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L’NG DUNG TRI TUE NHAN TAO (Al) TRONG LINH VUC
DUOC LAM SANG: TAM NHIN VA CO HOI PHAT TRIEN

PGS.IS. Nguyén Thanh Hai

B6 mon Duoc lam sang, Dai hoc Dwoc Ha Noi
Ban Dwoc lam sang, Bénh vién TWQPH 108
Don vi Duoe lam sang, Bénh vién DK Xanh Pon

TP. Thu Birc, 10/8/2024
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Artificial Intelligence

‘And the winner Is

'”

From 1956 to ......

Many software engineers insist
that we can only call it ARTIFICIAL
INTELLIGENCE if it performs at
least as well as a human.

‘Perform,’ in this context, refers to
a human’s computational speed,
accuracy and capacity.
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Al trong linh vwc dwoc |am sang vé:

1. Xay dwng cac apps va cong cu
phuc vu ho tro’ cho béc si ra quyét
dinh 1am sang (CDSS).

2. Phan tich dir liéu l&n tir Y té so

phuc vu cong tac dwoc lam sang

1. HO tro t6i wu va quan ly diéu tri
thuéc (MTM)

2. Pao tao Dugc lam sang
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Céc nguy co lién quan dén thudc trong thwe hanh 1am sang

Sai sét lién quan dén thuoc

M Top ten causes of death, 2013 M Estimate
Heart disease 611,105
Cancer 584,881
Medical error |

| 251,454*
COPD [N 149,205 (\ *Authors’ calculation

Unintentional injuries | 130,557 Anew study estimates that

Stroke [N 128,978 medical error was the cause of
Alzheimer’s disease [l 84,767 251454 deaths in 2013, making it
Diabetes [ 75,578 the third-most common cause of

Influenza and pneumonia [l 56,979 deathinthe U.S.

Kidney disease [l 47,112
Suicide |l 41,149

Sources: Centers for Disease Control

and Prevention; BMJ Publishing group Ltd.

@sdutgraphics

Table 2. Main medical error themes identified by healthcare professionals (HCPs).

Medical errors (MEs) Response (n, %)
Dispensed medication with incomplete instructions 19 (33.5)
Prescribed drugs to the incorrect patient / no check for patient drug allergies 19 (33.5) )
Incorrect dose or overdose for adults and paediatric patients 18 (31.8)

Wrong administration of medicines to patients 16 (30.0)

Wrong explanation of medication usage 15 (29.5) y

— Wrong diagnosis when first admitting the patient

15 (29.5)

Can t6i wu hoa lién quan
den st dung thuéc

-

SEQUENCE
PATIENT PATIENT @
PHENOTYPE  HISTORY & w
GENOMIC
RNA
SEQUENCE LIFE IMAGING
STYLE PERSONALIZED
P MEDICINE
EXPRESSION
LAB
TESTS




Hau qua ctia cac van dé lién quan dén thuoc tai bénh vién

Anh hwéng kinh té

(i’? - Anh hwéng sirc khée

48 | Ung dung cong ngh¢ thong tin phan tich d':'mh\
Xong 45400_Quyét_dinh_cong_nhan_... (1) gid chi dinh sur dung thuoc bao hiem y ¢ d¢
ning cao hi¢u qua gidm dinh chuyén dé trong

BAO HIEM XA HOI VIET NAM  CONG HOA XA HQI CHU NGHIA VIET NA lhdnh ‘0‘“‘ ‘hl phl thOL bZlO h“'m ) l"‘
Doc 1ap - Ty do - Hanh phiic J

Sé: 266 /QD-BHXH Ha Ngi, ngay 15 thang 03 nam 2\

OO .- 49 | Xay dyung phan mém ho trg gidam dinh chuyén
TEE SR dé dya trén nén tang C# Winform két hop voi
hg. quan lr; CSDL SQL server.

mseme— —_——

TONG GIAM POC BAO HIEM XA HQI VIET NAM
Can cir Nghi dinh 56 89/2020/NP-CP ngay 04/8/2020 cua Chinh phi q
dinh chirc nang, nhiém vu, qu_\'e:n han va co cdu 16 chire ctia Bao hiém xa hoi Vi

Nam;

Can cir Nghi dinh s6 13/2012/ND-CP ngay 02/3/2012 ciia Chinh phii be
hanh Diéu I¢ Sang kién;

Can cir Thong tw s6 18/2013/TT-BKHCN ngay 01/8/2013 ciia Bé Khe
hoc va Cong nghé hwéng dan thi hanh mét s6 quy dinh cia Diéu I¢ Sang kic
ban hanh theo Nghi dinh s6 13/2012/ND-CP ngay 02/3/2012 cia Chinh phu;

Can ctr Quyét dinh s6 1303/QD-BHXH ngay 19/10/2020 cia Bao hiém )
héi Viét Nam vé viée thanh lap Hoi rlu:ng xét cong nhan sang kién cia Bao hié
xa hoi Viét Nam;

Can cir Bién ban hop Héi dong xét cong nhan sang kién cia Bao hiém )
héi Viét Nam nam 2020 ngay 29/01/2021;

Xétdén ghi cua Vién truong Vién Khoa hoc bao hiém xa hoi.

~ . ~ ~ -
Gay nguy hai cho bénh nhan QUYET DINH:

Diéu 1. Cong nhan 55 Sang kién cip Nganh nam 2020 cho cic ci nhin ¢
céc don vi tryc thude Bao hiém xa hoi Viét Nam va Bao hiém xa hdi cac tin
thanh phf) truc thude Trung wong (danh sach sang kién kém theo).

