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TOM TAT

Gioi thi¢u: Tri tué nhan tao (Artificial Intelligence, Al) da tro thanh cong cu
dét pha trong linh viee y té, ddc biét trong viéc ndng cao hiéu qua hé thong cdp ciru ndi
vién. Al khéng chi cdi thién kha ndng phat hién sém cdc tinh trang bat thwong trén lim
sang ma con hé tro toi wu héa quy trinh chdam séc va diéu tri bénh nhdn, gép phan gidm
ty lé tir vong.

Muc tiéu: Panh gid hé thong canh bdo sém g dung tri tué nhan tao trong
cdp curu ngi vién, so sanh hiéu nang voi thang diem truyén thong va thao ludn kha nang
trién khai tai Viét Nam.

Phwong phdp: Ra sodt c¢é hé thong cdc nghién cieu goc (2015 - 2024) trén
PubMed, Scopus, IEEE Xplore voi cdc tw khoa lién quan “artificial intelligence”, “early
warning”, “in-hospital”, “cardiac arrest”, “sepsis”. Tiéu chi chon: co mau > 500, bédo
cao AUROC/AUC va co nhom so sanh MEWS/NEWS. Coé 18 nghién ciru phu hop, do
khéng dong nhdt vé tiéu chi dau cudi nén khéng tién hanh phan tich gop.

Két qua: Cic mé hinh Al néi bit gom DeepCARS™, DEWS, AISE, mé hinh
Random-Forest cua Churpek va Deep EDICAS. Al dat AUROC 0,80 — 0,94 (trung vi
0,88), cao hon MEWS/NEWS (0,62 — 0,78). o cung muec dac hiéu, AI giam 50 - 60 %
bdo dong gia va ting dé nhay t6i 2,5 lan; thoi gian bdo trude ngirng tim/nhiém tring
huyét sém hon 4 - 24 gio. Céc hé thong Al “gidi thich dwoc” ngdy cang phé bién va cé
thé tich hop truc tiéb vao ho so bénh dén dién ti.
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Két ludn: Al ndng cao ddng ké kha nang phat hién sém va t6i wu héa phdn img
nhanh so voi thang diém truyén thong. Can thu nghiém da trung tdm trén dir liéu Viét
Nam, hoan thién ha tang cong nghé thong tin va hanh lang phap [y truéc khi nhdn rong.

Tir khoa: Tri tué nhan tao,; Hé théng canh bao som, Ngung tim ngi vién, Nhiém
triung huyét, Hoc may, Hoc sdu.
ARTIFICIAL INTELLIGENCE IN

IN-HOSPITAL EMERGENCY SYSTEM: FROM EARLY DETECTION TO
OPTIMIZED TREATMENT AND CARE

ABSTRACT

Background: Artificial intelligence (AI) has emerged as a groundbreaking
tool in healthcare, particularly in enhancing the efficiency of in-hospital emergency
systems. By improving early detection of clinical deterioration and optimizing treatment
processes, Al contributes to reducing mortality rates and severe complications.

Objective: To systematically evaluate artificial-intelligence-based early
warning systems (AI-EWS) for in-hospital emergencies, compare their performance
with traditional scores, and discuss implementation prospects in Vietnam.

Methods: A systematic search of PubMed, Scopus and IEEE Xplore (2015 —
2024) used the terms “artificial intelligence”, “early warning”, “in-hospital”, “cardiac
arrest”, and “sepsis”. Original studies with > 500 subjects that reported AUROC/AUC
and included MEWS/NEWS comparators were eligible. Eighteen studies met inclusion

criteria; meta-analysis was precluded by heterogeneity of outcomes.

Results: Representative models — DeepCARS™, DEWS, AISE, Churpek's
Random-Forest model, and Deep EDICAS — achieved AUROC 0.80 — 0.94 (median
0.88), surpassing MEWS/NEWS (0.62 — 0.78). At matched specificity, Al reduced false
alarms by 50 — 60 % and increased sensitivity up to 2.5-fold; predicted cardiac arrest or
sepsis 4 — 24 hours earlier. Interpretable Al techniques are emerging, and most systems
integrate seamlessly with electronic health records.

Conclusion: Al-enhanced warning systems markedly outperform conventional
scores, offering earlier, more accurate detection and enabling proactive rapid-response
activation. Multicenter trials on Vietnamese datasets, robust IT infrastructure, and a
dedicated regulatory framework are essential for nationwide deployment.

