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Composition and Clinical Application of A Program of Model-Informed Individualized Administration of

Vancomycin in Children

WANG Jun, LIU Maochang, LI Sichan, NIE Gang, TUO Yali, WANG Yang" ( Department of Pharmacy, Wuhan
Children's Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430016, China)

ABSTRACT . OBJECTIVE To promote individualized mediaction of vancomycin in pediatric patients by model-informed precision do-
sing. METHODS The data of vancomycin serum concentration were collected, and the population pharmacokinetics model, which is
suitable for Chinese children, was selected through literature search and external validation. The optimal model was embedded into the
user-defined module of JPKD software, and a prediction program of individualized medication was established based on maximum a poste-
riori-Bayesian. This program was applied to individualized dose adjustment for pediatric patients. Case-based clinical practice was used to
evaluate the application of this program. RESULTS A total of 32 vancomycin concentration data collected from 22 children with a medi-
an age of 6. 04 years (44 weeks to 14. 58 years) were used for external validation. Comparing the predicted concentration with the meas-
ured concentration, the mean prediction error, mean absolute prediction error and mean squared prediction error were (0.098 4 £0. 141)
(0.109 +0.133) mg - L™" and (0.029 0 +0.087 2) mg’ - ™%, respectively. The results of external validation showed that the selected
model had an acceptable predictive performance and was appropriate for the target group in this study. Dosing regimens of vancomycin
were adjusted for four pediatric patients based on the predicted results of individualized adjuvant medication program, which led to an ef-
fectively improved target attainment situation of vancomycin trough concentration and AUC,, , , significantly convalescent clinical symptoms
and inflammatory indicators, while no adverse reactions occurred. CONCLUSION In the current study, a prediction program for indi-
vidualized medication of vancomycin is successfully established by independent programming and applied to clinical cases. It guarantees
the effectiveness and safety of anti-infective therapy for patients.

KEY WORDS: vancomycin; model-informed precision dosing; children; individualized therapy; clinical application

75 (vacomyein, Vam) (EWGPRACBOT T AU 2540 4 AR BRAO K 15 LA O I
ST 2 PR BRER Y , JUHC R Y A8 70 bR 4 1 € 7 4 Bk /J\Tfﬂﬁmﬁ(minimum inhibitory concentration, MIC)
B ( methicillin-resistant Staphylococcus aureus , MRSA ) {E{?*ﬁfﬂ%ﬁﬁ%ﬁi ST Vam I RIGIT Y lﬂx&’@m
Y — L2 . B Vam (972U, G Sl Vam SEATHREE WA A ARG YT AR

EE&TE Wb DA @ FERHTRE G T H 5 B (WJ2019F007 )
EERN: R, L WL, BEAIN BT SR CBIWAERERE, B B LI BT ) 2
Tel : (027)82433462

[E 22 2R 2024 4F 7 S 59 55 14 ) Chin Pharm J, 2024 July, Vol. 59 No. 14



SRR Y R 68 AKTAL T FUIIE A, A AT LASR 5
FPRL RGNS RSN, R T SE S A P i 24 o pl B

IEAE K, B 5| 5 (4K E 25 (. model-informed
precision dosing, MIPD) & S A MR T BT #4
#, B 2 8 2 ( pharmacokinetics, PK) Fil 24 5 2%
( pharmacodynamics , PD ) #F 58 #H 45 4, 18 3 B2 A 75l
FAEE A A [R) g AR SRR T ) £ B dme i
PN )75 LMEZYIRE M FLik 3 PK/PD BEAR X% T
PGSR RS . AR, }iﬁ?ik%_ﬁ% EEES
OB, e AR H AT AR A AAR LA Z R . A
5 FFFURYE Y Java PK for Desktop (JPKD) wﬁr,
¥ MIPD BN T Vam MAALIGYT 1 Im RS
g Vam K57 250 MIPD Il RHES #2452

1 HZREHE
L1 EA ik

R SCHR A 38 19 5 )L 28 AR AR LA & Vam
e 24 32 (population pharmacokinetics , PPK ) 5 %1
(A1 ~4) HMNERERUEZE R, AP E LT 2 Fib
BRI Ay JPKD Py B,

JLEREA(28 d~18 %),

. 0.79
V,=13.3 x(%) x ™ A1)
_ Welght 0.87 CLCR 0.67 L
CL_1.23><(11.75) X(91.175) xe
~(2)

