
dau ra

Tudi, gi&i, tinh trang hat thuéc, diém CAT, diém triéu chirng.

6. M6 hinh XGBoost (Extreme Gradient COPD c6 AUC 0,866; dd chinh xac 90,33%; d6

Boosting)"

nhay 56,6%; do dac hiéu 91,17%; PPV 13,7%;

M6 hinh dy bao cac dot kich phat mec do NPV 98,83%.
nang trong vong moét nam toi & ngwdi bénh
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Bang 5. Cac bién sé trong mé hinh XGBoost

Bién s 117 yéu t6 bao gdm: thdng tin chung, bénh ddng mac, d4u hiéu sinh tén, triéu chirng
dau vao lam sang, can |am sang, diéu tri.

Bién sb6 - Théng tin chung: tudi, gidi, ching tdc, BMI, tinh trang hut thubc, s nam méc
daura COPD.

- Bénh déng méc: hen suyén, ung thw phéi, réi loan lo au/trdm cdm, viém mdii di
&ng, bénh cham, suy tim sung huyét, tang huyét ap, bénh tim thiéu mau cuc b, dai
thao dwong, trao nguwoc da day thwe quan, viém xoang, chirng ngwng thé luc ngu.
- Thudc: SAMA, SABA, SABA+SAMA, LAMA, LABA, LABA+LAMA, ICS+LABA,
ICS+LABA+LAMA, Corticosteroid, Phosphodiesterase-4 inhibitor.

7. M6 hinh dw bao dwa vao théng sé lam
sang va dau an sinh hoc mién dich trong
TOPDOCS (The Swiss Multicenter COPD
Cohort Study)®

Nghién ctu theo ddi cac dau &n sinh hoc
mién dich va d&c diém lam sang trong vong mot
nam & 271 ngwoi bénh COPD tir TOPDOCS

dw bdo tan suat dot cAp COPD khéng thuéng
xuyén (0 hoac 1) hay thwong xuyén (> 1) trong
nam tiép theo cho thay hiéu suit mé hinh st
dung théng sb |am sang va dau an sinh hoc
(AUC = 0,78) khong vwot tri so véi md hinh
chi st dung théng sb l1am sang (AUC = 0,79).

Bang 6. Cac bién s6 trong md hinh tir TOPDOCS

Bién sb
dau vao

- Théng tin chung: tudi, gi¢i, BMI, tinh trang hat thubc.
- D&u hiéu sinh tn: nhip thd, nhip tim, huyét ap, nhiét o, SpO,,.

- Triéu chirng 1dm sang: diém mMRC, diém CAT.

- Xét nghiém: FEV1, WBC, PLT, NT- proBNP, CRP, Creatinin, Bilirubin.

- D4u 4n sinh hoc mién dich: IgA, IgM, IgE, IgG, IgG1, IgG2, IgG3, IgG4, Kiéu gen
rs8099917GG, Kiéu gen rs8099917TT, Kiéu gen rs8099917TG.

- Thuéc: LAMA, LABA, LAMA + LABA, LAMA + ICS, LABA + ICS, LAMA + LABA +
ICS, SABA, SAMA, Steroid, Theophylline, Roflumilast.

Bién sb
daura

- M6 hinh day du (10 yéu té: 8 thong sb 1am sang + 2 d4u 4n sinh hoc): tudi, gidi,
BMI, nhip tim, diém CAT, diém mMRC, FEV1, sb lwong thubc diéu tri, PLT, IgG2.

- M6 hinh rat gon: 8 théng sé 1am sang.

8. M6 hinh dw bao nguy co nhap vién do dot
cap COPD & co s& cham séc ban dau tai
Thuy Dién?

M6 hinh st dung co s& di liéu quéc gia bao

gdm céc thong tin vé& nhan khau hoc, chdm séc
strc khde va cac yéu tb kinh t& xa hoi du doan
nguy co nhap vién do dot cAdp COPD trong
vong 10 ngay téi, c6 AUC la 0,86.
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Bang 7. Cac bién s6 trong mé hinh dw bao nguy co nhap vién do dot cap COPD & co’ s&
cham séc ban dau tai Thuy Dién

Bién sb - Théng tin chung: tudi, gi¢i, BMI, tinh trang hat thubc, sb dot cap trwdc day, trinh
dau vao dd hoc van, thu nhap binh quan.
- Bénh déng méc: Chi s6 bénh di kém Charlson (CCI): hen suyén, viém phdi, bénh
tim thiéu mau cuc bd, dai thao dwdng, tang lipid mau, réi loan lo au/trdm cam, suy
gidm nhan thirc, trao ngwoc da day thwe quan, lodng xwong, ung thw, bénh than,
bénh xo nang.
- Xét nghiém: protein phan &ng C, huyét séc td, lipoprotein ty trong cao (HDL),
lipoprotein ty trong thdp (LDL), LDL/HDL, HbA1C, WBC, Téng lwong chéat béo,
TriGlyceride, FVC, FEV1, FEV1/FVC.
- Thuéc: SABA, SAMA, LABA, LAMA, ICS, khang leukontrien, roflumilast, steroid
dueng ubng, khang sinh.