Keywords: Artificial Intelligence, Early Warning System; In-Hospital Cardiac
Arrest, Sepsis, Machine Learning, Deep Learning.
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1. DPAT VANDE

Cép cuu noi vién, dac biét la cac
truong hop bénh nhan dién tién nang dot
ngdt (nhu ngimg tim ndi vién hodc sdc
nhiém trung), doi hoi kha ning phat hién
som va can thi¢p kip thoi cia nhan vién
y té. Hé théng phan ung nhanh (Rapid
Response System, RRS) di ra doi nhim
muc dich nay, voi bang chimg cho thiy
RRS giup gidm ty 1€ ngirg tim ni1 vién va
chuyén Khoa Hoéi stic tich cuc (Intensive
Care Unit, ICU) khong ké hoach nhd phat
hién sém déu hiéu nguy kich [1]. Trong cac
bénh vién, nhitng cong cu canh bdo sém
truyén théng nhu MEWS (Modified Early
Warning Score) va NEWS (National Early
Warning Score) duoc str dung rong rai dé
theo doi sinh hi€u va canh bao khi bénh
nhan c¢6 nguy co xau di. Cac thang diém
nay thudc loai hé théng kich hoat theo
ngudng da thong sd, két hop nhiéu diu
hiéu sinh ton dé d4nh gia mirc 46 nang [2].

Tuy nhién, thuc té cho thiy
phuong phép truyén thong con nhiéu
han ché [3]. Thtr nhat, d6 nhay chua cao:
MEWS/NEWS véi ngudng c¢d dinh c¢6
thé bo so6t nhidu truong hop dang xau di,
nhat 13 khi cac dau hiéu sinh ton thay doi
nam dudi ngudng canh bao. Thir hai, bao
dong gia nhidu: Cac ngudng canh bao cai
dit thap dé tang nhay s& dan t6i rat nhidu
bédo dong khéng can thiét, gay “nhon”
canh bao (alarm fatigue) cho nhan vién y
té. Thir ba, tin suit theo ddi han ché: tai
nhiéu bénh vién, sinh hiéu thudng chi do
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mdi 4-6 gio mot 1an, dan dén khoang trong
c6 thé bo 15 dién bién xau giira cac lan do.
Bén canh d6, yéu t6 con nguoi cling anh
huong: nhan vién co thé do du trong viéc
kich hoat doi phan img nhanh hoac chua
nhan dién tinh hudng kip thoi, lam cham
tré can thiép. Ngoai ra, tinh trang qua tai
bao dong va thiéu tich hop hé thong khién
viéc phan tmg chua tdi uu.

Trong bdi canh do, tri tué nhan
tao (Artificial intelligence, AI) ndi 1én nhu
mot giai phap tiém ning dé nang cao hiéu
qua cua hé thdng cap ctru nodi vién. Al co
kha nang phén tich dir liéu 16n theo thoi
gian thuc, nhan biét nhitng mau bét thuong
tinh vi ma cac thang diém don gian kho
phat hién. Nho nhiing tién bo trong hoc
may (machine learning) va hoc sau (deep
learning), cac mé hinh AI ¢6 thé hd trg chan
doan, tién luong va ca thé hoa diéu tri, tdi
uu hoa quy trinh chdm s6c bénh nhan. Dac
biét trong cép ctru noi vién, Al hira hen cai
thién kha nang du bao sém tinh trang xau
(nhu bao trude nguy co nglimg tim, sdc) va
kich hoat phan rng nhanh mégt cach chinh
xac hon, gidm ganh nang cho nhan vién y
té [41,[5].

2. POl TUQONG VA

PHUONG PHAP NGHIEN CcUU

Thiét ké va nguon dir liéu: Ra soat
hé thong céc nghién ctru tmg dung Al trong
canh bao som trén PubMed, IEEE Xplore,
Scopus tir 2015 dén 2024, tir khéa gom
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“artificial intelligence”, “early warning”,
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sepsis”,
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“cardiac arrest”, in-hospital”.
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Tiéu chi tuyén chon: nghién ctru
gbc st dung Al du bao cap ciru ndi vién,
béo cao chi s6 AUROC/AUC va so sanh >
1 thang diém truyén thong.

Tieu chi loai trir: mo hinh chi thir
nghiém mo6 phong, ¢c& mau < 500, khong
bao hiéu nang, ngdn ngir ngoai tiéng Anh,
tiéng Viét.

Trich xudt dir liéu: c& mau, loai
thuat toan Al, bién c¢6, AUROC, ty 18 bao
dong gia.

Phan tich: Tong hop dinh tinh;
khong tién hanh phan tich tong hop
(meta-analysis) do cdc mo6 hinh khong
ddng nhét vé dan sb va tiéu chi dau cudi.

