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TRI TUE NHAN TAO VA DU LIEU LON TRONG
BENH NHIEM TRUNG: BOI CANH TOAN CAU, THACH THUC VA
TRIEN VONG TAI VIET NAM

TOM TAT

Tri tué¢ nhan tao (Al) va dt liéu 16n dang chuyén
ddi y hoc hién dai, dic biét trong linh vuc bénh nhiém
tring. Cong nghé Al ngay cang dugc g dung nhiéu
hon trong chan doan hinh anh y té, phat hién nhiém
tring huyét som, du doan bung phat, tdi wu hoa diéu
tri va quan ly khang sinh. Song song do, sy mo rong
nhanh chong cta hd so strc khoe dién tir, co so dit liéu
phong thi nghiém, hé thong hinh anh, thong tin bo gen
va giam sat dich t& hoc da tao ra cac bd dir liéu cham
soc strc khoe quy mé 16n phu hgp véi cac ing dung hoc
may va hoc sau.

Trén toan cau, Al di ching minh hiéu suit day hua
hen trong vi€c phat hién bénh lao phéi va viém phéi, du
doan mirc 6 nghiém trong ciia sdt xuat huyét, hd tro
giam sat COVID-19 va ddy nhanh qua trinh phat trién
thudc va véc-xin. Tai Viét Nam, mot sb bénh vién da
bat dau trién khai hé thong X quang hd trg Al cong cu
theo doi cham soc déc bi¢t va cac chuong trinh quéan ly
khéng sinh dién tir. Cac sang kién sirc khoe sé quic gia
va hé thong giam sat bénh truyén nhiém ciing dang dan
tao nén tang cho viéc tich hop Al trong twong lai.

Tuy nhién, van con nhimg thach thirc dang ké, bao
gém tiéu chuén hoa dit liéu han ché, hé théng thong tin
y té bi phan manh, thiéu kha ning tuong tac, lo ngai vé
tinh minh bach ctia mé hinh va thiéu chuyén mén lién
nganh. Céc van dé dao dirc va phap 1y lién quan dén
quyén riéng tu cua bénh nhan va bao mat dir liéu ciing
1a nhitng rao can 16n ddi véi viée trién khai quy mo 16n.

Panh gia nay tom tit cic ing dung chinh cua Al va
Dit liéu 16n trong cac bénh nhiém trung, danh gia thuc
trang trién khai tai Viét Nam va thao luan vé cac co hoi
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va thach thirc trong twong lai dbi véi viée tich hgp Al vao
hé théng quan 1y bénh nhiém tring va y té cong cong.

Tir khéa: Tri tué nhan tao; Dir liéu 16n; Bénh nhiém
trung; Hoc may; Hoc sau.

SUMMARY

ARTIFICIAL INTELLIGENCE AND BIG DATA IN
INFECTIOUS DISEASES:
GLOBAL LANDSCAPE, CHALLENGES, AND
PERSPECTIVES IN VIETNAM

Artificial intelligence (AI) and Big Data are
reshaping modern infectious disease management
through advances in medical imaging, early sepsis
detection, outbreak forecasting, treatment optimization,
and antimicrobial stewardship. The rapid expansion
of electronic health records, laboratory information
systems, imaging archives, genomic datasets, and
epidemiological surveillance networks has created
large-scale data environments suitable for machine
learning and deep learning applications. Globally,
Al has demonstrated strong performance in detecting
pulmonary tuberculosis and pneumonia, predicting
dengue severity, supporting COVID-19 surveillance,
and accelerating drug and vaccine development.

In Vietnam, Al-assisted radiology, intensive
care monitoring tools, and electronic antimicrobial
stewardship systems have begun to emerge in major
hospitals. National digital health initiatives and
infectious disease reporting systems are gradually
establishing the infrastructure required for broader Al
integration. However, significant challenges remain,
including limited data standardization, fragmented
health information systems, lack of interoperability,
concerns regarding model transparency, and shortages
of interdisciplinary expertise. Ethical and legal issues
related to patient privacy and data security further hinder
large-scale implementation.
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This review summarizes key applications of Al and
Big Data in infectious diseases, evaluates the current
status of adoption in Vietnam, and discusses future
opportunities and challenges for integrating Al into
clinical practice and public health systems.