Diéu 2. Quyét dinh ndy c6 hiéu lyc thi hanh ké tir ngay ky. Chanh Vi
phong Bao hiém xa hoi Viét Nam, Vién truomg Vién Khoa hoc bao hiém xa h¢

Thu truong cac don vi truc thude Bao hiém xa héi Viét Nam, Giam ddc Bao hié

xa hoi cac tinh, thanh phé trye thuge Trung wong va cac ca nhin co tén tai Diéu

chiu trach nhiém thi hanh Quyél dinh néy./.“/

T chéi thanh toan néu ké don
khéng hop ly (CD, CCD, liéu...

Nai nhin:

- Nhu Diéu 2;

- Cic PTGD:

- Lwu: VT, VKH (3 bin)




[ Vai tro cua dwore si va tac dong cua dich vu dwoc [am sang }

Céac dich vu dwore [am sang tai bénh vien Tac dong cua dich vu dwoc |am sang

Medical rounds & intervention Healthcare Outcomes Are
Lo - Favorably Impacted by Clinical
Prescription verification Pharmacy Services

Documentation and report ADR & ME
Therapeutic drug monitoring
Individual drug evaluation services Lower drug costs
Collaborative clinics
Pharmacist clinics

Drug information services
Patient education Lower medication error rates

Lower mortality rates

Lower total cost of patient care

Shorter length of stay




VAN BAN, QUY PINH, QUYET DINH CAN TRIEN KHAI DUO'C LAM SANG

Niim 2020, Nghi dinh quy dinh vé t6 chirc, hoat dong

Yéu cau ve nhan lye Duoc lam sang cta co s& kham bénh, chira bénh dugc ban hanh
01/01/2021 7 7
MG S Moty

Noi tra: 1 DSLS/200 giuong
Ngoai tra: 1 DSLS/1000 don thudc

01/01/2026
Noi trai: 1 DSLS/150 giuong
Ngoai tra: 1 DSLS/750 don thudc

01/01/2031
Noi tra: 1 DSLS/100 giwong
Ngoai tra: 1 DSLS/500 don thudc

Yéu cau vé nhén lwc gin véi sé lwong
bénh nhdan/don thuoc

kham bénh

CHINH PHU CONG HOA XA HQI CHU NGHIA VIET NAM
Péc lip - Tu do - Hanh phiic

Sé: 131 /2020/ND-CP Ha Ngi, ngay 02 thdng 11 ndm 2020

CONG THONG Tixt DIEN TU CHiNM PHU

NGHI PINH

PEN & .C 2@ Quy dinh vé td chire, hoat djng dwge 14m sang

Ngay- 03 120

ciia co' s& kham bénh, chira bénh

Cén cir Lucit Té chire Chinh phut ngay 19 thdang 6 ndm 2015;

Can cie Ludt Duoc ngay 06 thang 4 ndm 2016

Theo dé nghi ciia B trucng Bo Y té;

Chinh phu ban hanh Nghi dinh quy dinh vé té chire, hoat dong dwoc lém
sang cua co s& khdam bénh, chita bénh.

Diéu 6. Hoat ddng duge lim sang tai khoa duoe

Diéu 7. Hoat djng dwge lim sang tai khoa lim sang, khoa, phong

.



Nghi dinh 131/2020/ND-CP

S6 dwore si dwoe phan cong 100% lam cong tic dwoe 1am sang

e SO duoc si/100 giwong bénh tai cac nude

AR R R R

EERE AR RN

BE R R R R R

EE TR R R L]

CHUONGTRIN
CHUYEN B3I SO'Y TE QuOC G1A 2020

BO Y TE CONG HOA XA HQI CHU NGHIA VIET NAM

DPoc Idp - Ty do - Hanh phiic

Sb: 54/2017/TT-BYT Ha Ngi, ngay 29 thang 12 nam 2017

THONG TU
Ban hanh B{ tiéu chi irng dung cong nghé¢ thong tin
tai cac co' s& kham bénh, chira b¢nh

0.9 0.5
17.9
(0.24 (Bosnia) — 4.35 (UK)) 1.2 (Nghi dinh 131)

Tay md hinh moi bénh vién, chon cac hoat déng dwoc 1am
sang phu hop véi s6 lwong nhan lwe dworc si cua bénh vién ‘

T

Miic 6 (bénh vién théng minh) gdm céc tiéu chi cu thé sau:

- Dép tmg mirc 5;

- Ha ting dap img mitc 6;

- HIS dap timg murc 6;

- EMR mirc co ban;

- Quan ly diéu hanh dap ing mirc nang cao;

- Tiéu chi phi chirc ning dip {mg ning cao;

- Bao mat va an toan théng tin dap img nang cao;

- CDSS cip dé 2 hd trg quy trinh/phéc do diéu tri dya trén bing chimg
(cac canh bao duy tri sirc khoe, dugrc):

+ CDSS hd trg kiém tra tuong tac thube/thude;

+ Bo quy Eﬁc kiém tra va phat hién xung ddt ban dau trong chi dinh hogc
ké toa thuoc.

