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UNG DUNG TRi TUE NHAN TAO TRONG CANH GIAC DUGC
VA HO TRO QUYET PINH LAM SANG

Tran Ngoc Hoai Anh
TOM TAT:

An toan thudc 1a yéu cau quan trong trong thuc hanh lam sang, dac biét tai co s&' y hoc )
truyén cé str dung phéi hop thude hoa duge, vi thude co truyén va bai thude. Bai bao nhiam mo
ta qua trinh phat trién giai phap tng dung tri tué nhan tao trong canh giac duoc tai Bénh vién
Y hoc cb truyén Thanh phd H6 Chi Minh. Noi dung duoc xay dung trén co sé tong hop cac dé
tai tuong tac thudc da trién khai, dit liéu canh bao hién c6 va kinh nghiém van hanh phén mém
trong quy trinh ké don, kiém tra don thudc. Giai phap Al hudng dén phan tich hé so theo ngir
canh, nhan dién nguy co, phan loai mirc do wu tién, giai thich ly do canh bao va goi y hudng
xt tri. Cach tiép can nay co thé gop phan chuyén hé thong canh bao quy tic thanh cong cu hd
tro quyét dinh 1am sang dé hiéu, c6 tinh twong tac va phu hop hon véi thuce tién st dung thude.

Tir khéa: tri tué nhan tao, canh giac dugc, an toan thudc, twong tac thude, y hoc co truyén,
ho tro quyét dinh 1am sang.

I. DAT VAN DE

Str dung thudc an toan, hop 1y va hiéu qua 1a mot yéu cau trong tim cua hoat dong kham
bénh, chita bénh. Trong thuc hanh 1dm sang, ngudi bénh thuong st dung dong thoi nhidu
thudc, ddc biét & nhom cao tudi, ngudi cé nhiéu bénh Iy phdi hop hodc nguodi can két hop nhidu
phuong phap diéu tri. Khi nhiéu thudc dugc dung cung lac, nguy co tuong tac thude, chong chi
dinh, trung hoat chét hoic qua liéu c6 thé 1am giam hiéu qua diéu tri, ting doc tinh va gdy phan
ung co hai cua thube .13

Dbi v6i bénh vién chuyén khoa YHCT, van dé an toan thudc c6 dic diém phirc tap hon do
qua trinh diéu tri c6 thé bao gom thudc héa dugc, vi thude co truyén, thude thanh pham YHCT
va céc bai thube duoc xay dung theo nguyén 1y phéi ngii. Mot don thude khong chi can xem xét
theo hoat chat, liéu dung hoac bénh ly kém theo, ma con can danh gia mdi lién hé gitta cac vi
thu6c nhu tuong tu, twong st, tuong Gy, twong sét, tuong 6, twong phan, ciing nhu cc truong
hop cam dung hoic than trong khi dung cho phu nir ¢6 thai.

Tai Bénh vién Y hoc ¢6 truyén Thanh phd Hé Chi Minh, dinh huéng tng dung cong nghé
thong tin trong hd tro ké don va kiém soat twong tac thudc duoc hinh thanh tir cac dé tai nghién
clru vé canh bao tuong tac vi thudc co truyén va tuong tac thudc trong ké don két hop YHCT
voi YHHD.!? Cac két qua nay tao nén tang cho viéc xay dung CSDL tri thitc va phan mém canh
giac dugc tich hop vao quy trinh kham bénh, chira bénh.

1. Bénh vién Y hoc ¢6 truyén Tp HO Chi Minh
Tac gia lién hé: TS. Trin Ngoc Hoai Anh
Email:

Ngay nhén bai: 18.5.2026

Ngay duoc chip nhan: 22.5.2026
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Tuy nhién, cac canh bao dua trén quy tic
c¢b dinh con mot sd gidi han. Canh bao thuong
ngan, it giai thich ngir canh va déi khi tao cam
giac ap dat doi voi ngudi st dung. Trong nhiéu
tinh huéng, bac st va duoc si khong chi can
biét ¢6 canh bao, ma con can hiéu ly do xuat
hién canh bao, mirc d6 lién quan véi nguoi
bénh cu thé, nguy co can uvu tién va hudng xr
tri phu hop.

