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TOM TAT

Ddt vdn dé: Bénh nhan suy gan cé nguy co cao gap tai bién
do dung thudc néu liéu lvgng khong dugc hiéu chinh phu hop
v&i mirc d6 suy chirc nang gan. Tuy nhién, viéc ké don hiéu
chinh lidu theo thang diém Child-Pugh chwa dwoc trién khai
hé théng trong thu'c hanh I1dm sang tai nhiéu co s&. Muc tiéu:
Panh gia hiéu qua cla cdng cu canh bdo tich hgp trong phan
mém ké don dién tlr nham gidm ty | ké sai liéu & bénh nhan
suy gan tai bénh vién da khoa Qudc té Hai Phong. Phuwong
phdp: Nghién cttu can thiép trudc—sau khong cé6 nhdm
chirng, duoc thyce hién tai Bénh vién Da khoa Quéc té& Hai
Phong tir thang 01 dén thang 06 ndm 2025. D4i twgng nghién
cru bao gdbm cac don thudc ndi tri cé chira it nhat mét hoat
chat thudéc danh muc can hiéu chinh liéu theo chirc nang gan,
duoc ké bdi bac si tai cdc khoa Ni, Hoi strc cap clru va Tiéu
hda. Phan mém ké don dién t&r dwoc tich hgp céng cu canh
bao dua trén dit liéu chan dodn (ICD-10) va hoat chat ké don.
Téng s6 bénh nhan dwoc phan tich 13 820, gdbm 400 trudc va
420 sau can thiép. Dit liéu dwoc x{r ly bang phan mém R, st
dung céc kiém dinh théng ké phu hop (p < 0.05 cé y nghia).
Két qua: Ty 1é sai sét ké don gidm rd rét sau can thiép (tir
24.0% xuéng 9.0%, p < 0.001), vdi hiéu qua ndi bat & nhém
bénh nhan Child-Pugh B. Ty Ié tiép nhan khuyén cdo bédi bac
si dat 80.0%, cao nhat & nhém thuéc chdng dong va khang
sinh. Khdng ghi nhan khac biét c¢é y nghia théng ké vé dac
diém nén gitta hai nhdm. K&t ludn: Viéc (ng dung céng cu
canh bdo hiéu chinh liéu theo chirc ndng gan gilp cai thién
dang k& d6 an toan trong ké don va duwoc bac sTlam sang tiép
nhan tich cuc. Can tiép tuc mé rong ap dung va nghién ciru
danh gia hiéu qua lau dai trén két cuc |dm sang.

Tir khéa: Suy gan; Diéu chinh liéu; Sai sét ké don; Cdnh bdo
Idm sana; Phan mém ké don dién ti

Development of a liver function-based dose
adjustment tool integrated into the electronic
prescribing system at Hai Phong International

General Hospital
ABSTRACT: Background: Patients with hepatic impairment
are at high risk of adverse drug events if doses are not properly
adjusted according to liver function. However, systematic
implementation of dose adjustment based on the Child-Pugh
classification remains limited in clinical practice at many
healthcare facilities. Objective: To evaluate the effectiveness of
an integrated alert tool in the electronic prescribing system in
reducing inappropriate dose prescriptions among hospitalized
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patients with hepatic impairment. Methods: This was a pre—post
interventional study without a control group, conducted at Hai
Phong International General Hospital from January to June 2025.
Eligible prescriptions were inpatient medication orders
containing at least one active substance requiring dose
adjustment based on liver function. Prescriptions were written by
physicians in the Internal Medicine, Emergency and Intensive
Care, and Gastroenterology departments. The electronic
prescribing system was integrated with a clinical decision
support tool that provided dose adjustment alerts based on ICD-
10 diagnostic codes and prescribed active substances. A total of
820 patients were included in the analysis, comprising 400 pre-
intervention and 420 post-intervention cases. Data were analyzed
using R software, with appropriate statistical tests (p < 0.05
considered significant). Results: The rate of inappropriate dosing
significantly decreased after the intervention (from 24.0% to
9.0%, p < 0.001), with the most marked improvement observed
in patients classified as Child-Pugh B. The physician alert
acceptance rate reached 80.0%, highest among anticoagulants
and antibiotics. There were no statistically significant differences
in baseline characteristics between the two groups. Conclusion:
The implementation of a liver function—based dose adjustment
alert tool significantly improved prescribing safety and was well
accepted by clinicians. Broader application and further research
are needed to assess long-term clinical outcomes.