- Di¢n tr hoa tat cd cde biéu m;'/iu ghi chép cna bac 3, dit:iu dudng vai
cac bi'éu rpéu co 5:51.1 triic bao gom ghi chi dién bicn, tw van, danh sach
cdc van dé, tom tit ra vién;

- EMR néng cao;

- CDSS cép d9 3 cung cép huéng din cho tét ca céc hoat dgng cia bic
sy lién quan dén phéc d6 va két qua diéu trj theo céc biéu mau canh bdo
tiy chinh phu hop;




Ung dung cac hé thong/cong cu realtime trén phan mém HIS/EMR

XAY DUNG BENH VIEN THONG MINH

@ CAI CACH HANH CHIiNH
LAY NGU'O'l BENH LAM
TRUNG TAM

5O HOA TOAN PHAN

1) Ha ting
ién dai

CDS

(3) Déi mari
(}uy trinh

CDSS: Clinical Decision Support System (Hoa Ky)
Cong cu ho tro’ ké don va toi wu diéu trj rat hiéu qua

Roshani Borgaonkar et al. 2020. International Journal of Research in Advent Tech

- CDSS ciip d§ 2 hd trg quy trinh/phic d6 diéu tr dya trén bing chimg
{cac canh bao duy tri sire khoe, duoce):

+ CDSS hd trg kiém tra twong tac thude/thude;

+ Bé quy tic kiém tra va phit hién xung dét ban dau trong chi dinh hodic
ké toa thuoc.

TT
54/BYT

Information,
Actions

n®

Clinical Decision
Support

Algorithms

npj | Digital Medicine

www.nature.com/npjdigitalmed

REVIEW ARTICLE
An overview of clinical decision support systems: benefits,
risks, and strategies for success

Reed T. Sutton

OPEN

', David Pincock? Daniel C. Baumgart', Daniel C. Sadowski', Richard N. Fedorak' and Karen I. Kroeker'*

Computerized clinical decision support systems, or CDSS, represent a paradigm shift in healthcare today. CDSS are used to augment
clinicians in their complex decision-making processes. Since their first use in the 1980s, CDSS have seen a rapid evolution. They are
now commonly administered through electronic medical records and other computerized clinical workflows, which has been
facilitated by increasing global adoption of electronic medical records with advanced capabilities. Despite these advances, there
remain unknowns regarding the effect CDSS have on the providers who use them, patient outcomes, and costs. There have been
numerous published examples in the past decade(s) of CDSS success stories, but notable setbacks have also shown us that CDSS
are not without risks. In this paper, we provide a state-of-the-art overview on the use of clinical decision support systems in
medicine, including the different types, current use cases with proven efficacy, common pitfalls, and potential harms. We conclude
with evidence-based recommendations for minimizing risk in CDSS design, implementation, evaluation, and maintenance.

npj Digital Medicine (2020)3:17; https://doi.org/10.1038/s41746-020-0221-y
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HOAT PONG DLS HE THONG
CDSS co ban nhiam cinh béo realtime theo Y vin khi ké don

* Twong tac thuéc-thuéc; thudc-bénh
Budc 1: » Thudc ké chi dinh khéng phi hop D3 trién khai > 400 bénh vién tai Viét Nam
= - Liéu t6i da khuyén céo; hiéu chinh liéu
Xay du’ng daph « Di trng; cac ADR
RGN« AMS tai Bénh vién...
canh bao « Chwong trinh thuéc chéng déng....

Hé thong giam sat — phan hoi
boi DSLS

Tich hop vao phan
mém ké don dé [l

DS kiém tra va trao déi @
trwc tiep voi BS ké don (i

Canh bao
> khi bac si ké Realtime
don
: v/

Lwu vét,
giam sat, KLCELIgE
phan hoi




HIEU QUA TRIEN KHAI TAI CAC BENH VIEN
Vi du: CDSS va hd tro canh bao twong tac thudc-thudc bat loi khi

ke don

D3 trién khai > 400 bénh vién tai Viét Nam

17172020 Thei diém cai dat
I —
10/7/2020-01/09/2020 30/09/2021
75() CDSS canh bao
) TTT CCD
TB: 189 don/thang; tan suét: 0,23% - Hiéu qua phéng tranh
200 sai sot thude: BV Anh

(93-100%); Uc (100%)..

4 Cac twong tac )
thudc — thuoc
chong chi dinh da
dwoc phong tranh

% 166 1. Pengli Jia et al. 2016. PLOS ONE |
H|eu qu a O 14 DOI:10.137 1jjournal. pone. 0167683
""""""" (& 150 ; —
o DSLS trao doi voi
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Free article. Japanese.
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phuc vu ho tro’ cho béc si ra quyét
dinh 1am sang (CDSS).

2. Phan tich dir liéu l&n tir Y té so

phuc vu cong tac dwoc lam sang

1. HO tro t6i wu va quan ly diéu tri
thuéc (MTM)

2. Pao tao Dugc lam sang
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Review article
Development of artificial intelligence
powered apps and tools for clinical
pharmacy services: A systematic review
Florence Ranchon @2 ¢ & & sébastien Chanoine @9 ¢, Sophie Lambert-Lacroix 9,
Jean-Luc Bosson @, Alexandre Moreau-Gaudry 9, Pierrick Bedouch @9 ¢
« cnrs  Highlights
b Hosp
pierre *  Artificial intelligence offers potential opportunities to optimize clinical
: Unive pharmacy services in community or hospital settings.
Pole |
€ Unive

* Medication order review seems to be the clinical pharmacy service the most
targeted by the development of Al-powered apps and tools.

» Some innovative clinical pharmacy services that allow community
pharmacists to become more involved in preventive health care were
proposed due to development of Al-powered apps and tools.

Efforts have to be made, in collaboration with data scientists, to better assess
if Al-powered apps and tools bring value to clinical pharmacy services in real

Founder

CEQ
(Company/
institution

Location of
company/
institution

Previous
version
names
Release
date of the
first version

Reviewed
version

(Computer
language of
source
code
Software
version
(compatible
|platform or
mobile

appiication

Inama Ar

practice.