Keywords: Artificial Big Data;

Infectious diseases; Machine learning; Deep learning.

intelligence;

. GIGI THIEU

Bénh nhiém tring tiép tuc 13 nguyén nhan
hang dau giy bénh tat va tir vong trén toan
cau, dic biét trong bdi canh gia ting bénh
truyén nhidm mdi ndi va khang khang sinh
[22]. Su phat trién ciia hd so bénh an dién tir,
dur liéu xét nghi¢m, hinh anh y khoa, dir liéu
gene va dit liéu dich t& hoc di tao ra nguén dur
liéu y té khong 16.

Song song d6, nhiing tién bo trong hoc may
va hoc sdu dd mo ra nhiéu co hoi ung dung
trong y hoc hién dai [5, 9]. Cac tong quan gan
day ciing nhan manh vai trd ngiy cang ting
ctia Al trong bénh truyén nhiém va cac thach
thirc di kém [7, 4].

Pai dich COVID-19 da thuc ¢y manh mé
vi¢c ing dung Al va Big Data trong gidm sat
dich bénh, phan tich dir liéu dich té va tbi wu
hoa phan tmg y té cong cong [3].

Il. PHUONG PHAP

Bai viét dugc thyc hién dudi dang tong
quan mo ta. Tai li¢u dugc tim kiém tir PubMed,
Scopus, Web of Science, IEEE Xplore va
Google Scholar trong giai doan 2015-2025.
Tong cong co 22 tai lidu véi cac tir khoa lién
quan dén Al Big Data, Machine Learning,
Deep Learning va bénh nhiém trung. Cac
nghién cuu dugc lya chon khi ¢6 ung dung Al
hodc phan tich dir li¢u lon trong chan doan,
diéu tri, giam sat dich bénh, quan 1y khang

khang sinh hoac nghién ctru thudc va vaccine.

. UNG DUNG CUA Al VA BIG DATA
TRONG BENH NHIEM TRUNG

Céc ting dung ti€u biéu cua tri tué nhan tao
va dir liéu 16n trén thé gidi trong linh vuc bénh
nhiém tring (Bang 1 va 2).

1. Chéan do4n va phat hién sém

Al da duogc tng dung rong rai trong phan
tich hinh anh y khoa. Cac m6 hinh hoc séu
c¢6 thé phat hién viém phdi, lao phdi va ton
thwong phdi véi do chinh xac twong duong
bac si chuyén khoa [2, 12].

Trong hdi st tich cuc, cac hé théng canh
bao sém st dung dir li¢u thoi gian thyc gitp
phat hién nhiém tring huyét truée khi xuat
hién biéu hién 1am sang rd rét [1, 11]. Diéu
nay giup cai thién tién lugng va giam ty 1€ tir
vong ¢ b¢nh nhan nédng [6].

Bang 1: Cac ung dung chinh cua Al trong
bénh nhiém tring

Linh vue Ung dung AI Vi du
Chan doan L. Lao, viém
hinh anh Hoc sau tia X phéi
ICU Dy doan nhiém Cénh bao

khuan huyet som
i . Dengue/
Dich té Du bao dich COVID
L Téi wu khang Quén ly
Khéng sinh sinh khang sinh
B0 gene , . Kham pha
(Genomics) Dy doén Protein thube

2. Du bao va giam sat dich bénh, phong
ngira va kiém soat nhiém khuan.

Al cho phép xay dung cac mo hinh du bao
dich bénh duya trén dit liéu khi hau, méi truong
va dan sb. Tai Viét Nam, cac mé hinh hoc sau da
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duoc tmg dung trong dy béo sbt xuat huyét [14].
Trong dai dich COVID-19, AI hd trg theo
ddi dién tién dich bénh, phén tich dit liéu 16n
va t6i wu hoa phan tng y té cong cong [3].
Tri tu¢ nhan tao mang lai tiém nang rat 1on
trong phong ngira va kiém soat nhiém khuan.
Al c6 kha niang phat hién cac bién cb lay
truyén trong dot bung phat hodc du doan bénh
nhan c6 nguy co cao, cho phép phat trién cac
can thiép ctia kiém soat nhiém khuén [10].
3. C4 thé héa diéu tri va quan ly khang sinh
Céac thuat toan hoc may c6 kha nang du
doan nguy co tir vong hodc bién chiing ¢ bénh
nhan nhiém trung ning [15]. Al ciing hd tro
t6i wu hoa lya chon khang sinh, gop phan nang

cao hiéu qua chuong trinh quéan ly khang sinh
[18]. Bén canh do6, Al dang dugc nghién ctru
dé du bao xu huéng khang khang sinh va hd
trg kiém soat tinh trang khang thudc ngay
cang gia tang [19, 20].