Keywords: Hepatic impairment; Dose adjustment,; Prescribing
errors, Clinical alerts; Electronic prescribing system.

PAT VAN PE

Lexicomp, LiverTox... cling cung cap cac

Gan la co quan dong vai tro trung tdm trong
chuyén hoa va thai trir thudc, dic biét dbi véi
cic thudc chuyén hoéa qua hé enzyme
cytochrome P450 (CYP450) tai gan. Suy
giam chirc ning gan c6 thé anh huong dén
duoc dong hoc cua thudc theo nhiéu co ché
nhu: giam chuyén hoa pha I, giam kha ning
gan két protein huyét twong, thay ddi luu
luong mau qua gan va rdi loan bai tiét mat.
Két qua 1a c6 thé xay ra hién tuong tich liy
hoat chét, 1am ting doc tinh, hodc nguoc lai,
chuyén hoa thudc khong du dé dat hiéu qua
diéu tri mong mudn [1, 2].

T chitc FDA (Hoa Ky) va EMA (Chau Au)
da ban hanh cac huéng dan cu thé vé danh gia
dugc dong hoc thubc & bénh nhan suy gan
trong giai doan phat trién thudc, dic biét
khuyén céo sir dung thang diém Child-Pugh
dé phan tang mirc do suy gan va dé xuét chién
luoc diéu chinh lidu [3, 4]. Mot ) nguén tai
li¢u tham khao lam sang nhu Micromedex,
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khuyén nghi cu thé vé viéc ting, giam hoic
chéng chi dinh str dung thude dya trén mic
do suy gan cua bénh nhan [5]. Tuy nhién, viéc
tmg dung cac khuyén nghi nay vao thuc té ké
don tai bénh vién van con han ché.

Tai nhiéu co s& y té & Viét Nam, bao g@)m ca
cac bénh vién tur nhan c6 hé thong phan mém
ké don dién tir, viéc diéu chinh liéu theo chirc
nang gan chu yéu van dua vao kinh nghiém
c4 nhan cta bac si. Trong diéu kién ap luc
cong viéc cao, thong tin phan tich vé chirc
ning gan thuong khong dugc can nhic day
da, dan dén nguy co ké don sai liéu hoic lya
chon thudc khéng phi hop. Mot s6 nghién
ctru gan day cho thay ty 18 sai sot lién quan
dén diéu chinh liéu ¢ bénh nhéan suy gan dao
dong tir 15% dén 40%, dic biét trong nhom
thudc c6 doc tinh cao nhu khang sinh, thube
chdng dong, thudc chdng co giat [6].

V6i sy phat trién nhanh chong ciia cong nghé
thong tin y té, ddc biét 1a cac hé théng hd tro
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ra quyét dinh 14m sang (Clinical Decision
Support Systems — CDSS), viéc tich hop
cong cu danh gia chirc ning gan va dé xuit
diéu chinh liéu phu hop vao phan mém ké
don khong chi kha thi ma con can thiét dé
nang cao do chinh xac, hiéu qua va an toan
trong diéu tri. Cac mo hinh thu nghiém tai
Han Qudc, Ha Lan va My cho thay viéc tich
hop CDSS gitip giam dang ké sai sot trong ké
don va tang mirc do hai long cua bac si su
dung hé théng [7].