742 nghién ciu qua
tim kiem

Quy trinh sang loc theo PRISMA
(Hinh 1):

« S6 bai bao tim dugc ban dau: 742.
* Loai tru trung 1dp: 32

« Sang loc tiéu d&/tém tat: 622 bai
bi loai do khong lién quan Al hodc cp ctru
no1 vién

* Danh gid toan van 98 bai: loai
80 do (i) ¢& miu < 500 (n=28); (ii) khong
bao AUROC/AUC (n=34); (iii) khong co
nhém so satnh MEWS/NEWS (n=18).

* Nghién ctru dua vao phan tich
cudi cung: 18.

Y

710 dua Yéo sémg loc
tiéu dé/tom tat

A 4

32 trung lap

Y

98 dua vao danh gia
toan van

A 4

622 khong du tiéu chi

80 thuc tiéu chudn

Y

18 nghién ciru dua vao
phan tich

loai trir

Hinh 1. So' d6 nghién ciru
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3. KETQUAVABANLUAN

a. Cac cong cu canh bio sém
truyén thong trong ngi vién

Hé thong canh bao sém truyén
thong dua trén cac thang diém phan tang
nguy co dugc xay dung thu cong. MEWS
va NEWS 14 hai vi du dién hinh, tinh toan
diém sb tir mot sé dau hiéu sinh tdn co
ban (nhip tim, huyét 4p, nhip thé, nhiét
do, y thic, oxy, v.v.). Khi tong diém vuot
ngudng, hé thong s& kich hoat bao dong dé
bac si danh gid bénh nhan. Nhiing thang
diém nay dé& ap dung va di ching minh
hitu ich nhat dinh trong nhin biét bénh
nhan nang sém hon so v&i chi theo doi don
thuan timg d4u hiéu 1am sang [2].

Tuy vay, do chinh xac cia MEWS/
NEWS chua that cao. Nghién ctru cua Lee
va cong su trén hon 173.000 bénh nhan
cho thiy MEWS chi dat AUROC 0,75—
0,78 trong du doan ngirng tim ndi vién [5].
Diéu nay nghia la kha ning phan biét bénh
nhan s€ ngung tim va khong ngurng tim chi
hon murc ngiu nhién moét phan nhit dinh.
Do nhay cua cac thang diém nay ¢ ngudng
bédo dong thuong thip, din dén nhiéu
truong hop xau bi bé 15 néu dit ngudng
cao dé giam bdo dong gid. Nguoc lai, néu
ha ngudng dé ting bét nhay, sb lugng bao
dong gia tang vot, lam qua tai cho nhan
vién y té va gy hiéu tng “bdo dong gia
lién tuc” khién nhan vién dé bo qua canh
béo that. Theo mdt bao cio, hé thong
MEWS kich hoat bao dong trung binh
kha thuong xuyén (20 1an/1000 giudong
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mdi ngay) nhung da s6 khong dan dén can
thi¢p thuc su, do do ty 1€ bao dong phu
hop con thap [4].

Mot han ché 16n nita ctua phuong
phap hién tai la thiéu tinh lién tyc va du
doan xu huéng. MEWS/NEWS chu yéu
dua vao gia tri tic thoi cua sinh hi¢u, ma
it xem xét mirc do thay ddi theo thoi gian.
Trong khi d6, dién tién x4u thudng thé hién
qua xu hudng x4u dan cua sinh hiéu (vi du
huyét 4p tut dan, nhip tim ting dan trudc
khi sdc). Cac hé thong truyén théng kho
nhan biét sém xu huéng nay cho dén khi
gia tri vuot ngudng nguy hiém. Thém vao
d6, tan suét do sinh hiéu han ché (4-6 gio/
lan) tao khoang tréng thong tin, khién hé
thong khong phat hién duoc sy suy giam
Xay ra giira cac lan do. Diéu nay dat ra nhu
cau vé giai phap theo ddi lién tuc va thong
minh hon — day chinh 13 khoang tréng ma
Al c6 thé 1ap day [4],[8].

b. H¢ théng canh bao sém duwa
trén Al

Su phat trién cia hoc sau di dan
dén nhitng m6 hinh canh bao sém thé hé
m&i, tiéu biéu 1a DeepCARS™ va DEWS.
Nhitng hé thong nay sir dung mang neuron
sau (deep neural networks) dé phan tich dir
liéu sinh ton lién tuc, nhan dién mo hinh
tiém 4n bao hiéu nguy co ma cac phuong
phap truyén théng kho phat hién.