4. Nghién ctru thudc va vaccine

Al dong vai tro quan trong trong nghién
ctru genomics va sinh hoc phan tir. Cac mo
hinh hoc sau c6 thé phéan tich dit li¢u gene, du
doan cau trac protein, du doan tic dong cua
bién thé di truyén ddi véi cac co ché didu hoa
gen va hd trg phat trién thude, vaccine [8, 16,
19]. Ngoai ra, Al con gop phan phat hién cac
hop chat khang khudn méi nhdm déi pho véi
cac vi khuan da khang thudc [4, 20].

Bdng 2: Céc irng dung tiéu biéu ciia Al va Big Data trong bénh nhiém tring

Linh vue " SRR Cong nghé Al , , P . Reta Tai
{mg dung Bénh / van deé / Big Data Ung dung chinh Keét qua noi bat ligu

2 . A D¢ chinh xac tuong
Chan dodn Lao phéi Hocsiu, (NN FhantichX-quang o chuyéngia  [12]
hinh anh phoi X R

chan doén hinh anh
Chén doan 2 2. . Phan tich CT nguc Cai thién phat hién
hinh anh Ton thuong phoi Hoc sau 3D lidu thép t6n thuong s6m 2]
Hdi stre x . £ Hoc may thoi Hé théng canh bdo  Phat hién sepsis trudc [1],
tich cuc Nhiém tring huyet gian thuc som sepsis biéu hién 1am sang [11]
, Phan tich dir ae s , x ., £
Du ba? COVID-19 liéu 6n, Gidm Theo d01. vadaebiao  Ho trQAphanAu’ng yté 3]
dich bénh , dich cong cong
sat Al
Du béo s6 ca mic
Du bao A A £ R A e 1A . Tang d6 chinh xac du
dich bénh So6t xuat huyét Hoc sau dua trén ciu liéu khi béo dich [14]
hau

C.a; the.hoa Nhiém tring nang Mo hinh dl,’l’ Dy dqein tr Yong va HOo trg phan tang [15]
dicu tri doan hoc may bién chirng nguy co
Quan ly Khang khang sinh Hﬁ tgtogﬁl Eci;? Téi wu hoa lwa chon  Giam sir dung khang [18]
khang sinh (AMR) quy séﬁg khang sinh sinh khong hop 1y
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Linh vue " £ aA Cong nghé Al ,s , £ . Zet A Tai

{mg dyng Bénh / van de / Big Data Ung dung chinh Keét qua noi bat ligu

Giam sat Vi khuan da khang M5 hinh AI dy Du bao xu hudng HO trg kiém soat [20]

AMR thudce doan khang thudc AMR

Sinh hoc . . R Du doan ciu tric Tang tdc nghién ctru [8],
., Protein / genomics Hoc sau ) £ .

phan tu protein thuoc va vaccine [19

Nghién o . . Kham pha hop chat  Tiém ning phat hién

ciru thuée  hdng sinh méi Al'tao sinh khang khudn méi thuéc méi [20]

Ytécong  Héthdng giamsat  Tichhop dit  Két ndi dit liéu thoi  HJ tro giam sat qube  [3],

cong dich t& liéu 16n gian thuc gia [17]

Y hoc Hé théng ho trg Tich hop s 21, :x .. Tanghiéu qua diéu tri [17],

chinh xac  quyét dinh 1am sang Al + EHR Cé the héa dicu tri va quan ly bénh [13]

(Deep learning - Hoc sau; CNN convolutional neural network — mang no-ron tich chap; 3D
deep learning - hoc sau 3D; Real time machine learning - Hoc may thoi gian thyc; Big data
analytics — Phan tich dit liéu 16n; Al surveillance - Giam sat Al; Machine learning prediction
models - M hinh dy doan hoc may; Clinical decision support systems - Hé thong hd tro quyét
dinh 1am sang; Predictive Al models - M6 hinh AT du doan; Generative Al - Al tao sinh; Big Data
integration -Tich hop dir liéu 16n; Al + EHR integration -Tich hop Al + Hd so stic khoe dién ttr).