Tai Bénh vién Pa khoa Quéc té Hai Phong,
noi da trién khai phan mém ké don dién tir
trong toan vién, viéc phat trién mot cong cu
diéu chinh liéu theo chirc ning gan tich hop
truc tiép vao phan mém 1a budc di can thiét
nham ca thé héa diéu tri, giam nguy co sai st
va chuan héa thyc hanh ké don 1am sang.
Nghién ctru nay dugc thyc hién véi muc tiéu
phat trién, tich hop va danh gia hiéu qua budc
dau ciia cong cu noi trén trong thuc té trién
khai tai bénh vién.

PHUONG PHAP NGHIEN CUU

Poi twong nghién ciru:

Nghién ctru dugc trién khai tai Bénh vién Pa
khoa Qudc té Hai Phong tir thang 01 dén
thang 06 nam 2025.

Tiéu chudn lua chon:

- Céc don thudc noi tra duge ké qua hé thong
phén mém ké don dién tu, trong do co it nhét
mot hoat chit thudc danh muc can hiéu chinh
lidu theo chirc nang gan.

- Bénh nhan c6 chan doan suy gan dugc ma
hoa bang ICD-10 twong tng (du dit liéu dé
phan loai theo thang diém Child-Pugh).

- Pon thudc duoc ghi nhan day du thong tin
vé liéu luong, tan suit dung thude, va dién
bién 1am sang trong hd so bénh an.

Tiéu chuan logi triv:

- Céac don thudc ké trong thoi gian dudi 24
gio ké tir khi nhap vién (chua du thong tin
danh gia chirc nang gan).

- Bénh nhan ndi trd c6 dir li€u lam sang
khong day du, khong thé tinh duoc diém
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Child-Pugh (thiéu albumin, bilirubin, INR,
cb truéng hodc danh gia bénh nio gan).
Thiét ké nghién ciru

Nghién ctru Gmg dung trién khai c6 danh gia
trude va sau can thiép, két hop mo ta hoi
ctru va tién ciu.

C& miu

Theo u6c lugng ban dau, ty 16 sai sot ké don
trude can thiép khoang 25%, va ky vong giam
con 10% sau can thiép. V61 mic y nghia a =
0.05 va d6 manh thong ké (power) 80%. Tinh
toan duoc thuc hién béng phﬁn mém R (goi

pwWr).
library (pwr)
pl <- 0.25
p2 <- 0.10
h <- ES.h(pl, p2)
pwr.2p.test(h = h, sig.level =
0.05, power = 0.8, alternative =
"two.sided")
Two-sample proportion power
calculation
n = 137.2265
h = 0.3975731
sig.level = 0.05
power = 0.8
alternative = two.sided

NOTE: n is number in *each* group
Nhu vay, ) luong bénh nhan can thiét cho
mdi nhom 1a 137, twong duong tong cong >
274 bénh nhan. Nghién ctru da 400 bénh nhan
trudc va 420 bénh nhan sau can thi€p, dam
béo du d6 manh thong ké dé phat hién su khac
biét mong mudn.

Quy trinh phat trién cong cu

- Xay dyng danh muc thube can hiéu chinh
lidu theo chirc nang gan, dya trén tong hop tir
cac tai litu chuidn nhu FDA, EMA,
Micromedex, va cac huéng dan chuyén mon.
- Mapping ma ICD-10 lién quan dén bénh 1y
gan man tinh va suy gan (nhu K70.3, K72.1,
K74.x...) voi diéu kién 1am sang can diéu
chinh lidu.

- Tich hop vao phan mém: Khi bac si ké don
¢6 chira hoat chit thudc danh muc, va hd so
bénh an cia bénh nhan c6 ma ICD lién quan
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dén suy gan, hé théng s€ ty dong hién thi canh
béo. Noi dung canh bao bao gdbm: mirc d6 wu
tién, va hudng dan tham khao chi tiét liéu
ding khuyén nghi.

- Cong cu khéng ty dong diéu chinh liéu, ma
cung cap thong tin dé bac si chu dong dua ra
quyét dinh ké don phu hop.

Cic bién sé nghién ciru

- Ty 1é don thudc c6 canh bao dugc bac si tiép
nhan va thuc hién hiéu chinh.

- Ty 1é don thubc khong phi hop lidu (sai sot)
trude va sau khi c6 cong cu hd tro.