Trong bdi canh chuyén dbi sé y té, Al duoc
xem la cong nghé c6 tiém niang hd tro chan
doan, cham séc lam sang, quan tri y té va an
toan nguoi bénh, nhung can dwoc trién khai
trén co s0 minh bach, c¢é trach nhiém, bao mat
dir liéu va khong thay thé quyét dinh chuyén
mon cua nhan vién y té6-1°

Bai bao nay nham mo ta nén tang hinh
thanh, cau trac giai phap, phuong phap trién
khai va gia tri du kién ctia mo hinh ung dung
Al trong canh giac duoc tai Bénh vién Y hoc
cd truyén Thanh phd H6 Chi Minh, qua d6 gop
phan nang cao an toan thudc va hd tro quyét
dinh 1am sang.

I1. POI TUQNG VA PHUONG PHAP

1. Pdi twong

Pbi tuong duoc mo ta l1a giai phap tng
dung Al trong hé thong canh giac duoc va hd
tro quyét dinh 1am sang tai Bénh vién Y hoc
co truyén Thanh phé H6 Chi Minh. Giai phap
tap trung vao dir liéu thude, vi thude cb truyén,
don thudc, thong tin ngudi bénh, chan doan,
bénh ly kem theo, tinh trang thai ky, canh bao
tuong tac thudc va phan hoi ciia nguoi sir dung
trong qua trinh kham bénh, chira bénh.

Pbi tugng str dung gdm bac si kham bénh,
bac si diéu tri, duoc si 1am sang, duoc si phu
trach dit liéu thudc, bo phan kiém tra don thudc,
b0 phéan cong nghé thong tin va 1anh dao quan ly
chuyén mon. Pham vi uu tién la ké don ngoai trq,
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ké don noi tri, kiém tra don thudc va phén tich
ho so sau khi hoan tat kham bénh.

2. Phwong phap

Bai bao duoc thuc hién theo hudng mo ta
giai phap tmg dung cong nghé thong tin két hop
Al trong thyc tién quéan 1y chuyén mén tai bénh
vién. Phuong phép tiép can gom: ké thira nén
tang nghién ciru va CSDL di c6; chuan hoa danh
muc thubc, vi thudc, nhém tuong tac va muc do
canh bao; thiét ké mo hinh AT hd tro phan tich
ho so theo ngit canh; va xy dung co ché tuong
tac dé nguoi dung xem giai thich, phan hoi, chap
nhan diéu chinh, giit nguyén co giai trinh hoic
chuyén duoc si 1am sang ra soat.

3. Nguyén tic dao dirc va an toan dir liéu

Giai phap duogc trién khai theo nguyén tic
hd trg chuyén mon, khong thay thé vai tro
quyét dinh cia bac si va dugc si. Al chi dua ra
nhan dinh, giai thich va khuyén nghi dua trén
dir liéu hién co; quyét dinh cudi cung thudc
vé nhin vién y té c6 tham quyén. Thong tin
nguoi bénh duoc st dung trong pham vi phuc
vu kham bénh, chira bénh, quan ly chat luong
va cai tién an toan thudc; can bao dam phan
quyén, luu vét truy cap va bao mat dix liéu theo
quy dinh hién hanh.

III. KET QUA

1. Qua trinh phat trién giai phap

Qua trinh phat trién giai phap tai bénh vién
c6 thé khai quét thanh bén giai doan lién tuc.
Giai doan dau 1a nghién ctru tuong tac giira cac
vi thube cd truyén trong ké don thude thang.
Giai doan thtr hai 12 mé rdng sang tuong tac
thudc trong ké don két hop YHCT va YHHD.
Giai doan thir ba 1a phat trién phén mém canh
giac duoc tich hop vao quy trinh ké don va
kiém tra don thudc. Giai doan tht tu 13 Ung
dung AI dé nang cap canh bao thanh hd tro
quyét dinh 1am sang.
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Bang 1. Qua trinh phat trién giai phap canh giac dwgc tai bénh vién

Giai doan N§i dung trong tam Gia tri tao ra
Nghién ciru trong

S ok R Xay dung dir lidu tuong tu, twong sir, twong Hinh thanh co so tri thic
tac vi thuoc co X . £ i Y .
triigen uy, twong sat, tuong 0, twrong phan va thai ky chuyén biét cho YHCT
Mo rong twong tac Bo6 sung tuong tac thude hoa duge - hoa Phu hop hon véi thuc tién diéu
YHCT - YHHD duoc va héa duoe - vi thude ¢d truyén tri két hop
Phan mém canh Canh bao ké don, chéng chi dinh, qua licu, HO trg bac si, duoc si ngay
giac duoc tring hoat chat va canh bao theo bénh ly trong quy trinh chuyén mén