DeepCARS™ (Deep Learning-

based Cardiac Arrest Risk System) duoc
phat trién tai Han Qudc, tdp trung dy doan
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nguy co ngung tim ndi vién va chuyén
ICU cép ctru & bénh nhan ndi tra. M6 hinh
DeepCARS sir dung mang hdi quy sau
(Deep RNN), dau vao gom céac dir licu
sinh ton co ban (huyét ap, nhip tim, nhip
tho, nhiét do), tudi bénh nhéan va thoi gian
ghi nhan mdi chi s [4]. Khac véi MEWS
chi dung gia tri diém tai mot thoi diém,
DeepCARS xem xét chudi thoi gian cua
sinh hi¢u, nhd d6 nhan ra dugc xu huéng
xau di trude khi gia tri vuot ngudng nguy
hiém. Hé thong duoc tich hop truc tiép vao
bénh an dién tir (Electronic Health Record,
EHR), cap nhat dir li€u theo thoi gian thuc
va tinh diém nguy co (0 - 100) lién tuc cho
mdi bénh nhan. Khi diém nguy co vuot
mot ngudng tuong duong véi mic canh
bédo (vi du DeepCARS 95 diém tuong
duong MEWS 5 diém) thi phét tin hiéu
béo dong dé RRT can thiép [4].

DEWS (Deep Early Warning

Score) 1a mot mo hinh tuong tu, cling
tmg dung hoc sau dé du bao nging tim
va chuyén ICU ngoai ké hoach. Trong
nghién ciru cua Lee va cong su [5],
DEWS duogc huin luyén trén dtr licu
hon 170.000 bénh nhan ndi tra, st dung
cac sinh hiéu nhu MEWS (Huyét ap
tam thu, mach, nhi¢t d9, nhip tho, trang
thai ¥ thic) nhung khai thac bang mang
neuron siu dé cho ra diém canh bao. Két
qua hiéu nang cua DEWS vuot troi so
volr MEWS: trén tap ngoai kiém, DEWS
dat AUROC = 0,905 so vdi1 0,785 cua
MEWS. O cung mitc dic hiéu, DEWS
c6 d6 nhay cao hon; va néu chon cung
muc d6 nhay, DEWS giam sd bio dong
trung binh gan 1/2 so véi MEWS. Nghia
la AI vira bat dugc nhiéu ca nguy kich
hon, vira tranh 1am phién nhan vién y té
bdi qua nhiéu bao dong gia.

Bang 1. So sanh cac mo hinh nghién ctru vé Al trong cap citru ngi vién

Mirc giam
£e o A X Thoi AUROC A
Mo hinh |[B0} canh & Biencodw| . Wil (khodng tin |AUPRC| P30 dong
c0’ mau bao . R o gia/ tang
truéc cay 95%) n
do nhay
-59,6 % bao
55083 N . . )
. .| Ngung tim dong gia
bénhnhan | > %
Deep- (BN) - 4 nodi1 vién & so MEWS;
CARS™ | .. |chuyén ICU |0,5 -24 h| 0,865 -0,910 | 0,407 |+257 % d0
Bénh vién A I ]
- Cho [4] : khong ké nhay tai
(BV) tai . N
. z hoach cung dac
Han Quéc o
hiéu
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\ . Mirc giam
Ks o o K £ Thoi AUROC , n
Mo hinh B"c‘ﬁ_cfn"ﬁlil& B'e';g(‘)’ ¥ | sian bdo| (khodng tin |AUPRC b?;’/ ‘ti;?l‘:g
trudc cay 95%) & R g
do nhay
Ngung tim
noi vién & Giam 54 %
DLEZ‘S]' 173 ;6§VBN chuyén ICU| <24h [0905(0902-0907)| 0,473 |bao dong so
khong ké MEWS
hoach
27527 Nhiém
BN ICU |khuan huyét N
: . Duy tri dac
AISE - (train) + | theo Sepsis o :
Nemati [9]| 42 000 BN | 3 (tSepsis, |+ »— 121 083085 10,295 hjf‘g% ?17
MIMIC-1II| tSOFA, °
(validation)| tOnset)
Giam ~13
% canh
Ngung tim + da’Eﬁ? cigalinso
Random [269 999 BN|Chuyén ICU| 8h o istgic. iy
Forest— |- 5BV Hoa| khongké | (khung 8 (0,80 (0,80-0,80)| 0,322 50 ()g 000 ’béo
Churpek [8] Ky hoach + Tu h) N ik
vong dong tict
kiém/4,6
tri¢u quan
sat
Do nhay
Deep 1111’((:? Ifl:fégp Ngung tim 0,71 (1 h);
EDICAS—| Khoa | "OVEM |1 pgh | 0939700905 | %>187] 0788 h)
Deng [10] cép ot & Ho1 stre 0,280 | —cao hon
(Taiwan) ngung tim MEWS/
NEWS