- S lugng canh bao bi bac sibo qua va 1y do
tir chdi (néu co).

Phwong phip xir Iy s6 liéu

- Dir liéu dugc nhap, xtr 1y va phan tich bang
phan mém R phién ban 4.3.0.

- So sanh ty 1¢ hiéu chinh liéu dung trudc va
sau khi trién khai cong cu dugc thuc hién
bang kiém dinh chi binh phwong (Chi-
squared test).

- So sanh dic diém nén cia bénh nhan gitra
hai giai doan (trudc va sau can thi¢p) bao
gdm céac bién dinh luong (tudi, sd luong
thudc ké don, sb luong thude can hiéu chinh
theo gan) va dinh tinh (gidi tinh, nhom Child-
Pugh, khoa diéu tri) dugc thuc hién béng:

- Kiém dinh Chi-squared hodc Fisher’s Exact
test cho cac bién phén loai.

- Kiém dinh t doc lap hoac Mann—Whitney U
test cho cac bién lién tuc tiy theo phan phdi
sb liu.

- Ngudng ¥ nghia thong ké dwoc chdp nhan
la p <0,05.

Pao dirc trong nghién ciru

Nghién ctru tuan thu day du cac nguyén tic
dao duc trong nghién ctu y sinh hoc theo
Tuyén bd Helsinki va cac huéng dan thuc
hanh 1am sang t6t (GCP). Bé cuong nghién
curu da duoc Hoi dé)ng dé tai cép co sO cua
Truong Pai hoc Y Dugc Hai Phong tham
dinh va phé duyét (Ma s6: 2004/QD-YDHP).
Do ban chit can thiép 1 tich hop cong cu hd
trg 1am sang vao phan mém ké don dién tir
khong can thiép truc tiép vao diéu tri ngudi
bénh, khong 1am thay d6i phac do diéu tri,
khong thu thap thong tin ¢4 nhan dinh danh
nén nghién ctru dugc mién yéu cau lay phiéu
chap thuan tham gia nghién ctru cia ngudi
bénh. Toan bd dir liéu dugc xur Iy dudi dang
an danh va chi phuc vu muc dich nghién ctru
khoa hoc. Quy trinh thu thap va phan tich s6
liéu bdo dam tinh bao mat va khong gay anh
huong dén quyén loi va chat luong diéu tri
cuia nguoi bénh.

KET QUA

Nhém bénh nhan trude va sau can thiép ¢ ¢& mau twong dwong (n = 400 va n = 420). Khong
c6 su khac biét c6 y nghia théng ké giita hai nhom vé tudi trung binh, gidi tinh, thoi gian nam
vién, phan loai Child-Pugh ciing nhu ty 18 méic cac bénh 1y di kém pho bién nhu déi thao duong,
tang huyét ap va xo gan do ruou (p > 0.05) (Bang 1)

Bing 1: Ddc diém bénh nhan trong nhom nghién ciru (n=820)

2 Truwé
Piac diém ru’o:f ‘M Sau can thiép p-value
thiép
C& miu (n) 400 420

Tudi trung binh (niim), mean+SD  61.2+ 8.6 60.7+ 8.4 0.42
Nam gi6i n (%) 234 (58.5%) 238 (56.8%) 0.67

Thoi gian nam vién (ngay), mean + 8.4+23 81+21 051

SD
Child-Pugh A n (%) 180 (45.0%) 189 (45.2%) 0.92
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Child-Pugh B n (%) 140 (35.0%) 150 (35.7%) 0.81
Child-Pugh C n (%) 80 (20.0%) 80 (19.1%) 0.73

Pai thao dudng n (%) 130 (32.5%) 139 (33.1%) 0.77
Ting huyét ap n (%) 192 (48.0%) 200 (47.6%) 0.88
Xo gan do rugu n (%) 72 (18.0%) 73 (17.4%) 0.64

