Journal of Pharmaceutical Research and Drug Information 2023, 14(4): 1-7

Journal homepage: jprdi.vn/JP

Journal of Pharmaceutical Research and Drug Information

An official journal of Hanoi University of Pharmacy

Research article

Selection vancomycin population pharmacokinetic model for
individualized dosing precision based on Bayes approach in adult
patients at the Hospital for Tropical Diseases, Ho Chi Minh City

Nguyen Thi Cuc?, Truong Thuy Quynh®, Le Dinh Van?, Nguyen Hoang Anh®-* Tang Quoc An?, Le
Dang Tu Nguyen®, Nguyen Tran Nam Tien?, Ha Mai Phuong®, Do Ngoc Tuan®, Nguyen Hoang Anh?,

Huynh Phuong Thao®, Vu Dinh Hoa?*

®National DI & ADR Centre, Hanoi University of Pharmacy, 13-15 Le Thanh Tong, Hanoi, Vietham
Hospital for Tropical Diseases, Ho Chi Minh City, 764 Vo Van Kiet, Ho Chi Minh, Vietnam
‘N2TP Technology Solutions joint stock company, 243 Giap Bat, Hanoi, Vietnam

ARTICLEINFO

ABSTRACT

Article history

Received 10 August 2023
Revised 10 Oct 2023
Accepted 20 Oct 2023

Keywords

Priori prediction;
Bayesian forecasting;
Flattened Bayesian;
PopPK;

Predictive performance
Vancomycin;

The hospital for Tropical

Diseases Ho Chi Minh city.

The population pharmacokinetic (popPK) model is a crucial element
of the model-informed.precision dosing (MIPD) platform to optimize
population- and individual-based dosage regimens. This study aimed
to identify a suitable popPK model serving for the MIPD-based
vancomycin therapeutic drug monitoring in adult patients at the
Hospital for Tropical Diseases, Ho Chi Minh City. Retrospective data
from 1206 general hospitalized patients with 2179 blood vancomycin
concentrations were used to evaluate two vancomycin popPK
models, including those reported by Goti (2018) and Buelga (2005).
The validity and predictive performance of the investigated popPK
models were evaluated by a priori prediction, conventional Bayesian
forecasting, and flattened Bayesian forecasting approaches using
relative bias (rbias) and relative root mean squared error (rRMSE) as
indicative metrics. The model published by Goti predicted our
patients’ data better than Buelga’s model in terms of a priori (rBias
18,5% vs. -31,7%), conventional Bayesian forecasting (rBias 15,5%
vs. -30,6%) and flattened Bayesian forecasting (rBias -1,6% vs. -
17,3%). The flattened Bayesian estimation demonstrated superior
predictability accuracy and precision rather than the conventional
Bayesian approach, especially with the Goti’s model (rBias -1,6% vs.
15,5% and rRMSE 45,3% vs. 56,5%). In conclusion, the Goti’s
model integrated in MIPD is more appropriate for precision dosing
of vancomycin at the bedside.
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Bai Nghién cuu

Lwa chon mé hinh dwge ddng hoc quan thé ciia vancomycin ing dung
trong hiéu chinh liéu theo phwong phap Bayes trén bénh nhin nguoi
l6n tai Bénh vién Bénh nhiét doi TP Ho Chi Minh
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Chi Minh.