Vi DU: CAC CONG CU TOI U'U LIEU THUOC - Al SAU TDM

AutoKinetics Bestmiose’ 7 DoseMen  si=  Insight@ y\ppiwage, NextDose @PrecisePK  fpmyx &)

oS

i DoseMeRx AN InsightRX Nova PrecissPK TUCU
Autoinetics BestDose D-0DS ’ NYwE S Hexoss i Tucuxi
Paul Elbers Roger Jeliffe Robert McLeay Andras Farkas Sirj Goswami Johannes H. Proost Sam Holford Philip Anderson Sebastian Wicha Yann Thoma

Rob Bosman Gergely Daroczi Ron Keizer Cees Neef Nick Holford Anjum Gupta
Ranvir Mangat Jifi Poticek
Nieko Punt
NA NA Charles Cornish NA Sirj Goswami Jifi Potii¢ek NA Anjum Gupta NA NA
Departments of Laboratory of DoseMe (Tabula Optimum Dosing Insight Rx Inc. Mediware a.s. University of Healthware Inc. Institute of School of
Intensive Care Applied Rasa HealthCare Strategies Auckland Pharmacy, Engineering
Medicine of Pharmacokinetics Company) University of and
Amsterdam UMC,  and Bioinformatics, Hamburg Management
location VUmc and  Children’s Hospital Vaud (HEIG-
OLVG Oost Los Angeles VD)
Hospital
Amsterdam, The Los Angeles, Moorestown, New  Bloomingdale, San Francisco, Groningen, The Auckland, New San Diego, Hamburg, Yverdon-les-
Netherlands California, USA Jersey, USA New Jersey, USA  California, USA Netherlands/ Zealand California, USA Germany Bains,
Prague, Czech Switzerland
Republic
- MM-USC*PACK - - InsightRX Software  MwPharm DOS, - T.DMS. - -
MwPharm 4.0
1 August 2018 1 October 2018 11 July 2014 23 August 2013 1 June 2015 1 January 2015 1 April 2012 1 January 1986 1 January 2015 1 June 2017
(desktop) (web-based) (desktop) (desktop)
1 March 2018 23 August 2013 11 November 2019
(web-based) (mobile application) (web-based)
Web-based Web-based Web-based Web-based Web-based Desktop Web-based Web-based Web-based Desktop
version 1.2.0 version 0.2.0 version 2.11.13 version 2.9.1- version 1.16.1 version 1.7.5 version 1.6.0 version 19.07.26 version Beta version
20191010.d4baf19 Gui Git
revision:
60435e8ee,
Tucucore Git
revision:
33280802
Asp.net and Fortran, R Perl, R, python lonic, R R, JavaScript C# Javascript, PHP, C++, PHP R/C++ C+
vb.net MySQL, NM-TRAN ~ Web App: JSX, C++
Desktop Desktop Web-based Web-based Web-based Desktop Web-based Desktop (Windows, Web-based Desktop
(Windows), (Windows), (app.doseme- (app.id-ods.org), (pk.insight-rx.com)  (Windows), Web- (nextdose.org) Mac), Web-based (tdmx.ew/ (Windows,
Web-based Web-based rx.com), Android Android (ID-ODS based, Android, (app.precisepk.com/ Launch-TDMx/)  Mac, Linux)
(bestdoserx.com) and iOS (DoseMe)  Adult), iOS (app.id- 0SS login)
ods.org) (mwpharm,oniine)




1. TOI LU LIEU THUOC QUA TDM BANG CONG CU BAYESIAN TAI VN

TN T e ‘w
Phase clinique Phase pré- |
Interpretation, analytique v:
i PR o = - exploitation % - Dose
A https://dosecare.hup.edu.vn/
Analyse PK/PD = = .
Correction R
posologique pm—
15.0
Thong s6 PK ca thé
analytique
M& hinh POP PK

Model informed precision dosing -

Théng tin bénh nhén G ' MIPD

Lich str dung thudc @
® O © Ché db ligu

Dinh lwgng thudc ‘ R Do Hiéu chinh
Cén lam sang MAP-Bayesian Théng sé PK/PD

e ca thé
Kiéu hinh gen




DoseCare®: CONG CU BAYESIAN va Quan thé BN Viét Nam

Bland Altman Plot Box Plot
“ 12
https://dosecare.hup.edu.vn x : s
. o L] L] % " 2 . p>°,05
=t
v él.l PO = s
( ;'e DoseCare §02 . ¢
£ 3
% 0 - ] 4 6 8 10 12 ?
Mean Cl PrecisePK & Shinyapps 0
Cl PrecisePK Cl Shinvapps
TRANGCHU GIGITHIEU DICHVUTDM  LIEN HE
Clearance (CI)
Bland Altman Plot Box Plot
)'i " 25
-
R F-0 o p >0,05
g‘ g‘_ . e b
T = - -
?Bml - 10
] 315 .
a ] 5 10 15 20 25 30 o
Mean Vd PrecisePk & Shinyapps vd PrecisePK vd_Shinyapps

<
Dinh liéu chinh xac theo moé hinh (MIPD)

Bland Altman Plot Box Plot
| 1200
Lién hé véi chiing toi M
=
5. o0 p >0,05
S 4
o a 800
u.l S
v =
2 ﬁl 600
g ké i 400
8 - 200 l
& 00 500,0 1000,0 1500,0 5
Mean AUC PrecisePK & Shinyapps AUC_PrecisePK AUC_Shinyapps