Két qua nghién ctru tai bang 2 cho thiy viéc trién khai céng cu canh bao ké don c6 hiéu qua rd
rét trong viéc giam ty 18 sai lidu & bénh nhén co rdi loan chirc ning gan. Khi so sanh theo phan
loai Child-Pugh, ty 1€ sai s6t & nhém bénh nhén Child-Pugh A da giam tir 20.0% (36/180 don)
xubng con 7.9% (15/190 don) sau can thiép, voi sy khac biét co y nghia thdng ké (p = 0.0013).
Twong tu, & nhém Child-Pugh B, ty 1¢ sai liéu giam tir 28.6% (40/140 don) xudng 10.0%
(15/150 don), véi p = 0.0001. Nhém bénh nhan nang hon (Child-Pugh C) cling ghi nhan muc
giam tir 25.0% xudng 10.0%, va sy khac biét nay van dat ¥ nghia thong ké (p = 0.0221).

Bing 2: So sanh ty Ié sai liéu trudc va sau khi trién khai cong cu canh bdo theo mirc Child-

Pugh (n=820)

Child- r[(_‘;:):lg Tong Sai li,éu Sai lidu ij’lé sai ij, 1€ sai
Pugh (Truée) don (Trwée) (Sau) (n) sot % sot % p-value
(n) (Sau) (n) (n) (Truérce) (Sau)
A 180 190 36 15 20 7.9 0.0013
B 140 150 40 15 28.6 10 0.0001
C 80 80 20 8 25 10 0.0221
Tong 400 420 96 38 24.0 9.0

Céac nhom thude khang sinh va chong dong cho thay su cai thién c6 ¥ nghia thong ké (p < 0.01)
trong viéc giam sai sot liéu sau khi trién khai cong cu canh bao. Mot s6 nhom khac nhu thude
huéng than, loi tiéu va khang virus ciing ghi nhan xu hudng giam déang ké nhung chwa dat mirc
¥ nghia thong ké (p > 0.05), ¢6 thé do sb lugng don thudc gidi han trong timg nhom (Bang 3).

Bing 3: Bdng phdn logi sai sét theo nhom thuéc (n=820)

Nhém thube (tf;:')’lci)érn) Sai lidu (saw) m) Y ;Ztg?/l:; sal 1 value
Thudc khing sinh 28 9 67.9 0.0018
Thudc chong dong 22 6 72.7 0.003
Thubc hwéng than 14 5 64.3 0.0537

Thubc lgi tiéu 10 3 70 0.084
Thubc khang virus 12 4 66.7 0.0692
Thudc chong dong kinh 10 3 70 NA

Nhom thude chéng dong c6 ty 18 tiép nhan cao nhat (92.3%), tiép theo 1a khang sinh (82.4%)
va loi tiéu (75.0%). Trong khi d6, nhom thudc hudng than cé ty 16 tiép nhan thip nhat (50.0%)
(Hinh 1)
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sinh déng than

mSé canh bao hién thi

virus dong kinh

mSé tiép nhan khuyén cao

Hinh 1. Ty 1¢ bdc si tiép nhdn canh bdo theo nhém thuée (n=820)

BAN LUAN

Nghién ciru nay cho thay viéc tich hop cong
cu canh bao diéu chinh liéu theo chirc ning
gan vao phan mém ké don dién tir da gitp
giam déng ké ty 1€ ké sai lidu tai Bénh vién
Pa khoa Qudc té Hai Phong. Ty 1& don thude
ké sai lidu giam tir 24.0% trudc can thiép
xuéng con 9.0% sau can thi€p, vdi sy khac
biét c6 y nghia thong ké (p < 0.001). Hiéu qua
nay tuong dong véi két qua tir phan tich tong
hop cua Bright va cong su (2012), trong do
cac hé thong hd trg ra quyét dinh 1am sang
(CDSS) da 1am giam sai s6t ké don trung binh
13% dén 42% trong nhiéu bdi canh khac nhau
[8]. 7