Bién sb S6 dot cép trwde day, CCl, bénh tim thiéu mau cuc b, steroid dwdng udng.
dau ra

9. M6 hinh dw bao dot cap COPD st dung thoai théng minh, thiét bj deo dwoc va thiét bj

dir liéu vé 16i séng™ cam bién chét lwong khong khi giup phat hién
M6 hinh giam sat lién tuc 16i séng, triéu s&m dot cAp COPD trong 7 ngay t&i. M6 hinh
chirng clia ngudi bénh cung cac yéu tb moi dat d6 chinh xac 92,1%, d6 nhay 94% va do

trwd'ng trong nha tich hgp trén rng dung dién dac hiéu 90,4%; AUC > 0,9.

Bang 8. Cac bién s6 trong mé hinh dw bao dot cap COPD sir dung dir liéu vé 16i séng

Bién sb - L6i sbng: s6 bwéc di bd, sb bac leo ciu thang, khodng cach di chuyén hang ngay,
dduvao  lwong calo tiéu thy, chat lwong gic ngd.

- Triéu chieng: diém CAT, diém mMRC.

- Méi tredng: nhiét do, dé a&m, mlrc dd bui min.

Bién s6 S6 budrc di, sb6 bac leo ciu thang, khoang cach di chuyén hang ngay.
daura

10. M6 hinh SVM (Support vector machine)® 80%, do dac hiéu 83%, PPV 81%, NPV 85%,
M6 hinh SVM & mét cong cu manh dé xac AUC 0,90.
dinh nguwdi bénh dot cdp COPD dat dd nhay
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Bang 9. Cac bién sé trong mé hinh SVM

Bién s - Théng tin chung: tudi, gisi, tinh trang hut thudc, tinh trang uéng rwou.
dauvao - DAu hiéu sinh tén: nhiét dd, nhip tim, nhip th&, huyét ap.

- Bénh ddng méc: tdng huyét ap, dai thao dwong, réi loan lipid mau.

- Triéu chirng: ho, sét, kho thé, kho khe, dom, dau nguc.

- Xét nghiém: Pa0O2, PaCO2, FEV1/FVC.

- Chét lwgng cudc séng: tw thé nam, chat lwong gidc ngl, kha nang hoat dong.
Bién s Ho, sbt, kho thd, kho khé, dom, dau nguc, tw thé nam, chat lwong gidc ngl, kha
daura nang hoat déng.

IV. BAN LUAN

Céac mé hinh hoc may trén thé gidi st dung
bd di¥ liéu I&n va thuat toan phirc tap dé du bao
céac dot trdm trong dwa trén nhiéu bién sb 1am
sang, nhan khau hoc va méi trwéng, mang lai
nhirng lgi ich dang chu y trong viéc cai thién
chét lwong cham séc va quan ly ngudi bénh
COPD. Nghién ctu nay da xac dinh va danh
gia 9 md hinh dy bao cé dé chinh xac cao
trong d6 c6 2 md hinh dwoc diéu chinh t» mé
hinh gbc dé& khic phuc moét sé han ché. Tuy
tbng hop thanh cac mé hinh nhw cac két qua
tr badng 2 dén bang 11 nhwng chdng tdi nhan
thay sy khéng ddng nhét vé sb lwong va chiing
loai yéu t6 dw doan, c& mau, khoang thoi gian,
phwong phap théng ké va thudc do hiéu suét
ctia cac mé hinh. Béi véi nomogram cé wu diém
la cung cAp moét céng cu trwc quan co thé gidi
thich cho cac bac si 1am sang, dé st dung dé
dw doan rii ro tuy nhién co thé thiéu dé chinh
xac v&i cac mbi quan hé phirc tap, phi tuyén
tinh trong bénh canh COPD. M6 hinh LASSO
c6 loi thé gitp lwa chon tinh ndng bang cach
thu nhé hé sb cla cac bién it quan trong hon
vé 0, gidm do phirc tap cia md hinh va ngan
ngra qua tai nhung co6 thé khéng phu hop khi
méi quan hé gitra cac bién 1a phi tuyén tinh. M6
hinh GLM c6 wu diém linh hoat, dé hiéu, cé thé
md hinh héa céac loai két qua khac nhau (nhi
phan, lién tuc) nhung van han ché trong viéc