Area Under the Curve (AUC)

Integrate Web-based Viethamese MIPD tool into EHR systems



https://dosecare.hup.edu.vn/
https://dosecare.hup.edu.vn/

VD: TOI U LIEU VANCOMYCIN QUA TDM BANG CONG CU BAYESIAN

KHA NANG PAT DPICH PK/PD QUA CAC LAN TDM VANCOMYCIN TRONG TOI UU LIEU

800
700

. - 1

" B 100% dat i
400

300 80% dat dich

200 67% dat dich

100 45% dat dich

1

B AUCss sau TDM [an 1 B AUCss sau TDM [an 2 B AUCss sau TDM [dn 3 @ AUCss sau TDM [an 4

e~ -




2. 'NG DUNG TRI TUE NHAN TAO DAP NG LAM SANG VA NGUY CO

XUAT HIEN ADR KHI S DUNG THUOC QUA CONG CU CDS-OLAI®

. . . TRUONG DAI HOC DUQC HA NOI
Pharmaceutical Sciences Asia Pharm Sci Asia 2024; XX(X), XXX-XXX Chuyén nganh: Dwog ly va Dwoc lam sang
DO0I:10.29090/psa.2024 XX XX.XXX / ;

BAOIGAQ LM AN TIEN S GARGO'S6

Development and validation of machine learning-based NGHIEN CU'U CAN THIEP SO’ DUNG OLANZAPIN TREN BENH

predictive clinical decision support system for S . ol . - ; g
.. . . . . NHAN TAM THAN PHAN LIET NHAM DAM BAO AN TOAN TAI
olanzapine in patients with schizophrenia i N v
BENH VIEN TAM THAN TRUNG UONG |

Anh M. Kieu'?, Ha N. Dang', Khanh T.C. Tran', Tuyen T.T Nguyen®, Chien H. Nguyen®, Thanh C. Nguyen
Huong T. Pham*, Jennifer 14:5 Hai T.Nguyen'"
! Department of Clinical Pharmacy, Hanoi University of Pharmacy, Hanm Vietnam
2 Department of Pharmacy, Vinh Medical University, Vinh, Vietnam NCS: Kiéu Mai Anh
3 Department of Pharmacy, Vietnamese National Psychiatric Hospital No.1, Hanoi, Vietnam Ngu&i hwéng dan khoa hoe:
* Academy of Military Science and Technology, Hanoi, Vietnam PGS.TS. Nguyen Thanh Hai

5 Skaggs School of Pharmacy and Pharmaceutical Sciences, University of California San Diego, USA
1. Xay dwng phan mém quan Iy c6 tich ho'p hé thdng hé tro’ quyét dinh
Iam sang ap dung cho bénh nhan TTPL str dung olanzapin

@
(s - dap.ung_2tumn - 0-{m } (res }-¢ap.ung_2tuan = 0{no}——
4] o )
e 047 0
tien.su_dap.ung = 0 tien.su_dap.ung = .1 24% n
bmi0d >= 21 halope

0 O wosowe =

13%

tien.su_dap.ung = 1 Lieuduy.ri_OLZ < 26 2 s s ~ 4 ~ A
‘ . 1- Quan ly cac thong tin bénh nhan 0 e
valproate = 0 ] Théng ki chung
B Thavién
sy 2 . G S e PHAN MEM HO TRG RA QUYET DINH LAM SANG CDS-OLAI®
‘ @ & a 2- Quan ly theo d&i str dung thudc o e
2 s « X o n 2 e 26
1A. Decision tree model using BMA variable selection 1B. Decision tree model without variable 3- Quan ly dien bién lam sang = wnan Tai Khodn >
B Themméi Nhom Tai Khodn 6 >
Model Accuracy Recall Precision F1-score False positive False 1 4- QU é n W’ theo d5| cén Iém Séng © st
1A 0.8913 0.9429 09167 0.9296 273% 57% : =
1B 0.7826 0.8571 0.8571 0.8571 45.5% 14.2%

5- Theo ddi dién bién triéu chirng 1am sang TTPL

Figure 2. The optimal decision tree model in predicting clinical response and performance metri = p R o p—

Dap.ung 2tuan: early response at 2 weeks (0/1 :reduction of > 20% BPRS scores); Tien.su_dap.ung: } 6- HO trd d Vg doan h 1eu qua da p ung, HCCH

drug response to antipsychotic medications (0: responed poorly, 1: past response unknown, 2: posii
responded); Lieu.duy.tri_OLZ: maintenance dose of olanzapine (mg); Bmi00: baseline BMI; haloper _ ~ . 2 P T .

a patient used haloperidol; valproat=0: patient did not use valproat; Yes/No: critera met/ did not n 7- Ra q Uyet dl n h Cua bac Sl dleu trl

e ——

Kiéu Mai Anh va cs. 2022 tai Bénh vién TTTW1
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X > . o Al awm TO T2 T4 T8
Ket qua Tinh nang trén phan mém N=70 N=67 N=59 N=34

cé 61(87,1) | 55(82,1) 46 (78,0) 28 (82,3)

Dy bdo hiéu qua

dap ¢ng Khéng | 9(12,9) 12 (17,9) 13 (22,0) 6(17,7)
cé 17 (30.3) | 16 (28,6) 15 (28.8) 15 (51,7)
Khéong | 39(69,7) | 40 (71,4) 37 (71,2) 14 (48,3)