Hrr  CL(mL » min ™"+ 1.73 m~?) j2&3% Shull
AR L2 WUEFSER RS

B JLBEAR (0 ~28 d) 17
Weight

V,=63.6 x( 0 ) x e A(3)
_ Weight) " " eGFR\*’
CL_7.86><(70) x(84)
1 .
Ly o e A4
(50)
Hr, eGFR (mL + min™' + 1.73 m™?) j& 4%

Schwartz 23 203+ 5 0987 4= JL B /N BRI 3 4, PMA
(i) EH &G4 .
1.2 RBFHE

ARWFFER T UEAE B 2 JPKD program ( Ver-
sion 3. 1, http://pkpd. kmu. edu. tw/jpkd ) £ by %t fif
WEVE., 2% ik PPK BB (AN 1 ~4) 7
JPKDE 4 H P B & X 5 3k ( User-defined bayesian

model, UDBM) #4778 F7 4, AAASANF
- 1348 -

Chin Pharm J, 2024 July, Vol. 59 No. 14

JLEREAR (28 d ~18 %)

V,=13.3 % (Weight/11.75)70. 79

sd( V) =0.67 =V ;

CL=1.23 % (Weight/11.75)°0. 87 % [ (0. 035 x
age +0.236) = 100 = 88.4/CRE/91. 175 ]0. 67 ;

sd(CL) = 0.54 % CL,

BrA JLBFA (0 ~28 d) -

V,=63.6 % ( Weight /70) ;

sd(V,) =0.255 % V;

CL=7.86 % ( Weight/70) *0.75 = (eGFR/84)"
0.9 = [ PMA"0. 285/ (PMA"0. 285 +3.05) ] ;
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K1 AT aR AR 22 4 B LWAERZ 20 F 58 A Vam 3% 0 FN 4 K

Tab.1 Predicted results of individual PK parameters and Vam concentrations of 22 pediatric patients based on user-defined model

p(Observed) VL CL p(Predictive) Prediction error Relative prediction ~ Absolute prediction Squared prediction
P /mg-L'l ¢ /L+h-! /mg'L_I /mg'L_l error error/mg'L_] errur/ng'L_2
1 4.05 8.27 4.53 4.11 0. 055 0.014 0. 055 0.003
2 3.79 16. 10 3.95 3.91 0.116 0.031 0.116 0.014
3 2.71 8.71 4.29 2.82 0.112 0.041 0.112 0.012
4 8.71 23.56 2.54 8.64 -0.070 -0.008 0.070 0. 005
5 5.67 10. 03 4.08 5.74 0.073 0.013 0.073 0. 005
6 9.92 12.20 1.50 9.99 0.073 0. 007 0.073 0. 005
7 8.92 8.03 0. 68 8.90 -0.023 -0.003 0.023 0.001
8(a) 8.49 29.82 4.44 8.49 0. 004 0. 000 0. 004 0. 000
8(b) 12.31 31.33 4.26 12.29 -0.016 -0.001 0.016 0. 000
9 13.38 21. 68 2.16 13.41 0.032 0. 002 0.032 0. 001
10 1.32 3.43 1.72 1.44 0.118 0. 089 0.118 0.014
11 9.39 9.82 1.16 9.46 0.075 0. 008 0.075 0. 006
12(a) 1. 11 6. 08 3.39 1.22 0.112 0. 101 0.112 0.013
12(b) 9.13 20. 85 3.86 9.18 0.051 0. 006 0.051 0. 003
13(a) 4.04 22.01 8.02 4.16 0.123 0.031 0.123 0.015
13(b) 5.4 24.56 8.08 5.50 0. 104 0.019 0. 104 0.011
14(a) 1.05 3.87 2.24 1.15 0.103 0. 098 0.103 0.011
14(b) 4.82 7.69 2.57 4.89 0.073 0.015 0.073 0. 005
15 9.28 36.03 3.82 9.26 -0.019 -0.002 0.019 0. 000
16(a) 7.21 24.03 3.30 7.17 -0.041 -0. 006 0.041 0. 002
16(b) 3.28 12. 69 3.70 3.41 0. 126 0.038 0.126 0.016
16(c) 9.77 21.21 3.52 9.80 0.032 0. 003 0.032 0.001
17(a) 2.09 27.41 11. 89 2.27 0.179 0. 086 0.179 0.032
17(b) 4.41 26. 89 11. 80 4.50 0. 088 0. 020 0.088 0. 008
18(a) 1.31 3.15 1. 65 1.41 0.099 0.076 0.099 0.010
18(b) 3.5 4.02 2.12 3.57 0.072 0.021 0.072 0. 005
19(a) 1.97 2.49 1.03 2.08 0. 109 0. 055 0. 109 0.012
19(b) 6. 14 1. 80 0. 82 6.18 0. 041 0. 007 0. 041 0. 002
20(a) 3.17 5.70 1.91 3.27 0. 104 0.033 0.104 0.011
20(b) 4.16 4.68 1.73 4.22 0. 065 0.016 0. 065 0. 004
21 8.79 2.72 0.77 9.31 0.524 0. 060 0.524 0.274
22 1.29 0.81 0.39 1.95 0. 655 0. 508 0. 655 0. 430