Mo hinh duoc dong hoc quan thé (popPK) 1a mét trong nhitng cau
phan quan trong nhat cua tng dung cho liéu chinh xéac dua trén mo
hinh (MIPD) dé timg budc t6i vu héa ché do lidu dua trén tiép can
quan thé va tiép can ca thé. Xac dinh md hinh popPK vancomycin
phlhep cho tng dung TDM va hiéu chinh lidu thudc trén bénh nhan
ngudi 16n tai Bénh vién Bénh nhiét doi TP H6 Chi Minh. Dix liéu hoi
ctu tir 1206 bénh nhan vai tdng cong 2179 mau nong do vancomycin
trong mau duoc st dung dé danh gia tinh phu hop caa hai mé hinh
popPK vancomycin, bao gém mé hinh cua Goti (2018) va Buelga
(2005). Kha nang dy doan ctia cac mo hinh dugc danh gia dua trén
tiép can dy doan tir md hinh popPK tién nghiém, du doan Bayes
thong thuong va du doan Bayes phang thong qua chi s6 d¢ léch twong
d6i (rBias) va d¢ chinh xac twong dbi (rRMSE). Mé hinh cia Goti
(2018) cho kha ning du doan tot va phi hop véi quan thé bénh nhan
trong nghién ciru hon so véi mé hinh caa Buelga (2005) trong ca tiép
can dy doan dua trén md hinh tién dinh (rBias 18,5% so véi -31,7%,
n = 973), du doan Bayes thong thuong (rBias 15,5% so véi -30,6%,
n = 973) va du doan Bayes phing (rBias -1,6% so v&i -17,3%, n =
973). Dic biét, kha nang du doan Bayes phang dya trén mé hinh nay
c6 sy cai thién dang ké so véi du doan Bayes thong thuong (rBias -
1,6% so vai 15,5%). M6 hinh caa Goti (2018) Ia m6 hinh thich hop
cho ung dung TDM va hiéu chinh lidu vancomycin tai bénh vién.
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bat van dé

Tién bo phat trién cua duoc ly 1am sang tir nghién
ctru dén trién khai tng dung da va dang thuc day viéc
str dung thudc hop ly, hiéu qua va an toan, dac biét ddi
vé6i thude c6 khoang diéu tri hep, bién thién duoc dong
hoc 16n trén cling ca thé va gitra cac ca thé ngudi bénh.
Vancomycin khéng phai 1a mét ngoai I€, sau hon 60
nam dugc st dung trén 1am sang, khang sinh nay da va
dang giit vai tro xuwong séng trong diéu tri nhidm khuan
gay ra bai cac chung vi khuan Gram (+) dic biét 1a cac
chang khang thudc [1]. Dé dat dugc diéu nay, dong
g6p cua cac ki thuat va cdng cu hiéu chinh liéu théng
qua giam sat nong do thudc trong mau (TDM) ¢ gia
tri rat lon [2], [3]. Hién tai, TDM vancomycin dugc
khuyén céo truc tiép dia trén dich AUC thay cho quy
trinh hiéu chinh liéu gian tiép theo nong do day
(Ctrough) trudc do, nho sy ra doi va tro gitp dac luc
cua cdng cu hiéu chinh lidu chinh xac theo md hinh
(MIPD) [1, 3]. Thanh phan 'khong thé thiéu va anh
huong dén viéc dua ra quyét dinh trong phan mém
MIPD 14 mé hinh dugc ddng hoc quan thé (popPK) va
phuong phap udc doan Bayes gilp tinh todn céc thong
so PK cuaca thé ngudi bénh thdng qua két hop dix liéu
nong do thudc thuc té tir hoat dong TDM [3]. Do d6
viéc lya chon mé hinh can duoc tiép can tir goc do
dugc Iy 1am sang, nham dam bao m hinh phirhgp Vi
quan thé dinh huéng ap dung cling nhu tng dung
phuong phap udc doan Bayes t6i wu 1a thyc sy can
thiét.

Tai Bénh vién Bénh nhiét déi TP HO Chi Minh,
quy trinh giam sat diéu tri va TDM vancomycin theo
AUC da duoc phé duyét va trién khai tie.nam 2021 st
dung phan mém ClinCalc duoc tich hgp s&n mé hinh
cua Buelga va cong su (2005) [4]. B&n canh-mé hinh
nay, mo hinh popPK cua Goti va cong su di dugc thim
dinh va ang dung trong cac phan mém hiéu chinh liéu
vancomycin trén thé gioi nhu InsightRx, TDMX,
DoseMeRx ciing nhu phan mém SmartDoseAl tai mot
sb bénh vién ¢ Viét Nam [5- -8]. Do d6 tinh phu hop cua
hai mé hinh néu trén vai quan thé nghién ciru can dugc
danh gia, trén co s d6 nham dua ra quyét dinh diéu
chinh phu hop trong thuc hanh 1dm sang. Ngoai ra,
phuong phap ude doan Bayes “phang” di chirng minh
dugc kha nang udc doan chinh xac hon udc doan
Bayes thong thuong, mot trong nhiing phuong phap
hién dang dwoc sir dung trong phan mém ClinCalc [5,
9]. Chinh vi vay, nghién ctu nay duoc thuc hién vai
muc dich tham dinh, d4nh gia m6 hinh popPK va kha
nang du doan cua cac phuong phap Bayes trén dir liéu

bénh nhan nguoi 16n tai Bénh vién nhim ting budc
xay dyung can ct toi vu hoa quy trinh thyc hién TDM
va hiéu chinh lieu vancomycin.