Dy bao HCCH

S6 lwgt tuong tac thudc

, 6 (8,6 7 (10,4 3(5,1 0 (0,0 5

: \

Canh bao liéu cao olanzapin 6 (8,6) 5(7,4) 3(5,1) 1(2,9)
Canh bdo liéu cao tich Idy

) 31(41,3) | 26(38,8) 13 (22,0) 1(2,9)
thubc ATK
Cac canh bao khac 7 (10,0) - 5 (8,5) 2(58)

14 (20,0) | 12 (17,9) 7 (11,9)

% =l

Kiéu Mai Anh va cs. 2022 tai Bénh vién TTTW1




Al TRONG LINH VU'C DUOC LAM SANG

o 1| ot Al trong linh vuc dwoc |lAm sang vé:

MY NCBI FILTERS [%

RESULTS BY YEAR [ ] Development of artificial intelligence powered apps and tools for clinical

1 pharmacy services: A systematic review.

B cite RanchonF, Chanoine S, Lambert-Lacroix S, Bosson JL, Moreau-Gaudry A, Bedouch P.

o
Nn v 4 \ Nn
ll Shore Int J Med Inform. 2023 Apr;172:104983. doi: 10.1016/j.ijmedinf.2022.104983. Epub 2022 Dec 30. 1 . Xay d U’ng ca c a p ps va co ng c U
PMID: 36724730
O <

- Review. . ]
2022 m 2024 g Artificial intelligence in academic writing and clinical pharmacy education: ph u c vu ho trq cho bac SI ra q uyet

consequences and opportunities.

TEXT AVAILABILITY Cite Weidmann AE.

Int J Clin Pharm. 2024 Jun;46(3):751-754. doi: 10.1007/s11096-024-01705-1. Epub 2024 Mar 12.

L] Abstract Share  o\iiD: 38472596 Free PMC article. di n h Ia m Sé ng (C DSS) .

[ ] Free full text

[ ] Fulltext [ ] Effectiveness of ChatGPT in clinical pharmacy and the role of artificial , ,
Nn Vd ~ o N v 4 \ N N
3 intelligence in medication therapy management. 2 P h t h d l r I Id t Y t
ARTICLE ATTRIBUTE cite Roosan D, Padua P, Khan R, Khan H, Verzosa C, Wu Y. * a n Ic Ie u n u‘ e So
I:‘ Associated data Share J Am Pharm Assoc (2003). 2024 Mar-Apr;64(2):422-428.e8. doi: 10.1016/j.japh.2023.11.023. Epub
2023 Dec 2.

ARTICLE TYPE PMID: 38049066 Free article. p h l.l c vu C6 ng ta’ c d u’qc Ia m Sé ng

[ ] Books and Documents . . L e e .
[ ] Encouraging dissemination of research on the use of artificial intelligence and
[ | Clinical Trial 4 related innovative technologies in clinical pharmacy practice and education:
[ ] Meta-Analysis cite  call for papers. xX Ao . 2 ’, oA .
fomized Contraec ot ,Weicmann AE 1. HO tro toi wu va quan ly diéu tri

Randomized Controlle Share . ) . L

|:| Trial Int J Clin Pharm. 2024 Aug;46(4):777-779. doi: 10.1007/s11096-024-01777-z. Epub 2024 Jul 24.
PMID: 39046690 No abstract available.

[ ] Review
L]

A’
Systematic Review [ ] [Development of a Medical Big Data Analysis System Utilizing Artificial t h u oc ( MTM )

5 Intelligence Analytics in Clinical Pharmacy].
cite  Kiryu'Y.

O 1year . Yakugaku Zasshi. 2023;143(6):501-505. doi: 10.1248/yakushi.22-00179-4. 2 . 'Dé (0) ta (0) DU’Q’C Ia m Sé ng

PMID: 37258183 Free article. Review. Japanese.
() Byears

PUBLICATION DATE




3. NG DUNG Al (CHATGPT-4) VAO PAO TAO VA QUAN LY DPIEU TRI THUOC
TRONG THU'C HANH LAM SANG

International Journal of Clinical Pharmacy (2024) 46:751-754
https://doi.org/10.1007/511096-024-01705-1

COMMENTARY q

Gheck for
Jpdates

Artificial intelligence in academic writing and clinical pharmacy
education: consequences and opportunities

Anita Elaine Weidmann'

Received: 2 January 2024 / Accepted: 20 January 2024 / Published online: 12 March 2024
® The Author(s) 2024

Abstract

The current academic debate on the use of artificial intelligence (AI) in research and teaching has been ongoing since the
launch of ChatGPT in November 2022. It mainly focuses on ethical considerations, academic integrity, authorship and the
need for new legal frameworks. Time efficiencies may allow for more critical thinking, while ease of pattern recognition
across large amounts of data may promote drug discovery, better clinical decision making and guideline development with
resultant consequences for patient safety. Al is also prompting a re-evaluation of the nature of learning and the purpose of
education worldwide. It challenges traditional pedagogies, forcing a shift from rote learning to more critical, analytical, and
creative thinking skills. Despite this opportunity to re-think education concepts for pharmacy curricula several universities
around the world have banned its use. This commentary summarizes the existing debate and identifies the consequences and
opportunities for clinical pharmacy research and education.

2023: ChatGPT-4

1. Clinical Pharmacology Textbooks:

» Goodman & Gilman's: The Pharmacological Basis of Therapeutics: This is a key reference

for understanding drug mechanisms, side effects, and interactions.