Chuyén tir canh bao quy tic
sang hd trg quyét dinh c6 tinh
phan tich

Al h6 trg quyét | Phan tich ngir canh, giai thich ly do, khuyén
dinh 1am sang nghi xir tri va twrong tac voi nguoi dung

2. Sy khac biét giira canh bao truyén thong va canh bao c6 Al

Canh béo truyén théng ¢6 wu diém la nhanh, & rang va dé kiém soat theo quy téc. Tuy nhién, khi
s0 luong canh bao nhieu, ndi dung ngan va thicu giai thich, nguoi dung c6 thé bo qua canh bao hoac
xem canh bao nhu mét yéu cau hanh chinh. Canh bao c6 AT hudng dén giai thich theo tinh huong cu
thé, gitp nguoi dung hiéu rd moi lién quan gitta canh bao va nguoi bénh dang diéu tri.
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Hinh 3. Giao dién canh bdo cé thai cAm dung Hinh 4. Giao dién canh bao bénh truéc khi
trudc khi irng dung Al ing dung Al
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Bing 2. So sanh canh bdo truyén thong va canh bio cé Al

Noi dung | Canh bio truyén théng Canh béo c6 Al
Gl iy | “SOHORN dti)il(i HednLie0 Nhan dinh theo ngit canh, c6 giai thich
Mirc d6 phan | Kiém tra theo quy tic | Téng hop chin doan, thudc, bénh ly, liéu dung va nguy
tich hoac cap dir licu co
x .| Thuodng chi bdo c6 hodc | Goi y theo déi, thay thé, diéu chinh hodc cin dwoc sira
Ho tro xir tri A - 5 :
khong co canh bao soat
Tuong tac % C6 thé hai lai AT phan hdi, giai trinh hodc ghi nhan
Sl Han che Fiity
nguoi dung quyct dinh
G o i [ Thong ké 50 luong canh | Phan tich nhom nguy co, mire d(_:: chap nhan, xu hudng
bao [ 161 va nhu cau dao tao

3. M6 hinh chirc niing ciia hé thong Al canh giac dwge

Hé thong Al canh giac duge duge thiét ké theo nguyén tic khong lam thay d6i can ban quy
trinh lam viéc cua bac si va duoc si. AT duoc tich hop tai cac thoi diém phu hop nhu khi ké don,
khi kiém tra don thudc, khi hoan tat kham bénh hoic khi can ra soat lai hd so nguy co cao. Két
qua phan tich duoc trinh bay theo cau tric gom nhan dinh chung, mirc do nguy co, Iy do phan
tich, khuyén nghi xr tri va lya chon phan hoi.

¥ .
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Hinh 5. Giao dién Al phén tich sau kham Hinh 6. Giao dién Al phan tich sau kham
Hinh 7. Nguoi sir dung trao déi véi Al Hinh 8. Giao dién AI hd tr¢ trao déi véi nguoi
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Bang 3. Nhom chire niing chinh ciia hé théng Al canh giac duoc

Nhom chirc ning

Noi dung thuc hién

Y nghia hd tro 1dm sang

Phan tich tuong

Kiém tra trong tac giira thuéc héa dugc,
vi thuoc co truyén va phoi hgp YHCT -

Giam nguy co bo sot tuong tac

tac thuoc YHHD cO y nghia lam sang
Phintchichong | £.0; 18 ke i bénk 14, thai ki, tudi va | B tro Tya chon thubc phil hep
chi dinh va than - T S S
ttong tinh trang dac bi¢t hon v&1 timg ngudi bénh

Phén tich liéu
dung va trung hoat
chat

Giai thich bang
ngon ngtr tu nhién

Kiém tra qua liéu, trung hoat chit, triung
thanh phan hoac chong lap diéu tri

Dién giai ly do canh bao, hau qua c6 thé
xay ra va mue do can xu tri

Han ché sai sot ké don va nguy
co phan tmg bat loi

Lam canh bao d& hiéu hon,
giam cam giac ap dat

Khuyén nghi hanh
dong

Goi ¥ theo ddi, diéu chinh, thay thé, bo
sung can cur hoac chuyén duogc si lam sang