IV. THUC TRANG VA TRIEN VONG TAI
VIET NAM

Tai Viét Nam, bénh truyén nhiém van
1a ganh nang 16n v6i cac bénh nhu sot xuét
huyét, lao, cim va tay chan miéng. Diéu nay
thiic ddy nhu cau ng dung Al va Big Data
trong y té.

Nhiéu bénh vién 16n d trién khai AI hd tro
doc X-quang phdi nham phat hién lao, viém
phdi va COVID-19. Mot s6 trung tam hoi strc
tich cyc da g dung Al trong du bao nguy co
sdc Dengue va theo doi bénh nhan nang theo
thoi gian thyc.

Trong quan ly khang sinh, mot s6 bénh
vién 16n d3 trién khai hé théng AMS dua trén
dit liéu dién tir nham t&i wu hoa st dung khang
sinh va hd tro kiém soat khang thude [18]. BO
Y té ciing da trién khai hé thong béo céo bénh
truyén nhiém dién tr (eCDS) va xay dung co

s¢ dir liéu qubc gia vé khang khang sinh theo
md hinh “One Health”.

Tuy nhién, viéc trién khai Al trong y té
tai Viét Nam van con & giai doan dau va gip
nhiéu khé khin vé chuan héa dit liéu, ha tang
cong nghé va nhan lyc chuyén moén.

V. THACH THUC

1. Chét lwong va tinh sin c6 caa dir liu

Dit lidu y té thudng khong dong nhat, thiéu
chuan hoa va kho chia sé gitra cac co sd y té [5].

2. Tinh minh bach ciia m6 hinh Al

Nhiéu mé hinh hoc siu hoat dong nhu “hdp
den”, gay kho khan trong giai thich két qua va
ung dung lam sang [9].

3. Pao dirc va biao mat dir li€u

Viéc sir dung dit liéu bénh nhan dt ra nhiéu
van d¢ lién quan dén quyén riéng tu va an toan
thong tin.
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4. Khoang cach giira nghién ciru va thue
hanh

Nhiéu mé hinh AI chua duoc kiém ching
day du trong moi trudng 1am sang thue té, gy
kho khén khi chuyén giao vao thuc hanh [6, 21].

5. Han ché ciia bai tong quan

Phan 16n cac nghién ctru hién nay vé Al
trong bénh nhiém tring van chu yéu o giai
doan hdi ctru hodc quan sat. Nhiéu md hinh
duogc phat trién trén dir liéu tir cac qudc gia thu
nhép cao nén kha nang khai quat hoa cho cac
h¢ thong y t& dang phat trién nhu Viét Nam
con han ché. Ngoai ra, tbc do phat trién nhanh
ctia Al khién mot s6 cong nghé c6 thé nhanh
chong 16i thoi.

VI. KET LUAN

Al va Big Data dang tao ra budc tién quan
trong trong quan 1y bénh nhiém tring, tir chan
do4n, du béo dich bénh dén t0i uu hoa diéu tri
va quan 1y khang khang sinh. Trén thé gidi,
nhiéu mg dung Al da chimg minh hiéu qua rd
rét trong thyc hanh 1am sang va y té cong cong.

Tai Viét Nam, tiém nang phat trién con
rat 1on nho ngudn dir liéu dich t& phong pha
va nhu cau thyc tién cao. Tuy nhién, dé khai
thac hiéu qua cong nghé nay can dau tu dong
bo vao ha tﬁng dir liéu, nguén nhan luc lién
nganh va khung phap ly phu hop.

Trong tuong lai, viéc tich hop Al véi hd so
bénh 4n dién tir qudc gia, dit liéu gidm sat dich
t& thoi gian thuc va cac hé théng hd trg quyét
dinh 1am sang c6 thé tao nén ting cho md hinh y
hoc chinh xé4c trong bénh truyén nhiém [17]. Cac
phén tich gan ddy cing nhan manh vai trd cta cic
md hinh AI thé hé méi nhu GPT-4 trong y hoc,
md ra trién vong (mg dung sau rong hon [13].
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