MICROMEDEX

(@
&

Gilman’s
The Pharmacological
Basis of

THERAPEUTICS

* Katzung's Basic & Clinical Pharmacology: This textbook provides insights into the DRUG
pharmacodynamics and pharmacokinetics of drugs, including their side effects. INFORMATION

2. Drug Information Databases:

+ Micromedex and Lexicomp: These are comprehensive drug databases that provide

detailed information on drug side effects, interactions, and clinical use.

+ FDA Drug Labels: The prescribing information approved by the FDA includes data on
potential side effects, including leukopenia, for drugs like vancomycin, ciprofloxacin, and

imipenem/cilastatin.

3. Peer-Reviewed Medical Journals:

+ Studies published in journals such as The New England Journal of Medicine and The
Lancet often discuss adverse drug reactions and clinical cases, providing evidence for

the association between certain drugs and conditions like leukopenia.

Contents lists available at ScienceDirect

Journal of the American Pharmacists Association U 6/ 2024

journal homepage: www.japha.org AH‘A

RESEARCH

Effectiveness of ChatGPT in clinical pharmacy and the role of
artificial intelligence in medication therapy management

Don Roosan’, Pauline Padua, Raivan Khan, Hasiba Khan, Claudia Verzosa,

Y A BSTRACT

Background: The use of artificial intelligence (Al) to optimize medication therapy management
(MTM) in identifying drug interactions may potentially improve MTM efficiency. ChatGPT, an
Al language model, may be applied to identify medication interventions by integrating patient
and drug databases. ChatGPT has been shown to be effective in other areas of clinical medi-
cine, from diagnosis to patient management. However, ChatGPT’s ability to manage MTM
related activities is little known.

Objectives: To evaluate the effectiveness of ChatGPT in MTM services in simple, complex, and
very complex cases to understand Al contributions in MTM.

Methods: Two clinical pharmacists rated and validated the difficulty of patient cases from
simple, complex, and very complex. ChatGPT’s response to the cases was assessed based on 3
criteria: the ability to identify drug interactions, precision in recommending alternatives, and
appropriateness in devising management plans. Two clinical pharmacists validated the ac-
curacy of ChatGPT’s responses and compared them to actual answers for each complexity
level.

Results: ChatGPT 4.0 accurately solved 39 out of 39 (100 %) patient cases. ChatGPT successfully
identified drug interactions, provided therapy recommendations and formulated general
management plans, but it did not recommend specific dosages. Results suggest it can assist
pharmacists in formulating MTM plans to improve overall efficiency.

Conclusion: The application of ChatGPT in MTM has the potential to enhance patient safety
and involvement, lower healthcare costs, and assist healthcare providers in medication
management and identifying drug interactions. Future pharmacists can utilize Al models such
as ChatGPT to improve patient care. The future of the pharmacy profession will depend on
how the field responds to the changing need for patient care optimized by Al and automation.
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Morning Chat Request
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Morning Assistance
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In the case of SS, who is ta
drug-drug interactions sho

1. Lisinopril and Furo:

« Additive Hypotensive
diuretic) lower blood p
particularly when starti
and lightheadedness S

+ Electrolyte Imbalance
potassium. Lisinopril ci

potassium levels is ess

2. Lisinopril and St. Ji

* Potential Indirect Inte
involved in the metabo
CYP3A4, the induction

systems that indirectly

ChatGPT

Complexity Level Patient Case And Answers ChatGPT Questions And ChatGPT Questions And ChatGPT Questions And
Answers about Potential Answers about Medication Answers about Management
Interactions Therapy Adjustment Plan
Simple Case: SS is a 68-year-old Questions: What drug-drug Question: What medication Question: How should these
female with a history of heart interactions are there? changes should be made drug-drug interactions be
failure. She was recently Answer: St. John's Wort is based on the patient's managed?
diagnosed with hypertension known to interact with many conditions? Answer: It is also important
and prescribed lisinopril 10 medications, including Answer: In this case, it is to counsel SS on the potential
mg once daily. She also takes lisinopril and furosemide. It important to advise SS to risks and benefits of using
furosemide 40 mg once daily can decrease the effectiveness discontinue the use of st. herbal supplements and to
for edema. She presents to of lisinopril and increase the John's Wort and to consult advise her to inform her
the pharmacy complaining of risk of side effects such as with her healthcare provider healthcare provider of any
dizziness and dizziness and light regarding alternative supplements or over-the-
lichtheadedness. UInon headedness. Additionallv. st. treatments for denression. counter medications she is
« c 23 chatgpt.com/c/547¢c2b8f-0290-48cc-a101-d3d1351840f4 b 4 %
* f

What drug-drug interactions are there?

4 ChatGPT

5] The information provided is based on general clinical knowledge and guidelines related to

Case: SS is a 68-year-old female with a history of heart failure. She

was recently diagnosed with hypertension and prescribed lisinopril

“~ =g once daily. She also takes furosemide 40 mg once daily for
ma. She presents to the pharmacy complaining of dizziness and
‘headedness. Upon further questioning, she mentions that she
ted taking st. John's Wort for depression 2 weeks ago.

pharmacology, drug interactions, and the management of hypertension and heart failure. Here are

the common sources where such information can typically be verified:

1. Lexicomp and Micromedex: Both are comprehensive drug information databases that

provide details on drug interactions, side effects, and pharmacology.

2. UpToDate: An evidence-based clinical resource that offers in-depth articles on the

management of hypertension, heart failure, and drug interactions.

3. MedlinePlus and Drugs.com: Both offer consumer-friendly information about drug side

effects, interactions, and general usage guidelines.