HO tro quyét dinh nhung khong
thay th¢ bac si

Hoc tir phan hoi

Ghi nhan chﬁp nhan, boé qua, giai trinh hoac
diéu chinh theo canh bao

Cai tién hé thong va giam canh
bao khong phu hop

4. Gia tri chuyén mén du kién

Viéc ung dung Al gitip hé thong canh giac duoc chuyen tir vai tro nhac 16i sang hd trg qua
trinh can nhic chuyén mén. Khi canh bao duoc dién giai r6 Iy do va gén véi tinh hudng cu thé,
ngudi dung 6 thém can cir dé quyét dinh. Doi v6i bac si, Al ¢6 thé giam ap luc phai ghi nhé
toan b twong tac va chong chi dinh cua so luong 16n thudc, dac biét trong boi canh phoi hop
thudc hoa duoc va vi thude ¢o truyén. DPéi v6i duoce si, Al ¢ thé hd tro wu tién cac don thude
hodc ho so can ra soat sau hon. P6i v6i nha quan 1y, hé thong tao ngudn dit liéu phuc vu giam

sat an toan thuoc, dao tao, cai tién chat lwong va quan ly rui ro.

Diém quan trong ctia m6 hinh 1a AT khéng lam mat vai tro ctia nhan vién y t&, ma lam cho
thong tin canh bao trd nén ¢6 vy nghia hon. Mot canh bao duoc giai thich bang ngén ngir tu
nhién, c6 1y do, c6 mic dd wu tién va cd goi y xir tri c6 thé giup ngudi dung tiép nhan thong tin
thuan loi hon so vdi thong bao ngan, khd cing.
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IV. BAN LUAN

Qua trinh phat trién giai phap canh giac
duoc tai Bénh vién Y hoc ¢ truyén Thanh phé
H6 Chi Minh cho thdy mot hudng di c6 tinh ké
thira. Al khong duoc trién khai nhur mot cong
nghé doc 1ap, ma duoc xay dung trén nén tang
cac dé tai nghién ciru trudc d6 vé twong tac
thudc va phan mém canh bao. Nén tang nay
gitip hé théng c6 dit liéu chuyén mon dic thu,
nhat 1a dit liéu lién quan dén vi thude cd truyén
va mo hinh diéu tri két hop YHCT vé6i YHHD.

Néu céc deé tai tuong tac thudc trude day
gitp tra 10i cAu hoéi can canh bao diéu gi,
phan mém canh gidc dugc gitip tra 16i cau
hoi canh bao & dau trong quy trinh ké don,
thi Al m& rong thém cau hoéi canh bao do co
y nghia gi d6i v6i ngudi bénh cu thé va nhan
vién y té nén can nhic nhu thé nao. Pay la
sy thay d6i quan trong vé ban chat cua hé
thong: canh bao khong con 1a mot thong bao
ro1 rac, ma tro thanh mot phén cua qua trinh
hd tro quyét dinh.

Mot han ché thuong gip cua hé thdng canh
bao lam sang la qué tai canh bao. Khi canh
b4o xuét hién nhiéu, it chon loc hoic khong du
giai thich, nguoi ding cé thé bé qua ca nhiing
canh bao quan trong.9,10 Al c6 thé ho trg khic
phuc van dé nay bang cach phan loai muic do
nguy co, gdp cac canh bao it quan trong, uu
tién canh bao can xit ly va giai thich 1y do bang
ngdn ngit gan véi thyc hanh chuyén mon.

Po6i voi YHCT, gia tri cua Al thé hién &
kha ning xir Iy dong thoi nhiéu 16p tri thic,
bao gom ly luan phdi ngii, twong tac vi thudc,
tuong tac thude héa duoc, tinh trang bénh ly,
thai ky, lidu dung va kinh nghiém diéu tri.
Nhitng tri thirc nay néu chi thé hién bang bang
quy tic c6 thé khé st dung trong tinh hudng
lam sang nhanh. Khi duoc Al dién giai, cung
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mot canh bao c¢6 thé dwoc trinh bay mém mai
hon, néu 10 nguy co chinh, mic d¢ can chu y
va cac lua chon phu hop.

Tuy nhién, Al trong canh gidc duoc can
duoc kiém soat chit chd. Hé théng phai co
nguon dit liéu dang tin cdy, quy trinh cap nhat
rd rang, phan quyén nguoi dung, luu vét truy
cap va co ché kiém tra dinh ky. Khuyén nghi
ctia Al can c6 kha ning giai thich, c¢6 can cir
va cho phép nguoi dung phan hoi. Day 1a diéu
kién quan trong dé bao dam an toan, minh bach
va kha nang chap nhan cia hé thong trong moi
treong bénh vién.