Mot nghién ctru hdi ciru khac cia
Cho va cdng sy, cling 1a nhém phat trién
DEWS, cho thay uu thé dinh lwong ciia hé
thong hoc sau: mo hinh AI dat AUROC =
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0,865, so vai MEWS chi 0,682; dong thoi
giam sb lugt bénh nhan can danh gia va
s6 bao dong mdi ngay 1an luot 69,2% va
59,6% so v6i phuong phap truyén théng
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[7]. Pac biét, tai cung mot ngudng dac
hiéu, hé théng Al c6 thé tang do nhay 1én
t&i 257% so véi MEWS. Néi cach khéc, dé
dat cung ty 1 bao gia, Al bat duoc sb ca
dién tién x4u nhiéu gip hon 2,5 1an phuong
phép cii — mot cai thién rat dang ké vé hiéu
qua phat hién sém.

Khoéng chi dung ¢ d§ chinh xéc,
cac hé thong Al nay con cho thdy tinh kip
tho1 vuot trdi. DeepCARS trong nghién
ctru da trung tAm nam 2023 c6 thé du bao
som hon: phat hién duoc nhiéu bénh nhan
s€ ngung tim trudc 12 - 24 gid so voi thoi
diém sy cd, trong khi MEWS ¢6 thé chi bao
d6ng mudn hon gan sat thoi diém nging tim
[4]. M6 hinh AISE (Artificial-Intelligence
Sepsis Expert) cua tac gia Nemati va cong
su [9] sir dung 65 bién EMR két hop song
tim mach tan sut cao trén 69 000 bénh
nhan ICU, m6 hinh Cox-Weibull ly giai
dugc nay du bao sepsis trude 4—-12 gio voi
AUROC 0,83-0,85; riéng dy doan tang >
2 diém SOFA dat 0,87. Viéc du bdo sém
hon s& cho thoi gian chuan bi nhiéu hon dé
d6i phan tmg nhanh can thiép (vi du: sap
xép giwdng hoi stre, chuan bi thude, may
moéc) — yéu td quan trong cai thién két cuc
bénh nhan.

c. Al trong hd tro quyét dinh
lam sang va tich hgp EHR

Mot loi thé quan trong khi tmg
dung Al vao hé théng canh bao ndi vién
la kha ning tich hop sau véi ha ting hd
so dién tr cua bénh vién. Khac vadi cac
thang diém can nhan vién nhap liéu va

tinh toan thu cong hodc bang nhitng hé
théng ro1 rac, cac thuat toan Al hién dai
duoc nhung truc tiép vao EHR, lién tuc
léy dit 1iéu tir hd so bénh nhan (sinh hiéu,
xét nghi€ém, tri¢u chung dugc ghi nhan,
v.v.) va ty dong phan tich 24/7. Piéu nay
tao nén mot hé théng giam sat tham lang
nhung hi€u qua, canh bao sém ngay ca
khi bac si, diéu dudng chua kip dé y su
thay doi cua bénh nhan.

Tai UC San Diego, m6 hinh Al
c6 tén COMPOSER dugc tich hop vao
hé thdng theo dai tai khoa Cap ciru — noi
tiép nhén bénh nhan ban dau — dé du bao
nhiém trang huyét (sepsis). Al ndy theo ddi
hon 150 bién s6 (sinh ton, két qua lab, tién
sir...) ctia mdi bénh nhan ngay tir khi nhap
vién, va c6 thé phat hién nguy co sepsis
trude khi biéu hién 14m sang rd rang. Két
qua cho thay viéc trién khai COMPOSER
gitp giam 17% ty 1¢ tir vong do sepsis tai
bénh vién nho phat hién va diéu tri som
[11]. Trong khi d6 m6 hinh AISE c6 thé rat
ngan 1 gio cho liéu khang sinh dau tién [9].
D4y 1a minh ching rd rang vé sitrc manh
cua Al khi dugc tich hop chat ché€ vao quy
trinh 1am sang: canh bdo sém — can thiép
s&m — cai thién két cuc.