4. American Heart Association (AHA) and American College of Cardiology (ACC) Guidelines:

These guidelines provide recommendations on the management of heart failure and

hypertension.

5. St. John's Wort Interactions: Known for its interactions via CYP450 enzymes, particularly

CYP3A4, which is documented in pharmacology texts and drug databases.

d lightheadedness could be related to several factors, given her

t addition of St. John's Wort. Here's a breakdown of the situation:

or) and Furosemide (Diuretic):

itension, especially when starting the medication or increasing the

ailure, she might be more sensitive to blood pressure changes.

ic that can cause dehydration and electrolyte imbalances (like

ontribute to dizziness and lightheadedness.

imbination of an ACE inhibitor and a diuretic can potentiate the risk

if SS is not well-hydrated or if her electrolytes are imbalanced.

al Supplei L nt):
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s U'ng dung ChatGPT-4 trong viéc cung cap thong tin ADR, danh gia va quy két
nhan qua ADR dwa trén ciu héi/tinh hudng cu thé vé ADR trén bénh nhan

M

& ChatGPT

28  Kham pha GPT

HOém nay
Chao héi va dap

Casual Gt ChatGPT

30 ngay tr
Pharmac)

Help Req!

Thang 5

Morning (

2023

Digital He
Morning /
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+ Nan¢
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@

ChatGPT

Trong trudng hdp bénh nhan dang st dung céc thuéc gom:
vancomycin, piperacillin-tazobactam, ciprofloxacin, trimetazidim, tuy
nhién sau dé bénh nhan xuat hién giam bach cau dusi ngudng binh
thudng. C6 thé nghi ngd thuéc nao gay ra tac dung khong mong
mudn dé. Danh gid moi quan hé nhan qua nay nhu thé nao?

Két luan
Dua trén thong tin hién cé, piperacillin-tazobactam va ciprofloxacin & nhirng thudc cé kha ning
cao hon gay gidam bach cau so véi vancomycin va trimetazidine. Tuy nhién, viéc xac dinh chinh xac
thudc gay ra triéu chiing can phai dua vao qua trinh theo d&i va danh gia toan dién bénh nhan.
Tai liéu tham khao

1. UpToDate: Cung cap théng tin chi tiét vé tac dung phu clia cac thudc, bao gém gidm bach

cau.
2. Micromedex: Dua ra thdng tin vé céc tac dung phu clia thudc.
3. Drugs.com: Cung cap thdng tin vé cac tac dung phu va tudng tac clia thudc.

4. PubMed: Cung cap cac bai bao nghién ctu lién quan dén tac dung phu clia thudc.

Néu cé thém cau hdi hodc can thong tin chi tiét han, toi ludn san sang gilp da!

®
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C¢, thang diém WHO (World Health Organization) dé danh gid méi quan hé nhan qua gitfa thuéc
va tac dung khong mong muén dudc goi la "Causality Assessment Scale". Day la mét céng cu

dé xéc dinh kha nng thudc gay ra tac dung phu dua trén céac thong tin va tiéu chi cu thé. Dai véi
hdi chifng ngudi do (red man syndrome) gy ra bdi vancomycin, ban cé thé ap dung céc tiéu chi

cuia thang diém nay dé danh gid méi quan hé nhan qua.

Cac miic do cua thang diém WHO:
1. Chéc chan (Certain):
Dlng vay, thang Narajo |3 mét cdng cu phé bién khac dé danh gia méi quan hé nhan qua giifa
thudc va tac dung khéng mong muén. Thang diém Narajo gitp danh gia kha ning thuéc gy ra tac
dung phu dufa trén cac tiéu chi cu thé.
Thang Narajo

Thang Narajo bao gém mét loat cac cau hai dé gitip danh gia méi quan hé gilia thubc va tac dung

khéng mong muén. Cac tiéu chi chinh bao gdm:

1. Thdi gian khdi phat: Tac dung khéng mong muén xay ra trong khoang thdi gian hdp ly sau khi
bat dau dung thuéc.

2. Su cai thién khi ngifng thudc: Triéu chifng cai thién khi ngifng diing thudc va tai phét khi
dung lai.

3. Nguyén nhan khac: Cac nguyén nhan khéc cé thé gy ra triéu chiing da dudc loai trif.

4. Tién sif va bénh ly: Bénh nhan c6 tién sif bénh Iy hodc yéu t8 khac cé thé giai thich triéu
chiing khéng?

5. Tinh chét triéu chiing: Triéu chirng cé phit hdp véi tic dung phu dudc biét dén ciia thude
khéng?

Cac mifc dd cua thang Narajo:






KET LUAN

1. Ung dung gidi phap cong nghé (bao gdm Al) trong duoc |Am sang:
vO cung can thiét khi nhan luc it va can trién khai cac giai phap cé
hé théng (toan bénh vién): vdi moi bai todn tir chan dodan, ké don,
giam sat diéu tri, tdi wu diéu trj.

2. Al khong thé thay thé vai tro cia CBYT (BS, DSLS...) nhung biét két
hop sé gitp t6i wu chan doan; phong tranh bién co va tdi vu diéu
tri rat hiéu qua

3. Ung dung Al trong linh vuc duwgc 1am sang: rat mdi, nhiéu thach
thirc; tuy nhién cé nhiéu co hdi, tiém nang dé phat trién

B .,



XIN TRAN TRONG CAM ON!

Change is inevitable.
Growth is optional.

John C. Maxwell

Cam on hon 400 bénh vién da'va dang hop tac, trién khai