xt ly c&c twong tac phi tuyén tinh phirc tap. Mo
hinh Random Forest cé thé xt ly cac b6 di liéu
I&n va cac mbi quan hé phi tuyén tinh phirc tap.
DPay 1a mot mé hinh manh, phu hop véi nhidu
bién nhwng sé phirc tap trong viéc dién giai va
doi hdi ki thuat diéu chinh (huén luyén) dé dat
duoc hiéu suat tdi wu. Két qua nghién cru cta
cho thay khi két hop di lieu vé 16i sbng."® M6
hinh dw doan dot cdp COPD dwa vao di liéu
vé 16i sébng st dung thuat toan RF huén luyén it
bién sé nhat (3 bién s6), nhung lai c6 hiéu suét
dw bdo manh mé nhét (d6 chinh xac 92,1%, do
nhay 94% va dé dac hiéu 90,4%; AUC > 0,9)
cung cap céch tiép can don gidn va chinh xac.™
Tuy it tiéu tén tai nguyén xét nghiém, nhwng
viéc st dung dién thoai théng minh, thiét bi deo
va cadm bién chét lwong khéng khi lai tao ra cac
rao can cong nghé, cung v&i chi phi cao va kha
nang tiép can han ché, dac biét 1a & cac khu
vire thu nhap thap. Bdng thei, sw phu thudc vao
céac bién sb 16i sébng c6 thé bé qua mét sb dau
hiéu 1am sang quan trong trong dién bién cla
bénh. Md hinh s dung it bién s tiép theo la
mé hinh dy bao tich hop vao co s& cham soc
ban dau tai Thuy Dién (4 bién sb) sir dung thuat
toan XGBoost dat AUC 0,86 cé thé tao diéu
kién can thiép sém va quan ly bénh tét hon.8
Tuy nhién, mé hinh nay cling can cai thién hiéu
suéat duw bao dai han do thoi gian theo dai ngan
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(10 ngay). Mé hinh SVM st dung 9 bién sb don
gian, dé thu thap, dé theo dai vé triéu chirng va
chét lwong cudc sbng dem lai hiéu suat dy bao
cao.? V&i ¢ mau twong dbi nhd (303 nguoi
bénh), m&c d6 phan anh tong thé va khai quat
hoa cla tap dir liéu huén luyén con han ché, c6
thé tao ra két qua dy bao khéng 6n dinh khi ap
dung thuc té.

Hién nay, tai Viét Nam, cac nghién ctu vé
dot cAdp COPD méi chi dirng lai & viéc tim ra cac
yéu t6 nguy co’ lién quan, ma chwa thiét 1ap mot
mé hinh tién lwgng dot bung phat cu thé.'34 Can
cl vao cac két qua nghién ctru, ching t6i nhan
thay réng ba thuat toan: RF, SVM va XGBoost
¢6 tinh kha thi cao khi xay dwng md hinh hoc
may st dung b6 d¥ liéu dac thu clia ngwdi bénh
Viét Nam, tuy chinh theo cac yéu té méi trwéng
dia phwong, phoi nhiém nghé nghiép trong bdi
canh thuc té& va cac nguén luc sén co. Viéc
trng dung cac thuat toan nay htra hen nang cao
dd chinh xac trong dw béo, gilp cung cap cac
théng tin quan trong hd tro' bac si theo déi va
diéu tri ngwoi bénh dot cap bénh phdi tc nghén
man tinh, gép phan cai thién chat lwong chdm
soc strc khoe tai Viét Nam.

V. KET LUAN — KHUYEN NGHI

Cac mé hinh dw bao dot cap ctia bénh phéi
tdc nghé&n man tinh c6 AUC dao dong tir 0,681
dén trén 0,9. 3 md hinh c6 hiéu suét cao nhat
lan lwot 1a Random Forest (> 0,9), Support
Vector Machine (0,9) va Extreme Gradient
Boosting (0,86).

Trong béi canh Viét Nam, d&c biét véi ngudn
lwe han ché, ching t6i nhan thay rang cé thé st
dung ba thuat toan: RF, SVM va XGBoost trong
xay dwng mé hinh hoc may dbi véi bo di lieu
dac thu cha nguwoi bénh Viét Nam, tuy chinh
theo cac yéu td vé tién sir bénh, mot sb dac
diém nhan khau hoc, cac théng tin 1am sang
cta dot vao vién diéu tri... Viéc ng dung cac
thuét toan nay hra hen nang cao dé chinh xac

TAP CHI NGHIEN CUU Y HOC

trong du bdo, gilip cung cip cac théng tin quan
trong hd tro bac si theo ddi va diéu tri ngudi
bénh dot cdp bénh phdi tdc nghén man tinh,
gop phan cai thién chét lwong cham séc sirc
khode tai Viét Nam.
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Summary

PREDICTION MODELS FOR CHRONIC OBSTRUCTIVE
PULMONARY DISEASE EXACERBATION: A LITERATURE REVIEW

Machine learning techniques for predicting chronic obstructive pulmonary disease (COPD)
exacerbation is the revolution in COPD management by allowing early detection, personalized
intervention, resource optimization, and patient empowerment. The results identified 9/928 articles
that fully met the selection criteria, including: 7 multicenters retrospective observations, 1 single-
center prospective observation, and 1 single-center clinical trial. 117 risk factors were included in
the prediction models, of which age and gender appeared most commonly (9/9 times). The models
had the area under the curve ranging from 0.681 to over 0.9. The 3 highest performance models
were Random Forest (> 0.9), Support Vector Machine (0.9), and Extreme Gradient Boosting (0.86),
respectively, which need to be applied, further built, and developed on the Viethamese dataset.

Keywords: Chronic Obstructive Pulmonary Disease Exacerbation, model, prediction, machine
learning.
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