T za,b, e = [ — AN B — U0 B8 RIS =R A 2

Notes:a, b, ¢ —the first, second, and third results for the same patient, respectively.
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R, B A B R P 3R S RE R 48 JPKD, 358 T LA
R IR B T MR 257 %

MIPD 4 F TR A i B A BURRAE 5838 14
AR IR . B EAE AT . AR AR A i
R IE TGN B I NS 2 =S, Nk
PN fE)LE AL R E P R AR T e T
PR G gi  o Vam B2 B/ NERIE A HE
L RUTZE R B 5 T, Vam BT B8 25 O FE R N 2%
TR A LRI TR AW Ts ol LORE fa L
HEFN Vam FIHEM 15 mg - kg™, g8h Z5 254
F] 15 mg - kg™, ¢6h 3 20 mg - kg™, ¢8h 452, H
60 mg - kg™ - d 7 ERULAB A ERLT,
WEBLER SR RIOCR , B G N W2 (1) {4 PN 2 i 3
TR £ 40, TR ALY Vam AL 245 19 5 5K
Jeha Yl . AR a8 LY eGFR giik #)
T159.4 mL - min~" - 1.73 m ™, £ %% 4 B 0 fig
JUHE L, e PR 245 0 5@ 3k MIPD £ R 232 8 JLE
17 T AR B SRR I B A ORI i

FLVR B e 8 Lo BRAE 19 25 3 24 0F 5% e B,
Vam (1) V, B 2 52 br 04 5509 385 0 i 34 om0, 52 7
BMI=30 kg - m > FAE Jpf £ 25 vl s ol 8 o A 2 46
FLA R AR 1 R SR iz O e s L ) 552 s
HITH AL R RA T RE 2 Vam FEAR PN 22585
WM& SSRGS, AR, 2 g d' K
Vam & FL 6 T IE e A8 2 R 106 AT RE 2 AN 5 1Y, 4
FEH RN SEEHE4 ~5 g Wi AUC,, ,/MIC = 400 [
MERKF] 93% P S [ERYL Uho 4R 45 B L3
{4 Vam S faf 7 3 T BARE Y 20 mg - kg™,
XA RIEAER A 3 g - d 71 R4 Y2505
T 4 g - d 7 IR AR W AUC,, |, LA
Fl L AT I, B Vam (44 P R 5 A AR T
NAGR B #ME, IR ILR R & RIS
o TEZFEW —h LB ILM P I 4 25 7 &
24.7mg - kg™ - d7 XA U HF2.09 mg - L7,
AT BAR AR W BEYE B T R o I R 24 Ui 3 &f MIPD
FAXS LA TR AR, 25 )ik 2 s
HERERI G Y 2 A, 8 MR B2 AR B R T JT 4208 H AR
B, AP G2 A 1T Lt , WIoA BV &

AT BRI T B 5, T 2 A 2R AR
AJFARENL JPKD 4047 ) i 4%  Hyk , JPKD
HAREACEA A Bayesian [ 15t , RIUAS BE SR 51 A Y
ZVRIE S EAT Bayesian {5t , MESH I 7 0] BE 2
#h 8T SmartDose #0445 fe ) , 4 LB Phe 22 fk it
PR 4 52 i S0 P A A
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AHFFEHRS MIPD RN T ILRFERE Vam A4
P2 PR 52 B, AL 7R T g i i JPKD #i i
4 1 R SORE R 5 i PR PR SR SRS A J 3ol o i IR
FULEE B Mgl 1T %5 iR R HER PRSI . A
WIFSERT A B BRIk PR 245 0 % 2R T g A~ AL 24
RS PEEE%
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