Trong bdi canh ndi vién, Al khong
chi dimg & canh bao ma con c6 thé hd tro
quyét dinh 1am sang toan dién. Khi mot
canh bao duoc dua ra, hé théng Al co
thé dong thoi cung cip cho bac si thong
tin goi y: vi du du dodn nguy co cu thé
(ngimg tim, suy ho hap, sbc), cac yéu to
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bt thuong (sinh hiéu nao dang xiu, xét
nghiém niao dang lo), tham chi dé& xuat
huéng xir tri vu tién dya trén hudng dan
diéu tri chuan. Nho dé, bac si c6 thém cén
clr dé ra quyét dinh nhanh va chinh xac,
thay vi chi nhan mot tin hiéu bao dong mo
h6. Mot sb nghién ciru con phét trién Al
c6 kha nang giai thich dugc (interpretable
AI), vi du mé hinh Deep EDICAS cai tién
c6 thé cho biét dong gop cua ting thong
s6 vao diém rui ro, gitp bac si hiéu 1y do
canh bao [10].

Tich hop Al v6i EHR cling mé ra
kha ning phan tich da nguén dit liéu dong
thoi. Khong chi sinh hiéu, AI c¢6 thé tan
dung dir li¢u xét nghiém, chan doan hinh
anh, vi sinh... trong hd so dé danh gia
tinh trang bénh nhan madt cach toan dién.
Chéng han, mot bénh nhan c6 dau hiéu
nhiém trung, Al c6 thé két hop ca sinh
hiéu (sét, nhip tim nhanh), xét nghiém
(bach cau ting, CRP cao) va hinh anh
(X-quang c6 ton thuong viém) dé danh
gia nguy co sdc nhidm tring, tir d6 canh
bédo va goi ¥ kiém soat ngudn nhiém,
dung khang sinh sém [9],[11]. Kha nang
tong hop nay vuot xa nhitng gi mot thang
diém don thuan lam dugc.

Bén canh do, Al trong EHR con
doéng vai trdo nhu mot trg 1y hoc tap cho hé
thong y té: qua thoi gian, md hinh c6 thé tir
cai thién khi duogc cap nhat thém dir li¢u maéi
(machine learning). Pdng thoi, thong qua
viéc ghi nhan cac trudng hop canh bao, két
qué can thiép, hé thong sé& tao ra mot ngudn
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dit liéu quy phuc vu phén tich hau kiém, gitp
ngudi thay thude rat kinh nghiém, tinh chinh
c4 thuat toan 1an quy trinh chim soc. Nhu
vay su két hop Al v6i EHR c6 tiém nang try
thanh cong cu hitu ich dé nhan dién bénh
nhan nguy co va hd tro ra quyét dinh diéu tri
chinh xéac hang ngay.

d. Han ché va thach thirc ctia AL
trong hé thong cip ciru ndi vién

Truc hét, cac mo hinh Al nhu
deep learning thudng 1 “hop den”, thiéu
tinh giai thich tryc quan. Diéu nay doi
khi gay kho khédn cho béc si trong viéc tin
tuong quyét dinh ctia may, dac biét khi Al
va danh gia 1am sang khong dong nhat.
Mic du dang c6 nhitng hudng phat trién
Al dién giai duoc, cac thang diém truyén
thdng van c6 loi thé 1a don gian va rd rang
—bac si biét rd tai sao MEWS cao (vi mach
nhanh, huyét ap tut,...). Do d6 trong thuc
hanh, c6 thé két hop ca hai: dung Al dé
nang cao phat hién, nhung ludn dé bac si
tham chiéu cac chi s6 don gian nham hiéu
1 tinh hudng.

Thém nira, AI do1 héi co sé ha
tang cong nghé cao va dir liéu chat luong,
trong khi thang diém truyén théng cé thé
ap dung trén gidy but rat d& dang. O nhiéu
bénh vién chua s6 hoa hoan toan, MEWS/
NEWS van 1a cong cu hitu ich va kha thi
hon. Nhu vdy, Al khong nham thay thé
hoan toan cac phuong phap c6 dién ma
la bd sung va nang cip hé théng canh
bdo. Céac thang diém truyén thng chinh
1a “nhitg nguoi khong 16” dit nén mong
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vitng chic, con Al dtng trén nén tang d6
dé nhin xa hon va bao quat hon.