Bai bao nay chi yéu mé ta qua trinh xay
dung va mé hinh trién khai, chwa danh gia
dinh luong tac dong cua Al d6i véi ty 1é canh
bao duoc cha"ip nhan, ty 1€ sai sot ké don, thoi
gian xu ly don thude hodc két cuc 1am sang.
Céc nghién ctru tiép theo nén thiét ké tiéu chi
danh gia trudc va sau trién khai, dong thoi
khao sat mirc do hai 1ong, tinh dé st dung va
anh huong cua hé thong d6i véi quy trinh 1lam
viéc cua bac si, duogc si.

V. KET LUAN

Giai phap trng dung Al trong canh giac
duoc tai Bénh vién Y hoc ¢d truyén Thanh phé
Ho6 Chi Minh 1a budc phat trien co tinh ké thira
tir cac dé tai nghién ciru tuong tac thuéc, md
rong thanh phin mém canh giac duoc va tiép
tuc nang cap thanh cong cu hd tro quyét dinh
lam sang. Viéc dua Al vao hé thong khong chi
nham bd sung cong nghé méi, ma nham 1am
cho canh bao tré nén dé hiéu hon, c6 phan tich
hon va phu hop hon véi thuc té sir dung.

Al ¢6 thé hd tro bac si, duoc si phat hién
sém nguy co twong tac thude, chdng chi dinh,
qué liéu, trang hoat chét va cac tinh hudng ké
don nguy co cao; dong thoi gop phan nang
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cao an toan thubc, chat luong diéu tri va hiéu
qua quan ly chuyén moén. Giai phap co y nghia
thuc tién trong bbi canh chuyén doi sb y té,
nhung can tiép tuc dwoc danh gia bang céac chi
so dinh luong va co ché giam sat an toan khi
trién khai lau dai.

LOI CAM ON

Nhom tac gia tran trong cdm on Ban Giam
ddc Bénh vién Y hoc ¢ truyén Thanh phé HO
Chi Minh, céc khoa/phong chuyén mon, dugc
si, bac si va bd phan cong nghé thong tin da
phéi hop trong qua trinh x4y dung, trien khai
va hoan thién giai phép.
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APPLICATION OF ARTIFICIAL INTELLIGENCE IN |
PHARMACOVIGILANCE AND CLINICAL DECISION SUPPORT

Tran Ngoc Hoai Anh

SUMMARY

Medication safety is an important requirement in clinical practice, particularly in traditional
medicine hospitals where conventional drugs, herbal medicines and traditional prescriptions
may be used in combination. This article describes the development of an artificial intelligence-
based pharmacovigilance solution at Ho Chi Minh City Traditional Medicine Hospital. The
content was developed by synthesizing previous drug interaction projects, existing alert databases
and practical experience in implementing software within prescribing and prescription review
workflows. The Al-based solution is designed to analyze medical records in context, identify
medication-related risks, prioritize alerts, explain the rationale and suggest possible clinical
actions. This approach may contribute to transforming a rule-based warning system into a more
understandable, interactive and clinically relevant decision support tool.

Keywords: artificial intelligence, pharmacovigilance, medication safety, drug interactions,
traditional medicine, clinical decision support.

I. INTRODUCTION

Safe, rational, and effective medication use is a core requirement of healthcare operations.
In clinical practice, patients are frequently prescribed multiple medications simultaneously,
particularly elderly individuals presenting with complex comorbidities. This polypharmacy
substantially accelerates the risk of adverse drug interactions, contraindications, and medication
errors, posing direct threats to patient safety and escalating overall medical expenditures.

For specialized traditional medicine (TM) hospitals, the challenges surrounding medication
safety are inherently more complex. Therapeutic regimens within these institutions often
involve a dual integration of conventional chemical drugs, raw traditional herbal materials,
standardized patent traditional products, and individualized multi-herb decoctions. Evaluating
interactions across these distinct therapeutic modalities requires analyzing not only chemical-
to-chemical interactions but also chemical-to-herb and herb-to-herb relationships, creating a
highly intricate matrix of clinical knowledge.