Poi twgng va phwong phap nghién ciru
Déi twrong nghién ciru

Dix liéu dugc hoi ctu tir bénh nhan nguoi 16n (=
18 tudi) diéu tri tai Bénh vién Bénh nhiét doi TP Ho6
Chi Minh tir thang 01/2019 dén 31/12/2021 dugc chi
dinh vancomycin truyén tinh mach va cd it nhat mot
két qua dinh luong ndng d6 vancomycin theo quy trinh
giam séat ndng do thude trong mau da duoc phé duyét
tai Bénh vién. Tiéu chi loai trir bao gém cac truong
hop bénh nhan c6 can thiép loc mau, tham phan phic
mac trudc hoac trong qud trinh s dung vancomycin
va phu nix cé thai.
Phwong phdp nghién ciru
Lwa chon md hinh popPK

Hai“m6 hinh popPK cua vancomycin dugc lya
chon-dé tién hanh tham dinh bao gom: mé hinh cua
Goti vacong su(2018) va mo hinh cua Buelga va cong
sur (2005) [4,8]. Thong tin vé nghién ctu lién quan dén
hai mo6 hinh nay duoc trinh bay o Bang 1.
Tham dinh md.hinh popPK va kha néing dir dodn ciia
cdc phwong phap Bayes

Kha nang du doan nong do vancomycin cia md
hinh dugc danh gia theo du doan dya trén md hinh
popPK tién nghiém (priori prediction - chi sir dung d
thong tin 1dm sang va can 1am sang caa bénh nhan),
kha nang du doan Bayes trong d6 két hop thdng tin 1am
sang, can 1am sang cua bénh nhan véi két qua nong do
thudc 1an thir i dé dyu doan cho két qua TDM lan thu i
+ 1 va kha niang du doan Bayes “phang” duoc d& xuét
theo nghién ctru ctia Hughes va cong su [9]. Céac kha
nang du doan ké trén duoc danh gia dya trén do léch
tuong dbi (rBias) (a) va dg chinh xdc tuong dbi
(rRMSE) (b) tai mol gia tri nong do6 tuong Gmg (i, 1>
1), véi n la tong s6 diém nong d6 TDM vancomycin
[6, 10]. Gia tri rBias trong khoang + 20% dugc xem la
chap nhan vé mat 1am sang [6, 7, 10], khéng c6 tiéu
chi cu thé cho gia tri rRMSE, tuy nhién nhin chung mo
hinh cho gié tri &6 chinh xac twong dbi cang thap thi
s& cang “toi uu” [7]. Khoang tin cdy 95% cho mdi chi
s6 ké trén dugc tinh toan thong qua phwong phap
bootstrap 100 lan.

Cay doin ()~ Cihwe do ()
rBias =-y" *100 (%
as = 2‘ ' (Cy doin () T Ctinge do ()/2 00 ( 0) (a)
rRMSE = \/ T (o tekint et )2*100 (%) (b)
(Cdu' doan (i) + Clhu’ do (1))/2
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Béing 1. Pgc diém quan thé bénh nhan va ddc diém so bo vé tong s6 mau dinh luong va s6 ngin md hinh popPK
vancomycin dugc dua vao nghién cttu tham dinh, [4, 8].