Bén canh do, cong nghé mai
thuong gip su khang cu ban dau. Nhan
vién y té co thé thiéu niém tin vao két
qua do Al dua ra, hoac lo ngai Al s¢€ thay
thé vai trd cia minh. Mot khao sat khong
chinh thitc cho thiy nhiéu bac si diéu
dudng con mo hod vé AL tham chi ¢6 tim
1y e dé [12]. Viéc thiéu huéng dan dao
tao cu thé lam qué trinh tiép nhan cang
cham. Do d6, can thoi gian dé xay dung
van hoa chap nhan cong nghé, gitip nhan
vién hiéu ring Al 1a coéng cu hd trg chir
khong nham thay thé chuyén mén cia ho.
Sy thau hiéu va tin tuong 14n nhau giita
nhan vién y té va hé théng Al 1a yéu t6
quyét dinh thanh bai khi trién khai.

Al thuong dugc phat trién dua
trén dir liéu nudc ngoai hoac bénh vién
tuyén cudi, noi co diéu kién 1y tuéng. Khi
dem 4ap dung cho mit bang chung bénh
vién Viét Nam (co s& ha t?mg, dic diém
bénh nhan khic biét), hiéu qua cé thé
giam. Chang han, mo hinh nhiém khuan
huyét huan luyén & My c6 thé chua phu
hop hoan toan véi kiéu bénh nhan va phac
dd diéu tri ¢ Viét Nam. Diéu nay doi hoi
qua trinh diéu chinh va hiéu chinh mé hinh
theo dit liu trong nudc, nhung Viét Nam
hién chua c6 nhiéu nghién ctru quy mo vé
Al trong cap clru ndi vién dé lam co sé.

Viéc st dung Al trén nguoi bénh
cling dit ra nhitng van dé dao dtrc y khoa.
Can dam bao rang hé¢ thong Al duoc thir

nghiém day du, khong gay hai (vi du canh
bao sai khién can thiép khong can thiét).
Ngodi ra, tinh cong bang cia thuat toan
phai dugc quan tdm — tranh truong hop Al
thién vi cho mot nhém bénh nhan nao dé
néu dir liéu huin luyén mat cin bang. Thé
gidi di ¢ cac hudng dan vé Al co trach
nhiém, Viét Nam cling can tham khao dé
ap dung dam bao Al phuc vu diang muc
dich nhan dao.

Tém lai, su két hop gitra cong cu
truyén théng Vo1 tri tué nhan tao hién dai
s€ tao nén hé théng canh bao ndi vién vu
viét nhat. Cac bénh vién tién tién co xu
huéng trién khai AI nhung van duy tri
MEWS/NEWS nhu mét 16p phong thu an
toan va quen thudc cho nhan vién, dong
thoi dung két qua Al nhu tham khao ting
cudng nhiam ra quyét dinh t6i wu.

e. Kha niing trién khai Al trong
cAp clru ndi vién tai Viét Nam

Viét Nam véi dan sé hon 100
triéu nguoi dang d6i mat ganh ning cap
ciu ndi vién ngay cang 16n. Trong bbi
canh do, Al dugc ky vong trd thanh don
bay giam tir vong, rut ngan thoi gian ndm
vién va tdi uu hoa sir dung givdong hoi
sic. Tuy nhién, dé bién tiém nang thanh
hién thuc can mot tim nhin chién lugc
bao quat tir ha tang dit liéu dén nhén luc,
phép 1y va nhén thic xa hdi.

Trude hét, nén tang dir liéu phai
duoc thiét 1ap déng bd. Viéc hoan thién
bénh an dién tir, li€n thong lién vién va xay
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dung kho dit liéu y t& qubc gia véi chuan
dinh dang thdng nhit s& cung cap “nhién
liéu” can thiét cho cac md hinh hoc may.
Di dbi v6i d6, cac bénh vién trong diém
can duoc ning cip ha ting cong nghé
thong tin (CNTT) nham trién khai thuat
todn phurc tap theo thoi gian thuyc.

Dong thoi, mot khung phap ly
chuyén biét cho Al y té 1a diéu tién quyét.
Céc quy dinh rd rang vé trach nhiém phap
1y, an toan dir liéu va bao mat thong tin s€
tao hanh lang tin cdy cho bénh vi¢n, bac
sT va nha phat trién. Khi luat dinh minh
bach, ngudi bénh ciing thém an tadm sur
dung dich vu.

Vé nguén luc con nguoi, chuong
trinh dao tao lién nganh gitra y khoa —
CNTT — khoa hoc dir liéu can duoc déy
manh. Béc si va diéu dudng can c6 hiéu
biét vé tin hoc y té, trong khi k¥ su cong
nghé can hiéu dit liéu y hoc co ban. Viéc
hinh thanh cac “td AI” tai bénh vién tuyén
cudi vira bao dam trién khai thuc nghi¢m
vira dong vai trd hat nhan lan toa.