At Ho Chi Minh City Traditional Medicine Hospital, implementing information technology to
enhance prescribing safety and monitor drug interactions has been a long-standing priority. This
initiative originated from foundational baseline research projects on oriental drug interactions
in 2012 and integrated electronic prescribing alert systems in 2014. Over years of deployment,
these rule-based systems have provided invaluable assistance to clinicians by actively cross-
checking and preventing basic medication configuration errors.

Nevertheless, conventional rule-based alerting mechanisms possess notable operational
constraints. Traditional warnings are often brief, devoid of contextual explanations, and can
occasionally be perceived by users as overly rigid or prescriptive. In many practical scenarios,
clinicians override important alerts due to a lack of situational analysis regarding specific patient
conditions, leading to the widely documented phenomenon of 'alert fatigue,' which potentially
compromises clinical risk management.

Within the broader framework of digital health transformation, Artificial Intelligence
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(AI) has emerged as a disruptive technology
with the capacity to revolutionize diagnostic
accuracy, personalized clinical care, health
administration, and patient safety. However,
integrating Al into critical environments like
pharmacovigilance must be executed under
principles of high transparency, responsibility,
and strict alignment with national medical
guidelines and internationally validated
technical standards.

This article
foundations, systemic architecture,
implementation methodology, and
anticipated clinical value of the Al-powered
pharmacovigilance and decision support
model developed at Ho Chi Minh City
Traditional Medicine Hospital. This solution
represents a strategic shift from rigid rule-
based filtering toward flexible, context-aware
clinical intelligence.

II. OBJECTIVES AND METHODS
1. Subject of Description

outlines the structural

The subject described herein is the
comprehensive integration of an Al application
within the pharmacovigilance and clinical
decision support system at Ho Chi Minh City
Traditional Medicine Hospital. The solution
incorporates historical drug interaction data,
patient electronic health records (EHR),
current clinical guidelines, and advanced
natural language processing (NLP) models to
evaluate prescribing safety in real-time.

The targeted wuser base comprises
outpatient physicians, inpatient attending
medical staff, clinical pharmacists, formulary
data administrators, medical audit teams,
information technology specialists, and
hospital clinical leadership. The scope of
application spans the entire clinical spectrum,
including outpatient consultation rooms,
inpatient clinical wards, and the centralized
hospital pharmacy department.

2. Methodology
This paper utilizes a structural descriptive
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methodology to outline the deployment of
an Al-enhanced IT solution within hospital
professional management. The technical
approach consists of: (i) inheriting and
structurally upgrading the foundational
research database of oriental drug interactions;
(11) mapping existing hardcoded clinical
safety rules into semantic feature sets;
(11) deploying advanced natural language
processing architectures to parse unstructured
diagnostic texts; and (iv) designing interactive
user interfaces tailored to existing clinical
workflows.

3. Ethical Principles and Data Security

The AI solution is deployed strictly
as a professional advisory tool and does
not substitute for the final diagnostic or
therapeutic decisions of licensed physicians
and pharmacists. The Al provides context-
aware evaluations, text explanations, and
risk mitigation recommendations based
exclusively on authenticated datasets; final
clinical responsibility remains fully with the
human medical practitioner.

To ensure robust data safety and security,
all data processing operations are executed
locally within the hospital's secure internal
network (on-premise deployment). Patient
identifiers are strictly de-identified prior to
computational analysis. The system complies
with national regulations governing medical
data privacy, incorporates strict role-based
access control (RBAC), and logs all system
queries and override events for routine

auditing.

ITII. RESULTS
1. Evolution of the System Solution

The development of the pharmacovigilance
architecture within the hospital has evolved
through four sequential and interconnected
phases. The initial phase involved baseline
academic research establishing interaction
criteria among traditional herbal materials
in complex multi-herb formulas. The second
phase expanded this repository into a broader



matrix covering interactions between conventional chemical drugs and traditional patent
formulations. The third phase saw the digitization of these criteria into hardcoded hard-rule
software alert modules embedded within the hospital information system (HIS). The fourth and
current phase integrates Al architectures capable of executing context-aware text interpretation
and multi-variable clinical reasoning.

Table 1. Evolutionary Phases of the Pharmacovigilance Solution at the Hospital

Phase Core Focus Areas Generated Clinical Value

Constructed comprechensive datasets

Research on | mapping traditional compatibility categories: Established a specialized

Traditional
Herbal
Interactions

mutual reinforcement, mutual assistance,
mutual restraint, mutual counteraction,
mutual inhibition, mutual antagonism, and
pregnancy contraindications.

foundational knowledge base
unique to traditional medicine
theory.