. S6
ia £ £ So <
Nghlen Ql-wc Quin thé Tubi Can ning ClLcr?¢ UL miu ngan
ciru gia (nam) TDM mé
hinh
Goti Hoa DN I‘llghif(’) s 57 79 62 1812 prec 5 um
: 5 . c - c o c
(2018) Ky loc méu cao [17-101] [33-255] [4-150] (969)
Tay BN nguoi 16n
Buelga NN 89.4 + 215 <
(2005) Ban nhap vién véi 515+159 64.7+113 392 (119) 1004 1 ngan

Nha bénh mau ac tinh

NA: khong cé thdng tin; BN: Bénh nhan, b: biéu dién duéi dang trung vi (khodng tiz phan vi); c: biéu dién dudi dang trung

vi [gia tri nhé nhdt - gid tri I6n nhdt]; d: thanh thdi creatinin

Xur 1y va phan tich sé ligu

Dit liéu cia bénh nhan duoc trich xuat, tong két va
lwru trit trén Microsoft Excel 365. Phan mém R phién
ban 4.1.1 dugc lya chon dé lam sach dit liéu, tham dinh
cac mé hinh popPK, danh gia kha nang du doan cua
cac phuong phap Bayes thong qua thu vién nlmixr [11]
va truc quan hoa dir liéu.

Két qua nghién ciru va ban luan
Dac diéem chung cua bénh nhin va dac diem TDM
vancomycin

Nghién cau thu thap sb liéu trén 1206 bénh nhan
thoa man cac tiéu-chuan lya chon va tiéu chuan loai
trir, voi tongs6 2179 mau nong ¢ vancomycin trong
méu. Trong d6-¢o-599 bénh nhan c6 tir hai két qua dinh
lwong-nong do tro 1én duoc lya chon dé danh gia kha
nang dw doin Bayes va Bayes “phing”. Pic diém
chung.ciia quan thé bénh nhan va dic diém TDM
vancomycin‘trong mau nghién ciru duoc trinh bay tai
Bang 2 va Hinh 1.

Bang 2. Pic diém chung ctiabénh nhan va dic diém TDM vancomycin

Chi tiéu nghién ciru, cach tinh

Két qua (n = 1206)

Tubi (ndm)

Gidi tinh (nam)

Céan nang (kg)

Do thanh thai creatinin nén (Cler) (mL/phdt)

Tong s6 mau dinh luong
e S6 mau dinh luong lan dau tién
e S0 mau dinh lugng tir lan tha hai trg di

S méu dinh lugng trén 1 bénh nhan

S6 bénh nhan c6 it nhat 2 mau dinh lugng ndng do

49.3 +16.3
760 (63.0)
59.4 +12.0

88.3 (64.8 - 114.7)

2179
1206
973

45[1-8]
599

*: D¢ thanh thai creatinin tinh theo cong thic Cockcroft-Gault. Két qua trinh bay ¢ dang so bénh nhan (t7 1¢ %), trung
binh £ SD hogc trung vi (khodng tiz phan vj), [gia tri nho nhat — gia trj I6n nhat]

Thdm dinh cac mo hinh popPK

Két qua thim dinh kha nang du doan dwa trén md
hinh popPK tién nghiém trén toan bo mau dinh lugng
(n = 2179) thé hién théng qua gié tri rBias va rRMSE

duoc trinh bay tai Hinh 2. Cac gia tri rBias cua hai mo
hinh déu nam trong ngudng + 20%.
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Néng dd vancomycin (mgiL)

0 12 24 36 48 60 72 B4 96 108 120132 144 156 168 180
Thei gian sau khi truyén thudc (gid)

Hinh 1. Pic diém néng do vancomycin theo thoi gian

\ rBias | rRMSE
|- '
20 -10 0 10 20 0 20 40 60

Hinh 2. Két qua gia tri rBias va rRMSE theo du doan dua
trén mé hinh popPK tién nghiém trén toan bo mau dinh
lugng (n=2179)

Kha nang du doan Bayes duoc thé hién tai Hinh 3.
Cu thé gia tri rBias theo tiép can di doan dya trén mo
hinh popPK tién nghiém (khi chwa do nong d6 thi i va
du doan cho nong do thir i+1, i > 1, n = 973) da giam
xudng sau khi sir dung két hop véi nong déuthi i tir
18,5% xudng 15,5% doi vai mo hinh cua Goti va tir -
31,7% xudng -30,6% dbi véi mo hinh cua Buelga.
Mac du gia tri rBias sau khi &p dung phuong phap
wdc doan Bayes di giam xudng so véi du dodn chi dua
trén théng tin tir md hinh tién dinh, tuynhién chua thyuc
w “tdi wu”. Sau khi ap dung uéc doan Bayes “phang”,
kha nang du doan tiép tuc duoc cai thién dang ké (Hinh
3), dac biét trén mé hinh cua Goti va cong su (rBias
giam tir 15,5% xudng -1,6%, két qua rRMSE ciing
giam con 45,3%). Trai lai, m6 hinh ctia Buelga khong
thé hién két qua “t6i wu” thong qua cac thdm dinh so
v6i md hinh cua Goti (gia tri rBias cudi cing sau khi
ap dung udc doan Bayes phang con & muc -17,3%).