Phan tich theo mirc do suy gan ciing khang
dinh hi¢u qua cua cong cu. O nhom bénh
nhan Child-Pugh B, ty 1¢ sai lidu giam tur
28.6% xudng 10.0% (p = 0.0001), trong khi
nhom A giam tir 20.0% xudng 7.9% (p =
0.0013). Két qua nay pht hop véi lap luan
ctia Verbeeck (2008), rang bénh nhan suy gan
mirc do nhe dén trung binh thudng bi bo qua
trong viéc hiéu chinh liéu, vi ddu hiéu 1am
sang khong dién hinh, nén cong cu hd trg co
thé gitp phat hién va ngin chin som sai sot
[1, 9]. So v6i cac nghién ciru tai Han Quéc va
Ha Lan, muc giam ty 1¢ sai lidu tai bénh vién
cling tuong duong (muc giam trung binh 60—

42

75%) khi CDSS duoc tich hop truc tiép vao
hé théng ké don [10].

Diém nbi bat trong nghién ctru 1a ty 1¢ bac si
tiép nhan khuyén cao cao (80.0%). Ty 18 nay
vugt so voi mirc 57% dugce ghi nhan trong
tong quan hé théng ctia Phansalkar va cong
su (2013), noi ma nhiéu bac si bd qua canh
bao do qué tai thong tin hodc thiéu ca thé hoa
[11]. Mot yéu to gitip ting ty 18 tiép nhan c6
thé 1a do cong cu canh bao duogc thiét ké truc
quan, xuat hién ding thoi diém va cung cap
khuyén cdo ngin gon, c6 dan ngudn rd rang.
Viéc nay gop phan giam “mét moi canh bao”
(alert fatigue) — mot thach thic phd bién
trong cac hé théng CDSS kém t6i wu.

Ngoai ra, khi phén tich theo nhom thude, cac
nhém c¢6 nguy co cao nhu chéng dong va
khang sinh c6 ty 18 tiép nhan cao nhét (trén
80%), trong khi nhom thudc hudng than va
chdng dong kinh co ty 1é tiép nhan thap hon
(50-70%). Diéu nay phu hop voi quan sat tir
Ranji et al. (2014), ring bac si thudng uu tién
tiép nhan khuyén cao d6i véi thudc c6 pham
vi diéu trj hep, nguy co tai bién cao[12]. Véi
nhom thudc hudng than, mot sb bac si co thé
uu tién danh gia 1am sang hon 1a tuan thu
tuyét dbi khuyén cdo, cho thay can diéu chinh
cach thé hién canh bao ¢ nhoém nay.
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Tuy nhién, nghién ctru van ton tai mot s6 han
ché. Thir nhat, viéc khong thu thap 1y do béac
sT tir chdi khuyén céo khién viéc danh gia 4o
chinh xac cua canh bao chua toan dién. Tha
hai, nghién ctru méi chi dimg lai ¢ chi sé ké
don, chua theo doi dugc hi€u qua lam sang
(ADR, kiém soat bénh), nén chua thé két luan
day du vé loi ich két cuc. Ngoai ra, sd canh
bao trong tirng nhém thudc con nho, lam
giam do manh thong ké khi phan tich phan
nhom.

KET LUAN

Viéc tich hop cong cu canh bao diéu chinh
lidu theo chtic niang gan vao phan mém ké
don dién tir da giup giam dang ké ty 1¢ ké sai
lidu (tir 24.0% xudng 9.0%) va dat ty 1¢ tiép
nhan cao tir bac si (80.0%). Hiéu qua dac biét
rd ¢ cdc nhom bénh nhan Child-Pugh A, B va
trong cac nhoém thudc co6 nguy co cao nhu
chéng dong, khang sinh.

Cong cu chimng minh tinh kha thi trong thuc
hanh 1am sang va nén dugc mdé rong ap dung.
Can tiép tuc hoan thién ndi dung canh béo,
ghi nhan phan hdi bac si va mo rong sang cac
linh vyc nhu suy than, twong tac thudc. Dong
thoi, cn c6 nghién ctru theo doi két cuc 1am
sang dé danh gi4 toan dién hon hiéu qua cta
can thiép.
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