Expansion to

Incorporated interaction matrices covering

Enhanced clinical

TM - Modern drug-to-drug (conventional chemical) and compatibility with real-world
Medicine drug-to-herb (conventional to traditional) | integrative medicine treatment
Integration relationships. practices.
Implemented automated prescription . :
P : : P P Actively supported outpatient
Rule-Based screening covering hardcoded . : ;
.. NP ; ; and inpatient staff directly
Pharmacovigilance | contraindications, overdosing, therapeutic o , .
g . ks within active professional
Software duplication, and basic comorbidity

mismatches.

workflows.

Al-Enhanced
Clinical Decision
Support

Deployed context-aware analysis,
natural language generation of rationale,
action-oriented recommendations, and
conversational user interfaces.

Transformed rigid rule-based
filtering into sophisticated
analytical decision support

intelligence.

2. Core Technical Divergences: Traditional vs. AI-Driven Alerting

Traditional hardcoded alerts offer the clear advantages of high execution speed, deterministic
logic, and straightforward rule management. However, when clinical databases scale, a high
volume of unselective, short alerts devoid of contextual justification often induces severe user
fatigue, causing clinicians to reflexively bypass critical notices. In contrast, Al-driven alerting
aggregates multi-dimensional clinical parameters (including diagnostics, laboratory results,
age, and stage of disease) to construct comprehensive contextual explanations. This provides
multi-level clinical recommendations rather than binary blockages, significantly enriching
professional decision quality as shown in Table 2.
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Table 2. Comparative Analysis of Traditional Rule-Based Alerts and AI-Enhanced Alerts

Oqeratu?nal Hiasitional Bule—Based Al-Enhanced Analytical Alerting
Dimension Alerting
Display Short, static, pre-formatted Context-aware synthesis with natural
Mechanism warning strings. language explanations.
Evaluates static pairs of Aggregates diagnostics, complete
Analytical Depth data or deterministic rule medication lists, comorbiditics, dosage
blockages. parameters, and patient risk profiles.
v ; ; S ts t ted itori th ti
Clinical Provides binary alert present uggests targeted MOnIoring, terapeutic
. 2 e substitutions, dosage adjustments, or
Guidance or absent indicators. :

pharmacist reviews.

Highly constrained; limited | Supports interactive queries, conversational
to simple acknowledgment or | clarification, and natural language override
ignore actions. justifications.
Aggregates simple descriptive | Analyzes categorical risk trends, clinician
statistics on total alert acceptance rates, error archetypes, and
volumes. targeted training needs.

User Interaction

Administrative
Value

3. Functional Architecture of the AI Pharmacovigilance System

The functional architecture of the Al pharmacovigilance system is designed around the core
principle of non-disruption, ensuring seamlessly integrated workflows for medical staff. The system
operates discreetly in the background, executing clinical checks at key transactional nodes, such as
order entry during initial prescribing, verification during clinical pharmacist review, and dispensing
at the centralized pharmacy. The core functional blocks are systematized in Table 3.

Table 3. Principal Functional Modules of the AI-Powered Pharmacovigilance System

Functional Module

Technical Execution Details

Clinical Decision Support Value

Drug Interaction
Analysis

Evaluates cross-modality interactions
across chemical-to-chemical, herb-
to-herb, and integrated conventional-
traditional formulations.

Minimizes the risk of missing
clinically significant drug-
herb interactions on complex
prescriptions.

Contraindication &
Caution Screening

Cross-references active substances
against patient ICD-10 diagnostics,
pregnancy status, age, and specialized
organ function parameters.

Supports the selection of optimal
therapeutic agents customized
to specific patient physiological
restrictions.

Screens for absolute overdosing,

Reduces prescribing errors

language text summaries.

TDhgfzg:::u‘f:'c duplicate active ingredients, overlapping and mitigates the incidence of
i : traditional therapeutic categories, or cumulative dose-dependent
Duplication Audit :
redundant polypharmacy. adverse reactions.
‘onverts complex biochemical or
Natural Language C_o. e b o Enhances alert transparency and
. traditional compatibility rationales into o . o
Explanation . . clarity, significantly mitigating
: clear, concise, and localized natural t s :
Generation clinician alert resistance.
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Formulates targeted follow-up actions,
Actionable Clinical including lab monitoring schedules,
Recommendations | therapeutic alternatives, or direct referral
to clinical pharmacists.