\ rBias rRMSE

21 =l
Buelga2005: G RS

EYEIT —_— 519

I || I
Goti2018+ o=l
ey 1453

-40 -20 0 20 0 20 40 60 80

Dy doan Bayes "phang" zo= 973)
B Du doan Bayes (n=873)
. Dy doan dya trén mé hinh popPK tién nghigm (n = 973)

Hinh 3. Két qua gia tri rBias va rRMSE theo dy do4n dya
trén mo hinh popPK tién nghi¢m (khi chua do nong do
thir i va du doan cho nong d¢ i + 1), dw do4n Bayes va du
do4n Bayes “phang” (khi da do va dung nong d¢ i dé du
doan chonong doi+1),i>1,n=973

Ban ludn

Céc mo hinh dugc dong hoc quﬁn thé tich hop
trong phan mém hiéu chinh liéu vancomycin déng vai
trd quan trong, trén co s¢ do giup ca thé hoa bude dau
ché d liéu khai tri cho bénh nhan nham tdi wu hoa kha
nang va thoi gian dat dich diéu tri [3]. Khi c6 két qua
TDM, phuong phap udc doan Bayes s& giup udc tinh
chinh x4ac hon cac thong sb ca thé ctia nguoi bénh
[3,9]. Pdng thoi kha ning udc doan Bayes s& cang trd
nén chinh xac néu mé hinh popPK duoc sir dung cang
phul hop v6i quan thé bénh nhan diéu tri [3,9]. Do do,
nghién ciru da tién hanh tham dinh mé hinh cua Goti
(2018) 1a m6 hinh ap dung phd bién trén cac phan mém
hién nay duoc xdy dung tir quan thé bénh nhan rat 16n
va da dang cing v4i mo hinh cua Buelga (2005) la mé
hinh dugc tich hop trong phan mém ClinCalc. Ching
t61 ap dung 3 phuong phap tiép can trong udc doan bao
gém du.doan dya trén mo hinh popPK tién nghiém, du
doan-Bayes va du doan Bayes ‘phang”. Bén canh do,
quédn thé bénh nhan trong nghién ctu la dbi tuong
ngudilon nhap viénnoi chung, gan tuong tu voi quan
thé trong mo hinh ctia Goti, trong khi d6 quan thé trong
mo hinh ctia Buélga 1a bénh nhan ¢ bénh Iy huyét hoc
dic thi. Sy khac biét nay dat ra cau hoi vé tinh phu
hop va chinh xac khi ap dung mé hinh cho viéc ra
quyét dinh liéu trén 1am sang, do d6 viéc tién hanh
than dinh 1a hét strc can thiét.

Véi dy doan dya trén moé hinh popPK tién nghiém,
thong tin 1&m sang va can Iam sang cua nguoi bénh
duoc st dung két hop voi md hinh nham dwa ra nong
d6 udc doan va so sanh vai cac néng d6 do duoc. Két
qua dy doan trén toan bd mau nong do (N =2179) cho
thiy ca hai mé hinh déu €0 chi sb rBias nam trong
pham vi chip nhan dugc vé mit 1am sang (Hinh 2). M6
hinh Buelga xay dung duya trén d6i twong bénh nhan
c6 bénh Iy huyét hoc &c tinh ¢6 sy thay d6i dugce dong
hoc phiic tap trong qua trinh diéu tri di kém vdéi tinh
trang ting thanh thai than dan dén udc doan ndng do
trén bénh nhan ciia ching tdi thip va léch hon so voi
thuc té [4]. Trong khi d6 mé hinh cta Goti dugc xay
dung dua trén dbi twong bénh nhin ngudi 16n nhap
vién néi chung vai ¢ mau I6n (N = 1812) c6 thé da
bao quét tét hon trén quan thé bénh nhan trong nghién
ctru [8]. Khac biét ndy cang thé hién rd rét khi danh gia
kha niang wdc doan dua trén md hinh popPK tién
nghiém véi cac mau dinh luong lan thir hai tre di (n =
973), gia tri rBias cia mo hinh Buelga da tang 1én (tur
-20,5% dén -31,7%), trong khi d6 mé hinh Goti ghi
nhan sy chénh léch 1a khong dang ké (tir 20,9% xudng
18,5%) (Hinh 2 va Hinh 3). Nguyén nhan c6 thé do
trong qua trinh diéu tri, bénh nhan c6 thé cd nhirng bién
thién vé duoc dong hoc do nhiing thay déi vé dic diém