Mot trong nhitng hudéng di giap
gitip rat ngan dudng cong trién khai 1a hop

TAI LIEU THAM KHAO

tac cong-tu (Public - Private - Partnership,
PPP) va hoc hoi kinh nghiém quéc té. Cac
doanh nghi¢p cong ngh¢ nhu Viettel Al,
FPT.AI, VinBrain,... cung m6 hinh PPP
c6 thé mang lai vbn, chuyén gia va bai
hoc thanh cong. Pong thoi, truyén thong
ndi bd va gido duc cong ddng can nhin
manh rang Al 1a cong cu hd tro, khong
thay thé con nguoi, tir d6 tao déng thuan
trong gidi y té.

4. KETLUAN

Tri tu€ nhan tao da chirng minh vu
thé chan doan trong cac nghién clru quan
sat; tuy nhién mudn khang dinh hiéu qua
lam sang, Viét Nam can thuc hién nghién
clru da trung tAm va diéu chinh thuat toan
trén dir liéu cua chinh ching ta trude khi
nhan rdng. Trong nhitng nam tdi, viéc tap
trung x4y dung nén tang dir liéu, hanh lang
phap 1y cung dao tao ngudn nhan luc chat
lugng sé€ tao da chocac dy an Al y té thanh
cong. Al khong thay thé hoan toan chuyén
mon y khoa, ma s& 1a tro thu dic luc giup
cac bac si, diéu dudng nang cao chat lugng
cham soc bénh nhan nguy kich.

l.Liu V. X, Lu Y., Carey K. A. et al. (2020). Comparison of Early Warning
Scoring Systems for Hospitalized Patients With and Without Infection at Risk for
In-Hospital Mortality and Transfer to the Intensive Care Unit. JAMA Netw Open.

3(5):¢205191.

2.Mahmoodpoor A., Sanaie S., Saghaleini S. H. et al. (2022). Prognostic value of
National Early Warning Score and Modified Early Warning Score on intensive care unit
readmission and mortality: A prospective observational study. Front Med (Lausanne). 9938005.

104



CONG TRINH NGHIEN CUU KHOA HQC

3.McGaughey J., Fergusson D. A., Van Bogaert P. et al. (2021). Early warning
systems and rapid response systems for the prevention of patient deterioration on acute
adult hospital wards. Cochrane Database Syst Rev. 11(11):Cd005529.

4.ChoK.J.,KimJ.S.,LeeD. H. etal. (2023). Prospective, multicenter validation
of the deep learning-based cardiac arrest risk management system for predicting in-
hospital cardiac arrest or unplanned intensive care unit transfer in patients admitted to
general wards. Crit Care. 27(1):346.

5.Lee Y. J., Cho K. J., Kwon O. et al. (2021). A multicentre validation study of
the deep learning-based early warning score for predicting in-hospital cardiac arrest in
patients admitted to general wards. Resuscitation. 16378-85.

6.KimY. K., KooJ. H., Lee S. J. etal. (2023). Explainable Artificial Intelligence
Warning Model Using an Ensemble Approach for In-Hospital Cardiac Arrest Prediction:
Retrospective Cohort Study. J Med Internet Res. 25¢48244.

7.Cho K. J., Kwon O., Kwon J. M. et al. (2020). Detecting Patient Deterioration
UsingArtificial Intelligence inaRapid Response System. Crit Care Med.48(4):€285-e¢289.

8.Churpek M. M., Yuen T. C., Winslow C. et al. (2016). Multicenter Comparison
of Machine Learning Methods and Conventional Regression for Predicting Clinical
Deterioration on the Wards. Crit Care Med. 44(2):368-74.

9.Nemati S., Holder A., Razmi F. et al. (2018). An Interpretable Machine
Learning Model for Accurate Prediction of Sepsis in the ICU. Crit Care Med. 46(4):547-
553.

10.DengY. X.,WangJ.Y.,Ko C. H. etal. (2024). Deep learning-based Emergency
Department In-hospital Cardiac Arrest Score (Deep EDICAS) for early prediction of
cardiac arrest and cardiopulmonary resuscitation in the emergency department. BioData
Min. 17(1):52.

11.Haas R., McGill S. C. (2022). CADTH Horizon Scans. Artificial Intelligence
for the Prediction of Sepsis in Adults: CADTH Horizon Scan, Canadian Agency for
Drugs and Technologies in Health, Ottawa (ON).

12.Abdullah Rana, Fakieh Bahjat (2020). Health Care Employees’ Perceptions
of the Use of Artificial Intelligence Applications: Survey Study. J Med Internet Res.
22(5):e17620.

105