Enriches clinical decision paths
without encroaching upon the
ultimate authority of the physician.

Drives continuous database
refinement and systematically
minimizes non-applicable or
redundant alerts.

Logs user acceptance, structured override
reasoning, text-based justifications, or
prescription adjustment behaviors.

Feedback Loop &
Adaptive Learning

4. Anticipated Professional and Institutional Value

The deployment of Al transforms the pharmacovigilance framework from a reactive error-
flagging mechanism into a proactive clinical consultation tool. When a warning is contextualized
and accompanied by clear clinical rationale, medical personnel view the system as an interactive
advisory asset rather than an administrative hurdle. Explaining alerts in natural language,
accompanied by clinical justification, risk stratification, and alternative treatment pathways,
empowers clinicians to make safer, more informed prescribing adjustments. Over time, logging
user feedback and override justifications provides hospital management with clear insights into
clinician acceptance trends, helping target professional training initiatives and iteratively refine

the internal medical knowledge base.

IV. DISCUSSION

The development and deployment of the pharmacovigilance solution at Ho Chi Minh City
Traditional Medicine Hospital demonstrates a highly structured, evolutionary path. Rather than
introducing Al as an isolated, detached technology stack, the hospital has systematically built
upon historical academic research foundations. This strategy ensures that advanced machine
learning architectures do not operate in a vacuum, but are anchored to verified, high-quality
local clinical databases and culturally relevant practices.

This system progression represents an expansion of clinical governance queries. While early drug
interaction research answered *what™ required monitoring, and initial hardcoded modules determined
*where* alerts belonged within the electronic health workflow, the current Al integration answers
*why™* a risk exists under specific clinical contexts and *how™ to safely mitigate it. This transition
provides clinicians with multi-layered situational intelligence rather than binary blockages.

A pervasive challenge in modern healthcare informatics is the phenomenon of alert fatigue.
International literature confirms that when clinical decision support systems generate excessive,
unselective, or poorly explained warnings, practitioners frequently override up to 90% of
notifications, occasionally bypassing critical safety alerts. Deploying context-aware Al directly
addresses this bottleneck by executing intelligent risk stratification, ensuring that high-priority
alerts are prominently highlighted with transparent textual rationale, while low-risk variations
are filtered or seamlessly deferred to clinical pharmacists.

Within the specific domain of traditional medicine, the value of Al is amplified by its unique
capacity to parse multi-layered, heterogeneous knowledge domains simultaneously. The system
effectively balances the holistic, rule-based reasoning of traditional medical theory (such as
herbal compatibility and contraindications) with the quantitative, molecular-level parameters of
modern pharmacology. This dual-domain processing provides a reliable safety net for integrative
medical environments where conventional chemical drugs and traditional multi-herb formulas
are prescribed concurrently.
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Nevertheless, deploying Al within critical
clinical ~ pharmacovigilance  workflows
requires strict, ongoing governance. The
system must operate on highly reliable, peer-
reviewed reference databases, maintain a
transparent and auditable update protocol,
enforce role-based access controls, and
preserve detailed access logs. Regular expert-
committee audits are vital to assess algorithm
behavior, verify the clinical safety of generated
recommendations, and mitigate any risks of
automated algorithmic bias.

It is important to note that this article
primarily outlines the structural framework,
systemic architecture, and implementation
model of the solution. It does not present a
quantitative clinical evaluation measuringpost-
implementation changes in alert acceptance
rates, prescribing error reductions, dispensing
processing times, or long-term financial
impacts. Executing rigorous, prospective
multi-center quantitative assessments remains
a vital objective for subsequent phases of this
research initiative.

V. CONCLUSION

The integration of artificial intelligence
within the pharmacovigilance infrastructure
at Ho Chi Minh City Traditional Medicine
Hospital represents a strategic evolution in
clinical risk management. By building upon
historical research and expanding hardcoded
rules into adaptive software intelligence, the
institution has established a scalable blueprint
for modernizing specialized healthcare
workflows.

The context-aware Al application actively
supports clinicians and clinical pharmacists
in detecting early-stage risks, including drug-
drug interactions, drug-herb interactions,
physiological contraindications, absolute
overdosing, and therapeutic duplication. This
integration enhances overall medication safety,
minimizes user alert fatigue, and elevates the
quality of specialized medical care within
modern digital health ecosystems.
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