5
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sinh Iy bénh ciing nhu cac can thiép diéu tri khac, dac
biét 1a nguy co suy giam chic nang than do doc tinh
ctia vancomycin [1]. Bac diém bénh nhan khi d6 c6 thé
cang khac biét so voi quan thé bénh nhan ban dau dugc
sit dung dé xdy dung mé hinh cia Buelga, dan dén
ndng d6 dy doan ddi véi cac 1an dinh luong thi hai tre
di o thé “trdi xa” hon so véi n6ng d6 quan sat thuc té.
Nhin chung d6i véi du doan quan thé trén toan b mau
ndng do, két qua ghi nhan c6 su nhéat quan véi mot sb
nghién ctru tham dinh da dugc cong bd trén thé gidi
gan day khi mo hinh ciia Goti thé hién hiéu suat du
do4n ban dau tét hon so voi mé hinh ctia Buelga [6,7].
Ngoai ra, mé hinh cdu trac trong nghién ctru cia
Buelga va cong su 1a m6 hinh mét ngan, trong khi cac
bing chung hién nay déu dong thuin véi gia thuyét
vancomycin tuan theo dugc dong hoc hai ngan [4,9].
Két qua trong tham dinh cic mo hinh cia Broeker
(2019) cting ghi nhan cac mo hinh c6 hiéu suét dy doan
t6t (rBias va rRMSE & mirc thap) 1a cic mo hinh hai
ngin [6]. Su khac biét vé cdu truc gitra 2 mo hinh ké
trén c6 thé bat ngudn tir thiét ké ldy mau duge dong
hoc cling nhu phuong phap va giéi han dinh lugng
vancomycin trong tung nghién ctru. Nghién ctru cua
Goti khong thu thap cac méau noéng do lay sau hon 120
gio ké tir khi truyén thudc va pham vi mic nong do 6
su bién thién rong tir 5, 1 — 120 mg/L [8]. Nghién cliu
Buelga thyc hién ldy mau theo yéu cau 1am sang, c6
thé sau ngay dau tién cho dén thoi diém dat trang thai
can bang va gioi han dinh lwong ghi nhan trong khoang
7 — 75 mg/L [4].

Khi so sanh dy doan dua trén mo_hinh popPK tién
nghiém (chi sir dung cac thong tin lam sang, can lam
sang) va dy doan Bayes thong thuong (st dung thém
két qua do ndng do), nhin chung du doan Bayes cho
thdy kha ning du doan “tSt hon” ddi véi ca hai mé hinh
Vi gia tri rBias va rRMSE da giam xudng (Hinh 3).
Tuy nhién gia tri ndy van chua thuc sy “t51 uu” khi
rBias d6i voi mé hinh cua Goti va Buelga van con &
mirc twong dbi cao (1an luot 1a 15,5% va -30,6%). Sau
khi 4p dung phuong phap udc dodn Bayes “phing”,
kha ning du doan néng do vancomycin di cai thién
dang ké, dic biét ddi vi mé hinh cua Goti (gié trj rBias
va rRMSE lan luot giam tir mirc 15,5% xubng muc -
ClinCalc (md hinh cua Buelga va &p dung udc doan
Bayes thong thuong) nhu hién nay.

Nghién ctru cua ching tdi con ton tai mot sé han
ché phai ké dén nhu dit liéu dugc thu thap thong qua
qué trinh hoi ciru bénh an, mot s théng sé khac c6 thé
la yéu t6 anh huong dén dwoc dong hoc cua
vancomycin khong duoc ghi nhan diy du. Do do,
nghién ctu chi tién hanh tham dinh hai md hinh chinh
c6 lién quan dén quy trinh thuc hanh dang 4p dung tai

1,6% va tir 56,5% xudng 45,3%) (Hinh 3). Két qua nay
c6 sy tuong ddng v6i nghién ctru cia Nguyén Tran
Nam Tién va cong su (2022) trén bénh nhan nguoi [6n
diéu tri tai bénh vién Bach Mai (rBias -0,1% va
rRMSE 37,2% khi sir dung Bayes “phang”), tuy nhién
nghién ctru nay chi sir dung két qua TDM lan 1 & du
doan cho két qua TDM 1an 2 [5]. Két qua nay ciing phu
hop v6i dé xuat cia Hughes va cong sy (2021), theo
d6 phuong phap udc doan Bayes “phing” gitp diéu
chinh néng d6 du doan chinh xac hon so vo1 udc doan
Bayes thong thudng [9]. M6t trong nhiing nhuoc diém
chinh ciia phwong phap Bayes thong thuong 1a can mo
hinh popPK tién nghiém phai tuong d6i phu hop véi
bénh nhan dé ting kha ning du doan chinh xéac [9].
Trong khi d6 viéc ap dung phuong phap Bayes
“phing” gitip giam di sy phu thuc vao mo hinh nay
va dya nhiéu hon vao dir liéu dinh luong thyc té cia
ting bénh nhan [9]. Tuy nhién trong truéng hop mo
hinh quakhac biét so v6i bénh nhén, kha nang “keo”
cac diem dy doan vé gan voi cac diém quan st c6 thé
s€kho khan hon so voi mot mo hinh phu hop. Do do
mo hinh cua Buelga cho gia tri rBias giam tir -30,6%
xubéng -17,3% va rRMSE giam tir 72,8% xudng 51,9%
sau khi ap dung udc doan Bayes “phang”, tuy nhién
con & muc twong ddi cao (Hinh 3).

Két qua nay cho thay mé hinh caa Buelga van con
t6n tai‘nhitng diém chua phu hop véi quan thé bénh
nhan tai Bénh vién Bénh Nhiét dsi TP. H6 Chi Minh
dan dén kha ning udc doan chua thuc sy “tbi wu”
thong qua cac chi sé tham dinh. M hinh Buelga c6 xu
hudng dy doan ndng do thap hon so véi thuc té din
dén c6 thé ugce tinh muc lidu twong ddi cao so vai bénh
nhan dé dam bao kha ning dat dich theo udc doan tir
md hinh ndy. Viéc sir dung muc liéu cao khong phu
hop ¢6 kha ning lam gia ting nguy co xuat hién doc
tinh trén than caa bénh nhan va khdng thuc sy téi uu
trong diéu tri n6i chung. Md hinh Goti (2018) mac du
ban dau sai sb tuong déi lon, tuy nhién véi uée doan
Bayes “phing” sai s6 glam Ve murc khong dang ké (-
1,6%). Trén co s& d6 dé xuat diéu chinh viéc ap dung
phan mém hiéu chinh liéu vancomycin trén quan thé
bénh nhan tai bénh vién véi mé hinh cua Goti va
phuong phap u6c doan Bayes “phing” thay vi
bénh vién va mo hinh duoc st dung pho bién trén thé
gidi du kién &p dung trong tu:ong lai. Dé danh gia tinh
hop ly trong thyc hanh 1&m sang khi &p dung hiéu
chinh liéu dua trén mot mé hinh duge dong hoc moi
pht hop, can thiét phai c6 thém di liéu tién cuau.

Két luan ,
Ket qua nghién ctru cho thay mo hinh Goti dugc
tich hop trén cac phan mém hiéu chinh liéu theo

6

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



Nguyén Thj Clic va cs.

Nghién ciru Durgc & Thong tin thusc 2023 14(4) 1-7

phuong phap Bayes hién nay phu hop hon so véi md
hinh cua Buelga trong viéc ra quyét dinh ché do licu
dua trén udc doan va goi y tir phan mém cho déi tuong
bénh nhén diéu tri n6i chung tai Bénh vién Bénh nhiét
d6i TP Ho6 Chi Minh. Viéc ap dung phuong phap uéc
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